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ITPABUJIA TEXHUKH BE3OITACHOCTH
IPU PABOTE B XUMHUYECKOM JIABOPATOPUH

K pabote B xumMuueckux j1abopaTopusix TOMYCKAIOTCS JHIA, MPOIIEIIINEe HHCTPYKTaXK
0 OXpaHe TPyJa U He UMEIOIINE TPOTUBOTIOKA3aHUN TT0 COCTOSIHHUIO 3/TOPOBBSI.

OO6yuaromiuecs: 00s13aHbl BBITIOJHATH TPEOOBAHUS MO OXpaHE TPyJa U MOXKapHOU Oe3-
OIMMACHOCTH, 3HATh MOPSAOK JACUCTBUI IIPU MOXKape, MECTa PACIIONIOKEHUSI CPEACTB 0KaPO-
TYIICHUS.

[Ipu pabote B nabopaTopuu BO3MOXKHO BO3JIECUCTBHE Ha PabOTAIOIIUX CIETYIOLIUX
OITACHBIX U BPEIHBIX MPOU3BOACTBEHHBIX (PaKTOPOB:

— XMMUYECKHE O0KOTH TpH TONaJaHUM HAa KOXY WM B IJa3a €IKUX XUMHUYECKUX
BEIIIECTB;

— TEPMUYECKHE OKOTH TIPH HEAKKypaTHOM IT0JIb30BAaHUU CITMPTOBKAMU U HATPCBAHUU
JKUJIKOCTEH;

— MOpE3bl pyK IpH HEOPEKHOM 00pallleHuu ¢ J1a00paToOpHO OCYAOMH;

— OTpaBJICHHE MTapaMU WIH Tra3aMy BBICOKOTOKCUYHBIX XUMHUECKHUX BEIIECTB;

— BO3HUKHOBEHHUE TOKapa MPU HEAKKypaTHOM OOpPAIIeHUU C JIETKOBOCILIAMEHSFOTIIN-
MUCS U TOPIOYHMH JKUKOCTSIMU;

PaGortarh B moMeleHun 1abopaTOpUu pa3peniaetTcsi TOJIbKO B MPUCYTCTBUU MPEINoia-
BaTeJsl.

PaboTa ¢ XMMHYECKHMHU BelIeCTBAMU 0O€3 CHELOACKIbl U HAJIUYUSI HEOOXOIUMBIX
CPEJICTB 3aIUTHI IJ1a3, OPTaHOB JBIXaHHS, KOKHBIX IIOKPOBOB 3aIPEIIaeTCsl.

[lepen 3akuraHveM CIHUPTOBKU HYXHO YIOCTOBEPHUTHCS, YTO KOPIYC €€ HCIPABEH,
(GUTHUIIH BBINYIIEH HA HYXKHYIO BBICOTY M PacHyIeH, a TOPJIOBHHA U JAepaTelb (DUTHIIS
CyxHue.

3KKEHHYIO CIIMPTOBKY HENB3S TEPEHOCUTh C MECTa Ha MECTO, HENb3s 3a)KUTaTh
CIIUPTOBKY OT JPYIOM.

[acuth ciMpTOBKY HYKHO, HakpbIBas Ijiamsi (GUTHIIS KOJNMA4YKOM. 3aayBaTh IIaMs
3anpeniaercs.

Kaxaprii oO0y4aronuiicsi JODKEH BBITIOJHATH J1a0OpaTopHbIe pabOThl HA 3aKperUicH-
HOM 32 HUM y4eOHOM MECTE, HE 3arpOMOK/JIATh €r0 MOCTOPOHHUMH TpeaMeramu. [lepexon
Ha JIpyroe pabouee MecTo Oe3 pa3perIeHus Iperno1aBaTelis He T0MyCKaeTCs.

[Tepen BBIMONMHEHMEM J1a0OPATOPHOW pPaOOTHI CTYACHT O0S3aH HM3YYHUTh METOJUKY
1 TpeOOBaHUS TI0 €€ 0e30MaCHOMY MPUMEHEHUIO.

[IponuThie Ha MMON WU CTOJ BEIIECTBA OOydYarOIIUecs MOTYT 00€3BPEIUTh U yIaTUTh
M0JT PYKOBOJICTBOM TIPETIOAaBaTelIs WIH JJA0OpaHTa.

OOyuyaronMcst  3ampeniaeTcss MOKUIaTh JadopaTopuio, OCTaBisas 0e3 IpHCMOTpa

3AXKKCHHBIC CITMPTOBKH U JPYTHUC HATPCBATCIIBHBIC HpI/I60pI>I.



CTPYKTYPA, ®YHKIIMH, CBOMCTBA BEJIKOB 1 ITIENITHUIOB.
METO/bI NCCJIEAOBAHUSA BEJIKOB

3AHATHE 1
BBEJIEHUE B IIPAKTUKYM. BBEAEHUE B BUOXUMMHIO.
CTPOEHME AMUHOKHUCJIOT U IIEIITUOB. KOJIMYECTBEHHOE OIIPEJIEJIEHUE
COJAEPKAHUS BEJIKA B BUOJIOI'MYECKUX XKUJAKOCTAX

AKTYaJIbHOCTb TeMbl. AMUHOKHUCIIOTHI IIOCJIE BCACBIBAHUS MCIIONB3YIOTCS B OpraHu3Me JUIs
CHHTE3a CHelM(PUUECKUX TKAaHEBBIX OCJIKOB, ()EPMEHTOB, TOPMOHOB, I'eMa, OMOI€HHbIX aMHHOB, ITy-
PUHOBBIX M MMPUMHUAMHOBBIX a30TUCTBIX OCHOBaHMH. B medeHn M3 aMMHOKHCIOT CUHTE3UPYIOTCS
O€eKHU IU1a3Mbl KPOBU. MeTO/Ibl KOJIMYECTBEHHOI'O ONpe/eeHus Oenka B OMOJOrMUeCKUX JKUIKO-
CTsX (pacTBOpax) IIMPOKO MCMOJIB3YIOTCS B MEIUMLIMHCKON mpakTuke. KojnuecTBeHHOE onpeene-
HUE coJiepXKaHMs OelKa B ChIBOPOTKE (ILU1a3Me) KPOBH MPOBOAAT JUISl JUATHOCTHKHU LIEJNOT0 psija
3ab0JIeBaHUI.

Iesab 3aHATHSA: 3aKPENUTh 3HAHUS O CTPOCHUHU U (PU3MKO-XMMUYECKUX CBOMCTBAaX aMHHO-
KHCJIOT KaK CTPYKTYPHBIX €JMHHUI] OCITKOB U METTHI0B; U3YYUTh CBOWCTBA MENITUAHON CBSI3HU; YCBO-
UTh OOIIME IPUHIUIBI KOJIMYECTBEHHOI'O ONPENIeIeHUs Co/iepikaHus Oelika B OMOJIOrMUECKUX KU-
KOCTSIX.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HaHMii. /i1 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MIOBTOPUTbH U3!

*  obwell xumuu.

— mnpaBuia paboThl B XUMUYECKHX J1a00paTOpUsX;

" OUOOP2AHUYECKOU XUMUU:

— aMUHOKHCJOTHEIN cocTaB O€JIKOB;

— CTPOECHHE aMUHOKHCIIOT, HOMEHKIIATYPa;

— Kiaccudukaius 1 oo1me CBONCTBA aMUHOKHCIIOT;

— TENTU[BL, JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE NENTUIHOM CBS3U;

— kinaccudukanus 1 GyHKIUU OEIIKOB;

" MeOUYUHCKOU U OUOOCUYEeCKOU DU3UKUL:

— 3akoH byrepa—JlamGepra—bepa;

— YCTPOMCTBO M MPUHIHUII pabOThl KOJIOPUMETPA.

I_I.]'[ﬂ MPOBECPKHU UCXOTHOI'0O YPOBHHA 3HAHUM BBLINOJHUTE cJeayrmue 3ajanns.

3aoanue 1. Kakas u3 nepeyncieHHbIX aMMHOKUCIIOT SIBJISIETCS] HEUTPaJIbHOM?

A.Tuctumun. b, Ananu. B. Acnaprar. I'. JIuzun.

3aoanue 2. Bribepute aMUHOKHUCIIOTY, KOTOpast He 00JaaeT ONTUYECKONW aKTHBHOCTBIO:
A. AnanuH. b. [ucreunn. B. I'muuus. I'. AprunuH.

3adanue 3. Ha30BUTE aMUHOKHUCIIOTY, COJEPIKAIIYIO KOJBIIO MHAOMA!

A. OxcummsuH.  b. Cepun. B. Tpunrodan. I IIponun. . I'mectunun.
3adanue 4. Bribepute 0-UMHHOKHUCIIOTY:

A. Oxcummsud.  b. Cepun. B. Tpunrodan. I IIponun. . I'mctunun.
3aoanue 5. Onuronentug — 3TO COEAMHEHHUE, KOTOPOE COJIEPKUT:

A. 2 ocTtaTka aMMHOKHUCIIOT. B. 10 ocTaTkOB aMMHOKHCIIOT.

b. 9 ocTaTkOB aMHMHOKHCIIOT. I'. 12 ocTaTKOB aMUHOKHUCIIOT.

3aoanue 6. benok — 3T0 COeIMHEHNE, KOTOPOE COACPIKUT:
A. 15 ocTaTKOB aMHUHOKHUCJIOT. B. 49 octaTk0B aMUHOKHUCIIOT.
b. 28 ocTaTkOB aMHHOKHUCIIOT. T'. 120 ocTtaTKOB aMHUHOKUCIOT.
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3aoanue 7. Kakue GpyHKINN TPUCYIIN TOIBKO Oenmkam?
A. Duepretndeckas. b. Katamuruueckas.  B. bydepnas.  I'. CtpykrypHas.

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! pu1s1 06cyxneHust:

[Tpenmer, uenu u 3a1a4u OMOXHUMUHU.

AMUHOKHCIIOTHI, KJTacCHU(HKaIMs, 00II1e CBOHCTBA.

[TentuHas cBsI3b, CBOMCTBA (PEHTTEHOCTPYKTYPHBIN aHam3, moctynartsl [lommara—Kopn).
[Tentunsl, crpoenue. Kinaccudukarys u 6uonorudeckast pojib HenTUIOB.

benku kak Kjacc opraHM4ecKkux BeulecTB, Ouonornyeckue ¢ynkimu. Kitaccudpukanus

orwbpPE

OEJIKOB.
6. KommuectBeHHOE ompenencHue Oenmka OMypeToBbIM MeTooM. [locTpoeHue kaindpoBoy-
HOro rpaduka u paboTa C HUM.

JIMTEPATYPA JUIA ITIOAT'OTOBKU

1. Buonoeuueckas xumus / B. K. Kyxta [u mp.]. Mockga : burom, Mumnck : Acap, 2008. C 3—4, 7-18,
21-32, 39-40.

2. buonoeuueckas xumusi / A. JI. Taranosuu [u ap.]. Munck : Bemm. mk., 2013. C. 5-19, 29-31.
3. KoHcnekT Jekuuii.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTBI

3aoanue 1. Monexyna aMUHOKHUCIIOTBI, HAXO/SILASCS B U303JIEKTPUUECKON TOUKE:
A. Nmeer nonoxurensHeli 3apsa. b. He nmeer 3apsina. B. Imeer orpunaTensHblil 3apsia.

3adanue 2. B n303J1eKTpUYECKON TOUKE OCIIOK:
A. VIMeeT HanMEHBIIIYI0 PaCTBOPUMOCTb.

b. SBnsiercsa katTnoHOM.

B. ABnsercs ampuronom.

I'. O6nanaet HauboOMNBINIEH CTENEHBIO NOHU3AIINH.

3aoanue 3. B kaxoii cpene nentua Ana-I'nc-JIuz-®en Oyner aBuratrbes K KaToy MpH JIEK-
Tpoopese?
A. Kucnoi. b. Helitpansroi. B. [llenoynoi.

3aoanue 4. Boibepure npaBuiibHbIE YTBEPKACHUSA:
A. buypeToByI0 peakIuIo 1al0T BCE aMUHOKHUCIIOTBHI.
b. buypetoByto peakuuio Jaet ouyper.

B. buyperoByto peakiuio Jar0T TPUIIETTHIBL.

I'. BuypeToByio peakiuo JatoT OeNKH.

HpCIGMJleOCmb pemeﬂuﬁ npoeepovnie, conocmasue ux ¢ omeemdamul.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. B xnuHuueckoi madbopatopuu I Lesneld mapeHTepaIbHOro MUTaHUS CMECh aMU-
Hokucnor (I'mu, Ana, I'my, JIuz, Apr, Cep, Acm) pa3fensioT METOJIOM 3JieKTpodopesa Npu
pH = 6,0. Kakue aMMHOKHCIIOTHI OYAYT JBUTAThCS K aHOY, KaKhe — K KaTOJy, a KaKue OCTaHyTCs
Ha MecTe?

3aoanue 2. Ilogbepute K Kaxka0My O€JIKY COOTBETCTBYIOIIYIO () YHKIIHIO:

1. Konnares. A. CtpykTypHas.

2. UMMyHOTII00Y/IHH. b. CokparurenbHas.
3. MucynuH. B. TpaucnoprHas.
4. 'emornoOuH. I'. Karanutnueckas.
5. AKTHH. J1. 3ammuTHas.
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6. Kepatus. E. 'opmonanbHasl.
7. Pononcud. K. PenenropHas.
8. AnpOymuH. 3. Tokcuyeckasi.

3aoanue 3. CBOWCTBO MOIJIONIATh CBETOBOM IMOTOK € JJTMHOM BOHBI 280 HM IpH CIEKTPOdo-
TOMETpHUU 00YCIOBJICHO HAJMUUEM B Oelke:
A. Tpuntodana.  b.Ilpomuna. B.I'mctuauna. I'. Tuposuna.

3aoanue 4. B kuHUKY TOCTYII peOCHOK 3-X JIET C MUILEBBIM OTpaBiieHueM. JKanoosl: 1ua-
pest, pBota. [Ipu OmoXMMHYECKOM aHaJIM3€ KPOBU KOHIIEHTpanus oomero o6enka — 100 r/n. JlaH-
HBII [10KAa3aTellb XapaKTEPU3YyeT:

A. AGCOIOTHYIO TUIIEPITPOTCHHEMHIO.

b. Hopmonporennemuro.

B. OTHOCHTENBHYIO THIIONIPOTENHEMHUIO.

I'. OTHOCUTENBHYIO TUIIEPIIPOTEUHEMHUIO.

OTBeThI K pelIeHUuI0 3aJaHuil

/Jlna camonpogepku ucxo0Ho20 ypoGHsA 3HAHUIL.
1—b.2—B.3—B.4—TI.5—A,5,B.6—TI.7—5.
Jlna camocmosamenvhoul padomet.
1—b.2—A.3—A,b.4—B5,B,T.

JIABOPATOPHASI PABOTA (60 MuHyT)

KounuecTBenHoe onpenesenne o0uero 0ejika OMyperoBbIM MeTO0M

Cpenu pa3IMYHBIX METOJOB ONpereNieHHst o0mero Oenka B CHIBOPOTKE (ITuia3mMe) KpOBU
HauOoJIbIlIee PACIPOCTPAHEHUE MOTYYUIU KOJIOPUMETPUUECKUE METOMBI, a CPeIu HUX — METOJ,
OCHOBaHHBIN Ha OMypeToBOil peakuuu. OH 00nagaeT cnenunu(pUUIHOCTBIO ONPEIETICHUs], TOUHOCThIO
U JIOCTYNHOCTBIO. JIpyroil KonopumeTpudeckuii Mero — meron Jloypu — coderaer UCIonb30Ba-
HUue OMYpEeTOBOH peaklMM U peaklUy BOCCTAHOBJIEHHS peakTuBa donMHa HUKINYECKUMU aMUHO-
KHUCJIOTaMU (TUPO3MHOM, (DeHUIIaTaHWHOM, TpUNTO(paHoM). XOTsS 3TOT METO/ U Oosiee UyBCTBHUTE-
JIEH, HO OH CJIOKEH I10 MPUTOTOBJIEHHIO OCHOBHOI'O pacTBOpa M MeHee cnenuuyeH, T. K. LeJblid
P APYTUX BEIIECTB 00pa3yroT ¢ peakTuBOM PoJIMHA KOMIUIEKCHI XapaKTepHONW OKPACKH.

Ilpunyun memooa. Metoq OCHOBaH Ha OOPa30BAHMM OKPAIIEHHOTO B ()MOJIETOBBIN IIBET
KOMILJIEKCa MEeNTHIHBIX CBsA3el Oelka ¢ MOHaMM JABYXBAJICHTHOM Menu (cyiabpaTa Meau) B IIEI0Y-
HOU cpene. IHTEHCHUBHOCTh OKpacku pacTBopa HpsIMO NMPONMOPLMOHANIbHA KOHIIEHTpaluu Oerka
B CBIBOPOTKE U OIpeesseTcs: poTOMETpUIECKH.

Xo0 pabomuer. B 1-10 npobupky (ombiT) HanmBaroT 0,1 M1 MccieayemMoil CBIBOPOTKH, BO 2-10
(korTposab) — 0,1 mu 0,9 % pactBopa xyopuaa Hatpus. B 00e mpoOHpKH MPUINBAKOT MO 5 M OH-
yperoBoro peaktuBa. Conepkumoe MpoOMpPOK OCTOPOKHO MEPEMENINBAIOT, n30eras o0pa3oBaHUs
neHsl, 1 yepe3 30 MUH (POTOMETPUPYIOT ONBITHYIO MPoOy B KioBeTtax 10 MM Ipu 3€J1€HOM CBETO-
¢unbTpe (AnuHa BoHBI — 540 HM) IPOTUB KOHTPOJIBHOIO pacTBopa. OnpeaennB S3KCTUHKIUIO UC-
CIIEZIyeMOr'0 pacTBOpa, HAXOAT MO KaTMOPOBOUHOMY rpaduKy, KaKoil KOHIEeHTpaluu Oenka (B /1)
OHAa COOTBETCTBYET.

Ilocmpoenue kanubpoeounou Kpueoui. Jljis MOCTPOCHUS KPUBOM TOTOBSAT W3 OCHOBHOTO
CTaHJAPTHOTO pacTBopa Oenka ¢ koHueHtpanuen 100 r/m paboumne pactBopbl anpoymuna: 20, 40,
60, 80, 100 r/n. dns sroro x 0,2; 0,4; 0,6; 0,8; 1 M crangapTHOTO pacTBopa Oenka po6asstoT 0,8;
0,6; 0,4; 0,2; 0 mx 0,9 % pactBopa NaCl. U3 xaxnmoro pa3semenust 6epyr mo 0,1 mi pactBopa
U BHOCAT B MPOOUPKH, CoJiepxkKalue 1mo 5 M 6uyperoBoro peaktuna. Yepes 30 MUH U3MEPSIOT SKC-
TUHKITUIO CTaHJAPTHBIX Mpo0 Ha ®DOK mpoTHB KOHTPOJIS, TaHHBIE 3aHOCAT B TaOIUILYy (CM. Clemy-
olyto crpanully). Ctpost rpaduk, OTKIaabIBas Ha OCH a0CIMCC 3HAYEHUs] KOHIEHTpAlUU CTaH-
JTApTHBIX pacTBOpoB Oenka (B T/i1), HA OCH OpPAWHAT — COOTBETCTBYIOIIME WM BEIIMYHUHBI
ONTUYECKOU MIIOTHOCTH.



Pesyabrart:
JlaHHBIC 7151 TOCTPOEHUS KATMOPOBOYHOM KPUBOIA:

C, r/n 20 40 60 80 100
E (onmuueckas
NJIOMHOCMb)

EA

C,1/n

Z[aHHLIC, IMMOJIYYCHHBIC ITPU UCCIICAOBAHNU o6pa3ua CBIBOPOTKH.

Eon= Con.=

Knunuxo-ouaznocmuueckoe 3nauenue. HopmanbHoe copepxanue oOuiero Oeinka B ChIBO-
pPOTKE KpOBU (HOPMOIPOTEHMHEMHS) Y B3pOCHbIX — 65-85 r/n, y mereit mo 6 met — 56-85 r/m.
W3MeHeHns KOHLIEHTpaluu oOuiero O0enka MoryT ObIThb Kak aOCONIOTHBIE, TaK U OTHOCHUTEJIbHBIE.
OTHOCHTEbHbIE H3MEHEHUS CBSI3aHbI C H3MEHEHHEM 00beMa KpoBH (11a3Mbl). Tak, OTHOCUTENbHAs
THIOTIPOTeNHEMHS (TIOHM)KEHHE KOHIEHTpanuu OeiKka B KPOBH) Pa3BUBACTCS NPU THIPEMUH, T. €.
Harpyske BOJI0H, BOJHOM OTpPAaBJIEHUHU, a OTHOCUTEIbHAS THIIEPIPOTENHEMHs (TIOBBILIIEHHE KOHIIEH-
Tpanuu OejKa B KPOBM) BO3HUKAET NMPHU CTYHICHUH KPOBH M3-33a 3HAYMTEIBHBIX MOTEPh KUIAKOCTH
IIpU MOHOCAX, HEYKPOTHUMOI pBOTE, YCHJICHHOM IOTOOTICIIEHHH, XOJlepe, 0XKorax. AOCONIOTHas
THITOTIPOTENHEMHS HAaOII0AaeTCs TpH HePpUTax, 3IIOKAYECTBEHHBIX OITyXOJISX, aTAMEHTApHOU JHC-
Tpoduu. AGCOMIOTHAS TUIIEPIIPOTEUHEMHUSI BCTPEUACTCs CPAaBHUTEIBHO PEIKO, HAIPUMEp, MPH MH-
€JIOMHOH 0O0JIE3HU, XPOHUYECKHX TTOTHAPTPUTAX.

BriBoa:

IHoanuces npenogaBareis:




3AHSATHE 2
YPOBHUM CTPYKTYPHOM OPTAHU3AIIMA BEJIKOBBIX MOJIEKY.JL.
®U3UKO-XUMHUYECKHUE CBOMCTBA BEJKOB.
PEAKIIMHN OCAXKJIEHUSA BEJIKOB

AKTYaJIbHOCTH TeMbl. V3ydeHue (QU3NKO-XMMHYECKHX CBOMCTB OCIIKOB HEOOXOIUMO IS
MMOHVMAHHUS MEXAHW3MOB Pa3BUTHUS MHOTHX MATOJOTHYECKUX COCTOSHHUH (HampuMmep, OTCKOB),
MEXaHU3MOB TPAHCIIOPTA BEUIECTB (B TOM YHMCIIC JICKAPCTBEHHBIX NpenapaTtos). Ha snanuu ¢usuko-
XUMHYECKHUX CBOWMCTB OEIIKOB OCHOBAHO MIX MOJYyYEHHUE M MCIOJL30BAHUE B KAUeCTBE JICKAPCTBEH-
HBIX IperaparoB. Peakiuu ocaxIeHUs NCTIOIb3YIOTCS B MEAMIIMHE [T KAYeCTBEHHOTO U KOJIUYe-
CTBEHHOTO ONPEJICICHUs OelIKa B OMOIOTHYECKUX KUIKOCTSIX, ISl YAaJeHUsI OSIKOB U3 PACTBOPOB.
[TpoOBbI KOJIOUIOYCTOMYMBOCTH HCHOIB3YIOTCS U (DYHKIIMOHAIBHON JHATHOCTHKU OOJe3Hen
BHYTPEHHUX OPTaHOB.

Lesan 3aHATHS: 3aKPEITUTh 3HAHUS O NIEPBUYHOHN CTPYKType Oejka u ee poiu B (popmupoBa-
HUU TIPOCTPAHCTBEHHBIX CTPYKTYP MOJICKYIBI; chOPMUPOBATH NPEIACTABICHHE O KOH(OPMAIIMOHHBIX
COCTOSIHUSIX OCJIKOBOM MOJICKYJII M 3HAYCHUU NPOCTPAHCTBEHHON CTPYKTYPHI B ()YHKIIMOHHUPOBA-
HUU OEIKOB; TTO3HAKOMHTBCS C BO3MOXKHOCTSIMH NMPUMCHCHHS JCHATYPAIlMH OCJIIKOB B MEIMIIMH-
CKOW MPAKTUKE; YCBOUTh 3HAYCHUE PEAKIUi TUApOJH3a OSIKOB JJIs MPOLIECCOB YKU3HEACITEIHHO-
CTH U B MEJMIIMHCKON TTPAKTHKE.

TpeGoBanusi K HCXOAHOMY YPOBHIO 3HaHMii. [[Jis NOJHOTO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

*  DUBUKO-KOJIOUOHOU XUMUL.

— y4YeHHE O PacTBOpax;

— CBOICTBa OCJIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;

— pacTBOPUMOCTH OeJIKa;

" OUOOPeAHUYECKOU XUMULL:

— TOHATHE 00 YPOBHSX CTPYKTYPHOUW OpraHU3aIiiii OCITKOBBIX MOJIECKYIT;

— JIeHaTypalus U JeHaTypUpyromue (hakTopsl.

— MEXaHW3M THJIPOJIN3A.

3AJAHUSA AJI51 CAMOITPOBEPKH UCXO/JHOTI'O YPOBHSI 3HAHUIA:

3aoanue 1. YxaxuTe CBOUCTBA, XapaKTEPHbIE JIJIsl TPYOOIMCIIEPCHBIX CUCTEM:
A. VlHTeHCHBHOE OpPOYHOBCKOE JIBUKEHHUE YaCTHII.

b. TepmonnHamMuueckasi HEYCTOUYNUBOCTb.

B. Onmanecuennus.

I'. CenumenTanus.

3aoanue 2. Yxaxute CBONCTBA, OTIIMYAIOLINE CYCIIEH3UU OT UICTUHHBIX PACTBOPOB:
A. IIpo3padHOCTE.

b. TepmonnHamMudeckasi yCTOMYUBOCTD.

B. I'eteporeHHocTsb.

I'. MyTHOCTS.

3aoanue 3. YxaxuTe CBONCTBA, XapaKTEPU3YIOLIUE KOJIJIOUHbIE PACTBOPBI:
A. Hu3koe 0CMOTHUYECKOE 1aBICHHE.

b. Ceetopaccesnue.

B. Jlns wactun aucnepcHoi ¢a3bl XapakTepHa ceAMMEHTAlINS.

I'. Boicokas nud@y3ust yacTuil 1ucnepcHoil gassl.

3aoanue 4. MeTosbl OUNCTKH KOJIJIOUIHBIX PACTBOPOB OCHOBAHBI Ha CIIEAYIOIIUX CBOMCTBAaX
(BBIOEpUTE IPAaBUIIbHBIE BAPUAHTHI):

A. Pa3zmeps! yacTull 1ucrepcHoil Gassl Oouible pa3MepoB YacTHUI] IPUMECEH.

b. KonnenTpanust yactui qucnepcHou (a3l 00bIIe KOHIICHTPAIIMHA YaCTHUI] TPHUMECEH.
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B. luddy3un yactun npumeceit uepe3 GUIBTP.
I'. Inddy3unm vactui npumecei uepe3 MeMOpaHy.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bomnipocsl 1u1st 00CyKIeHus :

1. IlepBuuHasi, BTopuyHasi, HAJABTOPUYHAS, TPCTHUYHAS, YCTBEPTUIHAS CTPYKTYPhI OCITKOBOM
MOJIEKYJIbI (TIOHSATHE, PA3HOBUIHOCTH U CBSI3U, CTAOMIM3UPYIOIINE CTPYKTYPY).

2. DTamnbl ¥ METO/IbI HCCIIEIOBAHNS aMUHOKHCIIOTHOTO COCTaBa U aMUHOKHCIIOTHON OCIE0-
BaTEJILHOCTH OCJIKOB M menTua0B (MeToabl CoHKepa, DaMana, Akabopu, hepMEHTATHBHBIC).

3. IlpaBuia HanMcaHUs MENTHAOB (OETKOB), UX HA3BAHUS U OINPEICIICHUS 3apsa.

4. KondopmarmoHHble U3MEHEHUs MPpU GYHKIIMOHUPOBAHUU OeKOB. B3aumonelicTBue 6e-
KOB C JIMTAQH/IaMHU.

5. Hdenarypauus. OOpaTUMOCTh JAeHaTypauuu. MexaHu3mbl JEHCTBUS ACHATYPUPYIOIIUX
(hakTopoB.

6. ['upponu3 Oenka, ero BUAbL. 3HaYCHHE PEAKIMi TUaposn3a Oenka g OpraHu3Ma U mpak-
TUYECKOE UCIOIb30BaHNE OEIKOBBIX THIPOJIN3aTOB B MEIUIIMHCKON TIPAKTHKE.

7. O6mue (PU3MKO-XMMUYECKUE CBOMCTBA OEIKOB (BS3KOCTh PAaCTBOPOB, HE3HAUUTEIHHAS
mddysust, onTHueckas aKTHBHOCTb, TIOABMKHOCTD B AJIEKTPUYECKOM T0JI€, TorsomieHue Y O-aydei,
pacTBOPUMOCTH B Bojie). DaKTOPBI yCTOMYUBOCTH OETKOBBIX PACTBOPOB.

8. BricanuBanue 0enkoB (00paTHMOE OCaKACHUE), HEOOPATUMOE OCaKICHHE OEIIKOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxrta [u ap.]. Mocksa : burom, Munck : Acap, 2008. C. 21, 24-25,
28-39.
2. buonoeuueckas xumus / A. J1. TaranoBuu [u ap.]. Munck : B mik., 2013. C. 16-29, 31-34.
3. KoHCIIEeKT JIeKIHit.
Hononnumenvnan
1. Jlenunoocep, A. OcuoBbl Ouoxumum / A. Jleaunmxep. M. : Mup, 1985.
2. Buoxumus uenoseka / P. Mappu [u ap.]. M. : Mup, 1993.

3AJAHMS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BcioMHUTE ypOBHHM CTPYKTYpHOW OpraHu3alluy OEJKOB U OCHOBHBIE CBSI3H,
y4acTBYIOIIME B UX (POPMHUPOBAHUU.

1.1. [lonGepure K KakJOMY YPOBHIO CTPYKTYpPHOW OpraHu3anuu Oejlka COOTBETCTBYIOILEE
noHATHE, 0003HaUeHHOE OYKBOM:

1. IlepBuyHas CTpyKTypa. A. IIpocTpaHCTBEHHOE PAaCHOJIOKEHUE OTIEIBHOIO y4JacTKa
2. BropuuHas CTpyKTypa. MOJUMENTUAHON LenH, coJepkaliel o-cnupand U B-cTpyk-
3. HamBropu4Hasi CTpyKTypa. TYpHI.
4. TpetnuHas CTpyKTypa. b. Ilopsnok 4depenoBaHUs aMUHOKMCIIOT B IIOJIMIICIITHIHON
5. UerBepTuuHas CTpyKTypa. LeEMNu.

B. O0benuHenue B onpeneeHHOM MOPSAIKE IBYX WIH OOJb-
IIEr0 KOJMYECTBA MPOTOMEPOB B MOJIEKYJIE OJUTOMEPHOTO
oenka.

I'. Crioco0 ykmaaku OTHENBHBIX YYaCTKOB TMENTHIHON IENH
B BUJIE O.-CIIUpAJieit U B-CTPYKTYP.

J1. PacniosioxkeHue B MPOCTPAHCTBE BCEH MOJIUIECITUIHON 11e-
1, UMEIOIIEH B CBOEM COCTABE O-CITUPATU U [-CTPYKTYPHI.
E. IlonmunentunHas menb, KOTOpas CTaOWIU3UPYETCs Tel-
TUJHBIMU CBSI35IMU MEXIY OCTaTKaMU aMUHOKHCIIOT.
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1.2. KakoMy ypOBHIO CTPYKTYPHOI OpraHuzanui 0ejaKa COOTBETCTBYET KaKJIblid MPOHYMEpPO-

BaHHBIN TUTI cBs13u? [TogOepure mapsl:

A. CBs13bp MEXTy KapOOKCHIBHBIMU M aMUHOTpyINamMu paauka- 1. [lepBuuHas cTpyKTypa.

JIOB aMUHOKHCIIOT.

b. CBs13p Mex 1y 0-aMUHO- U 0-KapOOKCHIJIBHBIMU IPpYIIIIaMU
aMHHOKHCIIOT.

B. CBs3b Mex a1y paauKagaMu [UCTEHHA.

I'. Bomopoaabie CBS3M MEXKy MENTHIHBIMUA IPYIITUPOBKAMH.
. BoopoiHbIe CBS3M MEXAY pauKaiaMid aMUHOKUCIIOT.

E. MexpanukanbHable THAPOGOOHBIC B3aUMOICHCTBUS.

3adanue 2. BcioMHHTE, YTO:

2. Bropuunas cTpykrypa.
3. TperuyHas CTpyKTypa.
4. YerBepTuuHas CTPyKTypa.

— OENKOBbIE MOJIEKYJIbI UMEIOT LIEHTPHI CBS3bIBAHMS (aKTHBHBIC LIEHTPHI) C IPYTMMHU Bellle-

cTBamMu (JIMTaHAaMU);

— AKTHUBHBIC HCHTPbI (I)OpMI/Ip}/'IOTCH N3 aMHMHOKHUCJIOTHBIX OCTAaTKOB, COIMKEHHBIX Ha YPOBHC

TPETUYHOU CTPYKTYPBHI;

— CBA3U MCKIY OeJIKOM U JIMTaHAOM MOT'YT OBITH HEKOBAJIEHTHEIE U KOBAJICHTHBIC,
— Oenku IMPOABJIAIOT BBICOKYIO CHGIII/I(i)I/ILIHOCTL Ipu NprUCOCAMHCHNUUN JIMTAHAOB K LCHTPaM

CBA3bIBAHHA,

— CHEIM(PUIHOCTh B3aUMOJICHCTBUSI OCITKOB C JIUTaHIAMU OOCCIICUYUBACTCS KOMILIEMEHTap-

HOCTBIO CTPYKTYPbI aKTUBHOI'O ICHTPA CTPYKTYPC JIMT'aHAA.

B axTuBHBIN neHTp Oenka BXOJAT JBa OCTaTKa aprHHUHA, OIMH OCTAaTOK (eHHIIaTaHMHA

1 OJHH OCTAaTOK BaJIMHA:

COO H
V&
CH3 NH3
™~ . COO
X
NH; \OH
A b
COoO’ OH COO
AN

B r

OTBeThTE HA BOIIPOCHL:

¢en
apr

Ball _~

cxeMa aKTHBHOT'O
HeHTpa

A. Kakoit u3 nepeuncineHubix aurangos (A, b, B, I') ¢ Haubonpieil BeposSsTHOCTEIO OyneT

B3aMMO/ICHICTBOBAThH C AKTUBHBIM IIEHTPOM JIAHHOTO OeJKa U modemy?

b. Kakue Tumsl cBsizeii BO3HHKAIOT B nmpomnecce o6pa3013aH1/I;1 KOMILIEKCa «0elloK — .III/Il"aHI[»?

3adanue 3. BCIIOMHHUTE OCHOBHBIE PEareHThl M YCJIOBHS, BBI3BIBAIOIINE JACHATYPALHUIO.

OTBeTbTE HA BOIIPOCHI:
3.1. lenaTtypauus 6eiKa COnpoBOKIACTCA:
A. N3menenueM koHpopmaruu Oenka.
b. YMeHnbI1eHuEM pacTBOPUMOCTH OeTKa.
B. U3menenuem 3apsna Genka.
I'. HapymienneM nepBUYHOM CTPYKTYpHI O€mKa.
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3.2. benku neHaTypupyroT B KJIETKE B pe3ybTare (BbIOEpHTE PaBUIIbHbBIE OTBETHI):
A. TloBblllIeHUST TEMTIEPATYPHI.
b. U3menenuns pH.
B. [eticTBUs MPOTEOIUTHYECKUX (DEPMEHTOB.
I'. Pa3peiBa crabbIX cBsI3el, MOICPKUBAOIINX KOHGOPMAIUIO OelKa.
J1. CunaTe3a O0€JIKOB TEIJIOBOIO IIOKA.

3adanue 4. 3arioMHUTE CTPOCHHME M (PYHKIIMH TeMOTJIOOMHA M MUOTJI00MHA. YMEWTe aaTh
CPaBHUTEJIbHYIO XapaKTEPUCTHKY CTPYKTYpPbI U CBOMCTB 3TUX O€nKOB. OTBETHTE, YTO MPOUCXOIUT
B XOJI€ OKCUT'€HAI[MH IeMOTrI001Ha:

A. 3menenune koH(popMauy IepBoro MpoToMepa, 3aTeM BTOPOTro U T. 1.

b. OgnoBpemeHnHOe n3MeHeHne KOH(pOopMaIiil BceX TPOTOMEPOB.

B. 3meHeHue cBsA3el MKy TPOTOMEPAMHU.

I'. I3MeHeHne BAIEGHTHOCTH jKelie3a B TeMax MPOTOMEPOB.

3aoanue 5. Bcnomuute, yTo 0enku ABIsIOTCS amponutamu. CTeneHb HOHU3aUN KaTHOHHBIX
Y aHMOHHBIX TPYIII, a, CJIEI0BaTEIbHO, U 3apsi/i MOJIEKYJIbl OeiKa, 3aBUCUT OT 3HaueHust pH cpensl.

5.1. Onpenenute cymMapHbiii 3apsan neHranentuga npu pH = 7: I'my-Apr-Jluz-Ban-Acn. Kax
M3MEHUTCS 3apsiJl AToro nentuaa: a) npu pH < 7; 6) npu pH > 7?

5.2. YCBOHTE MOHATHS «M303JIEKTPUUECKOE COCTOSIHUEY M «H303JIEKTPUIECKasi TOUKay OenKa.

OTBeTbTe, P KakuXx 3HaueHusAX pH ycToiiunBocTh pacTBOPOB OEJNKOB € N303JEKTPUIECKUMU
toukamu 4,8; 5,3 u 6,1 Oyner HauMEHbIIIEH U oYemy?

3aoanue 6. BcriomHuTe (GakTophl, BIUAIONIME HAa PAaCTBOPUMOCTH OenkoB. OTBEThTE, 4eM
OTIPEJIENIICTCS] PACTBOPUMOCTD OEITKOB B BOAHOM cpe/ie:

A. VoHuzanueii 6e1KOBON MOJIEKYIIBI.

b. M'maparanueit 0eIKOBBIX MOJIEKYJI IPU PACTBOPEHUH.

B. ®opmoii Mmonekyiisl 6ernka.

I'. CnocoOHOCTBIO CBSI3BIBATH MPUPOHBIE JTUTAHIBIL.

3aoanue 7. Boibepure npaBwiIbHBIA 0TBET. ['Hponu3 — 310!
A. Obpa3oBaHue ruJpaTHBIX 000JI0YEK.

b. Pacnaa nonuMepoB 10 MOHOMEPOB C Y4aCTUEM BOJIBI.

B. IIpucoennnenue Boabl K MOJIEKYyJIe 0€3 ee pacmaja.

I'. O6pa3oBaHue BOJbI BO BpeMsl PEAKIIHU.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

TIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. [logbepute BepHBIC APl YTBEPKIACHUI:

1. HenonsipHble pajinkaibl A. TlpennouTuTenbHOE PACHOIOKEHUE — Ha MOBEPXHOCTHU
AMHHOKHUCIIOT. OEIKOBOM MOJIEKYIIBL.

2. IonstpHble aHMOHHBIE b. BzaumoneiictBue nx (QyHKIMOHAIBHBIX TPYII GOpMUPYET
panuKabl. BTOPUYHYIO CTPYKTYPY.

3. Ooa. B. IlpeanoutuTenbHoe pacnoiokeHne — BHYTPU OEIKOBOM

4. Hu onuH. MOJICKYJIBI.

I'. YuacTBy1oT B pOPMUPOBAHUYU TPETUYHON CTPYKTYPHI.

3aoanue 2. llenTp cBsA3BbIBaHMS O€NIKa C JIMTAHIOM MIPEACTABISIET CO00# (BbIOEpUTE Hanboee
MTOJTHBIA OTBET):

A. COBOKYITHOCTh PaJIMKAJIOB aMUHOKHCIIOT, COIMKEHHBIX Ha YPOBHE TPETUYHON CTPYKTYPBHI.

b. ®parMeHT NOIUNIENTUIHON LIETIH.

B. YuacTok moBepXHOCTH OEIKOBOM MOJIEKYIbI, KOMIZIEMEHTAPHBIN JIUTAH/TY.
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I'. [IpocTeTndeckyto rpymnmmy Oenka.
J. ®parMeHT NenTUAHOTO OCTOBA.

3aoanue 3. JIuraniom o-poTOMEpa reMOTIO0MHA MOXKET OBITh:
A.Tem. I'. 2,3-bucdocdormuuepar.

b. Kucnopon. . a-ITpotomep.

B. B-ITporomep.

3aoanue 4. [logbepure BepHbIC APl YTBEPKACHUN:

A. HatuBHas pubonykieasza. 1. Momnekynbl 0eika UMEIOT OJJUHAKOBYIO KOH(OpMaIHio.

b. lenatypupoBanHas 2. Monekynbl Oelika UMEIOT OJTMHAKOBYIO IEPBUYHYIO CTPYKTYPY.
puboHyKIIeasa. 3. Y MomeKyI HapyIIEHO CBS3bIBAHUE C MPUPOAHBIM JIUTAHIOM.
B. OcGe. 4. Monexynbl UMEIOT Pa3IYHYI0 MOJIEKYJISIPHYIO Maccy.

I'. Hu oxgHa.

3aoanue 5. Tlentua GpepMEHTATUBHOTO THUIAPOJHM3aTa, HE NEPEIBUTAOIIMICS B dJICKTpHUC-
CKOM TIOJIE TIpU 3AIeKTpodopese, JTAaHCUIUPOBAIN U BBIASIUIN AaHcuianpounsBoanoe Jlei. Kucnot-
HBIM TUAPOIIN3 MENTUAA Jall TpU nentuaa caeayrouero cocrasa: 1) Huc, Acn; 2) Tup, Jleit; 3) Tup,
Acn, Apr. Hanummre gopmyny nentuaa, Ha30BUTE MenTUl. B Kakoi cpefe mpoBOIUIM 3IEKTPO-
dope3s ucxomuoro ruaponusara 6enka? [Touemy Bol Tak penmmm?

3aoanue 6. TpuricuH rUApPOIU3YeT NENTUIHbIE CBs3U, oOpazoBanHbie COOH rpynnamu aua-
MHUHOMOHOKapPOOHOBBIX KHUCJIOT. TPUTICHHOBBIN TUAPOIN3AT (DPAKIIMOHUPOBAIH METOJIOM DJIEKTPO-
dopesa, U menTUu ¢ HU3KOM MOABMKHOCTBHIO MPOTUaposH30oBalin kucnotoil. [lonyunnu 3 nentuna
cnenytomero coctasa: 1) Jleit, Mer; 2) Jle#t, Apr, ['ny; 3) Mert, Tup. Hanumure dopmyny nentuaa.
HazoBurte ero. B xakoii cpene npoBoauin 3neKTpodopes TpUncuHoBoro rujaponusara? O0bscHUTE
CBOW BBIOOD.

OTBeTHI K pelIeHUuI0 3aJaHUil

Jlna camonpogepku ucxo0no2o ypoeHs 3HAHUIL .

1—AT.2—B,I.3—A,5,B.4—A,T.

Jlna camocmoamenvhou pabomut.

11.BE-1;T-2,A-3;,1-4,B-5;12.1-5,B;2-T1;3-A,B, 1I,E; 4—- A, B, Jl.
2 — A — nurang b; b — uonnsle, ruapocdodusie. 3.1 — A, b; 3.2 — A, b, I. 4 — A. 5.1 — «O»,
a) «t+», 0) «——»; 5.2 —mpu pH=UDT.6 — A,Bb,B. 7—Bb.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. BeicaiuBanue 0e/ikoB.

Bovicanusanue — oOpatumasi peakiius OCOKIACHUS OCIIKOB U3 PACTBOPA C MOMOIIIBIO OOJIBIIHX
koHeHTpanuit Heitrpanbhbix coleit: NaCl, (NH4)2SOs, MgSOa.

[Tpu BbICATMBaHWUU TMPOUCXOAMUT JACTHIpATAIUS MOJieKyn Oenka. Ha mporecc BbicamuBaHHS
BIUSACT psAl (PaKTOPOB: THAPOPIIBHOCTE O€Ka, €ro OTHOCUTENbHAS MOJICKYJIIpHAs Macca, 3apsij,
B CBSI3M C YeM IS BBICAJIMBAHUS PA3JIMYHBIX OCITKOB TPeOyeTCs pa3sHas KOHIICHTPAIMS OJHUX U TeX
ke cosieit. AnbOymMuHbI ocaxkaaroTcst B HachimeHHOM p-pe (NH4)2SO4, a rmobyauabl — B HOTyHa-
coimieHHOM pactBope (NH4)2SOs, Tak kak y rino0ynnHOB OObIIas MOJEKYIspHAs Macca U MEHb-
A 3apsizl, 9e€M Y alTbOYMUHOB.

BricaniBanue 0eqkoB — oOpaTuMasi peakifus, Tak Kak 0CcaJoK Oellka MOXET BHOBb PacTBO-
PATHCS MTOCTIe YMEHBIICHNS KOHIICHTPAIIUH COJICH ITyTeM JHain3a Wi Pa3BeIeHUs BOJIOH.

B cooTtBeTcTBHH € MosI0keHHEM MOHOB B psny ['odmeiicTepa, Xaopua HaTpust ocaxaaeT oe-
KM ciiabee, ueM cynb(haT aMMOHUS, BCIEACTBUE €TI0 MEHBIIIEH JETHIPATUPYIONIECH CIIOCOOHOCTH

S04* >ClI>Br >NOs > 1" >CNS"

Ca*" > Li* > Na* > K* > Rb* > Cs*.
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Pa3zoenenue anv0ymunos u 2no0ynunoe auuHo20 denKa

Xoo pabomwvr. K 20 karmusim simgHoro Oenka m00aBisaoT 20 Kamenb HACBHIIMIEHHOTO p-pa
(NH4)2SO4 1 nepemeruBaroT. Boinagaer ocaiok ssugHoOro riodynuna. Yepes 5 MuH 0caok 0ThUIIb-
TPOBBIBAIOT, UCIIOJB3Ys OyMaxKHbIN GHIbTp. B dunbTpaTe ocraercs apyroi 00K — SUYHBIA ajlb-
oymuH. K ¢punbrpaTy 100aBIsiOT N3MENbUYCHHBIH MOPOIIOK Cylb(aTa aMMOHUS IO TIOJTHOTO HACHI-
IICHUs, T. €. TI0Ka HOBas IOPILHUs MOPOIIKA OCTACTCs HEPACTBOPCHHOW. BpImaBmmii ocamok
abOyMUHA TakkKe OTQUIBTPOBBIBAIOT. C (QUIBTPATOM MPOBOISAT OMYpPETOBYIO PEAKLHUIO: K (HIIb-
Tpary nobasmstor 2 kammu 1 % p-pa CuSOs4 + 5 kamens 10 % p-pa NaOH. Otpunarenbhnas
OumyperoBasi peakius (roiy0oe OKpallMBaHWE) yKa3bIBAE€T HA OTCYTCTBUE Oe€jka B HCCIEIyeMOM
pactBope.

Pesyabrar:

BriBOa:

Pao6ora 2. Oca:xxaeHnue 0eJIKOB.

HeoOpatumoe ocaxaenue (qeHarypanus 0einka) NpuBOAUT K HAPYIICHUIO TPOCTPAHCTBEHHOM
CTPYKTYpHI O€JIKa U IMoTepe UM OMOJIOTHYECKUX CBOMCTB. [Ipu HeoOpaTHUMBIX PEAKIUSIX OCAXKICHUS
OeNKU MpeTeprieBalT NIyOOKHe U3MEHEHHSI U HE MOTYT OBITh pacTBOPUMBI B IEPBOHAYAILHOM pac-
TBOpHTeNe. K HeOOpaTUMBIM peakIusiM OTHOCSITCS: OCKICHUE OelTKa COJISIMU TSIKEIIBIX METAJUIOB,
MUHEPaJIbHBIMU U OPraHUYECKUMH KHUCIOTaMH, AJIKAJIOWIHBIMU COSAMHEHUSMU U OCAXIACHUE TIPH
KHUIISTYCHUH.

2.1. Ocasicoenue 6enKko6 conamu maxceavix Memaiios.

OcaxieHue OCIIKOB COJSMHU TSDKEJBIX METAJIOB, B OTJIWYHE OT BBICAJTMBAHUS, MPOUCXOIUT
P HEOONBIINX KOHIEHTPAIUAX coyieil. beaku mpu B3auMOIEHCTBUY C COJISIMH TSKEIBIX METAJIOB
(cBuHIa, Meau, cepedpa, pTYTH U Ap.) aACOpOUPYIOT UX, 00pasys coneoOpa3Hble U KOMILUIEKCHBIC
COCIMHEHHS, PACTBOPUMBbIC B HM30BITKE ITHX COJEH (32 MCKIIOYEHHEM Ccolled HHUTpaTa cepebpa
W XJIOpHJIa PTYTH), HO HEPACTBOPUMEIC B BOJie. PacTBopeHne ocajka B M30BITKE COJICH HA3BIBACTCS
aocopbyuonHoli nenmusayuel. IT0 MPOUCXOAUT BCIEACTBHE BO3HUKHOBEHHUS OJHOMMEHHOTO MO-
JIOKUTEIBHOTO 3apsijia Ha YacTUIax Oelka.

Cxema IOCTaHOBKH OIIBITA:

PeakTuBbI 1-1 mpoOupka 2-51 mpodupKa
PacTBop siuuHOTO OEIKa 5 Kanesb 5 Kanens
1 % p-p cynedara Meau 1-2 karmm —
5 % p-p HuTpara cepebpa - 1-2 xarmm

Ommemums 0bpazosanue 0caoxa

1 % p-p cynbdara meau (M30bITOK)

5-10 xamens

5 % p-p HuTpara cepedpa (M30bITOK)

5-10 xamennb

Ommemums pacmeopenue 0caoxka

CriocoGHOCTh Oelika MPOYHO CBSI3bIBaTh MOHBI TSKEJIOT0 METajula B BUJE HEPACTBOPHUMBIX
B BOJIE OCAJKOB MCIOJb3YETCS KaK IPOTUBOSIUE IPU OTPABIEHUAX COJSIMH PTYTH, MEAM, CBUHIIA
u T. A. Cpasy mocjue OTpaBlIeHHUs, [TOKa COJIU €Ile HE YCIeNU BCOCaThCsl M HaXOMAATCS B JKEIYIKE,
MOCTPaJaBIIEMy JTAIOT BBIMUTH MOJIOKO MJIM OEJIOK KyYpHHOT'O I, @ 3aTeM BBI3BIBAIOT PBOTY, YTO-
Obl YJIUTH 5] U3 OPraHu3Ma.

BriBoa:
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2.2. Ocarcoenue 6e1K06 KOHUEHMPUPOBAHHBIMU MUHEPATbHBIMU KUCTIOMAMU.
KoHneHTprpoBaHHbIE MUHEPAIbHBIC KHCIOTHI BBI3BIBAIOT JICHATYpaIMio Oeiaka u 00pa3yroT
KOMIUICKCHBIE colu Oenka ¢ kucioTamu. OptodocdopHas KuciaoTa ocajaka He naeT. B u30bITKe
BCEX MHHEPAIBbHBIX KHCIIOT, 32 HCKIIIOYCHUEM a30THOM, BBITIABIIMN 0CaIOK O€JIKa pacTBOPSICTCS.
Cxema IMoCTaHOBKM OITBITA.

PeakTuBbl 1-1 npodupka 2-s1 npodupKa
HNOj3 (xoHir.) 10 xarrenp —
H2SO4 (komHir.) — 10 xamenp
OCTOPOXKHO, IO CTEHKE MMPOOUPKH, TOOABJISIOT OCIIOK 10 kanenp 10 kanenb
Ommemumsb nosgieHue ocadka Ha epanuye pazoena ¢asz
N368srTox HNOj3 (koHIT.) 10 xarmess —
W30b1Tox HSO4 (KOHIL.) — 10 xamnenp
Ommemumbs pacmeopenue 0caoxka

BriBOa:

IMognmuch, mpenogaBarteJis:



3AHSATHE 3
METOABI PA3JAEJEHUSA, BBIZEJIEHUA U OYUCTKHU BEJIKOB.
CJIOXKHBIE BEJIKU. I'EJIb-OUJIBTPALIUA

AKTYyaJbHOCTh TeMbl. OCOOCHHOCTH CTPOCHHS U (YHKIITMOHUPOBAHUS OpraHU3Ma 3aBUCAT
oT Habopa OENKOB, KOTOPBIC B HEM CHUHTE3UPYIOTCS. beKku BBIMOIHSAIOT B OPraHU3Me CaMble Pa3Ho-
oOpa3Hbie (YHKIIMH, KOTOPBIE BCETAA OMPEACISIOTCS UX CTPYKTYpOu. [l M3ydeHHs CTpOCHHS
1 CBOMCTB OEIIKOB MX HEOOXOJUMO BBIICIUTH W3 KJIETKH U OYUCTUTh OT JIPYrUX OCIIKOB M HEopra-
HHUYECKUX ITPUMECEH.

Ieib 3aHSITUHSA 3aKPEIIUTh 3HAHUS O PUBHKO-XUMHUECKHX CBOMCTBAX OCJIKOB IS TOTO, YTO-
OBl TIOHATH METOJIbI PA3ACTCHUSI U OUYMCTKUA OCIKOB, a TAKXKE MPUHIUIBI (YHKIIMOHUPOBAHUS Ol
KOB B OPTaHU3M€; OCBOUTH METO/ IejIb-(QUIbTPALIH.

TpeboBanus K MCXOAHOMY YPOBHIO 3HAHHWIii. /{151 MOJHOTO YCBOGHHS TEMBI HEOOXOIUMO
MTOBTOPHTH H3:

" 00wel Xumuu.

—  (UBUKO-XMMHYECKHE CBONCTBA JTUCIIEPCHBIX CUCTEM;

— OCHOBBI Xpomarorpaduu u 3nexkrpodopesa.

3agaHus 1J151 CaMONIPOBEPKH MCXOIHOI0 YPOBHS 3HAHUIA:

3aoanue 1. DnekTpodope3 KOLUIOUTHBIX PACTBOPOB U PACTBOPOB OCIIKOB IPUMEHUM IS
A. O4nCTKH BOJIBI.

b. Onpenenenus 3apsiga SpUTPOLIMTOB.

B. Ouunctku JiekapCTBEHHBIX MTPENapaToB.

I'. Pa3znenenus Gekos.

3aoanue 2. CkopocTb 371eKTpodopes3a pacTBOPOB OSITKOB 3aBUCHUT OT:
A. BennuuHsl 3apsiia MaKporoHa Oenka.

b. ®opmbl MakporoHa Oenka.

B. Baskoctu pactBopa.

I'. pH pactBopa.

3aoanue 3. Bce xpomatorpaduueckue METObl OCHOBAHBI Ha:

A. Paznmuunn B pazMepax MOJIEKYJI Pa3/IeNsieMbIX BEIIECTB.

b. Paznuunu B CKOPOCTSX MEPeaBIUKEHUS OTACTbHBIX KOMIOHEHTOB CMECH B TMOABIKHOM (haze.
B. Paznuunu B creneHu pacipeesieHnst BEIEeCTB MEXTy MOABMKHON U CTallMOHAPHOM (a3zamu.
I'. MHOTOKpaTHOM MOBTOPEHUHN aKTOB COPOLIMU U 1eCOPOIIMH Pa3eIsieMbIX BEIECTB.

3aoanue 4. CterieHb paclpezesieHus] pa3esisieMbIX BEIIECTB MEXKAY CTAllMOHAPHOW M TIO-
IBMKHOM (hazamu (KO PUIMEHT pacnpeieneHuns) KOTMYECTBEHHO BbIPaKaeTCsl:

A. KoHneHTparueli BemecTna B MOABKHON (hasze.

b. CooTHoIlIeHNEM KOHIIEHTpalUK BEIIEeCTBa B CTAIIMOHAPHON U MOJIBUKHOH (a3ax.

B. CooTHomeHnemM CKopocTel MepeMenIeHUs Pa3INYHbIX KOMIIOHEHTOB CMECH.

I'. KoHuenTpaiuei BenecTsa B HEMOIBUKHOM (asze.

3aoanue 5. B xakoil mociaenoBaTeNbHOCTH BBIMAYT MPU BBIMBIBAHMM UX HEMOJSPHBIM pac-
TBOPUTENIEM U3 KOJOHKH, 3allOJIHEHHON aKTUBUPOBAHHBIM YTJIEM, CIEAYIOIIME MUTMEHTHI, €Clu
CTENEHb MX MOJSIPHOCTH BO3PACTaeT B PAAY: KapOTHUH < KCAaHTOPWLIBI < a-xjopoduin < B-Xxjo-
podun?

A. Kcantousuisl, KapoTHH, 0-XJIOpOPHILI, B-XITOpOPHILI.

b. KapoTuH, kcaHTOGWLIBI, 0-XJI0pohuiLI, B-XI10popuiLt.

B. B-xnopodumi, a-xmopodusii, KCaHTOPUIIIBI, KAPOTHH.

I'. KapoTuH, kcaHTOGWLIBI, B-XIT0pOdHILI, 0-XIT0POPHILI.

Hpa6uﬂbHOCMb pemeHuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.
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Bonpocs! nu1s1 06cyxaeHust:

1. Metoap! pa3aeneHus OEIKOB:

1) BeIcaiMBaHUC;

2) xpomatorpadus (aacopOIHOHHas, pacupeAeanuTeabHas, HOHooOMeHHas1, adUHHAS, Telb-
xpomarorpadus);

3) anekrpodopes (Ha Oymare, B MOJHAKPUIAMUIHOM Tejie ¢ ucmoib3oBanrneM DDS-Na, uszo-
3JIeKTPO(OKYCUPOBAHHE, UMMYHOAJIEKTPO(dope3);

4) yapTpaneHTpU(pyrupoBaHue.

2. CpaBHUTEIBHBIN aHAJIU3 TOMOJIOTHYHBIX OenkoB (MeToa MHrpema).

3. MeToapl O4MCTKH OEIKOB OT HHM3KOMOJEKYISPHBIX MpHUMeced (Iualiu3, reib-XpoMaTo-
rpadusi, KpUCTAIUIN3ALUS, YIBTPAQUIBTPALIHS).

4. BectepH-0110T (Ha3HAUYEHUE, ITAIIbI, MOJIEKYJISIPHBIC 30H/IbI).

5. Ctpoenue u QyHKITUH CIOKHBIX OCITKOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcHnosnasn
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 21-28,

2. buonoeuueckas xumus / A.Jl. TaranoBuu [u ap.]. Munck : Beim. mik., 2013, C. 29-31.
3. Koncnexr nexnuii.
Jlononnumenvuasn
1. Jlenunoocep, A. OcaoBbl Onoxumum / A. Jlenunxep. Mocksa : Mup, 1985.
2. buoxumus uenoseka / P. Mappu [u ap.]. Mockga : Mup, 1993.
3. bepesos, T. T. buonornueckas xumusi / T. T. bepesos, b. ®@. KopoBkuH. Mocksa | MeaunuHa,
C. 20-28, 65-76.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BciomHuTe, 4TO 3apsia Oelika WM MENnTUAa 3aBUCUT OT CyMMBbI 3apsiJi0B aMUHO-
KHCJIOT, KOTOpBIE BXOAT B €ro cocTaB, U OT pH pacTBopa, B KOTOPOM HAXOIUTCS JaHHBIN Oenok
win nienTul. [IoBTOpUTE MOHATHSA «H302JIEKTPUUECKAs TOYKA» U «H30IJIEKTPUIECKOE COCTOSHHE)
Oenxa.

1.1. Onpenenure cymmaphsliii 3apsan nentuaa npu pH = 7,0: T'my-Apr-I'uc-Ban-Acn-Tpe. Kak
M3MEHUTCS CyMMAapHBIN 3apsi/i 3TOTO MENTUIA: a) B KUCIOi cpene; 0) B ienoyHoi cpeae?

1.2. CpaBHHTE HampaBJIeHUE JBWKEHHS B SJICKTPUIECKOM TI0JIe IBYX nentuaoB npu pH = 7,0
(K KaToqy UK K aHOJY):

a) Cep-Luc-I'ny-Tup-Acn; 0) Ban-Apr-Mer-®en-Tup.

3aoanue 2. BciomHNTe (DU3HKO-XUMHUYECKHE CBOICTBA, JEKallllie B OCHOBE METOJIOB paszfie-
JIEHUS U OYUCTKHU O0eNKoB. OOBICHUTE MPUHIIUI KaXKIOTO METO/Ia U OTBETHTE HA BOMIPOCHI:

2.1. Xpomarorpaduro NpuMeHsoT JJIs:

A. Pa3znenenus BelieCcTB.

b. OuncTku BemecTs.

B. Unentudukanun BemecTs.

I'. KoHnienTpupoBaHus BEIIECTB.

2.2. Meton noHOOOMEHHOHW XpoMaTorpaduu OCHOBAH Ha:

A. Paznnuuu B pazmMepax MOJIEKYJ Pa3JessieMbIX BEIIECTB.

b. N30uparensHOM B3aUMOICHCTBUU MOJIEKYJT Pa3HBIX BEIIECTB CO CIEIM(PHUUESCKUM JTUTAHIOM.
B. NorHo0oOMeHHO# afcopOIum.

2.3. Kakne n3 MpuBeeHHBIX METOJIOB TO3BOJISIIOT PA3/IeNTh CMECh OEIKOB IO MOJEKYIISIp-
HOI1 Macce?

A. AncopOrimonHast XxpomaTtorpadus.

b. Dnekrpodopes B MOIMAKPUIIAMUIHOM Telie.
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B. YapTpanenrpudyrupopanue.
I'. Tenb-punbTpanms.
J1. NonooOMeHHast xpomarorpadus.

2.4. Ilogbepute K MPOHYMEPOBAHHOMY METOAY PA3/CICHUS U OUYUCTKH OEIKOB MX COOTBET-
CTBYIOII[MIE CBOWCTBA, HA KOTOPBIX OCHOBAH JITAaHHBIA METO/:

A. Paznuuus 1o BeJIMUMHE 3aps/a. 1. I'enb-¢punprpanusi.
b. Paznuuus mo MoJIeKyJISIpHOM mMacce. 2. Dnektpodopes B MOIMaKPUIAMUIHOM Telle.
B. Paznnuus no BenuuuHe 3apsiia 3. Apdunnas xpomatorpadusi.

Y MOJIEKYJIIPHOW Macce. 4. MonoobmeHHast XxpomaTorpadus.

I'. Paznuuums o gpyrum CBOMCTBaM.

3aoanue 3. O3HAKOMBTECh C COBPEMEHHBIMH METOJaMU HIACHTHPHUKAuu OenkoB (010T-
aHaJM3) U OTBETHTE Ha BOIPOC. B kauecTBe 30HAa MpuU MpoBeAeHUN OJO0T-aHanu3a (BecTepH-0JI0T)
HCIIOJIB3YIOT:

A. Medenbie aHTUTENIA K HICKOMOMY O€JIKY.

b. Ilepokcunasy xpeHa.

B. Kazenn monoxa.

I'. AnbOyMUHBL.

3aoanue 4. Bribepute BepHbIN OTBET. METOT «OTIIEYATKOB MAJIBILIEBY UCIIOIB3YETCS C IEJIBIO:
A. Bpiienenust ”HIUBUIYaIbHBIX OCIKOB.

b. Ananu3a roMOJIOTHYHBIX OEJIKOB.

B. Ounictku 0e’1KoB OT HU3KOMOJICKYJISIPHBIX TPUMECEH.

3aoanue 5. BcnoMHuTe, 4TO O€IKHM KPOME aMUHOKHCIOT MOTYT COZIEpkKaTh B CBOEM COCTaBe
Apyrue COeqUHEHUs (YriaeBObl, JUMU/bI, HOHBI METAJUIOB U T. A.). HeOenkoBas yacTh sBIseTcs
MpocTeTHYeCKOor rpymnmnoi. Takue GenKky Ha3bIBAIOT CIOKHBIMU. BblyunTe KinaccuuKkamiuio Clox-
HBIX OEJIKOB.

5.1. Bribepute cioxHbIe OENKH, Y KOTOPBIX CBSI3b MEXKAY OCJIKOM U MPOCTETUYECKON IpyIi-
II0M KOBAJICHTHASL:

A. T'emorio6uH. I'. UnTepdepon.
b. [TutoxpoM Paso. J. TUpeOoTpOIHBIM TOPMOH.
B. UxTynuH.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. HazoBute n3BecTHble Bam MeToAbl, ¢ MOMOLIBIO KOTOPBIX MOXKHO Pa3AeiiuTh
cMech O€TKOB, MPUBEICHHBIX B TA0NIHUIIE. YKAKHUTE, PA3IHInsl KaKuX (PU3UKO-XUMUYECKUX CBOWCTB
OEIKOB JIeKaT B OCHOBE KaXKJI0TO METOJIa pa3/IeIeHHUS.

Ha3zBanue 0ejika MouJgexkyasipaas macca, [la nIT
LepymnommazmMua 151 000 4.4
v-I' moGynuu 150 000 6,3
B-JlakTans0ymMuH 37000 5,2

3aoanue 2. B xakoil mocneaoBaTeIbHOCTH BHIMAYT M3 KOJIOHKH, 3alOJHEHHOHN cedaaekcoM
G-200, cienyromue 6enku: nericuH (M = 36000), muormodun (M = 17000), kataraza (M = 250000)
IIPU BEIMBIBAHUU UX PACTBOPUTEIIEM:

A. Karanasa, mencruH, MHOTIIOOHWH.

b. Ilenncun, MUOTIIOONH, KaTanas3a.

B. Muorno6uH, kaTanasa, IerncHH.

I'. MuoroOuH, MerncuH, KaTraasa.
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3aoanue 3. llonbepute K MPOHYMEPOBAHHOMY METOY Pa3/CICHUS U OUYUCTKU OEJTKOB COOT-
BCTCTBYIOIIUC ITPUHIUIIBI, HA KOTOPBIX OCHOBAH I[aHHBIﬁ METOA:

A. YibeTpaneHTpudyrupoBaHue. 1. Meroa OCHOBaH Ha Pa3IMYHON COPOLIMOHHOW CIO-

b. I'enb-punbTpanus. COOHOCTH BEIIECTB.

B. Dnexrpodopes B nonuakpuiamua- 2. MeTog OCHOBaH Ha paslWYMsIX B MOJCKYJISPHOU
HOM TeJIe. Macce OEJIKOB.

I'. Ancopbunonnas xpomarorpadgus. 3. Meron OCHOBaH Ha KOMILJIEMEHTAPHOM TPHUCOEIU-

. Abdunnas xpomartorpadus. HEHHUH OeIKa K UMMOOUIIM30BAaHHOMY JINTAH]TY.

4. B ocHOBE METO/Ia JICKUT UCIIOJIH30BAHUE PA3TUUUMA
B MOJICKYJSIPHOW Macce U 3apsiie OSIKoB.

3aoanue 4. B 1987 rony ObuIM yCTAaHOBIEHBI KPUTEPHH JUISI HHTEPIIPETAIIMH CEPOIOTHUECKO-
ro Tecra npu nposenenun Bectepu-61o0ta Ha CITN . DTu KpuTepuu CleayroIme:

Her nomnoc OtpunarenpHas mpoda
Hanmume nosoc, coorBercTBytonmx P31 mim p24, u monoc, coorBer- | [lonoxkurenpHas npobda
crByronmx gpl160 wm gpl20

[Toockl MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHSIM TOJI0XKH- ComHuTenpHas Mpoda
TEJIbHOU IPOOBI

gp160 — mpenmecTBEHHUK Oeka BUPYCHOM 000I0UKY;

gp120 — Gentok BUPYCHO# 000JIOUKH;

p24 — GenoK BUPYCHOTO sI/Ipa;

p31 — obpaTHast TpaHCKpHIITa3a.

B rtabmune (cM. HEDKE) MPUBEACHBI pe3yiabTaThl OjoT-aHanu3a s auarHoctuku CITA/a,
MIPOAHATM3UPYHTE TTOTYICHHYIO KAPTHHY M OTBETHTE HA BOIPOCHI:

4.1. YTo BBISABISIET ATOT TECT?

A. Tonbko antuteno k Bupycy CIIM/I.

b. Tonpko anturen supyca CITH/I.

B. IIpucyrcTBre cBOOOIHOTO MUPKYIUPYIONIETO BUPyca y MaIMeHTa.
I'. [IpucyTcTBUE BUpyCa TONBKO B HHMUIIMPOBAHHBIX JTUMQOILIUTAX.

4.2. Bropu4HbIe aHTHTENA CBSA3BIBAIOT:

A. benku Bupyca CITH/L.

b. Tonbko aHTUBHPYCHBIE IEPBUYHBIC AHTUTEIIA YEIIOBEKA.
B. IlepBuuHoe aHTUTENO.

I'. ®epMeHTHBIN KOHBIOTAT.

4.3. KTo u3 o6cnenyeMbIx Jto/ie sIBIsIeTCS UMMYHOASPHUIUT-TIOI0KUTEIBHBIM 110 pe3ylbTa-
tam Bectepn-61o0ta?

A. ITanmenT A.

b. ITarmnenTer B n C.

B. INaument C.

I'. [Tament B — HeonpeaeneHupli, a nauueHT C — MOJIOKUTEIIbHBIMN.

1 2 A | B C | MHrepnperanus nosoc:
gp160 — - 1 — Bupyc + CBIBOPOTKA (TIOJIOKUTEINBHBIA KOHTPOJIb)
gpl120 — — — | 2— BHUpYC — CHIBOPOTKA (OTPHUIATETIHHBIA KOHTPOJIb)
pS5 — — A — nanueHT A
gp4l — — B — mamnuenT B
p31 — _ C — marmuent C
p24 - - —
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OTBeTHI K pelIeHnI0 3aJaHN I

Jlna camonposepku ucxooHozo ypo6Hs 3HAHUIL.

1,2 — Bce npaBuibnble. 3—B. 4 — A, 5. 5—Bb.

Jlna camocmosamenvhou padomet:

1.1. «O» a) «+ +»; 6) «— —»; 1.2. 1) x aHony; 2) xk katony. 2.1 — A, b, B, ;22 —B; 23 —
b,B,I;24.1-5,2-B,3-14-A.3—A.4—b.51—B, T, .

JIABOPATOPHAS PABOTA (70 MHHYT)

Kononounas rejas-puiabtpanus. /{1 renb-GuibTpaluu UCMONB3YIOT TaK HAa3bIBAEMBIE MO-
JIEKYJISIPHBIC CHTa — WHEPTHBIC TUAPATUPOBAHHBIC TOJTUCAXAPUIHBIE MOJICKYJIbL. VX MOTyJaroT U3
OakTepuaibHBIX MonrucaxapuaoB (cedaleKchl), arapa WK MOJIMMEPU30BAHHBIX aKPUIAMHUIHBIX Te-
neit (akpunekc). [Ipu HabyxaHuu B pacTBOpE TpaHys Telisl B HUX 00pa3yroTcs MOpPkI, 4epe3 KOTOPhIS
MOTYT IPOXOJUTH MOJIEKYJIBI Pa3HBIX pa3MepoB (B 3aBUCHUMOCTH OT BEIMYUHBI MOpP). MONEKYIIbL,
KOTOPBIE XOPOIIO MPOHUKAIOT BHYTPH T'PaHyJ, MPOXOIAT Yepe3 XpOoMaTOrpapuuecKyto KOJOHKY
MeJieHHee, 4yeM OoJiee KpyImHble MOJIeKybl. DG (GEeKTUBHOCTh pa3elieHusl CMECH BEIIECTB OINpe/ie-
JISIFOT 10 COCTaBY BBITEKAIOIIETO U3 KOJIOHKH pacTBOpa (3J110ata).

Xoo0 pabomeur:

1. KonoHKy Ui TeIb-QUIBTPAIIMK 3aKPBITh PE3MHKOW-3aryIIKOM, TTOCTaBUTh B TIPOOHPKY.
Copep:xumoe cTakaH4yHKa ¢ cedaeKxcoM nepeMeniaTh U BIUTh B KOJIOHKY. J[aTh OTCTOSATHCS, CHATh
3armymKky. JKuaKoCTh PH 3TOM CBOOOHO BBITEKAET U3 KOJIOHKH.

2. U3 Gropetku B mpoOupKy oTMeputh | M 6enka (BBICOKOMOJEKYISPHOE COEIWHEHUE)
1 100aBUTH 3—5 Karens puoodraBuHa (HU3KOMOJICKYIIPHOE COCTUHEHHE).

3. B 12 yncteix mpoOHpoK oTMepUTh U3 OropeTku 1o 1 miu OuyperoBoro peaktuna. KomoHky
MIOMECTHUTH B MEPBYIO MPOOUPKY C OMYPETOBBIM PEAKTUBOM, YIAIUTh CION RKHUIKOCTH HaJa cedamek-
COM U BHECTH B KOJIOHKY pa3fiesiieMblil oOpasel (cmech: Oenok + pudodnaBun).

[Tocne morpykeHHs: HAHECEHHOTO pacTBOpa B cedanekc KOJOHKY MEepeCTaBUTh B APYTYIO
MPOOUPKY C OMYPETOBBIM PEAKTUBOM, aKKYPAaTHO 3allOJHUTh PACIIUPEHHYIO YacTh KOJOHKH BOJAOMN
M, OTCUMTAB 5—7 Karellb BBITEKAIOIIEH M3 KOJOHKM JKUAKOCTH, TIEPECTaBUTh KOJIOHKY B CIIEIYIO-
yto npooupky. [ToBTOpSATH 0 BbIXOJa OENKOB M3 KOJOHKHU (MOJIOKUTENbHAs OMypeToBas peak-
1S ), TOCTOSTHHO JTOOABJISASI B KOJIOHKY BOJTY.

4. Tlo okoHyanuu pabOTHI (MOSBICHHUE HKEJITO-3EJICHOTO OKpAIIMBAHUS B MPOOUpPKE ¢ OMype-
TOBBIM PEAKTHBOM, KOTOPOE OOYCIIOBJIEHO BbITEKaHHEM puOO(dIaBHHA) COAEPKUMOE KOJIOHKU BbI-
JyBalOT B CTAKAHYHUK U OIMOJIACKUBAIOT KOJIOHKY BOJIOM.

Pe3yabrar:

Ne ipoOupku 1 2 3 4 5 6 7 8 9 10 | 11 | 12

IiBet pacTBOpa

BriBox
(dTo MpHUCYTCTBYET B p-pe)

BriBOI:

IHoanuces npenojaBares:
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OEPMEHTbI

3AHSATHE 4
®EPMEHTBI. KTACCUPUKAIIUSA, CTPOEHUE, CBOMCTBA.
BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA AKTUBHOCTDb ®EPMEHTOB

AKTYaJbHOCTh TeMbl. OepMEHTHl — 3TO OHOJOrMYECKHE KaTaln3aTopbl OEIKOBOI mpupo-
IIbI, KOTOPBIE KOHTPOJIUPYIOT MPAKTHUECKH BCE XUMHUYECKHE IMPOIECCHI, MPOTEKAIONINE B KUBBIX
opranusmax. B ominuue oT HeOENKOBBIX KaTalu3aToOpOB Kax/ablil (pepMEHT CrIOCOOCH KaTaau3upo-
BaTh JIMIIb OYE€Hb HEOOJIBIIIOE YUCIIO PEAKIIUH, YaCTO TOJIBKO OAHY.

3HaHHE YH3UMOJIOTUU UMEET OOJbIIOe 3HAYeHHE I MOJATOTOBKU U MPAKTUYECKOU JesTelb-
HOCTH Bpaya. MHorue 60j1e3HH (BpOXKICHHBIE HApyLIIeHU MeTab0JIM3Ma) ONpPEeIIOTCS TeHeTHYe-
CKU OOYyCIIOBJIGHHBIMH HapyIICHUSIMH B cuHTe3e (epMeHTOB. [Ipu moBpexneHnn KIeTOK (BbI3BaH-
HOM, HampuMep, HEJOCTATKOM KpOBOOOpAIIEHHWS WM BOCHAJEHHEM) HEKOTOpbIe (EepMEHTHI
MOMaIaloT B IIa3My KpoBU. M3MepeHne akTUBHOCTH TaKuX (PepMEHTOB OOBIYHO MUCIONB3YeTCs IS
JIMAarHOCTHKH MHOTHX PAaCIpOCTPAaHEHHBIX 3a0oseBaHuil. [lMarHOCTHUYECKass SH3UMOJIOTUS — 00-
JACTh MEJIUIIMHBI, UCIIOJIB3YIOIIAs ONpeIeTICHUE aKTUBHOCTU (DEPMEHTOB ISl AUArHOCTUKH 3a00I1e-
BaHUU U KOHTPOJIS 32 3(HEKTUBHOCTHIO JIeueHUsl. DepMEHTHI IPUMEHSIOTCS U B TEPAITUU.

Leab 3aHATHSA. HAYYUTHCS NPUMEHATH 3HAHUS O CBOMCTBAaX (EpPMEHTOB U (PEPMEHTHOM CO-
CTaBe OPraHOB IPH MOCIEAYIONIEM H3YYeHUH MeTa0OIu3Ma OPraHOB M CHCTEM, a TaKKe JUIs pelie-
HUS BOMPOCOB JUArHOCTUKH, MPO(UIAKTUKH W JiedyeHHs OOJIe3HEH, CBA3aHHBIX C HapyIICHHEM
(GyHKIMOHUPOBAHUS (PEPMEHTOB.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHWIi. /{715l MONHOrO yCBOEHHSI TeMbl HEOOXOIUMO
MTOBTOPUTH H3:

*  obwell xumuu.

— 00IIMe 3aKOHOMEPHOCTH W MEXaHU3MBI TPOTEKAHUS XUMHUSCKUX PEAKIIN;

— OCHOBHBIE TIOJIO’KEHUSI TEOPHH KaTallnu3a;

= OUOOp2AHUYECKOU XUMUU.

— KiaccuduKaIys OpraHudecKiX peakifil Mo HampaBiIeHHUIO U Pe3ylibTaTaM PeaKkiliy;

— CBOICTBa U CTPOCHUE OEJIKOB;

— CTpoeHHEe KOPEepMEHTOB, OMOJIOTHYECKas pOJib;

— KauyeCTBEHHBIC PEAKIIMU Ha KPaxMall U TIFOKO03Y, UCTIONb3yeMbIe ISl OLIEHKU CTETICHU TH/I-
ponu3a Kpaxmarna.

3ATAHUS IS CAMOITPOBEPKH UCXOJIHOT'O YPOBHS 3HAHUI

3aoanue 1. Karann3aTopsl yBEINUUBAIOT CKOPOCTh PEAKIIMH, TaK KaK:

A. VI3MeHsI0T CBOOOAHYIO SHEPTUIO PEAKIIHH.

b. YMeHb1aoT CKOpoCcTh 00paTHON peakLny.

B. M3MeHAIOT COCTOSTHME paBHOBECHS PEaKIINH.

I'. YMeHb1maT 3HEPIU0 aKTUBALIUH.

J1. U30upatesibHO yBETUYUBAIOT CKOPOCThH MPSIMON peaklid, HO HE YBEJIMYHBAIOT CKOPOCTh
00paTHOM peakLuu.

3aoanue 2. IlonGepute COOTBETCTBYIOIIUE Maphbl BOIIPOC — OTBET:

A. BoaopoaHbI€e CBS3H. 1. YuacTByIOT B 00pa30BaHMM BTOPUYHOU CTPYKTYPHI.

b. NoHHBbIE CBs3M. 2. Y4acTByI0T B (QOpPMHUPOBAHUH NTEPBUYHON CTPYKTYPBHI.

B. I'mapodobubIe cBA3H. 3. Y4acTByIOT B JOPMHUPOBAHUH TPETUUHOMN CTPYKTYPHI.

I'. IlentuanbIe CBA3M. 4. YyacTByt0oT B (QOpPMHUPOBAHUH YETBEPTUYHOU CTPYKTYPHI.

. AucynbhuaHble CBA3M.
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3aoanue 3. HazoBuTe KOQPEpMEHTHI, CTPYKTYpa KOTOPBIX N300pakeHa CXeMaTHUYECKU HIDKE:

3.1. N30amiokca3un — puOUTON — 0cTaTOK (hOCHOPHOM KHCIOTHI — OCTATOK (PoCPOpPHOM KHC-
JOTHI — pr003a — aJICHUH.

3.2. HukotuHamui — pubo3a — octaTok (pochOpHON KUCIOTHI — OCTATOK (HhOCHOPHOU KHCIIO-
ThbI — prb03a — aJICHUH.

3adanue 4. Bam nanbl 4yeThipe MPOOUPKU ¢ HEU3BECTHBIMH pacTBOopamH. [Iponenas peakiuto
¢ peaktuBoM Jltoroms, moydniy ciaeayromme okpacku: 1) cunss; 2) Oypas; 3) xentasi; 4) dhuone-
TOBasl.

4.1. B kakoit mpoOupKe MpOU301IEIT TOTHBIN THIPOIN3 KpaxMana?

A. B niepBoii mpoGupke. B. B tpetbeit mpobupke.

b. Bo BTOpOIi mpobupke. I'. B ueTBepToii mpodupke.

4.2. Kakoe BemiecTBO 00pa30Bajoch MpH KPaTKOBPEMEHHOM THJIPOJIN3€e Kpaxmana?
A.T'moxo3a. b. [lekctpunbl.  B. Caxapo3a.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemdamul.

Bonpocsl 1151 00cy:KI1eHUs

1. OcobenHocTy PepMEHTOB KaK OEITKOBBIX KaTaIU3aTOPOB.

2. CoBpemenHas kinaccudukainus (GpepMeHTOB M HOMEHKJIaTypa (epMEHTOB (CUCTeMaTHhye-
ckoe u pabouee HazBanus). Llndp Gpepmentor. OOmas xapakTeprcTUKa KIACCOB.

3. Crpoenue pepmentoB. KodepmenTsl, ux kiaaccupukalus 1 poib B KaTanuse. biok-cxemsl
crpykrypsl HAJTY, HAJI®", ®AJ] u ®PMH.

4. Kunetrka (pepMEHTATUBHBIX PEAKIMNA. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEaKIMN
OT KOHIIeHTpanuu cyocrpara, pH, TemnepaTypsl (MOJTEKYISIpHBIA MEXaHU3M, IpaduuecKasi 3aBUCH-
MocTh). Koncranra Muxasnuca (Km), ucnonb3oBanue Km 11 nporHo3upoBaHusi mpoTeKaHust o1o-
XUMHYECKUX PEAKIIUH.

5. CrnenuduuHocTs eiicTBus pepMeHTOB. Buab! crienupuuHocTy.

6. EnuHUIBI aKTHBHOCTH (DEPMEHTOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcnosHasn
1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 4649,
53-54, 56-66.
2. Buonoeuueckas xumus / A. J1. Taranosuy, [u ap.]. Munck : Beir. mk., 2013. C. 38-56, 62—68.
3. Koucnexm nexuui.
Hononnumenvnasn
1. Jlenunoacep, A. OcoBbl Onoxumuu / A. Jleannmkep. Mocksa : Mup, 1985. C. 226-241.
2. buoxumus genoseka / P. Mappwu [u ap.]. Mockga : Mup, 1993.

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. ObpaTute BHUMaHUE HA TO, YTO KaTaJIM3aTOPHI:

a) YBEITMYMBAIOT CKOPOCTh XUMUYECKOH PEaKIIM;

0) B IIpoliecce peaklui HE PacXOAyIOTCS;

B) B paBHOM CTEIEHH KaTATM3UPYIOT KaK MPSIMYI0, TaK U 0O0OpaTHYIO pEeaKIny.

1.1. 3aniomuuTe, uTO OENIKOBask MpUpoAa (pepMEHTOB 00YCIIOBINBACT CIEHU(UIHOCTD UX Jeii-
CTBHUSL.
1.2. [TonGepute COOTBETCTBYIOIIUE MAPHI BOIIPOC — OTBET:

1. YBennuuBarOT SHEPTUIO AKTUBALIAH. A. HeOunonornueckne KaTtaiau3aTophl.
2. B nporuecce peakiiuu He pacXOoIyIOTCHI. b. ®epmeHTsI.

3. HecrietnuynsbL. B. OGe rpynibl KaTaau3aTopos.

4. Narubupyrorcs aHaJoraMmu cyocTpara. I'. Hu onuH U3 Kataiau3aTopos.
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1.3. 3anumute, B oOIeM BUIE, PEAKIUI0 C ydacTHeM (epMeHTa, UCIOIb3YS CHUMBOJIBL:
S-cybctpat, E-pepment, ES-nnpomexxyTounbiii KoMIuieke, P-mpoaykr.

1.4. HazoBute OCHOBHEIE (DAKTOPHI, BIUSIOIINE HA aKTUBHOCTH (JEPMEHTOB.

Pewume 3a0auy. OnTumManbHbie YCIOBHS I IEUCTBUS TIIyTaMaTaeruaporenassl: t — 37 °C,
pH — 7,5. [Ipu u3mMeHneHnnu teMmnepaTypsl HHKyOarmoHHOH poOsl 10 75 °C u pH uHKYO6anmoHHOM
cpenst 10 4,5 ckopocTh pepMeHTAaTUBHOM peakiuu cHu3miIach Ha 50 %. OO0bsiICHUTE IPUYUHY CHHU-
KEHUSI CKOPOCTH PEaAKIIHH.

3aoanue 2. 3anomuaute, YTOOBI Ha3BaTh (HEPMEHTHI IO HAMMCAHHBIM PEAKIIAM, TPEOYeTCs:
— CPaBHUTbH CTPYKTYPY CYOCTPATOB U MPOILYKTOB;

— OIpPEIENIUTh TUII IIPEBPALICHUS.

2.1. YKaxuTe KJacc U Ha3BaHUE (PEPMEHTOB, KaTATM3UPYIOIIUX CIICAYIOIINE PEAKIIH:

211 CcoOH COOH

I I
C=0+CO2+ ATD + H, O —> C=0 +A/ld +du
I |

CHs CH»
IIupysar |
COOH Okcamnoarerat
2.1.2.
COOH COOH
CH CH:>
CH +H,0 <—> CHOH
COOH COOH
dymapar Manar

3adanue 3. N3obpasute cxemaruyecku CTpykrypy kodepmentos: HAJY, HAJI®', DAL,
OMH.

3aoanue 4. Paccunraiite yenbHYI0 aKTUBHOCTh alleTUIIXOJIMHACTEPA3hbl, €Clid 5 Mr epMeHTa
3a 30 ¢ pacuiersitor 200 MKMOJIb allETUIIXOJIUHA.

3aoanue 5. HopmaibHbIe KIETKH CIOCOOHBI MPEBpAIaTh acliapariHOBYIO KHUCIIOTY B acmapa-
ruH. HekoTopele neiiko3Hble KIETKHM JHIIEHBI 3TOH crnocoOHocTH. JloOaBieHue acmapardHasbl
(bepmenTa, pacHIEIUISIONIErO aclaparud) B KPOBb OOJIBHBIX JIGMKO30M MOKET MPUBECTH K THOEIH
paxoBbIX KJeToK. Kakoii Bua cnenuuyHOCTH MPOSBISIET 3TOT (hepMEeHT?

A. OtHocutenbHyto. b. A6comotnyto. B. CrepeocnenupuyHocTs.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepvnie, conocmaesue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. B naboparopuu BeLACTUIN (PEPMEHT JIU30IUM U OMPEIEITUIN €r0 AKTUBHOCTD MIPH
pa3nu4uHbIX 3HaYeHUsx pH cpensl. YcraHOBWIM, 4TO ()ePMEHTATUBHAS AKTUBHOCTD JIM30IIMMA MaK-
cuMaibHa 1pu pH 5,2 1 yMeHbIIaeTcs Kak Py CHUKEHUH, TaK U IIPU NOBBIILIEHUH 3TOrO 3HAYEHUS
pH. KakoBa ocHOBHas mpuynHa JaHHOTO SIBICHUSA?

A. V3Menenue koHpopMaIu MOJIEKyYbl (hepMeHTa.

b. YTpara koMIuieMeHTapHOCTH aKTHBHOTO LIEHTPA U CyOCTpaTa.

B. U3menenne nonuszanuu GyHKIMOHAIBHBIX TPyl pepMeHTa.

I'. T'upponu3 menTUAHBIX CBsA3el hepmeHTa.

. YMmenbIieHue cBOOOHOM SHEPTHH PEaAKITHH.

3aoanue 2. DKCNIEpUMEHTANBHO JOKA3alld, YTO aKTHBHBIA IEHTP (hepMeHTa JU30IHMa CO-
JEPKUT aMUHOKHUCIIOTHBIE OCTAaTKW TJIyTaMUHOBOW M aclaparvHOBOM KHCIOT, HEOOXOAMMBIX IS
karanusa. Kakue rpynmsl B coctaBe cyocTpara (yHKIIMOHABHO BaXKHBI Ui (hepMeHTa?

A. AMUHOTpYNIIBI. I'. AnkunibHbIC paiiKaibl.

b. KapOokcHiibHBIC TPYTITIBL. . T'uaApOKCUIIbHBIE TPYIIIIbL.

B. Tuorpynmnsl.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumaiibHble YCIOBUS JJIs ACHCTBUA JaKTaTIe-
ruaporenassl (JIJII'), katanusupyroriei npeBpaiieHue:

COOH COOH

| |

C=0 + HAJH-H* «— CHOH +HAT
| |

CHs CHs

[TupyBat Jlakrar

3.1. OOBscHUTE NPUYMHBI YMEHBUICHUs] aKTUBHOCTH (hepMeHTa:
a) MpH MOBbIIIEHNH TemnepaTypsl 10 60 °C;
0) npu xpanenun pepmenta B OydepHom pactrope ¢ pH 5,0;

3.2. PaccuuTaiite yaenbHyIO aKTUBHOCTH (pepmeHTa, ecnu 3a 5 ¢ 10 mr JIZII' BhI3bIBaeT mpe-
BpaieHre 80 MKMOJIb MUPYBaTa; 3alULIINTE PA3MEPHOCTh 3TON BEJIUMYUHBI.

3.3. ITo u3MeHeHHIO KOHICHTPAIMHU KAKHUX BCHICCTB MOKHO OIIPCACINTD aKTUBHOCTDH .HZ[F?

OTBeThI K pelIeHnI0 3aJaHN I

/Jlna camonpoeepku ucxo0no20 ypoeHsa 3HAHUIL:

1—T;210-A;2-T,];3-A,5,B, JI;4—-A, b, B, );

3.1 —®AJ[;3.2 —HA/L';41—B;42—B.

Jlna camocmoamenvhou pabomut.

12(1-T;2-B;3-A;4-D).

1.4. Ilpu nosimieHnu Temneparypsl 10 75 °C ckopocTh (hepMEeHTATUBHOMN peakIui CHUXKAeT-
csl, TaK KaK BCJIE/ICTBUE JICHATYpalluU KOJIMYECTBO aKTUBHBIX MOJIEKY] (pepMEHTa YMEHBIIAeTCS.

Ot pH 3aBucsr:

— MOHM3AIMSI AMUHOKHCIOTHBIX OCTaTKOB, BKJIIOUEHHBIX B KaTallu3;

— MOHU3aIMs cyOcTpaTa;

— KoH(popManus (epMeHTa U ero aKTUBHOTO LIEHTpA.

2.1.1. Jluraza, nupyBaTKkapOOKcHIa3a.

2.1.2. JInaza, pymaparruaparasa.

4. MexxayHaponubsle enuHUNbL: 1,33 Mkkatan/mr QepmeHTa; CTaHAApTHbIE €AWHUIBL
80 MKMOJIB/MHH/MT )epMEHTA.

5—Bb.
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JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. U3yyeHue BJIMSIHUA PA3JUYHBIX (PAKTOPOB HA CKOPOCTH (epMEHTATHBHBIX
peakuuii.

1.1. Onpeodenenue akmusnocmu amunasvl CilOHbL U €€ MEPMOIAOUTLHOCHIU.

OnHUM M3 XapaKTepHBIX CBOWCTB (PEPMEHTOB SIBISETCS TEPMOIAOMIBHOCTD, T. €. YyBCTBU-
TEJBHOCTh (pepMEeHTa K TeMIlepaType, NpH KOTOpOil mporekaeT (epMeHTaTHBHas peakuus. [lis
OonpIIMHCTBA (DEPMEHTOB TeMIIepaTypHbIi onTuMyM HaOmogaercs npu 38—40 °C. depmeHTHI TpU
HarpeBaHuu cBblile 70 °C, Kkak IpaBUjIoO, yTpaulBatOT CBOWCTBA OMOJIOIMUECKUX KaTaJln3aTOPOB.

I'uaponns kpaxmaia moj JeHCTBHEM O-aMHJIa3bl CIIOHBI MIPOUCXOIUT 0 CTAaIHH 00pa3oBa-
HUS JAeKCTpHHOB. HepacuieruieHHbI Kpaxmasl ¢ HOJOM JaeT CHHEe OKpalluBaHUE. JeKCTpUHBI,
B 3aBHCHMOCTH OT pa3Mepa, IA0T C HOA0M pa3IM4HOE OKpAIIUBaHHE: aMUJIOICKCTPUHBI — (HoJIe-
TOBOE, 3PUTPOJEKCTPUHBI — KPaCHO-0ypoe, MajibTo3a — keyiToe. KoHedHbIe TPOyKThl FTHAPOIN3a
Kpaxmaljia — MaJbT03a ¥ TJII0K03a — HMEIOT CBOOOIHBIE aJbJACTHUAHBIE TPYIIBI K MOTYT OBITH 00-
HapykeHbl peakuueil Tpommepa.

O geiicTBuM (epMeHTa CYAST 10 YMEHBIICHUIO KOJMYECTBA CyOCTpaTa MIIH TOSBJICHHUIO TPO-
IYKTOB PEaKI1H.

X00 pabomui. B uncTyto npoOUpPKy OTIMBAIOT HEOOJBIIOE KOJIMYECTBO HEPA3BEACHHOM CIIO-
HBI (2—3 MJI) ¥ KUIATAT €€ B TeYeHUE 5 MUH, IIOCJIE Yero oxJyaxaarT. B 3 npoOupku HaIUBaroT 10
10 xanens 1 % pactBopa kpaxmana. B 1-10 nmpobupky nobdasmisitor 10 kamnenb HEKUTISTYEHON CITIOHBI,
pazBenenHoit B 10 pa3, Bo 2-10 — 10 kamnenab OpOKUIISTYEHHOM CIt0HBI, B 3-10 — 10 Karmenb BOJbl B
KauecTBe KOHTpoJis. Bee mpobupku nomemaror B TepmocraT npu temneparype 38 °C Ha 10 muH.
ITocne 3TOrO € CoepKUMBIM MPOOUPOK NPOBOJAT KaUE€CTBEHHBIE PEAKLIUU Ha KpaXMall U IPOAYKThI
€ro paclierieHus.

Peakyusa na kpaxman. K 5 Karism ucciieyeMoro pacTBopa NpuiauBaioT 1 Karuio pacTBopa
Hona B oauae kanus (peaktus Jlroross). B mpucyTcTBun kpaxmaia rnosiBiisieTcsi CHHEE OKpallliBaHUE.

Peakuua na znwko3sy (peakyus Tpommepa). K 5 xannsam nccnenyeMon )KUIKOCTH IPUIUBa-
1ot 5 karenb 10 % pactBopa NaOH u 3 karumm 1 % pactBopa cynbdara mean. OCTOpOKHO KHUIISTSAT
1 MMH 10 NOSIBIIEHHS KPACHOTO OKpAIIMBAHNS, KOTOPOE YKa3bIBa€T HAa HAJTMYME TIIFOKO3BI.

Pe3ynbTatrhl onbiTa 3aMUIINTE B BUJIE€ TAOJUIBL:

Ne npodupkn Peakuus ¢ peakrusom Jlorosas Peakuus Tpommepa

1 (HexuIITYeHAs CITIOHA)

2 (IpOKHUTISTYCHHAS CITFOHA)

3 (H0)

BriBOa:

1.2. Bauanue pH cpeodvt Ha akmugnocmo pepmennos.

Jliis pa3HBIX (epMEHTOB CylLIecTBYeT cBOM ontumyM pH, mpu koTtopom ¢depMeHT Hambosee
akTuBeH. Hanpumep, ans nencuna ontumym pH — 1,5-2.5, ans aprunassr — 9,5. Onpeznenure orn-
TUMYM pH 1551 amuIIasbl CIIOHBI IO CIEIYIOIIeH METOIUKE.

Xo00 pabomw. Cmiony mnpenBapuTenbHO pa3BogiaT Bojgoi B 10 pas. bepyr 3 mpobupku
U B KaXIyl HaJIMBAIOT 1o 2 mi OydepHoro pactBopa ¢ paznuuHbM 3HaueHueM pH: 6,0; 6,8; 8,0.
3arem npunusatotT 1o 1 mu 1 % pactBopa kpaxmana u o 1 M pa3BeneHHOU ciroHbl. [lepememn-
BalOT COJEPKUMOE MPOOUPOK U momemaroT B TepmoctaT rnpu 38 °C Ha 10 MuH 3areM BO Bce Mpo-
Oupku 100aBiAOT Mo 1 Kamie pacTBopa 1oja, nepeMeInBaT, HaOI01al0T OKPacky U OTMEYaloT
pH, pu koTOpOM ammIIa3a nelcTByeT Hanboyiee aKTUBHO.
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Pe3y.]IBTaTI:I OIIbITA 3aIIMIINTC B BUJC Ta6J'II/ILU>IZ

pH cpenbi 6,0 6,8 8,0
Peakuus ¢ peaktuBom Jlroross

BriBOa:

1.3. Bauanue akmueamopog u uncudumopos Ha AKMUEHOCHb AMUTIA3bL CTIOHDbL.

Xo00 pabompr. B Tpu npoOUpKu HAIMBAIOT 1O 1 MJI CITtOHBI, pa3BeneHHol B 10 pas. B nmepByto
npoOUpKy T00ABISIOT 2 Karuid BOJIbl, BO Bropylo — 2 kamm 1 % pacrtBopa NaCl, B tperbro —
2 xaru 1 % pactBopa CuSOs. I[Tocne 3Toro Bo Bce mpobupku no0apisitor mo 5 kanenb 1 % pac-
TBOpa KpaxMaJyia i OCTaBJISIOT UX IPU KOMHATHOHM TeMIieparype Ha 2 MUH. 3aTeM BO Bce MPOOHPKU
no0asistoT 1o 1 karuie pactBopa JIrorosns, mepeMemuBaroT, HAOIOAAIOT OKPACKY U ONPEIEIISIOT, B
KaKoW MpoOupKe IeHCTBYET aKTUBATOP WUJIM UHTHOUTOP.

Pesynbrar:

Homep npooupkn 1 (H20) 2 (NaCl) 3 (CuSQ,)
Peakuus ¢ peaktuBoM
JIrorons

BriBOa:

Padora 2. CnenuuguvHocTs (pepMeHTOB

B oTnmune oT HEOpraHMYEeCKUX KaTajln3aTopoB, (hepMEHTh! 001a1al0T crienGUIHOCTHIO (a0-
COJIFOTHOM, OTHOCUTENIbHOM, cTepeocneu(puIHOCThI0). DTO CBOMCTBO OMPEAENseTCs YHUKAIbHBIM
CTPOEHHEM aKTHBHOIO IIEHTpa Kaxjaoro (epmenrta. Ompenenure THUN CHEUU(UYHOCTH aMHUIIA3BI
CJIIOHBI IO CJEYIOIIEH METOIHKE.

X00 pabomuwi. ]I uccriefoBaHus CHeUU(UYHOCTH aMUIa3bl OepyT CIIOHY, pa3BEJCHHYIO
B 10 pa3, u HanmBaroT 1o 1 M1 B 2 mpoOUpKH.

B 1-t0 npobupky nob6asnstor 1 mit 1 % pactBopa kpaxmana, Bo 2-10 — 1 mu 1 % pactBopa
caxapo3sbl. O0e pobupku nomemaT Ha 10 MuHyT B TepMocTatT npu 38 °C, mocie 4ero npoBOIST
peakuuio denuHra A1 0OHApYKEHUS TIIIOKO3bI.

Peakyua @enunza: x 15 KamisM UCCIIEyeMOT0 pacTBOpa MpUOAaBUTh paBHBIM 00BEM peak-
tuBa DenuHra M J0BeCTU J0 KureHus. [Ipu MonoxuTenbHONW peakiMy Ha TIIH0K03Yy HablrogaeTcs
KpacHO€ OKpallliBaHue, KOTOPOE J1aeT 3aKHCh ME/H.

Pesynbrar:

Ne npoOoupkn DepMeHT CyoOcTpar Peakuus ®enunra
1

2

BriBoa:

IHoanuce npenojgaBares:
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3AHSTHE 5
PEI'YJIAOUA JEUCTBUA PEPMEHTOB.
KOJUMYECTBEHHOE OIIPEJAEJIEHUE AKTUBHOCTH ®EPMEHTOB

AKTYaJIbHOCTh TeMbl. 3HaHWE MEXaHHU3MOB, MTOCPEACTBOM KOTOPBIX KIIETKU U IENBIE Opra-
HU3MBI KOOPJIUHUPYIOT H PETYJIUPYIOT BECh HAOOP METa0OJIMYECKHUX IMPOILECCOB, BAXKHBI MPU HC-
CIICJIOBAHMSIX B Pa3HBIX 00JIACTSAX OMOMEIMIIMHCKHUX HayK. 13 Bcex (hakTOpoB, OT KOTOPHIX 3aBUCUT
olpejieliecHue aKTUBHOCTH ()epMEHTa — KOHIleHTpanus (epMeHTa U cyOcTpara, Temmeparypa, pH
Y TIPUCYTCTBHE PETYIATOPOB, HAMOOIBIINN KIMHHYECKUN UHTEPEC MPEACTABIISIOT 1BA TIOCIESTHUX.

AKTHBAaTOpPbl ¥ MHTHOUTOPHI BIIMSIOT HAa aKTUBHOCTH (hEPMEHTa, CIIOCOOCTBYsI (hOpMHUPOBA-
HUIO WIH OJIOKUPOBAHUIO €r0 aKTUBHOTO IEeHTpa. OHU MOTYT B3aUMOJICHCTBOBAThH C AJUIOCTEPUYC-
CKHM IICHTPOM H, TEM CaMbIM, MEHATh (PEPMEHTATUBHYIO aKTHMBHOCTh. Hepeiko MHrHOMTOpBI —
MPOJIYKTHl MPOMEKYTOUHBIX WU KOHEUYHBIX PEAKIUN KaKoro-1u0o OMOXMMHUYECKOro Tpolecca.
HekoTopele MpHpOJHbIC MM CHHTETUYCCKHE BEIIECTBA OKA3bIBAIOT W30MpPaTEIhbHOEC WHTHOHPYIO-
mee JelicTBre Ha (PepMEHTHI M MCTIOJIB3YIOTCS B Ka4eCTBE JICKAPCTBCHHBIX BEIIeCTB. B Oobimx
7103aX MOI00HBIC BEIIECTBA MOTYT OKa3aThCs SIAMH.

BoNBIIMHCTBO JIGKAPCTBEHHBIX IMPEMApaTOB OKAa3bIBACT CBOC JCWCTBHE, BIUSSA HA COOTBET-
CTByIOIIME (PEPMEHTATUBHBIC peakluu. MHOTHE TaKue IMpernaparbl CXOAHBI ¢ MPUPOIHBIMH CYyO-
CTpaTaMd M IOTOMY MOTYT JCHCTBOBAaTh KaK KOHKYpPEHTHBIC WHTHOUTOPHI (pepmMeHTOB. UTOOBI
MOHATh MHOTHE TPOIIECChI, KOTOPBIC CYIIECTBEHHBI JIIsl (PAPMAKOIOTHH U TOKCHKOJIOTHH, HEOOXO-
MO UMETh YeTKOE TPEICTABIICHUE O MEXaHU3MaX UHTHOUPOBaHUS (DEPMEHTOB.

Leanb 3aHATHS. HAy4YUTCS WCIOJIB30BATh 3HAHHS O MEXAHM3MAax PETYJISAIUU aKTHBHOCTU
(EepMEHTOB B TIOCIEAYIONIEM H3yYCHUH KIMHUYSCKUX NUCHUIUIAH I YCBOCHUS MPHUHIIUAIIOB JHa-
THOCTUKH 3a00JICBaHUI U KOHTPOJIS 32 3(P(EKTUBHOCTBIO JICUCHHUS, a TAKKE JIJIs IOHUMaHUS MeXa-
HU3MOB JICHCTBHS JIEKAPCTBCHHBIX MPETIAPATOB, PETYJIMPYIOMUX AKTHBHOCTH (DEPMEHTOB.

TpeGoBanusi K HCXOAHOMY YPOBHIO 3HaHMIii. /IS NOJHOTO YCBOGHUS TEMBbI HEOOXOIUMO
MTOBTOPUTH H3:

*  obwel xumuu.

— OCHOBHBIC TIOJIOKEHUS TCOPHH KaTalln3a;

" OUOOPeAHUYECKOU XUMULL:

— TPUMEPHI PA3INYHBIX THITOB XUMHYECKUX PEAKIIN;

— KOH(OpMAIIMOHHBIE MTPEBPALICHIS OETKOB.

3ATAHUS 1JISI CAMOITPOBEPKH UCXO/JHOT'O YPOBHS 3HAHUM

3aoanue 1. V3BeCcTHO, YTO CKOPOCTh B3aUMOJEHCTBUS BeulecTB A u B yBenuumnache B Tpu
pasa nocnie no6asieHusi BemectBa K. B kauecTBe KOHEUHBIX MPOIYKTOB OOHApPYKMBAETCS BeEIIle-
ctBo ABK. fBnsierca nu BemectBo K karanuzatopom?

3aoanue 2. Ilpy nHTEHCUBHOW MBIIIEYHON paboTe B CKEIETHONH MyCKyJaType HaKaIIMBaeTCs
MOJIOYHasI KMCJI0Ta, 00pa3yroniascs B peakluu:

HAJIHH" + CHz — C — COOH <> CHz — CH — COOH + HA /"

O OH

K kakoMy Ty OTHOCHUTCS IPUBEACHHAS peaKkus?
A. OKHCIIUTEIbHO-BOCCTAHOBUTENIbHAS PEAKIIUS.
b. Peakuus rugponusa.

B. Peaknus cunresa.

I'. Peakuus smekrposunsa.
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3aoanue 3. BemectBa A n B B3aumonelictBytot no cxeme A + B <> AB. [Ipu 3ananHol KOH-
ueHTparuu A u B yepe3 30 MUHYT yCTaHABIMBAETCS MOJABUKHOE PABHOBECHE, T. €. CKOPOCTH MpS-
MOIi ¥ 00paTHOM peakuy ypaBHUBAIOTCS. Kakyto U3 MpUBEICHHBIX XapaKTEPUCTHK PEAKLIUU H3Me-
HUT BHECEHHE KaTanu3aropa?

A. CKOpOCTb TOJBKO NPSAMOI peakLuu.

b. Koncranty paBHOBecus.

B. CkopocTb TOIBKO 00paTHOM peakiuu.

I'. BpeMmst HacTymuIeHHS paBHOBECHS.

J1. KOHLIEHTpauuo NpoIyKTOB PEAKLIMH.

Hpa6uﬂbHOCWIb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

Bonpocs! puis1 06cyxneHust:

1. MexaHu3M GepMEHTATUBHOIO KaTanu3a. Teopus NpoMeXyTOUYHbIX (pepMEeHT-CyOCTpaTHBIX
KOMILJIEKCOB, TUIIbI CBSI3€H.

2. IlpeacraBienue o0 akTUBHOM IIEHTpe (epMeHTa, ero opranuzauus. Teopuu, oOBICHSIO-
e paboty akTuBHOTO HeHTpa (3. Gumep, /1. Konuren).

3. OcobeHHOCTH CTPOEHUS AIOCTEPUUYECKUX (PEPMEHTOB, AJUIOCTEPUUYECKHUI LIEHTP.

4. MexaHU3MBbl PETYJSIHH CKOPOCTH (PEePMEHTATUBHBIX IPOIECCOB: PETYJISALHUs KOJTHYECTBA
(bepMeHTOB (CHHTE3, pacraj), aKTUBHOCTH (PEPMEHTOB, U3MEHEHUE KOJIMYECTBa CyOCTpaTa, HalM-
qyre n30()epMEeHTOB, 0ObeIMHEHNE (PEPMEHTOB B MONIH()EPMEHTHBIE KOMIUIEKCHI, KOMIApTMEHTAIIH-
3a1s MPOLIECCOB.

5. KuroueBbie (hepMeHTHI, XapaKTEPUCTHKA.

6. Perynsanus akTUBHOCTH ()€pMEHTOB: KOBAJEHTHAs MOAU(DUKALUS, aKTUBATOPBl U UHIUOM-
TopHI (IpuMepbl). Buasl narnbupoBanus (HeoOpaTumoe u 00paTuMoe, H30CTEPUIECKOE U AIJIOCTe-
PHUECKOE), XapaKTEPUCTHKA, IPUMEPBHI.

7. N3odepmentsl. [Ipumepsl, Ononoruueckas posb.

8. MenunuHcKHe acreKThl SH3UMOJIOTHH.

JIMTEPATYPA JUISA ITIOATOTOBKHA

Ocnosnasn
1. Buonoeuueckasn xumusi / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 58-60,
68-86.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Munck : B mik., 2013. C. 55-62, 68-75.
3. KoHcnekT Jekmuii.
JHononnumenvnasn
1. Jlenunoowcep, A. OcHoBel Ouoxumun / A. Jleannpkep. Mocksa : Mup, 1985. C. 226-241.
2. buoxumus yenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.

SATAHUS NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. llonyunte npeacraBieHne 0 MexaHu3Max (hepMeHTaTuBHOTO Karanu3a. ObpaTute
BHHMaHHUE Ha TO, YTO:

a) B aKTHBHBIN IIEHTP BXOJAT PAJAUKAIIGl aMUHOKHCIIOT PA3JIMYHBIX YYACTKOB MOJHUIETITHTHO-
T'O OCTOBA;

0) aKTUBHBIH IIEHTP COCTABIISIET OTHOCUTEIILHO HEOOIBITYIO0 YaCTh 00beMa (hepMeHTa;

B) aKTHBHBIN IIEHTP pacrnoJiaraeTcsi B yriayonenun pepMenTa.

1.1. YckopeHue peakuuu B IPUCYTCTBUH (epMEHTa MPOUCXOIUT 3a CUET 00pa30BaHUs MPO-
MEXYTOUHOTO (pepMEHT-CYyOCTpaTHOro KoMmIuiekca. Kakue cBSI3M CTaOMIM3UPYIOT 3TOT KOMITJIEKC?

A. Nonnsle. I'. N-rnuko3usble.

b. Bomopoansie. . CnoxxHoddupHBIE.

B. Ilentunssie.
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1.2. Meronom MK-crieKTpoCKONMH M3y4aal MPUPOIY CBA3EH MEXAY CyOCTpaTOM M CBS3bIBa-
IOLIMM Y4aCTKOM aKTHUBHOI'O LieHTpa (hepmeHTa. B uem 3akirodaercs BzaumojeiicTeue pepmMeHTa u
cyoctpara o JI. Kornutenay?

A. N3MeHseTcs ToJIbKO KOH(OpMAaIsl aKTUBHOTO LIEHTpa (epMeHTa.

b. B Monekyne ¢epmeHTa M3MEHseTCs KOH(OpPMANHS aUIOCTEPUISCKOTO IEHTpa TOJ JCH-
CTBHMEM cyOcTpara.

B. Ilpu oOpa3oBanuu pepMeHT-CyOCTpaTHOTO KOMILUIEKCa B (pepMEeHTE U cyOcTpare OJUHAKO-
BO U3MEHSETCS HANPSHKCHUE XUMUYECKUX CBA3CH.

I'. AKTUBHBIN IICHTP MOJXOINT K CYOCTpaTy, Kak KIIF0U K 3aMKY.

3adanue 2. YcBoiite, 4TO JAeiCTBHE (EPMEHTOB MOKHO TOJIHOCTBIO WJIM YaCTHUYHO IOJABHUTh
(uHrHOMpPOBaTH) ONpPEACICHHBIMA XUMHUECKUMHE BellecTBaMu (MHruburopamu). [laiite xapakrepu-
CTUKY OCHOBHBIM THUITaM HHTHOUTOPOB.

2.1. Ilpu uccnenoBaHUM BIUSHUS CAUIIUIATOB HA aKTUBHOCTH (DEPMEHTA TIyTaMaTACTUIPO-
reHa3bl yCTAHOBJIGHO, YTO C YBEJIMYEHHWEM KOHIIEHTpauuu cybctparta (riyramara) ot 1,5 10
8 MMOJb CTeneHb MHTHOMPOBAHMSI HE HM3MCHSICTCS. Y IaIWB WHTHOWTOP, aKTHBHOCTh (epMEHTa
MOKHO BOCCTaHOBHTb. OIpeneanTe TUIl UHTUOUPOBAHUS:

A. HeobOparumoe.

b. O6paTtumMoe KOHKYpEHTHOE.

B. OGpaTtumoe HEKOHKYPEHTHOE.

I'. UurubupoBanue 1o NPUHIUITY «OOpaTHOM CBA3M.

2.2. st nmedeHusT HEKOTOPBIX HMH(EKIIMOHHBIX 3a00JIeBaHUM, BBI3BIBACMBIX OaKTECPHUSIMHU,
MPUMEHSIIOTCS CylIb(haHWIAMUIHBIE Mpenaparbl, OJOKHPYIOMIUE CHUHTE3 (POIUEBOM KHUCIOTHI —
dakTopa pocra 6akTepuii. BeiOeprure MeXaHU3M JIEHCTBUS CYIb()aHUITAMHTHBIX TIPEMapaToB:

A. SIBnsitorces hepMeHTaMU.

b. Y4acTByIOT B OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

B. SBnsroTcs amiocTepuyecKuMu HHTHOUTOpaMH.

I'. KoakypupyroT ¢ m-aMruHOOEH30MHON KUCJIOTOM 32 MECTO CBSI3BIBAHHS C aKTHBHBIM IIEHT-
poMm epmeHTa, CHHTE3UPYIOLIETO (HOTHUEBYIO KUCTIOTY.

J1. Uernbupyrot BcacbiBaHUE (POJIUEBOM KUCIOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIIOCOOBI PETYISIIMU KaTATUTUUECKOW aKTUBHOCTH (hepMeH-
TOB U MOHATUE «MHOKECTBEHHBIE (DOPMBI (PEPMEHTOBY.

3.1. B KIMHMKY AOCTaBWJIM TMalldeHTa C MPUCTYNOM OpOHXMAIBbHOW acTMbl. Y OOJBHOTO
BCJIE/ICTBUE JbIXaTesnbHOro anuaos3a (pH kpoBu 7,2) cHM)KeHa aKTUBHOCTH ()EPMEHTOB IJIa3MBI.
VYKa)kuTe OCHOBHYIO IPUUMHY MHAKTUBALUHU (PEPMEHTOB IJIa3Mbl KPOBU:

A. VI3MeHeHue cTeneHn HOHU3aluu MOJIEKYN (PepMEHTOB.

b. Heobpatumas neHaTypanusi.

B. Pa3psIB nenTuaHbIX CBA3EH.

I'. I3MeHeHne KOHLIEHTpalu (pepMeHTOB.

J1. Penpeccust cunTe3a (hepMeHTOB.

3.2. [Ipu ob6cnenoBaHuu OOTBLHOTO YCTAHOBJICHO IMOBBIIIEHUE B KPOBHU aKTHBHOCTU H30(ep-
MEHTOB KpeatuHkuHassl MM 1 MB. Ykaxute ux oOiiye cBOHCTBA:

A. TepMonaOUILHOCTD.

b. UyBCTBUTEIBHOCTD K Pa3IMIHBIM HHTHOUTOPAM.

B. Dnekxrpodopernyeckast moIBUKHOCTb.

I'. MonekynsipHast Mmacca.

J. Karanus o1HOH U TOM e peaklMH.
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3.3. K kakomy Kj1accy OTHOCHTCS ATOT pepMeHT (cM. 3.2)?

A. OKcHIOpEayKTa3hbl. I'. 'mpponassl.
b. Tpancdepassi. . N30mepa3ssl.
B. JInazsl. E. JIurassl.

Hpa6ujleOC'mb peweHm? npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. bonwnoii C. nocie npueMa BHYTpb 20 MJT METaHOJIa B TSHKEJIOM COCTOSIHUM JIOCTaB-
JIeH B KJIMHUKY, TJie €My BBEJIM BHYTPUBEHHO 3THJIOBBIN CIIUPT B KOJIMYECTBE, KOTOPOE y 370POBOTO
YeJIOBEeKa BBI3BIBACT WHTOKCUKAIMIO. OOBSICHUTE, TIOYEMY TaKOe JICYCHHE OKaszbiBaeTcs d(PpQeKTuB-
HBIM, YUUTBIBAs, YTO BBICOKAsk TOKCMYHOCTh METaHOJa 00YCIIOBJIEHA JeCTBUEM MTPOAYKTA €ro MeTa-
Oomm3mMa — opmalbaeruia, 00pa3yromerocs B eYeH! MO JCHCTBUEM aTTKOTOJIbACTHIPOT €HA3HI:

A. DTaHON — KOHKYPHUPYIOUINI cyOCcTpaT JUIsl allKOTr0J1bAeTHAPOTreHA3HI.

b. DTanon BeI3BIBAET JeHATYypalnio pepMeHTa.

B. Benencreue namenenus pH cpensl.

I'. IIpoucxouT YaCTUYHBIN TPOTEOIU3 MOJIEKYJIbI (PepMEHTA.

J1. DtaHon cBa3bIBaeT (hopMabAeTU.

3aoanue 2. Ilpu neyeHnn omyxoJieii MOYETIOIOBON CUCTEMBI B KIIMHUKE IPUMEHSIETCS TIpera-
paT MeToTpekcar, 0OpaTUMbI KOHKYPEHTHBIM MHTHOUTOP TUTHAPO(DOIAaTpeIyKTashbl, KaTalu3upy-
IOIIeH CUHTE3 TeTparuApodonneBoil KucaoTsel. Ha B3anMoielicTBUM ¢ KAKMM KOMIIOHEHTOM OCHO-
BAaH MEXaHU3M JCHCTBUS ATOr0 npenapara’?

A. AnloepmeHTOM.

b. AkTuBHBIM IIEeHTpOM (pepMeHTa.

B. Annocrepuyeckum eHTpoM (epMeHTa.

I'. IIpocTeT4eCKOM IPYyIIION.

J. CyberpaTom.

3aoanue 3. Kpome H' u yriiekucioro rasa, CBs3bIBaHHE KUCIOPOIa TEMOTIIOONHOM PETYIIH-
pyercst 2,3-6ucdocdoriuiepaTom, KOTOPBI MPUCOEIUHSIETCS K OEIKy B Y4YacTKax, MPOCTpaH-
CTBEHHO yJaJIeHHbIX OT rema. Kak Ha3bIBaeTCs TakoW BUJ pEryssiuu?

A. Perynsauus no npuHuuny oOpaTHON CBSA3H.

b. YacTuuHblil npoTeoan3 MosieKyibl (hepmeHTa.

B. [IpucoennHenue win OTHICTUICHHE OeIKa-pETysTOopa.

I'. IlpucoeauHenne UK OTLIEIIEHHE HU3KOMOJIEKYIIpHOTO 3 dexTopa (MOAYIITOpa).

. ®ochopunrpoBaHre MOJICKYIIHI.

3aoanue 4. B xnerkax E. coli cuHTe3 MUpUMUANHOBBIX HYKJICOTHIOB OCYILIECTBIISETCS MO
cxeme merabonuueckoro mytu: CO2 + NH3 + 2AT® — P1 — P2 — YT® — TO®. Ilpu yBenuue-
HUM B KiIeTKe KoHUeHTpauu L[Td cuHTe3 nupMMUIMHOBBIX HYKJIEOTHIIOB Npekpariaercs. Kakoi
BH/JI PETYJISIIUU ONMCaH?

A. Annocrepuueckas peryJsnus.

b. YacTuuHbli MPOTEOTHU3.

B. ®ochopunupoBanue MoaeKyiIbl pepMeHTa.

I'. [Ipucoeaunenne 6eIKOB HHIMOUTOPOB.

J. OTmienienne 6eIKOB MHTHOUTOPOB.

3adanue 5. B nHKYyOAIMOHHYIO Cpey, COJEPKAIIYI0 CyOCTpaThl ajJaHWH, acrapTaT U Kpea-
THH, BHECTH (DEPMEHTHI: aJJaHWHAMHHOTpaHCcdepasy, acapraTaMMHOTpaHc(epa3y U KpeaTHHKHUHA-
3y. Kakue oOuiue npu3Haku XxapakTepHbl 1)1 9TUX (EepMEHTOB?

A. ®epMeHTHI KaTaTU3UPYIOT OJIHY U TY )K€ PEaKLHIO.

b. ®epMeHThI KaTATM3UPYIOT OAWH TUIT PEAKIIUM.

B. SBnstoTcs nzopepMeHTHBIMHE (hOpMaMH.
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I'. OcyiecTBisIIOT nepeaady HEPBHBIX UMITYJIbCOB.
J1. ObnangaroT rpymnmnoBoi cueru@uIHOCTHIO.

OTBeTHI K pelieHUuI0 3aJaHuil

/na camonpoeepku ucxo0no2o0 ypoeHsa 3HAHUIL:
l1—mner.2—A.3—T.

Jlna camocmoamenvhou pabomot.
11—A,b;12—B.21—B;22—T1.31—A;32—A,J;33—5b.

JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. Onpenesienne aAKTUBHOCTH (-AMUJIA3bI CJAIOHBI.

Ilpunyun memooa. Meron OCHOBaH Ha ONPEJECIICHUN HAMMEHBILIEr0 KOJIMYECTBA aMuUIa3bl
(Ipu MakCHUMaJbHOM Pa3BEACHUU CIIIOHBI), MOJHOCTHIO PACHICTUISIONIEr0 BECh 100aBIEHHBIN Kpax-
Maj. AMuia3zHas aKTUBHOCTb CIIOHBI BbIpakaetcs kommuectBoM 0,1 % pacTBopa Kpaxmaia B
MUJUTWIIMTPAX, KOTopoe pacuieruisiercst 1 M HepazBeaeHHoM cintoHbl ipu 38 °C B Teuenue 30 MuH.
B HOopMe ammuna3zHas akTUBHOCTH CtOHBI paBHa 160-320. AmuiazHas aKTUBHOCTb 00O3HayaeTcs
«A 38%30'». DTOT METOI MHMPOKO MCIIOB3YeTCs JUIS ONPE/ICNICHHs] AMUIIA3HON aKTUBHOCTH KPOBH
Y MOYH.

Xo0 pabomwt. B 10 npoOupok HanuBarOT 10 1 M1 BoAbl B B 1-10 U3 HUX 100aBisaoT 1 mit pa-
3BefieHHOH B 10 pa3 citonbl. ConepKUMOe 3TOH MPOOUPKHU MMEPEMENINBAIOT, HECKOJIBKO pa3 BTATH-
Bas U BBIMYCKas )KUJKOCTh U3 MuneTku. Habuparot B muneTky | Mi1 cMecH U MepeHocsT ee BO 2-10
pobupky. CoaepKuMoe 3TOH MPOOUPKHU MEPEMEIINBAIOT 1 | MJI CMECH TIEPEHOCST B 3-10 mpoodup-
Ky
u T. 1. 1o 10-i mpo6upku. M3 10-it mpobupku otOéuparoT | M cMecu u BeUTHBaOT. Bo Bce mpoOup-
ku no6asistoT mo 2 miu 0,1 % pacTBopa Kpaxmaia, IE€peMelInBaloT, BCTPSAXUBAs MPOOUPKH, U TIO-
MemratoT B TepmoctaT npu 38 °C Ha 30 muH. [locne mukyOanuu npoOUPKH OXJIAXKIAIOT BOJIOMPO-
BOAHOM BonoH, nobasmnstor no 1 karmte 0,1 % pactBopa Hona u nepememmuBatoT. [Ipu peakuun
¢ HOIOM KUAKOCTh B MPOOMPKAX OKPAIIMBAETCS B HKENTHIH, pO30BBIi U (hrnoneToBbli 11BeTa. OT™Me-
YaroT MOCIEIHIO MPOOUPKY C JKEITON OKpacKkoil, rjie ruaAposin3 Kpaxmalia Mpollen MOJHOCTBIO,
U JIENAI0T pacyer.

Pesyabrar:

I'uapoJiu3 kpaxmaJjia B IPUCYTCTBHH (PePMEHTOB CJIIOHBI IPU Pa3INYHOM ee pa3BedeHUuHU

Pa3Benenue ciaroHbI

1:20 | 1:40 | 1:80 | 1:160 | 1:320 | 1:640 | 1:1280 | 1:2560 | 1:5120 |1:10240

Ipodupxu

1-a 2-51 3-1 4-51 5-21 6-11 T-s1 8- 9-a 10-a

Oxkpacka
pactBopa
¢ logoM

BEIBOIBI

Ilpumep pacuema. OTMeTHB NpoOUPKY, TZI€ TUIPOIU3 KpaxMaia MpoUIesl MOJHOCThIO MpH
HaMMEHbIIEM KolndecTBe epMeHTa (3KenTas OKpacka pacTBOpa), MO KOJIMYECTBY HEpa3BeIeHHOMH
CIIIOHBI B JAHHOW IMPOOMPKE PacCUUTHIBAIOT aMHUJIA3HYIO0 aKTUBHOCTH CIIFOHBI IO CIIEIYIOIIEH Mpo-
nopuun: A mi cmonsl pacuienuan 2 Ma 0,1 % pactBopa kpaxmana; 1 MiI CIFOHBI pacIenl X MII
0,1 % pactBopa Kkpaxmana, rae 4 — KOJMYECTBO HEpa3BeACHHOM ciioHbl. Hampuwmep: xenrtas
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OKpacka mosiBujach B 4-if mpobupke, rie cioHa 6bita pazsenena B 160 pa3z; 1/160 mi ciroHsl pac-
menunu 2 mia 0,1 % pactBopa kpaxmana; 1 mi HepazBeneHHOH ciaroHbl pacmienui X mi 0,1 % pac-
TBOpa Kpaxmaja:

Xx=2"1160/1=320wmx 0,1 % pacTBopa kpaxmaia.

CrenoBartensHO, aMunasHas aktuBHOCTh A 38%/30 papma 320.
Pacuer:

BriBOa:

Pabora 2. KosimyecTBeHHOe onpee/ieHHe aAKTHBHOCTH aMMJIAa3bI (IMACTa3bl) MOYH.

MeTon OCHOBaH Ha OMNpPENEICHUHM BPEMEHH, HEOOXOAMMOIO ISl IMOJHOTO pacCIICTICHHS
Kpaxmajla B IpUCYTCTBUM | Ml MOYM. YCIIOBHO 3a €JUHMIy aKTMBHOCTH aMuja3bl MOYU MPUHU-
MaloT KOJMYECTBO (pepMeHTa, pacuierisfionee 2 Mr kpaxmana 3a 15 MuUH. AKTUBHOCTh aMUJIa3bl
BBIPAXAIOT KOJIMYECTBOM eAuHMI B 1 M1 Moun. B Hopme oHa cocraBisier 1-2 EJI.

Moua 310pOBBIX JF0JIeii 001a/1aeT HU3KOM aMHIIa3HON aKTUBHOCTBIO M0 CPAaBHEHHUIO C aMUIIa-
300 citoHbl. OnpeseneHre akTUBHOCTH (i-aMuUjIa3bl B MOYE U ChIBOPOTKE KPOBH IIUPOKO HCIIONb3Y-
€Tcsl B KJIMHUKE NP TUArHOCTHKE 3a00JIeBaHMi MOKETyA0UHON Kene3bl. B 1-e cyTku 3a0oneBa-
HUSl aMMJIa3HAas aKTUBHOCTh YBEJIMYMBAETCS B MOYE M CBIBOPOTKE KPOBU B JECSATKU pa3, a 3aTeM
MIOCTENIEHHO BO3BpalaeTcs K Hopme. [Ipu noyeuHoi HerOCTaTOUHOCTH aMUjIa3a B MOUYE OTCYTCTBYET.

B nerckom Bo3pacTe yBeNMYEHHME aKTUBHOCTU aMuJjia3bl HaOJIIOJAeTCsl MpU SIMUIAEMHUUYECKOM
MapOTUTE, YTO YKA3bIBAET HA OJHOBPEMEHHOE MOPAKEHUE MOIKETYJOUHON KeJIe3bl BUPYCOM Iapo-
TUTa. Bupyc rpunna takke nopaxaer HOJKEITYA0UHYIO KeJe3y, HO PEKe.

X00 padbomp. Ha cyxoe npeaMETHOE CTEKJIO KamalT B pa3HbIX MeECTax IO OJHOM Karuie
0,1 % pacrtBopa #ona B oauae kamus (Bcero 8—10 karens). B mpodbupky BaOCcsAT 2 mit 0,1 % pac-
TBOpa Kpaxmaia, cojepskauiero 2 mr kpaxmana, 1 mu 0,85 % pactBopa xyiopuja HaTpus U MoMe-
maroT nMpoOupky B Tepmoctar npu temieparype 37 °C Ha 2 muH. Uepe3 2 MUH 100aBJISIOT B HEE
0,5 M1 MOYM, IEPEMENIMBAIOT U OTMEYAIOT BPEMs Haydaja peakUuu. 3aTeM Kaxable 2—3 MUH CTEK-
JISTHHOW MaJIOUKOM MEePEHOCAT KaIlIl0 CMECH U3 IPOOMPKH Ha MPEIMETHOE CTEKJIO B KAILJII0 PacTBO-
pa Hola M Tak IPOAOJDKAIOT 10 TeX IIOp, MOKa OKpacKa KaIlik HoJa HE NEPECTaHET U3MEHSTHCS,
T. €. ocTaHeTcs kenToil. OTMeyaloT BpeMs peakui B MUH. AKTHUBHOCTh aMHJIa3bl MOYH PACCUUTHI-
BalOT 10 opmyIe:

Xen=15/(0,57),

rae Xgjq — aKTUBHOCTh aMuias3el B 1 Mi Moun; 15 — Bpemsi, HeoOXoauMoe AJisi TIOJHOTO paciien-
JieHus 2 Mr kpaxmana, MuH; 0,5 — KOJIWYECTBO MOYH, B3ATO€ B PEAKIIMOHHYIO CMECh, MJT; 1 —
BpEMs pEakIuy, MUH.

Pesyabrar: Tyvun. =

Pacuert: Xen. =

BriBOI:

IHoanuces npenogaBares:
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3AHSATHE 6
KOJIVIOKBUYM 110 TEMAM «XUMMUS BEJIKOB», «PEPMEHTDbI»

Bonpoch 1J151 NOATOTOBKYU K KOJLUIOKBUYMY':

1. Kimaccudukanus 1 Gu3HKO-XUMHUECKHE CBOMCTBA aMHUHOKHCIOT (00Imue u crenuduye-
ckue). Ponb B cTpykTypHOU opranuzanuu Oenka. [I[ppuMeHeHne aMUHOKHCIIOT KaK JIEKAPCTBEHHBIX
MIpernapaToB.

2. llepBu4Has U BTOPUYHAS CTPYKTYpPHI OEITKOBOW MOJIeKy bl CBSI3M, CTAOMIU3UPYIOIINE UX.
Oco0eHHOCTH CTPOCHHUS MENTUIHON CBSI3U U X POJib B (DOPMHUPOBAHUH MPOCTPAHCTBEHHOU CTPYK-
Typbl Oeika (nmocrynarsl [lonunara-Kopu). Buasl BTOpu4HOM CTPYKTYpPHI.

3. IlonsTre o HaABTOPUUHOI cTpykType Oenka. CTpyKTypHbIe U (DYHKIIMOHAJIbHBIEC JTOMEHBI.
[TpuunHbl GOPMHUPOBAHUS TPETUYHON CTPYKTYPBI OEITKOBON MOJIEKYIIHI.

4. Tpernunasi crpykrypa Oenka. Cuibl, CTaOWIM3UPYIOIINE TPETUUYHYIO CTPYKTYpy. KoH-
(dbopmanroHHbIE U3MEHEHUS TIPU (PYHKIIMOHUpPOBaHUU OenkoB. [leHaryparnwst 6enka u GakTopsl, ee
BbI3bIBatonIue. Vcronp30BaHue SBICHUS IEHATypallii B MEIUIIUHCKOI MPAKTUKE.

5. UerBepTHuHas CTpyKTypa O0enkoB. [IpenMyinecTBa CymecTBOBaHUS OEITKOB C YETBEPTHY-
HOU cTpykTypoiil. KoomnepartuBHuble U3MeHEHHUs KOH(POPMAIMU MOJUNEHTUAHBIX Ieneld npu QpyHK-
[IUOHUPOBAHUH OEJIKOB C YETBEPTHYHOW CTPYKTYpOW Ha IpuMmepe remoriioonHa. CpaBHHUTEIBHBIC
0COOEHHOCTH CTpOeHUA U (YHKIIMI reMOorio0uHa U MUOTJI00HHA.

6. OcHOBBI (DYHKITMOHHPOBAHUS OCITKOB.

7. PacTBOpUMOCTB OEJIKOB.

— Tlouemy Genku pacTBOpsitOTCs B Bojie? DakTOphl YCTOWYMBOCTH OCIIKOB B PacTBOPE.

— BpricanuBanue u ocaxkaeHue 0eaKoB. MexaHu3M U MPaKTUYECKOE UCIIOJIb30BaHMUE.

— Jlenaryparus Oenka, AeHaTypupyromue (paKTopbl, UCIIOJIb30BAaHUE B MEUIIMHE.

8. I'mmponu3 6enka. Tunsl ruaposIN3a, poiib B opranusme. [IpakTnyeckoe nCnoab30BaHue.

9. MeTo/ibI BBIIEIEHUS] I OYHUCTKHU OEJKOB.

— DrTanbl UCCIeI0BaHMs CTPYKTYpBI Oenka.

— MeTtozap! OYHCTKH OETTKa OT HU3KOMOJIEK YIS PHBIX TIPUMECEH.

— IIpuHUUMDOBI pa3/ieneHus 1 OUUCTKU OEJIKOB METO/IaMU XpoMaTorpapuu:

a) aicopOLIMOHHOM;

0) pacupeaeauTeabHOM;
B) HOHOOOMEHHOM;

r) adpUHHOM;

1) resib-XxpomaTorpaduei.

— VYabrpauentpudyruponanue. [puninun metoaa.

— Onekrpodopes. [Ipunimn Meroaa, MpakTUUECKOE TPUMEHEHHEe. DIEKTpodope3 B MOTHAK-
punamuiHoM rese. M3o0snexTpodokycupoBaHue.

— Meroa «ornevarkoB nanbleB» (Meron Wurpama). [IpuHimn merona, mpakTH4ecKoe MpHU-
MEHEHHE.

— Hcnonb3oBaHue BecTepH-OJIOT aHanmm3a A uJIeHTHUKauuu OenkoB. OCHOBHBIE 3Tallbl,
npakTuyeckoe npumenenue. [TousaTue «MonaeKyIsipHbIA 30H1.

10. MeTtombl WCCIEIOBaHNS aMHHOKHCIOTHOTO cOCTaBa (MOHOOOMEHHasi Xpomarorpadus)
¥ aMHHOKHUCIIOTHOM TOCJIeI0BaTeNbHOCTH 6e1KkoB 1 nenTuioB (Canmkep, DamaH, AkaOopH, ceKkBe-
HaTop DamaHa—bara).

11. Cnoxnble 6enku. CTpoeHue, kiaccupukaius, OMoIornueckas poib KaxkI0To Kiacca.

12. Kakue QyHKIIUHU BBHITIOJTHSIOT B OPraHu3Me OCIKH U eTTHIBI?

13. depmenThl, KnaccupHUKaMs. YMETh Ha3BaTh Kiacc (epMeHTa M MOPSAKOBBIM HOMEp
KJlacca Ha OCHOBaHHH MTPUBEJICHHOMN PEaKIIHH.
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14. CgoiictBa pepmeHnTOB. TepMonaOUIbHOCTD, CIeU(pUIHOCTD, BIUsHUE pH 1 KOHLIEHTpa-
M cyOcTpaTa Ha akTUBHOCTH (hepmeHTa. [TonsTHE O KMHETHKE epMEHTaTUBHBIX peakuuii. KoH-
cranTa Muxasnuca v IpUHLHUIIBI €€ OTIPE/ICICHUS.

15. AKTUBHOCTb (epMEeHTa, EANHHIIBI U3MEPEHUSI AKTHBHOCTH.

16. AKTHBHBII LIEHTP U €TO CTPOCHUE.

17. KodepmenTsl, Ki1accupuKamus 1 poJib.

18. MexaHM3MBI PEryisaluy aKTUBHOCTH (EepPMEHTOB, 0OpaTUMas U HeoOpaTuMast peryJsus,
M30CTEepUYECKast M AJUIOCTEPHYECKasl PEryJisiys, KOBTEHTHAst MOAN(HUKALUS CTPYKTYPBI ()epMeHTa.

19. Mexanu3mbl peryasaiuy KoandecTBa hpepmenTta B kieTke (cxema JIpBosa-’Kakoba—MoHo).

20. NzodepmenTsl. [Ipumepsl, Ononorudeckas poJb.

21. Ilpumepsl UCNOIB30BaHUS (PEPMEHTOB U UX PETYIATOPOB B MEIUIIMHCKON MPAKTHKE.

Bomnpocsl 11 NOATOTOBKH K KOJUIOKBUYMY 1JIfA cTyaeHToB MDPUY:

1. AMuHOKHUCIIOTHI U X Kiaccudukanus. OOmme cBoiicTBa. DOpMYIBI MPOTCHHOTCHHBIX
aMHHOKUCIIOT.

2. llentupapl, ux crpoenue. Knaccudukanms u Omonornyeckas posib nentuaos. [IpaBuia
HamucaHus nentuIoB (OeIKOB), X HA3BaHUS U ONpPEICIICHHs 3apsia.

3. benku Kak KJ1acc OpraHMYecKuX coeAnHEeHuH, nx Qynkuuu. Kimaccuduxamnms 6emKoB.

4. KonnyecTBeHHOE ompe/esieHre 0enka B ONOJOrHYeCKUX KHUJIKOCTSX.

5. Ilentuanas cBs3b U ee cBoiicTBa (roctynarsl [lonuura-Kopu).

6. I'maponu3 Genka. 3HaueHHE peakUuil THAPOIN3a Ul OpraHu3Ma U IpakTHYeCKOe UCIIOb-
30BaHME OCITKOBBIX THAPOIM3ATOB B METUIIMHCKOM MPAKTHKE.

7. BropuuHasi, HaJBTOpUYHAsl, TPETUYHAs, YETBEPTUYHASL CTPYKTYPbl OEIKOBOM MOJEKYJIbI
(moHsiTHE, pAa3HOBUIAHOCTHU U CBS3H, CTAOWIN3UPYIOIINUE CTPYKTYPY).

8. Kondopmannonusie uamMeHeHnus npu GyHKuoHupoBaHuu 0enkoB. Bzaumoneiictue 6en-
KOB C JIMTaH/IaMH.

9. lenatypauusi. OOpaTuMocTh JAeHaTypauuu. MexaHU3Mbl ACUCTBUS JE€HATYPUPYIOLIMX
(hakTOpOB.

10. OOmume (u3NKO-XMMUYECKHE CBOMCTBAa OENKOB (BA3KOCTh PAaCTBOPOB, HE3HAUMUTENbHAS
T Qy3us, onTudecKas akTUBHOCTb, IOJBMXKHOCTD B 3JIEKTPHUECKOM I10J1e, oruomeHue Y @-nyueid,
pPacTBOPUMOCTH B BOJIE).

11. ®akropsl ycTOWYMBOCTH OEJIKOBBIX PACTBOPOB (3apsj Oenka, rujapaTHas 000JO0YKa, MO-
JeKyJsipHas Macca, popma Mosekyssl). M3031ekTpudeckoe COCTOsTHUE.

12. MeToasl pa3jelieHuss U OYUCTKH OENKOB: BhICAIMBaHWE, Xxpomarorpadus (addurHas,
reiab-xpomarorpadus), snexrpodopes (Ha Oymare, B I[TAAI), nuanu3, BecTepH-OJIOT aHaANM3.
[TpuHIUTIBL.

13. CnoxHble OenKH, UX KIacCUPHUKALH, CTPOCHUE U OHOIOrHYecKast pob.

14. ®epmeHThI Kak O€JIKOBbIE KaTalu3aTophI.

15. CoBpemenHas kiaccupukauss U HOMEHKJIaTypa (epMeHTOB (cucTeMHOe H pabouee
HazBanue). [lludp dbepmenta. OOmas xapakTepucTHKa KIacCoB.

16. Ctpoenue ¢epmentoB. KodepmenTsl, Ux kiaccupukanus U poib B Karanuse. biok-
cxemsl HAJI", HAJI®", ®AJT u ®MH.

17. Mexanusm ¢epmeHTaTUBHOTO KaTanu3a. KuHeTnka (epMeHTaTHBHBIX peakuuid. 3aBuU-
CHMOCTh CKOPOCTH (hepMEHTATUBHBIX pEaKIWil OT KOHIEHTpamuu cyOctpara, pH, temmepartypsl
(MoyteKyJISIpHBII MexaHM3M, rpaduueckas 3aBUCUMOCTh). Koncranta Muxasnuca (Km), nucnosib3o-
BaHue Km 151 MPOTrHO3WPOBAHUS MMPOTEKAHMS OMOXMMHUYECKIX PEaKITUil.

18. Cnenuduunocts neiictBus pepmeHToB. THUIIBI clIEUPUIHOCTH.

19. EauHUIB aKTHBHOCTH (DEPMEHTOB.

20. AxTuBHBII LEeHTp (epMeHTa, ero cTtpoeHue. Teopuu, oObACHAONME pabOTy aKTUBHOI'O
nentpa (3. Gumep, /1. Konutenn).
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21. OcoOGeHHOCTH CTPOCHUS ATUIOCTEPHUUECKUX (pepMeHTOB, amnoctepudyeckuid eHTp. [lons-
THE O KITFOUEBBIX ()epMEHTaX.

22. MexaHu3MBbl PETYJSIUNA CKOPOCTH (PEPMEHTATUBHBIX MPOLIECCOB: PETYIALUS KOJINYECTBA
(dbepMeHTOB (CHHTE3, paciiai), aKTUBHOCTH (PEPMEHTOB, H3MEHEHUE KOJIMYECTBA CyOCTpaTa, HAININE
n30pepMEeHTOB, 00BeAMHEHNE (DEPMEHTOB B MOTH(PEPMEHTHBIC KOMILJIEKCHI, KOMITAPTMEHTATU3AIIHS
MIPOIIECCOB.

23. Perynsuus akTHBHOCTH (DEpMEHTOB: KOBAJIEHTHAsI MOANU(DUKAINSA, aKTUBATOPLI U MHIHOH-
TOpHI (mpuMepsl). Buapl nHruOMpoBaHus (00paTuMoe M HeOOpaTUMOe, U30CTEPUUIECKOe U aJIOCTE-
PHUECKOE), XapaKTEPUCTHKA, IPHUMEPHI.

24. Nzodepmentsl. [Ipumepsl, Onoorudyeckas podb.

25. MenunuHCKHe acleKThl SH3UMOooruu. [Ipumeps! ncnoap3oBanus (PEPMEHTOB U UX MHTH-
OUTOPOB IS TMATHOCTHKH M JICUYCHHS 3a00JICBaHUH.



BBEJIEHME B METABOJIN3M.
BUOJIOTTMYECKOE OKHCJIEHHUE

3AHSITUE 7
BBEJIEHUE B METABOJIM3M. HEHTPAJIBLHBIE METABOJUYECKHE ITYTH
(OKUCJIMTEJBHOE JJEKAPBOKCUJIMPOBAHUE IBK,
JMUMOHHOKUCJIBINA UK KPEBCA).
U3YYEHUE ®YHKIIMOHUPOBAHUS LITK

AKTYaJIbHOCTBH TeMbl. 3HaHHUE 3aKOHOMEPHOCTEH 1 0COOEHHOCTEH MeTabom3Ma HEOOXOAUMO
IUIs JaJIbHEHIero n3ydyeHus: oOMeHa yrieBoJOB, JUIIHMIOB U OEJIKOB Ha YPOBHE KJIETKU U OPraHU3-
Ma, Ui IOHUMaHUSA MEXaHU3MOB PETYIALUN X METaboJM3Ma U BO3MOXKHOW KOPPEKLIUU HapyIlIe-
HUIl oOMeHa BellecTB. Y CBOMB 3HAUYEHUE IIEHTPAJIbHBIX META00IMYEeCKUX MyTell A 3Heproobec-
MIEYEHUsI KJIETOK, MOXKHO IOHSATh MPUYMHBI TUIIOKCUYECKUX COCTOSIHMM U MX CBSI3b C KJIETOYHOMN
sHepreTukoil. IIockonbKy HapylIeHHs SHEPreTHUECKOro 0OMeHa JIe)KaT B OCHOBE MAaTOreHe3a MHO-
rux 3a00JieBaHMIA, 3HAHWE MEXaHW3Ma (YHKIIMOHUpPOBaHM IuKiIa Kpebca mo3BOIMT Bpady MpoBe-
CTH TPAaBWJIBHYIO KOPPEKIHIO METa0OJMYECKUX HAapyIIeHWH (KOKapOOKCHIIa3a, KOMIIOHEHTHI ajie-
HWJIOBOW CHCTEMBI, CyKLIUHAT U JIp.).

[eab 3aHATHA. TIOJYYUTH MPEACTABICHUE O META0O0JIM3ME, aHAOOJNYECKUX U KaTaboynye-
CKUX METabOIMYECKHUX MyTAX, UX B3aUMOCBS3M Ha Pa3IMUYHBIX YPOBHAX; C(POPMUPOBATH MPEICTAB-
JeHHe 00 OKUCIIUTEIILHOM JIeKapOOKCHIIMPOBAHUH MHUPOBHHOTPAJHON KUCIOTHI U JIMMOHHOKHCIIOM
nukie Kpebca kak neHTpaipHbIX (00IIMX) METabOIMYEeCKUX MYTSAX, O 3HAYEHUU BOAOPOJ-AOHOP-
Hoii ¢pynkuuu LTK mns nanepHEHIINX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN B 1SN TKaHE-
BOT'0 JIbIXaHUS, MIOHATh KaTabOINYEeCKyI0 U aHaboInueckyro pyHkiuu 1ukna Kpeodca.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /[JIs1 MONHOrO yCBOEHHSI T€Mbl HEOOXOIUMO
IIOBTOPUTH W3!

= Ouonocuu:

— TOHATHUS «OOMEH BEILIECTBY, «ACCUMUIIALIUAY, «TUCCUMUIISILIASA» U CBSI3b MEKIY HUMU;

" 00wel Xumuu.

— TMOHSTHE «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMN», CIIOCOObI OKHUCIIEHUS BEILECTB,
OCHOBBI OMO3HEPTE€TUKHU, TIOHATUS «MAKPOIPTHUECKast CBSI3bY», «MaKpOIPI»;

" OUOOP2AHUYECKOU XUMUU:

— crpoenne AM®, AZI®, AT®, nupodocdara, TMKapOOHOBBIX, TPUKAPOOHOBBIX KHCIOT,
0-KETOKHCIIOT, THIPOKCUKHUCIIOT;

" HOPMANbHOU PU3UOIO2UU:

— TMOHSTHE «OCHOBHOM 0OMEH», JHEpreTHuecKas posib 00OMEHa BEIIECTB;

" Yumono2uu:

— CTpPYKTypa MUTOXOHJIPHUI;

= OuoOXUMUU:

— KJIACC OKCHIOPEIYKTa3bl; JETHIPOreHassl; crpoeHne kopepmentos ®MH, AT, HAJT,
HAJI®"; peakiuu JIeKapOOKCUIUPOBAHUSL.

3AJTAHUS 1JIsI CAMOITPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUI

3aoanue 1. K pacTBopy ruJipOXWHOHA JOOABHIIA OKUCIUTENh, B PE3YJIbTATE YEro PACTBOP MO-
temHel. KakoBa mpuurHa U3MEHEHUsI OKPACKHU TUAPOXUHOHA?

A. 'MIpOXMHOH MIPUCOEINHUI 2 3JIEKTPOHA.

b. 'napoxuHOH OKHCIUIICA.

B. I'nipoxuHoH npucoequHui 2 atoma BOA0po/Ia.

I'. 'uapOXUHOH BOCCTAHOBUIICH.

J. I'mapoxuHOH oTAad 2 aToMa BOJIOPO/a.
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3aoanue 2. Ilpoananusupyite GopMysbl YKa3aHHBIX HUXKE COCIMHEHUIN U yKa)XHTe, K KaKo-

MYy KJIacCy BEIIeCTB OHH OTHOCSTCS:
A. JlukapOOHOBBIE KUCIIOTHI.
b. TpukapOOHOBBIC KHCIIOTHI.
B. MoHokap60HOBbIE KHCIIOTHI.

I'. o-KeTokucnorsl.
. 'uApOKCUKHUCIOTHI.

?OOH ?OOH ?OOH ?OOH
CH, C=O0  CHOH CH,
I I I I COOH
CH, CH, CH, HO—C—COOH |
I I CH,
COOH CH,

|

COOH
2.1 2.2 2.3 2.4 2.5

3aoanue 3. K HanucaHHBIM HUXKE peakusM noaodepute GpepMeHThI. YKaKHUTE KIIacc:

3.1. COOH COOH 3.2
| | = COOH CH;
| II (=0 =
CH CH
| 2 | CH3 COZ I!I
COOH COOH
33 TOOH TOOH
CH: ﬁH
CHOH ( CH
HO |
COOH COOH

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

Bonpocs! qu1s1 06cyxneHus:

1. Merabonu3m, MeTaboInyecKe MyTH, peryasToOpHbIe (KI0YeBbIe) (DEPMEHTHI.

2. Katabonmu3Mm 1 aHabom3M, pa3iiuyus ¥ B3aNMOCBSI3b MEKIY HAMHU.

3. Peaknuu nerupupoBaHus KaKk OCHOBHOHM CIOCOO OKHCIIEHMs BellecTB B opraHusme. [lu-
pUAMH3aBUCUMBIEC U (JIaBUH3aBUCUMBIE AeruaporeHasbl. Ponbs BuramunoB PP u B2 B okucaurens-
HO-BOCCTAaHOBHUTENIBHBIX peaknusx. Cxemarmyeckoe crpoenue kodepmenroB HAJLY, HAJDT,
DA/, DMH.

4. AnenunoBas cucTeMa KJETKH, €€ yJyacThe B dHepreruyeckoM obomene. LlenTpanbHas posb
ATO® B mporeccax, cBsi3aHHBIX ¢ 3aTpaToi sHepruu. CrocoOsl cunresa AT®: cybcTpaTHOE, OKHC-
JIuTenbHOE U (poTocuHTeTHUecKoe pochopunmrposanue. [ToaTue o Mmakposprax.

5. OxucnutenpHoe nekapookcunupoanue [IBK. IlupyBaraernaporeHasHblii  KOMIUIEKC
(pepmeHTBI, KOEPMEHTHI, CXEMA).

6. Lk tpukapbonoBeix kucnot (LITK) xak meHTpanbHbIi (00mIHiT) METaOOIHMUECKUI MyTh.
Jlokanmzanus pepmentos L[TK, cxema npornecca, pepMeHThI, KOPEPMEHTHI.
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7. Jerunporenasubie peakunu [{TK kak ucTouHuk Bogopoaa Juisi CUCTEMbl TKAHEBOTO JbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mexanu3Mm oOpazoBaHust B kieTkax CO2 — Ko-
HEYHOTO MPOAYKTa KaTaboJIu3Ma COCTMHEHUH yriepoa.

8. @yukuuu LTK: unterparusHas, katabonuueckas, anaboaudeckas, JHepreTuyeckas, Bo1o-
poasioHopHas. Perynsius. AHamiepoTHYecKrue peakiui.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnosnasn
1. Buonoeuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 133-139,
177-182.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musnck : Beimr. k., 2013. C. 90-102.
3. KoHcnekT JIekmuii.
Hononnumenvnan
1. buoxumus daenoBeka / P. Mappwu [u ap.]. Mocksa : Mup, 1993.
2. Cmpaiiep, JI. buoxumus / JI. Ctpatiep. Mockea : Mup, 1985. T. 2. C. 6-21, 49-68.

3ATAHUSA TJISI CAMOCTOSITEJBHOM PABOTBI

Jl11a ycBOEHUs MaTepuaia TeMbl clieyeT 0OOpaTuTh BHUMaHUE Ha TO, YTO:

1. ITK mpencrarisier co00l KOHEYHBIH OOMIMIA IMyTh JJIsi OKHUCJICHHUS MPOIYKTOB pacraja
OENKOB, )KUPOB U YIJIEBOJIOB.

2. ITK ciay)XUT UCTOYHUKOM CTPOHMTEIBHBIX OJOKOB JJIsl MPOLECCOB OMocuHTE3a (TeM, aMHu-
HOKUCJIOTBI, TJIFOKO3a U T. [I.).

3. BoNbIIMHCTBO TOIUIMBHBIX MOJIEKYJ BCTYNAIOT B UK B BUE aneTui-KoA.

4. B xone peakuuii UK ABAXK/Ibl IPOUCXOIUT JIekapOoKcuiupoBanue ¢ 00pa3oBaHUEM KO-
HewyHoro npoaykra — COx.

5. B pesynbrare ueThipex AETHAPOTEHA3HBIX pEaklUWid BOCCTAHABIMUBAIOTCS TPHU MOJIEKYIIbI
HAI" u oxna mosnekyna ®AJl. DT BOCCTAHOBIEHHBIE NEPEHOCYMKU OKHCIISIOTCS 3aTE€M B IIEMH
MepeHoca IEKTPOHOB BHYTPEHHEH MEMOpaHbl MUTOXOHIPUH.

6. ITK ¢pyHKIMOHUPYET TONBKO B adPOOHBIX YCIOBHUSAX, IIOCKOJBKY pereHepalysi BOCCTAaHOB-
JICHHBIX KOPEPMEHTOB NMPOUCXOAUT TOJIBKO IPHU MEepeHoce EeKTpoHOB Ha O.

7. IlepeHoc >JEKTPOHOB HAa KHCIOPOJ COIPSDKEH C OAHOBpeMEHHBIM oOpazoBaHmemM AT
(oxucnurensHoe (GocopunupoBanue). CKOPOCTh LUKIIA 3aBUCHUT, B MEPBYIO OYepeb, OT IHEpre-
THYECKOTO 3apsia KIETKH.

3aoanue 1. Y >KCTIEpUMEHTAIbHBIX KUBOTHBIX MCCIEAOBAIN BIMSHHE BUTAMUHOB Ha CKO-
poctb LITK. ITpu oTcyrcTBUM Kakoro ButamuHa ckopocth peakiuii L{TK ne Hapymanacs?

A. llnanoxoOanaMuH. I'. Huxotunamu.

b. TuamuH. . PubodauH.

B. IlanTOoTeHOBas KHUCIOTA.

3aoanue 2. B xone peaknmii nukina Kpebca mMpowcXoauT BOCCTaHOBIIGHHE KO(PEPMEHTOB
yeTbIpex Aeruaporenas. Ykaxure cyoctpatsl LITK, npuyactHbie Kk MOSIBIEHHIO aTOMOB BOJIOpPO/a
B COCTaBE COOTBETCTBYIOIINUX KO()EPMEHTOB:

A. [utpar. J1. AxoHuTAT.
b. a-Kerornyrapar. E. U3onutpar.
B. ®ymapar. K. Cykuunar.
I'. Manar.

3aoanue 3. [logdbepute hepMEHTHI K COOTBETCTBYIOIINM PEAKITUSIM:
1. Oxkcanoarnerar + anetnin-KoA + H2O — murpar + KoA-SH.

2. Uzormtpar +tHAJI" — a-ketormyrapat + HAJTHH' + CO2,

3. Cykuuuani-KoA + I'’JI® +H3PO4 < cykuunat + I'TO + KoA-SH.
4. dymapat + H20 <> manar.

A. ®ymaparruaparasa. B. Cyxunnunn-KoA-cunrerasa.
b. [lutparcunTasa. I'. U3oumTparaeruaporeHasa.
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3aoanue 4. K xaxnomy dhepMeHTY MoAOEpUTE COOTBETCTBYIOMINI KOPEPMEHT:

1. CykuuHataeruaporesasa. A. ODMH.
2. HAJIH'H"-neruaporenasa. b. DA
3. ManaraeruaporeHasa. B. HAJT".
4. a-KerormyraparaeruaporeHa3Hblii KOMIUIEKC ()epMEHTOB. I'. TIO®.

J1. KoA-SH.

E. JIunnoesas xuciora.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

ITPOBEPHTE BAIIIV 3HAHUS (CAMOKOHTPOJIB YCBOEHUS TEMI)I)

3aoanue 1. B nykiie TMMOHHON KUCIIOTHI JJIsl paciieruieHus anetui-KoA ucnonb3yroTcst Bo-
ceMb (DepPMEHTOB:

1) uuTparcunTaza; 2) akOHUTATIUapaTasa; 3) U3oUUTpaTAEruaAporeHasa; 4) o-Keroriayrapar-
JEeTUAPOTeHA3HBIN KOMIUIEKC; 5) cyKuuHmI-KoA-cuHTerasa; 6) cykuuHaraeruaporenasa; 7) gpyma-
parruaparasa; §) MajaaTaeruaporeHasa.

1.1. Hanmmwure XUMHYIECKYIO PEAKIINIO (CXeMa), KaTATU3UPYEMYEO KaXKIBIM U3 3THX (ePMEHTOB:

1.2. Kakoif kopepMeHT min KohepMEeHTHl HEOOXOIUMBI Ui PabOThI TPETHETO, YETBEPTOTO,
IIECTOr0 U BOCBMOTO (hepMEHTOB?

1.3. It kaxaoro u3 GepMEeHTOB YKaKUTE, K KAKOMY W3 MEPEYHCICHHBIX HU)KE THIIOB TPHU-
HAJICKUT KaTaIM3UpyeMas UM peakius: KOHJEHCAlusl, Jeruaparaius, TuapaTamnms, 1eKapOooKkcu-
JUPOBaHUE, OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS peakius, cyocTpaTHoe (pocdopuaupoBanue, u3o-
MepH3aIus.

1.4. Yxaxure, K KAKOMY KJIaCCy OTHOCHUTCS Kax bl U3 ¢pepmeHTOoB 1ukiaa Kpebca.

3aoanue 2. Y d>KCIIepUMEHTAIBLHOTO JKUBOTHOTO Ha ()OHE BHYTPHUBEHHOT'O BBEICHUS TIIFOKO3BI
onpenenmn cHkenne aktuBHoctu gepmertoB [ITK. Kakue coegmHeHus SBISIIOTCS HEMOCPE-
CTBEHBIMU UX UHTHOUTOpaMU?

A. HAJIOHH'. 5. HAQ". B. HAJJHH". T. AT®. JI. AJ1D.

3adanue 3. byaetr 11 MpoOUCXOAUTh HAKOIUICHHE OKCaloalleTara, eciid K dKCTPaKTy, COAep-

xamemy cyocrpatsl, GepmenTsl U kodepmentsl LITK, nobasute anermn-KoA? O6wscuure Bam
OTBET.
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3aoanue 4. B KTMHUKY TOCTABHIIM MOCTPAJABIINX BO BPEMS 3eMIICTPSICEHUSI, HAXOIUBITUXCS
06e3 mumm 10 mueit. MccnemoBanmsi aktuBHOCTH (pepmentoB I[TK (muTparcuHTaszbl u anbda-
KETOTJIyTapaTAeruIporeHasbl) B ICUKONMUTAPHON (Ppakiny KPOBU MOKA3aU PE3KOE CHUIKCHHUE CKO-
poctu 3Toro npouecca. Kakue nociaenctsus 3To UMeeT 715l opranuzma?

A. Obe3BOXHBaHUE.

b. Cumxenue ypoasi ATO.

B. CHmxeHue ypoBHSI TITFOKO3bI B KPOBH.

I'. O6pa3zoBanue 6OIBIIOTO KOJIUYECTBA SHIOTEHHON BOJBI.

3aoanue 5. B o6pazoBanuu anetmin-KoA u3 nmupyBara ydacTByeT MyIbTH(HEPMEHTHBIN KOM-
iekc. Beibepure kohepMeHThI, HEOOXOIUMBIE I Pa0OTHI TOI0 KOMILJIEKCa:

A. ®MH, HS-KoA, TII®, HAT".

b. ®MH, HS-KoA, TII®, HAJ', JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

I. ®AJI, HS-KoA, TII®, HAJY, JIK.

. ®AJL, HS-KoA, TII®, HAT".

OTBeTHI K pelieHuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho20 ypoeHs 3HAHUIL '

1—Bb, A.21—A;22—1T1;23—/,24—b;25—B. 3.1 — neruaporenasa, |; 3.2 —
nexapOokcunasa, 1V; 3.3 — nmerunaparasa, V.

Jlna camocmosamenvhoill padomet.
1—A2—BbT,EEX.3(1-52-1,3-B,4-A).4(1-b5,2-A,3-B,4-5,B,T, /I, E).

JIABOPATOPHAS PABOTA (60 MuHYT)

Pa6ora 1. Uzyuenne pynkuuonnpoBanusi LITK no yosuim anernsi-KoA.

Ilpunyun memooa. 1lepssiii tan LITK — peaknus konaeHcanun anetmii-KoA ¢ okcanoare-
TaTOM, KOTOpas OCYILIECTBIsIETcS UUTpaTcuHTa30i. OOpa3oBaBIIascs IMMOHHAs KUCIIOTa MOJBEp-
raercsi NMPEeBPALICHUI0 B LUKIE TPUKApOOHOBBIX KHCIOT, a ocBoOonuBmmiics KoA-SH moxHO
OTIpeIeNUTh, UCTIONB3Ys peakThB DouHa (MosBIseTcs cuHee okpaumuBaHue). Eciu O01okupoBaTh
IITK manoHoBo# kuciaoToi, To anetun-KoA ne ucnonszyercs u KoA-SH He oOpasyercs. Jlis pa-
OOTBI UCITOJIb3YEM TOTOBBIN TOMOTEHAT MEYEHH.

(Cxema oCTaHOBKH OIBITA:

Coaepxumoe npooHpoK Kontpoas (M) OnbIT (M)
®Docdarnsriii 0ydhep pH=7,4 2,0 2,0
P-p anernin-KoA 0,5 0,5
P-p okcanoarerara 0,5 0,5
P-p MamoHOBO#1 KHUCTIOTEI 1,0 -
PU3NOIOTNUECKHI P-Pp — 1,0
T'omorenar neueHu 0,5 0,5
Wuky6anusa 10 MUHYT Ipu KOMHATHOM TeMIepaType
Peaktus ®@onvnHa A 0,5 0,5
Peaxtus ®onuna b 0,5 0,5
Pe3yabTaT (OKpacka pacTBOpOB):

BriBoOa:
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Padora 2. U3yuenne pynkuuonnposanus LITK nmo o6pa3oBanuio yriekucjoro rasa.

Ilpunyun memooa. llpu oxucnennn anetuin-KoA B I[TK oOpasyercs yriiekucnblii ras, Ko-
TOPBII CBA3BIBAECTCS TUAPOKCUIOM KaJbIUs U ONpEENsieTcs IpU A00aBI€HNN CEPHOU KUCIIOTHI 10
BBIJICTICHUIO MY3bIPHKOB Ta3a.

CxeMa MoCcTaHOBKH OIbITA:

Conep:xumMoe MpoonpoK KonTpoJs (M) OnbIT (M)
®docdarnsiii 0ydhep pH=7,4 2,0 2,0
P-p anetmin-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p MajI0HOBOM KHCJIOTBI 1,0 -
WHKyOanoHHBINA pacTBOP — 1,0
P-p Ca(OH), 1,0 1,0
I'oMmoreHar reueHu 0,5 0,5

Wukyb6anus 10 MUHYT IpH KOMHATHOW TeMIIepaType
0,1H p-p cepHO KUCIOTHI 1,0 1,0
Pe3yabTaTr (BblACTCHHE YIJICKHCJIOTO
rasa):
BoiBoa:

Pa6ora 3. U3yuyenue pynkuuonnpoBanus L{TK no o6pa3zoBaHuio BoCCTAHOBUTEIBLHBIX
JKBUBAJICHTOB.

Ilpunyun memooa. lpu oxucnenun anetmwin-KoA B I[TK oGpasyercs 8 atomoB Bojopoaa,
KO-TOpBI€ OTIICTIISIOTCS OT CyOCTpaTa Mpu y4acTUU COOTBETCTBYIOIIMX JETUIpOoreHas. B kauecTse
aKIlenTopa BoJOpoja ucnoib3yercs 2,6-auxiopdenomunnopenon (2,6-AXDPN). Ecnu uukn GpyHk-
UOHUPYET, TO 2,6-IXDU BoccTaHaBnuBaeTCS M 00ECIIBEUNBACTCS.

CxeMa MoCcTaHOBKH OIIbITA:

Coaepsxkumoe npodupok Kontpoas (M) OnsIT (M)
®ocdarnsiii Oydep pH=7.,4 2,0 2,0
P-p anetnn-KoA — 0,5
P-p IIYK - 0,5
JuctunnmpoBaHHas Boja 1,0 —
I'omorenar neuenu 1,0 1,0
0,0011 p-p AXDPU 1,0 1,0
Muky6anusa 15-20 MUHYT Tpu KOMHATHON TeMIIepaType
Pe3yabTar (OKpacka pacTBOpoOB):

BriBOa:

IHoanuces npenogaBareis:
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3AHSATHE 8
BNOJIOI'MYECKOE OKHCJIEHHUE. OKUC/IMTEJIBHOE ®OCPOPUJIMPOBAHHUE.
IIYTHU YTUJIN3ALIUU KUCJIIOPOJA KJIETKAMM.
N3YYEHUE OKUCIUTEJBHOI'O ®OCPOPUJINPOBAHUAL.
OBHAPY/XEHUE OKCUJIOPEJAYKTA3

AKTYaJIbHOCTh TeMbl. 3HaHHE MPOIIeCcCa OKUCIICHUS BOJOPOJIa B MUTOXOHAPHUSX C 00pa3o-
BAaHHMEM SHJIOTCHHOMW BOJIbI, KOTOPBIA MPOTEKAET C BBIACICHHEM 3HAYUTEIHHOTO KOJIMYECTBA dHEP-
THH, 3a11aCaeMOi B MaKpodprudeckux cBsizsx AT®D, HeoOX0auMO sl MOHUMAaHNsE OCHOBHOTO TTYTH
YTHIM3AlUHA KUCIIOPOJa B KJIETKE B HOPME W MATOJOTHH. | MIIOPHEPTeTUYECKUE COCTOSIHUS, BO3HU-
KaoIKe B pe3ybTaTe HAPYIIEHUSI pabOThI ILIXaTSIBHOMN 1[N, HAPYIICHHUS COTPSDKEHUS TbIXaHUS
u GochopuIupoBaHusi, HEJOCTATOYHOTO IMOCTYIUICHUS CyOCTpPaTOB OKMCJIEHHs, JIeKAT B OCHOBE
pPa3BUTHUS MHOTHX ITAaTOJIOTMYECKUX COCTOSHUU. JleueHne mocneaHnx TpedyeT 4eTKOro MpeicTaB-
JieHus 00 OKUCIHUTEIbHOM (oCHOPUIUPOBAHUH, O CITOCO0AX €ro PEryJSIIUU, SHEPTeTHICCKOM 1eH-
HOCTH CYOCTpaTOB, MOCTaBJISIONIMX aTOMBI BOJAOPOJia B JbIXaTelIbHYIO IIerb. HexoTopeie u3 HUX
(cyoctpatsl nukina Kpebca — muTpar, CyKIIMHAT) UCTIOIB3YIOTCS I KOPPEKIIUU METaO00IMUYeCKUX
HapyueHuid. OKCUTreHa3HbIA MyTh YTUJIU3AIMH KUCIOPOJa UMEET BAXXHOE 3HAYEHHE B IpoIleccax
00e3Bpe)KMBAHUS B OPraHU3ME KCCHOOMOTHUKOB U TOKCHUYHBIX METa0O0JIUTOB.

Heab 3aHATHSA: TOJYYUTH MPEACTABICHUE O MYTIX YTHWIM3ALUMUUA KHCIOPOJa KIETKAMHU;
0 JIOKQJIM3allMM, CTPOCHUH U (PYHKIMOHUPOBAHUN KOMIIOHEHTOB JILIXaTEIbHOM IeTH U [EeNd MUK-
POCOMHOT0 OKHCIICHUS, 00 OKUCIUTEILHOM (oCcHOpPHIMPOBAHNN; YCBOUTH, YTO CONPSHKCHHE JTbIXa-
HUA U GOCPOPUITUPOBAHUSI CITY>KUT OCHOBOM HOPMAJIbHOTO SHEPrO00ECIeUeHUs KIIETKU; HAYYUThCS
MIPUMEHATH 3TU 3HAHUS TPU MOCIEAYIONIEM U3yUYEeHUH KIETOYHOTO METaboIMu3Ma.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{15l MONHOrO yCcBOEHHS TeMbl HEOOXOIUMO
MTOBTOPUTH U3:

" 0bwel xumuu.

— TIOHSTHUSl «OKUCTIEHUE» (KOKHCIUTEIB)), «BOCCTAHOBICHNUE» («BOCCTAHOBUTEIBY), «OKUC-
JTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIHHNY», «PEJOKC-TIOTEHIIHA», «MaKpOIPTrudeckas CBS3bY,
«MaKpOIPTHUY;

" OUOOp2AHUYECKOU XUMUL.

— ctpoenue AT®, ee ponp Kak YHUBEPCATBLHOTO Makpoldpra; 6apOUTYpOBYIO KHCIOTY U €€
MIPOU3BO/IHBIE;

" yumonozuu.

— CTPOEHHE MUTOXOHJIPHATbHON MeMOpaHbI;

" OuoXuUMUL.

— KJacC OKCHJIOPEOyKTa3bl, MUPUAUH- W (IIaBUH3aBUCHUMBIC JIETHIPOTEHa3bl, CTPOCHHE
u ¢pyukimonnposanne HAJTY, ®MH, ®AJL; Bogopoanonopras ¢pyukius nukia Kpebea; cyberpa-
11 L{TK, mocraBnsromnye BOIOpO B IbIXaTENbHYIO IEMb.

3AJTAHUS 1JISI CAMOITPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUI

3aoanue 1. Kakue U3 NIpuBEICHHBIX YTBEPKACHUN HE XapakTepu3yoT ATD?
A. IlyprHOBBII HYKJIEOTHI.

b. YHuBepcanbHBIN Makpodpr B KJIETKaX.

B. Nmeet nBe ryanunanHdocdaTHbie CBSI3U.

I'. Umeet nBe dpochoanruapuanblie CBA3H.

J. SABnsiercsa hopmoit 3amacaHusi, XpaHEHUs U IEpeJaul SHEPTUH B KJIETKax.

3aoanue 2. Kakue u3 Hke nepeuncieHnbix cyocrpatos LITK He sBnsitoTcs toHOpamMu BOJIO-
pozaa JJisl AbIXaTeIbHOU Lenu?

A. CykuuHar. I'. dymapar.
b. LuTtpar. . Oxcanoarerar.
B. Uzouwmtpar. E. Cykuunun-KoA.
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3aoanue 3. Hanumure popmyny ATD, 0603HAUUB MaKpOIPTHUECKHUE CBS3H.

3aoanue 4. B nukine Kpebca npoTeKarT YeThIpe JerHAPOTeHa3HbIC PeaKIUu:
A. U3ouurtpar — o-KeToriryrapar.

b. a-Kerornyrapar — cykunHui-KoA.

B. Cykmunar — ¢ymapar.

I'. Manar — okcanoanerar.

4.1. YKaxuTe COOTBETCTBYIOUIMHA KaX/10H peakuu (pepMeHT.
4.2. YKaXHATE COOTBETCTBYIOIINI KaXKI0M eruaAporeHase KohepMeHrT.

4.3. OTHecuTe KXyl OETUApPOreHasy K paspsay MUPUIMHOBBIX JMOO ()JIaBUHOBBIX JIETU-
poreHas.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! pu1s1 06cyxneHust:

1. TkaHeBoe abIXaHHE — IPOLIECC OKUCIEHUS BOAOPOJAA CyOCTpaTOB B JbIXaTEIbHOH Iienu
¢ 00pa3zoBaHMEM PHJIOTEHHON BOJIBI B KileTKaX. OTiindns 06pa3oBaHus BOJIBI B IPOLIECCE TKAHEBOTO
IBIXaHUS OT TAKOI'o K€ Mpoliecca in vitro.

2. CtpoeHHe KOMIIOHEHTOB JBIXaTENbHOM 1NN, KOMIIEKCH (PepMEHTOB, KOPEPMEHTHI, Me-
XaHU3M (PYHKIIMOHUPOBAHUS.

3. Cxema [npIXaTeNbHOM ULENH, IYHKTH (ochopuaupoBaHusi, MeXaHU3M (OPMHUPOBAHUS
JIEKTPOXMUMUYECKOI 0 OTEHIIHAA.

4. Mexauu3Mbl MUTOXOHApHAILHOrO cunTe3a ATD. H-AT®-cunrasza. ConpsikeHue Ipolec-
coB JibIXaHus 1 GochopumpoBanus. XeMuocMotruueckas Teopuss Murtdemia. Koaddumuent pocdo-
puiupoBanus (P/O) i pa3nuuHbIX CyOCTpaTOB, MOCTABIISIFOIINX BOAOPO/ B ABIXaTEIbHYIO LIEMb.

5. Perymnsmus paboThl IbIXaTENbHOM IETH U H*-AT®-cuHTa3bI.

6. IlpuunHBI pa3BUTHS TUIOIPHEPIETHYECKUX COCTOSHUH. Pa300ImeHne OKUCIUTENEHOTO
dochopunupoBanus (MexaHusM, pazoduuTenu). MHruOuTopsl nepeHoca 3JI€KTPOHOB U OKUCIIHU-
TeabHOro (hochopuapoBaHus.

7. MuKpocoMallbHOE OKHCIIEHUE, POJIb €TO0 B KIIETKE.

JIMTEPATYPA JUIA ITIOATOTOBKHU

Ocnosnasn
1. Buonoeuuecxas xumus / B. K. KyxTta [u ap.]. MockBsa : bunom, Munck : Acap, 2008. C. 134-154.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Munck : Beim. mik., 2013. C. 76-89.
3. KoHCIIeKT JIeKIHid.
Jlononnumensnas
1. Buoxumust genoseka / P. Mappu [u ap.]. Mockea : Mup, 1993. T. 1. C. 111-139.

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

Jlnist yCBOEHUsI TeMbl HEOOXOJJUMO YSICHUTD, YTO:

1. Oxucnenne BomOpoAa B LIENIM TKAHEBOTO JBIXaHUS SBJISETCS OCHOBHBIM HCTOYHHKOM
9HEpruu A peakuuu cunreza ATO.

2. Ilpomecc oOpa3oBaHUs BOJABI B OpPraHW3ME W BHE €r0 COBEPIIACTCS C BBIACICHHEM
210-230 x/I>x/MOJb SHEPTUH.

3. B opranmsme cuaTe3 H2O porcxoauT npy y4acTUy AbIXaTeIbHOH IeTH.

4. Yactp sHepruu 3toro npotecca (= 40 %) ucnonsiyercs A peakuuu cuate3a ATO.

5. Peaxmust okuciaeHHs BOAOPOIa CyOCTPAaTOB B JABIXaTENbHON LIEMTH B OpPraHU3Me COTpshKEHA
C MPOIIECCOM OKUCTUTENBHOTO pochopumupoBanus (cuare3 ATD u3 AJID u HaPOs).
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6. Koappuument dhochopunuposanus (P/O) — 310 unciao moneit nornomeHHoro @y, xoro-
peie nonui Ha obpazoBanue AT®d, B pacdere Ha OJIMH aTOM KHCJIOPOJa, UCIIOJIH30BAHHBIN B MPO-
1L[ECCE TKAaHEBOTO JIbIXaHUSI.

7. OKCHUreHa3HbIH MyTh YTHJIM3AIlMM KHCIOpOJa OCYIIECTBISETCS B MEMOpaHax 3HJOIIIA3-
MaTHYECKOTO PETUKYJIyMa U CIIOCOOCTBYET BKIIIOUYECHHUIO KUCIOpojaa B cydcrpar. Takum criocobom
MIPOUCXOUT 00E3BPEKUBAHNE MHOTUX TOKCUYHBIX BEIIECTB (MUKPOCOMAIbHOE OKUCIICHHE).

3aoanue 1. I300pa3ute cxeMmy IbIXaTEIBHOMN LENHU IS CyOCTPaTOB MUPUIMH3ABUCUMBIX JIe-
rUApOreHas (Manar, 0-KeToriryTapar, U30IuTpar). YKaxute kodhdunueHt GochopuanpoBanus.

3aoanue 2. 1300pa3ute cxemy AbIXaTEIbHOU LIENH I CyOCTpaToB, JErHIPUPYEMBIX C yda-
ctueM DA/l Ykaxure kodpdunuent pochopunmupoBanus. Ckompko ATD Oyner cuHTE3UpOBAHO
IIPU OKUCJIEHUH 5 MOJIb CyKLIMHATA?

3aoanue 3. Kakoe (kakue) U3 IpHUBEIECHHBIX YyTBepxkIeHui BepHo? I[locrnemoBarenbHOCTH
PaCIOJIOKEHUSI KOMIIOHEHTOB JIbIXaTEIbHOM 1ETH ONPEeACIISIeTCS:

A. X¥MHUYECKOH CTPYKTYpOil IEPEeHOCUYHKA IIEKTPOHOB.

b. BenmuunHO# peokc-moTeHIaa (Eo/).

B. Benu4nHoi IPOTOHHOTO 3JIEKTPOXMMHUYECKOro noTeHimana (ApH").

I'. SIBnsercsa npon3BOIBHOM.

3aoanue 4. Tlopbepute K KaXIOMy KOMIUIEKCY JBIXaTEIbHOW IIEMU COOTBETCTBYOIIHIA
HeOENKOBBIM KOMITOHEHT:

1. HAIIH'H*: yOMXHUHOH OKCHIOPENyKTas3a. A. DAL
2. YOUXHUHOII: HTUTOXPOM C OKCHJIOPEIYKTa3a. b. I'em.
3. CyKunMHaTAETuApOreHasa. B. ®MH.
4. IIuToOXpOMOKCH/Ia3a. . HAJ".
1. Tem, Cu?*.

3aoanue 5. TlonbGepure k HTUM x€ (hepMEHTATUBHBIM KOMIUJIEKCaM (CM. 3aianue 4) COOTBET-
CTBYIOIIIME UHTUOUTOPHI:

A. [luanuepr. . Amutan (6apOuTypoBasi KUCTIOTA).
b. CO. E. Porenon.

B. H.S. K. Aatumuimi A.

I'. A3upg Harpus. 3. ManoHnar.

HpLIGMJleOCmb pewenuﬁ npoeepvnie, conocmasue ux ¢ omeemdamu.

IIPOBEPbTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Kakoe (kakve) W3 TPHUBEACHHBIX YTBEPXKICHUM, COTJIACHO XEMHOCMOTHYECKOU
Teopun Murtuenia, HEBEpHO?

A. B nporecce (GyHKIMOHUPOBAHUs JIbIXaTEIBHOM €N TPOMCXOAuT nepeHoc H' uepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHIPUHL.

b. DHeprus, Beienstomascs npu tpancnopre 31ektpoHoB I, I, IV komrmiekcamu nprxarenbHOM
LIETIH, UCTIONB3YETCs Ha NepeKaulBaHie MPOTOHOB U3 MaTPHKCa B MEXMEMOPaHHOE IIPOCTPAHCTBO.

B. B npoiuiecce TkaHeBOro AbIxaHHsl Ha BHYTPEHHEH MeMOpaHe MUTOXOHJPHUM dopMupyercs
IIPOTOHHBIN 3JIEKTPOXUMUYECKUNA TOTEHLINA.

I'. DHeprust 37MEKTPOXMMHUYECKOrO MOTEHIMala Ha BHYTPEHHEH MHMTOXOHAPUAIBHONW MEM-
OpaHe UCTIOIB3YETCs A paboThl V KOMITIIEKCA.

J1. O6paTHbIi TOK MPOTOHOB U3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPHUKC MO MPOTOHHBIM
kananam H'-AT®-cunrassl conpoBoxaaercs cuarezoM ATO.
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3aoanue 2. Kaxue u3 cienyomux yreepxkaeHuit xapakrepusytotr H'-AT®-cunraszy?
A.V (dbepMeHTHBII KOMIUIEKC Ha BHYTPEHHEH MEMOpaHe MUTOXOHIPHUH.

b. UHrubupyercst OJIMrOMUIITHOM.

B. meet npoTOHHBIE KaHAJIBI.

I'. Moxer nposiBisate AT®-a3Hyt0 akTUBHOCTb.

J. Ilepexoaut B paboyee COCTOSHUE MO BIMSHUEM JIBUXKYIIHUXCS Yepe3 Hee IPOTOHOB.
E. Uarubupyercst aTpakTHIO3UI0M.

3aoanue 3. Ilponiecc TKAHEBOTO IBIXaHUSI CTUMYIUPYETCS MPU JOOABICHUH K CYCIIEH3UH MH-

TOXOHJIPUM:
A. ATO. I'. bapOutyparos.
b. A1D. . 2,4-Tluautpodenomna.
B. KCN.

3aoanue 4. IlppurHaMy TUIIO3HEPTETUYECKUX COCTOSHUM (HapylleHue cuHre3a ATD) B mu-
TOXOHJPUAX MOTYT OBbITh:

A. Henoctatok cyOCTpaToB TKaHEBOT'O JIBIXAHHUS.

b. HenocraTok kucnopona.

B. N36biTok BuTamMmuuoB PP u By.

I'. lo6aBneHne K N30JUPOBAHHBIM JIBIIIAIIMM MUTOXOHAPHUSAM OJIMTOMUIIMHA.

J1. Huskas konnentpanus AJl® B MaTpukce MUTOXOHIPUH.

E. Pazobuienue ¢ yyactueMm 2, 4-quHUTpOdEHoA.

3adanue 5. B xIMHUKY TIOCTYINWIIA MAMEHTKA C OTPABIEHUEM CHOTBOPHBIMU IpenapaTaMmy —
IIPOU3BOIHBIMU 0apOUTYpOBOM KuCIOThI. Kakue coeinHeHMsl HyKHO BBeCTH OOJIbHOW J1JIs1 BOCCTa-
HOBJICHUS TKaHEBOT'O JbIXaHUs Ha IEPUOJ BHIBEJICHUS] CHOTBOPHOTO Ipenapara U3 opranusma?

A. M3onutpar.  b. Aumin-KoA.  B. Manar. I'. Cyknunar.

3aoanue 6. Ctynentsl B 1abopatopHoi padboTe in VItro uccieaoBaiy AeHCTBHE MajloHATa Ha
psa pepmentoB nukia Kpedea. Hakorenue kakoro Mmetabonura oHl 0OHAPYKUIH?

A. Mauar. I'. Cykuuun-KoA.
b. U3ouurpar. . a-Ketormnyrapar.
B. Cykuunar.

3aoanue 7. Cxonbko Moiab AT® MoxeT cHHTe3upoBaThCs NMPH OKUCIEHUU | Mok cyOcTpaTa
B YKa3aHHBIX Ipoueccax?

1. Aueruin-KoA — CO2 + H20. A. 4 monb.

2. Cyknuaar — VK. b. 10 mob.

3. a-Kerormyrapar — L[VK. B. 7,5 mons.
I'. 6 MmonB.

4. M3ouuTpar — CyKIIMHAT.
5. Cykuunat — CO,, H2O. A. 24 morb.

OTBeThI K pelIeHMI0 3aJaHN I

Jlna camonpoeepku ucxoo0nozo ypoeHsa 3HAHUIL

1—B.2—b,I,],E.

4.1. A —m3onurpat AI'; b — a-kerornyrapat JAI'; B — cyknunat AI'; I' — manar AT

4.2. A —HAJ"; b -HAI", ®AJ, TIID, KoA, nunoesas xucnora; B — ®AJ[; I' — HA".

4.3. A, B, I' — mupununossie II'; B — ¢pmaBunosas I

Jlna camocmoamenwvhou pabomut.

1—"%/6=25.2—"lo=1,5, cunresupyercs 7,5 AT®.3 —b.4 (1 -B;2-5;3 - A; 4-]]).
5(1-1,E;2-X;3-3;4—-A,5,B,I).
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pabora 1. U3yyeHnue peakuuii OKHCJIUTEIbHOTO ochopuiupoBanus.

Ilpunyun memooa. Ilpy OKUCICHUN PA3IMYHBIX CYOCTPAaTOB B ABIXATEIHLHOUW IIEMH BBICBO-
00XKIIaeTCsl SHEPTHs, YaCTh KOTOPOH MCIOIB3YETCsl Ha PEAKIMI0 OKHCIUTEIBHOTO (ochoprimmpoBa-
Hus. CTerneHb MoclieHEero (IHepreTudecKas IEHHOCTh CyOCTpaToOB) OMPEENsIeTCs M0 yObUIN Heop-
raaudeckoro ¢ocdara, kodpdumuent P/O moxer paBustecs 0,5; 1,5; 2,5. Mcnonb3ys pa3nuyHbie
cyOcTpatsl (s10;109Hast, sTHTapHasi, aCKOPOMHOBAsI KUCIIOTHI), OlleHUBaeM 3(hPEeKTUBHOCTH OKHUCIIU-
tenbHOTO (ochopmmpoBanus. Conepxanne GochopHOIl KUCIOTHI ONPEesieM B PEaKIMH C MO-
TUOIaTOM aMMOHHUS M PEAYIUPYIOIIUM PAaCcTBOPOM ACKOPOMHOBON KHCIOTHI MO WHTCHCHBHOCTH
OKpacKHu 00pa3yroIeicst MoJIMOIeHOBOH CHHHU.

CxeMa MocTaHOBKH OIbITA:

Conepicamoe mpoBHpOK Konrpoabnas OnbITHBIE TPOOBI, MJI
npooa, M 1 2 3
WukyOannonHas cMech 1,0 1,0 1,0 1,0
DU3NOIOTHIECKHNA PACTBOP 0,5 — — —
PacTBop 5107109HOM KHCTIOTHI - 0,5 - -
PacTBOp SIHTapHOMN KHCIOTHI — — 0,5 —
PacTBOp ackopOWHOBO# KHCIIOTHI + IIUTOXPOM C — — — 0,5
CycCreH3usi MUTOXOHIPHIA 0,5 0,5 0,5 0,5
WNukybanms 10 MuH pu KOMHATHOHM TeMIlepatype, 3aTeM J00aBUTh:
PactBop TpuxmopykcycHoi kucnotsl (TXYVY) 1,0 1,0 1,0 1,0
PactBop MonubaaTa aMMOHHMS 0,5 0,5 0,5 0,5
Penyuupyrommii pactop @ucke u Cybappoy 0,5 0,5 0,5 0,5
CopepxuMoe Bcex MpoOHUpOK pa30aBuTh BOIOH B 8 pa3 (1 M comep>KUMOTO 1 7 MIT BOJIBI)
WNuky6auus 10 MunyT.
Pesyabrar:
1. OtieHUTE UHTEHCUBHOCTH OKPACKH T10
4-0annpHOM 1IKane:
2. Koa¢pdunuent P/O:

BoiBoxa:

Pa6ora 2. U3yuenue Bausuus 2.4-nunutpodenona (2,4-1H®P) na okucaurebHoe oc-
(¢opunuposanmue.

Ilpunyun memooa. 2,4-JJH® — pazodumurens pochoprmpoBanusi, COMPSHKEHHOTO ¢ OKHC-
nerueM. O6 3(h(peKTUBHOCTH OKUCIUTENBHOTO (POCHOpPUIUPOBAHUS CYIAT MO YOBIIM B MHKYyOAIH-
OHHOM cpejie HeopraHu4eckoro gocdara, KOTOPBIN ONpeAeseTcs, Kak onucaHo B padote Ne 1.

Coaepxumoe NpooMpox KonTpoJas (M) OnpIT (M)
PacTBOp s0J104HON KUCIIOTHI 0,5 0,5
PactBop 2,4-JHD — 0,5
PU3N0JOTNUECKUH PacTBOP 0,5 —
CycrieH3usi MUTOXOHIPHNA 0,5 0,5
WNuky6arus 10 MUH Tpyl KOMHATHON TeMIIEpaType

PactBop TXVY 1,0 1,0
PactBop MonmbiaTa aMMOHHS 0,5 0,5
Penyuupyromuii pacTBop 1,0 1,0
Pe3yabTaT (HHTEHCHBHOCTH OKPACKH):

BeiBOa:
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Padora 3. OTKpbITHE aJIbACTHACTHAPOTreHA3bI B MOJIOKE.

®epMeHT BbIpadaThIBa€TCSI MUKPOOPTaHU3MaMH, TMOMAJAl0NIMMK B MOJIOKO u3BHE. [lo xumu-
YEeCKOH MPHUPOJE OH OTHOCUTCS K (PIIaBONPOTEMHAM, CIIOCOOHBIM OKHCIISTH aJIbJIETU/Ibl, B YACTHOC-
Td, popmanpaerun. [Ipu gobGaBieHUH K HEKUISTYEHOMY MOJOKY (opManblIeruaa U METHICHOBOM
CHHHU aNbJCTUAJICITUPOTeHa3a OKUCISIET (OPMATIBACTH B MypaBbHHYIO KUCIIOTY, 2 OCBOOOXKIa10-
1Iyecs MpH 3TOM MPOTOHBI U AJEKTPOHBI EPEHOCITCS] HA METHJICHOBYIO CHHB, BOCCTAHABIIMBAs €€
B OECIIBETHOE COCTMHEHHE.

Xo0 paoompr. B 1-10 mpoOUpPKyY BHOCAT 15 Karenp KUIMTYSHOTO0 MOJIOKa, BO 2-10 — 15 karens
HEeKunsueHoro. B xaxyro npodupky BHocsT o karie 0,4 % pactBopa hopManbaeruaa u mo Karie
0,01 % pactBOopa MeTHIIEHOBOW CUHH. [IpOoOMpPKH BCTPSAXHUBAIOT U 3aKPHIBAIOT MPOOKaMM, 4TOObBI
CO3/1aTh OTHOCUTEJILHO aHa3POOHBIE YCIOBHUSI.

[Tpobupku momermiaroT B Tepmoctat npu 37 °C 1 0OTMEUaroT yepe3 5 MUH MOCTEIeHHOe o0ec-
LIBEYMBAHUE METUIICHOBON CUHH.

Pe3yabTar:

BriBOa:

Pa6ora 4. O0Hapy»keHHne KaTajla3bl KPOBH.

B mporiecce TkaHeBOro AbIXaHUsS 0Opa3yeTcsl HE TOJIBKO BOJA, HO U TOKCUYHAS JJISl KJIETOK
MepeKnch BoJopoaa. Pasnoxenue nepekucu Bo0poIa KaTaIu3upyeTcsi reMcoaepKaiium GpepmMeH-
TOM — KaTajia3oii: KaTanasa

2 H,O2 —— Oz + 2H20.

Xo0 pabomwi. B ipobupky BHOcAT 10—15 kanens 3 % H202 u 1 xammo kpoBu. OTMeEqaroT
BbIJICJIEHUE MTY3BIPHKOB KHCIOPOJA.
Pe3yabrar:

BoiBoxa:

Padora S. OTKpbITHE IEPOKCUAA3BI.

Kak u karamasza, mepokcumaza — remconepxammii pepment. Ilepokcunaza karaau3upyer
OKHCIJIEHHE HEKOTOPBIX BEIIeCTB ((heHOIbI, apOMAaTUYECKUE aMUHBI) B MPUCYTCTBUHU MEPEKUCH BO-
nopona. B opranusme MIEeKONUTAOMIMX MEPOKCHUAA3HOW aKTUBHOCTHIO 00Jalal0T TeMOIJIOOWH,
MHOIJIOOWH M HUTOXPOMBI. OO aKTUBHOCTH MEPOKCUIAa3bl MOXKHO CYAUTH MO U3MEHEHUIO OKPACKU
I'BasikOBOM CMOJIBI B TIPUCYTCTBUU MEPEKUCH BOJIOPO/A.

Xo00 pabomer. B e mpoOMpKU HATUBAIOT 110 5 Kanenb 1 % pacTBopa rBaskoBOW CMOJIBI U IO
5 xamenb 3 % pactBopa H202. B mepByto npoOupky n00aBisroT 1 Karmio KpoBH, BO BTOPYHO —
1 karro H20. HaGmoaroT 3a n3aMeHEeHHEeM OKpPacKH.

Pesyabrar:

BriBOI:

IHoanuces npenogaBares:
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OBMEH YIJVIEBOAOB

3AHSATHE 9
IHEPEBAPUBAHUE YI'JIEBOJAOB. IVTIMKOI'EHE3 U I''IUKOI'EHOJIN3.
I''IMKOJIN3 1 CIIMPTOBOE BPOKEHHUE.
OBHAPYKEHHUE INPOAYKTOB CIITMPTOBOI'O BPOXXEHUSA

AKTYaJIbHOCTBH TeMbI. B mpakTuke Bpaua BCTpEYarOTCs 3a00JI€BaHUS, COMPOBOKIAIOLINECS
HapylIeHHEeM IepeBapUBaHMsl M BCACbIBaHUS YTJIEBOAOB MUIIM. J[MarHOCTHKA ATHX COCTOSHUMN
Y MIPaBWIBHBIN TIOJIXO]] K JICYCHUIO OCHOBAHBI HA 3HAHUAX, TIOTYYCHHBIX Ha 3TOM 3aHATHH. COCTOs-
HUE THUIOKCUU YacTO BCTpEYaeTcs MpH 3a00JIeBaHUSX BHYTPEHHUX opraHoB. [lepecTpoiiku BHyTpu-
KJIETOYHOTO OOMEHa MpPU TaKUX COCTOSIHUSAX 3aTPArvBaiOT U MPOLECC TIMKOJIM3a. Pa3Hble opraHbl
001a/1al0T HEOAMHAKOBOW CIIOCOOHOCTHIO QallTUPOBATHCA K THIIOKCHU, YTO U JIEKHUT B OCHOBE
HAIpaBJICHHOTO0 BpadyeOHOTO BMEMIATEIhCTBA. 3HAKOMCTBO C MPOIECCOM TIJIMKONU3a JAeT Tpe-
CTaBJICHHE O BO3MOKHOCTSIX SHEPTreTHYECKOro 00ecreyeHns KJIETOK B aHa3POOHBIX YCIOBHSIX.

Lesab 3aHATHA: 3aKPENUTH 3HAHUS 1O CTPYKTYpE YIJIICBOJOB XMBOTHBIX TKaHEH W PacTH-
TEJNBHBIX YIJIEBOJIOB NHIIHU; CHOPMHUPOBATH MPEICTaBICHHE 00 OCOOCHHOCTSAX NepeBaprUBaHUS yT-
JIEBOJIOB, TPAHCIIOPTA TIIOKO3bI B KIETKH, O MOJICKYJISIPHBIX MEXaHHU3Max JEMOHUPOBAHHS U MOOH-
JU3alMHA  TJIMKOTEHA, (PU3MONIOTHYECKOM 3HAYEHUM W PETYSIMH STHX MPOIECCOB; YCBOUTH
aHa’poOHBIE MPOLIECChl OKUCIEHUS TIIOKO3bI U UX 3HAYCHHUE.

TpeOoBanuss K MCXOAHOMY YPOBHIO 3HaHMii. /)i OJHOTO YCBOEHUS TEMBI HEOOXOIUMO
MOBTOPUTH H3!

" OUOOp2AHUYECKOU XUMUU.

— obmee mpeacTaBieHue 00 yrieBoax;

— XHUMHYECKOE CTPOCHHUE M CBOMCTBA MOHOCAaXapHI0B (TJIFOK03a, FalakTo3a, (ppyKTo3a);

— CTpPOEHHE OJIUTOcaxapuoB (MaIbTO3a, IAKTO34a, Caxapo3a);

— CTPOEHHE TOMOIIOIUCAXapUAOB (Kpaxmal, IINKOTeH, TEKCTPaHbl, IEJUTI0I03a);

— TUAPONH3 MOJTUCAXAPUIOB in Vitro;

»  OuoxuMuu:

— knaccudukaius GepMeHTOB, MEXaHHU3M JCUCTBUSA, PETYIISAIUS aKTUBHOCTH;

— nyTtH o0pa3oBanus AT® B KJIeTKax.

3AJJAHUSA JJI51 CAMOITPOBEPKH UCXO/JHOI'O YPOBHSI 3HAHUI

3aoanue 1. Yxaxure, Kakue MOHOCAXapUIbl BXOIAT B COCTAB CIEIYIONIUX COSTUHEHUMN:

1. TI'moxo3a + riaroko3a. A. Jlakro3a.

2. I'moko3a + gpykrosa. b. Manbto3a.
3. Tamakrtosza + rioko3a. B. Caxaposza.
4. ®pykTo3at ri0Ko3at rajxakrosa. I'. Padpunoza.

3aoanue 2. Kaxue 13 nepeyrcIeHHbIX HIKE YIIIEBOIOB MMEIOT CBOOOIHBIN MOJTyaleTaabHbIN
THIIPOKCHII U OyIyT 00J1a1aTh BOCCTaHABJIMBAIOIIMMH CBOWCTBAMHE?
A. Caxapo3a. b. Maneroza.  B. Kpaxmain. I'. Jlaxro3a.

Hp(lGuﬂbHOCWlb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpoco! puis1 06cyxneHust:

1. IlepeBapuBanue yrieBoja0B, MpoaAyKTel. HapyrieHus nepeBapuBaHus U UX MOJIEKYIISIPHbIE
MEXaHW3MBbl, CUMIITOMBI, IOAXOAb! K IUarHOCTUKE U JICYEHUIO. POJIb KJIETUATKN M NEKTUHOB B IH-
TaHUU YEJIOBEKa.

2. BcacbiBaHMe NPOAYKTOB IEepeBapUBaHMs yIJIeBOJOB. MoJeKyssipHble MEXaHU3MBbI, Hapy-
meHus. Cyap0a BCOCaBIIMXCS MOHOCAXapuI0B. TpaHCOPT IIHOKO3bI B KIETKH.
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3. CunTe3 rauKoreHa, HazHaueHue. [lociie0BaTebHOCTh peakIMid, YHEPro3aTpaThl U pery-
JSAUASL. ATJIMKOT€HO3.

4. Pacnan (pocdoponus, ruapoau3) IIMKOTeHa B MeYeHH M Mblmnax. [locnenoBareabHOCTD
peakuuii, peryiasius. [ TMKoreHossl.

5. I'muxonu3, Ononoruueckas posib. CyOKIeToUHas JOKaIU3aIus, 3Tarbl (HCOKUCIUTEIbHBIH,
TJIMKOJIMTUYECKOW OKCHIOPENYKIMH), PEaKMU, (PepMEHThI, SHEPreTUUECKUI BBIXOJ M MEXaHU3M
obpazoBanust AT®. Perynsnus riaukoan3a, KIto4eBbie (hepMEHTHI.

6. CniuproBoe Opoxenue. Peakuuu, obimue ¢ riukonu3oM. Pasnnune riukoansa U CiupToBo-
r0 OpOXKEHUS, PETYISIH.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

1. Buonoeuuecrkas xumus / B. K. Kyxta [u ap.]. Mocksa : buaom, Munck : Acap, 2008. C. 155-172.
2. buonocuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Beir. mk., 2013. C. 102-134.
3. KoHcriekT NeKIuid.

3AJTAHUSA 111 CAMOCTOSITEJBHOM PABOTBI

3aoanue 1. BblyunTe OCHOBHBIE 3Talbl NE€peBapUBaHMs YIJIEBOJAOB B IHILIEBAPUTEIHLHOM
TpakTe. YCBOiiTe, UTO B IpoLecce NepeBapuBaHuUs YII€BOJAOB NPOUCXOIUT (hepPMEHTATUBHBIA THI-
POJIU3 TIIMKO3UAHBIX CBSA3EH. 3aIOMHUTE Ha3BaHUS (DEPMEHTOB, IPUHUMAIOUINX Y4acTUE B IIEpeBa-
pPUBaHMHU, U MECTa UX 00pa30BaHUs.

3aoanue 2. BcnoMHHUTE CIIOCOOBI BCAChIBAaHUS MOHOCAXapuAOB M3 KHUIIEYHUKA B KpOBb.
3HaTh, YTO NEPBOE XMMHUYECKOE IIPEBpallleHHe TTII0K03bl B KileTKaXx — ee (ochopuiinpoBaHue, Ka-
TaTU3UPYyEMO€ TeKCOKMHA30M (TJIFOKOKUHA30M). YMENTEe HAllMCaTh 3Ty PEAKIIHIO.

PaccmoTpuTe cxemy npeBpalneHus IiIroKo30-6-gocdara B kierke:

YrHeBoziH UATIA
I'mroko3za

I'mukoreH «— ['1-6-0 —— TIeHTO3BI

AmuHOKUCIOTEI—— [lupyBar — Jlakrar

N

Jlununer CO2 H>0O

3adanue 3. 3anlOMHHUTE: a) U3 KAKUX MOHOMEPOB MOCTPOCH TJIMKOTEH; 0) KaKUe CBSI3U COE/IH-
HSIOT MOHOMEpHI B MOJIEKYJI€ TJIMKOT€Ha; B) B KAKUX OpraHax MpeUMMYILEeCTBEHHO OTKJIa/(bIBAETCs
TJINKOT€EH.

3.1. Beryuute peaknuu cuHTe3a M pacnanga (docdoponusa) riavkoreHa. YMenTe mucarbh uX
B BHJIE CXEMBbI, 3alIOMHHUTE (pepMeHTHI. 3HalTe HeoOpaTHUMbIE CTaJUU MPOLIECCOB M PEaKIMH, CBS-
3aHHBIE C MOTPEOICHUEM PHEPTHH.

3.2. 3arOMHHTE peakIMy CUHTE3a W pacraja TIUKOTeHa, KaTalTu3upyeMble PeryIsITOPHBIMA
bepmeHTaMu.

3.3. O0OBsACHUTE MOJIEKYIISIPHBIN MeXaHH3M mepexona (hocopuiassl U TIMKOTEHCHHTA3HI U3
HEaKTHUBHOI'O COCTOSIHUS B aKTUBHOE.

3aoanue 4. I'mukonus — cepus peakiuii, B pe3yabTaTe KOTOPBIX TJIIOKO3a pacmajaeTcs Ha
JIB€ MOJIEKYJIbI MUpyBaTa. Y MENTE MUCaTh ITH PEaKIUH.

4.1. OOpartute BHUMaHuUE Ha TO, YTO:

a) B TJIMKOJIN3€ MOKHO BBLIEIUTH HECKOJIBKO ITAIOB!

— OITOTOBUTENIbHBIN (AKTHBUPOBAHME TIIFOKO3bI M pacmaj rioko30-6-hocdara Ha nBe Moie-
KYJIbI TIIMHEepanbIerua-3-gocdara);
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— TTIMKOJIMTUYECKAasT OKCUAOPEIYKIUs (OKHCIEHUE Taulepanbaerua-3-gocdara 1o nupysara
B a9pOOHBIX YCIOBHSIX HJIM JI0 JJAKTaTa B aHA3POOHBIX YCIOBUSX);

0) OONBIIMHCTBO PeaKIMid TIMKOJIH3a, 32 HCKIIFOUEHUEM TPEX, 0OpaTHMBIL;

B) BCE ITPOMEKYTOYHBIC TPOAYKTHI HAXOIATCS B (POCHOPHINPOBAHHOM COCTOSTHHH;

') ICTOYHUKOM (ocdara npu riaukonuse spisercs ATO;

1) oopazoBanre AT® npu rauKoIu3e UaeT NyTeM cyocTpaTtHoro GpochopuaupoBanus.

4.2. CpaBHUTE [VIMKOJIU3 CO CHUPTOBBIM OpPOXKEHUEM, YCTAHOBUTE CXOACTBA U PA3IMUUSL.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBbI)

3adanue 1. Y 060JbHOTO, CTPAIAIOIIETO YHTEPOKOJIUTOM, MOCIIE NMPUEMa MOJIOKA IMOSBUINUCH
auapest, KoJuku, MmereopusM. C HeJJOCTAaTKOM Kakoro (hepMeHTa 3TO CBA3aHO?

A. AMunassl. I'. ManbTassl.
b. Caxapas3sbl. J. ' TUKOT€HCUHTA3BI.
B. JlakTa3ssl.

3aoanue 2. Yactb mocTynuBIIEH B OPraHU3M TIIOKO3bl OTKJIAJIBIBAETCS B BUJE TNIMKOTEHA.
Kakoii ¢pepmeHT yyacTByeT B €ro cuHTe3e?

A. I'moxo30-6-ocdarasa. I'. a-1,4-I'muko3upgasa.

b. ®ocdopunaza. . a-1,6-I'muko3unasa.

B. I'mukorencunTasa.

3aoanue 3. I'moxo30-6-pochar — ocHoBHas akTuBHas (Gopma TmoKo3bl. Kakoit depmeHT
y4dacTByeT B ee 00pa3oBaHUU?

A. I'mroko30-6-docharneruaporenasa. I I'moko3o-1-hocharypuaunrpancdepasa.

b. I'ekcokunasa. . ®ocdornokomyrasa.

B. I'moko30-6-docdarasa.

3aoanue 4. B rnvkoan3e UMEIOTCS peakiuu, MPUBOASAIINE K 00pa30BaHUIO MAaKPO3IPTUUECKUX
COCIMHEHMI. YKaXXUTE TAKYIO PEAKIHIO!

A. ®ochoanokcuaneToH <> rmiepanbaerui-3-gocdar.

b. 3-®ocdormmnepar <> 2-pocdorimmepar.

B. IIupyBar <> nakrar.

I'. I'muuepansaerun-3-gocdar <> 1,3-audocdornuuepar.

J1. I'moko3a — TI0K030-6-hocdar.

3aoanue 5. VI3BeCTHO, UTO B IJIMKOJIM3€ UMEIOTCS PEaKLuu, conpskeHHble ¢ cuHTe30M AT®
nyTeM cyocTpaTtHoro pocopuarpoBaHus. YKaKUTE TaKyl0 PEaKIHIO:

A. T'mroko3a— TImok030-6-ocdar.

b. ®pykTo30-6-pochar — dppykro3o-1,6-gudocdar.

B. ®ochoanokcnaineron <>ruunepanbaerua-3-pocdar.

I'. Imuuepansaerua-3-gpocdar <> 1,3-audocdornuuepar.

J1. ®ocdoenonmnupyBar — nUpyBart.

3aoanue 6. B onuoii u3 peakumii rimkonmsa obpasyercas HAJIHH'. Kakosa ero cyan0a
B aHAPOOHBIX YCIOBUAX?

A. YyacTByeT B IpEBpAILIEHNH MaJlaTa B OKCAJI0AaleTar.

b. Mcnionp3yeTcs 171 BOCCTaHOBJIEHUSI OKcaoalerara.

B. SIBnsieTcs HCTOYHUKOM 3JIEKTPOHOB M H* nns gpixaTeapHOM LeTH.

I'. IIpeBpamaer mupyBar B JIAKTAT.

J. Ucnonb3yercs B cyocTpaTHOM (QochopuinpoBaHUn.
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OTBeTHI K pelIeHnI0 3aJaHN I

Jlnsa camonpoeepku ucxo0Hozo ypoeHs 3HAHUNL.
1(1-5;2-B;3-A;4-1).2—B5B,B,T.

JIABOPATOPHAS PABOTA (60 MUHYT)

CnupTroBoe OposkeHue.

Cnupmoeoe 6pocenue — (PEePMEHTATUBHLINA IIPOLECC PACIana IJIOKO3bl ¢ 00pa30BaHHEM
3THUIIOBOI'O CHI’IpTa nu erIeKI/ICJIOFO rasa.
CsH1206 — 2C2HsOH + 2COa.

[Iponecc rimkonusa u OpoKEHHUE MPOTEKAIOT OJUHAKOBO 0 00pa30BaHus MUPOBUHOTIPATHOM
KHCIIOTHI C BbIZICJICHUEM TeIia U 00pa3oBaHueM ABYX MoJiekyn AT®. B anaspoOHBIX yCIOBUSIX MO
JeHCTBHEM APOXIKeBOU AekapOokcminassl (TIID) mupoBuHOrpaHas KUCIOTA AEKaApOOKCHIUPYETCS
U MPEBPALIACTCS B YKCYCHBIN albJerujl, KOTOPbI BOCCTAHABIUBAECTCS B STUJIOBBIMA CIIUPT MO ACH-
CTBUEM AJIKOTOJIbIETUAPOTrE€HA3bI.

Xo00 pabomuer. IIpobupky Ha 1/3 3amONHSAIOT PACTBOPOM IPOXKIKEH, JOTUBAIOT A0BEepXy 5 %
pacTBOPOM IUIFOKO3bI U 3aKpPbHIBAIOT KOPKOBOM MPOOKOW €O CTEKIIHHOM TpyOkoil. Takoil Opoauib-
HBIHM anmapaT nomemaioT B TepMocTat npu 37 °C Ha 30—50 MUHYT (B 3aBUCUMOCTH OT aKTUBHOCTHU
dbepmentoB npoxokeit). Korma B mpoiiecce OpoxeHHs] MPOM30iiIeT HAKOIUIGHHE ra3a B BEpXHEH
4acTy NPOOUPKH, IPOJIENBIBAIOT KauecTBEHHbIE peakiuu Ha CO2 1 cuprT.

1. O6napyscenue COs.

B Opomunbnbiii anmapar HanmBaioT 10 % pactBop NaOH moutun mo kpaeB mpoOupku
U, 3aKpbIB OTBEpCTHE OOJIBIIUM MajbleM, MEPEMEIIMBAIOT €€ COACPKUMOe. YTIEKUCIbIA ra3 mo-
IJIOIIAETCS IIEJI0YbI0, CO3/1aBasi BAKYYM, U Iajell IPUCACBIBAETCS K OTBEPCTUIO IPOOUPKH.

2. OoHapyscenue IMuN08020 cnupma.

CnupT MOXKHO OTKPBITH C TOMOLIBIO PEAKIIMY MOTydeHus HonodopMma:

C2HsOH + 412 + 6NaOH — CHIs + 5Nal + HCOONa + 5H20.

Jl1st 3TOTO OKOJIO 2—3 MII KHAKOCTH W3 OPOIUIBHOTO ammapata OT(QHUIBTPOBBIBAIOT B MPO-
OUpKy, 100aBIAIOT HECKONIbKO Kanenb 10 % pacTBopa iofa 10 MoJy4eHHs JKEITOr0 OKpalluBaHUs
¥ HArpeBaroT, HE JIOBOJIS 10 KUIIEHUS, B TNIAMEHN CIUPTOBKHU. Uepe3 HEKOTOpoe BpeMsl OLTYIIaeTCs
XapakTepHbIi 3anax iogodopma.

PesyibraThl:

BeiBOI:

IHoanuce npenojgaBares:
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3AHSATHE 10
ITYTU METABOJIN3MA ITUPYBATA. I'NIIOKOHEOI'EHE3.
ABPOBHBIN PACHA/L I'TIOKO3bI IO KOHEUYHBIX ITPOJIYKTOB (CO2 u H20).
KO/IMYECTBEHHOE OIIPEJAEJIEHHUE IIBK B MOYE

AKTYaJIbHOCTB TeMbl. V3yyatoTcs LeHTpasibHbIe TyTH, 00eCIIeYnBaroLIie CBA3b aHA00IN3Ma
U KatabonM3Ma, IyTH, B KOTOPbIE BOBJICYEHBI OCHOBHBIC IHILEBBIC BEUIECTBA (YIIeBOIBI, OEIKH,
xupsl). [loHnMaHue 3HaYEHUS LIEHTPATIBHBIX META00INYECKUX ITyTel, a3pOOHBIX IPOLIECCOB OOMe-
Ha TJIIOKO3bI JJIsl DHEProoOeceYeHNsl KIIETOK Pa3JInYHbIX OPraHOB MO3BOJISET IMOHATh MEXAHU3MBbI
HapyweHust GyHKLIUN OT/IEJIbHBIX OPraHOB U CUCTEM IIPH TOPMOXKEHUU ITUX MPOLECCOB (THIOMIIN-
KeMUYecKass KoMa, UIIeMHusi U WH(PAPKT MHOKapaa U Ap.). B MenunuHCKON MpakTHKe HEKOTOpHIE
IIPOMEKYTOUHBIE MPOJYKTHI ATUX MYTEH UCIONB3YIOTCS AJI KOPPEKLIUN METa00IMYECKUX Hapyllle-
HUI (JTMMOHHAs KHCJIOTa, HUKOTHHAMHJ, KOKapOOKCHIa3a, KOMIIOHEHTHI aJCHUJIOBON CHCTEMBI
u ap.). ConeprkaHue INIIOKO3bl B KPOBU — OCHOBHOM OMOXMMHUYECKUH II0KA3aTeNIb COCTOSIHUSA yTJle-
BOJHOTO OOMeHa B opraHu3Mme. OTKIOHEHHE €ro OT HOPMBI MPOUCXOMUT IpHU psijie 3a00JIeBaHHN.
Ha 3ansATHN N3y4aroTcss MEXaHU3MBbI TOJEPKAHUS HOPMAJIBHOTO YPOBHS IVIFOKO3bI B KPOBHU.

Ieab 3aHATHA: 3aKpenuTh 3HaHUA 0 NyTsax npespanieHus [IBK B kneTkax B 3aBUCHMOCTH OT
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKMCIMTEIBHOIO METa00IM3Ma KIETOK, O [NIFOKOHEeore-
He3€ Kak BaXHOM IIpoliecce MOJiepKaHUs YPOBHS IJIFOKO3bI B KPOBH; c(hopMHpOBATh IIpe/iCTaBIe-
HHUE O B3aHMOCBSI3H LIEHTPAIbHbIX TyTel MeTaboar3Ma ¢ a3pOOHBIM INIMKOJIN30M; OBJIAETh TIIIOKO-
300KCUAA3HBIM METOIOM KOJUYECTBEHHOTO ONPENEICHHS ITIFOKO3bI.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /[Ji1 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
IIOBTOPUTH U3:

" OUOOP2AHUYECKOU XUMUU:

— PpeaKIMH OKHCIUTEIHHOTO IeKapOOKCHIUPOBAHHS 0-KETOKUCIIOT;

— PpeakLMH anbJ0JIbHON KOHJICHCALUY;

— TIPUPOIHBIE MAKPOIPTUUECKUE ALMIMPYIOLIUE PEAreHTHI;

" OUONOUYECKOU XUMUU.

— TKaHeBOE JbIXaHHe, CyOCTpaThl, MEXaHU3M;

— TJIMKOJIU3;

— okucauTenbHoe nekapookcunnposanue [1BK;

— LUKJ TPUKApOOHOBBIX KUCIIOT.

3ATAHUS 1JISI CAMOITPOBEPKH UCXO/JHOT'O YPOBHS 3HAHUM

3aoanue 1. Ilon6epure Kk kKax10My pEepMEHTY COOTBETCTBYIOIINNA KOPEPMEHT:

1. HAJIHH" — neruaporenasa. A. OAJI.

2. QH2 — geruaporenasa. Bb. T'em.

3. lluToxpoMokcuaasa. B. ®DMH.

4. Manataeruiporesasa. I'.Tem, Cu".

5. CyKIMHATAETUAPOreHa3a. . HAJT.
E. HA1D".

3aoanue 2. Yxaxute, K KaKOMY KJIacCy OTHOCSITCS lepeuncIeHHbIe (PEPMEHTHI:

. 'ekcoknHaza.

. Anpionasa.

. ®ochodpykTroknHaza.

. ®ocdornuriepaTKkuHa3a.

. Herunporenasa 3-OI'A.

. EHonaza.

. [InpyBaTkuHasa.

. Tpuozodocharuzomepasa.

03N N KW

A. OkcuaopenyKrasbl.
b. JIna3ssrl.

B. JIurassl.

I'. Tpaucdepassr.

. I'maponassl.

E. U3omepassbl.
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3aoanue 3. YKaxxure, B KAKUX peakLUsAX TJIMKOJIN3a UCIIONb3YETCs, a B KAKUX CUHTE3UPYETCs
ATO:

1. 2-®I'K « ®EIIBK. A. Ucnonszyercst AT® kak morop GochaTHOM rpymibL.
2. 3-OT'A & 1,3-1DT'K. b. Cunresupyercst ATD.
3. ©p-6-p — dp-1,6-d. B. Peaknus He cBsi3aHa ¢ 3aTpaToil mim cuate3om ATO.

4. ®EIBK — IIBK.

5.T'n — rn-6-o.

6. 1,3- 1OI'K « 3-OI'K.

7. ®p-1,6-bP «>3-OI'A + DJIA.

3adanue 4. A>poOHBIN pacmaa IIFOKO3bI — 3TO Tpolecc MoiaHoro okucienus ee no CO»
u H20. On BKIIOYaeT peakuuu adpoOHON JUXOTOMHUU (CpaBHUTE C aHA’POOHOI) W MOCIeIyroIIee
OKHCJICHUE TTUPYyBaTa B 00IIEM MMyTH KaTaboau3Ma.

4.1. Hanumute peakiuu, KaTaIUu3upyeMble OTIEIbHBIMH (DEpMEHTaMH MUPYyBaTAETHUIPOTe-
Ha3HOT'O KOMILJIEKCA:

4.2. Onpenenute KoiaudecTBO MoJeit AT®, cuHTe3upyemMoe 3a cYeT AeTUAPUpPOBaHus 1 Mot
[1BK. s aroro:

a) HaIlMIINTE CyMMapHOE YPaBHEHHE OKUCIUTEIHHOTO JeKapOOKCUINPOBAHUS;

0) IOKaXUTE MyTh OT BOCCTAHOBJICHHOTO KO(EPMEHTA IO KUCIOPOIa;

B) BCIIOMHHTE omnpeenenne kodhduurenta GpocGopuiupoBaHusi U paCCUUTANUTE €ro A ITO-
o Iporecca.

3aoanue 5. BcrioMHUTE MOCIEN0BATENBHOCTh PEAKIIMM, COCTABIIAIOIIAX LUTPATHBIM LMK,
Ha3zBaHME (PEPMEHTOB, KaTATU3UPYIOLINX ITH PEaKLUU, U UX KOPEPMEHTHI.

5.1. Mcnonb3ys cxemy CBsA3M OOIIEro MyTH KaTabojau3Ma C LEeNbl TKAaHEBOTO JIbIXaHHs, MPO-
CJIEIUTE MYTh BOJOPOJIa OT OKHUCIISIEMBIX CYOCTPAaTOB K KHUCJIOPOAY U olleHuTe Beixod AT® mist oT-
JeNTbHBIX PeaKkIMid U 0OIIEero MyTH Katabosin3Ma B IIeJIOM.

5.2. PaccraBbTe B ypaBHEHUHU COOTBETCTBYIONINE KOIPHUIIUEHTHI:

ECI-E—(E—COOH + O+ AP + Py — COz + ATP + HzO
0

s aToro:

a) HAMJINTE HA CXEeME CBSI3U OOIIEro IMyTH KaTabomM3Ma C IEeTbI0 TKaHEBOTO JBIXaHUS Peak-
IIUH, B KOTOPBIX IPOMCXOIUT J1eKapOOKCUINPOBaHKE, BBIUIINTE HA3BaHUSI META00IUTOB, KOTOpPHIE
NeKapOOKCHUIIUPYIOTCS;

0) HaliuTe Ha CXeMe PeaklUu ACTHIPUPOBAHNUS U BBIMUIINTE HA3BAaHUS MEPBUYHBIX JTOHOPOB
BOJIOPOJ1a;

B) HaliJIUTe Ha CXeMe KOMIIOHEHTHI JIbIXaTeIbHOHN IIeTH, Ha KOTOpbIE MOCTYNAaeT BOAOPOA OT
MEPBHUYHBIX JOHOPOB.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHust:

1. MupyBat kak mneHTpanbHbI MeTaboauT. [lytn mpeBpamenus [IBK B 3aBucumocTtu ot
HHEPreTUUECKOT0 CTaTyca U 0COOEHHOCTEH OKUCINUTENIEHOTO METa00I3Ma KIIETOK.

2. BoccranoBnenue nupyBaTa B jJakTaT (peakuus, uzopepments! JIJI', Ha3HaueHue peak-
uuii), ki Kopu. Ytunusaius nakrata KJIeTKaMH.

3. I'moxoneorenes (Ha3HaueHUE, CyOCTpaThl, KJIIOUEBbIE peakinu U (HEePMEHTHI, peryJisius,
SHEPro3arparsl).

4. Aspob6Hoe okucienne riroko3sl 10 CO2 u H2O (3Tamsl, conpsikeHUE € TIPOIECCOM OKHC-
TuTeNbHOTO GochopumupoBanus, SHepreTuka). UemHOUHbIE MEXaHU3MBI TPAHCIIOPTA IIUTOTLIA3MA-
tuueckoro HAJIH'H™ B mutoxonapuro.

JIMTEPATYPA JUISA ITIOATOTOBKH

1. Buonoeuuecxas xumus / B. K. KyxTa [u ap.]. MockBsa : bunom, Munck : Acap, 2008. C. 172-182.
2. buonoeuueckas xumus / A. JI. Taranosud [u ap.]. Munck : B mik., 2013. C. 134-142.
3. KoHcnekT Jiekmuii.

3ATAHUS IS CAMOCTOSITEJABHOMN PABOTBI

3aoanue 1. Boiyuure:

a) peakuuu cuHTe3a riroko3bl u3 [IBK (ymelite nucars);

0) pepMeHTHI TIIFOKOHEOTeHe3a (00paTUTe BHUMAHUE Ha KIIFOUYEBbIC (DEPMEHTHI);
B) OCHOBHBIE CyOCTpaThl M ITyTH MX BKJIIOYEHUS B TIFOKOHEOTCHE3.

3aoanue 2. O6pa3zoBaBLINiiCS B CepACYHON MBIIIIE JIAKTaT HapsAnay ¢ auddysueir B KpoBb
OKHUCJISIETCSI B CAMUX KapAHMOMHOLIUTAX B a3POOHBIX YCIOBUAX. Y KAKUTE ITAIbl OKUCIICHUS JIAaKTaTa
Y DHEPreTUUYECKUN BBIXOJI ATOTO IMpoliecca.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamul.

TIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Cxkonbko Moneit AT®D MoxeT CUHTe3UpOoBaThCS MU OKHUCIeHUuU | Mos cyOcTpa-
Ta B YKa3aHHBIX PEaKIHIX:

1. [upyBatr — CO2 + H20. A. 2,5 MOIb.
2. Auerun-KoA — CO2 + H20. b. 4 monb.

3. I[TupyBat — auernn -KoA. B. 10 moub.
4. Cykuunar — LYK. I'. 12,5 monb.

3aoanue 2. HazoBute epMEHTHI, KATaJIU3UPYIOLIUE CIEAYIONNE PEAKIINN:
1. Okcanoanerat + anetun-KoA + H2O — nutpar + HS-KoA.

2. Uzonmtpat + HAJI" — a-kerormyrapar + CO2 + HAJTHH™,

3. Cykiuamn-KoA + I'/I® + HsPO4 <> cykrunaar + I'Td + HS-KoA.

4. dymapar + H2O <> manar.

A. @ymaparrujaparasa.

b. [lurparcunTasa.

B. Cykuunnin-KoA-cuHTeTasa.

I'. M3omuTparaeruaporesasa.

3aoanue 3. I'mokoHeorene3 — (hepMEHTATUBHBINA MPOIECC, BKIIOYAIONMINNA HEOOpaTUMEBIE pe-
akiuu. BeiObepure GpepMeHT, y4acTBYIOIUI B OAHOMN U3 HUX:

A. I'ekcoknHa3za.

b. IlupyBatkapbokcunasa.

B. JlakTatneruaporenasa.

I'. IIupyBaraeruaporexasa.

. IlupyBatnekapOokcuiasa.
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3aoanue 4. B o6pazoBanuu anetmi-KoA u3 nupyBara ydacTByeT MyJIbTU()EPMEHTHBIH KOM-
mekc. Beioepure kodepMeHThI, HEOOXOAUMBIE ISl paOOThI ATOTO KOMITJIEKCA:

A. ®MH, HS-KoA, TII®, HATL".

B. ®MH, HS-KoA, TII®, HAJ', JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

I'. ®AJI, HS-KoA, TII®, HAJY, JIK.

. ®AJI, HS-KoA, TII®, HAL".

3adanue 5. B rmokoHeoreHe3e UMEIOTCS HeoOpaTUMbIe peakiuu. Beioepure u3 nepeuncicH-
HBIX HEOOPaTUMYIO:

A. ®pykT030-6-hochar — roK030-6-ocdar.

b. 2-®ocdormuuepar — 3-pochormunepar.

B. Jlaktatr — nupysar.

I'. IIupyBatr — dochoenonmupysar.

J. ®ochoanokcuaneTon — raunepanbaerua-3-gocedar.

3aoanue 6. B mpoliecce CUHTE3a IIIOKO3bl U3 NMUpyBaTa 3arpadyuBaercs sHeprusi. CKOIbKO
Mosieit AT® Heo6X0AUMO Ul ATOr0 METaO0INYECKOTO MyTH?
A.2 ATO. b. 4 ATO®. B. 6 ATO. I'.5ATO®. H.7 ATO®.

OTBeThI K pelIeHUuI0 3aJaHuil

Jlna camonpogepku ucxo0Ho20 ypo6HsA 3HAHUIL.
1.1-B;2-5;3-T;4-]1;5—A.
2.1-T2-B;3-T1;4-1';5-A;6-b;7-T;8-E.
3.1-B;2-B;3-A;4-b;5-A;6-b;7-B.

Jlna camocmosamenvhoil padomet.

2— 15 ATO.

JIABOPATOPHAS PABOTA (60 MuUHYT)

KosnnyecTtBeHHOe onpesiesieHHe NMPOBUHOIPAIHOM KUCJIOTHI B MOYe.

Iuposunozpaouas kucroma — OJAUH U3 MPOMEXKYTOUHBIX MPOAYKTOB YIJIEBOJHOIO OOMEHA.
B anaspoOHBIX yclioBUSAX (THUIIOKCHUS) MUPOBHMHOTpa/HAas KHUCIOTa BOCCTAHABIMBAETCS B JIAKTaT.
B a’poOHBIX YCIOBUSIX NHUPOBHHOTPAJHAs KUCIOTA IOJ BIMUSHUEM NHPYBATIETHUAPOTEHA3HOIO
komiuiekca (kodepmentsr: TIID, nmunoesas kuciaora B Buae amuna, KoA-SH, HAJTY, ®AJ) B pe-
3yJIbTaTe OKUCIUTENBHOTO AeKapOOKCHIMPOBAaHUS MpeBpalaercs B aneTui-KoA, KoTopslil B IIUKIIe
Kpebca oxucnsiercst 1o CO2 u H20.

3a cytku ¢ Mouoii Beaensercs 113,7-283,9 mxmosnb (10-25 Mr) nupoBUHOTPATHON KUCIIOTHI.

Ilpunyun memooda. [lupoBrHOTpaaHAS KUCIIOTA, B3aUMOACHCTBYA ¢ 2,4-TUHUTPO(EHUITUI-
pa3sMHOM B ILEJIOYHON cpejie, oOpa3yeT 2,4-THHUTPOPEHUITHAPA30HBI TUPOBUHOTPATHON KUCIOTHI
KEJITO-OPAHKEBOT0 11BETa, MHTEHCUBHOCTh OKpAIIMBaHMs KOTOPBIX MPOMOPLUHUOHATIbHA KOHIIEHTpa-
LMY TUPOBUHOTPAIHON KHCIIOTHI.

Xo00 pabompsi. bepyt 2 npobupku: B KOHTpodbHYI0 HammBatroT 1 mia H20O, a B ombITHYIO —
1 mi moun. 3atem B o0e mpobupku npuauBaioT mo 0,5 mia 2,4-nuHuTpodeHmIruapasuta 1 ocTaB-
0T Ha 20 MMH Npu KOMHAaTHOHM Temmepartype. [locie 3Toro B Kaxkayro mpoOupKy 100aBisitOT
no 5 mi 0,41 NaOH u uepe3 10 MMH KOJOPUMETPUPYIOT OINBITHYIO MPOOYy MPOTUB KOHTPOJIBHOU
poOBl Ha peakTUBHI B KioBeTax 10 MM ¢ 3elIeHbIM CBETOQMIBTPOM (AJIMHA BOJIHBI 540 HM).

Pacuem mpoBOJAT N0 TOTOBOMY KalHOpoBOYHOMY Tpaduky. HailiieHHyI0 BEIWYHHY YMHO-
&KaroT Ha cyTouHbld auypes3 (1500 m ans my>xkuns v 1200 Mut 151 )KEHIMH) U MTOJIy4aloT Co/IepKa-
HUE MUPOBUHOIPAJHOM KUCIOTHI B cyrouyHo moue. Koadodumuent nepecuera B eaunuusl CU
(Mxmonb/cyT) — 11,4,

Knunuko-ouaznocmuueckoe 3nauenue. 1lpu aBuTaMMHO3€ M TMIOBUTaMHHO3€ B1 B KpoBu
U JpyruxX TKaHAX, OCOOCHHO B MO3re€, HaKaIUIMBaeTCsl OO0JIbIIOE KOJIMYECTBO MHPOBHHOIPATIHON
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KHCJIOTHI ¥ YBEJIMYUBAETCS €€ BblJIeNeHHE ¢ MO4ol. CoaepkaHue 3TON KUCIOThI B KPOBU BO3pacTa-
€T IpH caxapHOM JuadeTe, CepJeYHOM HEIOCTATOYHOCTH, TUIEP(YHKIMHN TUITO(HU3apHO-aIpeHa-
JI0BOM cucteMbl. KonnduecTBo HHpOBI/IHOFpaI[HOfI KHCJIOTBI YBCIMYMUBACTCA IMOCJIC BBCACHUS HCKO-
TOPBIX JICKAPCTB — KaM(OpbI, CTPUXHUHA, aapeHainHa. [Ipu Hapko3e colepkaHue 3TOH KUCIOTHI
B KPOBU CHIDKAETCS.
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3AHATHE 11
BTOPUYHBIE ITYTU OBMEHA I'/TFOKO3bI.
METABOJIN3M I'AJIAKTO3bI, ®PYKTO3bI, 9TAHOJIA.
KOJMYECTBEHHOE OIIPEAEJIEHHUE I'VIIOKO3bI B KPOBH

AxkTyajbHocTh TeMmbl. [lentozodocharnpiii myTs (IIDII) u rIrOKYpOoHOBBIM MTyTh OOMEHa
TJIIOKO3bI He TPUBOAAT K cMHTE3Y AT®. OHHU BBINONHSAIOT ClIAYIOIIKE TIaBHble GyHKIUU: 1) oOpa-
3oBanne HAJIOH H* nus BoccranosurensHbix cunte3os (IIDID); 2) obecneuenue pubo30ii cuaTesa
HYKJIEOTH10B U HYKJIEHMHOBbIX KucaoT (IIDII); 3) oOpa3oBaHue INIIOKYpOHOBOW KUCIOTHI /Ul CUH-
T€3a TeTepOIUTUCaXaphI0B COCAMHUTEIbHOW TKAHU M JAETOKCHUKALMMA MPOAYKTOB MeTaboIu3Ma
U KCEHOOMOTHKOB (4y>KEPOIHBIX BEIIECTB) B IMEYCHH IyTEM MX CBS3BIBAHMS U BHIBEICHHS B BHJIC
TIIIOKYPOHUJIOB (TJIFOKYPOHOBBIN MYTH).

Henocrarounocts psaa ¢pepmentoB I1PII — mpuunza remonmsa 3puTporuToB. ToT QaxT,
YTO acKOpOMHOBAs KHUCJIOTa — HE3aMEHUMbBIA KOMIIOHEHT MHILIM Y MOPCKHUX CBUHOK U MPHUMATOB
(B TOM 4MCIIe M YEIOBEKa), OOBSICHSAETCS OTCYTCTBUEM OJHOTO M3 (DEPMEHTOB CHHTE3a 3TOT0 BHUTa-
MHUHA U3 TYJIOHOBOW KHCIOTHI (y OOJBIIMHCTBA IPYTUX MJICKOMHUTAIONIINX OH €CTh).

Bynymemy Bpauy HEOOXOAMMO YETKO MPEACTABIATH, KaK MPOTEKaeT MeTabom3M (HPyKTO3BI
Y TaJIaKTO3bl Y YEJIOBEKa, MOCKOJIbKY HEAOCTaTOYHAs! aKTUBHOCTH (DEPMEHTOB, Yy4acTBYIOLIUX B 00-
MEHE 3TUX Te€KCO03, IPUBOIUT K TAKUM 3a00JIeBaHUAM, KaK HAHMONAaTHYecKast GPYKTO3YpHS U TalaK-
To3eMusl. 3HaHHe 0coOeHHOCTEel OOMEeHa 3TaHOoJIa B OPraHU3Me HEOOXOAMMO JJisl TOHUMAaHUS 1aTo-
reHe3a aJIKOT0JIN3Ma M OCHOBHBIX ITO/IXO/IOB K €ro Teparuu.

KoHuenTpanus riiroko3sl B KPOBU MOIIEPKUBACTCS HAa MOCTOSHHOM YPOBHE M HAXOJAUTCS MO
CTPOTHM TOPMOHAJIBHBIM KOHTPOJIEM. B CBSI3M ¢ 3THM IMaTOJOTMYeCKue M3MEHEHHUS CO CTOPOHBI SH-
JOKPUHHOM CHUCTEMBI HEPEIKO COMPOBOXKIAIOTCA HApyIlIEHHEM U YriieBogHoro oomeHa. Tak, Hemo-
CTaTOK MHCYJMHA IPUBOANT K TUIEPTIIMKEMUH U CaXapHOMY JualbeTy.

Heapb 3anusTusi: chopMupoBaTh MpeAcTaBiIeHUEe O 3HAYECHUH MEHT030(0C(PaTHOrO U TIIIOKY-
POHOBOTO IyTEH MPEBPALICHUS TIFOKO3BI; H3YIUTh META00IM3M TaJakTO3bl, (PYKTO3bI, ITAHOIA;
YCBOUTH POJIb TOPMOHAIBHOM PErynsiuun oOMeHa yrieBoA0B B MOJIEPKaHUN KOHIIEHTPALUH TIIIO-
KO3bI B KPOBH JUISI YMEHUSI MHTEPIPETUPOBATH XapaKTep OMOXMMHYECKHX HAPYHICHUH y OOJBHBIX
IIPU NATOJIOTUHU YTIIEBOJHOTO OOMEHA.

TpeOoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /i1 TIOTHOTO YCBOEHUS TEMBI HEOOXOIUMO
MOBTOPUTH U3:

= OUOOp2aAHUYECKOU XUMUU.

— CTPOEHME U CBOMCTBAa PUOO3bI, 1€30KCUPUOO03bI, TaJlakTO3bl, (HPPYKTO3BI, TNIFOKYPOHOBOM
KHCIIOTBI;

— PpeaklHU anbJ0JbHON KOHJIEHCAIUH;

*  HOpMANbHOU PU3UONOUU:

— HEHUpOropMOHAJIbHbIE MEXAHU3MBI PETYJISIMH YIIIEBOJAHOTO OOMEHa.

JlJ1s1 NpOBEpPKH MCXOHOT0 YPOBHS 3HAHMI BBINOJHUTE Cileaylollee 3aJaHue:
3aoanue 1. Hannmyte Ha3BaHUS YTJI€BOJIOB:

a. 0. B. I.
CH,OH CH,OH COOH HO CH,
5 HO OH
OH
OH
HO OH OH
OH OH
OH OH OH OH OH

Hpa@uﬂbHOCl’l’lb PpeuteHus nposepobme, COnocmasus eco ¢ omeemamu.
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Bonpocs! nu1s1 06cyxaeHust:

1. [Tenro3zodocharapiii myTh (CyOKIETOUHAS JIOKAJIM3AIUS, JTAlbl, KIOUYEBBIE (EPMEHTHI,
METa0OIUThI, OMOJIOrHYeCKast POJb).

2. I'mokypoHOBBIH MyTh (TKaHEBasi U CyOKJIETOYHAs JIOKATU3alus, IyTH MeTabonu3ma Iito-
KYPOHOBOM KHCJIOTBI, OMOJIOTHYECKAs POJIb).

3. Karabonmusm ¢pykTo3bl B MeueHu, cxema peakiuid. Hapymenus oomeHa Gpykrossl (dc-
CeHLIMANbHAsT PPYKTO3ypHsl, BPOXKACHHAS HENEPEHOCUMOCTh (PPYKTO3BI), MOJIEKYIIAPHBIE MEXaHU3-
MBI, ITOJIXOJIbI K IMAarHOCTHKE U JICYCHHUIO.

4. Karabonu3M rajakTo3bl B TeUeHHU, cxema peakiuii. Hapymenne oOmMeHa ranakTossl (Ta-
JIAKTO3€MHUSl), IPUUMHBI, TOJAXO0/IbI K IUarHOCTUKE U JICYCHHUIO.

5. MeTabonm3M 3K30T€HHOTO 3TaHoJa (IyTH, CXeMa peakinii).

6. Perynsmus conep:kaHus rIIOKO3bI B KpOBU. MeXaHU3MBbI PEryIsTOPHOTO ACHCTBUS TOPMO-
HOB (MHCYJIH, aJpeHalINH, [JIFOKaroH, TIIFOKOKOPTUKOUIBI U JP.).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : buaom, Munck : Acap, 2008. C. 182-192.
2. buonoeuueckas xumus / A. JI. Taranoswd [u ap.]. Muack : Beimr. mik., 2013. C. 142-162.
3. KoHcnekT Jekuuii.
Jlononnumenvuasn
1. Jlenunooicep, A. OcuoBbl Onoxummn / A. Jleannmxep. Mocksa : Mup, 1985.
2. buoxumus denoseka / P. Mappu [u ap.]. Mockga : Mup, 1993. T. 1. C. 199-224.

3AJTAHUSA NJISI CAMOCTOSTEJIBHOM PABOTHI

3adanue 1. PaccMOoTpUTE peakiiuu, COCTABISIIONIME OKUciuTeNnbHbIN 3Tan [IDII. O6pature
BHUMAaHME Ha TO, YTO B JABYX pEaKUUsAX JETMIPHUPOBAaHHUS B KauecTBe KO(epMeHTa MCHOIb3YeTCs
HAJID".

1.1. BCIOMHUTE W yK&KHTE CXOICTBO M pasiuuus B CTpykType u ¢yukimsax HAJ[H-H*
u HAJIOHH".

1.2. 3armoMHwHTE:!

a) oTnuus HeokuciautenbHoro dTama [IPII oT okuciaurensHOro (hepMeHTHI, KOHEPMEHTHI,
oOpaTtuMocTh peakiuii). OOpaTuTe BHUMaHHE HA 3HAYCHUE OKHUCIHMTEIBHOW W HEOKUCIUTEIHHOU
yactu [1DII;

0) Hau6onee aktuBHO [1®DII mporekaer B ne4eHH, )KUPOBOM TKAHHU, JAKTUPYIOLIEH MOJIOUYHOMN
&Kelese, Kope HaJAMOYEUHUKOB, MOJIOBBIX JKeJIe3aX, dPUTPOIIUTAX, MaKkpodarax.

Vwmetite 00bsicHUTE 3HaueHue [1DIT m1sg 3TUX KIETOK U TKaHEH.

1.3. OOpatuTe BHUMaHKUE HA TO, YTO OKUCIMTEIbHBIM MyTh 00pa30BaHUS MEHTO3 U MYTh Ipe-
BpallleHHsI NIEHTO3 B I'€KCO3bl (HEOKUCIUTENIbHBIN) BMECTE MOTYT COCTaBISATh LUKIMYECKUN IpO-
1ecc — NeHTo30(gochaTHBI UK. Belyunte cymmapHoe ypaBHEHHE NMEHT030(h0oc(aTHOrO IUKIIA.
Hanummre crexuomerpuyeckue ko3GPpUIMEHTHI U1l TpeBpalieHus:

? Ilerto30-5-hocar ——— > ? rmrok030-6-docdar.

3aoanue 2. O3HaKOMBTECH CO CXEMOM TIIIOKYPOHOBOTO IMyTH OOMEHa yrieBoaoB. OTMeThTe
I ceOst rIaBHbIE IMPOMECIKYTOYHBIC MeTa0O0IUTEI DTOTO ImyTH.

2.1. Ymeiite 0OBACHUTH POJIb TNIFOKYPOHOBOTO MYTH JIsl EYeHU U PuOpoOIacToB, OTBETHTE
Ha BONPOC: KaKWe M3 MPHUBEICHHBIX YTBEPKIACHUH O TIIFOKYPOHOBOM ITYTH OOMEHA TITFOKO3BI SIBIISI-
IOTCSI CTIpaBeIMBBIMU?

A. ObecrnieunBaeT nMoTpeOHOCTU TenaToiuToB B Y J[D-TIIOKYPOHOBOM KUCIIOTE Il peakiuit
o0e3BpexuBaHUs OUTUPYOUHA, CTEPOHIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOUOTHKOB.
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b. MeTaGonuThl TIIOKYPOHOBOTO MYTH UCHOIB3YIOTCS JUISI CHHTE3a MPOTEOTITMKAHOB OCHOB-
HOT'O BEILIECTBA COCANHUTEIBHON TKaHHU.

B. DT0 UCTOYHUK TYIOHOBOM KHUCIIOTHI JIJIsl CHHTE3a aCKOPOMHOBOM KUCIIOTHI Y OOJIBITUHCTBA
YKUBOTHBIX.

I'. DTO 1OMOJHUTENBHBIN MYTh CUHTE3a MIEHTO3.

J1. BeimosHsIeT SHEepreTUUECKY0 (YHKIIHIO.

2.2. Pa3beputech, B 4eM OyJeT MPOSBIATHCS HEJAOCTATOYHOCTH (DEPMEHTA, MPEBPAIIAIOIIETO
L-kcmrynosy B D-kcumymo3sy.

3adanue 3. 3anioMHUTE, YTO CPOACTBO (hepMEHTA TEKCOKWHA3BI K (PPYKTO3€ 3HAUUTEITHHO HUXKE,
4eM K IJIFOKO03€, TI03TOMY BEPOSTHOCTh y4acTHs 3TOTo (pepMeHTa B IpeBpanieHun (ppyKTO3bl KpaiiHe
Mmarna. Hanmmmre peakiuio, KOTOpyro KaTaau3upyeT MeYeHOYHbIH (epMEHT — (PPYKTOKMHA3A:

3.1. Ouenure MOCIENCTBUS HEIOCTATOYHOCTH (PEPMEHTOB, yYACTBYIOIIUX B IMPEBPALCHUU
(GpPYKTO3BI B IIIIOKO3Y. BepHBbI 1 BEICKa3bIBaHUS:

A. DccennuanbHas (QpPyKTO3ypHsl CONMPOBOXKIAETCS BbIBeleHUEM HedochOopHInpOBaHHON
GpyKTO3BI ¢ MOUYOH, TIOTOMY UTO aeduuut dpepMeHTa PPYKTOKHHAZEI HE MO3BOJSET OCYIIECTB-
JISITH HOPMAJIbHBIN METa00IU3M SK30T€HHON (PYKTO3BI;

b. [Tpu reneTnveckn 00yCIOBICHHON HENMEPEHOCHMOCTH (PPYKTO3BI HAOIIOIAETCS UHAYITUPY-
emasi (PpyKTO30{ THIOTIIOKO3EMHUsI, TOTOMY YTO HakarjauBaroumiics Gpykro3o-1l-pocdar 610ku-
pyeT MOOMIIM3AIIHIO TIIFOKO3BI M3 TIIMKOTEHA ITyTeM HHruOupoBanus Gpochopuiassl MeYeHN.

3.2. llognuiute (hepMEHTHI U KOPEPMEHTHI, KOTOPHIE OCYIIECTBIISIFOT LIENOYKY ITPEBpaILCHHI:
['moxko3a ——— > copobut ——— > ¢dpykTo3a

OTBeTbTE HA BOIIPOC: OOPATHM JIX STOT MPOIEcC?

3aoanue 4. Pa3bepurech, KakuM 00pa3oM BKIIOYAETCsS B METa0OIU3M rajlakTo3a, MOoCTyIaro-
mas ¢ muuiei.

4.1. Y pebeHka ¢ poxJIeHHUs OTMEUAIOTCs pBOTA U AMapes mocie Kaxjaoro kopmiaeHus. [lpu
o0ciieIoBaHUM BBISBIEHO OTCTaBaHME B Macce Tella, YBEIMUYEHHUE IEeUEHH, >KeNTyxa, 3aJiepiKKa
HEPBHO-TICUXMUYECKOTO Pa3BUTHSI, YACTUUHOE TIOMYTHEHUE XPYCTAJINKA.

OTBeThTE Ha BOIPOCHL:

A. Bam npennosnokuTeasHbld Juario3?

b. JIaGopaTopHbIil aHanU3 aKTUBHOCTU KaKOTO (pepMEHTa MOKHO MPOBECTH, YTOOBI MOATBEP-
IUTH OUAr"Hos?

B. Kakue pexomenaanuu no kopmiieHuto pedbenka Bol nagute marepu?

4.2. 3ar10MHHUTE, YTO rajakTo3a HeoOXoauMa:

a) ISl CHHTE3a JIAKTO3bI B JJAKTUPYIOIICH MOJIOYHOM JKeje3e;

0) [Uis cCMHTE3a TITUKOJIUIINIOB, TIMKOIIPOTENHOB U MTPOTEOTITNKAHOB.

OO6parnTe BHUMaHUE Ha BO3MOXXKHOCTh CHHTE3a TAJIAKTO3bI M3 TJIFOKO3bl U YMEHTE CXeMaTHude-
CKH U300pa3uTh ITOT MpoIiecc.
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3aoanue 5. PaccMOTpUTE OCHOBHOHM IyTh METa0OIU3Ma 3THUIIOBOTO CIHMPTA. 3aIOMHUTE, UTO
MeTabonu3M sTaHoia Ha 90 % MpOUCXOIUT B IEUYEHHU, TOITOMY IPH JII000M MaToI0rHH, COMPOBOXK-
Jaronieiicst HapyleHueM (QYHKIIMK NeYeHH, HAOI0AaeTCsl CHUKEHUE TOJIEPAHTHOCTH K aJIKOTOJIIO.

5.1. Tna oxucnenus 50 r sTaHona tpedyercsa Takoe xe KomumdectBo HAJI', Kak v 11 oxuc-
nenus 200 r rmoko3sl. [Ipruyem 0OMeH 3TaHONa OCYIIECTBISETCS 3HAYUTEIBHO ObICTpEe, YEM OKHUC-

JICHHE TJIIOKO3BI. Y UUTHIBAs Ty I/IH(i)OpMaHI/II-O, OTBCTHTC HAa BOIIPOCHI:

a) KaK U3MEHUTCS [P mpuemMe ajkoroius ornourenrne HAJIHH /HAJ[' B kieTkax nedeHn?
0) KaK U3MEHHUTCS B 3TUX YCIIOBHUSAX KOHIIEHTpAIMs MUPYBATa U JIAKTaTa B KJIETKaX IeYeHU?

OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH PEaKIIUEH.

5.2. BepHo JI1 BBICKA3bIBAHHUE: IIPU MPUEME AJIKOTOJISI OTMEYACTCSI THIOTIMKeMUs, HOTOMY
YTO B 3THUX YCJIOBHAX B KJICTKax IICUCHU CHHIKACTCS KOHLCHTpalUus IHpyBaTa, 4TO HPUBOAUT
K CHH’)KCHHIO CKOPOCTH I'NTFOKOHCOI'€HE3a, ABJIAIOIICTOCA OAHHUM M3 NCTOYHUKOB I'TFOKO3bI B KPOBH.

3aoanue 6. 3anonauTe TAONIHIly, 0OOOMIAIONIYIO CBEICHUS O BIUSHUU TOPMOHOB Ha OOMCH

YriieBoa40B, BBI6I/Ipa$I IIpaBHWIbHBIC BAPHAHTHI OTBCTOB 13 IIPUBCIACHHBIX HUXKEC:

Xumuueckas Baunsinue Ha Bansinue Ha
Ha3zBanue | MecTO CHHTe3a Txanu-
npupoaa npouecchbl 00MeHa | KOHIEHTPALHIO
rOpMoOHAa TOPMOHA MHIIEHH
rOPMOHA YIJIEBO/IOB TJIIOKO03bI B KPOBH
WNHucynun
AnpeHanuH
I'moxaron
KopTuzon

6.1. MecTo cuHTE3a TOPMOHA!

a) O-KJIETKU OCTPOBKOB JlaHrepraHnca mopkeny104HoOM Kee3bl;
0) KJIETKH KOPKOBOTO CJIOS HAIMOYCUHUKOB;

B) KJIETKA MO3TOBOTI'O CJIOSI HAATIOYE€YHUKOB;

r) B-KieTku ocTpoBKOB JIaHrepraHca noaKenyJO4YHOM JKee3bl.

6.2. [To xuMHUYeCKOI MPUPO/IE MPEICTABISIIOT COOOIA:
a) 0emoK;

0) MOTUIIENITHI;

B) IPOU3BOJHOE TUPO3UHA;

T') CTEpOUI.

6.3. TkaHU-MUTIICHH JUTSI STUX TOPMOHOB:

a) MeYCHb;

0) MbITIIeYHAast TKaHb (TJIaKast, MOMEPEYHO-TI0I0CcaTas);
B) )KMpOBas TKaHb.

6.4. KoHIIeHTpaIus TIFOKO3bI B KPOBHU 3aBUCHT OT CKOPOCTH CIIEIYIOIIUX MPOIECCOB:

a) MOCTYIJICHNE TJIFOKO3bl U3 KUIIEYHHUKA B KPOBb;
0) CUHTE3 TJIMKOTEHa;

B) MOOMIIHM3AIMS TJIMKOTEHa;

T') TJIFOKOHEOT€HE3;

1) HOCTYIUIEHUE TITIOKO3bI U3 KPOBHU B KJIETKH.

6.5. 3armoMHHTE: KOHIEHTpAIMsI TJIIOKO3BI B IIa3Me (CBIBOPOTKE) KPOBH B HOpME

3,9-6,1 MMoOJIB/JI.
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6.6. [TonbepuTe COOTBETCTBYIOUIHME APhl TOPMOH — MEXaHU3M JICHCTBHSL:

1. Koptuszon. A. AKTuBaIus aJeHUIATIUKIIA3bl —> MOBbIIIEHNE YPOBHSI HAM® B KjeT-
2. AnpeHanuH. Ke — aKTUBalUs MPOTEUHKUHA3Bl A — ¢ochopunupoBanue GpepmMeH-
3. MucynuH. TOB, YYaCTBYIOIIUX B OOMEHE ITFOKO3bI, U N3MCHCHHE MX aKTUBHOCTH.

b. Yckopenue TpaHcropTa IIIOKO3BI Yepe3 MeMOpaHbl KJIETOK-MHIICHEH,
akTuBanus pocoauscTepassl U CHIKEHHE YPOBHS HTAM® B KIleTKe.
B. Mnayknus cuaTe3a pepMEeHTOB Ha TEHETUYECKOM YPOBHE.

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH S TEMBI)

3aoanue 1. Tuamuanpodocdar — HEOOXOTUMBIN KOYEepMEHT Il ciaeayromero GepMenTa
[1OIT:
A. Dnmmepasa. b. Tpancansnonaza. B. MU3omepasa. I'. Tpanckeronasza. Jl. Jeruaporenasa.

3aoanue 2. IIpuMeHeHne HEKOTOPBIX JIEKAPCTBEHHBIX IPENAPATOB MOXKET BBI3BATH IEMOJIU3
SPUTPOIMTOB, CHIKEHHUE COJIEPKAHUS TeMOTTIO0NHA B KPOBH, KENTYXY (JIeKapcTBEHHAs! TEMOJIUTH-
yeckasg aHeMusi). [IpuunHON sBiIsSEeTCS HapylleHHE B SPUTPOLMTAX PEAKIIMU BOCCTAHOBIICHHS AM-
cynb(uIHON (HOPMBI TITyTAaTHOHA B CYIbPTUIPUIBHYIO:

I-S—ST + HAJ®HH' — 5 2 T-SH + HAJI®*,

Boccranosnennsiii  miyratioHn (I'-SH) — HeoOxoaumblilt (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajiepxaHus HOpMaJIbHOW (DOPMBI SPUTPOLUTOB, CTAOMIN3ALUMN KIle-
TOYHOU MeMOpaHsb!l 1 T. 1. Hemocrarounast aktuBHOCTE Kakux (pepmentos I1DII moxer ObITH MpH-
YUHOI 3a00eBaHuA?

3aoanue 3. Merabonutsl [1OI1 MoryT ObITE HCIIONIB30BAHBI IJIsI CUHTE3A!

A.HAL". I'. Kodepmenra A.
b. DA . dKupHBIX KHUCIIOT.
B. VTO. E. ITonoBbIX TOPMOHOB.

3aoanue 4. ITumieBas ¢ppykrosza GochopuupyeTcs B IEUEHH U paCHICTUISIETCs: ¢ 00pa30BaHUEM:
A. JIByx monekyn ¢hochoaruokcualeToHa.

b. Momnekynsl pochoauokcraneTona u TITUIEPUHOBOTO albJIETHIA.

B. Monekynbl tuokcuarieTona u 3-hocorauiepuHoBOro aibIeruia.

I'. Monekynsl hochoanokcuarierona u 3-pochormmmepuHoBoro aabaeruia.

J. IByx Monekyan 3-pochoraniepuHoBOro ajlbIeruaa.

3aoanue 5. Kakoii u3 cieayomux GepMEeHTOB HE YYaCTBYET B PEAKIIUSIX IMOCIEI0BATEILHOTO
MpeBpalleHus ranakto3sl B Y 1P-rooko3y?

A. l'amakTokuHAa3a. B. ®ocdormokomyrasa.

b. Onumepasa. I'. Ypuauntpancdepasa.

3aoanue 6. Y G01bHOTO XpPOHMUYECKUN TemaTUT C MpU3HAKaMHU MEYEHOYHON HEJ0CTAaTOYHO-
ctu. Ha mpueme y Bpaya OH CIIpalIMBaeT, KaK 4acTO MOXKET YIOTPeOIsATh CHUPTHBIE HAMUTKU. YTO
ObI BBI TOCOBeTOBANIM O0JIbHOMY? OOOCHYHTE CBOM OTBET.

3aoanue 7. Kopeun unrubupyer 3',5-pocdomudcrepasy, npespamaromyio TAM® B AMD.
Kakoii u3 nepeuncienssix 3¢ dextoB OyneT HaOM0AaThHCA MOCe BO3AeCcTBHS KopenHa?

A. CHIXeHHMe aKTUBHOCTH NMPOTEMHKHHA3bI A B TICUEHH.

b. Camxenne akTHBHOCTH MMPOTCUHKWHA3bI AB MBIIIIax.

B. IloBbIlieHrEe aKTUBHOCTH NMUPYBAaTKWHA3bI B ICUEHH.

I'. Camxenne akTUBHOCTH TJIMKOT€HCUHTA3EI B TICUECHH.
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3aoanue 8. bonpHOI caxapHBIM AMA0ETOM TOCIIE MHBEKIIUN MHCYJIUHA HE CMOT CBOEBPEMEH-
HO TtoecTh. Ha pabGoTe ero cocrosiHue pe3ko yxXyAmuiIock. Bpad ckopoil momMomu npu oCMOTpeE OT-
MedaeT OeCIOKOUCTBO O0JILHOTO, OJIETHOCTh M BIAXKHOCTh KOXKHBIX ITOKPOBOB, YTHETCHHE pedIiek-
COB. YPOBEHb TJIIOKO3bI B KpOBHU coOcCTaBisieT 2,8 MMoib/i1. UTo cienyeT CpouyHO BBECTH ITOMY
MalueHTy?

A. Anpenaniud.  b. T'mroko3y. B. Uncynun. I'. Hutpornuuepus.

3aoanue 9. [loueunblii TOPOT JJ1s TIFOKO3bI COCTABIISACT:
A. 5,5 mmons/n.  B. 10 mmoas/n. B. 20 mmone/a. T 30 MMoib/iI.

OTBeTHI K pelieHUI0 3aJaHuil

Jna camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:

1 — a) I'moko3a; 6) ["'anakro3sa; B) [ mrokypoHoBast kuciora; r) Pubo3sa.

Jlna camocmoamenwvhou pabomut.

21—A,b,B, T'.3.1. A— BepHo; b — BepHo.

4.1. A — ranakrozemust; b — Tlan-1-dhochar-ypununrpancdepasza; B — HCKIIOUHATH Tallak-
TO3Yy U3 MUIIHU (MCKYCCTBEHHOE BCKApMIIMBAHHE).

5.1 — a) yBenuuuTcs; 0) MUPYBAT CHUXKAETCS, JJAKTAT HAPACTaeT; 5.2 — BEPHO.

66.1—B;2—A;3—B5,B.

JIABOPATOPHAS PABOTA (60 MUHYT)

Onpenesenne KOHIEHTPALNH IVIIOKO3bI B CHIBOPOTKE KPOBH (JepMEHTATHBHBIM METOAOM.
Ilpunyun memooa. Meto 0OCHOBaH Ha CJIEIYIOINUX (PEPMEHTATUBHBIX PEAKIIMSIX:

I'mroko3a + H,O + Oz » ['moxononakToH + H>O»
I'nwoko3ookcuoasza

[

H>0; + 4-amuHOaHTHUIIUPHH + QEHON » XwunonumuH + 4H,0
Ilepokcuoasza

OO6pa3yromnuiicss MPOAYKT UMEET PO30BYIO OKpacKy. HTEHCHMBHOCTH OKpAacKd MPSMO IMPo-
MOPLHOHANIbHA KOHIICHTPAIINH TJTFOKO36I U U3MepsieTcsi POTOMETPUIECKH.

Xo00 pabompwi. benky CHIBOPOTKU KPOBU OCAXKAAIOT JEMPOTCUHU3UPYIOMINM peareHToM. [ ro-
KO3Y OIpeNessaioT B HaI0CaA0YHOMN )KHUIKOCTH MOCIE HEHTPUPYTHPOBAHUS.

CxeMa MocTaHOBKH OIIBITA:

| OnbiTHAasg Mpo6a, M | CranaaptHasi npo6a, MJ
B nentpudyxHbie IpoOHUPKH BHOCSIT:
ChIBOpOTKA KPOBH 0,1 —
CraHgapTHBINA pacTBOP TITHOKO3bI — 0,1
Jenporennusupyromuii pactsop (3 % TXY) 1,0 1,0

[NepememuBarot u nenTpudyrupytot npu 3000 06/MuH B TeueHne 15 MUHYT

B cyxue npobupku BHOCAT:

Hapocagounas s>KuaKocThb 0,2 0,2

Pabounii pacTBop depMeHTOB 2,0 2,0

[lepememmBaroT u MHKYOUpPYIOT peakunonHyto cmech 10 MuH npu 37 °C mnu 30 MUH pM KOMHaTHOM TeM-
nepaType

[Io okOHYaHMM WHKYOAllMM W3MEPSIOT ONTUYECKYIO TUIOTHOCTh OINBITHOM M CTaHIApTHOMN
npo6 Ha ®OK (nuua BosHbl 490-540 HM) B KIOBETax 5 MM IPOTUB KOHTPOJIS.

KonTpoabHas npoda conepxut 0,2 M1 1enpoTenHu3upyomero pacrsopa u 2,0 Mia padoye-
ro pactBopa pepmenToB. KOHTpOIBHYIO TPOOY MOKHO TOTOBUTH OJIHY HA FPYIMILY.
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Pacuer npou3BoasT 1o Gpopmyre:
Con. = Eon. * Cer. / Eecr,

rae Con. — KOHIIEHTPAIUS TIIFOKO3bI B KPOBHU (MMOJIB/N); Cer. — KOHIIGHTpAITUS TIIOKO3bl B CTaH-
TapTHOM pactBope (5,5 MMonb/n); Eon. — AKCTHHKITMS ONMBITHON MPOOBI; E¢r. — 3KCTUHKIMS CTaH-
JTapTHON MPOOHI.

HopMmanbHble BeTMYMHBI KOHIEHTPAIMU TJIIOKO3bl B IUIa3ME€ U CHIBOPOTKE KPOBH —
3,9-6,1 MMOJIB/I1, B CIHHHOMO3TOBOH KHAKOCTH — 2,78-3,89 MMOIIB/II.

Pe3yabTar: Eon =

Ecr=

Pacuer:

Kaunnko-1uarsocrnyeckoe 3Hauenne. HopManbHbie BETUYMHBI KOHIICHTPAIIUU TITFOKO3BI
B IJIJa3M€ U CHIBOPOTKE KpoBU — 3,9—6,1 MMOIB/1, B CHMHHOMO3TOBOM JKUJIKOCTH — OKOJIO
2,78-3,89 MMOJIB/II.

VYBenu4yeHne coaepikaHus TIFOKO3bI B KPOBU (TUIICPIIIMKEMUs) HAOIOJaeTCsl TIPU CaxapHOM
nuabeTe, OCTPOM MaHKpEaTHTe, MaHKPEaTHYECKUX LUPpO3ax, dMOLMOHAIBHBIX CTpeccax, IMOcie
3(pUpPHOrO0 HApKO3a, OOMIBHOTO TpUEMa YIJIEBOAOB C MHINEH, a TAKXKE NMPH MOBBIIICHUH TOPMO-
HAJIBHOW aKTUBHOCTH psizia kee3 (IMUTOBUIHOM, THIo(pH3a, KOPKOBOTO ¥ MO3TOBOIO CIIOSI HAJIIO-
YEYHHUKOB).

CHWKEHUE YpOBHSI TIFOKO3bI B KPOBH (TUIIOTVIMKEMUS) BCTPEYACTCS MPH MOPAKCHUU TTapeH-
XHMMBI TIEYCHH, HApYIICHUN (PEPMEHTATUBHOW aKTUBHOCTH TPH PACIIajie TIIMKOT€Ha; HEeIOCTaTOYHON
(GYHKIMU IIUTOBUAHOM JKeJe3bl, HaAMOYeYHUKOB, THNIO(U3a; Iepe03upOBKe HHCYINHA TP Jieue-
HUU CaxapHOTO auadeTa, HapyIICHUH BCAChIBAHUS YIJIEBOJIOB, OTpaBIeHUSIX (hochopoM, OEH30II0M,
XJI0popOopMOM, TPU HETOCTATKE MPpUEMa C MULIEH YIIIeBOA0B, ocie OOJBIINX OTEPh KPOBH.

BoiBoa:

IHoanuck npenojgaBareis:
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3AHSATHE 12
KOJIVIOKBUYM 110 TEMAM «BBEAEHHUE B METABOJIN3M»,
«MIEHTPAJIBHBIE METABOJIMYECKUE IIYTW», «xBUOJIOI'MYECKOE
OKHUCJIEHHUE», «KOKUCJIUTEJIBHOE ®OCPOPUINPOBAHMUED,
«OBMEH YTJIEBOIOB»

B()l'[pOCI)I JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. Meta6onusm. [TousiTue o kaTabonu3me (IPUBECTH MIPUMEPHI) U 00 aHaboHM3Me (IPUBECTH
MIPUMEpHI), pa3Inuus U CBSI3b MEXKIYy HHUMH Ha YpOBHE CyOCTpaTa, BOCCTAHOBJICHHBIX KO(hEpMEH-
TOB, SHEPTUHU U PETYIATOPOB OOMEHA.

2. Buael merabonmuueckux nytei. [loHsATHE O KIFOYEBBIX (PEryiasTOPHBIX) (epMeHTax.
[enTpanpHbie (00mIHIe) TyTH MeTaboIH3Ma.

3. AzleHWIIOBasi CUCTEMA, €€ KOMIIOHEHTHI, poJib B KileTke. CriocoOsl cuHTe3a AT® B kieTke
U criocoOsI ee ruaponu3a. [lepedyncianre peakuu U MpOLECChl, CONPsKEHHBIE ¢ THapomn3oM ATO.
WX poinb /Ui KIIETOK U OpraHU3MOB.

4. OxucnurensHoe AekapookcmmpoBanue [IBK. Tlouemy nporiecc OKMCIUTENBHOTO JeKap-
OOKCUITUPOBAHUS MUPYBATa HA3bIBAIOT [ICHTPAIBHBIM META00INYECKUM TyTeM (MOKaKUTE HA CXeMe
karabonusma)? Hanummre cymmapHOe ypaBHEHHE M PEaKIIMU OKHUCIUTENIBLHOTO JAeKapOOKCHINPO-
BaHUA NHpyBaTa. YKaxute (EepMEeHTHI U KO(DEpPMEHTHI MUPYBATAETUIPOreHA3HOTO KOMILIEKCA.
Kaxue BuTaMMHBI y4acTBYIOT B 3TOM Ipouecce? YTo npon3oiaer npu nepuuurte 3THX BATAMUHOB B
opranuzme? Kak ocylecTBisieTcs: peryssius NUpyBaTAeruaporeHasHoro komiuiekca? Paccunraii-
TE SHEPreTHYecKuil BEIXo (B Moisix AT®) okucieHus nupyBara 10 KOHEYHBIX IPOJTYKTOB OOMEHa.

5. Hukn tpukap6oHoBbix kucnoT. [Touemy nukn KpeGca aBnsercs eHTpalIbHbBIM METa0O0u-
yeckuMm mytem? [lokaxute Ha cxeme. @yukuun L[TK. Yro Takoe aHammepoTHyecKkue peakinu
(mpumep Ttakoit peakumu)? Hanummurte cxemy L[TK, HaszoBuTre BUTaMUHBI, y4acTBYIOIIWE B 3TOM
nporecce. Kakue peakunu nukina Kpedca cBsizaHbl ¢ KOMILIEKCaMH JibixateabHOM 11enu? CKOJIBKO
Mosib AT® MokHO mpu 3ToM mony4dnuTh? [lokakure 3To Ha cxeme (ePMEHTOB TKAaHEBOTO JbIXAHMS.
Paccuuraiite sHepreTueckuil Oananc okuciaeHus anetun-KoA. Karabonuueckas QyHKUMS HUKIA
Kpebca. YmeiiTe paccunTarh U mokaszath Ha cxeme, CKoibko AT® cuHTe3upyeTcss B MUTOXOHIPHUSIX
IIPU OKUCJIEHUH Pa3INYHbIX CyOCTPaTOB (AMUHOKHCIOTHI) 0 KOHEYHBIX ITPOTYKTOB:

a) Tup — pymapat — CO2 + H20;

0) mpo — a-keroramyrapar — CO2 + H20;

B) acH — okcayoanerat — CO; + H20;

r) apr — a-kerornyrapat — CO2 + H20;

1) MeT — cykuuHui-KoA — CO2 + H0;

e) pen — anetmin-KoA — CO2 + H20;

K) BT — cyknuHWI-KoA — CO; + H20;

3) ruc — o-kerorayrapat — CO2 + H20;

n) uie — cykuuami-KoA — CO2 + Hz0.

6. Buner Guonorndeckoro okuciieHus. Butamuabl PP 1 B2 kak y9acTHUKHM OKUCIHTEIHHO-
BOCCTaHOBHUTEIBHBIX peakiuii. Hapucyiite 6mok-cxembl HAJT', HAJI®", ®MH u ®AJl. OkcureHa-
3HBIM MyTh YTUJIM3aIMU KHCIopoa B KieTkax. @epmeHTsl. OkucieHne B MUKpocomax. Cxema MU-
KpocoMasbHOH 1enu. CpaBHUTE OKCUIA3HBIM M OKCUTE€HA3HBIN yTH YTHWIM3AalMK Kuciopoaa. Pois
3THX MPOLECCOB B KIIETKE.

7. TxaneBoe npixanue. CxemMa (epMEHTOB TKAHEBOTO IbIXxaHUs. KOMIUIEKCHI IbIXaTENbHON
[enu. YKaKATE Ha CXeMe YYaCTKU C DHEprueH, JocTtaTouHor s oopasoBanusi AT®D. Ha ocHoBa-
HUU KaKOrO0 M3MEPSEMOT0 IOKa3aTeslss MOXHO ONPEAEIUTh KOJIMYECTBO SHEPIUH, BBIAEISAEMON
B peaklMM MepeHoca 3JIeKTPoHOB? Perynsnus akTUBHOCTH (PEpMEHTOB JAbIXATENIbHOM LEenH, pob
AlD, ATO. Ymeiite n300pa3uth cxemy (epMeHTOB TKaHeBOro abixaHus it HAJ[-3aBHUCHMBIX
n ®AJI-3aBUCHUMBIX CyOCTpaTOB. YMeTe BKIItOUaTh cyocTpathl Iukia Kpedca (n3ommrpar, o-KeTo-
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rIyTapar, Majar, CyKIIMHAT) B JbIXaTelbHYI0 1enb. Onpeaenure, yeMy paBeH KodpduuueHT ¢oc-
dbopmwmposanus (P/O) mns xaxmgoro u3 3Tux cyoctparoB. Ha cxeme o0s3aTenbHO yKa3bIBaTe
YUYACTKHU COTPSHKEHHUSI TPAHCIOPTa AIIEKTPOHOB M (ochopunrpoBanus. MOKHO JIM UCHOIB30BATH
1S OKMCIIEHHs cyOcTpaToB B MUTOXOHApUAIX HAJID™? Pons HAJI®D™ B keTke.

8. Uro takoe okuciurenbHoe (ochopunupoBaHue (ompeaesieHue, CyOKJIeTOYHAs JOKaU-
3anus)? OcHOBHBIE monoxeHus: teopuu [1. Murdesmia, oOBsACHSIONIME MEXaHU3M OKUCIUTEIBHOTO
dochopunrpoBanms. Kak n3MeHsieTcst mpouecc OKUCIUTENLHOTO (hocopunmpoBanus npu HeJOCTA-
TKE KHCJIOpoJa B KiIeTKax (00BACHUTH MeXxaHu3M)? UTo Takoe pa3o0IneHne OKUCIUTEIEHOTO (hocdo-
punrpoBanus? KakuMu cBoiicTBamMu JODKEH 001a1aTh pazo0mmTens? Kak u3MeHsercs: morsoneHne
KHUCJIOpOAa MpU AeUCTBUU pazoluiurenel (mosicHUTh MexaHu3M)? CpaBHUTE MEXaHHU3MbI OKHUCIIHUTE-
JTBHOTO ¥ cyOcTpaTHOrO (pochoprmmpoBanus. Kakol u3 HUX mpeodsiagaeT B MUTOXOHIPUSX?

9. l'unosHepreTuueckue coctosiHusa. VHruOUTOpHl mepeHoca 3JIeKTPOHOB IO JIbIXaTEIbHON
nenu. B kakoM cocTostHMM (OKUCIEHHOM WJIM BOCCTAHOBJIEHHOM) OYIYT HaXOIUTHCS MEPEHOCUYUKU
AJICKTPOHOB TIPH OJIOKAJIE IETH: a) MPOU3BOIHBIME 0apOUTYPOBOM KUCIIOTHI; 0) MaJOHOBOW KHCJIO-
TOI1; B) IMaHUJAMHU, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMULIUHOM A?

10. IlepeBapuBaHue yriaeBoa0B. UTO MOHUMAIOT MO BPOXKICHHON HEMEPEHOCUMOCTBIO JUca-
xapunoB? [IpuunHbl HapyleHus repeBapuBaHusl JakTo3bl. JIakTyn03a 1 000CHOBaHUE €€ UCIOJIb-
30BaHUs B MUTaHUU. POIIb MUIIEBBIX BOJOKOH (KJIE€TYaTKa, MEKTUHBI) B IMTAaHUM 4yesoBeka. Mexa-
HU3MBI BCACHIBAHUS YTIICBOJOB B KUIICUYHUKE.

11. MexaHu3M TpaHCIOPTa TIIOKO3bI B KIETKU. Hamummure peakiuio akTUBUPOBAHUS MOCTY-
MUBIICH B KJIETKY IIFOKO3bI M YKKUTE IYTH €€ TATbHEHIIET0 PEeBPACHHUS.

12. XuMu3Mm peakiuili HEOKUCIUTEIHHOTO U OKUCIUTEIBbHOTO 3TAroB aHA3POOHOTO TIIMKOIH-
3a. buonorunyeckas poib INIMKOJIM3a, Ha3HAYEHME JIAKTATICIMIPOreHa3sHOW peakuuu. Perymsius
aHa’poOHOTOo pacmnaja rioko3bl. Kakoil u3 Kio4eBbIX ()epPMEHTOB TIIMKOJIHM3a SBISETCS KIFOUYEBBIM
U JUI IpYTUX IyTeil oOMeHa riroko3sl? Perymsropras pois 2,3-nmudocdornumnepara. DuepreTude-
CKUH BbIXOJ] IuKoau3a. MexanusMm cuHTe3a AT® B aHa3pOOHBIX YCIOBUSX.

13. Xumu3m cnupToBOTO OpOXKEeHUs (HEOKUCIMTEIBHBIN 3Tal, OKUCIUTENBHBIN JTam). Peak-
LIUH, 00LIHe JUIsl CIUPTOBOTO OpOXKEHUS U TIMKoIM3a. Pasnuuus stux aByx npoueccos. Kitouesbie
(bepmeHThI ciupToBOro OpokeHus. Kakue coeiMHeHns MOTyT peryiupoBarh 3TOT Ipolecc?

14. OOMeH 3K30reHHOro 3TaHola (cxema), TKaHeBas JIOKaJln3alus npolecca. MexaHus3M pas-
BUTHS aJIKOTOJILHOM TUTIOTJTMKEMUH U JIAKTAIIIEMHUH.

15. AspoGHoe OKHCIeHHE IUIIOKO3bl. DTalbl U UX CyOKJIETOYHAs JOKaJIu3alMs, SHepreTuye-
CKUH BBIXOJl (pacueT MPOBOJUTE MO3TaNHO) M MexaHu3Mbl cuHTe3a AT®. YpoBHH perynsauuu,
KIIIOYEBbIE ()epMEHTHI U UX perynsTopbl. CpaBHUTE SHEPreTUYECKHI BBIXO/ aHapPOOHOT0 U a3poo-
HOTO (IT03TAITHO) OKUCJIEHUSI TJIFOKO3bI U MeXaHU3Mbl cuHTe3a ATO.

16. Cynp6a KOHEYHBIX MPOAYKTOB INIMKOJIM3a — MHUPOBUHOTPATHONM M MOJIOYHOM KHUCIOT.
KaxoBa cynp0a nakrara, oOpa3oBaBIIErOoCsi B SPUTPOLMTAX? DTambl U SHEPTETUUYECKUN BBIXOJ
a’po0OHOr0 OKHUCIIEHHs JlakTaTa (pacdeT mpoBojuTe mosTanHo). Ilytm Merabonm3ma mupysara.
Kakoii myTh yTunm3anuy nupyBata CTAMYIUPYETCs TIPU YHEPToAe(hUITUTE B KIETKAX?

17. I'moxoneorenes. buonoruueckas posib, CyOKJIETOYHAS JIOKAJIM3ALUs, CyOCTpaThl, KIroue-
Bble ()EPMEHTHI U PETYJALNA Mpoliecca. XUMU3M KIIOUEBBIX peaklHil. YMeNTe paccuuTaTh IHepre-
THYECKUH Oaanc cuHTe3a Mo rioko3sl 3 [I1BK u II[YK.

18. Cxema riMKoreHe3a B TeNMaToUTax U MUOIMTax. KakoBBI 3ammackl YriieBOI0B B MBIIIIIAX,
B [I€YEHU U B 11eJIOM opranu3me? Paccunraiite 3HEproTparsl BKIIOUEHHS MOJIEKYIbI (MOJIs) TIIHOKO-
3bl B MOJIEKYJTY TJIMKOTeHa. ['opMoHanbHas peryisius rimkoreHe3a. Kak nposisisiercs y yenoBeka
CHIDKEHHME aKTUBHOCTH INIMKOT'€HCUHTa3bI? UTO Takoe ariuKoreHos?

19. I'mukorenonm3, Ouosorndeckas poib. Uto Takoe (Hochoposu3 U TUApONU3 TIIHKOreHa?
Bo03MOHBI 1M peakluy TUAPOIN3a IIIMKOoreHa B kieTkax? Cxema ¢gochoponusa riavmkoreHa. 3uaire
pa3IAYHsl TOTO MpoIlecca B MEYSHU M MBIMIaX. ECTh T B 9TUX pa3nndusx OMOJIOTHYECKUH CMBICT,
a eclii ecTbh, TO Kakoi? M300pa3ure cxemy IIIMKOT'€HOJIN3a IO BIUSHUEM TIIIOKaroHa, TKaHeBas
JoKamu3anus. MexaHu3Mbl aKTUBHPOBaHUS TIUKoreHpochopmiiassl agpeHaTnHoM (cxema). [lToka-
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KHUTE Ha CXeMe, YTO BHITOJIHEE B SHEPIeTUYECKOM OTHOIIEHHUH: Cpa3y OKHUCIATH TIIIOKO3Y MM BHA-
qajie IPUCOETUHUTD €€ K TJIMKOTeHY WM 3TO HE MMEEeT 3HaueHMs (pacueT MPOBECTH AJIS aHa’poO-
HBIX ycloBHii). Uto Ha3bIBatoT riukoreno3amu? [Ipuunnsl 6ones3nu ['upke, 6oneznu [lomme.

20. TlenTo3odocdaTHbIil MyTh pacnaja riIKO03bl, dTaIlbl, OMOJIOTHYECKast POJIb.

21. N3o0pa3ute cxemarndecku odOpazoBanue Y D-rmoko3sl. KakoBa Ouonoruyeckas poiib
nporeccoB, ucnoib3yomux Y Ad-raoko3y? 3HaueHUe INIIOKYPOHOBOTO IyTH PacLIeIICHUs! III0-
KO3bI B TIeueHU U pubdpodIacrax.

22. IlpeBpaleHue ranakro3sl B Ioko3y (cxema). KakoBbl npuunHsbl ranakrozemun? Cunres
rajJakTo3bl M3 TIIIOKO3bI (cxema). HamummTe peakiuio CHHTE3a JIaKTO3bl B KJIETKAaX MOJIOYHOU
AKeJIe3Bl.

23. Cxema mpeBpamieHus (pPyKTO3bl B TIIOKO3Yy. IIpUYMHBI 3CCEHIMANIBHON (PYKTO3YpUU
U BPOXKIEHHOHN HENEPEHOCUMOCTH (PPYKTO3BI.

24. Metonbl OIpeaesieHus] COAep KaHus TIIIOKO3bl B KPOBU U €€ (hU3MOJIOTHYECKasi KOHIICH-
Tpauus. ['opMoHabHas peryisuus ypoBHs IIFOKO3bl B KPOBU.

Bonpocs! 11 NOATOTOBKH K KOJLUIOKBUYMY 1JIs cTyAeHTOB MDUY:

1. Merabonn3m, katabosin3M U aHa0OJIU3M, UX Pa3JIMuus U CBS3b MEXIy HUMH. JIMHelHbIe
Y IUKJINYECKHE METaO0INYECKUE yTH, PETYIISTOPHBIE (KITI0UeBbIe ()EPMEHTHI).

2. IlupuauH-3aBUcHMbIe U (hIaBUH-3aBUCUMBIE JErUaporeHassl. biok-cxemsl KoepMeHTOB
HAL", HAI®", ®AJ], DMH.

3. AneHuiioBasi cCUCTEMa, €€ KOMIIOHEHThI, poib B KieTke. CrnocoObl cuHte3a AT®: cy6-
CTpaTHOE, OKUCIUTENbHOE B (hOTOCHHTETHYECKOE (hochopurpoBaHue.

4. OkucnIUTeNbHOE JAEKApOOKCWIMPOBAHME MHMpyBaTa KaK LEHTPaJbHBIH MeTabondecKui
nyTh. [IupyBaT-neruaporeHazHpiii KOMILIEKC ((hepMEHTHI, KOQEepMEHTHI, CXeMa PEaKIIHiA).

5. Hukn TpukapOOHOBBIX KHMCJIOT KaK LIEHTpalbHbIM MeTabonnyeckuil myts. Kierounas Jo-
kanuzauus LTK, cxema peakuunii, pepmentsl, kodpepmentsl. @ynknun L[TK. Ananneporuueckue
peaxkuuu.

6. TkaneBoe npixanme. Cxema (HEpPMEHTOB TKaHEBOTO JAbIXaHUs. Komruiekcsl ¢GepMeHTOB,
Ko(epMeHTbI, MeXaHu3M (QyHKIMOHUpoBaHU. CXxeMa JbpIXaTeabHOM 1enH, MyHKTHI Gochopumupo-
BaHWs, MEXAHU3M (POPMHUPOBAHHUS DIIEKTPOXUMHIECKOTO ToTeHIana. H -AT®-cunTaza. Xemuoc-
MoTryeckas teopust Muruemmta. Koadouuuent dochopunuposanust (P/O) mist pasznudHbix cyo-
CTpaTOB, MOCTABJISIONIMX BOJAOPOJ B JILIXaTENbHYIO Lenb. Perynsanus paOoThl JbIXaTEIbHON LEnu
u H*-AT®-cunTassl.

7. IlpyunHbl pa3BUTHSI TUIIO3HEPIeTUUYECKUX COCTOSIHMM. Pa3oOlieHne OKHCIUTEIbHOTO
dbochopunupoBanus (MexaHU3M, pazoOmmTen). UHrHOUTOpHl mepeHoca 3JIEKTPOHOB M OKHUCIIHU-
TeabHOTro (hochopuapoBaHus.

8. YrneBoapl, kiaccuukaius, OCHOBHbIE IPEICTaBUTEIH.

9. IlepeBapuBaHue YIICBOAOB, MPOIYKTHI, HAPYIICHHWS NepeBapuBaHus. Poilb KieT4aTku
Y TIEKTUHOB B IUTAHUU YEJIOBEKA.

10. BcacpiBaHHE MPOAYKTOB MEPEBAPUBAHUS YTIIEBOJIOB, MOJIEKYISIPHbIE MeXaHU3MBI. CyIib-
6a BCOCABUIMXCSl MOHOCAXapHJI0B. TPaHCHOPT IITIOKO3bI B KIETKH.

11. Cunre3 riMkoreHa, Ha3HaY€HHUE, MMOCIEOBATEILHOCTD PEAKIUi, SHEPTro3aTpaThl U pery-
AU, ATIIMKOTEHO3.

12. Pacriag riukoreHa B IEYEHW W MBIIIIAX, MOCIENOBATEIbHOCTh PEAKIUM, pPEerysisius.
I'ukoreHo3sl.

13. I'nuxonm3, OWoNOTHYECKas pOJib, CYOKIIETOYHAs JIOKAIM3AIUs, dTarbl (HEOKUCIUTEIb-
HBI{, TIIMKOJIUTUYECKON OKCHIOPEAYKIIUH), peaKuH, (hepMEHTHI, SHEPreTUYECKHI BBIXOJ M MeXa-
Hu3M obpazoBanusi AT®. Perymsmus riaukonnsa, KitoueBble pepMeHTHI.

14. IlupyBar kak neHTpaibHblii Merabonut. Ilytu mpespamenus [IBK B 3aBucumoctu ot
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKUCIUTENILHOTO METa00IM3Ma KIIETOK.
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15. I'mroxoHeoreHes, Ha3HAUYEHHUE, CyOCTPAThI, KITIOUEBbIE pEeaKud U (PepMEHTHI, peryIsus,
9HEPro3aTpaThl.

16. Aspobnoe okucnenue rmoko3bl 10 CO2 u HO (9Tambl, 3HEpreTHYecKuil BHIXOM, MeXa-
HU3MBI 00pa3oBanus ATD).

17. Tlenro3odocdarHblii mMyTh, CYOKIETOYHAS JOKAJIH3AIMs, ATAIbl, KIIOUYEBbIe (DEPMEHTHI,
MeTa0O0JIUThI, OMOJIOrHUYECKas POJIb, PETYJIISALIMSL.

18. I'mroKypOHOBBIH IyTh (TKaHEBas U CyOKJIETOUHAs JIOKATU3aIHs, OMOIOrUYecKas poib).

19. Perynsauus copep)kaHusi TIIIOKO3bl B KPOBU. MeXaHU3MBbl PEryasTOPHOIO JAEHCTBUS Top-
MOHOB (MHCYJIMH, aJpeHalIuH, TJIIOKAroH, MIIOKOKOPTUKOUIBEI U 1p.). Onpenenenne KOHIEHTpAIUn
IJIIOKO3bI B KPOBHU (TJIFOKO300KCHIa3HBIA METON).



OBMEH JIMIIN 0B

3AHSTHE 13
OBMEH JIMITUAOB: TIEPEBAPUBAHUE, BCACBIBAHUE, PECUHTE3.
TPAHCIIOPT 3K3O0TI'EHHbIX JIUITUAOB. OIPEJEJIEHUE AKTUBHOCTH JIUITIA3

AKTYaJIbHOCTb TeMbl. JIUMNIbl — Ba)kHasi COCTaBHAsl YaCTh MUUIEBBIX MMPOJAYKTOB HE TOJIBKO
BCJIE/ICTBUE BBICOKON DHEPreTUYECKOW LIEHHOCTH, HO TAKXKE U MOTOMY, YTO B HATYpAJIBHBIX IH-
LIEBBIX JKUPaAX COJEPKATCS KUPOPACTBOPUMBIE BUTAMHUHBI U «HE3aMEHHUMBIC» KUPHBIE KHCIIOTHI
(monuHeHackIeHHbIe). Takue KUPHbIE KUCIOTHl B OpraHU3Me — MPEALIECTBEHHUKNA 3MKO3aHOU-
JIOB — JIMIUIAHBIX TOPMOHOB, MUTPAIOLIMX BAXHYIO POJIb B PA3BUTUU BOCHAJICHUS, aNIEPIHH, MPO-
1ecca CBEpThIBAHUS KPOBH.

[lepeBapuBaHue JIUIUIOB B HKENYIOYHO-KUIICUHOM TPAKTE — CIOXKHBIA OMOXMMHYECKUN
nportecc. Jist co3nanus (U3HOIOTHYECKUX YCIOBUHM THIPOIN3a JTUMHIOB B KUIIICUHUKE HEOOXO/IH-
MO TIOJHOILIEHHOE (YHKIIMOHUPOBAHHE HECKOJIBKHUX OpPraHOB: IMEYEHH, MOKEITYIOYHOU >KEJe3bl,
TOHKOTO KHIIeYHHKA. J[eeKT ydacTusi STUX OpraHoB B YCBOCHUH MHIIEBHIX JIUITUIOB OPTaHU3MOM
MIPUBOJIUT K HAPYIICHUIO OOMEHA KUPOB U PA3BUTHIO MATOJOTHYCCKHUX MposiBIeHUH. OMHO U3 Ta-
KHX TPOSIBIICHUI — cTeaTopes (MosiBIeHNE B (PeKanusIx HerepeBapeHHbBIX KUPOB).

[TockonbKy muMmUIBl — THAPOGOOHBIE COSAMHEHUS, UX IIPUCYTCTBHEC B KPOBOTOKE BO3MOKHO
TOJIKO B BHJIE CIICIHALHBIX TPAHCIOPTHBIX (POPM — JIUMONPOTEHHOB. XUIOMUKPOHBI (OJUH U3
KJIACCOB JIMTIONIPOTENHOB) CIYXaT JUIsl TOCTABKHU JIUTIUIOB M3 KUIIICYHUKA B PA3JIMYHBIC TKAHU U T1€-
yeHb. Hapyiienus Ha ypoBHE 00pa30BaHus JIUIIOMPOTEUHOB (WM UX YTHIIM3ALWH) SIBISIOTCS IPUYH-
HaM¥ Pa3BUTHS Pa3IMYHBIX (OPM THIIO- M THIEepIMnonporenHeMuii. Hanbonee pacnpocTpaHeHHBIC
3a00JeBaHuUs, CBSI3aHHbBIE C HAPYILIEHUSIMA OOMEHa JIUIH/IOB, — CaXapHBIA AUa0ET U aTepPOCKIEePO3.

esapb 3aHATHA: 3aKPENIUTh 3HAHUS 0 XUMUU JIMIINAJIOB; YCBOUTHh MOJICKYJISIPHBIE MEXaHU3MBbI
IepeBapyuBaHMs U BCACBIBAHMS JIMIUIOB IHIIK, PECUHTE3A JIMIIUIAOB, TPAHCIIOPTA YK30T€HHBIX JIU-
MUJIOB TI0 KPOBEHOCHOMY PYCITY JUISI TIOCTEAYIOMIETO aHAIn3a OMOXUMHUYECKHX aCIIeKTOB HapylIlle-
HUM 3TUX IIPOLIECCOB.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHUIA. J[JI1 TOJHOTO YCBOGHHUSI TEMBI HEOOXOIUMO
ITOBTOPUTH 3.

" 00wel Xumuu.

— CBOICTBa MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, MUIIEIIO00pa30BaHUE;

— TUTPOMETPUYECKHE METO/IbI aHAIN3A;

*  OUOOpeAHUYECKOU XUMUU.

— CTpOEHHE M CBOMCTBA MHOTOAQTOMHBIX CIIUPTOB (TJIMIIEPOJI, HHO3UTOI), TPUPOTHBIX BBIC-
X KapOOHOBBIX KUCIIOT;

— CTpOEHHUE MPOCTHIX JIUTTHIOB (BOCKOB U HEUTPATHHBIX )KHPOB);

— 0COOEHHOCTH CTPYKTYPHI M (PU3UKO-XUMUYECKUX CBOUCTB (HOCHOIUNHUAOB U KETIHBIX
KHUCJIOT;

— COCTaB M CBOMCTBA K€Y, €€ y4acTHE B IpoLeccax MUUIEBAPEHHS. MeXaHu3Mbl peryJs-
AU KETIe00pa30BaAHUS U KEITUEBBIICIICHHS;

— COCTaB U CBOWCTBA NUILEBAPUTENIBHBIX COKOB; NIEPEBAPUBAHUE )KUPOB U BCACBIBAHUE MPO-
JIYKTOB TUJIPOJIN3A KUPOB.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXO/JIHOT'O YPOBHS 3HAHUI

3aoanue 1. BcioMHuTe, 4TO NPUPOHBIE KUPHBIE KUCIOTHI OBIBAIOT HACBHIIIEHHBIMUA U HEHa-
ChIIIEHHBIMU. [loNMEHOBBIE >KUPHBIE KHUCIOTHI SIBIAIOTCS HE3aMEHMMBIMHU (DaKTOpaMu MHHTaHUS
U JIeNATCS Ha 2 TPYIIBl — ®-3 M ©-6 — B 3aBUCUMOCTH OT TOJIOKESHHS JBOWHOW CBSI3U OT yTJIe-
POAHOrO aroMa nocliegHen (METUIBHOM) TPYIIIIHI.
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[TonGepute Asist KX 101 KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:

1. ITaneMuTHHOBAS. A. 18:2 »-6.
2. CreapuHoBasi. b. 18:3 »-3.
3. OsenHoBasl. B. 20:5 »-3.
4. JIuHoneBas. I'. 20:4 »-6.
5. JluromeHoBasl. J. 18:1 »-9.
6. ApaxugoHoBas. E. 18:0.

7. Diiko3aneHTaeHoBasl. XK. 16:0.

3aoanue 2. Ilpu noGaBneHUN K Karie HEAMYIbTUPOBAHHOIO KUPA COJICH JKEITYHBIX KUCIOT
obpazoBanocsk 102 menkux kamens xupa. KakuM cBOHCTBOM KETUHBIX KHCIOT MOXKHO OOBACHHUTE
UX SMyJIbrUpyroniee aencreue?

A. AMpuUIBHOCTBIO.

b. PacTBOpUMOCTEIO TOIBKO B BOJE.

B. PacTBoprMOCTBIO TOJBKO B HETIOISPHBIX PACTBOPUTEIISIX.

I'. HepacTtBOpHMOCTBIO B BOJIE.

J1. HepacTBOpUMOCTBIO B OPIraHUYECKUX PACTBOPUTEIISX.

3aoanue 3. B pacTBOpe ¢ MOMOIIBIO CHEIUPHUUECKUX PEAKLUN OMPEIeTCHbI CIeaYIOIe Ipo-
JOYKThI THIPOJINM3a: TIMLEPOII U AKUPHBIE KUCI0Thl. Kakoe BelecTBo ObUIO MOABEPTHYTO TUAPOIU3Y?

A. Xonecrtepon. I'. XoneBas kuciora.

b. Tpuanuiraunepoi. . ChuHrosus.

B. ®ocharuaunxoaus.

3aoanue 4. O6paTuTe BHUMAHUE, YTO B COCTABE IJIMIIEPOJIMIIUAOB HEHACBILICHHBIE )KUPHBIE
KHCIIOTBI OOBIYHO PACIoiaraloTcs Bo BTopoM (J3)-monoxennu. Hanmmure Gpopmyiny 1-manbMUTOMI-
2-JIMHOJICONI-3-CTeapOUIITINILIEpPOIa. ITO COEUHEHHE:

A. T'mapodunbHoe. b. 'unpodobHoe. B. Am¢pudunshoe.

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, COnocmasue ux ¢ omeemamul.

Bonpocs! 1151 06cyxaeHust:

1. OOmas XxapakTepucTUKa U KJIacCU(UKALUS JTUMHI0B (OMBUIIEMbIE U HEOMBUISIEMBIE, ITPO-
CTbIE M CJIOXKHBIE). XapaKTEepUCTUKA TPYII JUMNUJIOB (XUMHUECKHe (OpMyJbl U HOMEHKJIATypa
AlMITINIEPOIoB M riauuepodochonunumioB; OJIOK-CXeMbl CTPOSHHMSI BOCKOB, cUHrodocgo-
JUIHI0B, TIUKOJIUIINIOB, Cyab(honnInI0B). buonornueckas poib JUIUI0B.

2. Jlunuae! nuny. [lepeBapruBanue TMNUI0B, 3Talbl. OMYJIbIUpOBaHUE (Ha3HaYeHUE, (PaKTo-
PBl, cTaOMIM3aIMs KUPOBOU IMyIbcuM). JKendb, )KeTdHble KUCIOTHI (IEpBUYHbIE, KOHBIOTMPOBAH-
Hble, BTOpHYHBIE). MecTOo 00pa3oBaHuUs, y4acTHE B YCBOCHMM JUNUIOB mnuuu. [leyeHouHo-
KHILEYHAS PEIUPKYIISIIHS )KETYHBIX KHCIIOT.

3. I'maponu3 nunuaoB (cxembl mpeBpamieHuii). @epmeHTsl (MecTo 00pa3oBaHus, CyOcTpat-
Has crnenupuuHoCTh). MexaHu3Mbl akTUBALIMK MTAHKpeaTHYecKou iunasel. BecackiBaHue (MexaHU3-
MBI, MULIEJUISIPHOE PAaCTBOpEHHUE, cyap0a muuen). [IpencraBienue o HapyHIIeHUAX NepeBapUBaHUS
Y BCaChIBaHMSI JIUIIU/IOB.

4. PecuHTe3 TPUALMITIUIIEPOIOB U MHLEPOPOCHOTUNHNIOB B SHTEPOLUTAX. TpaHCIOPTHBIE
(dbopMbl TUNUAOB B KpoBU. CTpoeHHe U MeTaboIM3M XUIIOMUKPOHOB.

JIMTEPATYPA JJIAA MIOATOTOBKH
Ocnosnas

1. Buonoeuueckas xumus / B. K. Kyxrta [u np.]. Mocksa : burom, Munck : Acap, 2008. C. 193-210,
213-216.

2. Bepeszos, T. T. buonornyeckas xumus / T. T. bepesos, b. @. Koposkun. MockBa : Meauniuna,
1990. C. 276-291, 305-309, 315-316.

3. bBuonoeuueckas xumusi / A. J1. Taranosud [u ap.]. Musnck : Bermr. mik., 2013. C. 163-186.

4. KoHcekT JeKIH.
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Jlononnumenvuasn
1. Jlenunoowcep, A. OcuoBbl Onoxumum / A. Jlenunmxep. Mocksa : Mup, 1985.
2. Buoxumus uvenosexa / P. Mappu [u ap.]. Mockea : Mup, 1993. T. 1. C. 151-164, 238-246,
256-268. T. 2. C. 287-290, 295-296.

3ATAHMS 1JII CAMOCTOSITEJIBbHOM PABOTHI

3aoanue 1. BcnomauTe KI1acCH(PUKALMIO JUHAI0B U HATUIITUTE (OPMYJIIBI TPHALIUITIIUIIEPO-
JIOB ¥ TIUIEPOdOCHOTUNHIIO0B. 3aIOMHHUTE, YTO BaKHOE CBOWCTBO HEKOTOPBIX JIMITUIOB — amM@u-
¢unvrocms, T. €. CIOCOOHOCTh B3aUMOJICHCTBOBATh KaK C THIPO()OOHBIMHU, TaK ¥ C TUAPODUILHBIMHA
Mostekynamu. OOpaTuTe BHUMaHUE HA TO, YTO JIMITH/IBI BHITIOIHSIOT pa3Hbie (PYHKIIMH B 3aBUCUMO-
CTH OT UX CTpOEHHUS U CBOMCTB. COMOCTAaBbhTE MEPEUNUCICHHBIC JTUITUIBI C XapaKTEPHBIMU IS HUX
GyHKIUSMU:

1. Xomnecrepo. A. Pe3seps sHepruu.

2. TpuamuIriIuneposl. b. Kommnonents! 6nomemoOpaH.

3. TlonuHeHachIIEHHBIE )KUPHBIE KUCIOTEL.  B. [lpeamecTBeHHUK CTEPOUIHBIX TOPMO-
4. ®ochonmunuasl. HOB, BUTaMHHa D3, JKE€TYHBIX KUCIIOT.

5. T'muxonmunuabl. I'. CyOcrpatbl ans CHHTE3a 3MKO3aHOUIOB.

3aoanue 2. 3an1OMHUTE 3Tallbl IEPEBAPUBAHNS U BCACHIBAHUS MUILEBBIX )KUPOB (IMYJIBIUPO-
BaHME, TUAPOJIN3, 00pa30BaHUE MHULEIUT U BCACBIBAHUE B CIIM3UCTYIO KUILICUYHNKA). YMeiTe Ha3BaTh
(bakTOpHl, CIIOCOOCTBYIOIINE SMYJIBIMPOBAHUIO )KUPOB, M MEXaHU3M CTaOMIIN3AIUN SMYIbCUU TIO]
IEUCTBHEM COJICH )KEITYHBIX KUCIIOT, UCXOJISl U3 CTPYKTYPBI 3TUX COSTUHECHUH.

2.1. Vxaxure, Kakas U3 TEPEUMCIICHHBIX XEIYHBIX KUCIOT SIBISETCS HauboJee CHIbHBIM

3MYJIBIaTOPOM:
A. XoneBas. I'. JIutoxonesas.
b. XeHoae3zokcuxoienas. M. Jlezokcuxoienas.

B. I'mukoxoseBas.

2.2. [lonbepute mecTo 0Opa3oBaHMs ISl BBILLIETIEPEUUCIECHHBIX KETYHBIX KUCIIOT:
1) nevens; 2) KMIICYHKK;  3) MODKeTyI09HAas Kelesa.

2.3. U3yunte cxemy IMEYEHOYHO-KHUILIEYHOW PEeLUPKYISIIUU JKETUYHBIX KUCIOT M OoOpaTHTe
BHHMaHHUE Ha TO, YTO €XKEIHEBHO ¢ KajoM Bblaensercs 0,5—1 I KeIuyHbIX KUCIOT. DTO €JUHCTBEH-
HBII 3HAUMMBIH YTh BBIBEACHUS X0JIECTEPOIIA U3 OpraHU3Ma.

3aoanue 3. dMynbrupoBaHue ruipoPoOHBIX KUPOB — OJHO U3 YCIoBUH 3 (HEKTUBHON pa-
00THI TaHKpeaTHUuecKoi nunaspl. Hanmummre B 001eM BUAE peakiuy 1modTanHoro ruaponusza TAT
MoJ1 IeHiCTBHEM 3TOro (pepMeHTa C YyHeTOM TOTO, YTO MaHKpeaTHdecKkas jumnasza ¢ 0oJbIIeld CKopo-
CTBIO paCIIEIUISeT B KUPAaX CIOKHO-3(DUpPHBIEC CBSA3U B 0-MOJ0XKEHUH. [loT4epkHUTEe OCHOBHBIE KO-
HEYHBIE TIPOTYKTHI IePEBAPUBAHIS KAPOB.

3.1. Boibepute nmpaBUIbHBIA BapuUaHT OTBETA: MEpel BCACBIBAHUEM B CIHM3UCTYIO TOHKOTO
KHMILIEYHHKA M3 JKEIYHBIX KHCIIOT, XoJjiecTeposia U aMPU(PHUIBbHBIX MPOIYKTOB THIPOJIN3a KUPOB
(PKUPHBIX KUCJIOT U [3-MOHOALMITIMLIEPOJIOB) 00pa3yroTes:

A. CMelIaHHble MULETUTBI.

b. JIuntocoMmsr.

B. CekxpeTopHble TpaHyIIbIL.

I'. TpupanunriIuuepos.

3.2. 3anoMHHTE, YTO NMPU3HAKOM HAPYIICHHS TIEPEBAPUBAHUS W BCACBIBAHUS KUPOB SIBISICTCS
crearopes. [Ipu 3ToM Kan GOTBHOTO COAEPKUT HEPACHISTUICHHBIN KU U UMEET CepoBaTO-Oemblit
1BeT. BrimomHuTe cremyromiee 3agaHue: U3 JIEBOTO CTOJIOMKA TaOIUIIBI BEIOEPUTE COCTOSIHUS, KOTO-
pBle MOTYT TPHUBECTH K CTearopee; M3 MPaBOrO CTONOMKA BBHIOEPUTE BO3MOXKHBIC TOCIEICTBUS
HapylIEHNs I1epEBAPUBAHUS JINIIHJIOB:
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1. CHmxeHue cekperuu UiM akTUBHOCTH IaH-
KpeaTHyecKon Jumnasbl (MTaHKPeaTuT).

2. HapymieHue sMyJIbIrHpOBaHUs )KUPOB
BCJIEJICTBHE HEIOCTATOYHOI'O MOCTYIUICHUS
JKEITYM B IPOCBET KUIICYHHUKA (HKETIHOKA-
MEHHas 00JIC3Hb).

3. Hapymenue ¢pyHKINY IEYCHH U YMEHbIIIE-
HHUE CUHTE3a XKEMYHbIX KUCJIOT (IenaTur).

4. Jlucbaktepunos.

o1 >

. IToBbimenue yposHs TAI' B kpoBH.
. Hapymenne BcachlBaHUS — KHPOpPACT-

BOPHUMBIX BUTAMHMHOB («KypHHAas CIIEIO-
Ta», KPOBOTOUHUBOCTH).

. Hapyiienue BcacblBaHUSI HE3aMEHHUMBIX

IMOJIMHCHACBINICHHBIX JKUPHBIX KHUCJIOT.

. Oxupenue.

3.3. IlepeBapuBanue (HochONUMUAOB MPOUCXOTUT TOJ ACHCTBHEM IaHKpeaTHdecKux ¢oc-
¢donumnas ¢ oOpa3oBaHWEM TIIMIIEPOJIA, BBICIINX KUPHBIX KUCIOT, a30THCTHIX COCAMHEHUN U (oc-
dbopHOl KuCIOTH. PaccMoTpuTe pUCyHOK. 3allOMHUTE, KaKUE CBSI3U CHEUU(DUICCKU THIPOIUZYIOT

pasHble BUBI pocdonmmas:

®docdonunaza A;

CH,-O0-CO-R;

CH-0=

CO-R;
OH

®Dochonmumaza Ay

v CH;

CH,~ O~ P~0O - CH,- CH,— N*~ CH;

®doconmmaza C

N CH;,

®dochonumaza D

3aoanue 4. 3anioMHUTE, YTO B KJIETKaX CIM3UCTON OOOJOYKM KHUIIEYHUKA (B DHTEPOLIUTAX)
npoucxoaut pecunre3 TAI' u pochonunuioB U3 BCOCABIIMXCSA MPOAYKTOB THApoan3a. BeryunTe

peaKkiuy pecuHTe3a JIUIHIOB.

4.1. BepHO 1M BBICKa3bIBaHHME: COCTAB KUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JIMITHIOB MOXKET
OTJIMYATHCS OT MUIIEBBIX KUPOB, IOTOMY YTO CyOCTpaThl PECHHTE3a KUPOB — HE TOJIBKO BCOCAB-
IIMECs )KUPHBIE KUCIIOThI, HO M YKUPHBIE KUCIIOTHI, CHHTE3UPOBAHHBIE B CIIU3UCTON KUIIEYHUKA.

4.2. 1ns tparcniopra ruapodoOHbIX mpoaykToB pecunte3a (TAL u adupoB xonecrepoina) u3
KHIIEYHUKA CIIY’KaT XMJIOMHUKPOHBI (OJIMH U3 KJIACCOB JIMIIONPOTENHOB). O3HAKOMBTECH C OOIIUM
IMPUHIUIIOM CTPOCHHA JIMIIOIMPOTCUHOBBIX YACTUI[ U YKAXKXKUTEC KOMIIOHCHTBI, KOTOPBIC COCTABJIAIOT

B XUJIOMHUKPOHE:
A. BHYTpPEHHIOIO 4aCTh:

b. HapyxxHyro 4acTsb:

4.3. Beibepure 0cCOOEHHOCTH, XapaKTepU3YIOIIUE TPAHCTIOPT 3K30TCHHBIX JIUITHI0B!
A. XUIOMUKPOHBI TOCTYMAKOT HENOCPEACTBEHHO B KPOBOTOK.

b. XunoMUKpOHBI TOCTYNAIOT B TUMQY.

B. ITocne rugponusa TAI B cocTaBe XMIIOMHKPOHOB JIMIIONPOTEMHIIMIIA30M, pacosia-
TaroIIelcs Ha 3HI0TENINU COCYI0B, )KUPHBIE KUCIIOTHI IOCTYNAIOT B KJIETKU Pa3JIMYHbIX TKaHEH.
I'. OxkoHyaTenpHOE pacilerIeHne PEMHAHTOB XMJIOMUKPOHOB HAa COCTaBHbIE KOMITOHEHTHI

MMPOUCXOAUT B I'€liaTolUTaXx.

4.4. 3anioMHHTE: Yy IO C HACJICICTBEHHBIM J€(hEKTOM JIMTIONPOTEUHITUTIA3HI B KPOBU
noBbIaercst koHueHTpauus TAD' u xunoMukpoHoB. K BHEIIHUM NpPOSIBICHUSIM TUTIEPIUITNASMUT
OTHOCHUTCS KCAHTOMATO3 (OTJIOKEHNE KUPOBBIX OJISIIEK B KOKE).

IIpasunvbHocms pewienuii npogepbme, CONOCMABUS UX C OMBEMAMU.

71



IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Bce nepeyncieHHbIC TUMTHBI OTHOCATCS K MHIepodochonumnumaam, Kpome:
A. Tunansmuromnpocharnaunxonuna. 1. Pocharuauncepuna.

b. ®ocharuaHoit KUCTOTHI. . ®ocharnaunuHosurona.

B. Cunromuenuna.

3aoanue 2. ITumeseie xupsl B )KKT nmoasepraroTcs pepMeHTaTHBHOMY THIPOJIK3Y. B KakoM
ornene XXKT npoucxoaut pacuienieHue skMpoB y B3pOCIIbIX Jt01ei?

A. PoTOBOII TOJIOCTH. I'". TOHKOM KHUIIIEUHHKE.
b. ToncToM KullIeUHUKE. . TTumeBoue.
B. Kenynke.

3aoanue 3. BonbHOMY C XpOHMYECKUM IAHKPEATUTOM B Kypce KOMIUIEKCHON Tepamuu peKo-
MEHJIOBaH Ipenapar *enuu. Kakue KOMIOHEHTBI )KeTYU YyYacTBYIOT B IIEPEBAPUBAHUM KUPOB?

A. Bpicime XKupHbI€ HACHIIIEHHBIE KHUCIIOTBHI.

b. Xonecrepon u ero a3pupsl.

B. Conu sKeT4HEBIX KUCIIOT.

I'. [TankpeaTnueckas numasa.

. AnauuiariuuepoJibl.

E. Ilankpeatnyeckas o-amuiiasza.

3aoanue 4. CpIBOpOTKa KPOBU OOJILHOTO, B3SITOM YTPOM HATOIIAK, UMEET MOJIOYHBIA BHI.
[Tpu ananuze obHapyxeHO Bbicokoe coaep:xkanue TAI™ u xunomukponoB. HacnencTBeHHbIN JedeKT
Kakoro (pepMeHTa MPUBOJUT K XHIIOMHUKPOHEMUU?

A. TkaHeBOU rOPMOH-YyBCTBUTEIbHOM JIUIIA3BI.

b. Xonecreponscrepassl.

B. JIunmonporenHiunassl.

I'. ITankpeaTH4eCcKO JIUIA3HI.

. ®ocdonunassbl.

3aoanue 5. Kakoll U3 nepeyrcieHHbIX (hepMEHTOB BBICBOOOXKAAET apaxHIOHOBYIO KHUCIIOTY
13 MeMOpaHHBIX (ochHOoTUnI0B?

A. ®ocdonumnaza Asx. B. [lankpearuueckas jaumnasa.

b. ®ocdonumnaza As. I'. T'opMOH-4yBCTBUTENBbHAS JIUIIA3A.

OTBeThI K pelIeHnI0 32 JaHN I

/Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HAHUIL:

11-X;2-E;3-/1;4-A;5-b;6-T1;7-B).2—A.3—b.4—Bb.

Jlna camocmoamenvhou padomet:

1(1-B,B;2-A;3-1;4-5B;5-5B).

21—B;22.A-1;b-1;B-1;T -2, 1-2.

31—A;32.—1,2,3;5,B.

4.1 — BepHo; 4.2. A — TAI, »dupsl xonecrepona; b — docdonunuapl, xonectepo, ano-
oenku (amo-B48); 4.3 — b, B, T.

JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. Kunernka 1eiicTBUSI IAHKPEATHYECKOH JIMIA3bI

Ilpunyun memooa. CxopocTb ACUCTBUSA JMNA3bl B OTACIBHBIX IMOPIUAX MOJIOKA OINpeesse-
TCS 110 KOJIMYECTBY >KUPHBIX KUCIOT, 00pa3yoLUMXcs MPH THAPOIIN3E KUPA MOJIOKA 32 OIpe/eeH-
HBIM MPOMEXKYTOK BpeMeHH. KoaruecTBO JKUPHBIX KUCIIOT OMPEIEISIOT THTPOBAHUEM IENIOUBIO.

Xo00 pabomwr. B nBe npobupku HamuBaroT 1o 10 ma monoka. B 1-10 nmpoOupky npuianBaroT
1 M Bozibl, a BO 2-10 — 1 M1 xemuu. 3ateM B Kakayro mpooupky nodasistor o 1 ma 10 % pact-
BOpa MaHKpeaTHuHa (COKa MOMKETYAOYHON JKeIe3bl, KOTOPBIM COAEPKUT Jnmazy). JKuakocTs B po-
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Oupkax OBICTPO TepeMeruBaioT. M3 Kax o npodupku oTOMparoT o 1 M cmecu B KoJI0bI, 100aB-
nstot 1-2 xarm 0,5 % pactBopa denondranenna u tutpyrot 0,05 v pactBopom NaOH o ciabo-
pO30BOIi OKpacku, He ucuesarouieil B TeueHue 30 cexkyHa. [lonydyeHHOe 3HaYeHHE TUTPOBAHMS —
3T0 «BpemMs peakuuu «0». O6e mpodbupku momemiaroT B Tepmoctar npu 38 °C. Uepe3 kaxipie
10 MunyT K3 npobupok ordbuparotr o 1 mia cmecu u tutpytot 0,05 H pacrBopom NaOH B mpu-
CyTCTBUHU (peHoIPTanerHa 10 caabopo30Boii okpacku. [IpoBoasaT 5 Takux onpeneneHui.

[Tpu moctpoenun rpaduKoB U3 KAXKIOTO MOJYYEHHOTO 3HAYCHHUS BBHIUUTAIOT BEJIWYHMHY, I10-
JYYCHHYIO NIPU MEepBOM TUTpoBaHuM («Bpems peakuuu «0»). B aToM cityyae kpuBbie NPOHayT 4e-
pe3 Ha4yajo KOOPJAMHAT, TaK KaK BBIYUTACTCS PE3YJIbTAaT TUTPOBAHHS MCXOMHOTO KOJIMYECTBA SKUP-
HBIX KHCJIOT, NPUCYTCTBOBAaBIIMX B MoOJIOKe. Ha OCHOBaHMM MOJIydyeHHBIX IAHHBIX CTPOAT JIBE
KUHETHYECKUE KPUBBIC, OTPAXKAIOIINE MPOIECC THIPOIN3a KUpa MO AeHCTBUEM (DepMEHTa JTUIa3bl
B 3aBUCUMOCTH OT HAJIMYMSI UM OTCYTCTBUS JKEITUH.

Pesyabrarsl:
o PesynbTar Bpemsi nunkyOanun
Ne npoGupic TUTPOBAHUS 0 Mmuu 10 mun 20 MuH 30 mun 40 MmuH 50 mun
1. O6bem
(c BOMON) NaOH, mn
2. O0BemM
(c xemunto) |NaOH, mn
ﬁk
/E
Z
I
@)
[+
pd
t, B};eMH (MuH)
BobiBoa:

Paoora 2. /leiictBue (ocdoannas moaxe 1y 104HON Keae3bl

Ipunyun memooda. O nevictBuu (Hocdonumnas Mo KETyI0UHON Kene3bl Ha rimiepodocdo-
JUMUIBI IMYHOTO JKEJITKA MOXKHO CYIMTBH IO TMOSIBIEHUIO CBOOOIHONW (ochOpHON KHCIOTHI, CIIO-
coOHOM 00pa30BbBIBaTh JKEITHIN 0CAZOK MPU HArPEBaHUM C MOJIMOAATOM aMMOHUS.

X00 pabomer. B 1Be nmpoOHpKH HATUBAIOT 10 5 Karesb CyCIIEH3UU SIMYHOTO KenTka. B 1-10
MPOOUPKY A00ABISIOT 2 KarulM MaHKpeaTHHa, a BO 2-10 (KOHTPOJIbHYIO) — 2 Karuiu BoAsl. Obe
npobupku nomemniaot B repmoctar mnpu 38 °C Ha 30 muH. [Tocne nnkyOanuu B 00e mpoOUpKH Ha-
JMBAIOT TI0 5 Karieib MOJIMOJCHOBOIO peakTHBA, HArpPEBAIOT MX Ha IUIAMEHHM CIMPTOBKU M OXJIa-
KIAOT BOAOMPOBOIHOM BOJIOM.

Pesyibrar:

BeiBOI:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 14
TPAHCIIOPT JIMIIUJTOB KPOBbIO. OBMEH XOJIECTEPOJIA.
JAETIOHUPOBAHUWE U MOBUWIN3ALIUA JIMITNTOB.
KOJMYECTBEHHOE OIIPEAEJIEHUE B-JIMIIOITPOTEMHOB

AKTyanbHOCTh TeMbl. [Iporecchl nenoHMpoBaHus U MOOMIIM3ALMU JIUIHUJOB U3 KUPOBBIX
JIETN0 B3aMMOCBSA3aHbl U MOJBEP/KEHBI YETKOW TOPMOHAILHOM PETYIISLHHU.

XomecTtepon — BaXKHBIM 31I€MEHT MEMOpaHHOH CTPYKTYpbI, IPEAILIECTBEHHUK CTEPOUIHBIX
TOPMOHOB, BUTaMHHa /I, )KeTYHbIX KUCIOT. XO0JIECTEPOJI NPUCYTCTBYET B IUIIEBLIX )KUPaX U MOYKET
CHUHTE3MPOBAThCSI MHOTUMH TKaHAMH. MeXaHU3M ero CUHTe3a HaXOAMUTCS MOJ CTPOTUM MeTabosH-
YECKUM KOHTPOJIEM. XO0JIECTEPOII SKCKPETUPYETCS € KETUBIO JTMO0 B HEM3MEHHOM BHJIE, JTUOO B BUJIE
IPOAYKTOB €ro MeTaboyin3Ma — Kel4HbIX KuciaoT. C HapyleHrneM oOMeHa JIMIUI0B U XO0JIECTEPO-
Ja CBsI3aHBI Takue 3a00JieBaHMs, KaK OXHPEHHE, aTepOCKIepo3, HIIeMuyeckass 0oJie3Hb cep/ia,
KeJTYHOKaMeHHasi 0oJie3Hb. [IoToMy IOHMMaHME BONIPOCOB CHHTE3a, paciazia, TPAHCIOpTa U pery-
TS 0OMeHa JIMIU0B U XOJIECTepoiIa HE00X0AUMO MTPH N3YUEHUH ITHX 3a00JIeBaHUIA.

JIMIONpOTENHOBBIM CHEKTpP IJIa3Mbl KPOBU — OCHOBHOM IIOKa3aTeslb JIMIUAHOTO OOMeHa
B OpraHu3Me, U U3MEHEHUE COOTHOLIEHUS JIMIIONPOTEMHOB CBUJIETEILCTBYET O HAPYUIEHUH METa-
0os1M3Ma JIMIUOB.

Lesb 3aHATUSA: U3YYUTH MPOIECCHI CHHTE3a U paclia/ia JIMIMUAO0B B OpraHu3Me; chopMupo-
BaTh NPECTaBICHUE O MEXaHU3Me CHHTE3a X0JIeCcTepoia B KIETKaX; MPHOOPECTH HABBIKK KOJIHYEC-
TBEHHOT'O OTIPEIEJICHUS 3-IIUITONPOTENHOB B KPOBH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HaHMii. /[Ji1 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

— XOJIECTEPOJ: BTOPUYHBIA CIHUPT — MPOU3BOJHOE LMKIONEHTaHNEPruapodeHaHTpeHa,
CTpOEHUE, CBOMCTBA.

" OUONO2UYECKOU XUMUU.

— IJIMKOJIU3 ¥ MEeHT030(ochaTHBIN MyTh OKUCIEHHUS TIIOKO3bI, OKHCIUTEIbHOE (hochopuiu-
poBaHuUe.

3AJAHUE JIJISI CAMOIIPOBEPKH MCXO/HOT'O YPOBHS 3HAHU I

3aoanue 1. Viccnegyemoe BelecTBO MOIBEPIIIM THAPOIN3Y U C TOMOUIbI0 KaueCTBEHHBIX pe-
aKUMH ONpPENENWIN B THAPOIM3ATEe XUPHbIE KUCIOTHl U MUPUCTHHOBBIM cniupT. Kakoe BemecTtsBo
UCCIIEI0BAIIOCH?

A. XoneBas kuciora. B. ®ocharuamixonms.

b. Tpunanunrauuepodr. I'. Bock.

Hpa@uﬂbHOCWlb PeUuleHusl nposepbmne, COnocmasue €co ¢ omeenamu.

Bonpocs! puisi 06cyxaeHust:

1. Cunre3 TAI" u runepodocdoaunuIoB B EYEHH U KUPOBOM TKaHU (XMMHU3M, 00IIKE ITa-
bl CHUHTE3a, pasnnuus). TpaHcrnopTHble (OpMBI JUMUAOB B KpoBU. CTpoeHHE M MeTaboIu3M
JITTOHII, JITIIIIT, JITTHIT, JITIBII. Knaccudukamus IUCIAIONPOTeUHEMHH 10 DpepruKCony.

2. Xonecrepos, OMoOJOrMYecKas poJib, NMUIIEBbIE UCTOUYHUKU. BhIBeneHue xomectepona u3
OpraHMsma, >KeIYHble KHCJIOThl KaK OCHOBHOW KOHEUHBIH MPOIYKT oOMeHa Xxosectepona. [Ipex-
CTaBJICHHE O JKEITYHOKaMEHHOM Ooyie3Hu. bruocunTres xosnecreposa (TKaHeBas M CyOKJIETOYHAs JIO-
KaJm3aiusi, CyoCTpaThl, dTambl, XUMU3M | sTamna, perymsims).

3. Mexanu3mbl mojJiepkaHus OajaHca XoJiecTepojia B KieTKaxX. TpaHCIOpPT XojecTeposia
(9X) BO BHemeueHOYHBIE KIETKH, poiib anoBigo. Ponp JITIBII u JIXAT B pa3rpy3ke KJI€TOK OT U3-
ObITKa xoJectepona. Merabosnsm 3¢pupoB xojecrepoia, poib AXAT, xorecTeposscTepassl.

4. I'unepxosecreposieMus U ee NpUUMHBL. BUOXHMUS aTepocKiepo3a, THIEepPX0JIecTepoIeMus
Kak (akTop pUcKa, Ipyrue (pakTopsl prucka. MexaHu3M aTepOreHHOTO JACHCTBHS aroIUIIONPOTEHHA
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(a). OcHOBBI POPHUIAKTUKY M TUATHOCTUKU TUIIEPXOJIECTEPOIEMHil, aTepockiiepo3a (MHICKC are-
POTEHHOCTH).

5. MoOunu3anus JTUIMHA0B U3 KUPOBoH Tkanu (cxema, Ca?" n nAM®-3aBuCHMBIe MEXaHM3-
Mbl aKTMBallMd TOPMOH-YYBCTBUTENIbHOM JIHIIa3bl, FOPMOHANBHAS peryisius). Poias nenonupona-
HUS U MOOWJIM3AIINH KUPOB.

JIMTEPATYPA JIAA NIOATIOTOBKH
Ocnognasn

1. Buonoeuueckas xumust / B. K. Kyxrta [u mp.]. Mocksa : burom, Musck : Acap, 2008. C. 210-231,
254-258.

2. bBuonoeuueckas xumus / A.J]. TaranoBud [u ap.]. Munck : Beim. mk., 2013. C. 186-199, 210-212,
214-217.

3. KoHCHeKT neKiui.

Hononnumenvnan

1. Mapwann, B. [Joc. Knuanaeckas omoxumust / B. k. Mapmami. Mocksa : BUHOM, Cankr-
[lerepOypr : Heckuii J{nanekr, 1999. 368 c.

2. buoxumus genoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Xonectepon — CTPYKTYPHBIA KOMIIOHCHT OMOMEMOpaH BCeX TKaHEW OpraHu3Ma.
Jlnisi cuHTE3a pa3jiMyHBbIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB B OPraHM3ME HCIIOJB3YeTCs CBOOOJ-
HBIW XOJIECTEPOJI, TOT/Ia KaK dTepuHUIIMPOBaHHAS POpMa — pe3epB XOJECTepoa B KIETKE.

1.1. I3 opranm3Ma dYejgoBeKa CXKEIHEBHO BBIBOAUTCS OKOJIO 1 T XojecTepona. YKaKHTE
HauOoJIee 3HAYMMBIC ITYTH BBIJCIICHUS X0JIecTepoa:

A. B cocTaBe XUJIOMUKPOHOB. I'. B Buj€ cTepouaHBIX TOPMOHOB.

b. B Bujie coiieit KEMUHBIX KUCIIOT. J1. Pacmeruisercst mo arnetuin-KoA.

B. Brigenenue ¢ hexanusamu.

1.2. HazoBHUTE UCTOYHUKH U ITYTH UCIIOJIB30BAHUS X0JIECTEPOJIa B OpTraHU3ME.

3adanue 2. BplyuuTe mocCineqoBaTeIbHOCTh PEaKLMd CUHTE3a XoJecTeposa u3 aunetmi-KoA
70 00pa3oBaHUs MEBaJIOHATa, 00paTUTE BHUMAaHNE Ha (PEPMEHTHI.

2.1. OTBeThTE HA BOMPOC: MOXKHO JH CHIDKEHHEM MOTPeOJIeHHs XOJIeCTeposia ¢ MUIIeH 10
100 Mr/ cyT BbI3BaTh CHM)KEHNE KOHI[EHTPALIMHU XOJIECTEPOIIa B KPOBU?

3aoanue 3. BelyunTe CTPOCHHE M POJIb PA3IMYHBIX JMIIONPOTENHOB B TPAHCIIOPTE XOJIECTE-
posia B opranusMme, ydactue JIITHII u JIIIBII B nepeHoce xonecteposna U3 KpOBOTOKA B TKaHU U
M30BITKA XOJIECTEPOJIa U3 TKAHEH B ME€YEHb.

3.1. Boibepure, B Kakoil popme NMUILEBOI XOJIECTEPOII TOCTYAET B KPOBOTOK:

A. JIITHIL B. JIHIOHII.

b. JIIIBII. I'. X110MHUKpPOHOB.

3aoanue 4. 1lpn MHTEHCUBHOHN (PHU3MUECKO paboTe aKTUBUpPYETCS MOOMIM3ALUs HEHTpalib-
HBIX KHPOB U3 JIETIO.

4.1. Kakoit pepMEeHT OCYIIECTBIISIET BHYTPUKIICTOUHBIH JTUITOIN3?

A. IlencuH.

b. 'opMOH-uyBCTBUTENIBbHAS JIMITIA3A.

B. JIunonporennnunasa.

I'. Ounonentuaasa.

. ®ocdonunasa.

4.2. KakuM ropMOHOM aKTHUBUPYETCS 3TOT (pepMeHT?
A. UnCcynuHOM. B. KanpuutoHHHOM.
b. I'mroxkaronom. I'". OxcutonimHOM.

Hpa@uﬂbHOCl’l’lb pemenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Y GoabHOIO MOCiE Kypca JeUeHHs aTepOCKIIepo3a U CTPOroro coOIr0AeHUs ue-
TOJIOTUYECKUX PEKOMEHIAINN B IJIa3Me KPOBU Ja0OPaTOPHO MOATBEPHKICHO MOBBIIICHUE YPOBHS
aHTHATEPOreHHbIX JIMIIONPOTENHOB. Kakue TUnonpoTenHsl ABISIOTCS aHTHATEPOr€HHBIMU?

A JIIIOHIL. B JIIIHIL.  B.JHIBIL.  I'. XunoMHUKpOHBI.

3aoanue 2. Y nonel, B pallioHe KOTOPBIX Mpeo0iIagaeT pacTUTENbHAS TUINA U PhI0a, 3HAUN-
TEJIbHO CHMYKEH pPHUCK 3a0oisieBaHUs aTepockiepo3oM. Kakue BeliecTBa, BXOJALIME B COCTaB ATHX
MIPOJYKTOB, MOTYT OKa3blBaTh aHTHAaTeporeHHoe aeiictaue? Mx posb B 0OMeHe xomnectepoJia?

3aoanue 3. KakuM TOpMOHOM PETYIHPYETCSI CKOPOCTH MOOMIIM3ALINY KUPOB MPH H3MEHEHUHT
pekuma nuTaHus?

A. I'IIOKaroHoM. I'. KanbuTOHMHOM.

b. OkcutormHom. M. Ilapatupunom.

B. AnpenanuHom.

3aoanue 4. Ilpu obGcrnenoBaHUM TMOAPOCTKA, CTPATAIONICIO KCAHTOMATO30M, BBISBIICHA Ce-
MeliHas rurnepxosiecteposieMus. KoHIeHTpalms Kakux JUMONPOTEUHOB PE3KO MOBBIIIEHA B KPOBU
MpY JAHHOW MaTOJIOTUH?

A. Xunomukponos.  b. JIITHIIL. B. JIIIOHII. I'. JIIIBIL.

3aoanue 5. ]Iy cuTyanuu, Korja NpoOUCXOAUT AEIOHUPOBAHUE JIMITUAOB, XapaKTEPHO:
A. IloBbllLIEHHE CEKPELIU UHCYJINHA.

b. YBenuuenue B KpOBU KOHIIEHTPALUU CBOOOHBIX KHUPHBIX KUCIOT.

B. VBenuuenue B kpoBu koHueHTpauuu JIITOHII n xunoMukpoHoB.

I'. IloBpIIIEHHAs! AKTUBHOCTH TOPMOH-YYBCTBUTEIbHOM JIUIIA3BI.

J1. IloBbIeHHAs: aKTUBHOCTB JIMIIONPOTEUHIIAIIA3EL.

3aoanue 6. CpaBHUTE OCOOEHHOCTH OMOCHHTE3a JUMHUIOB (TPHALMITINLEPOSIOB) B pa3iny-
HBIX TKaHSX. 3aMOJIHUTE TaOIHUILY:

(I)opMa TPaHCIOpTa JUIIUI0B

Tkanb Hcxoanbie cyOcTpaThl CHHTE3a
W3 OpraHa

Crnusucras 0001049Ka
TOHKOU KHIIIKU
Ileuenn

Kuposas TkaHb

3aoanue 7. Kakuie MONI0OKEHUS MPABUIBHBI ISl CUTYallld, KOTJa MPOUCXOIUT MOOMIN3AIIUS
JIMTTAIOB?

A. KoHlleHTpalus JKUPHBIX KUCIOT B KPOBU BBIIIE HOPMBIL.

b. Konuentpauwms JIITOHII Beire HOpMBL.

B. 'opMoH-uyBCTBUTEIbHAS JIMITIAa3a HAXOIUTCA B (hochopuarpoBaHHOii hopme.

I'. Jlumonporennnumnasa HaxoauTcs B hochoprmimpoBaHHOM dopme.

J1. AKTUBHOCTB JIMTTIONIPOTENHIINIIA3H] CHUKEHA.

3aoanue 8. CpaBHuTE OMOCHHTE3 TPUALMIITIIUILIEPOJIOB B IEYEHH U KUPOBOM TKaHU:

1. buocunTe3 KUpoB A. CBOOOHBII TIIUIIEPOI UCTIONB3YETCs AJIsI CHHTE3a )KUPOB.
B [ICUYCHU. b. B nmporecce 6uocunTtesa obpasyercs hocharuinas KUCiIoTa.
2. buocunTes xKUpOB B. Ctumynupyercs npu HU3KOM KOHLEHTPALUH TJIFOKO3bI B KPOBH.
B JKUPOBOW TKaHH. I'. CunTesupyemslii )kup oOpa3yeT BaKyOJIH, 3arOTHSIOIINE [IATO-
3. O06a nporecca. Iasmy.
4. Hu onuH.
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OTBeTHI K pelIeHnI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
1—T.

Jlna camocmosamenvhou padomet:
11—5b,B.21—pna.31—T.41—5;42—b.

JIABOPATOPHAS PABOTA (60 MUHYT)

Onpenenenue cogep:KaHus [-JUNONPOTEHHOB (IMIONPOTEMHOB HM3KOW IJIOTHOCTH)
B IJIa3Me KPOBH.

BoJIbIIMHCTBO TUITUAOB HAXOAATCSA B KPOBU HE B CBOOOJTHOM COCTOSIHHHM, & B COCTaBe OEIIKO-
BO-JIUMTUHBIX KOMILJIEKCOB (JIUIONPOTEUHOB). DpaKkIuul JIUMONPOTEUHOB OTINYAIOTCS [0 OTHOCHU-
TEJBHOM MOJIEKYJSIPHOM Macce, KOJMYEeCTBY Oe€lika, MPOIEHTHOMY COJEPKaHHIO OTIEIbHBIX
JUIHUIHBIX KOMIIOHEHTOB. JIMMTONPOTEMHBI MOKHO Pa3eUTh PA3IUYHBIMU METOIaMu: 3JeKTpodo-
pe3a, TOHKOCIIOHHON XpoMaTorpaduu, yabTpaleHTPU(PYTHPOBAHUS B COJIEBBIX PACTBOpAX pas3iind-
HOM TuioTHOCTH. [Ipu snexkTpodopeTnyeckom pas3aeaeHIH JIUIONPOTEHHOB IJIa3Mbl KPOBH (Ha Xpo-
Matorpauueckoil Oymare, ameraTIeUIIoNo3e, arape, B MOJHAKPUIAMUIHOM Telie) IOJIyYaroT
bpakuuu XUIOMHUKPOHOB M JIMIONPOTEMHOB Pa3iMYHON MIoTHOCTH: o-iunonporennsl (JIIIBIT)
MUMEIOT TIOJBIKHOCTD O-TI00YymMHOB, [-nunonporenns! (JITTHIT) o6nagaiot moaBmKHOCTBIO B-TI10-
oymunoB. [Ipe-B-nunonporeunst (JIIIOHII) na snextpodoperpamme pacmojarairorcs OT JIMHUU
cTapTa nepej B-JIunonpoTeMHaMu, O3TOMY y HUX TaKO€ Ha3BaHUE.

Omnpenenenue cofep aHus -IUMONPOTEHHOB B MJa3Me KPOBU UMEET 3HAUCHUE JJISl TUarHo-
CTHKH aTepOCKIIEp03a, OCTPBIX M XPOHHUYECKUX 3a00JIEBaHUH I1€YEHH, KCAHTOMATO3a U JPYTHX
MaTOJIOTUH.

Ilpunyun memooda. ®oroMeTpuyecKkuii MeToJ. B OCHOBY MeTola Moj0KeHa CIIOCOOHOCTh
B-munonporennos (JIITHIT) ocaxknaThcst B MpUCYTCTBUM XJIOpHIa KadbIUs U TeNapuHa; MPH 3TOM
M3MEHSETCS MYTHOCTH pacTBopa. 1o cTermeHu NMOMYTHEHHS pacTBOpa M CYISAT O KOHICHTPAIHH
[-MUIIONPOTEMHOB B CHIBOPOTKE KPOBH.

Xo00 paoomur. B npodupky BHOCAT 2 M 0,025 M pactBopa CaClz u 0,2 M1 CBIBOPOTKH KpoO-
BHU, nepeMeninBaT. OnpenensioT oNTHYECKYIO MI0THOCTh pacTBopa (E1) nmpotus pactBopa CaClz
Ha KOJIOPUMETPE B KIOBETax 5 MM mpu kpacHoM cBertoduibTpe (630 HM). B kioBeTy m00aBisitoT
0,1 M pacTBOpa remnaprHa, IepeMeNIMBalOT 1 TOYHO Yepe3 4 MUH CHOBA ONPEAEISIOT ONTHYECKYIO
mI0THOCTH pacTBopa (E2) B Tex ke ycloBusix.

Pacuem. BeraucisitoT pa3HOCTh ONTHYECKUX IUIOTHOCTEN M YMHOXaT ee Ha 10 — smnupu-
yecKuil KO3(QPUIUEHT, NMpeaaoKeHHbI JIeABUHOM, T. K. TOCTpOEHUE KaTuOpOBOYHONW KpUBOH CO-
IPSDKEHO C PSAAOM TPYIHOCTEH:

X (r/m) = (E2— E1)-10.

B Hop™me conepxanue B-nunonporeMHoB coctaBiser 3—4,5 r/n. Conepxanue B-mumnomnpo-
TEUHOB KOJIEOJIETCS B 3aBUCUMOCTH OT BO3pacTa M IoJa.

Pesyabrarer: E1= E> =
Pacuer:

BeiBOa:

IHoanuce npenojgaBares:

77



3AHATHE 15
BHYTPUKJIETOYHBIA OBMEH KUPHBIX KHCJIOT. KETOHOBBIE TEJIA.
KOJINYECTBEHHOE OIIPEJAEJIEHUE XOJIECTEPOJIA B CBIBOPOTKE KPOBU

AKTYaJIbHOCTH TeMbl. JKupHbIe KHUCIOTHI — HEOTHEMJIEMbI COCTABHON KOMIIOHEHT OO0JIb-
IIMHCTBA JUNUA0B. [IoHHMMaHNe MEXaHW3MOB CHHTE3a W PacHaja >KUPHBIX KUCIOT MMeeT OOJblIoe
MPaKTHYECKOE 3HAUEHHE B JACATEILHOCTU Bpada. MHorue 00je3HH, BPOXKICHHbIE U TIPHOOPETEHHEBIE,
OIIPEAEISIIOTCA HapyIIEHUSMH B COOTHOLIEHMH IIPOLIECCOB aHaboiu3Ma M KaTtaboim3ma KUPHBIX
KHUCIO0T. HapylieHue coOTHOIIEHUs HE3aMEHUMBIX JKUPHBIX KUCIOT B MUTAHUM MOXKET MPUBOAMUTH
K CYIIECTBEHHBIM U3MEHEHMSM B COCTABE SMKO3aHOUIOB U, KaK CIEICTBHE, K Pa3JIMYHON IaTOJIOTUH.

OpauH U3 BaXKHBIX [TOKa3aTelel JMIUIHOIO 0OMEHa — CcoJep)KaHue KETOHOBBIX Tell. KeToHo-
BbIE TeJla COJEpKaTcs B KPOBU 3/10pPOBOI0O yeJIoBeKa B HEOOJbIIMX KonuyecTBax. OnHako, npu ca-
XapHOM Jra0eTe, TOJI0AaHNU KOHIIEHTPAIUS KETOHOBBIX TEJ MOXKET MOBBIIIATHCS B HECKOJIBKO pas,
pa3BUBACTCA KETOHEMHUS.

Henp 3aHATHA. U3YYUTh IPOLECCHl OKUCIEHUS U CUHTE3a JKUPHBIX KHCIIOT; MO3HAKOMUTHCS
C MeTabOJIM3MOM KETOHOBBIX Tel; c(hOPMHUPOBAThH MpeACTaBIeHUE 00 S1MKO3aHOUAAX U UX (YHKLHU-
SX; IPUOOPECTH HABBIKU ONPEIEIICHUS X0JIECTEPOIIa U KETOHOBBIX TEJI.

TpeGoBanuss K HCXOAHOMY YPOBHIO 3HaHMii. /[/11 NOJHOrO YCBOEHUS T€Mbl HEOOXOIUMO
MIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

— peaKIHH anbIOJbHOW KOHIEHCAlWH, (OPMHUPOBAHUE M XAPAKTEPUCTHKA CIOKHOI(DUPHOM
CBSI3U, BBICILINE KUPHbIE KUCIOTHI (CTpOeHHEe, HOMEHKIaTypa, cBoiicta); [10JI, npoaykts I10J1;

— KETOHOBBIE T€Ja U UX CBOMCTBA,

" OUONOCUYECKOU XUMUU.

— LEHTpPaJIbHbIE IYTH MeTaboiu3Ma (OKUCIHUTEIbHOE JeKapOOKCUIMPOBAHUE IUPOBHUHO-
rpanHoi kuciotsl, [{TK);

— 1neHTo30(h0oc(aTHbIN MyTh;

— JIUXOTOMHYECKHH pacmas INIOKO3bI;

— OKHCIUTENbHOE PochopunupoBaHue.

3AJJAHUSA JJI51 CAMOIIPOBEPKH UCXOJHOI'O YPOBHSI 3HAHUI

3aoanue 1. Onpenenute koanyecTBO Moiib AT®, cuHTe3upyemMoe 3a CYET MOJHOTO OKHCIIe-
HUS OJTHOTO MOJISI:

1. I'mroko35I. A.17.

2. Auetni-KoA. b. 18.

3. Cyknunun-KoA. B. 10.

4. ®ocdoanokcualeToHa. I'. 25.
J.32(30).

3aoanue 2. B ucciienyeMoil Mo4e ONpPENENUIN BBIPAKCHHYIO KHCIYIO PEaKIUI0 3a CUeT
BEIIIECTBA, 00JIa/IAl0IIEer0 CBOMCTBAMU KETOHOB. Kakoe M3 MmepeyncieHHbIX BEIECTB MOXET 00ycC-
JOBUTH 3TO u3MeHenue pH moun?

A. AlieToH. I'. AueroykcycHast KHCIIOTA.

b. SInTapnas kucnora. . YkcycHas kuciora.

B. Yronsuas kuciorta.

3aoanue 3. B Moue GOJIBHOTO C BBIPAKEHHOM KHCIIOW peakiuei ONpeaesnin CojepKaHue
B-runpokcudyrupata. M3 kakoro npeaiecTBeHHUKa OH MOXET 00pa3oBaThes?

A. Aueron. I'. SInTapnas xkucnora.

b. AueroykcycHast KHUCIIOTA. M. y-OxcumacnsHas KUCIoTa.

B. MacnsiHas kucnora.

Hpa6uﬂbHOCI71b pemeyuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxaeHust:

1. B-Oxucnenue Kak IEHTPATbHBIN MyTh KaTabonm3Ma KUPHBIX KuciaoT. CyOkieTodHas Jio-
KaJM3alus Mporecca, akTUBAIMS JKUPHBIX KUCIOT, TPAHCIOPT B MUTOXOHJIPHUA. XUMH3M OKHCIIE-
HUs, y4dacThe BUTaMUHOB. CoIpsiKeHHE € MPOLECCOM OKUCIUTEIbHOro (ochopumupoBaHus
Y SHEPreTHYeCKUil BhIXOJ. B-OKucieHne KUPHBIX KUCIOT C HEYETHBIM KOJMYECTBOM YIITIEPOIHBIX
aTOMOB, HEHACBIIIEHHBIX KUPHBIX KUCIOT. OCOOEHHOCTH B-OKUCIEHHS B IEPOKCHCOMAX.

2. a-OkuciIeHne U M-OKUCIEHHE KaK BTOPUYHBIC ITyTH 0OMEeHa )XUPHBIX KHcIoT. CyOKeTou-
Hasl JIOKaJIu3alus, IPOAYKThI, OMOJIOTHYECKas pOJib.

3. buocunTe3 xupHbIX Kuciaor. CyOkIeTodHas JOKaIU3amus, CyOCTpaThl, XUMHU3M, PEryJs-
1. OcoOGEHHOCTH CTPOCHHMSI alMJICHHTAa3bl. Poiib Mauk-pepMeHnTa.

4. CuHTe3 HEeHACHIIECHHBIX KHUPHBIX KUCI0T. CyOcTpaThl, (hepMeHTHEIE cucTeMbl. [lonnHeHa-
CBILICHHBIE) JKUPHbIE KUCIOTHI KaKk He3aMeHUMbIe GakTopsl nuTanus. [Ipeacrasurenu, 6uoaoruue-
CKasl poJib.

5. Metabonu3m apaxuJOHOBOM KUCIOTHI. buocuHTe3 3iik03aHON10B (IIpoCTarjJaHauHbI, Ipo-
CTAalMKIIMHBI, IEHKOTPHUEHBI, TPOMOOKCAHBI) M UX OMOJIOTHYECKAs POIIb.

6. Kerorenes: TkaHeBas U CyOKJIETOUYHAsI JIOKAIH3AIMs, CyocTpaThl, XUMU3M. OKCUMETHIITITY-
TapUJIOBBIA MyTh 00pa30BaHUSI KETOHOBBIX TeJ. MOJEKyJspHbIE MEXaHHU3Mbl KETOHEMHU TPH ca-
XapHOM Jquabere, HeJOCTATOYHOM YIJI€BOJHOM MUTAHUH, TOJIOJAHUU. Y THIIM3ALMS KETOHOBBIX TEJ
(B3amMOnpeBpaIIeHHs, aKTUBAIHS, BKIIOYEHHE B META00IN3M, SHEPIreTHKA OKUCIICHHS).

7. Auetun-KoA kak neHTpanpHblii MeTabonut. [1yTu ero morpebneHus B kieTkax. Bzaumo-
CBSI3b JIMIUAHOTO U yTrIIeBOIHOTO oOMeHa. [lyTu mpeBparienus riuieposa B KIeTKaxX. JHepreTude-
CKUI OallaHC OKHCIICHUS TIUIEpoJIa.

JIMTEPATYPA JUIA IIOATOTOBKHA

Ocnognas

1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 234-249,
258-260.

2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : Beimr, mik., 2013. C. 200-210, 212-214.

3. KoHcnexT Jekuuii.

Jononnumenvnasn

1. Buoxumus uenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.

2. Buoxumus. Kpatkuit kypc ¢ ynpaxxknenusmu u 3anadamu / mon pen. E. C. CeBepuna, A. 5. Huxo-
nmaeBa. Mocksa : [D0TAP-ME]], 2001. C. 186-189, 193-198, 205-210.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. PaccunTaiite sHEpreTHUECKU BBIXOJ [-OKHUCIECHHUS KUPHBIX KUCIOT. [y aTOro
HY>XHO TIOMHUTb, YTO:

A.Yucno moneit anernn-KoA, oOpasyromuxcst B pe3yiabTaTe OKUCIEHHS >KUPHBIX KHUCIOT
C YETHBIM YKCIIOM aTOMOB yriieposa (N), MOKHO paccuuTaTh 1mo Ghopmyie: n/2.

b. Kaxnaprit mois anietun-KoA nanee oxucnsiercs B LITK ¢ o6pazoBanuem 10 monp ATO.

B. B kaxxaoM BUTKE [3-OKHCIEHUS NMPOUCXOAST JBE PEAKIMH JETHAPUPOBAHUS, B KOTOPBIX
BoccTaHaBuBaTes oana monekyna HATT (HAJJHHY) u oxaa monexyna ®AJ] (PAIH2), mosro-
My Kax/blii BUTOK JaeT dyeTbipe AT® npu conpspKeHHM € MPOLIECCOM OKUCIUTENBHOTO (hocdopu-
JTUPOBAHU.

I'. Uncno BUTKOB MOXKHO PaccuuTaTh Mo Gpopmyne: N/2 — 1, T. K. B MOCIAECTHUI BUTOK [3-OKHUC-
JeHus Bcerja BcrymaeT OyTtupmin-KoA w mpu ero paciieruieHuu oOpasyercs nBa anetuii-KoA,
a HE OJIMH, KaK BO BCEX MPEbIIYIINX BUTKaX.

. Cymmapusiit Beixoq AT® ig B-oKHCIEHHS )KUPHBIX KHCIOT C YETHBIM YHMCIOM aTOMOB
yriiepojia MOKHO pacCUMTaTh 1o GopmyIie:

[(n/2) 10 + (n/2-1) - 4] - 2*
* JIe AT® pacxonyeTcst Ha aKTUBALIMIO JKUPHBIX KUCIIOT.
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1.1. Paccuwnraiite konuuectBo AT®, obpa3yromeecs mpu OKUCICHUH OJHOW MOJIEKYJbl TPH-
MaJbMUTOWITIULEPOIIA.

AJNTrOpUTM pELICHHUS:

1) Hanumure peakiuio ruapoian3a 3T0ro COSAMHEHHUS.

2) Paccuwnraiite konuuectBo AT®D, oOpasyrorieecs Mpu OKUCICHUN KaXKI0H MOJICKYJIbI MaJlb-
MUTHHOBOU KUCIOTEI 10 CO2 n H20.

3) Hanmmmwmre peakimy karabonusma rimiepodna (riauuepon — docdornuiepoi — AHMOKCH-
anetordocdar — riunepanpaeruadocdar) go CO2 u H20.

4) PaccuuTaiite konmuuectBo AT®, oOpasyroiieecs: IpyU OKUCICHUU OJHOM MOJICKYIIbI TIIHIIC-
pona g0 CO2 u H20.

5) PaccuunTaiite cymmapHblii Bbixo AT® rpu MoTHOM OKHUCIICHUH TPUITATEMUTOWITIIHIEPOIIA.

1.2. ITpu KakOM YCJIOBHHM aKTUBHPYETCS [3-OKHUCICHUE JKHPHBIX KUCIOT?
A. Ilpu ymeHblIeHUH cuHTE3a MajloHuI-KoA B uro3oie.

b. IIpu yBenuyeHun KOHUEHTPALUU HAJITHH' B MHUTOXOHIPUSIX.

B. IIpu runokcun.

I'. I[Ipn Hanmu4uu GOJBIIOrO KOJIMYECTBA TITFOKO3HI.

3aoanue 2.
2.1. HanumuTe peakiyy IepBOro BUTKA CHHTE3a MaJIbMUTHHOBOM KHCIIOTHI:

2.2. Hammumure CYMMApHO€ YpPaBHCHUC CHUHTC3a MaJIbMUTHHOBOM KHCJIOTHI M MHOCUHUTAUTE
KOJIMYECTBO TUKIJIOB, HGO6XOHI/IMI>IX JJI1 €€ CHHTE3Aa:

2.3. CKOJBKO MOJIEKYN TIIOKO3bI HYXXHO 3aTpaTHTh, YTOOBI CHHTE3UPOBATH | MOJEKYIy
TpunansMuTonnriuiepona? Kakue myrn Merabonu3ma TIIOKO3bl TOCTABISIOT CyOCTpaThl AJs JIH-
rnorenesa?

2.4, YKaxche, KaKuC U3 [MPUBCACHHBIX HUXKC ) KUPHBIX KHCJIOT

1) CuHTe3upyioTCsl B OpraHu3Me. A.18:2 (9, 12).
2) He cunTe3upytoTcs B oprannzMe b. 18:1 (9).
Y JIOJKHBI MOCTYMATh C MHUIIICH. B. 18:3 (9, 12, 15).
I'. 18:0.
. 16:0.

2.5. Ilpu xakux yciaoBHUsIX OyJeT yBEIMUUBATHCSA CUHTE3 )KUPHBIX KUCIOT?
A. Ilpy noBBIIEHNH KOHLIEHTPALUHU TJIFOKO3bI B KPOBH I1OCIIE €1bI.

b. [Ipu cHMXeHNN CeKpelnn NHCYJIMHA.

B. IIpu yBenuueHuu ceKpenny IioKaroHa.

I'. IIpu nedochopunuponanuu anerui-KoA-kapookcunasbl.

J1. ITpy n30BITOYHOM MOCTYIICHUH KUPOB C THILEH.
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3aoanue 3.
3.1. Vxaxwure, kakue QyHKIIUHA PETYIUPYIOT MEPEUNUCICHHBIC HUKE DHKO3aHOU/IBI:

1. JIe#KOTpHUEHBI. A. CokparnieHue TJIaJIKMX MBI, JHUIOJIU3, CEKpelus, MpOHHIlae-
2. IlpocrarnaHiuHblI. MOCTb, 3JIE€KTPOJIUTHBIN OallaHC, CBEPThIBAHNE KPOBU.
3. TpomOOKcaHBI. b. Xemorakcuc, BocnajieHue, alIeprudecKue peakluy, COKpalleHHUe

rIIaIkoi MyckynaTypsl OporxoB u JKKT.
B. Arperamnusi TpoMOOIIUTOB, CY’)KCHHE COCYJIOB U OPOHXOB, PErylisi-
1us ypoBHs HAM® B TpoMOoOIMTAX.

3.2. I3BeCTHO, 4TO acCIUPUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. OObsicHUTE, TOYEMY aCIUPHUH B MAJIBIX J103aX MOKET MPUMEHSATHCS JIJIsl IPEA0TBpAILCHUs
o0pa3oBaHUs TPOMOOB.

b. YV HekoTopbix nmoned (C reHEeTHMYECKON MpeapaciioyioKeHHOCThIO) MPUHSATHE aclHUpUHA
MOJKET BBI3BaTh MIPUCTYI OPOHXHUAIBHOM aCTMbl — TaK Ha3bIBaEMYI0 aClIMPUHOBYIO acTMmy. [lomo-
T'YT JIU JAHHOMY OOJIbHOMY CTEPOUIHbIE MpenapaThbl?

3aoanue 4. VI3yunte nytu o0pa3oBaHUs KETOHOBBIX TeJ B II€Y€HU U ux MeTabonusm. O6pa-
TUTE BHUMAaHUE Ha TO, 4YTO alleToaneTar u B-ruApoKcUOyTHpaT 00pas3yroTcs B HOpME B HEOOIbIINX
KOJIMYECTBAX, a alleTOH — JIMIIb IPYU 3HAYUTEIbHOM HAKOIUIEHUU KETOHOBBIX Teld (TOoJIoAaHUe, ca-
XapHBIA TUa0eT).

4.1. Kakue opranbsl B HOpME UCIOJIB3YIOT alleTOAIeTaT B KAYECTBE UCTOUYHUKA YHEPTUU?

A. Ileuens. b. Cepaue. B. Moar. I'. CkenetHas Mmyckyarypa.

4.2. Ouennre suHepreruyeckuii 3Pdext (B Mmossix AT®D) okucienus 1 Monb aneroanerara 0
CO2u H20. Pacyer 3anummure:

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, COnocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. 1.1. OnuH UK B-OKUCIEHUS BKJIIOYAET YEThIPE MOCIEIOBATENbHbIE PEaKLUU.
Br16epute npaBuiIbHYIO MOCIIE0BATENBHOCTD:

A. Oxucnenue, aeruaparaius, OKUCICHUE, PACILEIUICHHE.

b. BoccranoBnenue, NeruipupoBaHUe, BOCCTAHOBICHHUE, PACILEIUICHHUE.

B. [lerunpupoBanue, rujipatanus, AeTHIPUPOBAHKE, PACIICIUICHHE.

I'. 'mppupoBanue, aeruaparanus, THIPUPOBAHKUE, PACLICTUICHHE.

. Boccranosienue, rufjparanys, 1eruApupoBaHue, PacllelIeHue.

1.2. 3BecTHO HacIIe[ICTBEHHOE 3a00JIeBaHUE, ITPH KOTOPOM B CKEJIETHBIX MBIIIIAX CHUXKCHA
KOHIIEHTpAIlsl KapHUTUHA B pe3ynbrare nedekra pepMeHTOB, y4acTBYIOMUX B ero cuHTesze. OT-
BETHTE HA BOIIPOCHI:

A. Kak ckaxercss Ha CIIOCOOHOCTU BBIMONHSTH JIUTENbHYIO Pa0OTy CHIKEHUE KOHIIEHTpa-
MU KapHUTHHA?

b. ITox MUKpPOCKOIIOM B KJIETKaX TaKUX MBIIII BHIHBI BaKyolu kupa. OObSICHUTE UX MPOUC-
XOXKIIEHHE.

3aoanue 2. 2.1. OxapakTepu3yiuTe BUIbI OKHCIEHUS )KUPHBIX KUCIIOT:

Bua oxkuciaenus Jlokaau3anus Buabl oknciisieMbIX JKUPHBIX KHCJIOT
o-Oxuciienne
o-Oxuciienne

1))
2)

B-Oxucnenne
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2.2. HazoBuTe npu4uHy U nposiBiieHus 0one3nu Pedsyma.

3adanue 3. 3.1. VI3yuuB MeTa00JIM3M KHUPHBIX KUCIIOT, 3aIIOJTHUTE TaOJIUITY:

IIponeccnr B-Oxucienue

buocunres

Jlokanuzanus npouecca

Wcxonnslii cyocTpat

[epenocunk cybcTpara yepes MUTO-
XOHAPHATBHYI0 MEMOpaHy

KodepmeHThl OKHUCTHTEIBHO-
BOCCTaHOBUTEIHHBIX PEaKInil

Hcrounuk nprucoenuHsieMoro ¢par-
MEHTA WM OTINEIUIIeMBIN (pparMeHT

Perynsaropusie hepMeHTHI

Perynupyromue ¢akropst

AKTHBaTOpHI

HNHrudurtopst

3aoanue 4. Y nanucHTa 06Hapy>1<eH0 IOBBIIICHUE COACPIKAHNA KECTOHOBLIX TCJI B KPOBHU. HpI/I

KAaKUX COCTOSIHUSIX OpraHu3Ma HaOJII0JaeTCsl KETOHEMUs?
A. Ilpu 1uTensHO#N MBIIEYHOUH padoTe.
b. Ilpu u30bITKE YTII€BOAOB B MHIIIE.
B. IIpu orcyTCcTBUH )XUPOB B IULIE.
I'. IIpu romonanum.
J1. Ilpu HapylieHUH repeBapuBaHUs )KUPOB.

OTBeThI K pelieHnI0 3aJaHN I

Jlna camonpoeepku ucxoo0Ho2o ypoeHs 3HAHUIL.
11-1;2-B;3-T;4-A).2—T1.3—b.

Mna camocmoamenvnoit padbomot.

1.1—336,5. 1.2 — A. 2.3 — 34 MONEKYJbI TJIFOKO3BI.
24.1-b, T, 1;2—-A,B;25—A,T.
31.1-5;2-A;3-B.41—5,1;4.2—20 ATO.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. OnpenesieHne KOHIEHTPALMH XO0JIECTEPOJIa B CHIBOPOTKE KPOBH (epMeHTAa-

TUBHBIM METOA0M.

Ilpunyun memooa. OripeneneHue xoJjecTeposia Mocie ero (pepMEeHTaTUBHOIO THIAPOJIN3a
u okucieHus. WHAMKATOpOM sSIBiIsSIeTCS XWUHOHHMMHUH, OOpa3yeMblil M3 MEepeKHUCH BOJOpoja

U 4-aMMHO(EHa30Ha B IPUCYTCTBUU (eHOJIA U IEPOKCUAA3HI.

XonecTepoul + KupHasi KUCIOTa

Xonecmeponacmepasa
Ddup xonecrepona + H.O >
Xonecmeponokcudasa
Xomnectepoin + O >
Ilepokcuoasza

»
»

2 H>0; + 4-amunodenazon + denon

Xonecren-3-OH + H,0O;

XwnuounmuH + 4 H,O

OO6pasyroumiics NpoayKT UMEET PO30BYIO OKpacky. MIHTEHCHBHOCTh OKpPAacKd HPSMO IpO-
MOPIMOHAJIbHA KOHIEHTPALUU XO0JIECTEPOJIa U U3MepPsIeTCs] POTOMETPUUYECKH.

XonecTepos OnpeesitoT B CHIBOPOTKE KPOBH.
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Cxema IIOCTaHOBKH OIBITA:

Conep:xumMoe MpoonpoK OnpITHAs IPOOa, MJI CranpapTHas npo6a, M
CBIBOpPOTKa KPOBHU 0,02 -
CraHaapTHBIA pacTBOP XOJIECTEPOJIa - 0,02
Pabouuii pactBOp PepMEHTOB 2,0 2,0

[lepememmBaioT 1 HHKYOUPYIOT peaknrOHHYIO cMech 5 MuH ipu 37 °C wnmm 10 MUH TIpr KOMHATHOHN TemIie-
patype

[Io okoHYaHMM WHKYOAIMM W3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOW M CTaHIapTHOMN
npo6 Ha Kosopumerpe (AmuHa BodHBI 540 HM — 3€JIeHblil CBETOQMIBTP) B KIOBETAX 5 MM IPOTHUB
koHTpoJisa. KonTposabHast mpoda conepxkur 2,0 M pabodero pactBopa ¢pepmMeHTOB. KOHTpOIbHYIO
poOy MO>KHO TOTOBHUTH OJIHY Ha TPYIILY.

Pacuem: C xomnect. (Mmoub/i) = 5,17 x (E npo6s1 / E cTang.)

Hopma xonecmepona B cbIBOpOTKE KpoBH — 3,9—6,2 MMOJIB/JI.

Knunuko-ouaznocmuueckoe 3nauenue. 1Ipyn HapylieHUH JTUOUAHOIO OOMEHA XOJIECTEPOI
MO>KET HaKaIlJIMBaThCsl B KPOBU. Veenuuenue ypoBHs X0JecTepoia B IUla3Me KPOBU (THIIepXojiecTe-
poJiemusi) HaOJII01aeTCs MPU aTepPOCKIIepO3e, caxapHOM AnaldeTe, MeXaHHYECKOM Kentyxe, Hegpu-
Te, Hepo3e (0COOCHHO MpH JTUNOMAHBIX He(ppo3ax), THIOTHpeo3e. [loHudiceHue XoiecTepoia
B KpOBHU (THIOXOJECTeposieMus) HAOMI0JaeTCsl IpU aHEMUAX, TONOJaHuH, TyOepKyIies3e, TUIIepPTU-
peo3e, pakoBOM KaxeKCUH, TAPEHXMMATO3HOM JKENTyXe, MOPAKEHUHU LIEHTPaIbHOM HEPBHOW CUCTE-
MBI, JTUXOPAJOYHBIX COCTOSHUSX, IPU BBEJICHUU UHCYJIUHA.

Pesyabrar: Eom. = Ecr. =

Pacuer:

BriBOa:

Pabora 2. KauecTBeHHbIE peaKIMU HA ALleTOH M alleTOYKCYCHYIO KHCJIOTY

2.1. Ilpoba Jlezansa na ayemon. AUETOH B ILETOYHOM cpesie JaeT ¢ HUTPOIIPYCCUIOM HaTpus
OpaH)XeBO-KpacHOe okpaiuBaHue. [locie moakucieHus JeasHol YKCyCHONW KHUCIOTOM oOpaszyeTcs
COEIMHEHUE BUIITHEBOT'O 11BETA.

Xo00 padomur. B npodupky BHocAT | karutro moun, 1 karumo 10 % pactBopa NaOH u 1 xarutro
CBEXKENPUTOTOBJICHHOTO HUTponpyccuaa HaTpus. [losBisercss opaHKeBO-KpacHOE OKpalllMBaHME.
J106aBistOT 3 KA JeAsTHOW YKCYCHOM KUCIIOTBI, OSBIISIETCS] BUIIIHEBO-KPACHOE OKpAlllMBaHUE.

Pesyabrar:

2.2. Peakuusn I'epxapoma na auemoykcycHyio Kucjiomy.

X00 padomwr. K 5 xannsm Mouu mMpUOABISIOT MO KarsiM 5 % pacTBOp XJIOPHOTO JKeje3a;
IpH 3TOM BBIMaAaeT ocagok ¢ocdaroB B popme FePOs. [lpu Hammumm aneToykCyCHON KHCIOTHI
JanbHelIee mpudaBieHUue XJIOPHOTO XKelle3a MPUBOIUT K TOSBICHUIO BUIIHEBO-KPACHOTO OKpa-
muBaHus. [Ipu cTOosTHUM OKpacka OJieTHEeeT BCIIEACTBUE CAMOIPOU3BOJIBHOTO JEKAPOOKCHIMPOBa-
HUS allETOYKCYCHOM KUCIOTHI.

Knunuxo-ouaznocmuueckoe 3nauenue. ' imepkeToHEMUsT M KETOHYPHS HAOIIOMAIOTCS MPU
caxapHom ouabeme, 20100aHUU, 2UNEPAPOOVKYUU 20PMOHOE-AHMALOHUCTO8 UHCYIUHA.

Pe3yJibrar:

BbIBOaBI.

IMoanuch, mpenoaaBarteJisi:
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3AHATHE 16
KOJIVIOKBUYM 110 TEME «OBMEH JIMITUOB»

Bonpoch 1J151 NOATOTOBKYU K KOJLUIOKBUYMY':

1. Kakue BemiecTBa OTHOCATCA K JMIKJAM, MPOCTHIM JIMIHJIAM, HEOMBUIIEMBIM M OMBbLIsiE-
MpIM JunuaaM? CTpykTypa, (HU3UKO-XUMHUYECKHE CBOMCTBA M (DYHKIMH MPHUPOJHBIX BOCKOB,
alWJITIIMLIEPOJIOB, TIULIEepo- U cUHrohOCHONUITNAOB, TIUMKOIUINUIOB, CYIbPOIUINIOB. YMeNHTe
nucaTh XUMHUYECKHe (HOpMyIbl almiIriInueposioB, GpochaTuaHoR KUCIOTH, (ochaTHININHO3UTA,
nu3onenuTuHa, GocharuanmdTaHonamMmuaa, dochatuauicepuna, GhochaTUIMIXOINHA, TATBMUTH-
HOBOW, CTEapUHOBOM, OJICMHOBOW, JIMHOJECBOW, JIMHOJECHOBOW W apaxUIAOHOBON KHCJIOT, OJIOK-
CXEMBI CTPOCHHS IIepaMKIa, 11epedpo3u10B 1 ranrano3uaoB (GMy), churromuenna.

2. Dtanbl NepeBapuBaHUs JUIHIOB B JKEITYJA0YHO-KUIIEYHOM Tpakrte. [IpeacraBurenu mep-
BUYHBIX, KOHBIOTHPOBAHHBIX U BTOPUYHBIX JKEIUHBIX KMCIOT. MecTo ux 0Opa3oBaHuUs, poJib B Iie-
pEeBapUBaHUH JIMMUI0B. OMYJIBTUPYIONIHE CBOWCTBA JKETYHBIX KHCIOT B IMPOCBETE KHUIICYHUKA.
Posnp Taypuna u raunuHa. [leyeHOUHO-KUILIEUHAs PELUPKYIIALNS )KEeTUHBIX KUCIIOT.

3. YMeliTe mucath peakuu [B-OKUCICHHs KUPHBIX KHCIOT C YETHBIM U HEYETHBIM YHCIIOM
YIJIEPOJAHBIX aTOMOB, IOJACUYMTHIBATH SHEPreTHMUECKUM BBIXOJ IOJHOIO OKHUCJIECHUS OTHAEIbHBIX
KUPHBIX KUCJIOT M allMITINIEeposoB. Kakue KupHbIe KUCIOTHI MOABEPTAIOTCS B-OKUCICHHIO B Tie-
pokcucomax? Orinune B-oKUCIEHUS B MUTOXOHPUSAX U IIEPOKCHCOMAX.

4. B KaKko 4acTu KIETKH OCYIIECTBISECTCS O-THIPOKCHINPOBAHHHUE U B-OKHCICHNUE KUPHBIX
KHUCIO0T? MeTrabonuyeckue MocaeICTBUS HapyLIeHUs] CHHTe3a peLienTopa Juist puTaHaTTuApOKCHIa-
3b1, HAPYIIEHUs B OpraHu3Me npu 6one3nu Pedzyma.

5. PerynsaTopHast B3aMMOCBSI3b [J-OKUCIIEHHS KUPHBIX KUCIIOT B KJIETKax M a3pOOHOr0 OKHUC-
JICHHS TIIFOKO3bI. DTaIbl MPEBPAIICHUS YTIIEBOIOB B JICTIOHUPYEMBbIE JIUITHBI (CXeMa).

6. depMeHTHBIE CUCTEMBbI, OTBETCTBEHHBIE 32 00pa30BaHNUE HEHACHIILEHHBIX KUPHBIX KHCIOT
B KJIeTKe. HeHachImeHHbIe )KUPHBIE KUCIIOTHI, OTHOCSIIIUECS K TPYIIE He3aMEHUMBIX (DaKTOPOB IH-
TaHus. Cxema CUHTEe3a apaxuI0HOBOM KUCIOTHI M IYTH €€ NCIOIb30BAHHUS.

7. Bupasl 51K03aHOMIOB, 3aKOHOMEPHOCTU UX JEHCTBUA, PYHKIIMU B OopraHuzMe. MexaHusm
JeWCTBUS MPOTUBOBOCHAIUTENBHBIX JIEKAPCTBEHHBIX PENapaTOB HECTEPOUIHOMN PUPOIBL.

8. YcnoBus, mMpu KOTOPHIX aKTHBHPYETCS OMOCHHTE3 KHPHBIX KHCIOT B KJIeTKax. BHyTpH-
KJIETOYHAs JIOKAJIU3AIHsI 3TOr0 Mpolecca M MPOUCXO0XKACHUE UCXOIHBIX cyOcTpaToB. Peakiuu cus-
Te3a KUPHBIX KUCIOT. YMETh PACCUUTHIBATH 3aTPaTy MOJIEKYJI TIFOKO3BI HA CHHTE3 MOJIEKYIHI 3a-
JAHHOTO TPHUALMIITIIUIEPOJIA.

9. Cxemsl myteit oOpaszoBanus HAJI®OH-H' juis keToanmipeykTa3Hol ¥ eHOMJIPENYKTa3HON
peakiuii GMOCHHTEe3a )KUPHBIX KUCIIOT B FeMaToUUTaX U aJUMOILUTaX.

10. Cxonbko AT® HYXHO 3aTpaTHTh Ha CHHTE3 JKUPHBIX KHUCIOT (KUCIOTHI IO BalleMmy
YCMOTPEHHMIO), 4TOOBI 00ECTIEYNTh MU 00pa30BaHKE OJJHON MOJIEKYIIBI [IIOKOLepaMua’?

11. Cxema ¢epmeHTOB TKaHEBOIrO JbIXxaHus. KoMIuleKchl JbpIXxaTelbHOM 1enu. YKa3aTh Ha
CXEME yJacTKU C SHEepruen, JocrarouHoi i oopasosanuss ATD. Ha ocHoBaHUU Kakoro usmepsie-
MOTO TIOKa3aTeNisi MOKHO OIPENENUTh KOJIWYECTBO DHEPTUH, BBIICISIEMOW B pEaKIMU MepeHoca
aneKTpoHOB? Perynsanus asixarenpHol nenu, posib AID, ATO.

12. Cxema (epMeHTOB TKaHEBOTO jbixanus 1 HAJT -3aBucumbix u ®AJI-3aBUCHMBIX CYO-
CTpaToB. YMEiTe BKJIIOYaTh CYOCTpaThl P-OKHUCIEHUS KHUPHBIX KHUCHOT ([B-ruapokcuaimi-KoA,
ain-KoA) B apIxarenbHyro Lemnb. 3HaiiTe, yeMy paBeH KoapduuueHt pochopunuposanus (P/O)
IUTSL KXKI0TO M3 ATHX cyOcTpaTtoB. Ha cxeme 00s3aTeIbHO yKa3bIBaTh YUaCTKH CONPSDKEHHS TPaHC-
MopTa JIEKTPOHOB U GochopriinpoBaHust. MOXKHO JIM UCMIOIB30BATh JUISl OKUCIEHUS CYyOCTpaToOB B
muroxonapusx HAJI®™? Pons HAJI®H H' B xieTke.

13. Yto Takoe okucnutensHoe GochopuinpoBanue (onpeaencHue, CyOKIeTOUHas JOKaIu3a-
uust)? OcHoBHbIE ToJOXeHUs1 Teopuu [1. Murtuenna, OOBSICHSIONIME MEXaHU3M OKHCIHTEIHLHOTO
dochopunmpoBanus. Uto Takoe pa3odieHne oKUCIuTensHOro GochoprmmupoBanusi? Kakumu cBoii-
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CTBaMH JIOJDKEH 00Jaath pazolmutens? [Ipumeps! pazoOmuTenei. Kak n3mensiercst mporecc oKuc-
JTUTENBHOTO (hochOoprIMpOBaHMsI TPH HETOCTATKE KUCIIOPOAA B KIIETKaxX (0OBSICHUTH MEXaHU3M)?

14. Nuruburopsl nepeHoca 3J€KTPOHOB IO JbIXaTENbHON Lienu. B kakoM cocTosiHuM (OKuUC-
JICHHOM WJIM BOCCTAHOBJIEHHOM) OyJyT HAXOJAUTHCS NMEPEHOCYUKHU IEKTPOHOB MpHU OJOKa/ae IeTH:
a) IPOU3BOHBIMU 0apOUTYPOBON KUCIIOTHI; ) MaJOHOBOW KHCJIOTOM;, B) IIMAHUIAMHU, YTapHBIM ra-
30M; I') pPOTEHOHOM; J1) aHTUMHUIIUHOM A?

15. Peaknuu oOpazoBanus P-TUAPOKCH-B-MeTHirinyTapui-KoA M MeBaJOHOBOH KHCIOTHL
[IyTn ucnosib30BaHus ATUX coeAMHEHUM B KiieTke. Perymsinusa aktuBHoctu ['MI'-KoA penykrasbl.

16. Cunre3 xosecTepona B KiIeTkax (cxema). Perymnsius 3Toro mpoiecca, HampaBlIeHHas HA
3aIUTY KJIETKH OT Meperpy3ku xonecreposioM. CocTaBisiolue MexaHu3Ma Moajepkanus Oananca
XoJiecTeposia B KIeTKax, posib ano Ai, ano D, ano B-100, JIXAT, ki1eTo4HbIX pelienTopoB, OCTaT-
KOB xuiioMukpoHos, JITIIIIT u JITIBII.

17. ®akropsl, cIOCOOCTBYIOIINE BHICOKOMY YpOBHIO Xousiectepoia B cocrase JIIIBII, B co-
crae JIITHII. BeposiTHbIII MexaHM3M y4acTHs XOJECTEpoJia B pa3BUTHU aTepockiepo3a. [Ipouc-
XOXKIEHHUE U POJIb NEHUCTHIX KJIETOK. Mcxoas n3 Mmetabonusma xosecrteposia B OpraHu3Me U ero pe-
TYJISIUHI, YMETh 000CHOBATH MOJAXOAbI K CHIXKEHHUIO €T0 YPOBHS B KPOBH.

18. Bo3MoOkHBIE MEXaHU3MBI aTEPOTEHHOTO JICHCTBUS JIMITIONPOTEHHA (a).

19. Yro Ttakoe aucinunomnporenHeMusi? [IpUyuHBI ¥ NPOSIBICHUS THIIEPIUIIONPOTEHHEMHIA
I-V tunos (o knaccuduxarym OpenpruKcona).

20. IIpeanoxxuTh MEXaHWU3M Pa3BUTUS TOCIEACTBUNA B pPE3yJbTaTe CHUXKEHHUS aKTHUBHOCTH
JIUIONPOTENHIINIIA3hl B KPOBH, MEUEHOYHOM Junasel, ano C-2, HeA0CTaTOYHOCTH PELIENITOPOB JJIs
arno B-48/E.

21. OcoOGeHHOCTH CHHTE3a TPUALIMITIIMIEPOJIOB B KJIETKAX JKUPOBOU TKAHH, IEYEHU M PECHH-
T€3a B KHUILIEYHHUKE (PEaKlUu ITHX MPOIECCOB).

22. Metabonmu3m aunonpoTenHos kposu (XM, JITTOHIL, JITIIIII, JITTHIT u JITIBIT).

23. Bo3MOHBIE IPUYUHBI MOBBIIIEHUS YPOBHS CBOOOTHBIX KMPHBIX KUCJIOT B KpoBU. Polb
aroJIUIONPOTENHOB, TOPMOH-UYYBCTBUTEIBHOMN JTUIA3kI.

24. Mecropacnonoxenue neicteus pocdonumnas A1, Az, C u D Ha cTpykTypy dochonunu-
noB. Peakuuu cuHTe3a neuutuHa. JIMMoTponHeie GakTophl, UX poJib B HAPYUICHUH CUHTE3a IIHIIE-
podocdonunuaoB B neueHH. MexaHu3M pa3BUTHL AKUPOBOT'O MEPEPOKACHUS TIEUCHH.

25. TloHsATHE «KETOHOBBHIE TeNlay, UX XUMHUecKue (GopMynbl. Peakunn cuHTE3a KETOHOBBIX
TeJ, JIOKaJIM3alus B KieTke. Ponp B oprannsme. YMeTh paccuuTaTh KOJIMYECTBO MOJIEKYN KETOHO-
BBIX TeJ, 00pa3yroMIMXCs U3 OJHOI MOJIEKYJIbl 3aJJaHHOM JKUPHON KUCIIOTHI.

26. YMeTh mucaTh PeaklMU BKIIFOYEHMS KETOHOBBIX T€J B MPOLECC YHEPTrONPOIYKIIUHU, €ro
OpraHHas U BHYTPUKJIETOYHAS JIOKAIM3AIMs, SHEPreTUUECKUM BBIXO/I.

27. IloHsATHE «KETO3», BEPOATHBI MEXaHHU3M €ro MPOUCXOXKIEHH IpU caxapHOM auadere,
roJI0JaHUH.

Bomnpocsl 111 OATOTOBKH K KOJUIOKBUYMY IS cTyAeHTOB MDUY:

1. Jlunuael, oOIIas XapakTEepUCTUKA M KIacCHUpHUKalusi. XapakTEepUCTUKA TPYII JIUIUIOB
(xumuueckue GOpMyIibl U HOMEHKJIATypa allMITIUIeposIoB U TIUIepodocoIUnuIoB; OJI0K-CXeMbl
CTpOEHHUS BOCKOB, COUHTO(OCHOIUNTUAOB, TTTUKOIUIIUIO0B, CYJIb(OTUITHIOB).

2. IlepeBapuBanue JUIHJIOB, 3TaNbl. DMYJIbIHUpPOBaHNUE (Ha3HAYEeHUE, (PAKTOPHI, CTAOMIU3AIINS
KHUPOBOU dMyJbcuM). JKemub, jKeauHble KUCIOTHI (IIEPBUYHbIE, KOHBIOTHPOBAHHBIE, BTOPHUYHBIE).
Mecto 00pa3oBaHusl, y4acTHE B YCBOSHUH JIMMUIOB NMUIIK. [le4eHOUHO-KUIIEUHAsT PELUPKYIALUS
KEIMYHBIX KUCIOT. ['maponus nmununoB nuimy (dpepMeHTbl, cxembl IpeBpalieHuil). BcaceiBanue
(MexaHMU3MBbI, MULICIUTSIPHOE PACTBOPEHHUE, Cy/Ib0a MULIEIL).

3. Pecunres TpranmnriuneposioB u rmnepodochorunuaoB B SHTEPOIUTAX.

4. TpaHcnopTHbIe (POPMBI IUMUAOB B KpoBU. CTpoeHHE U METa00IM3M XMIOMUKPOHOB.
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5. Cunte3 TAI u rnunepodoconunuaoB B MEYEHU U )KUPOBOM TKaHH (POJIb JTUIMOTPOITHBIX
(hakTOpoB).

6. Crpykrypa u meradonusm JIIIOHII (umonpoTeMHOB o4eHb HHU3KOH TuioTHOCTH), JITIIT
(JIMTIOTIPOTEMHOB TPOMEXYTOYHOW TuIoTHOCTH), JIITHII (JumonmpoTernHOB HHU3KOW IUIOTHOCTH),
JITIBII (siummonpoTenHOB BHICOKOM MJIIOTHOCTH). Buoxumust arepockieposa, MHAEKC aTepOreHHOCTH.

7. XonecTtepos, OUonorudeckas poJib, OMOCHMHTE3 XOJecTeposa (TKaHeBas M CYOKJIETOUHAS
JIOKaJIM3aIus, CyOCTpaThl, dTanbl, XUMHU3M | dTama, perynsus).

8. MoOunu3anus JIMIKUI0B U3 )KUPOBOM TKaHU. [ OpMOH-4yBCTBUTEIbHAS JINIIA3A.

9. B-Okwucnenue xupHbIX KUcH0T. CyOKIETOUHAS JIOKATU3aIUs MPOIecca, aKTUBAIIUS SKHUP-
HBIX KHCIJIOT, TPAHCIOPT B MUTOXOHJPUU. XUMHU3M OKHUCIJICHHUS, COMPSHKEHUE C MPOIECCOM OKUCIH-
TENBHOTO (POCHOPUIUPOBAHUS U SHEPTETUYECKUNA BBIXOJ. B-OKHUCIEHHE KUPHBIX KUCIOT C HEYeT-
HBIM KOJIMYECTBOM YTJIEPOJHBIX aTOMOB, HEHACBIIEHHBIX KUPHBIX KUCIOT. OcobeHHOCTH [-OKHC-
JIEHUS B IEPOKCUCOMAX.

10. buocunTe3 xupHBIX KUCIOT. CyOKIeTOUHas JOKalu3alus, CyOcTpaThl, XUMHU3M, PErys-
1usi. OcCOOEHHOCTH CTPOCHUS allMIICHHTA3bl. POk Manmk-pepMenTa.

11. TonuHeHaCHIIEHHBIE KUPHBIE KHUCIOTHI KaK He3aMeHUMbIe (pakTopbl nutanus. [Ipencra-
BUTEJIN, OMOJIOTUYECKAs POJIb.

12. Metabonu3m apaxuJOHOBOW KHUCIOTHL. bHOocuHTE3 »3iiK03aHOMIOB (IPOCTArjaH/IMHBI,
MIPOCTALMKIINHBI, JISHKOTPUEHBI, TPOMOOKCaHbI) U X OMOJIOTHYECKAs POJIb.

13. Kerorenes: TkaHeBas M CyOKJIeTOYHAs JIOKAIMU3AIMs, CyOCTpaThl, XUMU3M. MOIEKysp-
HBbIC MEXAaHW3MBI KETOHEMHUI MpHU caxapHOM JIuabeTe W TOJOJaHWU. Y THIIU3AIHs KETOHOBBIX Tell
(B3auMomnpeBpallieHus, akTUBaLMs, BKIIOYEHHE B META00IM3M, SHEPTeTUKA OKUCIICHHUS).

14. Auernn-KoA kak LeHTpajbHbII METaOOIUT.

15. I'opmoHanbHas perynsius 0OMeHa JUMHI0B.



OBMEH BEJIKOB

3AHSATHE 17
IHEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3 KEJIYJ1OYHOI'O COKA

AKTYaJIbHOCTh TeMbl. OCHOBHBIM MMOCTABIIUKOM a30Ta B OPraHU3ME SIBJISTFOTCSI aMHHOKHC-
JIOTBI. AMHHOKHCJIOTBI 00pa3yroTcsl B Mpoliecce MpoTeoiin3a 0eykoB. Pacnan OSIKOB B OpraHu3Me
OCYIIECTBISIOT mpoTeasbl. CyliecTBYET MPOTEOIN3 ABYX THUIIOB — TOTAIBHBIN (HEOrpaHUYCHHBIH ),
IIPH KOTOPOM O€JIKH paciaJaroTcs J0 aMUHOKHUCIIOT, U OrPAaHUYCHHBIN (YaCTUYHBIN), IPH KOTOPOM
OTIIETUICTCS HECKOJIBKO aMUHOKUCIOT. OTpaHHUEHHBIN MTPOTEOIN3 UMEET PEryIsTOPHOE 3HAUCHUE
(akTuBarus (HEPMEHTOB, TOPMOHOB OCIIKOBOW MPHUPOJBI, CUCTEMa CBEPTHIBAHMS KPOBH, CHCTEMa
KOMIUIEMEHTa U JIpyrue mporecchl). IlepeBapruBanre OENKOB B KENYJAOYHO-KUIIICTHOM TPAKTE —
ATO pacCHICTUICHHE WX JI0 aMHUHOKHCIOT. OT 3TOro 3aBUCHUT MOJHOIICHHOE CHA0XCHUE OpTraHM3Ma
a30TOM W HE3aMCHHMBIMU (DaKTOpaMH TMHTAHUS, K KOTOPBIM OTHOCSTCS HE3aMEHUMBIC AMHHOKHC-
notel. [lepeBaprBaHue OCYIIECTBISIOT COMSIHASL KUCTIOTa U npoTeazbl. 00 oOMeHe OEeNKOB CyAsT MO
a30THCTOMY OallaHCy — Pa3HUIE MEXKAY MOCTYIUICHUEM a30Ta B COCTaBe OCIKOB M BBIICICHUIO
a30Ta U3 OpraHu3Ma.

Lean 3ansiTus: chopMUpoOBaTh MPEACTABICHUE 00 OOIIel KOHIICIIIMA OOMEHA a30Ta B Opra-
HU3ME, 0 OelIKe KaK TJIABHOM IMUIIIEBOM UCTOYHHUKE a30Ta M aMHUHOKHUCIIOT; TIOJTYYHUTh MTPEICTABICHUE
0 MOJICKYJISIpHBIX OCHOBax mepeBapuBanusi 0eikoB B JKKT, ocoOCHHOCTSX NEHCTBUS pa3iIMYHBIX
MPOTea3 M UCIOJIH30BAHUU WX MHTHOUTOPOB B KIMHUYECKOW MPAKTUKE, BCACHIBAHMH aMHHOKHCIIOT
U TPaHCIIOPTE MX B KICTKH; HAYYUTHCS MPUMEHSATH MOJTYYCHHBIC 3HAHUS Il OOBSICHCHUS MPHYMH
HaApYIIEHUS YCBOCHUS OSJIKOB MUIIN; OCBOMTH METObI KIIMHUYECKOTO aHAJIHM3a KEITyIOYHOTO COKa.

TpeGoBanusi K HCXOAHOMY YPOBHIO 3HaHMIi. /IS TIOJHOTO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

" buoxXuUMUL.

— CTPOCHHE aMUHOKHCIIOT;

— CTPYKTYpHasi OpraHu3ainus OelIKOBOH MOJIEKYIIbI,

— (EepMEeHTHI.

3AJAHUSA JJI51 CAMOIIPOBEPKH UCXOJHOTO YPOBHSI 3HAHUIA

3aoanue 1. Ilpu uccnenoBaHUU KETYJOYHOTO COKAa METOAOM Trelb-(UIbTPALUU BBIACIUIN
HEaKTHBHYIO (hopMy IerncuHa ¢ MoiekyiasipHoi maccoit 42 k/la. ITocne noOGaBnenus k depMeHTy
COJITHOM KHUCJIOTBI MOJIEKYJISIpHAsi Macca NencuHa ymeHsimiacek 10 35 k/la u pepmeHT cran akTuB-
HbIM. Kakoii Buj| perynsiun xapakTepeH Ui JaHHOTO GpepmeHTa?

A. ®ocopunpoBaHue MOIEKYIbl hepMeHTa.

b. Annocrepuueckas peryssusi.

B. [IpucoeanHenne uin oTiIeNIeHHe 0eIKOB HHTHOUTOPOB.

I'. YacTuuHbIN IPOTEOIN3 MOJEKYIBI epMeHTa.

J1. Perynsinus o NpuHIMITY OOpaTHOM CBSI3U.

3aoanue 2. B KIUHUKY rOCIIUTAIIM3UPOBAH OOJBLHOM € I€PMATUTOM OTKPBITHIX Y4aCTKOB KO-
KU, rapeei, jemennrei. Boioepure, kakast U3 NEpEeUNCIEHHBIX peaKuii, MPOTEeKaloas ¢ y4acTH-
em HAJT"-3aBucumoro ¢epMeHTa, HApyIIaeTCs PU JaHHOM 3a00JICBAHUH

A. OkucieHre MOJIOYHON KHCIIOTHI.

b. B3zanmornpespalieH1ue ONTHYECKUX U30MEPOB.

B. I'maponus xupos.
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3aoanue 3. ]Ina paccachlBaHUS TOCIICONEPALMOHHBIX PYOLIOB OOJILHOMY IMPOBEIEH KYpC
IeKTpoope3a TPUIICHHA. AKTHBALMS KaKOrO THUIIA XUMHUYECKUX PEAKIMN JIEKHUT B OCHOBE dH3HU-
MoTepanuu?

A. U3omepuzanuu. I'. 'mpponuza.
b. Oxcunopenykiumu. J. Ileperoca GyHKIIMOHATBHBIX TPYIIIL.
B. Cunresa.

Hpa6ujle0Cl’l’lb peweyuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! 1151 06cyxeHust:

1. Yto takoe azotucthiii Oananc? Kakue BUABI a30THCTOrO OanaHca MMEIOT MECTO B HOPME
Y IIpY NATOJIOTUU?

2. [TorpebHOCTD B Oenkax. buonoruveckas IeHHOCTh OCIIKOB.

3. Uto Takoe nporeonn3? Poiab OrpaHMuEHHOTO MPOTEOJIH3a B OPraHu3Me.

4. I'me npoucxonut nepeBapuBanue 6enkoB? Kakue pepMeHTHI yyaCTBYIOT B 3TOM Ipoiiecce?
OO0mas xapakrepucTuka mnporeas. x cydocrpaTtHast criein()uaHOCTh U MECTO JICHCTBUS.

5. Ponp xenymnoyHoro coka B mepeBapuBaHUU OelKOB. MexaHU3Mbl 00pa30BaHUS COJISHOM
KHCJIOTHI B JKEITyIKE.

6. BcacbiBaHMe aMUHOKUCIIOT, TPAHCIIOPT AMHUHOKHUCTIOT B KJIETKHU.

7. IIpoueccel rHUEHUS O€NKOB B KuIlleUHHKE. OOe3BpeKrMBaHNE MPOJYKTOB THUEHUS U Kce-
HOOHUOTHKOB.

JIMTEPATYPA JUIA ITIOATOTOBKH

OcnosHnasn
buonocuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : Bunom, Munck : Acap, 2008. C. 261-277.
buonocuuecxas xumus / A. J1. Taranosud, [u ap.]. Musnck : Beir. mik., 2013. C. 218-225.
3. KoHcmekr nexmuii.

N =

Jononnumensnasn
Jlenunooacep, A. OcaoBbl onoxumun / A. Jleannmkep. Mocksa : Mup, 1985. C. 747-750.
2. Bbuoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993. C. 286-298.

=

3ATAHUS NI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1.

1.1. 3anoMHHUTE OCHOBHBIE dTAMbl IEPEBAPUBAHUS OCITKOB:

a) B XKeJsyzke; 0) B IpOCBETE TOHKOIO KUIIEYHUKA; B) «IIPUCTEHOYHOE» IepeBapUBaHHUE.

1.2. 3anoMuuTe (EepMEeHTHI, Y4YaCTBYIOIIME HA KAXKIOM OJTale IepeBapuBaHus OEJKOB,
U 3HalTe cIeuUPUUHOCTDb UX JIeHCcTBUSA, pH-onTUMyM, MEXaHN3M aKTHUBALIUU.

1.3. 3amoMHUTE: KOHEYHBIM pE3yJIbTaTOM TMEpeBapuBaHUs OETKOB SIBISETCS OOpa3oBaHUE
aAMHUHOKHCIIOT, JIETKO POHUKAIOIINX B KJIETKU CIM3UCTON MOCPEICTBOM aKTUBHOI'O TPAHCIIOPTA.

1.4. HayuuTech 00BACHATH MPUYHHBI MOSBICHUS B KPOBOTOKE (heHoIa, MH0MA, CKAaToa, My-
TpeclMHA, KaJaBeprHa Mocjie epeBapruBaHusl OEIKOBOM MUIIH B JKETYJ0YHO-KUIIIEYHOM TPAKTE.

1.5. buonoruueckoe 3HaueHUE MEepEeBapUBAHMS OCIKOB 3aKIIOYAETCS B TOM, YTO Omaromaps
3TOMY MpOIIECcCy MPOUCXOANT:

A. ObpazoBanue Habopa aMHUHOKHUCIIOT, HEOOXOJUMBIX JUIsi CHHTE3a COOCTBEHHBIX OEIKOB
opraHu3Ma v OMOJOTHYECKH aKTHBHBIX COCTMHEHUH.

b. Otmennenne HeOEIKOBOM YaCTH CIIOKHBIX OEJIKOB (JIUMO-, HYKJICOMPOTEUHOB), 4TO 00JIer-
YaeT pacllerieHne OeIKOBOM 4aCcTH MOJIEKYJIbI.

B. O6pa3zoBanue IpoayKTOB, JIUIIEHHBIX AHTUTEHHON CIEIU(PUIHOCTH.

I'. O6pazoBanme MPOTYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KJIETKH CIU3UCTONW 000JI0Y-
KM KUIICYHHKA.

88



3aoanue 2. Yto siBiseTcs Ha4aIbHON MPUYMHON 00pa30BaHMs aKTUBHBIX MPOTEOTUTUYECKUX
dhepMeHTOB U3 MPOohEepPMEHTOB?

A. COnmxeHne aMUuHOKUCIIOT, BXOSIINX B AKTUBHBIN LIEHTD.

b. 3mMeHneHnne BTOpUYHON CTPYKTYPHI pepMeHTA.

B. O0pa3oBanue HOBBIX CBs3€i B MOJIeKyJe (pepmMeHTa.

I'. I3meHeHne nepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. Uto npeoxpaHseT CEKPETOPHBIEC KIETKH OT IEUCTBUA MpoTeas”?
A. Hannuwme ciusy, cogepskaliei reTepononcaxapuisl.

b. AxtuBanus pepMeHTa TONBKO B MOJIOCTH (KEITy/IKa, KUIICYHHUKA).

B. Hannuune riMkonpoTeMHOB Ha HApY>KHOW MOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBHE CYOCTpPATOB.

Hpa6UﬂbHOCl’l’lb peweyuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPLTE BAIIIN 3HAHUS (CAMOKOHTPOJIL YCBOEHUAA TEMI)I)

3aoanue 1. Ilpn oCcTpBIX MAaHKpEATHTAX MPOUCXOINUT MPEXKIECBPEMEHHAs aKTUBAIMA Tpodep-
MEHTOB B KJIETKaxX MaHKpeaTHUeCKOH >kene3bl. B pe3ynbTare MEXaHUYeCKOro MOBPEXKICHHS (CHIIb-
HO€ CIaBJIMBaHKE, TPABMbI) IPOPEPMEHTHI BHIXOAT U3 KJIETOK U aKTHUBU3UPYIOTCS B CAaMOH JKelese,
a HE B IIOJIOCTH TOHKOM KUIIKH.

OTBeThTE HA BOIIPOCHL:

A. Kakue hepMeHTbI MOTYT aKTUBUPOBATHCS IIPU OCTPHIX MaHKpeaTUTax?

b. Kakue nocneacTsust MOXKET BbI3BaTh TaKasi aKTHUBALU?

B. Kak MOHO yMEHBLINUTh pa3pyLIUTEIbHOE ICUCTBUE NAHKPEATUYECKUX IIpOTEeas?

I'. BUOXMMHYECKUM TECTOM Ha OCTPBIM MAHKPEATUT B KJIMHUYECKON MPAKTHKE CIYKHUT OIpe-
JieJIeHHe aKTUBHOCTU O-aMHJa3bl B KPOBU 001bHOT0. OOBSICHUTE, TOYEMY YBEIMUYUBACTCS AKTHB-
HOCTb 0-aMHJIa3bl B KPOBH IIPH OCTPOM MaHKPEATHUTE.

3aoanue 2. Ilpu runoanyIHOM raCTpUTE CHUKEHHE KMCIOTHOCTH XKEJIYIOYHOIO COKA BBI3bI-
BAE€T TOPMOXKEHUE YACTUYHOTO MPOTEOJIM3a MOJIEKYJIBI MENICMHOreHa. MI3MEeHeHns: Kakoro ypoBHs
CTPYKTYpPHOI Oopranuzaiuu pepMeHTa UMEIOT peliaolee 3HaYeHue Ipu ero akTuBauu?

A. IlepBUYHOI CTPYKTYPBI.

b. Bropu4HO#i CTpyKTYpBI.

B. TpeTtn4HOM CTPYKTYpHI.

I'. YeTBepTUYHOU CTPYKTYPBL.

J1. boiiee BBICOKOTO ypOBHSI.

3aoanue 3. MyxunHa HanpaBiieH B OOJbHUILY C IMAarHO30M OCTpPbIM MAaHKPEaTHT, MPU KOTO-
POM BCII€ACTBHE BHYTPUKIIETOUHON aKTHUBAIMU MAHKPEATUYECKUX (DEPMEHTOB MPOUCXOIUT paspy-
menue TkaHel. [laruenty Obl1 Ha3HAUeH mpenapaT KOHTPUKAJI — KOHKYPEHTHBI HHTHOUTOp MaH-
KpeaTHuueckux (pepMeHTOB. BriOepure xapakTepHble 0COOCHHOCTH MHTMOMPOBAHUS:

A. MHruOuTop ABnseTCs CTPYKTYPHBIM aHAJIOTOM CyOCTpaTa.

b. Crenenb uHruOMpOBaHUs 3aBUCUT OT KOHIEHTPALlMU HHTUOUTOPA.

B. CtpykTypa nHru6uTOpa He Moxosa Ha CTPYKTypy cyocrpara.

I'. Crenenp MHTMOMPOBAHUS 3aBUCUT OT BPEMEHH JIEHCTBUS MHTUOUTOPA.

J1. O6pa3oBaHrEe HEAKTUBHOT'O KOMILIEKCA HHTHOUTOP-CyOCTpaT.

OTBeThI K pelIeHnI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
1—T.2—A.3—T.

na camocmoamenvnoit padbomot.
15—A,b,BI.2—T.3—A,B,B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. KosinuecTBeHHOE onpeae/ieHe KUCJTOTHOCTH KeJTyJ0YHOI0 COKa

Ilpunyun memooa. OOITYIO0 KUCIOTHOCTH )KETYJOYHOTO COKa U3MEPSIOT B MuntiiuTpax 0,1 v
pactBopa NaOH, 3arpauenHoro Ha HehTpammzanuio 1000 M1 KeTyJoYHOrO COKa B MPUCYTCTBHH
uHAuKaropa ¢eHondranenna (3oua nepexona pH 8,3—10,0; Hmke 8,2 — OecuBeTHbIH, Bbie 10 —
KpacHblii). B HopMe 00111ast KUCJIOTHOCTB JIJIsl B3pOCIIOTo YeoBeka cocrapisieT 40—60 Mmoib/mn, y HO-
BOPOXKICHHBIX — 2,8 MMOIIb/J, y aeteit ot 1 mecsima 10 1 roga — 4-20 MMoItb/m.

CopepxaHuie cBOOOTHON COJITHOM KUCIIOTHI B KEIYyI0YHOM COKE U3MEPSIOT B MUJUIMIUTPAX
0,1 u pactBopa NaOH, 3arpauennoro na HeWrpamuzamuio 1000 My IKEIyZOYHOTO COKa
B MIPUCYTCTBUU WHIUKATOpa IUMETHJIaMHHOA300eH30ia (30Ha nepexona pH 2,9-4,0; ke 2,9 —
Pp0o30BO-KpacHbIii; BbItie 4,0 — sxenTbiil). CBOOOHAS COJNISTHASL KHCIIOTA TIOYTH BCSI OTTUTPOBBIBACT-
ca mpu pH 3,0; mpu 3TOM OKpacka TUMETHJIaMHUHOa300€H30Ja MU3MEHSETCS OT PO30BO-KpacHOU
no opamxkeBoil. ComepkaHue CBOOOHOM COJSIHOM KUCIOTHI B HOpMe cocTaBisieT 20—40 MMomb/n
(y HOBOpOXAEHHBIX — 0,5 MMOIIB/T).

Omnpenenenne oOIICH KUCIOTHOCTH, CBOOOJHOHN COJISHOM KHCIIOTHI M CBSI3AHHOW COJITHOMN
KHCIIOTHI IPOBOJUTCSI B OJTHOM MOPIMH KEIYyIOYHOTO cOKa. TUTpOBaHUE MPOBOJAT C ABYMS MHAU-
KaTopaMu: TUMETUIIAMUH0a300€H30J10M U (peHOIPTaTIeHHOM.

X00 pabompr. OTMEPUBAIOT MUIETKONH B KOJMOOYKY 10 MII KemyZo4HOro coka, JOOaBJISIOT
1 ka0 qUMeTHIaMUHOa300eH301a 1 2 Karum GerondTaienHa. [Ipu HaTmIuu B KeITyI09HOM CO-
K€ CBOOOJIHOM COJIIHOM KHCIIOTHI OH OKPAILIMBAETCS B KPAcHbIM LIBET C PO30BBIM OTTEHKOM, TP €€
OTCYTCTBHH Cpa3y MOSIBISETCS OpaHKEBask OKpacKa.

Tutpyror 0,1 5 NaOH u3 MuKpOOIOpEeTKH 10 MOSBIEHUS OPAHXKEBOTO OKpAIIMBAHUS U pe-
3yJAbTaT 3amUChIBAOT (1-s OTMETKa, MCIOJNIB3YeTCs s pacuera coaepxkanus ceoboonot HCI).
He nmoGapnsisi menoyn B OOpETKY, MPOJOHKAIOT TUTPOBAHUE O TOSBICHUS JTUMOHHO-XKEITOTO
L[BETA U pPe3yJbTaT 3aluchIBatoT (2-1 otMeTka oT 0. Pasuuuy mexny 2-i u 1-if oTMeTKaMu MCIIONb-
3yIOT JU1s1 pacueTa conepxanus ceszannou HCI). TIpomgomkaioT TUTpOBaHKE 10 MOSIBICHUS PO30BO-
ro okpaimuBanus (3-s orMeTKa oT 0, HCIIOIB3YETCS JIUIS pacueTa 0dujell KUCI0MHOCMU).

Pacuem. Conepxanne cBobomnoit HCI (1-1 ormerka), cszannoit HCI (2-s1 ormeTka — 1-s
OTMETKA) ¥ OOIIYI0 KHUCIOTHOCTD (3-51 OTMETKA) paCCYUTHIBAIOT IO popMyIe:

X (mmons/n) = A x1000 x 0,1/10

rne A — xommdectBo 0,1 H pactBopa NaOH, mi; 10 — KOIMYeCTBO kKelyJOYHOTO COKa, B3STOTO
s TuTpoBanus, Mi; 0,1 — konudecTBo Mr/akB. menoun B 1 mu 0,1 H pactBopa, Mmob; 1000 —
repecyer Ha 1 jmtp.

Pesyabrarsl:
Cso0oanas HCI Ceszannas HCI O01as KHCIO0THOCThH

Keaynounbrii [A1 = Ar= Ar—A1= Az =

cok Ne 1 _ _ _
X (MMonb/n) = X (MMouIb/1T) = X (MMouIb/1T) =

Keaynounbrii [Ai = Ar= Ar—A1= Az =

coK Ne 2 _ _ _
X (MMoIb/1T) = X (MMoutb/iT) = X (MMouIb/1T) =

Keaynounprii |A1 = A= Ar— A1 = A3z =

cok Ne 3 _ _ _
X (MMoIB/1T) = X (MMonb/i) = X (MMonb/i) =

Knunuko-ouaznocmuueckoe 3nauenue. Ilpu 3a00neBaHMSIX KeTyAKa KUCIOTHOCTb MOXKET
ObITh HYJIEBOH, MOHMKEHHON U TOBbIIIEHHON. [Ipu sS3BeHHON 0OJE3HU *KenlyaKa WIM TUepanu-
HOM TacTpUTE MPOUCXOIUT YBETUUYEHUE COJEpKaHHUsI CBOOOTHON COJSTHOM KHMCIOTHI M OOIIeH KuC-
JoTHOCTH (runepxiopruapusi). Ilpu rumoanuIHOM racTpure WIM pake >KelyaKa Haliogaercs
YMEHBIICHNE KOJMYECTBA CBOOOIHOM COJITHOM KUCIOTHI M OOIIEH KHCIOTHOCTH (THITOXJIOPTUAPHSL).
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[Ipu pake xenyaka, XpOHUYECKOM raCTPUTE MHOTIa OTMEUYAETCS MOJTHOE OTCYTCTBHE COJITHOM KHUC-
n0Thl (axioprugpust). [Ipu 3710kauecTBEHHOM MaTOKPOBHH, MPH paKe JKeTyIKa 4acTo HalroaaeTcs
MOJIHOE OTCYTCTBHE COJISTHOM KUCIOTHI U TIENICUHA (aXUJTus).

BriBoxa:

Pabora 2. O6Hapy:keHre MOJIOYHON KHCI0THI peakuuei Ypdeabmana

MosnouHasi KMCJI0Ta OTHOCUTCSI K MAaTOJOTMYECKHM COCTABHBIM YaCTAM KEIYJAOYHOIO COKa
1 O0HApYKHMBAETCS MPHU aXJIOPTHIPHUN BCIEICTBUE YCHUIICHUS IPOLIECCOB OPOKEHUS B KETy/IKE.

Ilpunyun memooa. llpu no6aBnenun K peaktuBy Y pdenbmana, UMeroieMy (GpuoIECTOBYIO
OKpAaCKY, MaTOJOTUYECKOTO JKEIYIOUHOTO COKA IOSBISETCS KEJITO-3€JIEHOE OKPALIMBAHUE BCIE-
CTBHE 00pa30BaHMs JIaKTaTa )kele3a (IMoIoKuTeapHas peakuus Y dpdenpmana).

X00 pabomui. I'oToBsT B npobupke peaktus Y dpdenpmana (20 xanens 1 % pactBopa deHona
u 2 xarum 1 % pactBopa XJopHOro >kene3a). J1o0aBistoT B MpoOUpPKY S5 Karesb KeTyJ0OUYHOr0 COKa.
[Ipy HanM4YMKU MOJIOYHOM KHUCIIOTBI MTOSBIISIETCA KEITO-3€JIEHAs OKpACKa.

Pe3syabrar:

BriBOa:

Pa6ora 3. KosimuecTBeHHOeE onpee/ieHie AKTHBHOCTH IEeNCHHA JKeJIyJ0YHOI0 COKA

Ilpunyun memooa. B ocHOBe MeTOAa JIEKUT CHOCOOHOCTb MENCHHA B JKEITYAOYHOM COKE
CTBOPaKUBATh OEJIOK MOJIOKa — KazenHoreH. CTBOpaXMBaHUE MOJIOYHO-alleTaTHON cMecH npu pH
4,9 u temniepatype 25 °C mencuHOM MPOUCXOIUT CTPOTO IMapalIeTbHO €r0 CIIOCOOHOCTH TepeBa-
puBaTh OeskH. 3a eIMHUIY aKTUBHOCTH IETICHHA NPUHUMAIOT TAKOE €ro KOJINYECTBO, KOTOPOE MpH
YKa3aHHBIX YCIIOBUSX CTBOPAXKHUBAECT 5 MJI MOJIOYHO-AIleTaTHOM cMecu 3a 60 ¢ (9Ta yClIOBHAs e1u-
Huta coorsercTByeT 0,010 Mr KpucTauIMYecKoro nerncuHa). JKemynouHbli COK 4eaoBeKa B HOpMeE
conepxkuT B 1 mi 40-60 en. nencuHa. Takum ke METOJIOM MOYXHO OIPENEIUTh aKTUBHOCTb YpO-
nericuHa B Moue. C MOUOii 310pOBOro uesoBeka 3a CyTkH oObIyHO BhIensercs oT 150 no 300 en.
(1,5-3 mr) ypormencuHa.

X00 pabomwr. Ha n1HO npoOUpKH C MOMOIIBI0 MUKponuneTrku HamuparoT 0,1 mi pactBopa
MENICUHA, a B IPYTYIo MPOOUPKY HAJMBAIOT 5 MJI MOJIOYHO-alleTaTHON cMecH. [lomemator o6e mpo-
Ooupku B TepMmoctarT Ha 10 MuH. BpICTpO mepenuBalOT MOJOYHO-ALETaTHYIO CMECh B NPOOHPKY
C NENICUHOM, COJIEP)KMUMOE MPOOUPKHU BCTPSIXUBAIOT. MOMEHT IPUIMBAHUS CMECH OTMEUAIOT I10 ce-
KyHzIoMmepy. [IpoOHupKy co cMecblo BCTPSAXHMBAIOT, HAKJIOHSAIOT €€ U HaOMIONAIOT 3a MOSIBIIEHUEM Ha
€€ CTEHKAaX MEePBbIX XJIONLEB Ka3erHa. 3aMiChIBAalOT BPEMs CTBOPAKUBAHUS CMECH B CEKYHJIaX.

Pacuem. ]Ins pacuera akTUBHOCTH IIENICMHA B 1 MJI JKE€IyJJOUHOrO coka AensaT 60 cekyHn Ha
BpEMs CTBOPAKMBAHUSA CMECH M TaKUM ITYyTEM HaxXOJAT KOJMYECTBO eAuHUI] nercuHa B 0,1 mi xe-
JyJJOYHOT'O COKa, a yMHOasi Ha 10 — B 1 muL.

Knunuxo-ouaznocmuueckoe 3navenue. lpy axunuy ypornerncuH B MOY€ U METCUH B XKely-
JIOYHOM COKE MOTYT IOJIHOCTBIO OTCYTCTBOBAaTb, a IPHU SI3BEHHON OOJE3HM KelyAKa KOJIUYECTBO
MENICHHA Pe3KO YBEINYEHO.

Pesyabrar: Tcek =

Pacuer:

BeiBOI:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 18
BHYTPUKJIETOYHBIA OGMEH AMUHOKHCJIOT.
OBE3BPEXKUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEJEJIEHUE
OCTATOYHOI'O A30TA KPOBH 1 MOYEBHUHBI B MOYE.
HAPYHIEHUA AMUHOKHUCJIOTHOI'O OBMEHA

AKTyaJIbHOCTH TeMbl. [locTynuBIIMe B KIETKH aMUHOKHCIOTHI 00pa3yloT (pOH/ aMHUHOKHUC-
JIOT, KOTOPBII MOMOIHSETCA 3a CYET pacliajia MUIIEBbIX U TKAHEBBIX OETKOB U aMUHOKUCIIOT, 00pa-
3YIOIIUXCS U3 IPYTUX BEUIECTB. AMHHOKHUCIOTHI ()OH/IA KIIETKU MCIIONIB3YIOTCS JUIsl CHHTe3a OeIKOoB
U IpYyTUX COEMHEHUH, a TaKXKe MOJABEPraloTCsl HHIUBUIYaTbHBIM MPEBPAIICHUSIM U OOIIUM peak-
UM 0OMeHa — TPaHCAMHUHUPOBAHHIO, AE3aMUHUPOBAHHIO, AEKAPOOKCUIMPOBAHUIO U aKTUBAIMU
npu OuocunTteze OenkoB. BaxkHelnyto poiib B 0OMeHe aMUHOKHCIIOT UIpaeT [iIyTaMaTIeruapore-
HazHasg peakuus. B xozne peakuuii nepeaMMHUPOBAHUS MPOMCXOIUT pacmlajg OJHHUX aMHUHOKHCIIOT
U CHHTE3 HOBBIX aMHUHOKHCIIOT, OOECIIEUNBAETCS B3aUMOCBS3b PEaKUil YIIIeBOJHOTO U OEIKOBOTO
obomena. Ilpu nexapOOKCHIIMPOBAHUM AMHUHOKHCIOT 00pa3yloTcsi OMOTEHHBIE aMHUHBI — TpPHUIITa-
MHUH, CEpOTOHHUH, ructamuH, ['’”AMK, urparomue BaxxHyt poib B opraHusme. Peakuuu ne3amuHu-
pOBaHMsI IPUBOJAAT K 00pa30BaHUIO0 aMMHUAKa.

OO6pazyromuiics B mporecce MeTaboiM3Ma aMMHUAK SBJISETCS TOKCHYHBIM COCIUHEHHUEM,
B IIEPBYIO OYEpEIb JUIsl LIEHTPaJIbHOM HEpBHOM cucTembl. HapylieHne nponeccoB ero CBsI3bIBaHUS
1 00e3BpeXHBaHUS BEIET K TUIEPAMMOHUEMHUH, PA3BUTHUI0O KOMATO3HOTO COCTOSIHUS M CMEPTH
00JIbHOTO0. 3HaHKE TPOIIECCOB 00E3BPEKUBAHUS AMMHAKa HEOOXOAMMO JIJIsl IOHMMAHUSI MEXaHU3Ma
BO3HUKHOBEHHUS TMIIEPAMMOHHEMHUHU, CIIOCOOOB OOPHOBI € HEIO, a TaKKe Ui CBOEBPEMEHHOM JHa-
THOCTUKH U JICUEHUS BPOKJICHHBIX HAPYILIEHUH OPHUTUHOBOI'O LIMKJIA PEAKIUi CUHTE3a MOUYEBUHBI.
3HAKOMCTBO C HAClEACTBEHHBIMU HApYIICHUSIMH 00MEHa AMUHOKHUCIIOT HEOOXOAUMO ISl CBOEBpE-
MEHHOT'O BBISIBJICHUS ATHX 3a00JIEBAaHUI U MX JICUCHUSI.

Baxkneiiimmm nokazateneM a30THCTOTO OOMeHa SBJSETCS OCTaTOYHBIN a30T KpoBU. B kinHu-
YECKOH J1abOpaTOPHOM MPAKTUKE OMpPEIeNIeHne OCTATOYHOTO a30Ta U €ro Gpakiuii, a TakKe Move-
BUHBI B MOY€ MOMOTAET OLICHUTh BBIIEIUTENbHYIO (YHKIMIO MOYEK, CTENEHb MOYEYHOH U mede-
HOYHOM HEJIOCTaTOYHOCTH.

Ilesab 3aHATHSA: YCBOUTH OOIME IYyTH OOMEHAa aMMHOKHCIIOT; HOJXYYUTh MPEICTABICHUE O IMy-
TAX oOMeHa 0€3a30TUCTOr0 OCTaTKa AMUHOKHCIIOT, O POJIM aMUHOKHCJIOT B 00pa30BaHUU Ba)KHBIX
OMOJIOTHMYECKH aKTHBHBIX COSMHEHHI; U3YUUTh MPOLECChl 00€3BPEKUBAHNS aMMHaKa B OpraHU3Me
1 BO3MOYKHBIE MEXaHU3Mbl Pa3BUTHSI TMIIEPAMMOHUEMHH; 3aKPENUTh MPEACTABICHUE O MOJIEKYJISp-
HBIX MEXaHU3Max HACJIeACTBEHHBIX NaToJoruii oOMeHa (eHMUIalaHuHa U TUPO3UHA, HEKOTOPBIX JIPY-
I'MX HapylmeHUsX oOMeHa OeJIKOB M aMMHOKHUCIIOT; MPUOOPECTH HABBIKM KOJIMYECTBEHHOI'O OIpese-
JIEHUs OCTATOYHOT'O a30Ta KPOBU M MOYEBUHBI B MOYE M YCBOUTH JUArHOCTUYECKYIO LIEHHOCTD 3TUX
ITOKa3aTeseH.

TpeOGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /[/11 MOJHOrO YCBOEHHUS T€Mbl HEOOXOJIUMO
MOBTOPUTH H3!

*  obwel Xumuu.

— aMMMaK U COJIN aMMOHUSI,

" OUOOP2AHUYECKOU XUMUU.

— MO4YEeBMHA — KOHEYHBIA MPOAYKT a30TUCTOr0 OOMEHa B OpraHM3Me YelIOBeKa; CTPYKTypa
U CBOMCTBA MOYEBUHBI;

* OUONOCUYECKOU XUMUU

— (OopMyIIbI AMUHOKHCIIOT;

— (epMeHTHI; CTpyKTypa KodepMeHToB okcuaopenykras (HAL", HA®*, ®MH, ®A).

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Jlannpie BpaueOHOTO OCMOTpA MOXKHUIOW JKEHITUHBI, MPOKUBAIONICH B JIOME ISt
MpecTapelbiX, COOTBETCTBOBAIH Nepudepuieckoii Helipornatuu. JlabopaTopHbie aHATU3BI TOATBEP-
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JWIA HEOCTATOYHOCTh TUAMUHA. AKTUBHOCTbh KaKMX IPOLIECCOB CHM)KEHA IIPU JaHHOM TMIIOBUTA-
MUHO3€?

A.TpaHcaMUHUPOBaHUE AMUHOKHCIIOT.

b. JlekapOokcuiinpoBaHie aMUHOKUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. OxucnuTenbHOE 1€3aMUHUPOBAHUE AMUHOKHUCIIOT.

3aoanue 2. Bciomuute knaccupukanuio GpepmenToB. @epMEHTHI KaKUX KIACCOB yYacTBYIOT
B KaTaJlM3e PeaKkiyil Je3aMIHUPOBaHHS, IEPEAMIUHNPOBAHNS, TEKAPOOKCHIMPOBAHUS AMHUHOKHCIIOT?

3aoanue 3. AMMuak B KlIleTKe 00Opa3yercs B pe3yJibTare:
A. Peakiuii ne3aMUHUPOBAHUSI AMUHOKHUCIIOT.

b. Peakuuii nepeaMuHUpOBaHUS.

B. Peaknuii pacniajga OMOT€HHBIX aMHHOB.

I'. Peaknmii nexapOOKCHIMPOBAHUS aMUHOKHUCIIOT.

J. Henpsimoro Jie3aMUHUPOBaHUS.

3aoanue 4. Yxaxute pepMeHTHI, KaTAIM3UPYIONINE B OPraHU3ME YeJIOBEKa PEaKIi OKUCIIH-
TEJIHHOTO JIE3aMUHUPOBAHUS aMUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexapOokcuiasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramarneruaporesasa.
B. Monoamunookcunaza (MAO). E. AnanunamuHoTpancdepasa.

3aoanue 5. I[OHOJ'IHI/ITC CXEMYy pCakKlHUu OKUCIUTCIIBHOTO AC3aMUHHUPOBAHUA TIJIyTaMara
HEAOCTAOIIMMH KOMIIOHCHTAMMU

Kodepment ? N

I'myramaTr —— > o.-MMHHOIIIyTapaT ——> O.-KeTorryrapar + ?
®depmeHT ?

A. I'myramaTaekapOokcuiiasa.

b. I'myramarnernaporenasa.

B. AcmapratamunoTrpancdepasa.

ILHAD". O ®AI  E.®MH. K. H20. 3.NHs. MN.CO2. K.NO>.

HpLIGMJleOCmb pemeHuzZ npoeepbnie, conocmasue ux ¢ omeemdamul.

Bonpocs! nu1s1 06cyxneHust:

1. AMUHOKHUCIOTHBIN (DOH] KIIETKH, HCTOUYHUKH TOMOJIHEHHUS U ITyTH UCITIOJIb30BaHUS.

2. TpancamuHMpoOBaHNe, aMUHOTpaHCchepasbl, KopepMeHTHas QyHKIUsS BUTamMuHa Be. Kimn-
HUKO-MarHOCTUYECKOE 3HaYECHUE OIpe/IeNIeHHs] aKTUBHOCTH aMMHOTpaHc(epa3 ChIBOPOTKU KPOBH.

3. Ilytn ne3aMHHUPOBaHMS aMHHOKUCIOT. OKHCIUTENHHOE Je3aMHHHpPOBaHUE ((PEepMEHTHI,
KopepmeHTsl). lIpsiMoe OKHMCIUTENbHOE Je3aMUHUPOBAHHE TIJYyTAMHUHOBOW KHCIOTHI (XHMHU3M),
3HauYeHHe IiIyTamMaT/IeruaporeHasHoi peakuuu. Henpsmoe nesamMuHupoBaHue.

4. ITytu ucnoib30BaHMUs 0€3a30TUCTOTO OCTaTKa AMUHOKHCIIOT. [ TMKOT€HHbIE U KETOT€HHBIE
aMUHOKHCIIOTHI. CriocoObl CHHTE3a HOBBIX aMUHOKHUCIIOT.

5. JlekapOoKkcuIupoBaHHEe aMUHOKHUCIIOT, ()epMEHTHI, KoepMeHT. brorenHnsle aMuHbI (TpUII-
TaMWH, CEPOTOHWH, THCTAMHH, Y-aMHHOMACJSTHAsI KHUCIIOTa), KaTeXoJdaMuHbl (1odamMuH, HOpaape-
HAJIUH, agpeHannH). Peakiun oO6pa3oBanusi, OMOJIOTHUYECKas pOJib, TyTH 00E3BPEIKUBAHMUSL.

6. [lyTi cBsi3pIBaHMS aMMHaKa B KIETKaX (BOCCTaHOBHTEIBHOE aMUHUPOBAHHE O-KETOTIIY-
Tapara, CHHTE3 INIyTaMUHa U aclaparuia, oopaszoBanue kapdbamousndocpara). Tpancnoprasie Gop-
MBI aMMHAKa.

7. O0Opa3oBaHue cojeil aMMOHHMS B TIOYKaX (MCTOYHUK aMMHUAKa, POJib TIyTaMUHA3bl U IIIyTa-
MaTIeTUPOTeHa3bl, 3HaUeHUE aKTHBUPOBAHUS TITyTAMUHA3bI ITOYEK TP allu03e).
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8. Pornb ki1€TOK meueH B 00e3BpeKUBaHNM aMMuaka. OpHUTHHOBBIHN IIMKJI MOUYEBUHOOOPa30-
BaHM (CXema IMKIIa, CyOCTpaThl, (DEPMEHTHI, YHEPTETUUECKOE 00ECIIeYeHHE, CBA3b C JINMOHHOKHC-
JBIM IUKIIOM, peryisinus). Cyap0a MoueBHHBL. [ niepaMMOHUEMUS, TPUYUHBI.

9. OctaTo4HbIil a30T KpOBH (OCHOBHBIE KOMIIOHEHTBHI M MX OTHOCHUTEIBHOE COICpIKaHUE).
[TpunIMN onpeaeneHns U KIMHUKO-TUarHOCTHIECKOE 3HaYCHHUE.

10. O6bmen (enmnananuna U THpo3uHa. Hapyimenus ooMeHa npu GeHUIKETOHYPUH, THPO3H-
HEMHH, AJIKAIITOHYPUH, aTbOUHU3ME.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. buonoeuuecxas xumus / B. K. Kyxta [u np.]. Mockga : bunom, Munck : Acap, 2008. C. 277-287,
293-301.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B mik., 2013. C. 224-240.
3. KoHCIeKT neKiui.
Jlonoanumenvuasn
1. Jlenunoacep, A. OcuoBbl Onoxumuu / A. Jleannmxep. Mocksa : Mup, 1985. C. 571-597.
2. buoxumus uenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 306-316.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTBI

3aoanue 1. Y MyXuuHBbI, B TeUCHUE JJIUTEIBHOTO BPEMEHH, 37I0YIIOTPEOISBIIETO alIKOrOJIeM,
3HAYUTEIBHO MOBBIIICH YPOBEHb aJlaHMHaMUHOTpaHCc(epasbl Kpou. Kakne OMOXMMHUYECKHE peak-
MU KaTanu3upyeT JaHHbIA hepmMeHT?

A. IlepeamunupoBaHue.

b. OkucnurenbHOE 1€3aMUHUPOBAHUE.

B. CunTtes rimyramara.

I'. JlekapOokcumupoBaHue.

. TpancMeTniinpoBaHue.

3aoanue 2. Y 601bHOTO ¢ MHPEKIIMOHHBIM IeNaTUTOM YCTAaHOBIIEHO PE3KOE YBEIMYEHHUE aK-
TUBHOCTH TJIyTaMaTAETUIPOTeHa3bl B KPOBU. Y KQKUTE BUTAMHH, KOTOPBIH sABJISETCS KOYEepMEHTOM
JAHHOT'O DH3UMA:

A. Huxkotnaamu,

b. TuamuH.

B. ®onmepas xuciora.

I'. IIupuokcus.

J1. AckopOrHOBas KHUCIOTA.

3aoanue 3. Y G0NBHOTO IMOCJE MEPEHECEHHOro MH(papKTa MHUOKapJa B TeUEHHE 2-X CYTOK
3HAYUTENIPHO MOBBIIIANIACh aKTMBHOCTh aclapTaraMuHOTpaHc(epasbl B KPOBH. YKaxure kodep-
MEHT JJaHHOTO (pepMeHTa:

A.HAI". I'. ITupugokcanshocdar.
b. A/ . Tuamunniupodocdar.
B. HAZI®".

3aoanue 4. Ilocne npucryna cyaopor neauarpoM ObIT OCMOTPEH TPYAHOH peOeHOK, IMOoiTy-
YAOIUil UCKYCCTBEHHYIO NUINy. Y peOeHKa OOHapyXeH Takke aepmaTtut. [Ipm mabopatopHOM
o0cClleZIOBaHNM YCTAaHOBJIEHO CHIKEHHME aJaHWH- M aclapTaTaMHHOTpaHC(epa3HOW aKTHMBHOCTU
B KpoBH. HemocraTkoM Kakoro kogepMeHTa 00yCIOBICHO CHIKEHHE CKOPOCTH TPaHCAMUHHUPOBA-
HUSI AMUHOKHUCHOT?

A.HAI". I'. ITupunokcanspocdara.
b. HAJ1D". J1. Tuamuunupodocdara.
B. DAL
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3aoanue 5. Yxaxure pepMEHTHI, KATAIU3UPYIOLIHE CIEAYIONINE PEaKIIUN:
A. O6pazoBanue aMu/a TIIyTAaMUHOBOM KHUCIIOTHI.

b. BoccTaHOBUTENBHOE aMUHUPOBAHUE (L-KETOIIIYTapara.

B. I'upponus amuaa riiyTaMUHOBOM KHCJIOTHI.

I'. O6pa3oBanue aMua acnapariHOBOW KUCIIOTHI.

J1. O6pazoBanue kapbamousndocdara.

3aoanue 6. [lonbGepuTe COOTBETCTBYIONIUE MAPHI:

1. ®epment opuutuHkapdbamounTpancepasa A. Y4acTByeT B CHHTE3€ aprUHUHOSHTAPHOM

(OKT). KHUCJIOTBIL.
2. depMeHT apruHasa. b. YyacTByeT B CHHTE3€ IUTPYIUIMHA.
3. @epMeHT aprHHUHOCYKIIMHATCUHTETA3a. B. YuacTtByer B pacnane apruHUHOSHTapHOU
4. @epMeHT aprMHUHOCYKIIMHATIINA3A. KHCJIOTBI.
I'. YuacTByeT B peakuuu ruiponusa
apruHuHA.

HpCIGZ/lJleOCmb peweHm? npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. llentpanbHasi pojb TIIyTAMHUHOBON KUCIIOTHI B MMPOMEXYTOYHOM OOMEHE aMUHO-
KHUCJIOT ONPEIEISAETCS TEM, UTO TJIyTAMUHOBAsI KUCIIOTA!

A. YuacTByeT B TpaHCAaMMHHUPOBAHUU KaK yHUBepcasibHbII 10HOp NH2-rpynmsr.

b. JIerko o6pa3yeTcs U3 0-KETOTIyTapOBOM KHCIOTHI — YHHUBEPCAIBHOTO aKIENTOpa aMUHO-
TPYIIL.

B. Jlesamunupyercs HA /I -3aBucumoit rIyTaMaTAeruiporeHa3oun.

I'. SIBnsieTcsa 3aMeHMMON aMHUHOKHCIIOTOM.

3aoanue 2. llpu nexapOOKCUIMPOBAHUM KaKHX aMHHOKHCIOT WJIM UX MPOU3BOJIHBIX 00pasy-
FOTCSI CJIETYIOITUE OMOTEHHBIE aMUHBI?

A. Tpunramus. I'. TAMK.

b. CeporonuH. 1. Jobamun.

B. I'ucramus.

3aoanue 3. B xNMHUKY OCTYNMJI OOJIBHON C MOBTOPHOW PBOTOM, CYJJOPOKHBIMU NpUIIAIKa-
MU, [IOTEpEN CO3HAHUS, BBI3BAHHBIMU OTpaBJIEHUEM aMMHaKoM. [lodeMy npu BBICOKON KOHIIEHTpa-
nuu NHs B KpoBU HacTynaeT nmoteps CO3HaHUsS U cMepTh? BriOepute npuuuny:

A. CHMXeHMe KOHLEHTPALUU TIIFOKO3bI B KPOBH.

b. IloBblIeHNE COEpKaHUS MOYEBUHBI B KPOBH.

B. IloBbimenue copepxanus anetuin-KoA B nedeHu.

I'. Camxenue koHuentpannu AT B Ki1eTkax Mo3ra.

J1. IloBbIlIEHUE COAEPAKAHUS TIIOKO3bI B KPOBH.

3aoanue 4. Ilonbepure K KaXI0i MPOHYMEPOBAHHON peakIny oOMeHa (eHMITalaHuHA U TH-
pO3WHA COOTBETCTBYIOIINI ()EPMEHT:

1. ®en —— Tup. A. lekapOokcunaza quoKkcu(eHIITaIaHuHA.

2. JO®A —— modamuH. b. Oxcupaza roMOreHTU3MHOBOM KUCIIOTHI.

3. l'omorenTu3nHOBas KUCIOTA —> B. ®enunnananuHruapoKcHIasa.
dbymapunanerar. I'. ®enunananuHTpaHCcaMUHA3A.

4. ®en —> peHuanupyBar.

3aoanue 5. Cxonbko moneit ATD Tpebyercs anst cunte3a 1| mons moueBuHBI? Hamummre
peakuu (cxema), uaymue ¢ 3arpatod AT®D, ykaxute GepMEHTHI.
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3aoanue 6. bonbHas cTpasaeT HACIEICTBEHHBIM 3a00JIeBaHEeM — ajikanToHypHei. XKamyet-
Csl Ha CHJIbHBIE OOJIM B CyCTaBax, IO X0y MO3BOHOYHUKA. [IposBieHne apTpura B TaHHOM ClTydae
MOJKET OBITh BBI3BAHO HAKOIUIEHUEM OIIpe/ieieHHOro Metabonuta. HazoBure 3ToT MeTabonuT:

A. ©enunnnagaHuH. I'. T'omoreHTH3NHOBAs KHUCJIOTA.
b. Aueroanerar. J1. @eHumupoOBUHOTpaIHAs KUCIIOTA.
B. Tupo3sus.

3aoanue 7. Ouenute (QYHKIMOHAIBLHOE COCTOSHUE MEYCHH M TMouek y OombHBIX C. m A.
C Y4eTOM OMOXMMHUYECKUX MOKa3aTesiel KPOBH U MOYH:

5.1. ¥V 6omnbHoTO C. conepkanre MO4eBHHBI B KpoBH 1,8 Mmoinb/n. C Mo4oii BeBoguTCs 12 T
MoOueBUHBI B cyTKHU. [loTpebnenue Oenka ¢ nuieil — 10cTaTovHoe.

5.2. bBonwHoit A. moTpebnsier B cytku 105 T momHonenHoro 6enka. CojepkaHre MOYECBUHBI B
KpoBH 14 MMOJIB/JI, C MOYOM BBIBOJUTCS 8,5 T MOUECBHHBI B CYTKH.

OTBeTHI K pelieHUI0 3a1aHui

/Jlna camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:
1—B.3—A,B, J1.4—A,Bb, /I

r XK
5. 'myramar —> O(.-I/IMI/IHOFJ'IYTapaTl% o-KeToriyrapart + 3.
B

Jlna camocmosamenvhou padomut.
1—A,B.2—A3—-T.4—T.
5. A. I'myramMmuHCHHTETa3a.
B. [nyramar JII' (HAJI®H - HY).
B. I'myramunasa.
I'. AcnaparuHcuHTeTa3a.
. Kapbamoundocdarcunrerasa |
6. 1—5b,2—T,3—A,4—B).

JIABOPATOPHASI PABOTA (60 MuHYT)

PaGora 1. Onpenenenue copep:kaHusi MOYeBHHBI B MOYe.

C Mouoii 310poBoT0 YenmoBeka Beiensiercs 3a cyTku 20—35 r wim 333-583 MMoIs MOUEBUHBI.

Ilpunyun memooa. MeToa OCHOBaH Ha COCOOHOCTH MOYEBHHBI, COJIEpKallel aMUHOTIPYTI-
Ibl, 00pa30BBIBATh C 71-IUMETUIAMUHOOEH3AJIbIETHIOM B KUCIION cpejie KOMIUIEKCHOE COeTUHEHHE,
OKpAIIEHHOE B JKENThIH 11BeT. IHTEHCUBHOCTh OKpPAcCKU MPSIMO MPONOPLUOHATIbHA KOHIEHTpAIUU
MOYEBHHBI B HCCIEAYeMOM Mode U onpezensercss (OTOMETPUUYECKH.

Xo00 pabomul

Ba:kHo: NuNeTKH U NMPOOMPKHU A0KHBI ObITH 00513aTeJILHO CYyXHMH.

B tpu npoOupku mHanusaioT mo 0,2 Mi1 COOTBETCTBEHHO MOYH (OTBITHAS Mpoba), CTaHAapTHO-
ro pacTBopa MOYeBHHBI (25 MI/Mi1) U BO/BI (KOHTPOJIb HA PEAKTHBBI), TOOABISIOT B KaXKIYIO IO
1,2 ma 2 % pacTBOpa napaauMETHIAMHHOOEH3aJIbAETHIa U TIIATENIbHO MepeMennBaioT. Yepes
15 MHH OTIBITHYIO U CTaHIAPTHYIO MPOOBI (POTOMETPUPYIOT B CYXHX KIOBETaX 3 MM C CHHHM CBETO-
¢unpTpoM (utnHa BoaHbl 400 HM) TPOTUB KOHTPOJIBHOM TPOOHI.

Pacuem. ConepxaHre MOUYEBHHBI B OMBITHON MPOOE PAaCCUUTHIBAIOT MO CTAHJAPTHOMY pac-
TBOPY MOUYEBHHBI IO (hopMyIIe:

COI'[ = CCT : Eon / ECT,

rne Con — KOHIEHTpalus MOYeBHHBI B Moye B mpode mMr/mi; Cer — KOHILIEHTpPAIUsl MOYEBUHBI
B CTaHJIApPTHOU mpode, 25 Mr/min; Eon — ONTHYECKAs TUIOTHOCTh MPOOBI; Ecr — ONTHYECKAs TUIOT-
HOCTb CTaHJAPTHOT'O PaCTBOPA MOYEBUHBHI.

[TonyyeHHyro BennuuHy yMHOKalOT Ha auype3 (1200-1500 mi1) u mosydaroT CyTOYHOE CO-
nep>kanue MoueBrHBI B Moue. Koadduuuent nepecuera B enunuinsl CU (mmons/cyt) — 0,0167.
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Pesyabrart: Eon =
Ecr =

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. [IoHMKEHHOE COIep)KaHUE MOYCBHHEI B MOYE OTME-
yaeTcs Mpu HepuTe, aluI03e, NapeHXUMATO3HOM KEATyXe, IUPPO3€e MEUCHH, YPEMHUH, TOBBIIICH-
HOE€ — TIPU TOJIOJAHUH, 3JI0KAYECTBEHHOW aHEMHH, JIMXOPAJKEe, MHTCHCHBHOM pacrajie OelKOoB
B OpraHu3Me, Moce MprueMa CaIHIIIaTOB, MPU OTpaBlIeHUU (HOCPOpPOoM, BEICOKOOESIKOBOH JAHETE.

BriBoxa:

PaGora 2. KosiuuecTBeHHOE onpe/iejieHHe 0CTATOYHOI0 a30Ta.

A3zoTcozepikaliye HeOEeIKOBbIE BELIECTBA COCTABIIAIOT (PPAKLUIO OCTATOYHOIO a30Ta KPOBU
(MpOMEKYTOUYHBIE WM KOHEYHBIE ITPOIYKThl 0OMEHA MPOCTHIX U CIOMKHBIX OEIKOB). DTO MOYEBHHA,
MoOuYeBas KUCIIOTa, KPeaTuH, KpeaTUHUH, aMMUaK, HHAWKAH, OUIMpyOUH, MOJUIEHTH b, aMUHOKHC-
JOTHI ¥ AP. A30T 3THUX BEIIECTB HA3BIBAIOT OCTATOYHBIM, IIOCKOJIbKY OH OCTaeTcs B (pmiIbTpare Imo-
clie OCaXXKJICHHs OEJIKOB IJIa3Mbl KPOBH.

OCHOBHOW YacThIO OCTATOYHOTO a30Ta KPOBU SBIISIETCs a30T MoueBuHBI — 50 %, 3atem
ClleAyeT a30T aMHUHOKHCIOT — 25 % u a30T Apyrux aszoTcojepkalluX KOMIOHEHTOB. B Hopme
ocTaTouHblil a3or kpoBu cocraBisieT 14,3-25,0 mmons/n (2040 mMr%); y HOBOPOXKIEHHBIX —
42,84-71,40 mmonn/n (60-100 mMr%); wa 10-12-if aeHb CHUXKACTCS 10 YPOBHSI, ONPEACISCMOTrO
Y B3POCIIBIX.

Ilpunyun memooda. OcTaTouHbIN a30T KPOBU OINPEIEISAIOT B 0€30€IK0BOM (HIbTpaTe Mocie
OCaXXIECHUSI OCIKOB KPOBH PA3IMYHBIMHU OCAIUTEISIMU (TPUXJIOPYKCYCHOM KHCIOTON WIIM BOJBb(pa-
MaToM) ¢ MOcHenyrooume MuHepanu3anueld 0e30eaKoBoro (GpuibTpaTa KOHIEHTPUPOBAHHON CEpHON
KHUCIOTON. A30T Bcex McciaeyeMbIX (PpaKIivii B BUJIE aMMHaKa CBSI3bIBAETCSI C CEPHOM KUCIIOTOM, 00-
paszys cyib(ar aMMOHMS, KOTOpPBIM B3auMoJeicTByeT ¢ peakTiBoM Heccriepa (iienouHoi pactBop
komimiekcHor comu prytd Ko(Hgls)) ¢ oOpasoBanneM COeIMHEHHUS KEATO-OpaHKeBOro IBeTa. VH-
TEHCUBHOCTh OKpAIIMBaHMs MPOMOPIMOHATIbHA KOHIIEHTPAI[M1 aMMHaKa, a, CJIeI0BaTeJIbHO, U a30Ta.

X00 pabompi. I'oTOBST TpH 00BIYHBIE TPpOOUPKHU. B 1-10 HanmuBaroT 1 M1 roTOBOr0 MUHEpaIH-
3ata U 9 MJ BoJIbI (OMBITHAS Mpoba), BO 2-10 BHOCAT 1 MJT CTaHIapTHOTO pacTBOpa cyibhaTa aMMo-
HUs 1 9 M1 BoJbI (cTaHmapTHas mpoba), a B 3-1o HanmBatoT 10 mut Bogs! (KOHTPOJIB). 3aTeM BO BCe
npobupku BHocAT no 0,5 mn peaktuBa Hecciepa. PoToMeTpHpylOT ONBITHYIO (MHHEpaau3aT)
U CTaHAAPTHYIO MPOOBI POTUB KOHTPOJIS MpH cuHeM cBeTodmibTpe (mmHa Boiabl 400 HM) B KiO-
BETE 5 MM.

Pacuem. Coneprxanre OCTaTOYHOTO a30Ta B OMBITHON MTP00O€ PaCCUUTHIBAIOT TIO (pOopMYyIIE:

Con = (CCT : Eon /ECT) * 7114,
rne Con — KOHIIGHTPAIMSl OCTATOYHOTO a30Ta B KPOBU, MMOJB/M; Cer — KOHIIGHTPAIUsl a30Ta
B cranpaptHoii npoode (0,1 mr B 1 mit); Eon — ONTHYECKAs IIIOTHOCTH OIMBITHOM MPOOBI (MHHEPAIIH-
3ar); Ecr — ONTHYECKasl IIIOTHOCTh cTaHaapTa (cyiabdar ammonus). 71,4 — xoapdunueHT nepe-
cuera B eauauibl CU (MMoOIb/1).

Pesyabrar: Ecr =

Eon =
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Pacuer:

Knunuxko-ouaznocmuueckoe 3nauenue. OnpeesieHne OCTaTOYHOTO a30Ta U ero (pakxiuii
WCIIOJNIb3YETCS Il TUarHOCTUKH HAPYIICHUS BBIACIUTEIHHON (DYHKIIMU MOYEK U MOYEBUHOOOPa30-
BaTeIbHOW (QyHKIMU TeueHU. [IoBbIlIEeHNE OCTaTOUYHOTO a30Ta B KPOBU HA3bIBACTCS a30memMueil.
A30TemMusi MOXKET ObITh JIBYX BUJIOB: abcotomuou (HAKOIIEHHE B KPOBU KOMIIOHEHTOB OCTaTOYHO-
ro a30Ta) U omHocumenbHoul (AeTuapaTanus OpraHu3Ma Inpu pBOTE WK IIOHOCE).

[TpuanHBI a0COMIOTHON a30TEMUU MOTYT OBITh JIBE: PETCHIIMOHHAS (IIOYeYHas) U MPOAYKIIH-
OHHas (BHeTNoueyHasi). PemeHyuonHas a30TeMHUsI BBI3BIBACTCS 3aJI€P>KKON a30TUCTHIX IIJIAKOB MpU
UX HOPMaJIbHOM 00pa30BaHMU M HAOIIOMAETCs MPU HAPYIICHUHU BBLACIUTEIBHON CIOCOOHOCTH T10-
YeK, HalmpuMep MPU OCTPBIX M XPOHUYECKHX He(ppHUTaxX 3a CYET IMOBBIIICHUS YPOBHS MOYEBUHBI
B KpoBu. [Ipu xponnueckux HedpuTax cToiKas a30TeMUs YKa3bIBa€T HA PA3BUBAIOLIYIOCS HEIOCTa-
TOYHOCTH MOUeK. /IpodyKkyuorHas a30TeMus Habt01aeTCs NP YCUIICHHOM pacnaje OeJIKoB U Impe-
o0JNlalaHy aMUHOKHCIIOT, HalpuMep, NpU 3JI0KAYeCTBEHHBIX HOBOOOpasoBaHusX. [loBeimieHue
OCTaTOYHOTO a30Ta OTMEYAETCS MPU KaXEKCUU HEPAKOBOTO MPOUCXOXKICHHUS, BRI3BAHHON TyOepKy-
Je30M, IMa0ETOM U IIUPPO30M TIEUCHH, IIPH CEPIICIHON HEJOCTATOYHOCTH, HHPEKIIMOHHBIX 3a001e-
BaHUAX (CkapnaTuHe, qudTepun). Y HEIOHOIIECHHBIX JETEeH a30TeMHUs MOXKET ObITh CBs3aHA C IO-
YEYHOM HEJOCTaTOUYHOCTHIO M YCHJIEHHBIM pacraioM TKaHEBBIX OEJIKOB.

[TonmxeHnue copepKaHHusi OCTaTOUYHOTO a30Ta HAOIIONAETCS MPH HEAOCTATOYHOM MHTAHUU
¥ MHOTIa IPH OEPEMEHHOCTH.

BriBOa:

IHoanuces npenogaBares:



OBMEH HYKJIEOIIPOTEMHOB.
METO/AbI MOJIEKYJIAAPHOU BUOJIOI'TU

3AHSATHE 19
XUMMSA U OBMEH HYKJIEOITPOTEMHOB. ONPEJEJTEHUE COAEPKAHUS
MOYEBOMU KNCJIOTBI 1 OBIIEI'O A3OTA B MOYE

AKTYaJILHOCTH TeMbI. Y B3pOCIIOr0 3/I0pOBOT0 YeJOBeKa HaOII01aeTcs a30TUCTOE PaBHOBE-
cue. [loctymaromuii ¢ numieil a30T B OpraHu3Me He 33eP>KUBACTCS M BBIIEIACTCS, TJIaBHBIM 00pa-
30M, [IOYKaMH B COCTaB€ MHOTHX MPOJIYKTOB (MOYEBUHBI, AMUHOKHUCIIOT, MOYE€BON KUCIIOTHI U JP.).
Jlnst u3y4eHusi COCTOSIHHSI a30TUCTOr0 OOMEHA B OpPraHU3ME IOJIb3YIOTCS ONpEIeIeHnEM OOIIero
a3oTa MouM. B nuarHoctuke psna 3a0ojeBaHUIl MPUMEHSIOT METOJbl OMPENEICHUs COAEP KaHUS
B MOYE OTJIEJIbHBIX a30TCO/ACPKAIINX COeAMHEeHUI. Hampumep, npu BpoKIeHHBIX HAPYIICHUSX 00-
MEHa aMUHOKHUCIIOT UCCIIEAYIOT COAEepkKaHUE OTJCIbHBIX AMUHOKUCIIOT UM IPOAYKTOB UX MeTabo-
nu3ma. KoiuectBo MO4EBOM KMCIOTHI B MOYE€ M KPOBHM 3aBHCHUT OT ITOCTYILICHUS HYKIICOIIPOTEH-
HOB C NUIIEH U OT MHTEHCUBHOCTHU UX KIETOYHOrOo MeTabonu3Mma. DTOT MMOKa3aTellb — Ba)KHBIM
KpUTEpUN B TUArHOCTUKE U KOHTPOJIE JICUEHUS [1OJIarPhl.

3HaHME MEXaHU3MOB pacIa/ia U CUHTE3a IIYPUHOBBIX U MUPUMHIUHOBBIX HYKJIEOTHUIOB, PETy-
JSIAA 3TUX MPOIECCOB IO3BOJIMIIO pa3paboTaTh M TPUMEHHUTH JIEKaPCTBEHHBIC IIpPETaparsl,
BIIUSIIOIIUE HA TPOIECCHI JEJICHUs KJIETOK (HampuMep, aHTU(OIAaThl B XUMHOTEPAIUU OMyX0Jiei), ’
CIOCOOCTBYET OHUMAHHUIO MEXAaHH3MOB JICHCTBHS MPENapaToB, UCIOIb3YEMBIX B KOPPEKIUHU T'H-
MOSHEPreTHYECKUX COCTOsHMIA opranu3Ma ( UM® (pubokcuH), opoTaT Kaus u Jp).

Heapb 3aHATHSA: TOTYYUTh IPEJCTABICHUE O KaTa00IU3ME HYKJIEONPOTEMHOB B TKAHAX U XKe-
JTyJOYHO-KUIIIEYHOM TpaKTe, MEXaHU3Max OMOCUHTE3a U paclaja HyKJICOTUOB U PETYISIUU ITUX
IIPOLIECCOB; MMO3HAKOMUTBCS C IPUMEPAMU HCIIOJIB30BAHMS dTUX 3HAHUM B JUArHOCTUKE U JICYCHUU
OoJsie3HEel; A 3aKpeTyIeHNs] TEOPETUYECKOTO MaTepraia MpoBECTH J1abopaTopHyto paboTy Mo Ko-
JIMYECTBEHHOMY OIpPEEIEHNI0 MOUYEBOM KUCIOTHI M OOLIET0 a30Ta B MOYeE.

TpeOGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /{11 MOJHOrO YCBOEHHUS T€MbI HEOOXOJIUMO
MTOBTOPUTH M3!

*  obwel xumuu.

— TUTPOMETPUYECKHE METO/bI aHATIU3A;

*  Ouonozcuu:

— CTPOEHHE F€HETUYECKOT 0 amapara KIeTKH;

= OUOOp2AHUYECKOU XUMULL'

— (OpMYIBI U CBOMCTBA FETEPOIMKINUECKUX COSTUHEHHUH (TypUHBI, TUPUMUIUHBI);

— XHUMHUYECKHUE CBONCTBA U (OPMYJIbI THIIOKCAHTHHA, KCAHTUHA, MOYEBOW KHUCIIOTHI;

— CBOWCTBA COJIel MOYEBOU KUCIOTHI (YpaToB);

— (OopMyJIBI A30TUCTHIX OCHOBAHUM, HYKJIE03UI0B, HYKJIEOTHIOB.

3ATAHUS 111 CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. IlonGepute COOTBETCTBYIOINE APl BOIIPOC — OTBET:

1. AneHosum. A. [lupuMUIMHOBBIN HYKJICO3U.

2. ['yanuH. b. A3zotrcToe ocHOBaHWE IMMyPUHOBOIO psijia.

3. [luTo3uH. B. ITupuMHIHOBBINA HYKJIEOTHI.

4. Ypununatpudocpar. I'. A3oTHCTOE OCHOBaHME NUPUMHUIANHOBOTO PAA.
5. TumuauH. J1. IlypHOBBIN HYKJIEO3U.

6. I'yanosunaudocdar. E. ITypnHOBBII HYKJIEOTH]I.
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3aoanue 2. HazoBuTe HYKICOTH/IBI, CTPYKTYPa KOTOPBIX CXEMAaTHUECKU H300paKeHA HIDKE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) uuTo3uH — pudo3a — pocdar;

3) ryanun — ae3okcupubosa — pocdar — pocdar — dpocdar;

4) ypauun — pu6o3a — pochar — pocdar.

3aoanue 3. [lonbGepute COOTBETCTBYIOIIHE MAPHI BOIIPOC — OTBET:

1. [TepBuunas ctpykrypa JJHK. A. Mojenb «IBOHHASI CIUPAIIbY.

2. Bropuunas crpykrypa JJHK. B. 3,5-®ochonnsduprsie crs3u.

3. 115t mepBUYHON CTPYKTYPBI B. IlocnenoBaTeabHOCTh HYKJICOTUIOB
PHK xapaxTepHsl CBS3H. B [TOJIMHYKJICOTUIHOM LIEIN.

4. JInst BTOPUYHON CTPYKTYPBI I'. BogopoaHbie CBSI3U MEXKAY a30TUCTBIMU
JAHK xapaktepHBbI CBs3H. OCHOBaHUSIMH.

. Cunsl ruapooOHOTO B3aMMOICHCTBUS MEKTY
BBIIIIE- U HIDKEJISKAILMMHU a30TUCTHIMU
OCHOBAHHSIMHU.

HpCIGZ/lJleOCmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemdamil.

Bonpocs! 1151 06cyx1eHus:

1. MOHOHYKJICOTH IBI, CTPOCHHE, HOMEHKJIATYpa, OMOIOruYecKast poJib.

2. [lepBu4Hasi, BTOpUYHAS W TPETHYHAS CTPYKTYPHl HYKJICHHOBBIX KHCIOT (OCOOCHHOCTH
CTPYKTYPBbI, Pa3HOBUHOCTH, THITBI CTAOUIH3UPYIOIINX CBS3EH).

3. O0MeH HyKiIeonpoTenHoB. llepeBapuBaHNe HYKJICONPOTEHHOB B IKEITYAOYHO-KUIIICYHOM
tpakTe ( 3Tamsl, pepMeHTs). Paciaa HyKIeHHOBBIX KHCIOT B TKAHSX, POJIb JIN30COMHBIX (DEPMEHTOB.

4. Pacriaj MypHHOBBIX HYKJICOTHIOB (XMMH3M, MOYEBasl KHCIOTa KaK KOHCYHBIA TPOJYKT
kartabonusma). [IpencraBieHne o HapylIeHUSX MyPUHOBOTO OOMEHa (TUMEPYPUKEMUS U MOAarpa,
MMOYEeYHO-KaMeHHas 00JIE3Hb).

5. BrocuHTE3 MypUHOBBIX HYKICOTHIOB d€ NOVO. MICTOYHHKH a30Ta U yriiepojaa MypUHOBOTO
KOJIbIIa, y9acTre (pOMeBOl KUCIOTHI, OCHOBHBIE TIPOMEKYTOUHBIC MPOIYKTHI, KITFOUeBOH (hepMeHT,
perynsanus cunresa. [Ipencrasienne o CHHTE3€ HYKJICOTHOB U3 CBOOOIHBIX a30TUCTBHIX OCHOBaHUIMA
Y HYKJICO3HUIOB.

6. Pacnag mupuMUAMHOBBIX HYKJICOTH/IOB.

7. bBuocuHTe3 MUPUMHUIMHOBBIX HYKIICOTHA0B. CyOCcTpaThl, cxema mpoiiecca, KiitoueBou dep-
MEHT, PeryJsllvs CHHTE3a, POjib BUTAaMUHOB. IIpencTaBieHune O HApyIIEHUSX MUPHUMHIUHOBOTO
oOMeHa (opoTaluypus).

8. Cunre3 nezokcupubonykieoszunpocdaro, Hykiaeo3uaaudochaToB U HYKICOZUATPHUPOC-
(baros.

9. O6muit a30T MOYH (KOTHMYECTBO, KOMIIOHEHTHI M UX TIPOUCXOXKICHUE).

JIMTEPATYPA JUIA ITIOATOTOBKH

1. buonozuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 307-338.
2. Buonozuueckasn xumus / A. J. Taranosud [u np.]. MuHck : B mk., 2013. C. 241-262.
3. KoHncrniekr jexuuii.

3AJAHUSA JJI5SI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. Bribepute Moy0KeHUs, MPABUIBHO XapaKTEpU3YIOLIHE CBOMCTBA KCAHTUHOKCH-
Jas3bl:

A. Ee kodepmMeHTOM siBIsieTCs MPON3BOAHOE BuTamuHa PP.

b. OnHuM M3 IPOJYKTOB peakIyu SABISETCS NEPEKUCh BOJOPOIA.

B. ®epmeHT Katanu3upyeT JBE MOCIE0BATEIbHbIE HEOOpAaTUMBIE peaKkIMi 00pa30BaHMs MO-
YEBOM KUCIIOTBHI.
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I'. CyberpaTr depMeHTa — THIOKCAHTHH — UMEET MEHBIITYI0 PaCTBOPUMOCTH, Y€M MOYEBast
KHUCIIOTA.
J1. @epmeHT o0magaet abCcoMOTHON CIeM(PUIHOCTHIO K CyOCTpaTy.

3aoanue 2. Ilpu obcnenoBaHuu OOJBLHOTO PEBMATH3MOM TIOCIIE MHTEHCUBHOW TEpamuu Kop-
TUKOCTEPOUJAMH YCTAaHOBIIEHA THUIIEpYypUKeMHsl. B pe3ynbTaTe akTHBAlUUA KAaKOTO METabOIHMIeCcKo-
ro mpoliecca pa3BUBAIOTCS TAHHBIC HAPYILICHUS ?

A. HTeHCcHUBHOTO pacriajia OesIKoB.

b. AxTUBanuy IMIOKOHEOIeHE3a.

B. lHTeHCHBHOTO pacnazna MypuHOBBIX HYKJIEOTHIOB.

I'. MoOwiu3anuu JunuaoB.

J1. InTeHcuBHOrO pacnaja NUPUMHIMHOBBIX HYKJIEOTHIOB.

3aoanue 3. HOHOJ’IHI/ITG HEAOCTAOIMMHU KOMIIOHCHTAMHU pPCAKIIUK CUHTE3a ITYPUHOBBIX pI/I60-
HYKJICOTUOOB:

1. ®PIID + ? — 5-dochoprubdo3uaamMuH. A. T'nH.

2. UMD + T'TD + Actt —> ? b. AM®.

3. Pu6o3zo-5-pocpar + AT® — ? + AMOD. B. I'nmy.

4. UMD + ATD + ? - M. ['. OPIID.
J. ATO.

3aoanue 4. JlonosHUTE HEOCTAIOIMMY KOMIOHEHTAMHU PEAKIMM CUHTE3a TUPUMUIUHOBBIX
HYKJICOTH/IOB!
1. Kap6amonngocdar + ? — kapbamonnacnaprat. A. OPIID.

2. Oportat + ? - OMO® + H4P207. b. Acm.

3.0M® — CO2 +? B. AT®.
4. YMD +? > VD +? . AID.
5.VId +? > YTD +? . YMO.

HpLIGMJleOCmb pemeHuzZ npoeepbvmnme, conocmasue ux ¢ omeemamul.

ITPOBEPLTE BAIIIY 3HAHMSI (CAMOKOHTPO.Ib YCBOEHMSI TEMBbI)

3aoanue 1. lpu Tepanuu HEKOTOPHIX (OPM paka IPUMEHSIOTCS HHTHOUTOPBI AUTUAPOPOIIa-
TpenykTasbl. TOpMOXKEHHE KaKuX peakluil ONpeAeseT IUTOCTaTHUECKOE IeHCTBUE IIpenapara?

A. CuHTe3 NUPUMHIMHOBBIX HYKJIEOTH]IOB.

b. CuHTe3 myprHOBOIO s1pa HYKJIEOTHIOB.

B Cunte3 1e30KCHIIUTUNIIOBBIX HYKJIEOTHIOB.

I'. CuHTE3 IUTUAWIIOBBIX HYKJICOTHIOB.

. Cuntes nYMO.

3aoanue 2. Y pebenka ¢ cunapomoM Jlema—HuxaHa — KOpPKOBBIN Mapanny U TUMIEPYPHKE-
Musi. KomudecTBO IKCKpETHPYEeMbIX MYypHHOB yBenudeHo. JlegekT kakoro ¢epmMeHTa BBI3BIBACT
JAHHYIO TTATOJIOTHIO?

A. KcauTruHOKCHIa3EL.

b. Aneno3unaesaMuHasbl.

B. I'nnokcantuH-ryanuH-¢ochopudo3miTpanchepasbl.

I'. Kapbamoundocdarcunrerassl.

J. TuMuInIIaTCUHTABHI.

3aoanue 3. Xennmue ¢ muMdosieiiko30M Ha3HAYEH MPOTHUBOOMYXOJIEBBIM MpenapaT — HH-
rUOUTOp THOPEAOKCUHPEAYKTa3bl. Ha ueM ocHOBaHO LIUTOCTaTHYECKOE JeiicTBIE npenapara’?

A. Nuarubupyercs cunre3 UMO®.

b. Uarubupyercs cuHTE3 OPOTOBOM KUCIIOTHI.
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B. Uuarubupyercs cunte3 LIM®.
I'. Uarubupyercs cunre3 al J1d.
. Uarnbupyercs cuntes YMO.

OTBeTHI K pelIeHu 0 3aJaHuii

Jlnsa camonpoeepku ucxo0Hoz2o ypoeHs 3HAHUIL.

11-4,2-65,3-T,4-B,5—A,6-E).

2 (1 — nesokcuanenosuraupocdar; 2 — muruauaMoHodocdar; 3 — Ae30KCUTyaHO3HHTPH-
docdart; 4 — ypunuaaudocdar).

3(1-B,2-A,3-5,4-T,]]).

Jlna camocmoamenvhou pabomot.

1—5,B.2—B.3(1-A;2-5;3-T1;4-A).4(1-b;2-A;3-1;4-B,I';5-B,I).

JIABOPATOPHAS PABOTA (60 MuUHYT)

Padora 1. OnpenesieHue coaep:kaHust 001ero a30Ta MOYM KOJOPHUMETPHYECKHM METO/IOM.

HccnenoBanue o0miero a3ora MO4d MOXKET OBbITh MCIOJIB30BAHO JUIsl MCCIEAO0BAHUS COCTOS-
HUs azotucroro Oananca. KomuuecTBo 001iero a3ora, BbIIEISIEMOro 3a CYyTKH ¢ MOYOH, y B3pOCIIO-
ro uesoBeka coctaBisieT 6-17 r (428-1214 MmMoib/cyT).

IlIpunyun memooda. llocne cxuranus (MUHEpANIM3allMU) OPraHUYECKUX BEIIECTB MOYHU
C KOHLIEHTPUPOBAHHOW CEPHOI KHUCIIOTON a30T BCEX MCCIEAYEMbIX (Ppakuuil B BUJE aMMHUAKa CBS-
3bIBAETCS C CEPHON KHUCIOTOM, 00pasys cyibdar ammonus. Kojropumerpuueckoe onpezeneHue oo-
IIer0 a30Ta OCHOBAHO Ha TOM, YTO cysib(ar aMMoHUs o0Opa3yer ¢ peakTuBoM Heccnepa coenune-
HUE JKeJITO-OPaH)KEBOr'0 11BETa, MHTEHCUBHOCTb KOTOPOI'O MPSMO MPONOPILMOHAIbHA KOHIEHTPALUU
aMMHaKa, a CJIe10BaTeNIbHO, U a30Ta B MOYE.

X00 pabomui. I'0TOBAT TpU OOBIYHBIE CyXHE NPOOUPKHU. B 1BE M3 HUX OTMEPUBAIOT COOTBET-
crBerHo 0,5 M1 muHepanu3ara (ombiT) U 0,5 M CTaHAAPTHOTO pacTBOpa cyibdara aMMOHHS (CTaH-
napt, comepxkammii 0,2 mr azora B 1 mur). [IpubaBisitoT B Kakayr MpoOUPKY MO 6,5 M BOJIBI
U TIIATENbHO NepeMelnBatoT. B TpeThio mpobupky oTMepuBaroT / MJI BOABI (KOHTPOJIb) U BO BCE
npobupku nobasistor mo 0,5 mn peaktuBa Hecciiepa. CoaepxuMoe NMpoOUPOK TIIATENBHO Iepe-
MenBatoT. Heo6xo0umo cmpozo coénrooams nopaooK npuiueanus peazenmos u mujameabHo
nepemewiugams Hcuokocmsp. POTOMETPUPYIOT ONBITHYIO U CTAHIAPTHYIO IPOOBI IPOTUB KOHTPOJIS
npu cuHeM cBeTouibTpe (AyinHa BosiHbl 400 HM) B KIOBETE O MM.

Pacuem. Copnepxanue a3oTa B ONBITHOM NMpoOe pacCUUTHIBAIOT MO CTaHJAPTHOMY PacTBOPY
cynb(dara ammonus o popmye:

Con = Cer * Eon | Eer,

rie Con — KOHIEHTpaIus a3zoTa MOYHM B Hcciemyemoit mpobe, mr/mii; Cer — KOHIEHTpAIHS
(NH4)2SO4 B cranmaprtHoii pode (0,2 mr B 1 min); Eon — ONTHYECKAst MJIOTHOCTH OMBITHON MPOOBI;
E¢r — onTH4YecKast TNIOTHOCTh CTaHaapTa cylib(haTa aMMOHHS.

Coneprxanue o01m1ero a3ora B Moye (I/CyT) pacCUUTBIBAIOT O (hopMyIie:

Con - 100 - cyrounsrit quypes / 0,5 - 1000,

rie Con — KOHIIEHTpPAIINS a30Ta, HalIeHHas TI0 cTaHaapTHOMY pacTtBopy; 100 — pa3BeaeHne MouH
IpU TPUTOTOBICHUM MHHepanu3aTa, 0,5 — KoJW4YecTBO MHUHEpanu3ara, B3ATOrO JJIs aHAIM3a;
1000 — ko3 durrieHT nepeBoia MIJLTUTPAMMOB B TPaMMEI.

CyrouHoe BblgeneHHe MouyH coctaBisieT B cpeqHem 1500 mur s myxkuud u 1200 mn s
xeHmuH. Koadduruent nepecuera B equauisl CU (Mmoits/cyT) paBen 71,39.

Pesyabrar:  E,n = Ecm=

Pacuer:
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Knunuko-ouaznocmuueckoe 3nauenue. OnpenereHue oOLIEro a3oTa MOYM MO3BOJSIET Cy-
JTUTh 0 O0EJIKOBOM OOMEHE B OpraHu3Me, O KOJIMYECTBE pacraBiierocs 6enka. [[ns aToro momyden-
HYIO BEJIMYMHY OOIIEr0 a30Ta YMHOXAIOT Ha 6,25, HCXO/s U3 TOTO, 4TO B OENKE B CPEAHEM COMIEep-
xwurcs 16 % azora (100 : 16 = 6,25).

[Tpu 3a00sieBaHUY TTOYEK, BCICICTBHE HAPYIICHUS MX BBIACIUTEILHON (DYHKIMH COJCPIKAHHE
o0IIero a3oTa B MO4Ye yMEHbINASTCS. 3a/Iep)KKa a30Ta B OpraHu3Me HaO0AaeTcs pu 3a00IeBaHM-
SX TICUYCHHU M CEPJCYHO-COCYAUCTON CHCTEMBI B CBS3HM C BOSHHKHOBEHHEM OTEKOB, IPU HAIUYUH
IKCCYAATOB M TPAHCCYIATOB.

YBenu4yeHue coaepikanus 00IIero a3oTa B MOYe OTMEYAETCs MPU YCHIIEHHOM pacmajie 6eIKoB
(oTpunaTeNbHBIN a30THCTHIA OanaHc), AuadeTe, MPH PaccachlBAHUH DKCCYIAaTOB W TPAHCCYIATOB,
XpOHUYECKOM oTpaBieHuu (Gochopom.

BriBoxa:

Padora 2. OnpenesieHue coaepKaHusi MOUYeBO KUCJIOTHI B MOYe.

MoueBasi KUCJIOTa Yy YeloBeKa SBISETCS KOHEYHBIM MPOAYKTOM OOMEHa MypHHOBBIX OCHOBA-
HUH, BXOJSIINX B COCTaB CJIIOKHBIX OCIIKOB — HYKJICOIIPOTEHHOB.

B Hopme y dyenmoBeka ¢ MO4YOH BbIAENsSETCS MoueBOM kuciaotel 1,6-3,54 mmons/cyT
(270-600 mr/cyT).

Ilpunyun memooda. Meron OCHOBaH Ha CIIOCOOHOCTHM MOYEBOWM KHCIOTHI BOCCTAaHABJIMBATH
dbochopHO-BONBPPaMOBEIi peakTHB B PochopHO-BOIBPPAMOBYIO CHHb, HHTCHCHBHOCTh OKPACKU
KOTOpOI MPOMOPIMOHANIbHA COACPNKAHUIO MOYeBOW KuCIOThL. KomumdectBo ¢ochopHo-Bonbdpa-
MOBOM CHHH OTPEACIISICTCS IyTeM TUTPOBaHUS KpacHoU KpossiHOH costbio Ko[Fe(CN)g]. [Tocnennss
okucinsger hochopHO-BOIbPPAMOBYIO CHHb, U CHHEE OKPAIlIMBAHUE UCUE3aeT.

Xo00 pabomer. K 1,5 mn moun npubasisitor 1 mir 20 % pactBopa kapbonara Hatpust u 1 mi
dbochopHo-BonbPpamoBoro peaktuBa Donmna, nepememuBaoT u TUTpyloT 0,01H pactBOpom
K3[Fe(CN)e] 10 vicue3HOBEHHUS CHHETO OKpAIIMBaAHUSI.

Pacuem. ConepxaHue MOUYEBOM KUCIIOTHI (B MI') B CyTOYHON MOY€E BBIYUCIISIOT 1O hopMyIie:

Mouesas kuciora, mr/cyt =0,8 - a -6/ 1,5,

rae 0,8 mr mouesoit kucinoTel cootBeTcTBYeT 1 Mt K3[Fe(CN)s]; a — xommuectBo Ks[Fe(CN)g],
ToIIe/Ilee Ha TATPOBAHKE, MIT; 8 — CYTOUYHBIN uype3, mit;, 1,5 — o0beM mpoObI, MIL.
Koaddunment nepecuera B eaununbl CU (mmons/cyt) — 0,0059.

Pesyasbrar: a =
Pacuer:

Knunuxo-ouaznocmuueckoe 3nauenue. I'nnoypukypusi (yMEHBIIICHUE BBIJCICHUS MOYEBOU
KHCJIOTBI C MOUOI) OTMEYaeTcs pU Mojaarpe, Hegpure, MOYEYHOH HETOCTaTOYHOCTH; TUIIEPYPUKY-
pus (yBeJIMYEHHE BbIIEJICHUS MOYEBOM KUCIOTHI C MOUYOM) — MpPH JEHKEMHUH, YCUIICHHOM pacnajie
HYKJICOIIPOTEHHOB. Y J€Tel BBIACNSACTCS OTHOCUTENBHO OOJIbIIE MOYEBON KUCIIOTHI, YEM Y B3pOC-
JbIX. Beiienenne Mo4eBOi KUCIOThHI 3aBUCUT OT COZEpKaHHUsS MYyPUHOB B MHUILE U UHTEHCUBHOCTH
oOMeHa HYKJIEOITPOTEHHOB.

[Ipu nojarpe coiu MoueBOM KUCIOTHI (YpaThl) OTKIAABIBAIOTCA B XpAlIaX, MBIIIIAX U CINU3H-
cToil cyMKe cycTtaBoB. CozepkaHue MOUYEBOW KUCIOTHI B KDOBH MOXKET OBITh IMOBBIIIEHO, @ B MOYE
MTOHMKEHO.

BoiBoa:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 20
MATPHUYHbBIE BMOCHUHTE3bI (CHMHTE3 JHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JIbI MOJIEKYJIAPHON BUOJIOT UN.
AHAJIN3 ITPOAYKTOB I'NIPOJIM3A HYKJIEOITPOTEMHOB

AKTYaJIbHOCTH TeMbl. 3HAaHHE CTPOCHHS HYKJICHHOBBIX KHCIIOT MTO3BOJISIET TIOHSATh MEXaHH3-
MBI Tepeauu U peaau3alii TeHeTHIeCKoi NH(OpMalUuK B KJIETKE, OBJIA/IETh OCHOBAMHU MTOHUMA-
HUS IPUYHMH HACJICICTBCHHBIX 3a00JICBaHUN U pa3padoTaTh METO/bI UX JieueHUs. HyKIeoTH bl BbI-
MOJIHAIOT psif crienupuyeckux GyHkuuid. HexkoTopble M3 HUX HCIOJB3YIOTCS B KadecTBE JieKap-
CTBEHHBIX TpenapaToB.

Heab 3aHATHS: YCBOUTH MOJEKYJISIPHBIC MEXaHU3MbI PETUIMKALINU, PETapaiy, TPAaHCKPHII-
[IUH, TPAHCIISALUU ¥ MEXaHU3MbI UX PETYJISIIHH; CUCTEMAaTU3UPOBATh dTH 3HAHUS M OOCYIUTH BO3-
MOJKHBIE MEXaHWU3Mbl HApYIICHUH peau3aliuyd TeHETUYECKOW WHQOpMAIMK ISl TMOHUMaHUsS TO-
CIJICJICTBUH ¥ MOJIXOOB K JICICHHUIO ITHX HAPYIICHUH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMWIii. [[JIs1 MMOJTHOTO YCBOCHHSI TeMbI HEOOXOIUMO
MIOBTOPUThH H3:

*  Kypca buonoeuu:

— CTPOCHHE KJICTKH;

— MEXaHM3Mbl MUTO3a 1 MEi103a;

— OMOJIOrHYeCKas pOJib HYKJICUHOBBIX KUCIIOT;

" OUOOP2AHUYECKOU XUMUU.

— CTPOCHHE MOHOHYKJICOTH/IOB;

— 00IIMe MPHUHIIUIIEI POCTPAHCTBCHHON OpTaHMU3aIMK HYKJICHHOBBIX KHCIIOT.

3AJAHUSA 1JIs1 CAMOITPOBEPKH UCXOJHOT'O YPOBHS 3HAHUI

3aoanue 1. [logbepute napsl U HaUIIUATE HOPMYITY:

Ha3zBanue CocTaBHbBIE YaCTH
1. 'yanosun A. Pubo3a, docdar, ageanH
2. AneHnnoBas KACIOTA b. Jle3okcupn60o3a, THMHUH
3. Ypuaun B. I'yanus, pubo3za
4. Nezoxcul IM®D I'. Ypanun, pubo3a
5. Tumuaun . ®ocdar, nezokcuprbo3a, IUTO3UH

3aoanue 2. Bribepute, uto oTHOcUTCs Toabko K JIHK, Tompko k PHK, k /IHK u PHK:

A. Xpanenue renerndyeckoit uHpopmaruu. E. Peanuzanus renernyeckoit nHGopMarumm.

b. A, T, T, 1L K. Pubo3a.

B. [lutomna3ma. 3. Snpo.

I. 3/ 5'-bocdommrdupHas cBa3bL MeXKITY AT, Y, 1

MOHOHYKJIEOTHIAMHU. K. CTaGuibpHOCTh CTPYKTYPBI TIOIIEPKUBACTCS
. le3oxcupubdo3a. H-cBszsamu.

JHK —

PHK —

JIHK u PHK —
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3aoanue 3. Ilonp3ysch pUCYHKOM (HCIIONB3YHTE TUGPY), TOAOEPUTE TAPHI:

— A. PuObocoMmel.
b. I'magkas sHAOINIa3MAaTHYSCKAS CETh.
AN B. lllepoxoBaTas 3HA0IIIa3MaTHIECKAs
CCTh.
9 ) I'. Anmapar I'onbmxu.
\ j/ | J. JIu30COMBL.
E. Ilna3maTnyeckas memOpaHa.
f K. lutockener.
| 3. Snpo.
/ . Anpsimko.
~ / K. MuTtoxonapus.
\;'\5 JI. Ilepokcucoma

.\\__“H. . /‘._.‘__‘__.'\5
HpasuﬂbHocmb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00Ccy:KIeHUs

1. Permukanust, OMoiorndeckas posb, CyocTpartsl, (hepMEHTHI, MOJICKYIISIPHBIA MEXaHU3M.

2. Penapauus JJHK, monexynsapHblii MexaHu3M, OUOIOTHYECKas POJib.

3. Tpanckpunysi, OM0IOTHYECKas! POJIb, MOJICKYIISPHBI MEXaHN3M, MEXaHU3MBI PETYIISIHA
akTUBHOCTH reHoB (cxema JIpBoBa—Kako6a—Mono, cxema ['eopruesa), nmpoueccunr PHK. O6part-
Hasi TPaHCKPUIILHS.

4. T'eneTHueCKUN KO U €r0 CBOMCTBA.

5. Pexkornunus u TpaHCiIALMA Kak 3Talbl peajin3alii TeHeTUYeCKOW HHPOpMallUU B KIIETKE.
KomnoHeHTs! OenokcuHTe3upytouie cuctembl. Pekoraunus (CyOkieTouHas JIOKaInU3alus, cxema,
cyocrpatHas cnenuduanocts APCas). Pons TPHK B cunTtese Genka.

6. CoBpeMeHHOe MpejcTaBieHne o OuocuHTe3e Oenka. Perymsuus 6nocunTes3a Oenka B KieT-
K€ Ha FeHETUYECKOM ypOBHE (POjb T'MCTOHOB, TOPMOHOB U KMPOPACTBOPUMBIX BUTaMUHOB). [locT-
TPAHCISIIMOHHAs MOAM(UKAIUSA MOJeKy1 Oenka (TMAPOKCUIMPOBaHKE, TIUKO3WINPOBaHHUE, Orpa-
HUYEHHBIN NpoTeonus, pochopuiimpoBanue, KapOOKCHIMPOBAHHE).

7. CoBpemeHHbIe MeTO/bI MoseKyspHoi Ouomnoruu (ITLP, 6xor-ananu3 IHK n PHK (Cay-
3epH-0110T U HozepH-0110T), MeTox «oTtneuatkoB naibieB JJHK», kinonuposanue). [Ipunnune! npo-
BEJICHUS, IPUMEHEHUE B MEUIIMHE.

8. Meton omnpeencHus nocieaoBarenbHocTH HyKiieotua0B B JIHK (Metox Canmkepa).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnoenas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 338-418.
2. Buonoeuueckasn xumus / A. J. Taranosud [u np.]. Munck : Beim. mik., 2013. C. 262-277.
3. KoHCIIEKT JeKIHA.
Jononnumensvnan
1. buoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.
2. Hyxneonpomeunuwi : yue0. nocodue / A. JI. Taranosud [u ap.]. Munck, 2000.

104



3AJAHUSA 151 CAMOCTOSATEJIBHOM PABOTBI

3aoanue 1. BCHOMHI/ITG, YTO OCHOBHAasA «Jgorma» MOJ'ICKy.]'I?IpHOfI OuoJorun YKa3bIBa€T Ha ABa

OCHOBHBIX HaIpaBIIEHUS MOTOKA TeHETUYECKOU HHPOPMAITUHU B KIIETKE:
a) XpaHeHue U repeaada nHGopManuu (PEIUTHKAIMS U peraparms);

0) Peanu3zanus reHeTHUECKOM MHPOPMALIUU — HKCHPECCHSI TEHOB (PEKOTHULIUS, TPAHCKPHII-

1S ¥ TPAHCIIALINSA).

Ha pucyHke nokasansl OCHOBHBIE Y4aCTHUKHA MEXaHU3Ma PEILIMKALUKU Y DyKAPUOT:

¥ _ , PHK-npaitnep

Mudupyowas "‘hﬁf s

Lens Sy, [y DHK-nonumepaza §
S ?*-‘.
- a |'_ I "

YaAlHerieE NpafBIEHE - _ f B = RPA.0enku
JHE-nomMepasa £ -":--\4 . RJ;}\E (550) XenuKaza
=, ": -, i ,.' .'--ll

YaaneHue PHE-npammeps - . T i
PHKasa H1 \ LN by .
—_—— . W o, '3{. . [ -5
- 1 | A .
SanonHedwe Gpem - ., 3 3 [ ||
Fu2 e # | |J_ ’

JHEK-nomnepasafy S, || TR\ | ||| ||
(o - 5 T "‘"# Yy .Bi_; RPA-Genkn

CuiHBaMIE - oy R \ e J (S5B)
JHK-nedrass - LR
o e oA PHE-npaiinep
Omemasoaa 50 e LT
yens Pt A
F N JHE-nonuMepaza ¢
g J JHK.nonumepasa i

3aoanue 2. BciomMHUTE, YTO B MpOLIECCE CHHTE3a U BO BpeMs XpaHeHHs moiekynasl JHK
MIOJIBEPratoTCsl MHOTOUUCIIEHHBIM (PU3UYECKUM, XUMUYECKHM M JIPyroro poja BO3JEHCTBUSAM, KO-
TOpbIE BBI3BIBAIOT HapyeHUs cTpykTyphl Mosekyn JJHK. CymectByer MHOrOypoBHEBasi cuctemMa

penapanuy NOBpeXICHUN:

— MyTaIllHi, KOTOPbIE BO3HHMKAIOT B TPOIIECCE peIUMKaiuu. Penapupyrorcs (ecid 3TO BO3-
MO3KHO) TTyT€M TMOBTOPHOTO CYUTBIBAHUS TOCTIEIOBATEIILHOCTH, yIAICHUS HEMPAaBUILHO BCTaBJICH-
Horo Hykieoruna JJIHK-nmomumepazamu, o6agarommmMm SK30HyKI€a3HOH aKTUBHOCTHIO;

— MyTalllH, KOTOPbIE HE UCIIPABJIEHBI IyTEM MOBTOPHOrO CUUTHIBaHUS. Penapupytor npu no-
MOIIY CHEUUATIBHOW MOCTPEIUIMKATUBHON penapanuu. Monekyna poautensckoit [JHK metunupo-
BaHA MO OTJIEJbHBIM a30TUCTHIM OCHOBAHUSAM, U BHOBb CUHTE3UpyeMasl LIEb TaKKe METHIIUPYETCS.
Bo BpeMs meTunuMpoBaHHUS HIET MNPOBEPKA MPABUIBHOCTH PACHOJIOKEHHS MOHOHYKJIEOTH]IOB,
U B cllydae OOHApYKeHHsI MyTallMH BKJIFOYAETCS MEXaHW3M SKCIM3HOHHOW permapaiuu ¢ mociueay-

IOLIUM METHJIMPOBAHUEM LETIH;

— MyTallu¥, BO3HUKAIOLIME CIIOHTaHHO, B JII000€ BpeMs perapupy-
I0TCA MEXaHU3MOM SKCLM3HOHHOM penapaiuu.

2.1. Ha pucyHke crnpaBa H300pakeHa IMOCIeI0BaTeIbHOCTh COOBI-
TUW SKCIIM3UOHHOM penapaiuu B ciiyyae o0pa3oBaHusl TuMepa TUMUHA B
crpykrype JHK.

PaccraBeTe B mocnenoBareiabHOCTH, 00O3HAUYEHHON Ha PHUCYHKE,
cienyromue GepMEeHTHI:

A. IHK-nurasza.

b. Oxcuu3noHHas Hykeasa.

B. JHK-B-nmonumepa3sa.
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3aoanue 3. BcioMHUTE, 4TO Cpey MEXaHW3MOB y3HaBaHMA Oenkamu (pepMeHTamu, GakTo-
paMM PEryisiliiy U T. 1.) OTAEIbHBIX Y4aCTKOB HYKJICOTHUIHBIX MOCIEI0BATEIBHOCTEN ONpe/IeNeH-
HYIO POJIb UTPAIOT NAJIMHAPOMHBIE TIOCIIE0BATEIILHOCTH HYKJICOTHIOB (B YaCTHOCTH, TPHU y3HaBa-
Hun JIHK-pectpukTa3zamu), KOTOpble MOTYT (POPMHUPOBATH KPECTOOOpa3HbIE CTPYKTYPHI B MOJIEKY-
se JIHK.

3.1. M300pa3ute kpecTooOpazHyto CTPYKTYPY M3 MATUHIPOMHON MOCIIE0BaTEIILHOCTH, 110~
Ka3aHHOHM Ha PUCYHKE HUXKE:

12 3 4 5 6 B & 4 3 2 (f
5-G-0 ~G-A-G-T-A-G-C-T-A-C-T-C-A-T-T-3%
Y-C-G-GE-T-C-A-T-C-G-A-T-G-A-G-T-A-A-5&
1" 2 23 4 5 B 6 5 4 3 2 1
AK
3aoanue 4. MexaHu3Mbl peanu3aliid T€HETUYe- AMINO . DHIC 1
CKOI MH(pOpMaINK B KJIETKe MHOTOSTanHbl. Ha pucyHke KHCAOTA
M300paXEHBI OCHOBHBIC JTalbl 3KCIPECCUU T'CHOB. f
[TonGepute naps! (OykBa — Tabnuua, mudpa — pUCYHOK):
A. Tepmunanus
B. Pexoruumus o " "H\ \
B. Mnnnmanus 5 Aut; UAG
I'. Cexpenus 7 13
1. @opMupoBaHU€ MPOCTPAHCTBEHHOM -/_J\J N l
C 3
s o . a
MOJTHNENTHIAHAR
uenk 5

IIpasunvbHocms pewtenuii npogepbme, CONOCMABUE
ux c omeemamu.

cihopMHpOBARIIARCH 'T%EII
NOTHNENTHAHAR

uenhb l
.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. Hanumure peakuuto, katannsupyemyro APCazoil.

3aoanue 2. Ha pucyHke HUKE [TOKa3aHO CTPOEHHE pUOOCOM Y AYKapuoT U MPOKapUOT.
2.1. ITouemy 60S + 40S = 80S, a 50S + 30S = 70S?

1. CKOpOCTI) CeAUMCHTAIlNU 3aBUCUT OT MaCChl YaCTHII.

2. CKOpOCTbh CeIMMEHTAIINU 3aBUCHUT OT ()OPMBI YACTHII.

3. Ot TOTO U JAPYroro.

288,581 238, 58 PHK
5.BﬁS PHE @ 35 bemcoe @
49 168 PHE
Bmcon 188 PHE m 21 bemnox
33 fenxa 705

803
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3adanue 3. Ha pucyHke HIKe NOKa3aHa cxeMa CTPyKTypsI lac-onepoHa:

CAP HA'ETG CHETEIA
] |

| [ [ | [ I -TcH

I
OIepaTop
1 J
n |.'H.'I-"l-| oo

PHE nonusepasa

CAP (karabonuramu akTUBHPYEMBIid 0e10Kk). IToT 6enok — penentop tAM®, ypoBeHb KO-
TOPOM B KJIETKE OIPEEINAETCS YPOBHEM IUIFOKO3bI (CHM)KEHUE KOJIMYECTBA INIIOKO3bl B IUTATEIbHOM
cpele MpuBOAUT K noBblieHUI0 YpoBHA HTAM® B knerke). CAP, ces3annbiii ¢ TAM®, npucoenu-
nsierca k JHK u crumynupyer PHK-noaumepasy, mpu 3TOM €€ aKTUBHOCTb YBEIMYMBAETCS
B 2050 pas.

Penpeccop cBs3aH ¢ OIEPOHOM B OTCYTCTBHUHU JIAKTO3BI.

A. [lononHuUTE CTPOKY:

IIPOMOTOP — MECTO CBSI3bIBAHUSA
omnepaTop — MECTO CBSI3bIBAaHUSA

b. I/I306paSI/ITC CXCMATHUYCCKHU, UCIIOJIb3YS NPCAJIaracMbIC BBIIIC q)OpMLI AJI1 Y9aCTHUKOB, UX

pacToJIoKEHUE Ha ONEePOHE TPHU CIEAYIOMUX 4 COCTOSHUSAX. B kKakoM u3 HUX OyIyT CHHTE3UPOBa-
HBI OCJIKH, KOJUPYEMbIE OTIEPOHOM?

KoMmnoneHT cpeJibl 1 2 3 4
JlakTo3a + — — +
I'mroxo3a + + —

3aoanue 4. Ha pucyHke HUXKe IPUBOIATCS pe3yabTaThl EKTpodope3a PparMeHTOB ydyacTKa
monekyasl JTHK (meton Conmxepa). [lombiTaliTech BBISICHUTH HA OCHOBAaHUHU 3TUX PE3yJIbTATOB
HYKJICOTHJIHYIO TIOCJIEIOBATENbHOCTh aHanu3upyemoro ydactka /JHK. Kakas amuHOkucnorHas no-
CJIeZIOBAaTENbHOCTh 3aKOMpPOBaHa B 3TOM y4yacTke? BykBbl B ckoOKkax 0003HaualOT COOTBETCTBYIO-
e AUAE30KCUHYKICOTH/IBI, BHOCUMBIE B peakuuoHHyw cpeny JHK-nmonmmepasHoit peaknuu.
Tabnuiry reHeTH4ecKoro kKojia CMOTpUTE B yUeOHUKE.

] [al o) |u
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Jl7is oTBETa Ha BOMPOCHI 3aJIaHU 5—6 pacCMOTPUTE AIEKTPOPOpErpaMMBbl, MPEACTABICHHBIC
Ha PUCYHKE HUXKE.

3aoanue 5. Ha snexrpodoperpamme A (cieBa) «orneuatku nanbiies» JJHK matepu (M), pe-
oenka (C) u nByx mpeamonaraemeix otioB (F1, F2). Yka3arenu Ha j1eBoii CTOPOHE YKa3bIBAIOT I10-
nocel JIHK, obmue mexny peOeHKOM U MaTepbro. YKa3zaTelu Ha MPaBOi CTOPOHE YKa3bIBAIOT I10-

nocel JIHK, o6mmue Mexy peOeHKOM | MpeAroiaracMbIMU OTIIaMU. Balie MHEHHE O mpesmnosara-
€MOM OTIIE.

3adanue 6. Inextpodoperpamma b (crpaBa) 1mokaspIBacT pe3ysbTaThl MCCICAOBAHUS TOJIH-
Mopdu3ma JIHHBI (PParMEHTOB PECTPUKIUU 4 map Onm3HenoB. Bame MHeHUE 00 WIACHTUYHOCTH
OJIM3HELOB.

A b
M C FiF2 A A BB CCDD
— e R
- =2
»
- - -w T2
. - ey W™
—_—— -
. D . .
- . s
S e
=_ %8 g 75
—-— .-
| - —. ‘. - -
8- =& 352
- : "
-y il | B4
Baz_ i" 2 “ s
.- : . -
.I-. ‘ _— -i

OTBeThI K pelIeHUI0 3aJaHuil

Jlna camonpogepku ucxo0Ho20 ypo6Hsa 3HAHUIL.
11-B;2-A;3-T;4-];5-Db).

2— JIHK - A, b, I; PHK - B, E, )X, 1; IHK u PHK - T', K, 3.
3(A-7;,b-3;B-10;T -4, 1-9;E-6;K—-11,3-2; U—-1; K-5).
Jlna camocmoamenvhou pabomat.
2(1-Bb;2-B;3-A).4(A-4b-1;B-2;T-6; 1-5;,E-3).

JIABOPATOPHAS PABOTA (30 MuHYT)

AHaJIN3 NPOAYKTOB I'MIPOJIN32 HYKJICONIPOTEHHOB IPOXKKEH.

Jns m3ydeHuss XMMHYECKOrO0 COCTaBa HYKJIEONPOTEMHOB MPOBOMAST KHCIOTHBIA THUIPOJIN3
JPOXKKEHN, TTOCKOJIBKY OHU O4YeHBb OoraThl HykyieonporenHaMu. CrieupruaecKuMu peakiusIiMu IS
KaXXJ0r0 BELIECTBA OTKPBIBAIOT MPOAYKTHI TMIPOJIM3a — IOJUIIENTUIBL, TYPUHOBBIE OCHOBAHUS,
yrieBo U GochOpHYIO KUCIIOTY.

Ilpunyun memooa. Ilexapckue OpOXOKU TUAPONHU3YIOT TOJ JAeHCTBHEM pa30aBIeHHON cep-
HOM KUCTOTHI. [ToTydeHHBINH TUAPOIN3AT UCTIONB3YIOT IS JadbHEHIIeH paOoThI.

Padora 1. buyperoBasi peakuusi Ha noaunenTuabl. K 5 xamisiM rugponusara NpuinBaoT
10 xanens 10 % pactBopa NaOH, 3atem 2 xammu 1 % pactBopa cynbdaTta meau. OTMeuaroT mosB-
JIEHHE PO30BO-(HUOJIETOBON OKPACKHU.
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Padora 2. CepeOpsinasi npoda Ha nmypuHoBble ocHoBaHusi. K 10 kamusm ruaposnsara
npoxokeit mob6apisroT 10 Kamenb KOHIIEHTPHUPOBAHHOTO pacTBOpa aMMHMaKa, 3aTeéM J00aBISIOT
10 xanens 2 % aMMUa4HOTO pacTBopa HUTparta cepedpa. [Ipu crosaum vepe3 3—5 MuH oOpasyercs
CBETJIO-KOPUYHEBBIA OCaJI0K CepeOPSHBIX COJel MypPUHOBBIX OCHOBaHUH (comepKumMoe MpoOUpKU
[IepEMEILINBATh IIPU CTOSIHUU HE HAJIO).

PaGora 3. KauecrBeHHasi peakuusi Ha neHTo3y (Moumuma). K 10 xamism rugposusara
aposxokeid 100aBisroT 3 ka1 % cnupToBOro pacTBOpa THMOJIA, IEPEMEIIUBAIOT U MO0 CTEHKE
npoOupku octopokHo mnpwimBaroT 20—-30 Karenab KOHIIGHTPUPOBAHHOW CEpHOW KHCIOTHL. [lpm
BCTPSAXUBAHUU Ha THE IPOOUPKHU 00pazyeTcs MPOIYKT KOHACHCAIIMH KPACHOTO [IBETA.

PaGora 4. MouubOaenoBass mpob6a Ha ¢ocdopuyrw kuciaory. K 10 xamism rugposnuszara
npoxoked mobdapisitor 20 Karenb MOJIMOJCHOBOTO PEaKkTUBa U KUMATAT. [Ipy 9TOM JKHUIKOCTH OKpa-
IIMBAETCs B JIMMOHHO-ENTHIM 1BET (He ocanok). [Ipodupky cpa3y oxjiaxaaloT B CTPye XOJIOJHOU
BoAbl. Ha gHE mMpoOHUpKH MOSBISETCS KPUCTALIMYECKHUHN JIMMOHHO-KEITHI 0canok dochopHOMO-
TUOIEHOBOM KHCIIOTHI.

BriBOa:

IMognmuch, mpenogaBarteJis:



3AHSATHE 21
KOJIVIOKBUYM 110 TEMAM «OBMEH ITPOCTbBIX BEJIKOB
N HYKJVIEOITPOTEMHOB», «csMOCHUHTE3 JHK, PHK U BEJIKA»

B()l'[pOCI)I JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. AzoTHCTBI OaiaHc, €ro COCTOSIHHE B HOPME M IIPU MATONOTHH. YTO XapakTepusyeT Kodg-
(buLueHT U3HAIIUBaHUS?

2. buonoruueckas neHHOCTh O6e1KkoB. Hopmbl Oeka B MUTaHUU.

3. I'maponus 6enkoB (mporteosns). Knaccudukamus u cCBoMCTBa mpoTeas.

4. TlepeBapuBanue OenkoB. XapaKTepUCTHKA IpPOTEa3 KeJIyI0YHO-KUIIEYHOro TpakTa (Om-
TUMYM pH, MexaHHU3Mbl aKTUBAIUH, CyOCTpaTHas CHEU(PUIHOCTD, JHJI0- U IK30IenTuaas3sl). Poib
HCI B nepeBapuBanmnu OenkoB. KHCIOTHOCTH JKEMyAOYHOIO COKA — IPHUHIMI OIPEICICHHS, CO-
JiepKaHue B HOPMe.

5. 'anenne OenkoB. YMeEWTe CXeMaTHYECKH M300pa3uTh MPOUCXOXKIeHUE (DeHoJIa, Kpe3oa,
CKaToJla, MHAOJA, KaJaBepuHa, MyTpeciuHa. MexaHu3Mbl 00e3BpEKUBAHUS MPOIYKTOB THHUEHUS
OCIIKOB U IPYTUX KCCHOOMOTHKOB.

6. AMUHOKHUCIOTHBINA (DOH/ KJIETKHU, €r0 MOMOJHEHUE U UCIIOJIb30BAHHUE.

7. IlepeamunupoBanue. Ponb BuramuHa Bs. YMeliTe nucarh peakuuu rnepeaMUHUPOBAHUS
C yJacTHeM aJaHMHOBOI U acraparuHOBOW TpaHCaMHUHA3. 3HANTE UX TUATHOCTHYECKOE 3HAUCHHUE.

8. Buapl nezamuHupoBaHus. | TyramMaTaeruIporeHasnas peakuuss — XUMH3M, KOPEpMEHTEHI,
3HaueHue. Hempsmoe ne3aMuHupoOBaHue.

9. Ilytn ucnonb30BaHus 0€3a30TUCTOTO OCTATKa AMHHOKHCIIOT, YMETh NPHBECTU MPUMEPHI
peaxkiuii KOHKPETHBIX METab00IMUECKUX MPOIECCOB. | JTMKOTeHHbIE U KETOT€HHbIE aMUHOKHUCIIOTHI.

10. [Tyt 00e3Bpe)KUBAHHS aMMHAKa. Y MEWTE HATUCATh PEaKIIMA CHHTE3a U paciiajia acrmapa-
TMHA, TIyTaMUHA, BOCCTAHOBUTEIIBHOTO aMUHUPOBAHUS 0-KETOTJyTapara, CXeMy CHHTE3a MOYEBH-
Hbl. OcTaTOYHBIN a30T. 3HAUEHUE OTNPEAEICHUS MOUEBUHBI U OCTATOUYHOTO a30Ta B KIIMHUKE.

11. Peaknuu nekapOOKCHIIMPOBaHUS aMUHOKHUCIIOT, OMOT€HHbIE aMUHBL. Y METh MHCaTh PeaK-
LIMM CHHTE3a TPUIITAMUHA, CEPOTOHMHA, TMCTaMUHA, Y-aMUHOMACISHOM KHUCIIOTbI, 3HaTh UX POJb
B OpraHu3Me, yTH 00e3BPEKUBAHMSL.

12. Cunrte3 karexoinamuHoB. OyHKINHU JodamMHuHa, HOpAJpEHAIMHA W aJpeHalliHa B Opra-
HU3Me, TyTU o0e3BpexxuBanus. HacneacTBeHHble HapyleHus oOMeHa (eHUIalaHuHa U TUPO3UHA.
Ponws nodpamuna npu 6onesnu [lapkuncona.

13. HykneoTuasl — uX cTpoeHue U QyHKIMU. 3HaTEe HOMEHKJIATYpy U yMelTe nucatb Gop-
MYJIBI a30THCTBIX OCHOBAHMIA, HYKJICO3MIOB M HYKJIEOTHJIOB; M300paxkaTh obpasosanue 3'-5'-hoc-
boaudGpUpHOI CBSI3U MEXKAY HYKICOTHIAMH.

14. Ocobennoctu crpoenust JIHK u PHK Ha ypoBHe nmepBHUYHOI, BTOPUYHON U TPETUUHOMN
CTPYKTYpBbI (CTPOCHUE HYKIEOCOM).

15. IlepeBaprBaHue HyKJIEOPOTENHOB B JKEITYA0YHO-KUILIEYHOM TPAKTE.

16. Iyt peyTHIM3ULUHN a30TUCTBIX OCHOBAHUHN M HYKJICO3UI0B B KJIETKE.

17. Koneunble NpOayKThl pacnaja MyPUHOBBIX W MUPUMHUIAMHOBBIX HYKJIEOTHIOB. Peakiuu
00pa3oBaHMs MOYEBOM KUCIOTHL. [ unepypukemMust — ee MpuuuHbI U TOCIEICTBUS.

18. BuocuHTe3 MypHHOBBIX U MHUPUMHUIMHOBBIX HYKJICOTHIOB (€ NOVO: CyOCTpaThl, KIHOYe-
BbIe (DepPMEHTHI, OCHOBHBIE ITPOMEKYTOUHBIE TPOAYKTHI. Perynsius cunre3a. Ponb BUTaMHHOB.

19. [lpumeHeHHe B MEIULIMHE CUHTETUYECKUX CTPYKTYPHBIX aHAJIOTOB HYKJIEO03UI0B U (HOJIn-
€BOU KUCJIOTHI.

20. O6pa3oBanue ne30KCHpHOOHYKICOTH IOB st cuHTe3a JJHK (cxema).

21. Peruukarus. CyOctpatsl, ¢epMeHThl, MexaHu3M. Mexanusmbl penapanuu JJHK, ponb
3TOTO Ipolecca.

22. Tpanckpunuus. @epMeHTbI, CyOCTpaThl, MEXaHU3M, peryisius. OOpaTHas TPaHCKPHITIHSL.

23. T'eHeTHYECKHI KO/ U €T0 XapaKTePUCTHKA.
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24. PexorHumuss ¥ COOCTBEHHO TPAHCIISIIMS KaK ATambl OMOCHHTE3a Oelka B KJIEeTKe (Poib
1-PHK, APCa3sl, cTpoeHne pubocoM M OO0IIHMe NMPUHIMIB MEXaHW3Ma TPAHCISAINWNA, UCTOYHUKU
SHEPruu s OUOCUHTE3a O€Ka, Peryssaus).

25. Bubl moCTTpaHCISIITUOHHONW MOAU(BUKAITIN OCIIKOB.

26. CoBpeMeHHbIE MeTOIbI MoJieKy sipHOi Ouonoruu (ITLIP, 6mor-ananu3 JIHK (Caysepn-
0110T), MeTo1 «oTnedarkoB naibieB JJHK», k1onupoBanue). [IpuHIIUAIIBI TOCTAaHOBKH, MPUMEHECHHE
B MCIUIIUHE.

27. Meton onpeneneHus nmocienoBatenbHocTH HykieoTu0B B JIHK (metox Conmkepa).

Ipumep 3a0auu u sonpocos na memoo Candoicepa

Ha pucynke mpuBOAsTCS pe3yibTaThl UCCIICIOBAHHS HYK-
JICOTHIHOW TIOCIIeIOBATEeILHOCTH ydacTka Mojekynsl JJTHK (me-
toa Canpkepa).

1. Ha ueM ocHOBaH 3TOT METOL?

2. YTo HYXHO clenarh, 4TOOBI MOJTYYUTh TAKYH KapTHHY —
(moaTarHo)?

3. B yem mpoBomuim 3nekTpodopes, Mo KaKoMy MPUHITHITY
MIPOM30LLIO pasjienenue (parMeHToB?
4. Y10 0603HAYAIOT OYKBEI B CKOOKAX H YEPTOUKH HA PH- | e

—

CyHKe?

5. Kakyro posb BBIOJIHAIOT JUAE30KCUHYKIECOTHU Bl B 3TOM
merone?

6. B xakoM HamnpaBJICHUU CIIEAYET «IUTATHY MOJIYUYECHHYIO dJIEKTPOdOoperpaMMy U mouemy?

7. YcraHoBure, B kakod mocnepoBaTensHocT JIHK-momumepasa Britoyana HYKJIEOTHIbI
B CUHTE3UPYEMYIO LIEMlb.

8. UTo HyXHO clienaTh, 4ToObl paciindpoBaTh MOJYYEHHYIO KapTUHY M y3HATh I1OCIIE10Ba-
TEJIbHOCTh HYKJIEOTHIOB B aHAJIM3UpyeMoM yuactke JIHK?

9. Kakast aMHHOKHUCIIOTHAsI TIOCIEIOBATENLHOCTh 3aKOaMpoBaHa B 3ToM ydactke? (Tabmuia
TEHETUYECKOTO Koj1a OyIeT B BallleM PacTIOPSIKEHUN ).

Bonpocsl 11 NOATOTOBKH K KOJLUIOKBUYMY ISl cTyAeHTOB MDPUY:

A3zoTHucTHBIN O6anaHc. Buibl a3oTrcroro 6aiaHca B HOpME U IpU MAaTOJIOTHH.

[TorpeGHOCTH B Oenkax. buosnornyeckas HEHHOCTb OEITKOB.

[TpoTteonus, Buabl, OMONOrUYECKas poib.

[TepeBapuBanue OenkoB. OOmas XapakTepUCTHKa MpoTeas3, UX cyOcTpaTHas creuupuy-

el N =

HOCTb.

5. Ponb consHOM KMCIOTHI B IepeBapuBaHUM OETKOB. AHAIM3 JKEJIyI0UHOTO COKa.

6. AMHHOKHMCIIOTHEIH (DOH]T KIIETKH, €T0 UCTOYHHUKH U ITYTH UCTIOIH30BAHUSI.

7. TpancamMuHupoBaHMe, aMHHOTpaHC(epasbl, kodhepMmeHTHas QyHKIUS BuTtamuHa Be. Kiu-
HUKO-IMarHOCTUYECKOE 3HAYCHHE ONPEIEIeHNs aKTUBHOCTH aMMHOTpaHc(depa3 ChIBOPOTKH KPOBH.

8. Ilytu jne3aMUHUPOBaHMS aMUHOKHCIOT. OKHCIUTENbHOE Je3aMUHUPOBAHHE TIIYyTAMUHO-
BOHM KHCIIOTHI (XMMM3M), 3HAUEHHUE TIyTaMaTAeTruAporeHasHoi peakuuu. Henpsimoe aesamMuHupo-
BaHUE.

9. Ilytn mucronmp30oBaHus 0€3a30TUCTOTO OCTATKa aMHHOKHCIIOT, YMETh NMPHBECTH TPUMEPHI
KOHKPETHBIX METa0OJIMUECKUX MPOIECCOB. [ TMKOreHHbIe U KeTOT€HHbIE aMUHOKHUCIOTHL. CIOCcOOBI
CHUHTE3a HOBBIX aMUHOKHUCIIOT.

10. JlexapOoKcHUIMpOBAaHHE aMMHOKHUCIOT, (EepMEHTbI, KOo(pepMeHT. buOreHHble aMHHBI
(TpunTaMHUH, CEPOTOHUH, TMCTAMUH, Y-aMUHOMACIISIHAs KUCIIOTa), KaTeXoJaMUHBbI (JodaMuH, HOpa-
JpeHaluH, afapeHanuH). Peakiun o0pa3oBanus, OHonoruyeckas pojib, MyTH 00€3BPEKUBAHMUS.
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11. Ilytu cBsi3pIBaHUS aMMHAaKa B KJIETKaxX (BOCCTAaHOBUTEIbHOE aMHUHHPOBAHHUE (L-KETOTIIY-
Tapata, CHMHTE3 TJIyTaMHHA W acmaparuHa, oOpa3zoBanme kapbamousdocdara). TpaHcmopTHbIC
¢bopmBI aMMHuaKa.

12. O6pa3oBanue cosieil aMMOHHMSI B MOYKax (MCTOYHHK aMMHaKa, poJib TITyTaMUHA3bl U TIY-
TaMaTAeruApOreHas3bl, 3HaUCHHE aKTUBUPOBAHMS ITTyTaMUHA3bI TIOYEK MPH aIlU103¢€).

13. OpHUTHHOBBI MUK MOYEBHHOOOpa3oBaHMs (CXema IHKIA, CyOCcTpaThl, (EpPMEHTHI,
SHEepreTuveckoe odbecreueHue, CBA3b ¢ IMMOHHOKHCIIBIM IUKIOM, peryisinus). Cyap0a MOYEBHHBI.

14. OcraTouHblii a30T KPOBU (OCHOBHBIE KOMIIOHEHTHI M WX OTHOCHUTEIBHOE COJEp>KaHUuE).
[TpuHIMN onpeaeneHns U KIMHUKO-TUarHOCTHIECKOE 3HaYCHHUE.

15. MOHOHYKJIEOTH IbI, CTPOCHUE, HOMEHKJIATypa, OMOJIOrnYecKas poJib.

16. IlepBuuHasi, BTOpHYHAS U TPETHYHAS CTPYKTYpPhl HYKICHHOBBIX KHCIOT (0COOEHHOCTH
CTPYKTYpPBbI, Pa3HOBUJIHOCTH, TUIIBI CTAOMIIN3UPYIOIIUX CBSI3EN).

17. O6bmen HykieonpoTrenHoB. llepeBapuBaHue HYKJIEOIPOTEMHOB B JKENYAOYHO-KUIIEYHOM
TpakTe (3Tamnbl, EPMEHTHI).

18. Pacmag mypuHOBBIX HYKJICOTHIOB (XMMH3M, MOYEBas KHCIIOTa KaKk KOHEYHBIH MPOIYKT
karabonusma). [IpencraBienne o HapylmIeHUSX MYPUHOBOrO 0OMeHa (THIEpYpUKEMHs U TMojarpa,
MMOYEYHO-KaMeHHasi 00JIC3Hb).

19. BuocuHTe3 MypPUHOBBIX HYKJICOTHOB (€ NOVO (MCTOYHUKHU a30Ta U yriiepoja MypHHOBO-
ro KOJIbLIa, y9acThe (OIMEBON KUCIOTHI, OCHOBHBIE NMPOMEXKYTOUYHBIE MPOIYKTHI, KIIIOYEBOH (ep-
MEHT, peryisiusi cunrtesa). llpencraBieHne o CHHTE3€ HYKJICOTHAOB M3 CBOOOJHBIX a30THUCTHIX
OCHOBAaHMH U HYKJICO3H]IOB.

20. Paciag nUPUMUIMHOBBIX HYKJIEOTHAOB. BHOCHHTE3 NHPUMUAMHOBBIX HYKICOTH]IOB.
Cy0Ocrpatbl, cxema mporecca, KIIFo4eBol (epMEHT, Peryssiius CHHTEe3a, pojb BUTaMHHOB. [Ipen-
CTaBJICHHE O HAPYIICHHUIX MUPUMUINHOBOTO 0OMEHa (OpOTaAUIYPHS).

21. CuHTe3 1e30KCHPUOOHYKICOTH/IOB.

22. Pennukanus, OMOIOrHYECKas pojib, cyocTpaThl, (PepPMEHTHI, MOJIEKYIISIPHBII MEXaHU3M.

23. TpaHckpurus, OHoIorudeckas poib, cyocTpaTsl, pepmentsl, nporeccuar PHK.

24. I'eHeTHYECKUI KOJ M €70 CBOMCTBA.

25. PexorHUIMS U TPAHCIAIUS KaK ATAIlbl peajn3alii TeHeTHIEeCKOW HH(POpMAIINY B KIIETKE.
KomnoHeHThl OenokcuHTe3upyromiei cucteMbl. Pekoraunus (CyOkIeToYHas JOKaIU3alus, cXxema,
cyocrpatHas cnenuduanocts APCa3). Pons TPHK B cunTtese 6enka.

26. CoBpeMeHHOE IpeAcTaBieHHEe O OuocuHTe3e Oenka. Perymsanus OuocuHTe3a Oenka
B KJIETKE HA TEHETUYECKOM YPOBHE.

27. TloctTpancnsuuoHHas MoaupUKALIUA MOJIEKYN OelKa, BHJIbI, OMOIOTHYECKas pOib.
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BUOXUMMUA I'OPMOHOB

3AHSATHE 22
I'OPMOHBI. OBIIASI XAPAKTEPUCTUKA 1 OCOBEHHOCTH BUOJOT'HYECKOT'O
JAEUCTBUSA TOPMOHOB. KAYECTBEHHBIE PEAKIIMA HA I'OPMOHBbI

AKTYaJIlbHOCTBh TeMbl. [ OpMOHBI — KJ1acC OMOJIOTMYECKU aKTUBHBIX PEryJIATOPHBIX XUMH-
YECKUX COCJAMHEHUH, CHHTE3HPYEMBIX >KeJIe3aMH BHYTPEHHEW CEKpEeUWH W/WIN CIeUUaTbHBIMU
KJIETKaMH. 3Ha4€HUEe FOPMOHAJIHONW MPOAYKIMH 3aKIIF0YAETCsl B TOM, UTO CEKPETHPYEMble TOPMO-
HBI OCYIIECTBISIOT PETYISLUI0 METa00IM3Ma OTACIbHBIX OPraHOB U TKaHEH, OMPEAEISIOT COCTOS-
HUe (GU3NOJOTHMUECKUX MPOLECCOB U KU3HEAEATEIIbHOCTU OpraHu3Ma B 1iejoM. Hapyenue cunte-
3a, CEKpeIH, TPAHCIIOpTa U PEUEHIIMA TOPMOHOB KJIETKaMH JIS)KUT B OCHOBE MHOT'0OOpa3HBIX SH-
JOKPUHHBIX PACCTPOMCTB. B CBsI3M ¢ 3TMM NOHMMaHME MeXaHU3Ma SHIOKPUHHBIX HapylIeHUH
Ype3BbIYAHO BaXKHO U1 JUATHOCTHKY U LI€JICHANPABICHHON Tepalluy YHI0KPUHHBIX 3a001€BaHUM.

Ilesab 3aHATHSA. HAYYUTHCS IPUMEHATh 3HaHUE KJIAaCCU(UKAIIUY FTOPMOHOB, TUIIOB TOPMOHAJIb-
HBIX penentopoB, G-0eMKOB M MOCIEAYIOMIEro Kackalga BHYTPHUKICTOUHBIX YYACTHHUKOB IEpeiadu
TOPMOHAJIHOI'O CUTHAJA JUIsl IOHUMaHUs OCOOEHHOCTEN MeXaHU3Ma JIeUCTBUS TOPMOHOB Ha KJIETKH;
yMeTb NPUMEHSATh 3HAHUS O MEXaHU3Me JIeHCTBUS MHIUBUYAIbHBIX TOPMOHOB JUIi OOBSICHEHMS
paccTpoiicTB MeTaboNIM3Ma MpHU HAPYIICHUH OOpA30BaHUS WM THIEPIPOIYKIIMA TOPMOHOB B Opra-
HU3ME.

Pexomenayembie TeMbl 1151 pepepaTHBHBIX J0KJIAA0B!

1. MexaHu3M JeMCTBUS CTEPOUIHBIX TOPMOHOB: BHYTPUKJIETOUHAS pELENIMs, B3auMO-
JeiCTBUE C TECHOMOM KJIETKH, aKTHBAIIMs CHHTE3a (DEPMEHTOB.

2. Turbpl TOPMOHAIBHBIX PEHENTOPOB. MexaHu3M CBS3bIBaHUS TOpMOHOB 1-TMS u 7-TMS
penentopamu. [IposBieHus: HacIeCTBEHHOTO JE()eKTa PELENTOPOB.

3. MonekynspHbIii MEXaHU3M JIeHCTBUS MHCYJIMHA U CaXapHbIN 1uaber.

4. MonekysipHbIi MEXaHU3M JAEUCTBUS TUPEOUTHBIX TOPMOHOB. 300, MUKceZeMa U O6a3e1oBa
00IEe3Hb.

5. [IpumeHeHne aHabOIMYECKUX TOPMOHOB B CIIOPTUBHOIN MEIUIIMHE.

6. OHoKpHHHAs GyHKIUA U duU3a.

7. Okcua a3oTa: MPOMCXOXKIEHHUE, PETYIATOPHOE JAECWCTBHE B OpraHU3Me, HCIOJIb30BaHUE
B JIEKAPCTBEHHOH TEepaIuu.

8. dakTophl pocTa, UX PEIENnTOpPbl, MEXaHU3M JIEHCTBUs. 3HAYCHUE B MEXKJIETOUYHOM B3aW-
MOJICUCTBUH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /{151 MONHOrO ycBOEHHUS! TeMbl HEOOXOAUMO
IIOBTOPUTH W3!

" GHaAMOMUU Yel06eKA:

— QAHATOMMIO )K€JIe3 BHYTPEHHEH CEKpELNH;

= 2UCMONIO2UU:

— THUCTOJIOTMYECKOE CTPOEHUE JKEJIE€3 BHYTPEHHEN CEKPELINU U TOPMOHBI, CHHTE3UPYEMBbIE UMU;

— AIlYI-cuctemy;

— THUIIbl TOPMOHAJIBHOM CEKPELMH: SHAOKPUHHYIO, HEHPOIHIO0KPHUHHYIO, [1apa- U ayTOKPUHHYIO;

" OUOOP2AHUYECKOU XUMUU:

— CTPOCHME U CBOMCTBA MENTHU/IOB U OEJIKOB;

— XOJIECTEPOJ U CTEPOUBl — CTPOCHUE U CBOMCTBA.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [logbeprte COOTBETCTBYIONIHE MAPhl TOPMOH — UCTOYHHUK TOPMOHA!
1. a-Knerku octpoBkoB Jlanrepranca. A. I'mokaros.
2. B-Knetku octpoBkoB Jlanrepranca. b. MuHepaaoKopTUKOHIBI.
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3. C-KneTk# MUTOBUIHON HKeEJIE3bL. B. I'TIOKOKOPTUKOUBI.
4, ®omMKyIIpHBIC KJICTKHA IMUTOBUIHON xene3bl.  ['. MHCymuH.

5. CeTuarast 30Ha KOpbl HAATIOUYEYHUKOB. J. [1o10BbIE TOPMOHBI.
6. [IyukoBas 30Ha KOpbI HA/IMOYEYHUKOB. E. TupeokanbIUTOHUH.
7. KiyboukoBast 30Ha KOPbI HAJIIOYEYHHKOB. 7K. TupoxcuH.

3adanue 2. BriOepuTe npaBUIbHBINA OTBET: SHAOKPUHHAS CEKPEIUs — ITO:
A. T'opMOH, CUHTE3UPYEMBII KJIETKOM, BBIACISIETCS B OKPYKAOLIYIO CpEly U AEHCTBYET HA

pAaAOM pacCIlOJIOXKCHHBIC KIICTKH.

b. 'opMOH, CUHTE3UpPYEMBIN KIIETKOM, BBIIEIAETCS B OKPYKAIOIIYIO CpEly U IEUCTBYET Ha

KJIETKY, B KOTOPOI1 OH ObLII CHHTE3UPOBaH.

B. HelipomenuaTop, CHHTE3UpPYEMBI HEPBHBIMU KJIETKaMHU.
I'. 'opMOH, CHHTE3UPYEMBIN KJIETKOM, BBIJICISAETCS B KPOBb U JECHCTBYET HA OT/IAJICHHBIE OT

MECTa CMHTEC3a KIICTKHU.

3aoanue 3. Kakue ropMOHBI CEKPETHPYIOTCS nupuzom?

A. OKCUTOLHH. I'. CepoTonuH.
b. JInGepuHbI. . MenaTtoHuH.
B. Cratunsi. E. MenaHOUUTOCTUMYJIMPYIOIIHMI TOPMOH.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00cy:KIeHU:
1. Knaccuduxarysi TopMOHOB IO MECTY CHHTE3a, XUMHUYECKOU TIPUPOJIE.
2. OCOOEHHOCTH CHHTE3a TOPMOHOB OEIKOBO-IIENTUAHON MPUPOJbI, CTEPOUIHON HPUPOIDI,

IMPOU3BOJHBIX JIUITHIOB.

3. OcobeHHOCTH OMOIOTUYECKOTO JEHCTBHUS TOPMOHOB. TPaHCIIOPT KPOBBIO.
4. Tlonsatue «peuentop ropmoHay. Kiaccuukammsi penentopoB: BHYTPUKIETOUYHBIE PEIeTI-

TOpPHI (SIIEPHBIE U IUTO30JbHBIE), PEIENITOPBI [IUTOIIA3MAaTHUECKOW MeMOpaHbl (JIMTaH/-3aBHCUMBIE
Y TIOTSHITHAI-3aBUCUMBIE KaHaJI000pa3yrotye perentopsl, crpoeauel-TMS u 7-TMS-perienitopoB).

5. MexaHu3m JeHCTBUS TOPMOHOB: CTEPOMIHOM, aMUHOKHCIOTHOH M OETKOBO-TIENTUIHON

MIPUPOJIBI.

6. Knaccudukanus G-6enkoB 1 MexaHu3M UX GyHKIHOHUpOBaHUs. [TaTomorus 3Tux O6€IKoB.
7. TloHsAiTHE O BTOPUYHBIX IOCPEAHMUKAX ICHCTBUS TOPMOHOB (LIMKIMYECKUE HYKICOTHIBI,

UTO, Ca2+, JMAITHIITITHLEPOIT).

1996.

8. PactBopuMas 1 MeMOpaHOCBsI3aHHas TyaHIIATIIMKIIA3bl. OKCHJT a30Ta.
9. Anenunariukiasa u docdornumnaza C. VX posib B KIETKe.
10. Ponb mpoTEeMHKUHA3 B KIIETKE.

JIMTEPATYPA JUISAA IIOAT'OTOBKH

OcHosnasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 427-454.
2. Buonocuueckas xumus / A. 1. Taranosuu [u ap.]. Musrck : Bpim. mik.., 2013. C. 278-294.
3. KoHCHEKT JIEKIHI.

Jlononnumensvnan
1. Cmpoes, E. A. buonornueckas xumus / E. A. CtpoeB. Mocksa : Beiciias mikosa, 1986. C. 370-412.
2. Mapwann, B. Knuanyeckas ouoxumus / B. Mapmamnn. Cankt-Iletepoypr, 2002. 380 c.
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3AJAHUSA AJI5SI CAMOCTOSITEJIBHOMN PABOTHI

3aoanue 1. BcnoMHuTe, KaKue TOPMOHBI CBSI3bIBAIOTCSI C BHYTPUKIIETOUYHBIMU pELIENITOPaMH,

a Kakue — C pelenTopaMu Iia3MaTuieckoil MeMOpanbl. OOpaTuTe BHUMaHKE, YTO IPU MATOJIOTHU
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PELENTOPOB TKaHU-MUILIEHH TEPSETCS YyBCTBUTEIBHOCTh K TOPMOHY (TOPMOH HE BBI30BET COOTBET-
CTBYIOIIETO METa00JIMYECKOTO OTBETA).

1.1. B xnMHMKY NOCTYNUI OOJBbHOM B COCTOSTHUM TMIIEPIIIMKEMUYECKON KOMBbI. BBeieHne nH-
CYJIMHAa HE HOPMAJIM30BaJI0 KOHLEHTPALMIO TJIIOKO3bl KpoBU. Kakylo NpuuMHYy IUNeprivkeMuu
MO>KHO HPEAIOJI0KUTh y O0JIBHOT0?

A. AHOMaNMS KJIETOYHBIX PEIEIITOPOB.

b. 'mnep¢dyHKIMS TOPMOHOB KOPBI HAJIIOYEYHHKOB.

B. ctunHas TMIOUHCYIMHEMUSI.

I'. Onyxonpb 6a30(pUIBHBIX KJIETOK TUIIO(H3A.

J1. Onyxomb MO3rOBOTO €105l HAJIOYEUHUKOB

1.2. YV nabopaTopHBIX >KHUBOTHBIX, MOJBEPTIINXCS IEHCTBUIO MYTareHHOTO BEIIeCTBa, OOHA-
PYXKWIM B TKaHSX M3MEHEHHYIO aJeHmwIatinukiazy. K kakomy ropMony OyayT HEUYyBCTBUTEIbHBI
OpraHbI-MHILEHU Y ATUX )KUBOTHBIX?

A. Dctpaguoiy. I'. IIporectepony.

b. Tupokcuny. J1. Anb0CTEPOHY.

B. I'mokarony.

3aoanue 2. BcnoMHUTE XUMHUYECKYIO TTPUPOY TOPMOHOB.

2.1. CryneHTy NpeanoXuwin CMOAEIUPOBaTh OMOCUHTE3 aJpeHalliHa, UCHOJb3ysd B KauecTBe
MCTOYHMKA (DEPMEHTOB T'OMOTEHAT MO3TOBOTO CIJIOSI HA/AIOYEYHHUKOB, a B KayecTBe cyOcTpara —
OJTHO M3 HM)KEHa3BaHHBIX BemlecTB. CTyJIEHT HE CHPABHICS C 33/laHHEM, TaK KaK MCIIOIb30BA JUIs
CHHTE3a:

A. JlnokcudeHmagaHuH. I'. JIuzuH.
b. ®ennnanaHuH. A. JodamwuH.
B. Tupo3zuHs.

2.2. Y OONBHBIX C OIYXOJIbIO KITyOOYKOBOM 30HBI HAIIOYEUYHHKA B TPH pa3a yBEIHMUMBACTCS
OMOCHHTE3 KOPTH30J1a M KOPTUKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 ajlbI0CTEPOHA. Y KaXH-
T€ METa0O0JINUT, UCIOJIb30BAHUE KOTOPOT0 PE3KO YBEINYMBACTCS:

A. Cykunnun-KoA. I'. MeTuoHuH.
b. Oprocrepon. J1. Xonecrepon.
B. Xonus.

2.3. Kakoii 13 HHKerepeyrcIeHHbIX TOPMOHOB HE SBIISIETCS TITUKOTPOTEHHOM?
A. ComaroTponuH.

b. TupeorponuH.

B. JIrorenHn3upyrOMuil TOPMOH.

I'. ®omnmuKyI0CTUMYIUPYIOMIHI TOPMOH.

3aoanue 3. BTOpUYHBIMHU TIOCPETHUKAMH JIEHCTBUS TOPMOHOB Ha KIIETKY SIBJISIOTCS IIUKITH-
yeckue Hykieotuasl, UTO, Ca2+, JUAALWITIULEPod. 3anoMHUTe, 4T0 TAM® M0 HEKOTOPHIM CBOUM
s dexram Ha MeTabOINU3M KIIETKH SIBIISETCS aHTaroHucTom 1l M.

3.1. BompHOMY B TedYeHHE HEACTW BBOJIWIM IpernapaT TeOPHUIMH — HWHTHOUTOpP (docdo-
nnactepasbl TAM®. AKTUBHOCTH KAaKOTO TOPMOHA MOXKET YCUITUTHCS Ha (POHE TaKoro NeueHus?

A. AnpeHaivH. I'. KopTtuso.

b. JIe30KCUKOPTUKOCTEPOH. . OcTpanuo:n.

B. AnsaoctepoH.

3.2. Y 60JbHOTO AMAarHOCTUPOBAHA OITYXO0JIb MO3TOBOT'O CJIOSI HA/IMOYEUHUKOB — (PEoXpoMo-
nutoma. Kakoil mocpeqHUK ropMOHAIBHOTO CUTHAIA aKTUBHO Y4acTBYET B JICHCTBUM Ha (PePMEHTHI
pU 3TOM 3a00JIeBaHUH?

A. TAMO. I'. Ca-kanpMoysIHH.
b. IIpocrarnanguHel. . ul' M.
B. uTM®.
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3.3. bonpHOI MOCTYNHI B KIMHUKY C THICPIIMKEMHENW B pe3ylbTaTe Pa3BUTHS OIyXOJIH,
npoayuupymomed aapeHanuH. C NOMOIIBIO BBEICHHS KAKUX BELIECTB MOXXHO YMEHBIIUTh MHTEH-
CUBHOCTb JICHCTBUS aip€HAIMHA HA OpraHbl-MULIEHU?

A. AxktuBaTtopsl ¢hochoandcTepassl.

b. tAM®.

B. Ilpocrarnaniussl.

I'. ul'M®.

J1. UTHruOUTOPHI KAJIBIIMEBBIX KAHAJIOB.

3.4. Kakoe u3 Ha3BaHHBIX COCAMHCHHUN HE SIBISCTCS BTOPUYHBIM TOCPEIHUKOM B JICHCTBUU
TOPMOHOB?
A. Jluarmnrmunepon. b nAM®.  B.uI'M®. TI.Ca*. J.I'M®.

Hpaewzmocmz; pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamil.
ITPOBEPHTE CBOM 3HAHUSA (CAMOKOHTPOJIb YCBOEHW S TEMBI)

3aoanue 1. BuyTtpusaepHble perenTopbl 00HApY>KEHBI JUIS:
A. AnpeHanuHa. I'. 'opmona pocra.

b. TpuitonTuponuHa. /1. CepoToHuHa.

B. I'mokarona.

3aoanue 2. Ilpu o0OcnenoBaHuy npeacTaBUTeNe ahpUKaHCKOro INIEMEHH MUIMeeB oOHapy-
KU HapymieHne cuHtesa B neuenn |IGF-1. B peanu3zamnum GMOIOTHYECKOTO NEHCTBUS KAaKOTO Top-
MOHA y4acTBYeET 3TOT Oe0K?

A. ComaroTpornuHa. I'. Comarocraruna.

b. IIponakTuHa. . JIroTponuHa.

B. Comaronubepuna.

3aoanue 3. ®ochonumnaza, pacmensiomas HochaTUAUIUHOZUTON HA JUAIMITIUAIEPOT
u UTO, sto:

A. ®ocponumnaza Ax. B. ®ocdonumnaza C.

b. ®ochonunaza Az. I'. ®oconunaza D.

3aoanue 4. Kakoii u3 HmxenepeurciaeHubix ropmoHoB HE sBinsiercst ctepouiom?
A. Koprtusod. I'. JIJakTOreHHBI TOPMOH.

b. AnboctepoH. J. AuruapokcuxoieKkanbudepod.

B. IIporecrepon.

3aoanue 5. Kakoit u3 HnxenepeunciaeHHbx ropmoHoB HE sBnsercst nentuiom?
A. OKCHUTOLIMH. I'. BazonpeccuH.

b. TpuiionTupoOHUH. J1. TupeonnbepuH.

B. I'mrokaros.

3aoanue 6. Gs-0enku CTUMYTUPYIOT aKTUBHOCTh aJeHUIATHUKIa3bl. OIHAKO C TEYEHHEM
BpeMeHH 3TOT 3 PeKT ncuyezaer. ITo0 00yCIOBICHO:

A. AT®-a3H0i1 aKTUBHOCTBIO 0-CyOBETUHUIIBI.

b. AT®-a3H0l aKTUBHOCTBIO Y-CyOBETUHUIIBI.

B. ®ochoanscrepasHoii aktuBHOCTHIO Gs-OemKa.

I'. ®ocdonumaznoit akTHBHOCTBIO Gs-0Oernka.

J1. I'Td-a3H0i1 aKTUBHOCTBIO O-CyOBETUHUIIBI.

3aoanue 7. DochopunupoBaThCs B pPEIENTOPaX TOPMOHOB MOTYT aMHUHOKHCIIOTBI, COJIepXKa-
e OH-rpynmel. HazoBute kuHa3y, KOTOPOii HE CYIIECTBYET:

A. Tupo3uHKHHA3a. I'. Tup/cep/Tpe-kunasa.
b. Peuenrop uncynuHa. J1. Penentop comaToTponuHa.
B. Cepun-TpeoHHMHKHHA3A. E. Tup/Ban-kunaza.
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3aoanue 8. BribepuTe BTOPUYHBIE TOCPETHUKH JEHCTBUS OKCHTOIUHA:

A.Ca?. I'. JIMauuIrannepot.
b. tAM®. J. Oxcuy a3ora.
B. uI'M®. E. UTO.

OTBeTHI K pelIeHnI0 3aJaHuii

/Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HaAHUIL
11-A;2-T,3-E;4-)XK;5-1;6-B;7-b).2—T1.3—T, 1.

Jlna camocmosamenvhoiul padomut:
11—A;12—B.21—T1;22—1;23—A.31—A;32—A;33—A, I;34— 1.

JIABOPATOPHAS PABOTA (60 MUHYT)

KauecTBeHHBIE peaKIIuM HA TOPMOHBI.

I'opmonwvl wyumoeguonoti sncenesvl. LL{uToBUHAS Kee3a CHHTE3UPYET U CEKPETHPYET BBICOKO-
aKTUBHBIE H0/IcOEpIKalie THPEOU JHbIE TopMOoHbL: TupokcuH (Ta) u 3,5,3 -TpuiiogTuponus (Ts),
a Tak)Ke HeHOIMPOBaHHbIM TOPMOH (ITOJUIENTH) TUPEOKATBIUTOHUH, (YHKIIHS KOTOPOTO CBsI3aHa
C peryJsinuen ypoBHs KaiubIus U ¢pocdopa B KpOBH.

Pa6ora 1. KauecTBeHHasi peaKiius HA THPOKCHH.

Ilpunyun memooa. Ilpu paspylieHun TupeouuHa obpasyercst Hoauj Kailus, U3 KOTOPOro
HOJ1 JIETKO BBITECHSIETCA MOAATOM Kanus. BelTecHeHue 1Ho/1a U3 CoJli HOAUCTOBOIOPOIHON KHUCIIOTHI
SBJIIETCS. OKUCIIUTEIbHO-BOCCTAHOBUTENIBHON PEAKIUEN, I/1€ HOANU Kajausl CIYyKUT BOCCTaHOBUTE-
jeM, a Hojat Kanus (OCTaToOK HOAHOBATOM KHUCIOTHI) — OKUcauTeseM. BeiienuBmuiics o oOHa-
PYKUBAIOT C TIOMOIIIbIO KpaxMaia (CHHEe OKpallUBaHKUE) B KUCIION cpelie.

X00 pabomwr. B npobupKy HaluBalOT 24 Kamuy TFUApPOIM3aTa THUPEOUAMHA, MPUOABIISIOT
3 karum 1 % pactBopa kpaxmaina, 1 xarto denondraienna, a 3areM 4 Karm ioaara Kalvs U MpH-
o6muzutensHo 10-15 kanens 10 % pacTBopa cepHOM KMCIOTHI 10 00eCIBEUNBAaHUS U MOSBJICHUS CH-
HEro OKpalIMBaHUsl.

Pesyabrar:

T'opmonwvl nodocenydounoti xcenesvi. B moxeny1ouHoON kene3e BbIpabaThIBaeTCs psf rop-
MOHOB: MHCYJIMH, TJIIOKaroH u JumnokauH. MHCynuH BbipabaTbiBaeTCs B B-KJIE€TKaX OCTPOBKOB JlaH-
repranca (oT aart. insula — ocTpoB), OTKy/a U MOJTYy4YHI CBoe Ha3BaHue. HCYIMH — Oelok, cocTo-
AIUN U3 ABYX MOJUIENTUIHBIX [EeMel, COEMUHEHHBIX IPYT C APYTOM AUCYIbPUAHBIMHU CBSA3SIMHU.

[lepBuyHas CTpyKTypa MHCYJIMHA MOJHOCTBIO paclIM(ppoBaHa M OCYIIECTBIEH XUMHUYECKHI
CUHTE3 MHCyIuHA. OpraHbl MUILIEHU Ul MHCYJIMHA: MBIIIEYHAs] TKaHb, )KUPOBas TKaHb, KapJIuo-
MHUOLUTHL. JleficTBHe MHCYJIHHA MHOrooOpa3Ho. MHCYIMH WIrpaeT BaKHYIO pojb B MeTabosn3Me
yraeBooB. OH CHUXAET coJepKaHUE TIIFOKO3bl B KPOBH, YBEJIMUMBAET OMOCHHTE3 TJIMKOT€HA B Iie-
YeHW M MBIIIIAX, YCUIMBAET JIMIIOTEHE3, T. €. 00pa3oBaHUE >KUPOB M3 YIJIEBOAOB, CTUMYIHPYET
cuHTe3 OenkoB. MIHCYIHMH SBIsSETCS aHTarOHUCTOM aJpeHajHa B PEryysiliui CUHTE3a U MOOMIIN3a-
IIUH TJIMKOT€Ha.

Pabora 2. [{BeTHBIE peakIMy HA HHCYJIMH.

Ilpunyun memooda. 'HCynMH maeT XapaKTepHbIE peakiuu Ha Oenok: OmyperoByro, Do,
Mwuiiona u ap.

Xo0 pabomut

buypemosas peaxyus. K 5 xarusam 1 % pactBopa nncynuna npubasisitor S kanenb 10 % pac-
tBopa NaOH, 2 xarun 1 % pactBopa cynbhara Meau U Bce IMePeMEINnBaOT; COJEPKUMOE TIPOOHp-
K1 ipuoOpeTaeT (proseToBoe OKpaluBaHue.
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Huneuopunosas peaxyus. K 5 xamsm 1 % pactBopa nncynuaa go6asnsior 5 kanens 0,5 %
BOJTHOTO PacTBOpa HUHTUAPHHA U KUTIATAT 1-2 MuH. B mpoOupke mosBisieTcs: po30Bo-(Ppu0JIETOBOE
OKpaIllMBaHUE, & C TCYEHUEM BPEMEHHU PACTBOP CHHEET.

Kcanmonpomeunosasn peaxyus (Myavoepa). B nmpooupky HanuBaroT 5 kanens 1 % pactBopa
MHCYJIMHA, 3aTeM J00aBISAIOT 3 KAl KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI U OCTOPOXKHO KHUIISI-
TAT. B mpoOupke NosBIsSETCs 0CaI0K KEITOTO IIBETA.

Peaxyus na muposun (Munnona). B mpobupky HanuBaroT 5 kanenb 1 % pactBopa MHCynIMHa,
N00aBISIOT 3 KAaIUTH peakTrBa MUIIOHA U OCTOPOKHO HArpeBaroT. B mpoOupke MosBsieTcs 0cagok
TEMHO-KPAaCHOTO L[BETA.

Peaxyus na amunoxucinomol, codepoicawue crabocsszanuyio cepy (®Doas). B mpodbupky
HanuBaroT 5 karenb 1 % pacTBopa MHCYJIMHA B JOOABISIOT S5 Kareinb peakTrBa Doisi, HHTEHCUBHO
KHITATAT W AT mocToATh 1-2 MuH. [Ipu 3TOM TNOSBISETCS YepHBIA WM OypbIii 0CalloK Cyabhuaa
CBHHIIA.

Pe3yabTar:

T opmoHbL M03206020 €051 HAONOYEUHUKO8. B MO3TOBOM CJI0€ HaIIOYCYHUKOB U3 AMHHOKHCIIO-
TBI THPO3WHA CHHTE3UPYIOTCS KATEXOJIAMHHBI, HMEIOIINE MMPOKATEXUHOBOE SAPO M aMUHOT PYIIITY.

Pa6ora 3. KauecTBeHHbIEe peaKklMi HA a{PEHAJIMH.

Ilpunyun memooa. Anpenanun o0agaeT CIa0OIICTIOYHON PEaKIMeH, JIETKO OKUCIISIETCS Ha
BO3/1yxe ¢ 00pa3oBaHUEM aJPEHOXPOMA, BCIEACTBUE YETO PACTBOP OKPAIIMBACTCS B KPACHBIH LIBET.
[Tpu B3aMMOACWCTBUU C HUTPUTOM HAOIIOAAETCS KEITO-OPAHKEBOE OKpAIIMBAHHE, C JHA30pPeaK-
TUBOM — KpPacHOE€ M C XJIOPHBIM JKeJIe30M — 3eJIeHOe. Peakiusi ¢ XJIOPHBIM JKEJIe30M XapaKTepHa
I TUPOKATEXUHOBOTO KOJIbIIA, BXOJSIIEro B MOJICKYJTy aJpeHalliHa W HOpaJpeHanuHa. B kpac-
HBIN IIBET )KUAKOCTh OKPAIIMBACTCS BCIEICTBHE 00Pa30BaHUS CJIOKHOTO COCIMHEHHS THITa a30Kpa-
CHTEJISL.

Xo00 pabomut

Peaxyus ¢ xnopuwvim orcenezom. B mpobupky HammBaroT 10 kamemb pacTBopa agpeHannHa
1 100aBIsA0T 1 Karumo XJI0pHOTo kenesa. [losBisiercs 3eeHoe OKpallliBaHue BCIEICTBUE MPUCYT-
CTBHsI TIHPOKATeXWHa B MoJekyie aapeHanunHa. [loGasmsror 3 kammm 10 % pacrBopa NaOH
1 HaOJIIOIAI0T U3MEHEHUE OKpALIMBaHUs (Ha BUIITHEBO-KPACHOE).

Juazopeaxyus. K 6 xarsm 0,5 % pactBopa cyiibpaHmIOBOM KUCIOTH TPHOABISAIOT 6 Kareb
0,5 % pactBopa HuUTpuTa HaTpus (cMmech auazopeaktuBa), 10 kamenbp pacTBopa aapeHalIMHA
n 3 xarum 10 % pactBopa NaOH. JKugkocTs okpammBaeTcsi B KpaCHBIH IIBET.

PesyJabrar:

PaGora 4. ®aroopeciieHUMsA NPOAYKTOB OKHCIEHUS apeHATNHA.

Ilpunyun memooa. AnpeHanuH, OKUCISSICH KHUCIOPOIOM BO3/1yXa, IPH J0OABICHUN IIEITOYH
naet GIIo0PEeCHUPYIONINE MPOTYKTHI.

Xo0 pabomutr. K 10 xarmsm Boasl npuiuBaroT 6 xanens 10 % pactBopa NaOH u 6 xamnens
pactBopa agpeHanuHa. [lomecTuB mpoOUpKy mepea BKIFOUYEHHBIM (PIIOOPOCKONIOM, HaOJIIOJAI0T
3eNeHyI0 (DIIF0OPECLICHIINIO POTYKTOB OKUCICHUS aJlpeHalInHa.

Pesyabrar:
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Topmonwvl nonoguvix dicenes. 11onoBble TOPMOHBI CHHTE3UPYIOTCS B CEMEHHUKAX, SIMYHUKAX,
TUTALIEHTE U HAaIOYCUHUKAX.

JeHckue MonoOBbIE TOPMOHBI — AICTPOTEHBI — MOYKHO pacCMaTpHBaTh KaK MPOU3BOHBIC
sctpana (yrieBogopona ¢ 18 atomamu yriepona). OCHOBHBIMH MPUPOJHBIMU CTPOTCHAMU SIBJISI-
FOTCSI 3CTPANOI, 3CTPOH M TOPMOH KEJITOTO TeJla — MPOTeCTEPOH.

MyXCKHE TMOJIOBBIE TOPMOHBI — aHJPOTEHBI — MOXKHO paccMaTpUBaTh KaK MPOU3BOIHBIC
anapocrana (yriaeBomopoaa ¢ 19 aromamu yraepoaa). K MykCKuM MOJIOBBIM TOPMOHAM OTHOCSTCS
TECTOCTEPOH U aHJPOCTEPOH.

Padora 5. KauecTBeHHasi peakiiusi Ha (DOJLIUKYJIUH.

Ilpunyun memooa. KauectBeHHas peakius Ha POJUTMKYIUH (3CTPOH) MPOBOIUTCS C KOHIICH-
TPUPOBAHHOW CEPHON KUCIOTOM U 00yciioBIeHa 00pa3oBaHUEM YPUPHOTO COCAMHEHUS COJIOMEHHO-
KEJITOTO IBETA C 3€JICHON (DITFOOPECIICHITHECH.

Xo00 pabomour. C MacinssHbIM pacTBOPOM (OJUIMKYJIMHA PEAKIIUIO MPOBOJAT NMPH KOMHATHOU
temneparype. K 2 xammsam maciastHoro pactsopa GoiuukyiauHa npuinBatoT 30 Kaneninb KOHIEHTPH-
POBaHHOM cepHOil KUCIOTHI. [locTeneHHO pa3BUBAETCS COTOMEHHO-KEITOE OKpalTUBaHUE.

Pesyabrar:

BrpIBOABI:

IHoanuck npenogaBares:



3AHSTHE 23
BUOXUMMUSA 'OPMOHOB. TECT HA TOJIEPAHTHOCTD K I'VTIOKO3E

AKTYaJIbHOCTBH TeMbI. MeXaHNU3M JICHCTBUS MHINBUAYAILHBIX TOPMOHOB HEOOXOIMMO 3HATh
HE TOJBKO YHJIOKPHHOJIOTY, HO U Bpady JitoOO# crnenmanu3anvi. [ OpMOHBI HANIUIA IIHPOKOE MPH-
MEHEHHE B MeAMIIMHE. J[MarHocTuka SHIOKPUHHOW MATOJOTMH HA OCHOBAHWU M3MEHEHHS OMOXMH-
MHUYECKUX MOKa3arenel Merabosn3Ma, B YaCTHOCTH, TMAarHOCTUKA CaXxapHOro auadera ¢ MOMOIIBIO
METO/Ia HAarPY3KH TIIFOKO30H IUPOKO MPUMEHSETCS B MEUIIUMHCKOW TIPAKTHKE.

I_Ie.m, 3aHATUA- 3aKpCIUTh 3HAHUA O XUMHUYCCKOM CTPOCHHUU U MCXAaHU3MaAX ﬂeﬁCTBHﬂ HHAN-
BUJYJIbHBIX TOPMOHOB; 0CO0O€ BHHMMAaHHE YICIUTh SHIAOKPHHHOW MATOJOTHUU ITOKEIYIOYHON
JKCJIC3BI, HAaYYUTBCA CTPOUTHL W HHTCPIIPCTUPOBATHL PE3YJIbTAThI IMOCTPOCHUS PA3JIUMYHBIX THUIIOB
TJTUKEMUYECKUX KPUBBIX.

TpeGoBaHus K HCXOHOMY YPOBHIO 3HAHUIA. TpeOoBaHMs T€ ke, YTO U K IPEIbIIYIIEMY 3a-
HATHEO. JIOTIOTHUTEIHPHO HY)KHO BCIIOMHHUTH M3 Kypca OMOOPTaHUYECKOH XUMHUH O TOM, YTO TITFOKO-
3a (Onarogapst HAIMYUIO B €€ PopMyIie alberuAHON IPYIIBI) 00J1a1aeT PeAYIUPYIOIUMU CBOMC-
TBaMu. Ha 3TOM OCHOBaHBI METOJIbI €€ ONPECIICHHS B OMOJIOTHUECKUX FKUTKOCTSX.

3AJAHME 111 CAMOITIPOBEPKH UCXOJIHOI'O YPOBH 3HAHUM

3aoanue 1. Kakoii u3 3TUX yrieBoJI0B AacT peakiuio Tpommepa?

A. Caxapo3a. I'. I'moko3a.
b. JlakTo3a. M. I'mukoreH.
B. ®pykro3a.

Hpa6uﬂbH06mb pPeweHUs npoeepvnie, conocmasue e2o c omeemamu.

Bonpocsl 1151 00Cy:KIeHUA:

1. l'opMoHBI TUNOTaIaMyca: XUMHYECKOE CTPOEHHUE, THIT PEIENTOpa B KIETKAaX-MHUIICHIX, Ka-
CKaJHBIA MEXaHU3M YCHUIIEHUS TOPMOHAIBHOTO CHUTHAJIa, OTBET KJIETOK Tunodusa Ha JEHCTBHUE JIH-
OEpUHOB M CTAaTUHOB rUIIOTaJIaMyca.

2. T'opmoHsI afeHorunopusa: XUMUIECKOE CTPOCHHE, TUIIBI PELIEITOPOB B TKAHIX-MHUIIEHSX,
KaCKaJHBbI MEXaHW3M YCWJICHHS TOPMOHAJIBHOTO CHTHaja, peanusainus s¢ddexra TOpMOHOB Ha
ypOBHE TKaHei-MuiieHei. Poib M30bITOYHOM U HETOCTATOYHON CEKPEIIMH TOPMOHOB.

3. T'opmoHEI Heiltporunopuza: XUMUIECKOE CTPOCHUE, TUIT PEIIETITOPA B TKAHU-MHUIIICHH, Kac-
KaJIHBI MEXaHW3M YCUJICHHsS] TOPMOHAILHOTO CHUTHAla, peanu3aius 3pQexra OKCUTOIIMHA U Ba30-
IIpeccHHa Ha YpOBHE TKaHeW-MuuleHe. HecaxapHsiii quader.

4. TUPOKCHH U TPUHOATHPOHHUH: XMMHUYECKOE CTPOEHHUE, MPEIIIECTBEHHUK CHHTE3a, THUpe-
OorJo0yNIMH, TUN pelenTopa B TKaHU-MUIIECHU, peanu3anus 3¢ @deKTa TUPEOUTHBIX TOPMOHOB Ha
ypOBHE KJIEeTKU. Ponb mepokcuaassl u neionassl B MeTabonusme ropMoHoB. [IposiBieHne rumo- u
TUTIEP-TUPEOUTU3MA.

5. T'opMOHBI KOpBI HA/IMOYEYHUKOB: XUMHUYECKOE CTPOSHUE, MPEIIeCTBEHHUK CHHTE3a, THUII
perenTopa B TKaHU-MUIIEHH, peanu3amnus 3GGeKTa TITIOKOKOPTUKOUIOB U MUHEPATOKOPTUKOHIOB
Ha ypoBHe kieTku. Cunapom Kymmara. «bpoH3oBast 0071€3HbY.

6. [ToyloBBIE TOPMOHBI: XUMUYECKOE CTPOCHHE, MPEIIICCTBEHHUK CHHTE3a, peanm3arus (-
(heKTa SCTPOreHoB, MPOrecTepOHa U MYKCKUX TIOJIOBBIX TOPMOHOB Ha YpOBHE KJIeTKH. M30bITOuHas
Y HEI0CTATOYHAsI CEKPELHS MOJOBBIX TOPMOHOB.

7. IHCynuH ¥ TJIIOKaroH: XWMHUYECKOE CTPOEHHUE, CHUHTE3 HWHCYJIMHA, THUIBI PELENnTOpOB
B TKAaHSIX-MHUIICHSAX JIJIS TIFOKaroHa ¥ MHCYJIMHA, peanu3aius 3QdheKTa TOpMOHOB MOHKETYA0YHON
Kele3bl Ha ypoBHE KieTok. Hapymienus metabonusma npu nuadere. JlmarHoctuueckoe 3HaYCHHE
TJIMKEMAYECKUX KPUBBIX.
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3ATAHUA JJII CAMOCTOATEJBLHOM PABOThI

3aoanue 1. O6paTuTe BHUMaHUE HA TO, YTO MOJUYPHUS OTMEUAETCS HE TOJIBKO MPHU CaxapHOM
muabere (Diabetus mellitus), Ho u nmpu Hecaxapuom auabere (Diabetus insipidus), a Takske mpu mo-
4eyHoM JuadeTe (MpH MOpaXeHUH MoYeK). Pa3mnyuTh NpuunHy MOJNYpPUH TIOMOTAeT ONpeeieHHe
yIIeJIBHOTO Beca MOUM U JIaHHBIE OIpe/ielieHus YpoBHA riinkemun. He 3a0biBaiite, 4To yacto quader
HOCHUT CKPBITBIH XapaKTep M BBIABUTH 3a00J€BaHWE MOYKHO Ha OCHOBAaHHMHU PE3yJbTATOB HATPY3KU
TJIFOKO30M.

1.1. ITpu oGcnenoBaHuU OOJBLHOTO HAa TOJIEPAHTHOCTH K TIFOKO3€ OIMPENEICH HATOIIaK Ypo-
BEHb ITIOKO3bI B KpoBHU 7,0 MMOIIB/JI, yepe3 2 yaca mocje Harpys3ku rioko3oit — 10 mmons/n. s
KaKOro HapyUICHHUs PETYISIIAN YTIIEBOIHOTO 0OMEHa XapaKTePHBI 3TH MOKa3aTen?

A. CaxapHblii 1uaber. I'. Bone3ur Agaucona.

b. CkpeorTas gpopma caxapHoro auadera. J. Muxkcenema.

B. I'nnepuncynnHusm.

1.2. B kIuHUKY MOCTYNHI peOCHOK C jkamo0aMu Ha YCHIICHHYIO XKy, 4acTO€ MOYCHCITYC-
kaHue. KiMHnyeckuit aHanus KpoBU M OOIIMI aHAJIU3 MOYHM MATOJOTMYECKUX KOMIIOHEHTOB HE 00-
HapyXwid. YTo MOKHO IPUMEHUTH AJIs JIe4yeHus: peoeHka?

A. BazonpeccuH. I'. Tupeonnun.

b. OxcutoruH. . KopTukocTtepoH.

B. Anpaoctepon.

1.3. B 9HIOKpHHOJIOTHYECKOE OT/IeNICHNE TIOCTYIIIIA OOJIbHAS C JKajJo0aMu Ha KXy, 9acToe
MOYEHCITyCKaHHe, BBIPAKEHHYIO CYXOCTh KOXKHBIX NMOKpOBOB. IIpu aHamm3e Mo4yM KayecTBEHHOU
MATOJIOTUU HE BBISBICHO, TNIOTHOCTH Moun 1,009. [y kakoro HapyIieHuss TOPMOHAIBHOMN perysis-
IIUH 3TO XapaKTepHO?

A. HecaxapHuslii quader. I'. TupeoTokcukos.

b. Crepounuslii auaoder. . Muxkcenema.

B. Uncynspusiii auader.

1.4. TTpu nabopaTopHOM aHa/KM3€ Y OOJBHOTO BBHISBICH THIEPIIIMKEMUYECKUA TUT TITUKEMU-
yeckoi kpuBoH. [Ipu kakom 3a0607€BaHUM, TOMUMO CaXapHOTO AUa0eTa, 3TO MOKET OBITH?

A. Tupeotokcukose. I'. HecaxapHom auabere.

b. bone3nn Aaucona. . T'unoTtupeose.

B. Mucynunome.

1.5. B xnuHUYECKO# 1abopaTopun MpH aHAIM3€ MOYH B OJTHOM M3 MPOO OMPEeaeNTniIn HU3KHUMA
ylenbHbll Bec. Kakne n3MeHeHns JOJKHBI COITYTCTBOBATh ATOMY IOKA3aTel0?

A. Kpeatunypus. I'. IIporennypus.

b. I'mroxo3ypust. . Honuypus.

B. Keronypus.
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1.6. YV GonbHOTO NpH aHaATU3€ MOYM OIPENCNIUIM HU3KUN Y/AEIbHBIN BeC. YPOBEHb KaKoro
TOPMOHA B KPOBH HYXHO OIPEEIUTh y OOJIBHOTO [UIsl yTOUHEHHs HapyIIeHUs ?

A. VncynuHa. I'. AnpnocrepoHa.

b. Bazonpeccuna. . TupeokaabIIUTOHUHA.

B. Koprusomna.

1.7. Tlpu mpodocMoTpe y KEHITUHBI BBIABICHA CKpbiTas (opma nuabera. JlabopatopHbie
aHAJM3bl MO3BOJIMJIM Bpayy Ha3HAYUTh TUETOTEPANHIO CO CHIKCHHBIM KOJHYECTBOM YIJIEBOJIOB
W YBEIMYCHHE JIMIIOTPOIHBIX BemlecTB. Kakoil ocHOBHOW Metabonumueckuit 3ddekr mocturaercs
TaKou 1ueToun?

A. TIoBBIIIICHNE KCIIOJIL30BAHMSI TIIFOKO3bI HA CHHTE3 KHPA B JKUPOBOU TKAHH.

b. CHmKeHue OKHCIIEHUS JKUPHBIX KUCIIOT B TICUCHHU.

B. IloBbimeH#e NCTIOIH30BAHUS TIFOKO3BI HA CHHTE3 JKUPA B TICUCHH.

I'. YBenuuenue cuHTe3a (ocoaumuaoB M yMEHbBIICHHE OTIOXKEHHUS HEUTPaTIbHOTO KHUpa
B TICUCHH.

J. CHmxenue cuHTe3a pochonunuios.

3aoanue 2. IHCynuH U TIIOKaroH — aHTaroHUCTHl. BCOMHUTE MEXaHHW3M JEHCTBUS STUX
TOPMOHOB Ha YIJIEBOAHBIN U JIMIIUIAHBIA OOMEHBI.

2.1. [TauuenT npu nedyeHuu ronomanueM morepsut 10 kr Beca. AKTHUBaLMA KaKoro TOPMOHA
MpUBEJa K YBEIMUYCHHUIO CKOPOCTH KaTaboIu3Ma KUPOB TIPU TOJIOJAHUHN?

A. UucynuHa. I'. Anppoctepona.

b. Comarocraruna. . OxcurornuHa.

B. I'mokarona.

2.2. borbHOMY caxapHBIM JIHA0ETOM C OTPUIATEIBHBIM a30THUCTBHIM OalaHCOM Ha3HAYMIA
MHBEKIMU MHCynuHa. Ha kakoil mpouecc mojeicTByeT HHCYJIMH Ui BOCCTAHOBJIEHUSI a30TUCTOrO
paBHOBeECHS?

A. HruGupoBaHue TIIIOKOHEOreHesa.

b. UuruOupoBanue rivkonusa.

B. YBenuueHne NpoHUIIAeMOCTH KieTok s Ca?”,

I'. AxktuBanuro riukoreHdochopuiaszs.

J1. AxtuBanuio nporenHdocdaras

2.3. B ximHuKY moctymui 0onpHOW 0e3 co3HaHus. B BbIIbIXaeMOM BO3ayxe OBLIT 3amax are-
TOHa, YIPYTOCTh TKaHeW cHibKeHa (06e3BokuBaHue). Kakoii OnoxuMuyeckuil aHanu3 OyAeT BIU-
CBIBaThCS B KIIMHUYECKYIO KapTUHY 3a00JI€BaHUS?

A. T'uneprammario0yiaMHeMusl.

b. Camxenue conepxanust NHz — CO — NH2 B kposu.

B. Hamuuue B moue CHz — CH (OH) — CH2 — COOH.

I'. CHmxeHue yienpHOro Beca MO4H.

J1. CHuXeHue coiepikaHusl aMUHOKHCIIOT B KPOBH.

2.4. BriorHe 0JIaromoOyYHBI HOBOPOXKIICHHBIH, OCTaBICHHBI 0€3 KOPMIICHUS HA JJTHTEIh-
HBIU MepHoA, yMep. AHaAJIN3 B3ATOr0 OMOINCHEN TKAaHEBOIO MaTepuaa BBISBUJI OTCYTCTBUE B Ieye-
Hu (pochoenonmupyBaTkapOOKcUKHHA3B. Kakoit TOpMOH HHAYITUPYET CHHTE3 3TOT0 (pepmenTa’?

A.I'mokarod. b. Tupokcun.  B. Wucynmun. I'. Koptuzon.  JI. AnbaocTepoH.

2.5. [ToapocTKy, UIMTENBHO CTPAAIONIEMY THIIOTIIMKEMHUEH, BBEJIH TITFOKAroH U HE TOTYJHIIN
OTBETHOW peakiuu Ha ropMmoH. MccienoBaHue TKaHM TEUY€HH, B3ATOW NMpU OHOICUH, BBISBHUIIO
nedext pepmenta. HazoBure 3ToT PepMeHT:

A. T'moko30-6-docdatneruaporenasa. I'. ®ocdormokomyrasa.

b. I'excokuna3za. M. I'mroko30-6-docdarasa.

B. ®ocdorekconzomepasa.

122



2.6. Y pebeHka 2-ro rojia )Ku3HH, CTPAAIOIETO MBIIIEYHON CI1a00CThI0, OOHAPYKHUIIN yBEIIH-
YEHHYIO [eYeHb U HU3KUU ypOBEHb TJIIOKO3bI B KpOBU HaToulak. Ilocie BBeAeHMs TiIIOKaroHa ru-
NEepriInKeMusi He BOSHUKaET. MccnenoBanre TKaHHU MIEYSHH, B3SITOM MPH OUOTICHH, BBISIBUIO Ae(heKT
dbepmenTa. HazoBute 3TOT hepMeEHT:

A. a-Amunasa. I'. 'excokunasza.

b. JlakTatneruaporenasa. . ®pykTokrHa3a.

B. I'mukorendochopunasa.

3aoanue 3. BcnoMHUTE MEXaHU3M JCHCTBUS TOPMOHOB KOPBI HAIITOYEUYHUKOB.

3.1. [IeBymika oOparuiachk K Bpady C KaloO0aMHu Ha PE3KYH) MBIMICYHYIO ClIa00CTh, TOJIOBO-
KPY)KEHHE, YCWICHHUE MUTMEHTAlMM KOXKH, TOTEPI0 BECA, CYXOCTh KOXKH, MOBBIIIECHHBIA IHYpPE3.
[Tpu oOcienoBaHUM YCTAHOBUJIM CHUKCHHOE apTepUATbHOE JIABJICHHE, KOHIICHTPAIUS TIIFOKO3BI
kpoBu 3,0 MMOJIB/JI, TIOBBIIIIEHHOE BBIICICHUE HAaTpUs ¢ Movol. HasHadyeHume kakoro mpernapara
MOJXKET yIy4IIUTh COCTOSTHHE OOJTBHOM?

A. Uucynuna. I'. Anppoctepona.

b. I'mrokarona. J. I[TutyntpuHa (BBITSKKA U3 3aIHEH 0T THITOMHU3a).

B. Tupokcuna.

3.2. BonpHOI oOpaTwics ¢ )ajmobamMu Ha OOIIYI0 YTOMIISIEMOCTh, TOJIOBHYIO 00Jb, 0OJb
B CMIHHE U KOHEYHOCTAX, UCXYAaHHE KOHEUHOCTEH M yBEIMYEHHUE KUPOBBIX OTIOKEHUN B 00JIaCTH
CIHMHBI U LIEH, NOCTOSHHYIO *ax1y. [Ipu ocmoTrpe Bpau 3anono3puin cunapom Muenko—KyiuHra.
W3meHeHue ypoBHS KaKOro TOPMOHA B KPOBH MOATBEPKAAET IPEANONI0KEHNE Bpada?

A. TupokcuHa. B. AnpnocrepoHna.

b. KopTtusona. I'. IIporecrepona.

3aoanue 4. llpu 3a0051eBaHNH CaXapHBIM JUA0ETOM HapYIIAETCSl YCBOCHHUE TIIFOKO3BI TKAHS-
MU U yCHJIMBaeTcs pacnan nunuaoB. B pesynbrare nepunura YK napymaercst ¢pyHKImonupoa-
Hue L{TK u u36siTok Monekyn anetmii-KoA HUcmosis3yeTcess Ha CHHTE3 KETOHOBBIX TeEl.

B xnmMHuKY noctaBieHa OoJfibHas ¢ caxapHbIM 1Ua0eTOM B MIPEKOMATO3HOM COCTOSIHUU KETO-
alI0TUYECKOI0 TUIA. YBEIMUEHUE COJEpKaHUsl KaKoro MeTaboInTa K 3TOMY MpUBEIO0?

A. Manonara. I'. Aueroanerara.

b. Okcanoarnerara. J1. Acnaprara.

B. a-Kerornyrapara.

HpLIGMJleOCmb pemeHuzZ npoeepbsnie, conocmasue ux ¢ omeemamul.

ITPOBEPBTE CBOM 3HAHUSI (CAMOKOHTPOJIb YCBOEHHS TEMBI)

3adanue 1. Momnoioil manueHT, CTpaIaIINi HHCYIMH3aBUCUMBIM JUa0€TOM, COOII0IaI pe-
KOMeHJIalluM Bpaua. bonbHOI Xopoio ceds dyBcTBOBai. OHAKO NPU ONpPENEIEHUN YPOBHS IIIO-
KO3bI B KPOBH Y HEro Obuia 0OHapykeHa BeIpakeHHas runepriukemust (15 mmons/i). Conepxanue
TIIUKO3WIMpOBaHHOTO remoriioonHa HbA . cocraBmno 5,0 %. Hackonbko KOMIEHCHpPOBaHO 3a00-
neBaHue?

Kommenmapuii. HecMOTpsi Ha BBICOKHI YPOBEHB TIIOKO3bI cozepkanue HbA. y GompHOTO
OBLJI0O HOPMAIBHBIM, T. €. 33 TIPOIIEIINE HECKOJIBKO HEIEIb JIeUeHHe 1uadera Opu10 3P EeKTUBHBIM.
Hannune runeprimkeMun, Kak yAajaoch BBISICHUTH Npu OoJiee MoApoOHOM aHaMHe3e, 00BICHSIOCH
OOMJTBHBIM 3aCTOJIBEM HAaKaHYHE.

3aoanue 2. llpn ananmse Moun y 0OJLHOTO OOHAPYXEHA BhIpAKEHHAS TIIIOKO3ypusi. Bermom-
HUTE, YeMy PaBeH MOYCYHBIA MOPOT JUIS TIIFOKO3bI. YKaKHTE YPOBEHb TIMKEMHHU, MPH KOTOPOM
TJII0K03a OY/IET 9KCKPETUPOBATHCS B MOYY:

A. 6 MMOJIB/II. B. 15 mMomb/m1.

B. 10 mMomb/m1. I'. 40 MmMoiIB/m1.
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3aoanue 3. Bribepute npuunHy, M0 KOTOPOH TIIIOKO3YpUS MOXKET OTMEYaThbCsi Y OOJIBHOTO
C HOPMOTJIUKEMHUEM:

A. Crpecc. B. 3aboneBanus nmouex.

b. T'omon. I'. TupeoTokcuko3.

OTBeTHI K pelieHUuI0 3aIaHui

Jlna camonpoeepku ucxo0Ho20 ypoeHsa 3HAHUIL.

1—B,T.

Jlna camocmoamenwvhou pabomot.
11—A;12—A;13—A;14—A;15—1;16—b;1.7—T.
21—B;22—A;23—B;24—T1;25—]1;2.6 —B.
31—1,32—b. 41—T.

JIABOPATOPHAS PABOTA (60 MUHYT)

H3yuyeHue yriieBOAHOro 00MeHa METOA0M HATPY3KH ITFOKO30H.

JUig TMarHOCTUKU caxapHOro Auadera U HEKOTOPBIX MAaTOJIOTMYECKUX COCTOSHUM (HemocTa-
TOYHOCTh (DYHKIIMU TIE€YEHU U MOYEK, HEKOTOphIe AHAOKPUHHBIC 3a00JEBaHUS, HOBOOOPA30BAHUS
MO3ra, IOJDKEIIyI0YHOM JKeJe3bl U HaAlIOYEYHUKOB, TMIIOBUTAMUHO3 B1, HEKOTOpBIE HACIIECTBEH-
Hble ahepMEHTO3bl) BAXKHO UMETh MPEJCTABICHUE O COCTOSHUU YIIIEBOJHOTO OOMEHa y OOJIBbHBIX,
OJIHUM M3 IOKa3aTeled KOTOPOro SIBJISETCS YPOBEHb IUIIOKO3bI B KpOBU. B HOpME KOHLEHTpauus
TJIIOKO3BI B KPOBU B3pOCIIOro yenoBeka coctasiser 3,9-6,1 Mmoab/ii.

[lepopasibHBIil TECT Ha TOJEPAHTHOCTH K IJIIOKO3€ (Harpys3ka IJIIOKO30M) MO3BOJISIET BBIIBUTH
MATOJIOTHIO B TE€X CIIydyasx, KOT/Ia UCCIIEJOBAaHUE COJIEP>KaHMs TIIOKO3bl B KPOBU HATOIIAK HE MO3-
BOJISIET BBISIBUTH HapyIllI€HNs OOMEHA BELIECTB.

Ilokazanus 0113 nposedenuss mecma Ha MOIEPAHMHOCINDL K 2TIIOKO3€:

— HeoqHo3HauHble pe3ysibTaThl OAHOKPATHBIX AHAJIU30B KPOBH HATOILAK.

— I'mroko3ypus: maHkpeaTudeckass M BHEMaHKpeaTuuyeckas (mepBasi cBsi3aHa C HEIOCTaTKOM
CEKpeLMH WM HEJOCTaTOUYHOCTHIO CAMOI0 MHCYJIMHA; BHEMAHKpeaTndyeckas II0KO3ypUs pa3BHUBa-
€TCsl IPU NOPAKEHUH IPYTUX OpraHoB BHyTpeHHel cexpenuu, [ITHC, npu smonmonansHoOM cTpecce,
3a00JIeBaHUSAX MOYEK, IEUYEHH, U30BITKE YIIIEBOJOB B IUETE, TP OEPEMEHHOCTH).

— Kiinnndeckue npu3Haku caxapHOro auadera MM ero OCJIOXHEHUH MpU HOPMAaJbHOM KOH-
LEHTPAIMH TJIFOKO3bI KPOBU HATOINAK (CKPBIThIE (OpMBI 1HabeTa).

Ilposedenue nazpy3ku. YTpoM HaTOIAK y 00JbHOrO OepyT KPOBb M3 Majiblia s ONpeene-
HUS COZICPKaHUS TIIFOKO3BI, ITOC)Ie Yero emy narot BeimuTh 200 MIT pacTBOpa IITFOKO3HI (U3 pacyera
1 r rmroko3sl Ha 1 KT Macchl Tena) B TedeHue 5 MuH. 3ateM yepes Kaxapie 30 MUH y O0JBHOTO CHO-
Ba OepyT KpOBb U3 Maibla (B rpenenax 2,5-3 4), ¥ pe3ylbTaThl ONPENEICHUs CONEPKaHMs TIFOKO-
3Bl B ATHX MPO0axX MCHONB3YIOT Ui MOCTPOCHHS TIIMKEMUYECKHX KPUBBIX, OTKJIAJbIBasi HA BEPTH-
KaJIbHOM OCH 3HAaUY€HHE KOHILIEHTPAIMU TIIIOKO03bl B KaX/10M 1po0e, a Ha TOPU30HTAIbHON — BpeMs
(MHHYTBI UJIH Yachl).

Xo00 pabomwi. B npobax mnsa ananuza Ne 1-6 ompenenure coaepskaHue TIIFOKO3bI (cMm. MH-
CTPYKIHMIO K IpakTuyeckomMy 3ansaTHIO Ne 11 «Omnpenenenue riaroko3bl B KPOBU (PepMEHTATUBHBIM
MeTogoM»). B 1-i mpoOupke — CBHIBOPOTKA KPOBH, B3ATOW HATOIIAK, BO 2—6-if MpoOMpKax — B3s-
TOI yepe3 kaxJple 30 MUHYT MOCJe Harpy3Ku Ioko30i. Ha ocHoBaHMM NOSTydyeHHBIX JaHHBIX I10-
cTpoiiTe KpuByro. [Ipoananu3upyiTe riIUKEMHYECKYIO KPUBYIO, 3AITUIINTE BHIBOIBI.

B nopme nociie Harpy3ku KOHILIEHTpalMsl TJIIOKO3bI B KPOBU BO3pAacTaeT B TEUEHHUE IIEPBOIO
gaca Ha 50—80 %, yepe3 2 yaca ee ypoBeHb CHI)KAETCs (4aCTO HIDKE MCXOIHOTO0), a uepe3 2,5—3 Ja-
ca OH BO3BpAIIIAETCs K UCXOAHOMY. B ciyuasx HapymeHus TojepaHTHocTd K rimokose (HTI) 3na-
gutensHoe (10 10,0 MMoIb/ JT) MOBBIILIEHUE KOHIICHTPAILIMHU TJIFOKO3BI ITOCJIEe Harpy3KH COXPaHsIeTCs
6onee 3 u.

I'mukemMuueckue KpuBbIE y JIeTeil UMEIOT TaKOM e XapaKTep, UTO U 'y B3POCIbIX, C TEM JIUIIb
OTJIMYUEM, YTO MOBBIIICHNE KOHLIEHTPAIMK caxapa B KPOBHU Yy JIeTeil MEHbIIIee.
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Ha pucyHke — riMKeMHYeCKHE KPUBBIC IIPU OJAHOKPATHOM HArpys3Ke TIJIFOKO30H B HOPME
Y IIPU HEKOTOPBIX MATOJIOTMYECKUX COCTOSTHUSIX.
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Bpewms, mun

Knunuxo-ouaznocmuueckoe 3nauenue oyeHKu 2IUKEMUUECKUX KPUBLIX. Y OONbHbIX ¢ pas-
HbIMU popmamu ouabema HAPACTAHUE INIMKEMUYECKON KPUBOI MPOUCXOAUT MEJUIEHHEE, 10OCTUras
yepe3 60—150 MuH 3HauUTENbHON BenuuuHbl (Oonee yeM B 1,8 pasza mpeBbliias UCXOHOE 3HAUe-
HUE), B OOJIBLIIMHCTBE CIIydaeB OTMevaeTcs Ioko3ypus. Uem Tspkenee 3a0osieBaHHE, TEM IO3XKE
JIOCTUTAETCd MAaKCUMYM TJIMKEMUHU M TeM OH Bblllle. [loHMkeHue KpuBoi IpOUCXOAUT OUYEHb MEN-
JIEHHO, Yallle OHO pacTiIruBaercs Ha 3—4 4.

3abonesanusm wumosuoHoU dcenesvl, CBI3aHHBIM C €€ TUnepQyHKIUEeH, CBONCTBEHHBI IIIH-
KeMHUYeCcKHe KpuBbIe ¢ 0oyiee OBICTPBIM, YeM B HOpME, MOABbEMOM, YTO, BO3MOKHO, BBI3BaHO Oolee
MHTEHCUBHBIM OOMEHOM BEIIECTB U BO30YXKJICHHEM CHMIIATUYECKOTO OT/eNla BEreTaTUBHON HEpB-
HOM CUCTEMBI.

st GONIBHBIX C adeHoMmol ocmposkos Jlaneepeanca, eunomupeo3om (Muxceoemot), 6ones-
Hbl0 AOOuCcOHa XapaKTepeH HU3KHMIM MCXOIHBIN ypOBEeHb KPHBOM, HU3Kas €€ BEpLIMHA U BBICOKUH
noCTIIMKeMU4eckuit koapduiment. [Ipn HeKOTOpBIX TsxKeNbIX 3a00neBaHUAX (SHUEDATUT U Jp.)
TJII0K03a MOXKET MOSBIATHCS B MOYE B Pe3yJIbTaTe pEHAIbHOW TIIIOKO3YpHUH.

Kpurepun BO3 u1si mocTaHOBKH AMarHo3a «caxapHoiii iuadem» u HTT

JAuarno3 Bpewmst B3siTHS KPOBH BeHno3Hast meJbHasi KPOBb, MMOJIB/JI
Caxapusriii tuadet | Harormmak >6,7
2 4 rocie Harpy3Ky TIIFOK0301 >10,0
HTT Haromax <6,7
2 4 1ocyie Harpy3KH TIIFOK030H 6,7-10,0

Pesyabrarnl:  Ecram. =

Ovun | 30 Mun | 60 vun | 90 mun | 120 Mun | 150 mun

Hauuent 1 | Eon.
C r1t0K036! (MMOJIB/1)
Mauuent 2 |Eon.
C 111t0K03bI (MMOJIB/M)
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BUOXUMMS ITIEYEHU. UHTETPALIUSA METABOJIN3MA

3AHSATHE 24
BUOXUMMUA NEYEHU. UCCJIEJOBAHUE KOJUIOWJHOM YCTOMUYNBOCTH
BEJIKOB U OITPEJEJIEHUE COAEPKAHUA OBIIETI'O BUJINPYBHUHA B
CBIBOPOTKE KPOBH

AKTYaJIbHOCTb TeMbl. [leueHp Urpaer LEeHTpPalbHYIO pOJib B IPOMEKYTOYHOM OOMEHE Be-
miectB. OcobeHHOCTH (PepMEHTATHBHOTIO ammnapara MeYeHu U €€ aHaTOMUUECKHUX CBSI3ell ¢ ApyrumMu
OpraHam JIal0T BO3MOKHOCTb II€YEHU y4acTBOBATh B PEryJISALUU MPAKTUYECKH BCEX BHJIOB OOMEHa
BEILECTB U MOJJECPKUBATh IMOCTOSHCTBO KOHIIEHTPALlMM B KPOBUM MHOTMX JKU3HEHHO Ba)KHBIX CO-
€AVHEHUM.

[leyenp — Ooublasi «IPOMEKYTOUYHAS] CTAHLUSA» MEXKIY MOPTAIBHBIM U OOIIUM Kpyramu
KpoBooOpamieHus: opranu3ma. Kak mpaBuiio, Bce BEIIeCTBa, BCACHIBAIOIINECS U3 KUIICYHHUKA, TIPO-
XOJAT uepe3 nedeHb. OyHKIUU Ne4eHd 00YCIIOBIMBAIOT €€ CBOCOOPa3HbI «OMOXUMHUYECKUN allb-
TPYU3M»: MHOTHE ITPOUCXOJIALINE B HEM MpoIiecChl 00ECIIEUNBAIOT CUHTE3 PA3IMYHbIX BEILECTB 1JIs
JPYTUX OPTraHoB, a TAK)KE Ha 3aIIUTY 3TUX OPraHOB OT 00pa3yroIIMXCS B HUX (WM MOCTYMAOLIUX
W3BHE) TOKCUYECKHX COCTUHEHUM.

B cocraB oprana Bxomsr kietku Kymndepa, npuaumaromme ydactue B ¢aromurose. [ledeHb
BBIJIETISICT Kellyb, HEOOXOJUMYIO JJIsl TIepeBapUBAHMS KHUPA. 3HAUUTENBHYIO POJIb UTPAET MEYEHb
B IIpOLIECCaX CBEPTHIBAHUU KPOBHU, T. K. CUHTE3UPYET OCJIKH-KOMIIOHEHTbl CBEPTHIBAIOLIEH U aH-
THUCBEPTHIBAIOIIECH CUCTEM KPOBH.

B nedenu nenoHupyroTcs Kene3o, Meib U BUTaMuH Bi2, HE0OX0AMMBIE ISl 3pUTPONOI3aA.
[IponomxurenbHOCTh XKU3HU 3puUTpounToB coctaBisier 110—120 aueit. Ilocne 3Toro onu paspy-
IaI0TCA ¢ OCBOOOXKIeHUEM TemMorioOuHa. B medenu, ceiae3eHke, KOCTHOM MO3Te TeMOrjo0uH pac-
najaeTcst ¢ oOpa3oBanueM ounupyOuHa. JlansHeimas cyap0a KeaTyHbIX TUTMEHTOB (OUIpyOuHa)
CBSI3aHA C UX METa0O0JIM3MOM B NI€UYEHHU U B KHIlleuHUKe. OnpeneneHyue B KIMHUKE coepKaHus 00-
mero OmnMpyOuHa, ero Gppakuuil U NPOaYKTOB UX Jerpajallid UMeeT BaXXHOe 3HadeHue B audde-
PEHIUAIBHON TUATHOCTUKE KENTYX PAa3JIMYHON ITHOJIOTHH.

Craenyer OTMETUTh 3HAYUTENIbHYIO BapHAOEIbHOCTh XUMHUECKOTO COCTaBa MEUEHH, KOTOPBIN
3aBHCHUT OT XapaKTepa MUTaHus, COCTOSHUS oOMeHa BemiecTB. OCOOEHHO CYIIECTBEHHBIE U3MEHE-
HUS B COOTHOLIEHUU OTIENIbHBIX KOMIIOHEHTOB HAOMIOAIOTCSA MPU TOJOJAAHUU M MATOJIOTMYECKUX
npoleccax, HaupuMep, )KUPOBOil HHPUILTpALIUY IEYEHHU, TIIMKOI'€HO3aX U JIp.

B cBs13u ¢ BBIIEHU3II0KEHHBIM TTOHATHA HEOOXOMMOCTh IPAaBUIIBHOM OLIEHKH (PYHKIIMOHAIb-
HOTO COCTOSIHUS NMEYEHU C MCIOJIb30BAaHUEM PA3IUYHBIX OMOXMMHYECKHX TECTOB, MMO3BOJISIOLINX
YCTaHOBUTH (akT 3a00JIeBaHMS U OTCIIEKHUBATh €ro TeUCHHUE.

Lenb 3aHATHA: HAyYUTHCA MPUMEHSTh 3HAHHMS O TOMEOCTATHYECKONW M HMHTErpUpYIOLIei
pOJM NeueHH B OOMEHE YIJIEBOJIOB, JIMMUAOB U AMUHOKHUCIIOT Uil OOBSICHEHHSI MEXaHU3MOB Hapy-
IeHni oOMeHa BenlecTB Ipu OOJIE3HSAX MEUEHU U KEIMYHBIX MyTeH; yMeTh MCIOJIb30BaTh 3HAHMS
O MyTSX MPEBpaleHUs B €YEHN KCEHOOMOTHKOB JJIsl MOHUMAaHUs OMOXMMUYECKHUX acIeKTOB dap-
MaKOJIOTHH U TOKCUKOJIOTHH.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HaHMIi. /[/11 MOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MOBTOPUTDH H3!

" GHAMOMUU, 2UCMONI02UU, DUSUOTIO2UU

— 0COOEHHOCTH CTPOEHUSI 1 MUKPOCTPYKTYpHhI I€YESHHU;

— aHaTOMO-()M3HUOJIOTUYECKHE B3aUMOOTHOIIEHHUS MEXY MEUYEHbIO, KETYI0YHO-KUIIEYHBIM
TPAKTOM U BOPOTHOM BEHOMU;

" OUOOP2AHUYECKOU XUMUU.

— OCHOBHBIE pEaKIMH BBeIEHUS (YHKIMOHAIBHBIX TPYHNN B MOJEKYIbl XUMHYECKHX
BEIIIECTB C LENbIO MOBBIIICHUS UX THAPOPHUIBHBIX CBOMCTB;
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" OUOSO2UYECKOU XUMULL.
— MeTaboJUYEeCKUe MyTH OOMEHa YTIIeBOJIOB, JIUTIHJIOB U OCIIKOB.

3ATAHUS JJIsI CAMOITPOBEPKH UCXO/JIHOT'O YPOBHS 3HAHUI

3aoanue 1. llpu n3ydeHnH MUKpOIIpenapara IMe4eHu CTYACHTaM JaHO 3aJlaHhe 3apHCOBaTh
CTPYKTYPHYIO MOP(OJIOTUYECKYIO SIUHUITY TEYCHH — AIUHYC.

1.1. VkaxuTte GyHKIHUIO, KOTOPYIO BBIMOJHSAIOT 3JIEMEHTHI 3TOH MOP(OJIOTHYSCKON eIrHU-
el — kietku Kymndepa:

A. Cunretnueckas.  b. Beimenurenbnas.  B. O6e3BpexuBaroriasi.

1.2. Kakyto posib urpaer npoctpanctso uce?

A. YdacTByeT B TPaHCIOPTE BEIIECTB MEXIY KPOBBIO CHHYCOMJOB M IApPEHXUMAaTO3HBIMU
KJIETKaMHU.

b. SBagercs neno xemnuu.

B. YuacTByeT B TpaHCIIOpPTE BELIECTB MEXAY apTEPUOIaMU, BEHYJIaMHU U LICHTPAJIILHON BEHOM.

3aoanue 2. MeTooM «MEYEHBIX aTOMOBY Obla 3aUKCHPOBAaHA SHTEpOrenaTuyeckas up-
KYJISALMS KEITYHBIX KUCIOT. 110 KakuM KpOBEHOCHBIM COCyAaM MPOUCXOIUT BO3BPAT KEITUHBIX KHC-
JIOT U3 KUILIEYHUKA K TeaTOUTaM B [IPOLIECCE 3TOM HUPKYJIALNU?

A. Ilo ueHTpaJIbHOI BEHE IIEUYEHH.

b. 1o BOpOTHOIi BEHE MEUEHH.

B. Ilo HMXHEM MO0 BEHE MEYECHMU.

I'. ITo neyeHouHOM apTepum.

3aoanue 3. Ha 1abopaTOpHOM IPAaKTHUKyM€ CTYJIEHThI IIOJYyYMIIM 3aJlaHuEe CPAaBHUThH PacTBO-
PUMOCTb Pa3JIMYHBIX BeUIECTB B Boje. CpaBHUB Pe3ysbTaThl UCCIEIOBAHUSA, CTYIEHTHl YOEIUIUCH,
YTO BBEJCHHUE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYII MOBBIIIAET THAPOPUIBHOCTH MOJIEKYJT OpraHu-
YECKUX COCIMHEHHH.

3.1. Kakue ¢yHKIMOHAIBHBIE TPYNIBI MOTYT OOECTIEYHTh THAPO(MUIBHBIE CBOMCTBA ITHX
MOJIEKYH?

A. M3onponuibHBIE. B. I'mapokcuiibHble.

b. lucynsdunneie. I'. KapOokcuipHble.

3.2. Ha3oBuTe XUMHUYECKUE PEAKIINHU, B PE3YJIbTATe KOTOPHIX B MOJIEKYJIBI OPTaHUYECKUX CO-
€IMHEHHUH MOTYT OBbITh BBEJICHbI YKa3aHHBIC BbIIE (DYHKIIMOHAIbHBIE TPYIIIIBL:

A. I'unpokcunupoBaHue. B. /lezamunupoBanue.

b. Kap6okcunupoBanue. I'. HurpoBanue.

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmasue ux ¢ omeemdamu.

Bonpocsl 1151 00Cy:KIeHUA

1. OcHoBHBIE (PYHKIIUU U XUMUYECKUN COCTAB MEYECHHU.

2. Ponb neueHn B 0OMEHE yTIICBOJIOB, JIUTUIOB, OCITKOB.

3. Obe3BpexuBaroias GyHKIMS MEYEHHU, MEXaHU3MBbI (3aLIUTHBIE CUHTE3bI, alMIINPOBAHUE,
MHUKPOCOMHO€E OKHUCJICHUE, KOHBIOTaIlHs).

4. Ponib nmeueHu B MUTMEHTHOM oOMeHe. CuHTe3 U pacnaj reMorioouHa (cxemsr). O6MeH Ou-
nupyouHa B HOpMe U naronoruu. [loppupuu, xxentyxu (reMoauTHueckas, o0TypaloHHas, napeH-
XMMaTO3HasA) ¥ UX TudepeHIraabHas JMarHoCTHKA.

5. buoxumuueckre MeTo Il TUAarHOCTUKY HapylIeHUH QyHKIIUI eyeHH.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

Ocnosnas
1. buonoeuyecxas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 301-306,
607-612.
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2. Buonoeuueckas xumusi / A. J1. Taranosud [u ap.]. Musnck : Beir. mik., 2013. C. 403-429.
3. KoHCIeKT neKiui.
Hononnumenvnan
1. Mapwann, B /[oc. Knuandeckas Ouoxummsa / B. JIx. Mapmann. Mocksa : bunom, Caskt-
[etepOypr : HeBckuit Jnanekt, 1999. 368 c.
2. Buoxumus genosexa / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3ATAHUA JJII CAMOCTOATEJBHOM PABOTBI

3aoanue 1. Cuctematusupyiite 3Hanust 00 MHTErpanuy myTeil Metabonusma B nevyeHu. Pac-
CMOTpPUTE PUCYHOK «IlyTH mpeBpamieHus yrieBoI0B U JIUIUIOB B TICUCHHY.

1.1. OGpatute BHUMaHHE Ha TO, YTO OOJbIIAs YACTh MOTPEOJICHHOM CBOOOMHON TITIOKO3BI
B nieueHu Qochopunupyercsi ¢ 00pazoBaHHEM TITIOK030-6-hocara. MeTabonm3m 3TOro coeTmHEHUs
MOJKET OCYIIECTBIIATHCS 1O MSTH OCHOBHBIM HAIPABJICHUSAM, BBIOOP KOTOPBIX 3aBHCUT OT COOTHO-
IICHUST MEXKAY MOTPEOHOCTSIMHA OPTaHU3Ma M KOJIMYECTBOM MOCTYITMBIIHNX C IHIICH YIIIEBOIOB.

1.2. Tlevyens moaAep >KUBAET OCTOSHHBIA YPOBEHD IITFOKO3BI B KPOBH TP TOJIOIAHUH 32 CUET
AKTHBAIIMU TJIMKOTEHOJIM3a U TIFOKOHEOT'eHEe3a, a IPU U30BITOYHOM €€ MOCTYIUICHUN U3 KUIIICYHUKA
TJII0KO32 ICTIOHUPYETCS B BUE TJIMKOTEHA U JIUITH/IOB.

1.3. 3anomHHTE, YTO OOpPATHUMOCTH MPEBpAICHHS JIAaKTaTa B MUPYBaT (HAIpaBJIICHUE peak-
1uuK) 3aBUcUT oT cooTHomrenus HAJIH-H/HAT".

1.4. 3anmomMHHTE, YTO JKUPHBIE KUCIOTHI — OCHOBHOW CyOCTpaT 3HEPreTHYECKOTO MeTabo-
JaM3Ma B MEYCHM M TPEANICCTBEHHUKA B OMOCHHTE3€ XOJECTEpOJia, KETOHOBBIX TEJN, JIUIHIHOU
YaCTH JIUTIONPOTEHHOB TIa3MbI KPOBH.

HyTI/I NnpeBpalcHusd yrjieBoa0oB 1 JIMIMIUIA0B B MNEICHHU

I'mukoren Copburon = dpykrosa

I T

«—
I'iok030-6-pocpar —— T'mroko3a Kposu

Tnuxonus (001Ut KPOBOTOK)
T'mioxo-
AT®D HeoceHes Ilenmozodocdhamnviv nyme
Tpuanmirnuneposmst, IInpyBat .
dochomumust HAI®HH
[TenTo3odocdarst
Kupabie
—> -
KHCIIOTBI / Anernia-KoA JlakTar
Xonectepon TK i\*
- P " ATD
JIunonpomeunbl CO2 + H20 Oxucnumenvroe
nnazmul (JIIHOHII)
Keronosekie Tena gocpopunuposanue

(B KpoBb)

1.5. DraHon okucnseTcs, IJaBHbBIM 00pa3oMm, B nedeHu, rae npu ydactun HAJ[-3aBucUMBIX
JETUAPOreHas, MOCIeA0BaTEIBHO IPEBPAILAACh B YKCYCHBIN QJIbIETU] U YKCYCHYIO KHUCIIOTY, IIPU-
BOIMT K yBeauuenuro otomenus HAJIHH/HAL". OGbsacHuTE, MOYEMyY NPHU aJKOTOJBHOM TOKCH-
Ko3€ HaOJro/aeTcsl TUIepIaKTaTeMHsl U THIOrIuKeMus. HanummTe peakiuu, MOATBEp KIAroIIne
YKa3aHHBIE SIBJICHUS:
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1.6. O0pgcuure:

a) MOYEMY YK€ uepe3 TP daca Mociie YAaICHHS TICUCHH Y )KHBOTHBIX Pa3BUBACTCS THUITOTIIH-
KEMHS ¥ HACTYIAeT CMEPTh, €CIIN €KEYaCHO HE BBOJIUTH IIIIOKO3Y;

0) oyeMy BBEJICHHE raJlaKTO3bl, JJAKTATa WK IIHUPYyBaTa B TUX YCIOBUAX HE 3P PEKTHBHO.

1.7. Ykaxxure npoLyKThl JIUIUAHOTO 0OMEHa, CHHTE3UPYIOLIHECS TPEUMYIIECTBEHHO B MIEUYEHU:

A. Xonecrepod. . X¥IOMHUKPOHBI.

b. TAT. E. JIIIBII.

B. ®ochonaumnus. XK. CBoGoaHbIi OMIHpYOHH.
I'. KeroHoBbl€ TENA. 3. JIHIOHII.

3aoanue 2. PaccMoTpuTe CcXE€My, NPUBEICHHYI0 HHXE. 3allOMHUTE, YTO aMHHOKHUCIIOTHI,
BCOCABIIIMECS B KUIIEYHUKE U MOCTYNHUBIINE 3aTEM B I€UEHb, UMEIOT HECKOJIbKO OCHOBHBIX MyTeH
MeTabonuzma.

benku nmumm

|

AMUHOKHUCIIOTHI (BOPOTHAS BEHA)
Hpyrue TkaHn L

\—> AMUHOKHUCIIOTBI IEYEHN  +——> Bejku MedeHu
l l l Ketonosrle Tena

Benku mia3Mmel I'mroko3a NH; —» MoueBuna

2.1.Y OONBHOTO C AJKOTOJBHBIM LUPPO30OM TE€YeHH HAOIFOMaeTCsl CHIIbHAs OTEYHOCTb.
C HapylieHHeM CHHTEe3a KaKuX BEILIECTB B MEYCHU CBA3aHO 3TO COCTOSIHUE?

A. Mo4eBUHBL. I'. 'anrornoOuHa.

b. Anb6yMUHOB. J1. ®ubpuHoreHa.

B. Xonecrepoua.

2.2. B opranusmMe 310pOBOT0 Y€I0BEKa XKeJIe30 JENOHUPYETCs B [IEUEHH, CEJIe3eHKE, KOCTHOM
Mo3re. B coctaBe kakoro 6eyka mpoucXoIuT ero AenoHupoBaHue?

A. ®eppuruHa. I'. [InazmuHa.

b. Tpancdeppuna. J1. Uepynormna3smuHa.

B. Anogeppuruna.

3aoanue 3. Y cBOiTe MeXxaHU3Mbl 00€3BPEKMUBAHNS BELIECTB B [IEUEHHU.
3.1. Nmeiite npenctaBieHue 00 0cCHOBaX ()yHKIIMOHUPOBAHUS MUKPOCOMHOM CHCTEMBI OKHC-
JICHUA KaK ITyTH MeTabom3Ma OHAOTCHHBIX U UYXKCPOAHBIX COCHHHCHHﬁI

RH, O2
SH2 > HAJI®H H* — ®nasonporent — nutoxpomPasg <‘
ROH, H0.

Takum crmoco6oM TUAPOKCUIUPYIOTCS CTEPOUIBI B Mpoliecce 00pa3oBaHUs TOPMOHOB KOPHI
HAJMOYEUHUKOB, PsIJ I€KapCTBEHHBIX MPENapaToB U APYTUX KCEHOOMOTHUKOB.

B pesynbTaTe rugpOKCHIMPOBAHUS YMEHBIIAETCS TOKCUYHOCTh U TOBBIIIAETCS PAaCTBOPU-
MOCTB KC@HO6I/IOTI/IKOB, qTo CHOCO6CTByeT BBIBCJICHUIO UX M3 OpraHu3Ma. MHuorue JICKApCTBCHHBIC
BellleCcTBa, Hanpumep, heHodbapouTan, cnocoOHbI HHAYIIMPOBATH CHHTE3 MUKPOCOMHBIX (DePMEHTOB
U uuToxpoma Pasp.
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3.2. 3aroMHHUTE, YTO KOHBIOTallMOHHAs (pa3a HeoOxoauMa i1l 00pa30BaHUS MAIIOTOKCUYHBIX
U JIETKOBBIBOJIMMBIX MPOAYKTOB METab0IM3Ma JIEKAPCTB U MOKET MIPOTEKATh KaK CaMOCTOSITENIbHBIH
3Tarn 00e3BPEeIKUBAHMS.

3.3. I uccnenoBanus 00€3BpEKMBAIOIICH (YHKIMHM TICYCHH TAaIlMEHTy Ha3HadeHa Ipoda
Ksuka. [locne mpuema OeH30aTa HATpPHUS YPOBEHb THIITYPOBON KHCIOTHI B MOYe 00CIEIyeMOTO
MOBBICUJICS, YTO CBUETEIHLCTBYET O HOPMAJbHOM JEeTOKCHKAlMOHHOW (yHKiuu nedenu. Kakoe
BEIIECTBO MPUHUMAET y4acTHe B 00E3BPEKUBAHUU ITOM cONU?

A. DADC.

b. LlepynonnazMuH.

B. YV I®-ratokypoHOBasi KUCIOTA.

I'. Taypumn.

. I'mamum.

3.4.Y OonbHOrO HMH(EKIMOHHBIM TEMaTUTOM IpPOU30LLI0 obecuBeynBanue kama. C oT-
CYTCTBHMEM B KUIIIEYHHKE KaKOro IPOAYKTa pacrnajia OuiupyOuHa 3To cBsi3aHo?

A. KonponopdupuHa. B. bunusepauna.

b. Crepkobununa. I'. Bepnormoouna.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. ]Ins mnpenoTBpalleHUss Pa3BUTHUS THIEPOMIMPYOMHEMHUH Y HOBOPOXKICHHOTO
BCJIC/ICTBHE HECOBITAJICHUS Y MaTepu U peOeHka pe3yc-hakTopa OEpeMEHHOH mepea pojaMu PeKo-
MeHA0BaH (peHoOapbuTan. Beibepute oTBET, 00BACHAIONMINN, C KAKOW 11E€JIbI0 B IAHHOM cllydae ObLI
Ha3HA4YeH JTOT Mpernapar:

A. B xadecTBe CHOTBOPHOTO CpPE/CTBA.

b. Jlns nHAKTHBAMK KOMIIOHEHTOB MHUKPOCOMHOI'O OKUCIICHUS.

B. lns cHuKeHHsI pacCTBOPUMOCTH OMIIMPYOHHA.

I'. Kak uHIyKTOpa CHHTE3a MEUYCHOYHBIX (hePMEHTOB JICTOKCHKAIIHH.

J1. B xadecTBe TUMOTPOITHOTO CPE/ICTBA.

3aoanue 2. Ilpu nabopatopHoM 00cCiIeI0BaHUH OOJIBHOTO JKEITYXOW MOJIYyUYEHBI CIEeNYIOIINe
JlaHHBIE: 00Ilee CoJiepKaHUe B CHIBOPOTKE KPOBU OMmupyOnHa — 60 MKMOJIB/JI, IPSIMOTO OUITUPY-
OuHa — 43 MKMOJB/J, B MOY€ OIpeaensercsd MnpsAsMoll OminupyOMH M OTCYTCTBYIOT YpOOWIIMH
u crepkoOminH. Kakoit BU )KeATYXU y JAHHOTO OOJIBHOT0?

A. Ilapenxumarosnad.  b. 'emonutuueckas.  B. OO6TypanuonHas.

3aoanue 3. I[J'ISI OIICHKH CI)YHKI_[I/IOHB.J'IBHOFO COCTOSAHUA TICYCHU Y OO0JIBHOTO HCCIICa0BaHa
9KCKpPCUUs XKUBOTHOTO MH/IUKAHA. Nuaukan o6pa3yeTc;1 B pE3yJIbTATC 0663Bpe)KI/IBaHI/I}I B IICUCHU
HHIOKCHJIa — MPOAYKTAa THUCHUA aMHUHOKHCIIOTEI TpI/IHTO(i)aHa B ToJcTOM Kumeunuke. Kakoe Be-
IIEeCTBO Y4aCTBYCT B 06€3Bpe)KI/IBaHI/II/I 9TOI'0 TOKCHYCCKOI'O COC,[[I/IHGHI/IH?

A. DADC.

b. Y1®-rinoKkypoHOBask KUCJIOTA.

B. I'nmunus.

I'. LlepynoniasMuH.

. Taypun.

3aoanue 4. Metonom nuddepeHunanbHOro HEHTpUGYTHPOBaHUS KIETOK IE€YeHH Oblia
MoJTydeHa MHUKpPOCOMHasi ¢pakiys. MUKPOCOMHOE OKHUCIEHHE — O3TO CIOCc00 00e3BpEKHUBAHUS
TOKCHUYECKHUX BEIIECTB B eYeHU. BpiOepuTe KOMIOHEHT 3TOM IeNH OKUCICHHUS:

A. [lutoxpom as. I'. IlutoxpoM paso.

b. Ilutoxpom c. . HHutoxpowm ci.

B. Iluroxpom b.
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3aoanue 5. B moue 001bHOT0 OOHAPYX EHBI B OOJIBIIOM KOJIMYECTBE AMUHOJIEBYIMHOBAS KH-
cnora, nopdodbunrHOreH U nmophupuHbl. Moda mpH UTMTEIPHOM OCBEIICHUU MPUOOpesia TEMHO-
KpacHbI BUHHBIN 11BeT. Kakylo IaTOJI0TUI0 MOKHO NPEAIOI0KUTh B IaHHOM ciy4ae?

A. IledeHouHas xenTyxa. I'. Tleuenounas nopdupus.

b. O6typaunoHHas xenryxa. J. Tanaccemusi.

B. I'emonutHryeckas kenryxa.

3aoanue 6. boibHOMY C )KHPOBOW WH(WIBTPAIIUCH MMEYCHN HAa3HAUYCHA PACTUTEIILEHO-MOJIOY-
Has nueTa. JlepuuT Kakux JIMIOTPOIHBIX BEIIECTB BOCIIOIHSIOT PEKOMEHIOBAHHBIC TPOIYKTHI?

A. HeHachIIIeHHBIX KUPHBIX KUACIIOT. I'. MetnonuHa.
b. HachImeHHbIX )KMPHBIX KUCIIOT. . Ceporonuna.
B. Kpearuna. E. KanpuuronuHa.

OTBeTbI K PEeICHUIO0 32 1aHHI

s camonposepku ucxo0Hozo ypoeHs 3HAHUIN

11—B;1.2—A.2—5b.3.31—B,I;3.2—A,b.

Jlna camocmosamenvhou padomet:

1.5 — nmpysar + HAJIHH" <> nakrar + HAJ[". [Ipu npueme aakoroisi OTMEYaeTcs THIIO-
[JTFOKO3EMHSsI, TIOTOMY YTO B 9THX YCJIOBHUSX B KJIETKAX MMEUYCHU CHUKACTCS KOHIICHTpAIIUS MUpPYBa-
Ta, YTO TMPHUBOJMUT K CHIKEHUIO CKOPOCTH TIIFOKOHEOTEHE3a, SBIAIOMIEr0Cs BaXKHBIM HCTOYHHKOM

TJIFOKO3bI KPOBH.
17—A,b,B, IE,3.21—5;22—A.33—/;3.4—Bb.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. UccienoBanue KoJUIOMI0yCTOMYHBOCTH 0eJKOB CHIBOPOTKH KPOBH.

Ilpooa Bervmmana ¢ moougpuxayuu Teiina.

Ilpunyun memooa. Peakuyisi OCHOBaHa Ha TOM, YTO OEJIKM CHIBOPOTKH KPOBH TIPH J100aBIe-
HUU pacTBOpa XJIOPUCTOTO KaJIbLUS ONPENEICHHON KOHIEHTPALUU U TOCIENYIOIIEM HarpeBaHUU
BBINA/Ial0T B BUJIE XJIONBEB B 0CA/I0K (IIPOUCXOIUT HAPYIIEHUE KOJUIOMAHON YCTOWYUBOCTH).

Xo00 padomur. K 4,9 mn Bozbl npubasisitor 0,1 M1 CBIBOPOTKH KPOBH, COIEPKUMOE POOUPKH
MEePEMEIINBAIOT MyTEM €€ ONPOKUJbIBaHMs (IIPU TOM HPOOMPKY MOYKHO 3aKpbIBaTh OOJBIINM
nayieleM) u 3areM npuinsatot 0,1 mi 0,5 % pacTBopa XiopucToro Kaubius (M3 nunetku Ha 1,0 M
WU KameJIbHUIIBI, eclu 00beM Kaxaon kar cootBercTByeT 0,05 mur). ComepxumMoe mpoOUpKU
BCTPSIXMBAIOT U HArPEBAIOT HAJ IJIaAMEHEM CIUPTOBKH 10 OJHOKPAaTHOTO BCKMUIIAHUS CMECH. 3aTeM
MPOOUPKY OXJIAXKIAIOT U CMOTPSAT Yepe3 Hee Ha cBeT. Eciu Xionbs B poOupKke He 0OHAPYKUBAIOT-
cs1, To B Hee o0aBisoT eme 0,1 M1 CaClz n pacTBOp BHOBb HarpeBaroT 0 kKuneHus. [Ipouenypy
MOBTOPSIIOT /IO BBIMAICHUS XJIOMbEBUIHOTO OCaiKa. 3anuckiBatoT oomuii oosem CaCls (B min), 1o-
OaBIIEHHBIN B IPOOUPKY.

Ipumeyanue. CpIBOPOTKa ISl MCCIEAOBAaHUS JTOJKHA ObITh CBEXEW (XpaHsuieiics He Ooiee
24 gacoB OT MOMEHTA B3sITHs), O€3 CIEI0B reMOIn3a.

Knunuko-ouaznocmuueckoe 3nauenue. Peakuus Koaryiasiiuu ¢ XJIOPUCTBIM KajibIeM (TI0
BenpTMaHy) MOKET M3MEHATHCS B JIBYX HAIPABJICHUSX: B CTOPOHY YKOPOYEHHMs KOAryJsLHOHHOM
JICHTBHI WIH €€ Y/UIMHEHUS (CM. CXeMy).

CaCl (Mm) 1,0 09 08 07 06 05 04 03% 03 02 01
Cy:xenue (CIBUT BJIEBO) Hopma Pacmmpenue (caBur BpaBo)
YkopoueHue Y nnuHenue
DKccyaarbl, HEKpO3bl, OITyXO0JIU ®ubpo3bl, NOBPEKICHNUS IEUEHH, TEMOJIN3
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['maBHBIC IPUYUHBI, KOTOPBIC BEAYT K YUTMHEHUIO MOJIOCH (KOAryJIsius, HACTyHaromas npu
nobasnennn menee 0,4 mi CaClp), — 310 GuOpo3HbIE B MPOoaH(EepaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS MAPCHXUMBI IEUYEHU M TeMOJIMTUYECKUE COCTOsTHUSA. CIOBUT BIPABO OTMEYAETCS MPU OOJE3HU
BoTkuHa, muppo3ax, ocTpoi KenTor aTpoduu MeYeHu, MasIpyUH, TOCIIe EPETMBaHUs KPOBH, ayTO-
reMOTEPANUU U TP MHOTHX BOCIATUTENBHBIX 3a00neBaHusX. CUUTAIOT, YTO yUIMHCHHUE KOaryJis-
IIUOHHOMW TIOJIOCKI OOYCIIOBIICHO TMOBBIIICHUEM COJICPIKAHUS Y-TJIO00YIHMHOB, CHUKAKOIIUX CTAOWITh-
HOCTH CHIBOPOTKH.

YKopoueHHe KoaryasIHOHHOW TOJIO0CH! (KOaryJsius, HacTynaronas npu A00aBneHun 0osee
0,6 mn CaCly) oOHapyXHBaeTCs MPU OCTPBIX BOCTAIUTENBHBIX M JKCCYIATHBHBIX MPOIECCAX.
B 3TuX ciy4asx yBeTMUMBAETCS KOJMYECTBO O- U B-TIIOOYIMHOB U 32 CUET ITOTO IMOBBIIIACTCS CTa-
OWJILHOCTH CBIBOPOTKH (3KCCynaTwBHas (a3a peBMaTHU3Ma, aKTUBHBIM IMpOIECC TyOepKyIes3a Jer-
KHUX, He(pO3bl, MaKporioOyauHeMus: BanpneHmTpema, op-, B-IIa3MOIUTOMBI, 3JI0KAYECTBEHHBIC
OITYXOJIH, SKCCYAATUBHBIN MIEPUTOHUT, HEKPO3bI, OOJBIIINE MTOTEPHU KHUIKOCTH, OCTPbIe WH(EKIIMOH-
Hble 3aboneBaHus). KpaitHee ykopoueHHE KOAryIsSIMOHHOW JIEHThI (OTpulLIaTelabHas TMpoda)
HaOJII0AaeTCs IPH OCTPOM PEBMaTH3ME.

Pe3yabTaT: Vcack =

BriBOa:

PaGora 2. Onpenesnenue coaep:xkaHus 001ero OnJnpyonHa B CbIBOPOTKE KPOBH.

Ilpunyun memooa. JInazopeaktuB 00pa3yer ¢ paCTBOPUMBIM OMIIMPYOMHOM a300MIUPYOHH,
OKpallIeHHBIH B PO30BbIN I1BET. IHTEHCUBHOCTH OKpPAacKd pacTBOpa a300MIMpyOMHA MPOMOPIHO-
HaJlbHa KOHIIEHTpaluu OMInpyOrHa U MOXET OBITh OIpeneieHa KonopuMmerpuiecku. Konbrorupo-
BaHHBIN (TMPsAMOi) OMIMPYOUH JaeT MPSMYIO PEaKIUIo ¢ Jua3opeakTUBOM. HeKOHBIOTHPOBaHHBIN
(HenpsAiMoil) OMIIMPYOHH MOKHO MEPEBECTH B PACTBOPUMOE COCTOSTHUE JT00ABJIEHUEM K CHIBOPOTKE
KpPOBH 3TUJIOBOTO CIIUPTA.

Xo0 pabomot. B nenTpudyxHyt0 mpoOUpKy OTMEPUBAIOT | MJT CBIBOPOTKH KPOBH, 2 MJI 3TH-
JIOBOTO CHMPTa, TIIATEIBHO MEPEMEIINBAIOT COAEPKUMOE CTEKISIHHOM Malouykol M HEeHTpUPYTrH-
pytot 15 mun npu ckopoctu 3000 06/MuH. 3aTeM CIMBAIOT HAAOCAAOUYHYIO KHJKOCTh B APYTYIO
npobupky u no0aBisitoT K Heit 0,25 mui auazopeaktuBa. [Ipu 3ToM mosiBiseTcs: KpacHO-PO30BOE
OKpalllMBaHUE, MHTEHCUBHOCTb KOTOPOIrO OmpenensioT uepe3 10 MuHYT, M3Mepsis ONTUYECKYIO
IJIOTHOCTh MPOOBI MPOTUB BOJIBI B KIOBETE MIMPUHOW 5 MM TpU 3€TI€HOM CBETOPMIbTpE (ITHHA
BotHBI 500-560 HM™). [lapamienpbHO KOJIOPUMETPHPYIOT CTaHMAAPTHBIA PAacTBOpP a300MIMpyOHHA,
COOTBETCTBYIOIINI KOHIICHTpaIuu oumupyonna 6,84 Mxmoib/i (Cer).

Pacuer npousBoAT o popmyie:

Con (MkMOJB/1T) = Eon * Cer [ Ecr.

B HopMe koHUeHTpauusi oOuiero OwinnpyOMHa B Iuia3Me (ChIBOPOTKE) KPOBU COCTaBIISET
8,55-20,52 mxMmouib/1. 75 % ero KoaudecTBa MPUXOIUTCS Ha OO0 HEMPSIMOTO OMIHpyOrHa.

Pesyabrar: Eon =
Ecr =

Pacuer:
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Knunuko-ouaznocmuueckoe 3nauenue. OMH U3 BaXHBIX MPU3HAKOB HAPYIICHUS TUTMEHT-
HOTO OOMEHa — TIOSIBJICHUE JKEITYXH, KOTOPOE OTMEYaeTCs OOBIYHO NMPU ypOBHE OMIMpyOMHA
B KpoBH 2734 MKMomb/1 1 601ee. KpoBb HOBOPOXKIEHHBIX, OCOOCHHO HEOHOIICHHBIX AETEH, OT-
nu4aeTcs 0ojiee BEICOKMM coziepyKaHneM OunupyOuHa (dhuznosorudeckas xenryxa). Habmomaemoe
co 2—3-ro 10 7-10-ro nHSA KU3HU YBEIMYCHHE KOHIICHTpAUU OMIMpyOMHA, B OCHOBHOM 32 CHET
HEMpPsIMOT0, CBA3aHO C (PYHKLIMOHAIBHON HEIOCTaTOUYHOCTHIO MEUEHU, B YACTHOCTH, MaJIOi aKTHB-
HOCThIO (epmenTa Y D-rmoxypoHuntpanchepassl, HEOOXOAUMOTO Uit 00pa30BaHUS MPSMOTO
OwmpyOuHa.

T'emonumuyeckasn ocenmyxa (HAATICUCHOUHAS) — YCUNEHUE 2eMONU3A IPUMPOYUINOE, UYTO
MPUBOJUT K YCHJIEHHOMY 0Opa3oBaHUI0 HEKOHBIOTHPOBAHHOTO OWUIMpYyOMHA, TaK Kak IEYEeHb He
YCIIEBAET €TO CBA3HIBATD.

lapenxumamosnas scenmyxa (MeYCHOUYHAs]) — HapyuieHue QYHKYUU NeyeHOUHbIX KIemoK.
Moxet ObITh BbI3BaHA TAKXKE HACIEACTBEHHO OOYCIOBICHHBIMH Je(eKTaMu B Ipoleccax TpaHC-
nopta OuaMpyorHa 1 00pa30BaHUs TUTITIOKYPOHH 1A OMITHpyOrHAa.

Mexanuueckas xcenmyxa (00TypallMOHHAsA, TOANICUCHOYHAS)) — 3A0EPHCKA OMMOKA JHCENYU.
BozHukaet npu nepenosHeHUH KEeTYHbIX MyTel BCIEACTBHE 3aKYIOPKH, pa3phbiBa UX U MOCIEAYIO-
IIETO NePexo/a KeIIr B KPOBb.

TspkecTh KenTyXu 0OBIYHO COOTBETCTBYET YPOBHIO OunupyonHemuu. [IpuHATO cuuTaTh, 4TO
KENTyXxa IMPOTEKaeT B JIETKOH (opme, ecinH conaepkaHue OwimpyOuHa B IIa3Me (CHIBOPOTKE)
HE MPEeBbIIIaeT 85 MKMOJIB/I; YPOBEHb €ro 86—169 MKMOIIB/IT CBUAETEIBCTBYET O CPEIHETHKEINOM,
a cBbiie 170 MKMOJIB/JT — O TSKEIION (popMe JKEATYXH.

BriBOa:

IHoanuces npenogaBares:



3AHATHE 25
HUHTEI'PAIMA METABOJIN3MA.
BJIUAHUE 'OPMOHOB HA YPOBEHbB I'/IIOKO3bI B KPOBU

AKTyaIbHOCTH TeMbl. OOMEH BEIIECTB B OpraHU3ME YEIOBEKa MPOTEKAeT HE XAOTHUYHO,
a CTpPOTO MHTErPUPOBAH U «TOHKO HAaCTPOEH». Bce mpeBpalleHns OpraHndeckux BEILIECTB, MPOLeC-
Chbl aHaboJM3Ma U KaTaboJIM3Ma TECHO CBSI3aHBI JIPYT ¢ APyroM. B deroBedeckoM opraHmsme, Kak
U B KUBOHW MpUpOJie BOOOIIE, HE CYIIECTBYET CAMOCTOSITEIbHOIO OOMEHa OEJIKOB, )KUPOB, YIIEBO-
JI0OB U HYKJIEHMHOBBIX KHMCIOT. Bce mpeBpalieHuss 00beIMHEHBl B €IMHBIN IIpoLecc MeTadoau3Ma,
HOJYMHSAIOUIMICSA TUANEKTHYECKUM 3aKOHOMEPHOCTSM B3aMMO3aBUCUMOCTH U B3aMMOOOYCIIOBIICH-
HocTH. CIOCOOHOCTh OpraHM3Ma JKMBOTHBIX K MOJJICP)KAHUIO MOCTOSHCTBA COCTaBa BHYTPEHHEU
Cpezbl OpraHu3Ma OCYIIECTBIISIETCS 3a CUeT MHTErpalii MeTa00JIMYeCKUX MyTel U SIBJIAETCS OAHUM
u3 HanboJee CYIIeCTBEHHBIX JOCTHKEHUN SBONIOLMHU. V3MeHeHHe MHTErpaTUBHBIX CBSA3EH Hapy-
11aeT cOAJaHCUPOBAHHYIO MPOIYKLHIO SHEPrUM, IJIACTUYECKOTO MaTrepHaiga M CIyKUT OCHOBOM
pa3BuTHs 3a00JI€BaHU.

Ilesb 3aHATHSA: TOHATH NPUHLMIIBI U MEXaHU3MBbl B3aUMO/ICHCTBHS Pa3IMUHbIX MeTaboIuye-
CKHUX ITyTeH JuIsl oOecrieueHus )KU3HEAEATEIbHOCTU U aJlaliTallii OPraHu3Ma.

TpeOGoBanus K MCXOAHOMY YPOBHIO 3HaHMii. /[J11 NOJIHOrO yCBOEHUS T€Mbl HEOOXOIUMO
ITIOBTOPUTH H3:

" OUONOUYECKOU XUMUU.

— MeTtabonn4eckre MyTH 0OMeHa YIIIeBOJIOB, JIUIUIOB U OEJIKOB.

3AJTAHUS 1JIs1 CAMOITPOBEPKH UCXOJHOI'O YPOBHSA 3HAHUI

3aoanue 1. HazoBruTe MeTa0OJINT TIIMKOJIN3A, UCIIOJIB3YEMBIH JUIsl CHHTE3a IIMLEpoJa;
A. ®ochoanokcuaneroH.

b. Auetun-KoA.

B. IIupoBrHOrpaHas KUCIOTA.

I'. IlaBeneBOyKCyCHast KUCIOTA.

. B-I'mapokcumacisiHas KMCIOTa.

3aoanue 2. J1jis 06pa3oBaHUS TITFOKO3EI BO BPEMS TOJIOAHUS KJIICTKH TIEYCHH UCIIONB3YIOT:
A. XupHbie KUCIOTHI. I'. B-T'unpokcubytupar.

b. AMUHOKHUCIIOTBI. J. Auernin-KoA.

B. Aneroanerar.

3aoanue 3. YUro (1, 2, 3, 4) u3 yero (A, b, B, I') moxxer cunrtesupoBarbcs? [logbepute cooT-
BETCTBYIOIIHE MapPhIL:

1. AMMHOKHCIOTEI 3aMEHHMBIE A. AMUHOKHUCIOTBI 3aMEHHMBIC
2. AMUHOKHCIIOTE HE3aMEeHUMBIE b. AMUHOKHCIIOTEI HE3aMeHUMBIE
3. I'moko3a B. I'moko3a

4. )KvpHbI€ KHCITOTBI I'. ’KupHble KHCIOTHI

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.

Bonpocs! 1iis1 00cyxneHus:

1. HeoO6XoauMOCTh MHTETpAIIMK METa0o0JIM3Ma, €€ MPUHIMITHAIbHBIE COCTaBIsIone. Mexa-
HU3MBI PETYISINN METa0OoI13Ma.

2. OcobeHHOCTH MeTaboIM3Ma B TICUSHH, KUPOBOH M MBIIICYHON TKAHSIX B COCTOSTHUH ITOCIIE
IIpreMa MUIIM U HaTOLIAK.

3. MexopranHblii MeTa00IM3M B JHHAMUKE TOJIOIaHUS.

4. OcHoBHBIE MeTa0oIMYeCKHe MyTH 0OMEeHa YIieBOIOB, OEJIKOB, JUMUOB (CXEMbI peaKIni,
KIJIFOUEBBIC (DEPMEHTBHI, PETYJISIINS ).
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JIMTEPATYPA JUISA ITIOATOTOBKH

OcnosHnasn
1. Buonoeuueckas xumus / B. K. KyxTa [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 661-676.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B, mik., 2013. C. 321-331.
3. KoHCHeKT nekiui.
Jlononnumenvuasn
4. Buoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3ATAHMSA 111 CAMOCTOSITEJIBHOM PABOTHI

Joist ycBoeHunsi MaTepuasia He00X0AMMO 00pPaTUTHL BHUMAaHHUE HA TO, YTO:

— Onmarogapst MHTETpaIu MeTadoan3Ma (a He OTIeIbHBIM METa00THYECKUM ITyTSIM) OPTraHUu3M
cHabkaeTcsi PHEpruei M IIaCTUYECKUM MaTepUajoM 3a CYET MOCTOSIHHOI'O OOHOBIICHHUS €ro y4acT-
HUKOB Ha YPOBHE KJIFOUEBBIX META00IHUTOB, KOhEPMEHTOB;

— BOXHOM COCTAaBIISAIONIEH B3aUMOJICHCTBUSI META0OIMYECKUX MYTEH SIBISIETCS HAIMYHE CXO/I-
HBIX MEXaHHU3MOB PETYJLIUU. Uepe3 3TH MeXaHU3Mbl PEAIN3YIOT CBOE JIEHCTBUE TOPMOHBI U PY-
rie OMOJIOTUYECKU aKTUBHBIE COCIMHEHUS;

— IICHTPAJIBHBIM OPraHOM B MHTETPAIlUU METaboIM3Ma sBIISETCS MeYCHb, OJaroaaps KOTOpoi
B KPOBH MOJICPKUBACTCS HEOOXOAMMBINA YPOBEHB BEILIECTB ISl UCMOJBb30BAHUS UX MO3TOM, MbIIII-
[aMU ¥ IPYTUMH TKaHSIMH.

3aoanue 1. BriGepute npaBUIbHBIA OTBET: B MBIIIIIIAX MTOCJIE IPHUEMA TTUIITH:

A. I'moKo03a UCronb3yeTcs A CUHTE3a IJIMKOreHa.

b. OcHOBHOI UCTOYHUK PHEPIUU — KUPHBIE KUCIIOTHI.

B. a-KetokucnoTsl, oOpa3yromuecs U3 aMMHOKHUCIOT C Pa3BETBICHHON IEMbIO, OKUCISIOTCS
B nukie Kpeodcea.

I'. 'mukoren noasepraercs hocpoponusy.

J1. O6pa3yroTcsi KETOHOBBIE TEa.

3aoanue 2. Boibepute npaBUIIbHBINA OTBET: B IEYEHU HATOILAK:
A. AKTUBUpYETCS IITIOKOHEOT€HE3.

b. YcuieHHO OKHMCISAIOTCS KUPHBIE KUCIIOTHI.

B. AKTUBHO CHHTE3UPYETCS TJINKOTEH.

I'. O6pa3yroTcsi KETOHOBBIE TEJaA.

J1. I'mroxo3a BBICBOOOXAAETCS B KPOBb.

3aoanue 3. Kakoe U3 HUKECIENYIOIUX BBIPAKEHUIH OTHOCUTENBHO CHHTE3a M MCIIOJIb30Ba-
HUS TJIMKOTE€HA MPaBUIbHOE?

A. JlelicTBue aApeHalMHa U IIIOKaroHa HAIpaBJIEHO HA YBEIMYEHUE aKTUBHOCTH TJIMKOTEH-
dhocdopuiassl.

b. B cocrossHMM HAaTOmAK WHTEHCUBHOCTb PACILEILICHUs ITIMKOI€HA COU3MEpUMa C UHTEH-
CUBHOCTBIO €70 CUHTE3A.

B. JlebochopunupoBanne riIMKOreHCUHTA3bl MO/ BIMSHUEM WHCYIMHA BEIET K YBEJIMYECHUIO
AKTUBHOCTH TOTO (hepMeHTa.

I'. TAM® — BTOpUYHBII OCPEAHUK, KOTOPBII 00pa3yeTcs B OTBET Ha JIeHCTBHE aipeHaTuHA
Y TJIFOKaroHa B IICYEHMU.

. DochopunmpoBanue raukoreHGpochopuiazbl Mo/ BIUSIHUEM IIIIOKaroHa MpUBOJIUT K yBe-
JUYEHUIO aKTUBHOCTH 3TOTO (pepMEHTA.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. Ykaxxute BEpHbIC BEIPAKCHHUS:

A. Ilpu MakcUMaJIbHOM MBIIIIEUHOM HaIpPsKEHUU TUPYBAT BOCCTAHABIMBAETCS B JIAKTaT.

b. B HOpME B MbIIIIIaX HEKOTOPOE KOJIMYECTBO TIIFOKO3bI MTO/IBEPraeTcs aHa3pOOHOMY TITUKOJIH-
3y, IO3TOMY BCErJla UMEETCSI HEKOTOPOE KOJIMYECTBO JIAKTATa, UCIIOJIb3YEMOTO JIJIsl TTIFOKOHEOTeHE3a.

B. Ins rirokoHeorene3a u3 jakrara tpedyercs Oonbimie AT®, yem oOpa3yercss BO Bpems
aHa’pPOOHOTO IIIMKOJIH3A.

3adanue 2. KakoBbl IMOCJICACTBUS YBEIMYCHHS KOJIMYECTBA CBOOOJHBIX JKUPHBIX KHCIIOT
B IIEYEHH?

A. YBEeTUYUTCS MHTEHCUBHOCTD [3-OKUCIICHHS.

b. YBennmunuTcss ”HHTEHCUBHOCTD TJIMKOJIHN3A.

B. CHM3UTCS aKTUBHOCTD MUPYBATACTUAPOTEHA3HI.

I'. CHUBHUTCS MTHTEHCUBHOCTH CUHTE3a KUPHBIX KUCIIOT.

J1. YBenuuuTCS MHTEHCUBHOCTH OOpa30BaHMs KETOHOBBIX TEII.

3aoanue 3. Yxaxxute paBUIIbHOE BBIPAKEHHE:

A. B-T'uapokcubytupar sBIsSeTCS BaXXHBIM META0OJMYECKUM HCTOYHUKOM SHEPruu Jyis
SPUTPOLIUTOB B COCTOSIHUM HATOILAK.

b. Aueroanerar sSBiseTcss BaXXHBIM METa00JINYECKUM MCTOYHUKOM 3HEPTUM IS KJIETOK MO3-
ra B COCTOSIHUM HaTOLIAK.

B. KeToHoBbIE Tena sBISIOTCS BaKHBIM MCTOYHUKOM 3HEPTUU I CKEJETHBIX MBIIII] B CO-
CTOSIHUU HATOLIAK.

I'. KeToHOBBIE TeNa SIBIAIOTCS OCHOBHBIM MCTOYHUKOM 3HEPrHM JUIsl MEYEHU B COCTOSIHUU
HaTOIIAK.

J1. KeToHOBBIE TeNa SIBIAIOTCA BaKHBIM CYOCTpaTOM JJisl IJIFOKOHEOI'€HE3a B COCTOSIHUU
HaTOIIAK.

3aoanue 4. IlonGepute COOTBETCTBYIOIIKE TAPHI:
10.1. Yepes 12 yacoB roysiogaHus:

1 IleueHs. A. Vcionp3yer riioKo3y B KaueCTBE UCTOYHHKA YHEPTUH.

2. MBI b. Mcnonb3yer KEeTOHOBBIE TENa B KAUECTBE HCTOUYHMKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )kupHbIE KUCTOTHI B KAUE€CTBE UCTOYHUKA DHEPIHUU.
4. loukw. I'. AKTUBHPYIOTCSI (PEPMEHTHI TITFOKOHEOTEHE3a.

10.2. Yepes Tpoe CyTOK royIoqaHus:

1 IleueHs. A. cnions3yer IIoKo3y B KaueCTBE UCTOYHHKA YHEPTUH.

2. MBI b. Mcnonb3yer KEeTOHOBBIE TENA B KAUECTBE HCTOUYHUKA SHEPTUH.
3. Mogr. B. Mcnione3yer )KupHbIE KUCTOTHI B KAUECTBE UCTOYHUKA DHEPTHUU.
4. IToukn. I'. AKTUBHPYIOTCSI (PEPMEHTHI IITIOKOHEOTEHE3a.

10.3. Yepes nBe HEAENU TOIOIAHUS:

1 IleueHs. A. Vcrionp3yer TIII0K03y B KaUeCTBE UCTOYHHKA YHEPTUH.

2. MpImms!. b. Mcnonb3yeT KETOHOBBIE TENa B KAUECTBE HCTOUYHHMKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KupHbIE KUCITOTHI B KAUE€CTBE UCTOYHUKA DHEPIHUU.
4. [Toukn. I'. AKTUBHpYIOTCS (PEPMEHTHI TITIOKOHEOTEHE3a.

OTBeThI K pelIeHUI0 3aIaHU i

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:
1—A.2—B.3(1-A,b5,B;3-A,5;4-A,5,B,I).

Jlna camocmoamenwvhou pabomut.
1—A,b,B.2—A BT A.3—A BT/
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JIABOPATOPHAS PABOTA (60 MUHYT)

HN3yyeHue BIUSIHUSA TOPMOHOB HA YPOBEHb IIIOKO03bI B KPOBH.

JI1st u3ydeHust BIMSHUS TOPMOHOB Ha YPOBEHB TJIFOKO3bI B KPOBH MPEIAraloTcsi TPy MPOOBI
KpoBHu (ombITHBIE). OJIHA W3 HHUX B35Ta J0 BBEJACHHS TOPMOHOB, JIpyras — II0CJIE BBEJICHUS WHCY-
JIMHA, a TPEThsI — MOCJIE BBEJICHUS aJIpEHAIMHA.

1. Onpenenute coaepikaHue TIIOKO3bI B KaXKI0U U3 MPOoO.

2. Ha ocHOBaHMM MOJIYYEHHBIX PE3yIbTaTOB CAENANTE BBIBOJM, KaKasl U3 MPOO COOTBETCTBYET
MIPUBEICHHBIM BBIIIIE COCTOSTHUSIM.

OmnpeneneHre KOHIICHTPALMHU TJIIOKO3bI B MPo0ax MpoBOAAT GepMeHTATUBHBIM (TJII0KO030-
OKCHa3HbIM) MeTOoA0M. [lapaiieIbHO CTaBAT ONMBITHBIE M CTAHIAPTHYIO TIPOOHI.

Xo0 pabompr: cMm. UncTpykuuio K npaktudaeckomy 3aHsaTuio Ne 11 «Ornipeserienne ritoKo3bl B
KpoBH (PEpMEHTATHBHBIM METOI0M». KOHTPOJIBHYIO IPOOY MOXKHO TOTOBUTH OJIHY HA TPYIIITY.

PacueT KOHIICHTpAIUU TIFOKO3BI IPOU3BOIAT 10 popmyrie:

Con (MMOnB/1T) = Eon * Cer (5,5 MMmomb/m) / Ecr

Pesynprarsr:
IIpoda OnTuyeckast 10THOCTH (E) KoHneHTpaus rirwko3bl (MMOJIb/)
1
2
3
Cranpapt 5,55

HopmasbpHble BEIWYMHBI KOHLEHTPAIMHM TJIOKO3bl B IJIa3ME M CHIBOPOTKE KPOBH —
3,9-6,1 MMOIB/1I, B CHHHHOMO3TOBOH KUIKOCTH — OKOJIO 2,78—3,89 MMOIIB/II.

BriBOa:

IHoanuces npenoagaBares:



3AHATHUE 26
KOJIVIOKBUYM 110 TEMAM «I'OPMOHBbI, BUOXUMMUSA ITIEYEHW »,
«MHTEI'PAIIUSA METABOJIN3MA»

B()l'[pOC]:I JJIS1 MOATOTOBKHU K KO/LNIOKBUYMY .

1. CgoiictBa TopMoHOB. OCcOOCHHOCTH OMoONIOTHYEecKOro NeicTBus. [Ipu oTBeTe Ha BOIPOC
He00X0IMMO MPUBOJUTH MIPUMEPHI TOPMOHOB, PEATTU3YIOIINX CBOE JIEUCTBUE Uepe3 pa3inyHbIe pe-
LENTOPHI.

2. PeuenTopsl k ropMOHaM, KilacCU(pUKALIKS, CTPOCHHE PELIEITOPOB.

3. G-6enku, X BUIBI U POJb B MEXaHU3ME JICHCTBUS TOPMOHOB, CBA3BIBAIOIIMXCS C MEM-
OpanubiMU perienitopamu. [laTonoruueckoe ¢pyHknonupoBanue G-0€nkoB.

4. Tlepeuncauth 3¢pPeKTOpHBIE CUCTEMBI U BTOPUYHBIC TOCPEIHUKH MPOBEACHUS TOPMOHA-
JBHOTO CUTHAJIa B KJIETKY. Mexanu3mbl 00pa3oBaHUsl BTOPUYHBIX TOCPEIHUKOB.

5. Ponb xanbIus B MEXaHU3ME Tiepeiadl TOPMOHAIBHOTO CUTHAIIA.

6. PactBopumMas u memOpaHOCBsI3aHHAsI TYaHHJIATIUKIA3bl, MEXaHU3M AaKTHBAIUH, peau-
3amms dhdekra.

7. MexaHu3Mbl yCUTICHUS] TOPMOHAJIBHOTO CHTHAJa B KIIETKE.

8. I'opMOHBI — O€JNKU: MPOCTHIE U CIOXKHBIE. MecTO 00pa3oBaHMsl, TIPUMEP MOJIEKYISIPHOTO
ENCTBUSL.

9. 'opMOHBI — TPOM3BOJIHBIE AMUHOKHCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI IE€peladn
TOPMOHAJILHOTO CUTHAJIA B KJIETKE.

10. OOume npUHIUITBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW IPUPOIBI.

11. O6mue NpUHIIMIIBI CHHTE3a TOPMOHOB CTEPOMIHON MPUPO/IBL.

12. BazompecCuH, XUMHUYECKas MPUPOJA, MEXaHWU3MBbI MEpefadyd TOPMOHAJIHHOTO CHTHAJa
B KJIeTKe, 3 dekThl. HecaxapHplii quader.

13. T'opMmoOH pocTa, pernenTop COMaTOTPONIMHA, MEXaHU3M Nepeaadll TOPMOHAIBHOTO CUTHAIA
B KJIETKE, OpTaHbl-MHILIEHH, BIMsHUE Ha MeTa00Iu3M. M30bITOK U HEJOCTATOUHOCH TOPMOHA.

14. MoaconepsKaiue ropMOHBI IUTOBMIHOI Kesle3bl. XUMHUUeCKas HPHPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHU3M Iepe/layl TOPMOHAJIBHOIO CUTHajla B KJIETKE, BIUSHUE Ha MeTabonu3M. ['umo-
Y TUTIEPTHPEO3.

15. I'mrokaroH. Xumuueckasi MpupoJia, MECTO CHHTE3a, MEXaHU3M Iepeladl TOPMOHAIBHOTO
CHTHAJIa B KJIETKE, BIUSHIE HA METAOOIH3M.

16. I'opMOHBI MO3TrOBOI0 BEIIECTBA HA/AMOUYEYHUKOB. XUMHUUECKasi MPUPO/IA, CXEMa CUHTE3a,
MEXaHU3M Tepeaadydl TOPMOHAIBHOTO CHTHAJIA B KIIETKE, BIMSHUE Ha MeTabomu3M. Deoxpomoru-
TOMA.

17. T'opMOHBI KOpBI HAAMTOYEYHUKOB: TJIIOKO- U MUHEPATOKOPTUKOHIBI. XUMHUYECKasi IPHPO-
12, 0COOEHHOCTH CTPOEHHS PELENTOPOB, MEXAHHU3M Iepe/ladyd TOPMOHAIBHOIO CHUTHAJa B KJIETKE,
BiusHHEe Ha Metabosm3M.CuHapombl Kymmara, Kowna, Gonesnp Anmucona («OpoH3oBas 00-
JIE3HBY).

18. WUncynuH. Xumudeckas MpupoJia, 0COOCHHOCTH CHHTE3a, CTPOSHHE WHCYJIMHOBOTO perie-
NTOpa, MEXAaHW3MbI Tepeladd TOPMOHAIBHOTO CHTHala. BiusHue Ha MeTaOOIU3M YIJIEBOJOB,
JINIUI0B, OEJIKOB.

19. IlosoBbIE TOPMOHBI, XUMUYECKasl MPUPO/IA, OCOOCHHOCTH CTPOEHHs PELENnTOpOB, MeXa-
HU3M TIepelavyi CUTHAIA, BIUSHUE Ha METa0OIH3M.

20. Caxapnbiii nuaGet. Buapl, npuunnel. Hapyiienus odMeHa yrieBoaoB, JUIHUI0B, OEIKOB.
Broxumudeckast TnarHocTrka caxapHoro nuabera. [loctpoeHne caxapHBIX KPHUBBIX.

21. CaxapHblii quabeT: MEXaHW3M KETOHEMHMH W HapylleHHe peakiuil TITTH303WINPOBaHMUA.
MeTaboam3M TIIOKO3bl B MHCYJIMHHE3aBUCHMBIX TKaHSIX. BOCCTaHOBUTENBHBIN MyTh OOMEHA TITFO-
KO3blI, €r0 pojib B HOPME M MIPH caxapHOM Jguadere.

22. TleveHpb Kak riaaBHBIN oprad romeocta3a. OyHKITUN TIEYCHHU.
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23. Ponp nmevyenu B oOMeHe yriaeBojoB. HeoOXoauMo 3HaTh CXeMbl OCHOBHBIX ITyTel 0OMeHa
VIJIEBOOB, KIFOYEBBIE (PEPMEHTHI ATHX MPOIIECCOB M MX PETYJSITOPHI, a TAKKE YMETh OOBSCHHUTH
3Ha4YeHHE MEeHT030()0oCHaTHOTO U TIIIOKYPOHOBOTO IMyTei MeTaboau3Ma TI0K03bl. MexaHu3M pas-
BUTHSI TUTICPIIAKTATEMHH U TUTIOTJIMKEMUH TIPH AJTKOTOJIbHON HHTOKCHKAIINH.

24. Ponp neuenu B oomeHe OenkoB. HeoOXxoauMo 3HATH peakiuu MpeBpaIeHUss aMUHOKHC-
JIOT TI0 aMHUHOTPYIIE, MyTH 00pa30oBaHHs 3aMEHHMBIX aMHHOKHCIIOT, CIOCOOBI 00€3BpEKUBAHUS
MPOAYKTOB THUEHUS OEIKOB U aMMHUAKa. Y METh IPUBECTH MIPUMEPHI CXEM BKIIIOUSHHS YTIIEPOJTHOTO
CKeJieTa aMUHOKHCIIOT B ik Kpebca.

25. Ponp neuenn B oOMeHe nmnuaoB. HeoOXoaMMo 3HATh CXeMbl OCHOBHBIX IyTel oOMeHa
JUMHAI0B. MeXaHU3Mbl Pa3BUTHS KUPOBOH WHQMITPAIUK TEYEeHU (B TOM YHCJIE TPU aJKOTO-
mu3me). JlunorponHbie GaKTOpHI.

26. YMeTh OOBSICHUTH LEHTPaIbHYIO pojb anetui-KoA B oOmene ymnumoB. HeoOxomumo
3HATh CXeMy 00pa30BaHUs KETOHOBBIX TEJI U PEAKLUH, C KOTOPHIX HAUMHAIOTCS CUHTE3 )KUPHBIX KH-
CIIOT U CHHTE3 XOJIECTEepOJIa.

27. Anaturokcuueckas ¢yHkius nedeHn. O0e3BpekMBaHUE B MEYCHNW TOKCHYHBIX BEIIECTB,
HOPMaJIbHBIX META0O0JIUTOB, JIEGKAPCTBEHHBIX IMpEMapaToB. YMETh MPHUBECTH MPUMEPHl peakiuit
OKHCJICHHS, KOHBIOTAIIUH, cuHTe3a. HeoOX01mMo 3HaTh CXeMy MpoLecca OKUCICHHUS BEIIECTB B CH-
CTeMe IIUTOXpOMa P450 M peakiiuu OKUCIICHUS 3TAHOJIA U alleTaIbJCTHA B KJICTKaX MCYCHH.

28. Ponp medeHn B MUTMEHTHOM OOMeHe. buocuHTe3 reMonpoTenHoB, peryisinus. Bernoman-
Te OCJIKH, COJCpIKAIINe B KAYECTBE MPOCTETUYECKON I'PYIIBI I'eM, W UX (QYHKIHUA B OpraHH3ME.
[Mopdupumn.

29. Pacmazg remorno6una B kitetkax POC. MeTaboimn3M KeTUHBIX TUTMEHTOB.

30. XKentyxu. [IpyunHbBl BO3HUKHOBEHUS, MEXAHU3MbI PA3BUTHUSI MATOJIOTUYECKUX H3MEHE-
Huii. JlabopaTopHas TUarHoCTHKa.

31. buoxumMHUECKHUEe METONbl TUArHOCTUKU 3a0ojeBaHui medeHu. Kakue QepmeHTH sBILsi-
I0TCs crenuGUIHBIME s TernaTouuToB? Kakue u3 HUX MO3BOJISIOT CYIUTh O TIYOHHE IMOPaXKCHHUS
oprana?

32. Metabonuueckue MpoLecchl UCTIOIb30BaHUS YITIEBOJIOB, )KUPOB U OEJIKOB B KaUeCTBE HC-
TOYHUKOB SHEPTUH (TJIMKOTEHOJM3, IUXOTOMHUYECKOE paCIIeTUICHHE TIIIOKO3bl M TIOCIEAYIOIIee
oxucnenue [1BK, mobunu3zarnus xupa u3 A€no U -OKUCICHUE KUPHBIX KHUCIIOT).

33. Merabonudeckue Mmporecchl ASMOHUPOBAHUS YIIIEBOIOB M JIMMTAI0B Tuiy. HeoO6xoammo
3HaTh CXEMY CHHTE€3a INIUKOTeHa, CXEMbl PECHHTE3a U CHHTE3a TPHALMITIMLEPOIOB, Gochoaunu-
70B. 3HATh OTJIMYME CHHTE3a TPUAIMTIIMIIEPOJIOB B TIEUEHHU U KUPOBOU TKAHH.

34. HeoO6x0onuMOCTh MHTErpaliii MeTadoNlu3Ma, ee MPHUHIMIHATIbHBIe cocTaBistonie. Me-
XaHU3MBI PETYISIIIA MeTaboIn3Ma.

35. Perynsiiuss ¥ HampaBJIEHHOCTh METAOONMYECKUX TPOIECCOB B TEYECHU, KUPOBOH U
MBIIIEYHON TKAHIX TOCIIE TIprUeMa MUIIHA U HaTOIIaK.

36. MexopranHblii MeTab0JIM3M B pa3IMyHbIe IEPUOJIBI TOJI0AaHNU. MeXaHu3M TUIIePIPOAY-
KIIMA KETOHOBBIX TEJI.

Bomnpocsl 111 OATOTOBKH K KOJUIOKBUYMY IS cTyAeHTOB MDUY:

1. CgoiictBa ropmonoB. OcobeHHocTu Ononorudeckoro nercteus. Kiaccudukamus ropmo-
HOB. [IprMepbI rOpMOHOB, PeaTU3YIOLINX CBOE IEHCTBHE Yepe3 pa3IMyuHbIe PELENTOPHI.

2. Penenitopsl kK TOpMOHaM, KiIacCU(PUKAIHS, CTPOCHHUE PEIETTTOPOB.

3. G-Oenkxu, UX BUIBI U POJIb B MEXaHU3ME JEHCTBUS TOPMOHOB, CBSI3BIBAIOIIUXCS C MEM-
OpaHHBIMU PELIETITOPAMHU.

4. D¢ddexropHble cUCTEMBI U BTOPUYHBIE TOCPEIHUKHU MPOBEJICHNUS TOPMOHAIBHOTO CUTHAJA
B KJIETKY. MexaHu3Mbl 00pa30BaHUsI BTOPUYHBIX TIOCPEIHUKOB. PONb Kanblnsi B MEXaHU3ME Tepe-
Jla4y TOPMOHAIBHOTO CUTHANA.
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5. PactBopuMass 1 MeMOpaHOCBsi3aHHAsl T'yaHWJIATIMKIIA3bl, MEXaHW3M aKTHBAllUU, peaju-
3arus ¢ dekxra.

6. I'opMOHBI — O€NKH: MPOCTHIE U CIIOKHBIE. MecTo 00pa3oBaHUs, TPUMEP MOJIEKYIISIPHOTO
JIEUCTBUSL.

7. T'opMOHBI — TPOHM3BOJIHBIE AMHUHOKHUCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI IEpeladn
TOPMOHAJILHOI'O CUTHAJIA B KJIETKE.

8. OOure npUHIUIBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW TPUPO/IBI.

9. OOuye NpUHIUIBI CHHTE3a TOPMOHOB CTEPOMIHOM TPUPO/IBL.

10. BazompecCuH, XUMHUYECKas MPUPOJA, MEXaHU3MBI MEpeladyd TOPMOHAJIHHOTO CHTHAJa
B KJIeTKe, 3 dekThl. HecaxapHplii quader.

11. I'opmoH pocrta, peenTop coMaToTPOIIMHA, MEXAHNU3M Mepeadyd FTOPMOHAIIBHOIO CUTHAJIA
B KJIETKE, OpraHbl-MHILIEHH, BIMSHAE HA METa00au3M. MI30bITOK 1 HEAOCTATOUHOCH TOPMOHA.

12. WoaconepsKamue ropMOHBI IUTOBUIHOM Kejle3bl. XUMHUUECKas HPUPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHU3M IIepeladyd TOPMOHAJIBHOIO CUTHAJA B KJIETKE, BIUSHUE HAa MeTabonu3M. ['umo-
Y TULIEPTHPEO3.

13. I'mroxarod. Xumuueckasi Ipupojia, MECTO CUHTE3a, MEXaHU3M Iepelaud TOPMOHAIbHOTO
CUTHaJla B KJIETKE, BIUSHUE Ha METa00IHU3M.

14. T'opMOHBI MO3rOBOIO BEILECTBA HAANOUYEYHUKOB. XUMHUYECKas IIPUPO/A, CXEeMa CHHTE3a,
MEXaHM3M Iepe/layd TOPMOHAJIIBHOTO CUTHAJIa B KJIETKE, BIMSHUE HAa MeTrabonusM. deoxpomonu-
TOMA.

15. T'opMOHBI KOPBI HAIIOYEYHUKOB: TJIFOKO- 1 MUHEPATOKOPTUKOMIBL. XMMHUYECKas IIPHPOJIA,
0COOEHHOCTH CTPOEHUS PELENTOPOB, MEXaHU3M Iepejayil TOPMOHAJILHOIO CUTHAJA B KIIETKE, BIIM-
saue Ha Metabonu3m.Cunnpomsl Kymunara, Konna, 6one3ns Anaucona(«OpoH30Bast 00JIE3HbY).

16. UucynuH. Xumuueckas pupoja, 0cCOOEHHOCTH CUHTE3a, CTPOEHHE MHCYJINHOBOIO pelie-
NTOpPa, MEXAaHW3MBI Tepeladyd TOPMOHAIBHOTO CHTHAJIA. BiusHMe Ha MeTaOOIM3M YIJIEBOJOB,
JIMIINI0B, OEIKOB.

17. Caxapubiii tuaber. Buapl, npuunnel. Hapymienus oOMeHa yrieBo10B, JUIUA0B, OEIKOB.
broxummnueckas 1uarHocTruka caxapHoro nuateta. [loctpoeHne caxapHbIX KPUBBIX.

18. Caxapnblii auaber: MeXaHW3M KETOHEMUH W HapyIIeHHE PEeaKIMid TITM303WIMPOBAHUS.
MeTab0a13M TJII0KO3bl B MHCYJIMHHE3aBUCUMBIX TKaHSAX. BoccTaHOBUTENBHBINA MyTh OOMEHa IIIo-
KO3BI.

19. IlonoBble TOPMOHBI, XUMUYECKasl MPUPOJA, OCOOEHHOCTH CTPOEHHs PELENnTOpOB, MeXa-
HU3M IIepe/layy CUTHaJIa, BIUSHUE Ha METa00JIN3M.

20. ITeueHs Kak riIaBHbIM opraH romeocTasa. @yHKINHU MEYESHH.

21. Ponbs meveHu B oOMeHe yrieBojoB. HeoOXoauMo 3HaTh CXeMbl OCHOBHBIX ITyTe 0OMeHa
YTJIEBO/IOB, KJIIOUEBbIe (PEPMEHTHI 3TUX MPOLIECCOB U UX PETYNIATOPHI, a TAaKkKe yMETb OOBSICHUTh
3HaYeHHUE NMEHT030(P0oCc(aTHOTO U MIFOKYPOHOBOIO MyTel MeTaboIn3Ma IITF0KO3bI.

22. Ponp neueHu B oomeHe OenkoB. Heo6XxoanMo 3HaTh peakuuy MpeBpamieHusi aMUHOKHC-
JIOT MO0 aMUHOTPYIIIE, IIYTH 00pa30BaHMs 3aMEHHMbBIX aAMUHOKHCIOT, CHOCOOBI 00€3BpEKUBAHUS
MPOAYKTOB 'HUEHUS OEJIKOB U aMMHUAKA.

23. Ponp medenn B oOMeHe numimoB. HeoOXoamMMo 3HATh CXeMBI OCHOBHBIX IyTei oOMeHa
JUMUI0B. MeXaHu3Mbl Pa3BUTHS KUPOBOM MHQMIBTpAMM NMEYeHH (B TOM YHCIE MPU aJIKOro-
nu3Mme). JlunotporiHbie pakTOpHI.

24. llentpanpHas ponb anetwi-KoA B oOmene nunuioB. Cxema 00pa3oBaHusl KETOHOBBIX TeJl
U peaKIK, C KOTOPBIX HAYMHAIOTCSI CUHTE3 KUPHBIX KUCIOT U CHHTE3 X0JIecTepoa.

25. Antutokcuueckas (GyHkius nedeHd. O0e3BpeXMBaHUE B MEYEHU TOKCHUYHBIX BEIIECTB,
HOpPMaJIbHBIX METAa0OIUTOB, JIEKAPCTBEHHBIX MpenapaToB. MUKpOCOMaNIbHOE OKUCICHHE U OKHCIIe-
HUE 3TaHOJIa U alleTalIbETH/1a B IIEYCHH.

26. Pormp medeHW B MUTMEHTHOM OOMeHe. BHocmHTE3 reMonpoTenHOB, peryisius. benkw,
cojiepKalire B Ka4yecTBE MPOCTETHUECKOM IPYIIbI r'eM, U UX (GYHKUIUHU B opranuzme. [lopdupun.

27. Pacmax remoriioonaa. MeTraboan3M KeJTIHbIX TMTMEHTOB.
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28. XKentyxu. [IpyunHbl BO3HUKHOBEHUS, MEXaHU3MbI PA3BUTHUSI MATOJIOTUYECKUX H3MEHE-
Huii. JlabopaTopHas TMarHOCTHKA.

29. buoxumu4eckne MeTOAbl JUArHOCTHKHU 3a0oJieBaHWi medeHu. Kakue (epMeHTHI SBIIS-
IOTCS crielU(UYHBIMU AJIS1 TeNaTOLUTOB?

30. MeTtabonnuecKkue MpoLecch UCTIONb30BaHUS YITIEBOIOB, )KUPOB U OEJIKOB B KAUeCTBE HC-
TOYHUKOB SHEPruM (IJIMKOTE€HOJM3, IUXOTOMHUYECKOE paCLICIUIEHHE TIIOKO3bl U IMOCIEyIolIee
okucnenue [1BK, moOunm3amnus xupa u3 J1eno U -OKUCICHNUE )KUPHBIX KUCIOT).

31. Merabonuueckue MpoLecchl AENOHUPOBAHUS YIJIEBOJOB U JMNUIOB Iuiiu. Cxema CUH-
Te3a TIIMKOTeHAa, CXEMBbl PECHHTE3a U CHHTE3a TPUALMITIUILIEPOIOB, POchOIUIHII0B. 3HATh OTIINYHE
CHHTE3a TPUALMIJIULEPOJIOB B IIEYEHU U KUPOBON TKaHH.

32. WNuterpamus meraboinsMa, €e MPUHIUIHAIBHBIE COCTaBIAIOmMe. MeXaHU3Mbl PEryiis-
U1 MeTabosn3Ma.

33. Perynmsnusi ¥ HamnpaBIEHHOCTh META0OJIMUYECKUX IMPOIECCOB B MEUEHH, >KUPOBOW U
MBILIEYHON TKaHIX IOCIIE IprueMa UMK U HaTOLIaK.

34. MexxopranHelii MeTaOOJIU3M B Pa3IMYHbIC TIEPHOABI TOIOAaHUS. MeXaHu3M THIepIpo1y-
KLIMU KETOHOBBIX Tell.



BUOXUMMUS KPOBHU

3AHSATHE 27
BUOXUMMUA KPOBU. ®PU3NKO-XUMUYECKHUE CBOMCTBA KPOBM.
TEMOI'JIOBUHO3BI. UCCJEJOBAHUE BY®EPHBIX CBOMCTB CHIBOPOTKH
KPOBHU. KOJIMMECTBEHHOE OIIPEJAEJIEHUE XJIOPU10B B KPOBHU

AKTYaJIbHOCTH TeMbl. XUMUYECKUN COCTaB KPOBU B OMPEICICHHON CTENEHH OTpakaeT Co-
CTOsSIHHE OOMEHa BEIIEeCTB B opranusMme. Paznuunbie 3a00J€BaHUS COMPOBOXKIAIOTCS U3MEHEHHUEM
CoZIep KaHus B KPOBU T€X WJIM MHBIX BEIIECTB. BHoXuMuYeckuii aHain3 KPOBU ITPOBOJIUTCS C LEIBIO
JIMArHOCTUKH U JuddepeHInaabHON TMarHOCTUKY 3a00JIeBaHUM, YCTaHOBJICHMS IIPOrHO3a 00JIe3HU
U OlEeHKH 3()()EeKTUBHOCTH MPOBOAMMOTO JieueHHs. Ha 3aHATHM CTYyIEHTHI pacCMaTpUBAIOT OCHOB-
HbIE MTOKAa3aTell OMOXMMHUYECKOTO aHallu3a KPOBH, 3aKPEIUIsis 3HAHUS O [IPOUCXOXKIACHUU XUMUYe-
CKUX KOMIIOHEHTOB KPOBH. AHOMAJIbHBIE TEMOTTIOOMHBI — OHA U3 TIPUYMH TUITOKCHH.

Heapb 3aHATHA: U3YYUTH QU3MKO-XUMUYECKHE CBOMCTBA KPOBH, 3aKPEUTh 3HAHUS O MPOUC-
XO0XJIEHUH KOMITOHEHTOB IJIa3Mbl KPOBH U MX (PU3HONIOTHYECKUX KOHIIEHTPAIMIX, Oy(pepHBIX CH-
cTeMax KpOBH, CTPOCHUHU U (PYHKIIMOHUPOBAHUH TeMOTIIOONHA, TPAHCIIOPTE Ta30B KPOBBIO M MeXa-
HU3MAax Pa3BUTHUSA TUIIOKCUU, TUATHOCTHUYECKOM 3HAUYEHUU HauOoliee BaXKHBIX OMOXUMUHUYECKUX
KOMIIOHEHTOB KPOBH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. /{15 MOJHOrO yCBOEHHS TeMbI HEOOXOAUMO
TIOBTOPUTH H3:

" 0bwel xumuu.

— OCMOTHYECKOE W OHKOTHYECKOe namienue, pH kpoBu, OydepHbie CUCTEMBI, THTPOMETPH-
YeCKUe METO/Ibl aHAlIN3a;

= OUOOp2AHUYECKOU XUMUU.

— CTPOEHME U CBOMCTBA reMOTJI00MHA;

" HOpMANbHOU PU3UOIO2UU:

— reMorjo0uH ((pyHKINH, TPOU3BOIHBIE U aHOMAJIbHBIE ()OPMBI), OOLIHI aHAIN3 KPOBH;

— amuI03 M aJKanos;

" OUOI02UYECKOU XUMUL.

— CTPYKTypHasi opraHu3aius 0ejikoB, Kiaccupukaims 0eIKoB;

— 0COOEHHOCTU METa00IM3Ma IPUTPOLIUTOB;

— TyTu ucnoias3oBanus Oz B kieTKax; mytu oopazoBanus COz B KIeTKax

3AJAHUSA 1JI51 CAMOIIPOBEPKH UCXOJHOT'O YPOBHSI 3HAHUIA

3aoanue 1. HenoctaTouHOCTH KakuX (PEpMEHTOB SPUTPOLIUTOB COMPOBOKIAETCS UX TEMOIU30M?
A. T'mrok030-6-docdarneruaporeHasbl.

b. [InpyBaTkuHa3bI.

B. IIupyBataeruiporeHassl.

I'. U3oumTparaerniporeHassl.

J1. Aprunassi.

3aoanue 2. B KpoBU HOBOPOKJIEHHOTO C YETKO BBIPA)KEHHON CHHIOIIHOCTHIO HOCOT'YOHOTO
TPEyrojibHUKa OOHApy)KEH IMOBBIIICHHBI YpPOBEHb aHOMAJIbHOTO TI'€MOIJIOOMHA C BaJICHTHOCTBIO
xenesza 3°. Kak Ha3bIBaeTCs 3TOT aHOMAJIBHBIM TeMOTIO0NH?

A. Metremorio0uH.

b. Kap6okcuremorino6uH.

B. OxcuremorsioOuH.

I'. Kap6remorio6uH.

J1. 'emorno0Oun S.
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3aoanue 3. B cxeme MeTabonn3Ma S3pUTPOLIMTOB (CM. HUXKE) YKAXKHTE:

A. ®epmenTsl, obo3HaueHHBbIe Hdppamu 1, 2 u T. A. (8apuanmur omeemos. 6-pocdo-
(bpYKTOKHMHA3a, TEKCOKMHA3a, MUPYBATKMHA3a, ajbjoia3a A, TIyTaTHOHIEPOKCHIA3a, TIyTaTHOH-
penykTasza, Tpuosodocdaruzomepasa, TIIOK030-6-pocharnernaporenasa, nudocdoraumneparmyra-
3a, 6-(hocdormokoHaTaeruaporeHasa, gpochorekconzomepasa, hochormuiepaTkuHasa, rIUIepaThb-
nerundocdaraeruiporeHasa, Karauasza, CylnepoKCHUAINCMYTa3a, JaKTaTAECTHAPOreHaza, MeTreMo-
TIIOOMHPETYKTa3a).

B. Kodepmentsl, 0603naueHuble OykBamu A, b (éapuanmor omeemos: HAL®, HAJIDY).

B. Peaknun, o6ecrieunBaromue sputpoutel ATO.

I". IIpouece, obecneunBaromwmii spurpountsl HAIOH H'. JI. ®depMeHTH aHTHOKCHIAHTHON
3aIUTHIL.

E. Annocrepuyeckuii peryasTop, CHUKAIOUINI CPOJICTBO reMOriIo0iHa K KUCIOPOY.

ATO
\ 6

I'mroxo3a = ['mroko030-6-ocdar

'ssr »2H20
9
®pykT030-6-hocdar
H>02

ATO A
10 i/
11 Pu6030-5-¢ocdar
®pykTo30-1,6-nudocdar
11 \ AK nAK
'unepansaerun-3-gocdar _’ dIIA / .
CynepokcuaHbli
j j_ verHB (Fe3+)<‘—\/’ aHuoH-pagukan O ->\ 2
*> BH: N HB (Fe?") Mounekyna O \
2H*

1,3-Iudocdormumepar

17
14
M\* AT®

3-dochornunepar b
4(11 e AT® BH:
16 4

#. < aKTar
docdoenonnupysar I1BK <

MeTab0113M 3pUTPOIIUTOB.
AK — ackopbunoBas kuciora, TAK — nernapoackopOuHOBast KMCIIOTA,
A, b — xodpepmentsl; AH2, BH2 — BoccTaHOBIIEHHbBIE KOPEPMEHTHI.

> 2,3-Tludocdormuiepar

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmasue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHus:

1. Xumudeckuit cocTaB T1a3Mbl KpoBH ((hHU3HOJIOTHUECKHE KOHIIEHTPAIIMU HanboJiee BaKHbIX
KOMITOHEHTOB IIJIa3Mbl KPOBH U UX MPOUCXOXKACHUE). BHoxuMuyeckuii aHaan3 KpOBH U €ro 3Have-
HUE B XapaKTEPUCTHKE COCTOSHHS 3I0POBbsI YEIIOBEKA.

2. Baxueiimue OydepHble cucTeMbl KpoBU: OMkapOoHaTHas, TeMOriIoOonHoBas, ¢ocdarHas,
OenkoBast (KOMIIOHEHTHI M HMX COOTHOUICHHWE, MEXaHU3M [eHCTBHsA, eMKOcTh). [IpencraBieHue
0 HapYUIEHUSIX KMUCIOTHO-OCHOBHOI'O COCTOSIHUSA (aln103, aJIKajio3).

3. benkwu sputpormroB. CTpoeHHE TeMOrIOONHA, TeMa, TII0OWHA; Pa3HOBHIHOCTH (HOpPMailb-
HBIC M aHOMAJIbHBIC) U TIPOU3BOIHBIE reMorio0nHa. ['eMorinoO6uHO3BI.

4. JlprxatenbHasi GYHKIUS KPOBU. DPUTPOLUTHI KaK TJIABHBIA YYaCTHHK TPAHCIIOPTa ra3oB
KPOBBIO (pOJIb TEMOTI00MHA U KapOaHruapassl). OOpaTUMOe CBSA3bIBAHUE KHCIOPOIA U YIIIEKUCIIO-
ro ra3a Kak crnoco0 TpaHCTOPTUPOBKH (MexaHu3Mbl cBsi3biBaHuss CO2 u Oz ¢ reMoriioOnHOM, KO-
OIIEPAaTUBHOE B3aMMOJICHCTBHE CyOBEITUHHI] TeMOTTIO0MHA, PETYJISIMs HACBHIIICHUs T'eMOTI00MHA
KHCJIOPOJAOM H JHCCOLMAnMu okcuremorioomna (pH, 2,3-audocdornumuepar, Temmeparypa)).
['unoxcwust, GOpMBI, MEXaHU3MBI PA3BUTHSI.

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn

1. Buonocuyeckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 549-551,
585-598.

2. bBuonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Beimr. mik., 2013. C. 376-395, 521-541.

3. Koncnexr nexnuii.

Jlononnumenvuasn

1. Buoxumus 4enoBeka : yue6. B 2 1. / P. Mappu [u ap.] ; nep. ¢ auri. Mocksa : Mup, 1993. T. 1.

C. 52-62.

3AJIAHMSI 1151 CAMOCTOSITEJIBHOM PABOThI
3aoanue 1. [ToBTopuTe 1 3aIOMHUTE OMOXMMHUYECKHE KOHCTAHTBI KPOBU (CM. TabIuIy):

HexoTtopsbie OnoxumMmnyeckue KOHCTAHTHI KPOBU

[TnoTHOCTH KpOBH (LI€THHOM) 1,05-1,06

pH 7,37-7,44
OcMOTHYECKOE TaBJIEHNE 7,6-8,1 atm
OHKOTHYECKOE TaBIICHUE 0,03-0,04 atm
['moko3a ma3Mel (CBIBOPOTKH ) 3,9-6,1 MmmoITB/1
OO0111e TUITHIE 3,5-6,51/n

TpuanuaTIUIEPOITHI 0,85-2,0 Mmmonb/n
XosecTepon 3,9-6,2 Mmmonb/n
OO0muit 6€10K CHIBOPOTKH 65-85 r/n
AnpOymMuH 35-50 r/n
['1o0yarHbI 20-35 r/n
OubpuHoreH 24 1/n

OcTaTo4HbIi a30T MIa3MbI (CBIBOPOTKH)

14,3-25 mmMoue/n

MoueBuHa 11a3Mbl (CBIBOPOTKH)

2,5-8,3 MmoIIB/11

AMMUaK KpoBU

6—65 MKMOIB/T

MoueBas xuciora: MY>KUHUHBI 0,20-0,42 Mmmonb/n
JKEHIIUHBI 0,12-0,34

['eMornobuH KpoBu: MYKUMHBI 130-170 r/n
KCHIIUHBI 120-150 r/n

bunupyOuH miua3Mbl (CBIBOPOTKH): OOIIIHIA 8,5-20,5 MxMonb/n
PSIMOi 2,2-5,1 MKMOJIB/IT
HEMpsMON 1,7-17,1 Mmxmonb/n
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Na* B mazme 130-150 MMounb/n
K* B mna3zme 3,5-5,6 Mmmous/n
Ca?* B miasme (oOmmin) 2,2—2,7 MMOJIB/II

ITosicauTe MPOUCXOKACHNEC XUMUYICCKHUX KOMIIOHCHTOB KPOBU U UX 6I/IOJIOI‘I/I‘-IGCKYIO POJIb.

3adanue 2. 3Haiite MexaHW3M (PYHKIIMOHUPOBaHUs Oy(DEpHBIX CHCTEM KpOBU. YMEWTE
OOBSICHUTh MEXAHU3M COTPSDKEHUS OMKapOOHATHOW U TeMOTIIOOMHOBOM Oy(hepHBIX CUCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeIeHHBIX YTBEPXKICHUHN XapaKTEpU3yIOT FeMOIJIOOUH yesioBeka?

A. T'eMOri00MH B3pOCIIOrO 4YeloBeKa MPElCTaBIseT co00i CMeCh, COCTOSIIYI0O U3 TeMOTIIO-
ouna A (96-98 %), remorsiobuna Az (2—3 %) u remornioouna F (0,2-1 %).

b. 'emorioObun A coep>kuT 1o JBe 1enu o U f.

B. I'emornoOuH A2 COAEpKUT I10 ABE O- U B O-1ICTIH.

I'. 'emorno6bun F comepxuT 1o Be 1enw o U .

J1. DOMOpuoHanbHBINA TeMornoOuH (remorinodoul P) Bkimouaer B cebs Tpu (ppakuuu: reMorio-
oun [osep | (£262), remorno6un ['osep Il (aze2) u remorno6un [optienm (C2y2).

3.2. Kakue u3 creyromux yTBep KIeHHH 0 CTPYKTYpe reMOriio0nHa BEPHBI?

A. Monekyna OCHOBHOTO I'eéMOTJIO0MHA B3POCIIOTO YelI0BEKa COCTOMT M3 JABYX MJIEHTHYHBIX
0-CyOBETMHUII U IBYX UACHTUYHBIX [3-CyObEIHHHLI.

b. Cybbenununa (mpotomep) reMorio0uHa COCTOUT U3 OJIHOM MOTUNENTHIHON 1enu (rIoou-
Ha) U rema.

B. I'eM — 3T0 KOMIIJIEKC POTONOP(UPHHA CO CBA3aHHBIM B €T0 LIEHTPE aTOMOM JKeJIe3a.

I'. XKene3o reMorao0nHa OcTaeTcsl IBYXBAJCHTHBIM HE3aBUCHMO OT MPHCOCIUHEHHS WU OT-
Jayyl KUCIOpOJa.

J1. B Mosiekysie reMoriobiHa UMErOTCst IeHTphl uisi cs3biBanust O2, CO2, nportonos (H)
u 2,3-nqudocdornunepara.

3.3. Kakne u3 crepyrommx YTBEpKACHUI O B3aWMOJCHCTBUM KHCIOPOJA M TeMOTTIOOMHA
BEpHBI?

A. Kucnopos cBA3bIBa€TCS ¢ MOJIEKYJION TeMOTJIO0ONHA KOOTIEPATHBHO.

b. Kucnopos cBsi3bIBaeTcs € kKele30M reMa reMorjaoonHa.

B. Yrnekucnsiif ra3 yMeHbIIIae€T CPOJICTBO TEMOTIIO0OUHA K KUCTIOPOY.

I'. CpoactBo remorioOuHa K KUCIOPOy yBETHMUMBAETCs MpH MoHWkeHuu pH 1 Hao0opoT.

M. Okuch yriepoja, UaHu/1bl KOHKYPUPYIOT C KUCIOPOJOM 32 MECTO CBSI3bIBAHUS B reMe Te-
MOTJIO0WHA.

3.4. Ykaxure ommbouHoe yTBepxacHue o 2,3-mudocdormunepare (2,3-1PT'K):

A. TIpeobnanatoiuii opranndeckuii pocdar B 3pUTpOLIUTAX.

b. [IpomeXyTO4YHBIN NPOAYKT MITUKOJIUTHYECKOTO MYTH.

B. B spurponuTtax HaxoAUTCs B KOHIEHTPALUAX TPUOIN3UTEIBHO YKBUBAIEHTHBIX T€MOTJIO-
OuHy.

I'. Monekyna reMorio0nHa cBs3bIBaeT 4eThlpe MosieKysl 2,3-J{PI'K.

J1. CtabunusupyeT ne30Kkcu(opmMy reMorIoOnHa, CITOCOOCTBYS MIEPEXOTy KUCIOPOa B TKAHH.

HpCIGMJleOCmb pemeuuﬁ npoeepbvnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3adanue 1. OnpenencHue KOMIIOHEHTOB Kakor OyQepHON CHCTEMBbI KPOBH UCIIOJIB3YETCSI IS
JTMArHOCTHKH PACCTPONCTB KUCIOTHO-OCHOBHOTO COCTOSIHUS ?

A. bukap6onatHo# (TuapOKapOOHATHOM ).

b. ®ocdarnoii.

B. I'emornoOnHOBOIA.

I'. OxcureMorinoOuHOBOM.

. beakooii.

3aoanue 2. PazButue MeTreMorioOMHeMuii MOXKeT ObITh 00yCIOBIICHO!

A. OTpaBiieHHEM OKUCIUTEISIMU (HUTPUTHI, HUTPATHI, HATPO30COESTNHEHNUS, OPOMU/IBI U 1ID.).
b. Huskum napuuanbHbIM JaBICHUEM KACIOPOAA.

B. HacnencTBeHHBIM 1€(DEKTOM METTEMOTIOONHPEAYKTa3HI.

I'. AnomaibHO# hopMmoii remorioornHa (M-reMOorIo0uH | Ip.).

J1. BBICOKHMM mapuyaibHBIM JaBJICHUEM YTIIEKHUCIIOTO rasa.

3aoanue 3. o-Tanaccemus XapaKTepU3yeTcs:

A. HapyuieHueMm cuHTE3a O-LI€TIH.

b. Hapymenuem cunresa B-1iemnm.

B. Ycunenuewm cunresa - u y-ueneii.

I'. [TosiBieHuem B kpoBu remorioduna H (Ba).

J1. TlosiBieHreM B KpoBU remMoriobuna baprtca (ya).

3aoanue 4. B-TanacceMus XxapakTepu3yeTcs:

A. Hapymienuem cuHTe3a O-1eMu.

b. Hapymenuem cuntesa B-uemnu.

B. IlosiBnenuem B kpoBu remoryioonHa Keuus (Coaepxut y- u B-1enu HapsAay ¢ O-LEmsMu).
I'. YBenuyeHnueM cojepkaHus B KpoBH reMoryioduna F (a2y2).

J1. YBenuueHueM coliepikaHusi B KPOBYU reMorinoonHa Az (02082).

OTBeThI K pelIeHn 0 3aJaHUI

Hna camonposepku ucxo0Hozo ypoensa 3HAHUIL:

1— A Bb.2—A. 3. b:A-HAJI®', b - HAJ"; B: pochornuneparkunasnas (14) u mu-
pyBatkunasHas (15) peakuuu; I': nenro3obdocharueii nyTh; [: cynepokcuaaucMyrasa, Karanasa,
IITyTaTHOHIEPOKCH1a3a, IIyTaTuoHpeaykTasa; E: 2,3-nudocornmuuepar.

Hna camocmoamenwvhoii pabomeut.

31—AB,B, IL;32—A,5,B, I, 1;33—A,b5,B, ]];3.4—T.

JIABOPATOPHASI PABOTA (60 MuHYT)

PaGora 1. BydepHblie cBoiicTBa CHIBOPOTKH KPOBH.

B ceiBopoTke KpoBH (DYHKUMOHMPYIOT OuMkapOoHaTHas, OenkoBas M QocdarHas OydepHble
CHCTEMBI.

Ipunyun memooda. Turpyrot 0,1 u pactBopom HCI 1 mi ceiBopoTku kpoBu (1-s1 mpoOupka)

u 1 M Bogbl (2-1 mpoOupka) Mo MHAMKATOpPY OpoMdeHonoBoMy cuHeMy (1o 1 Karuie B KaxIyro
MpoOUPKY) 10 KeNTOM oKpacku. CpaBHUBAIOT Pe3yIbTaThl TUTPOBAHUS.

Pe3yJibTar: VcebIB. =

VH20 =
BeiBOI:
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PaGora 2. TuTpoMeTpryecKuii MeTO onpeeeHUs] IEJT0YHOI0 3aM1aca KPOBH.

KomnnuecTBo Bcex OCHOBaHUM KPOBH, B TOM YHCIIE CBSI3aHHBIX C FEMOINIOOMHOM, 0003HaYaeT-
Csl IIEJIOYHBIM 3ar1acoM IIeJIbHOW KPOBU. DTa BEIMYUHA HE COOTBETCTBYET PE3EPBHOMN IIETOYHOCTH
KpPOBH, T. €. KOJIMYECTBY XUMHUYECKH CBSI3aHHOM MIa3MOH yriekucyioTsl pu 40 MM ee HanpsiKeHHUs,
a BCerJa 3HAYUTEIHLHO MPEBBIIIACT €e.

Ipunyun memooa. K ueinpHoi KpoBH 100aBIIsIOT 3aBeaoMo Ooubiiee koauuectBo HCI, ko-
TOpasi HEUTPAIU3YET BCE IEIOYHBIE KOMIOHEHTHI. M30BITOK KHUCIOTHI OTTHTPOBBIBAIOT IIEIOYbIO,
3aKaH4MBasi TUTPOBAHUE B TOUKe dkBUBaieHTHOCTH 1pu pH = 5,0. 310 3Hauenue pH coorBercTBYET
M303JICKTPUIECKUM TOYKaM OCHOBHEIX O€JKOB KPOBH — allbOyMuHa, To0yinHa U riiobuna. B cpe-
ne, OIM3KON K M303JIEKTPUUYECKO TOUuKe, OeKM HEYCTOWYHMBBI U JIETKO BBINANAIOT B ocanok. Ilo-
3TOMY O KOHIIE THUTPOBAHHUS CYISAT MO MOMYTHEHHIO PAcTBOPA M BBINAJICHUIO XJIONBEB Oe€lKa.
OOBIYHO OKOHYaHHME peakuuu (TOMYTHEHHE) MPOUCXOAUT PE3KO ¢ A00aBICHUEM OJHOM Karuiu
mienoun. lllenounoit 3amac KpoBU BRIPAXKAOT B MIJITMIKBUBAJICHTAX IEIOYH U COOTBETCTBYET KO-
JMYECTBY CBsi3aHHOM ocHoBaHusiMu KpoBu HCI B mepecuere Ha oauu Jiutp kpoBu. dusnosornye-
CKHeE TIpeienbl KojaeOanuii menoynoro 3anaca kposu — 100-115 moks/11.

Xo00 padomer. K 10 mn 0,01n HCI mo6asasiror 0,2 MiI KpOBH U TIIATEIBHO IEPEMENINBAOT.
[Tpo3paunsiii Oypsiii pactBop THUTpYIOT 3 MukpoOroperku 0,1 NaOH nmo pesko Hacrymaromiero
nomMyTHeHUs. OTMEUalOT KOJIMYECTBO IIENIOUH, TOLIEAIIee Ha TUTPOBAHKUE.

[1eno4yHOM 3armac KPOBH PACCUUTHIBAIOT IO (hOPMYIIC:

X (make/m) = (1 — V) 0,1 1000/ 0,2,

rae 1 — komuyectBo HCI, B3sToit s ananusa u Beipaxkennoi B 0,1 H koHeHTpanuu, Mia; Vr —
o0beM IIeNI0YH, U3PacXOoJOBaHHBIN Ha TUTpoBaHue, M, 0,1 — komuuecTBO MAIKB B 1 MIT mIenouu;
0,2 — konmu4ecTBO KpoBH, B3siTOe s aHam3a, Mia; 1000 — 1 jutp kpoBH.

Pe3syabTaT: V(M) =

Pacuer:

BoiBoa:

Padora 3. KosiuuecTBeHHoe onpe/iejieHHe XJ0puI0B B KPoBH 10 JIeBUHCOHY.

XJ10p HaXOIUTCSA B OpraHu3Me B OCHOBHOM B MOHM3MPOBAaHHOM (opme. XI0pua-uOH — IJIaB-
HBI BHEKJICTOUHBIH aHUOH. AHHOHBI XJIOpa — HanOoJee BaKHBIE OCMOTHYECKH aKTHBHBIE KOMITO-
HEHTBI KPOBH, JTUM(BbI, CIUHHOMO3roBoOM kuJIkocTH. CojepikaHue xyiopa (XJIOpUA-MOHOB) B CHIBO-
POTKE KPOBH MPAKTHUYECKH 370POBBIX B3pOCIbIX Jtoaed coctaBiser 95-105 mmone/n. B mmaszme
U CHIBOPOTKE KPOBH I'PY/IHBIX JAE€TEH KOHLIEHTPALUS XJIOPUA-MOHOB B HOpMe paBHa 80-140 mmoub/.

Ilpunyun memooa. APreHTOMETPUYECKHI OCaJOYHbIII METOJl OCHOBaH Ha CIIOCOOHOCTH
MOHOB cepebpa 00pa30BbIBATh C HOHAMH XJIOPA HEPACTBOPUMBIE oM. KOMHYeCTBO OCakIaroIero
BertectBa (AGNO3) 5KBUBaJICHTHO COJIEPIKAHHIO XJIOPUI-HOHOB.

[TpoBOJAT TUTPOBAHKE XJIOPUA-MOHOB KPOBHM a30THOKHCIBIM CepeOpoOM B MPHUCYTCTBUU HH-
nukatopa K2CrOgs. Tlo mocTukeHHMH SKBUBAJIEHTHON TOYKH TUTPOBAaHUS M30BITOK MOHOB cepebpa
o0pa3yeT ¢ MHIMUKAaTOPOM COeTMHEHUE KUPIMUYHO-KpacHOTo 1BeTa (Ag2CrOa).

Xo0 pabomut.

1. Ocasricoenue 6enkos Kposu.

B nByx mpoOupkax roToBsT cmech pactBopos: 5 mut 0,45 % ZnSO4 + 1 M 0,15 NaOH. 3atem

B 1-10 mpoOupky BHOCAT 0,1 Mi1 chIBOpOTKH, BO 2-10 (KOHTpOIbHYI0) — 0,1 Mt H20 yyer. [IpoOupku
HarpeBaroT 3 MUH HaJ| IJIaMeHeM cnupToBKH. [locie sToro cozepxumoe MmpoOHpoK (GUIBTPYIOT
B KOJIOOUKH uepes BaTy. Ocasok Ha BaTHOM (UIIBTPE MPOMBIBAIOT JIBa pa3a BOJOM (1Mo 3 miI).
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2. Ocascoenue uonoe xnopa ¢ npucymcmeuu K>CrQOs. K ¢unprpary npuimBaioT 2 Karm
1-2% pactBopa K2CrOs u tutpytor pactBopoM AGNO3 10 M3MEHEHHs JKEITOTO I[BETa PacTBOpa
B KUPIUYHO-KPACHBIN.

Pacuem. 113 o6bema (mi1) AGNOs3, momreamniero Ha TATpoBanue onbsITHOro pacrsopa (Von (Mi)),
BbryuTaloT 00beM (M) AQNOs, nomenmuii Ha TUTpoBaHUue KOHTPOIS (Viowrp (MII)), U pa3HHILY
ymuoxaroT Ha 0,355, ecnu pesyabTaT BeIpakatoT B Mr xjopa Ha 0,1 mi kpoBu. [ BeIpakeHuUs
B Mr% mosyueHHyI0 BennyuHy HY)HO YMHOXUTHh Ha 1000. Koaddunuent nepecuera B eAMHULIBI
CH (Mmomaw/n) — 0,282.

C (mmons/n) = (Von — Vionp) 0,355 -1000 -0,282;

Pe3yabrar: Vo (vm) =
VKOHTp () —

Pacuer:

BriBona:

IHoanuces npenogaBares:



3AHSATHE 28
BEJIKH IIJTA3MbI KPOBU. CUCTEMA I'EMOCTA3A. PA3JIEJIEHUE BEJIKOB
CbIBOPOTKH KPOBU METOJ1OM JJIEKTPO®OPE3A HA AHETUJIHEJIVIFOJIO3E.
OIIPEAEJIEHUE COAEPKAHUSA KAJIBIIUA B IIJIASME KPOBH

AKTyabHOCTBH TeMbl. Hapsny ¢ onpenenennem o0miero Oenka ria3Mbl KpOBH BaKHOE JTa-
THOCTUYECKOE 3HAYCHHE MMEET BBISICHEHUE KOJUYECTBEHHBIX B3aMMOOTHOIICHHUN MEKIY OTJIEIb-
HBIMU (paknusMu OeikoB. Ha 3aHITHM CTYAEHTBI 3HAKOMSTCS C JIIEKTPOPOPETHUSCKUM pa3ieie-
HUEM OEJKOB CBHIBOPOTKHA KPOBH, IMPOBOISAT KOJUYECTBEHHYIO OIIEHKY NpOTerHOorpaMMm. Tema
«['emocta3. Crucrema CBepThIBaHUSI KPOBH» — TPAAUIIMOHHO CIIOXKHASK UIsl CTyIeHTOB. [loHnManme
MIPOLIECCOB CBEPTHIBAHUS KPOBH M (PMOPUHOIIM3A — OCHOBA JIJISl TATBHEHUIIETO U3YUCHISI BOIIPOCOB
JTUArHOCTHUKH, JICUEHUS, TPOPIITAKTUKHA TPOMOO30B (TpoMOOIMOOJINIA) U TeMOPparui.

Heab 3aHATHSA: 03HAKOMHUTHCS C IPUHIIUIIAMH UCCIICOBAHUS OEIIKOBOTO COCTaBa KPOBH, TO-
HSTh JIMAaTHOCTUYECKOE 3HAUCHHE ONPEACICHHUS KOJIMYECTBEHHOIO COOTHOIICHUSI OCIKOBBIX (hpak-
IUA U OTACNHHBIX OCJIKOB TUIa3Mbl KPOBH; IOJIYYUTh INPEACTABICHUE O MEXaHM3MaX IeMocTasa
Y U3y4YUTh (DYHKIIMOHHUPOBAHUE CHCTEMbI CBEPTHIBAHUS KPOBH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMIA. [[JIs1 MMOTHOTO YCBOEHHS TEMBI HEOOXOJIMMO
MIOBTOPUThH H3:

" 00wel Xumuu.

— TUTPOMETPHYECKUE METO bl aHAIIN3A,;

" OUOOP2AHUYECKOU XUMUL:

— «IHTpATHAs KPOBBY;

" HOPMANbHOU PUUOIOUU.

— TeMocTas,;

" OUONOCUYECKOU XUMUU.

— (pu3HKO-XMMUYECKHE CBOMCTBA OCIIKOB, METOBI pa3/ieicHus OCIKOB (BbICAMBAHUE, JJICK-
Tpodope3), KOINYECTBEHHOE ONpe/eeHre Oenka 1miia3Mbl KPOBH,

— (epmMeHTHL.

Bomnpocel 11 caMONIpOBEPKH HCXOAHOI'0 YPOBHSA 3HAHMMA:
1. Yto moHumaroT noj remocrazoM? Buael remocrasa.
2. YT0 TaKkoe «1UTpaTHas KPOBb»?

Bonpocs! pu1s1 06cyxnenust:

1. Benku mna3mel kpoBu. OCHOBHBIE OENKOBBIE (hpaKIHUK: albOyMHH, TIO0YIUHBI, PUOPHUHO-
red (comepxanue, QYHKIHH); albOyMUH-TTIOOYIHHOBBIA KOI(MOHUIUEHT U €ro IHarHOCTHYECKOES
3HaueHue. buonoruyeckasi poJib U AMArHOCTUYECKOE 3HAUEHUE HEKOTOPHIX OENKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, HEPyIOMIa3MUH, HHTHOUTOPBI TpHUIicuHa, C-peakTUBHBIN OeNoK, UH-
TeppepoH, KPUOTTIOOYJINHBI).

2. ®epMeHTHI T1a3Mbl KPOBHU (CEKPETOPHBIE, MHAUKATOPHBIE, IKCKPETOpHBIE). JlMarHocTuye-
CKO€ 3HaU€HHUE OIpeiesieHUs] aKTUBHOCTH (DEPMEHTOB IJIa3Mbl KPOBHU.

3. IlpeacraBnenue o remoctaze. Onpenenenue, CTpYKTypHO-() YHKIIMOHAIbHBIE KOMIIOHEHTHI,
COCYAUCTO-TPOMOOIIMTAPHBIN U KOATyJISUOHHBIN remoctas. Cucrema cBepThIBaHUS KPOBU ((PYyHK-
[IMOHAJIbHBIE 3BE€HbsI U UX Ouonoruueckas pois). [IpeacraBienne o HapymeHUsIX GyHKIIMOHUPOBaA-
HUS CUCTEMbI CBEPThIBAaHUS KPOBH.

4. CepThiBatomas cuctemMa (KOMIIOHEHTHI M MX NPOUCXOXKJICHHE), TeMOKoaryiauus (ompe-
nenenHue, ¢pasbl U UX TPOAOIKUTEILHOCTh, UCTOYHUKU TPOMOOIUIaCTUHOB). BHelHuit u BHyTpeH-
HUI MEXaHU3MBbI CBEPTHIBAaHUS KPOBH.

5. Buramun K. Xumnueckas npupopa, pa3HOBHUAHOCTH, NPUPOAHBIE UCTOYHUKHU, POJIb B Te-
MOKOAryJisiLuu.
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6. AHTUKOAryJIsSIHTHasl CUCTeMa, Kiaccuukanus GU3MOIOTHUECKUX aHTHKOATYJSHTOB: TEp-
BUYHBIE U BTOPUYHBIEC (IIPEICTaBUTENN, MeXaHU3M JAeiicTust). [IpencraBnenne 00 MCKYCCTBEHHBIX
AQHTUKOATYJSIHTAX MPSIMOTO U HEMPSIMOTO JICUCTBUSL.

7. ®OubpuHOIUTHYECKAs] cUCTeMa, MexaHu3Mbl ¢pubpuHonuza. [InazmunoBas cucrema. Kom-
MOHEHTHI U UX TIPOUCXOXKICHUE, MEXaHU3M JICHCTBHUS.

8. Ilpencrasienue o koarynorpamMmme (OpUEHTUPOBOYHBIE TECTHI).

JIMTEPATYPA JUIS ITIOATOTOBKH

Ochnosnas
1. Buonoeuueckas xumus / B. K. KyxTa [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 551-585.
2. buonoeuueckas xumus / A Jl. Taranosuu [u ap.]. Munck : Beim. mik., 2013. C. 395-402, 521-541.

3. KoHcnekT Jekuuii.

Hononnumenvnan
1. Usanos, E. I1. PykoonctBo no remoctasuoiioruu / E. I1. UBanos. Munck : benapycs, 1991. 304 c.

2. Bacunvkosa, T. B. MoJjekysipHble MEXaHM3MbI reMocTasa © yueb. mocooue / T. B. Bacuibkosa.
Mumnck : MI'MU, 1999. 57 c.

3AJTAHUSA 1JISI CAMOCTOSITEJABHOM PABOTBI

3aoanue 1. HazoBute MHAMKATOpHBIE (EPMEHTHI KPOBU M IOSICHUTE MX JUArHOCTUYECKOE
3HAYCHHUE.

3aoanue 2.
2.1. N300pa3ute cxeMy BHYTPEHHETO IIyTH CBEPTHIBAHUS KPOBH.

2.2. 3anoMHHTE aKTUBATOPHI (hakTopa XaremaHa.

2.3. Ha cxeme BHEIIHEro MexXaHW3Ma CBEPTHIBAHUS KPOBU 3aMEHMTE 3HAK BOIIPOCA COOTBET-
CTBYIOIUMU (haKTOpaMHU:

?

®. VI J—> ®. Vlla
@.1X ®.1Xa-? —>l

?-p.Va—>

Q.1 ®ubpuHOTEH

dlla—
l ®ubpun S
?7— —
®uopuH |

Buemnuit MexaHu3M CBEePTHIBAHUS KPOBH
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3aoanue 3. HazoBure Butamun K-3aBucrumelie (pakTopbl CUCTEMBI CBEPTHIBAHUS KPOBH.

3aoanue 4. Ymeiite 0o0BbSICHUTh MEXaHU3M JICUCTBUSL OCHOBHBIX (DPU3HMOJIOTUYECKUX aHTUKOA-
TYJISTHTOB.
4.1. Beibepute U3 NpUBEACHHBIX (DU3UOJIOTHUYECKUX AaHTHKOATYJISTHTOB:
A. IlepBuunsle. 1. ®ubpuH.
b. Bropuunsie. . AuTuTpomOuH IlI.
. 'emapuH.
. [Iporeunst C u S.
. 02-Makporio0ysuH.
. MUeruburop mytu TkaHeBoro (axkropa.
7. IlponykTsl nerpananuu puodpuHa.

NOTh WD

4.2. [louemy y roMO3UTOTHBIX HOBOPOXKJIEHHBIX C MyTanuei rena nporenHa C Habmronaercs
pacrpocTpaHeHHbBII TPOMOO3 BHYTPEHHUX OPraHOB (BPOXKACHHAs MOJIHUEHOCHAs myprypa)?

4.3. Tlouemy mnpu OakTepUaTbHBIX UH(EKIUSIX, BHI3BAHHBIX HEKOTOPBIMH CTPENTOKOKKAMH,
HaOmonartes TudGy3HbIe KPOBOTCUCHHUS ?

3aoanue 5. HazoBuTE OPUEHTHPOBOYHBIE TECTHI KOATYJIOTPAMMBI, XapaKTePU3YIOIIHE:
A. OO1iee coCTOSIHUE CBEPTHIBAHUS KPOBH.

b. CoctosHue oTnenbHbIX (a3 reMOKOarysuu.

B. ITocTkoarynainuonnyto ¢asy.

I'. AHTUKOAryJISSHTHYIO CUCTEMY.

. Cucremy ¢pubpuHOIN3A.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeenamu.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHA TEMBI)

3aoanue 1. AnrOyMUHBI T1a3Mbl KPOBU XaPAKTEPU3YIOTCS:

A. Xopouieit paCTBOPUMOCTBIO B BOJIE.

b. MonekynsapHoit maccoit okosio 70000 /la.

B. Conepxat MHOTO AMKapOOHOBBIX aMUHOKHUCIIOT.

I'. He ABISt0TCS TIIMKONIPOTEMHAMM.

J. Coneprxanue B mia3mMe KpoBu B HopMe cocTarisier 35-50 /.

3aoanue 2. Yxaxure omm004HoOe yTBEpKACHNE. ATLOYMHHBI I71a3Mbl KPOBU:

A. CuHTEe3UpYIOTCS B 9PUTPOIIUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIIAIOTCS.

B. Urparot BakHYI0 pOJIb B CO3/JaHMM OHKOTHYECKOIO JTABJICHUS.

I'. BeIMosIHSAIOT poJib OEIKOBOTO pe3epBa OpraHu3Ma.

J. Ocy1ecTBasSIOT TPAaHCIIOPT METa00IUTOB (KUPHBIX KHUCIOT, OMIMpYOMHA, allbJIOCTEPOHA,
Ca®*) u nekapcTBEHHBIX BEHIECTB (aHTUOMOTHMKOB, CY/Ib()aHUIAMHIOB, CATUIMIATOB, GapOUTypa-
TOB, CEPACYHBIX TJIUKO3UIOB U Ip.).

3aoanue 3. ' 1oOyaMHbI M1a3Mbl KPOBU XapaKTEPU3YIOTCS:

A. BOJIBIIMHCTRO TNI00YJIMHOB — TJIUKOIPOTEHHBI.

b. ImeroT 6071b111y10 MOJIEKYJISIPHYIO MacCy B CPABHEHUH C albOyMUHAMH.

B. Muorue rino0ynuHbel — CpaBHUTENbHO TUApodoOHbIE OEKH.

I'. Beimagarot B ocaiok ToibKo B HackiieHHOM pactBope (NH4)2S0x4.

J1. ®usnonornueckre KOHICHTPAITUHU TII00YIUHOB B 1ia3Me kpoBu — 20—35 1/

3aoanue 4. Yxaxure BepHble yTBEpXKaAeHUs. [ 100y IUHBI T1a3MbI KPOBH:
A. [IppyHUMAIOT y4acTHe B CO3JaHUU I'YMOPAJIBHOIO MMMYHHTETA.
b. OcymiecTBisOT TPaHCIOPT OPraHUYECKUX BEIIECTB (METa0OIMTOB, TOPMOHOB, BUTAMHUHOB).
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B. OcymiecTBisioT TpaHcnopT katuonos (Cu?*, Fe3*, Mg?* u mp.).
I'. SIBnsroTcst MHTUOUTOPAMHU MTPOTEOTUTHUECKUX (DEPMEHTOB.
. Urpatot BeAyIyro pojib B CO3JaHUH OHKOTUYECKOTO JAaBJICHUS.

3aoanue 5. Kakne QyHKIMY BBITOIHSIOT IPUBEICHHBIE HUXKE TI100YIMHBI KPOBU?

1. HepynomnnazMuH. A.YuactByer B Tpancnopre xkenesa (Fe®*) mo kposeHocHOMY
2. TpaucdheppuH. pyciy.

3. 02-MakpornoOynusa.  b. Beaymias poas B TpaHcopTe MEIU K TKaHSIM.

4. "arroriioouH. B. O0namaer okcraa3HOW aKTUBHOCTBIO.

I'. Cs3bIBaeT M TPAHCIOPTUPYET CBOOOIHBIN I'€MOIIIOOHH Ijia3-
MBI B KJIIETKH PETUKYJIOIHIOTEIIHS.

J1. Uarubupyer nporeoauTudeckue (HepMeHTHl KPOBU (TPUIICHH,
XUMOTPUIICUH, TPOMOMH, IIA3MUH, KAJUIMKPEHH).

3aoanue 6. Kakue u3 npuBeICHHBIX YTBEPXKICHUH XapakTepu3ytoT C-peakTHBHBIN 0emoK?

A. Jlaet npenunurar ¢ C-nojgucaxapuioM MHEBMOKOKKA.

b. Cocrourt u3 6 cyosenunui ¢ mosekyisipaoit maccoi 23000 [la xaxmas.

B. ITocTOSIHHO B MaJIbIX KOJMYECTBAX COJAEPKUTCSA B KPOBU MPAKTUUECKHU 370POBBIX JIFOJCH.

I'. KonnenTpanus B mia3Me KpOBH IIPY BOCHAICHUM WIM HEKPO3€ TKAHEW MOYKET yBEIIMYU-
Batbces B 2025 pas.

J. SIBnsiercs mapanpoTEUHOM.

3aoanue 7. B nporecce TpoMO0O0Opa30BaHUS Pa3IMUAIOT BHEUIHMA W BHYTPEHHHH IyTH
CBepThIBaHUS KpoBU. Ha kakom sTare cBepThIBaHUS KPOBU OHU HE COBIAIAIOT?

A. TlpeBpaiienue npoTpoMOUHA B TPOMOHH.

b. IlpeBpamenne ¢pubpuHoreHa B puoOpuH.

B. OGpazoBanue nmpoTpoMOrHa3bl (AKTUBHOTO TPOMOOILIACTHHA KPOBH).

I'. Perpaxuust KpoBstHOro TpoMoOa.

J1. IlpeBpariieHue mia3MMHOTEHa B MJIa3MHH.

3aoanue 8. Kakoe u3 MpUBEICHHBIX YTBEPXKJICHUN He XapakTepHO Jutst pakTopa XaremaHa?
A. SIBnsieTcst cepuHOBOM IPOTEA30ii.

b. AkTuBHpyeTCS KaJUIMKPEUHOM.

B. AkTHBHpYeTCS IPH KOHTAKTE KPOBH C UY)KEPOIHOMN MOBEPXHOCTHIO (CTEKIIO, KAOIHH).

I'. AkTuBHpyeTcs TPOMOOLUTAPHBIM TPOMOOILIIACTUHOM.

J1. AKTUBUpYETCS TKAHEBBIM TPOMOOILIACTHHOM.

3aoanue 9. Pacnonoxute B NPaBUIHHOM TOPSIKE COOBITHS, MPOUCXOAAIINE MTpH 00pa3oBa-
HUM (PUOPHUHOBOIO CTyCTKA:

A. Crabunuzanus noaumepa ¢pudpuna (odpazoBanue pudpuna I).

b. Ormennenue ot ¢pubpuHorena ¢pudbpuHonenTuaoB A u B.

B. Perpaknus crycrka.

I'. O6pazoBanue Gudpuna S.

3aoanue 10. Habmomaemas mpu HaciencTBeHHOW HepoctaTtouHocTh (aktopa X1 moBbI-
IIEHHAs! KPOBOTOUMBOCTH OOBSICHAETCS] HEBO3MOXKHOCTBIO 00pa30BaHus cTaOUIBHOTO GHUOPHUHOBOTO
cryctka. KakoBa posib mia3MeHHON TpaHcriyramuHasbl (puOpuHa3bl) B 00pa30BaHUU T€MOCTATH-
geckoro Tpomba?

A. Yuactue B cuHTe3e (puOpHHOTreHa B EYEHH.

b. Yuactue B o6pazoBannu GpudOpuH-MOHOMEpA.

B. Yuactue B 00pa3zoBaHiM pacTBOPUMBIX (PUOPHUH-MOHOMEPHBIX KOMIIJIEKCOB.

I'. YuacTue B KOBaJICHTHO clIMBKE (PUOPUHOBBIX MOJIEKYJI.

J1. Yuactue B peTpakiiuyi reMoCTaTHIeCcKoro Tpomoa.
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3aoanue 11. 'unoBurammuuo3 K conpoBok1aeTcsl MOBBIIEHHON KpPOBOTOYMBOCTHIO. KakoBa
posb ButamuHa K B reMokoarynsinun?

A. HeoOXxoaum ISl aKTHBAIIMH CBEPTHIBAIOIICH CUCTEMBI TIOCTIE TIOBPEXKICHUS COCY/IA.

b. HeoOxoaum 11711 OIHOBPEMEHHOT'O aKTUBUPOBAHUS CBEPTHIBAIOIICH M MPOTHUBOCBEPTHIBA-
IOLIEH CUCTEM.

B. YuactByer B mocrcunternueckoM cospeBanuu I, VII, IX u X dakropoB cBepThiBaHUs
KpOBH.

I'. YyacTByeT B CBSI3bIBAHUU MOHOB KaJbI[Hsl.

J. YaactByert B cuntese V u VI hakropoB cBepThHIBaHHS KPOBH.

3aoanue 12. Brpibepute npaBUIIbHBIE YTBEPKIACHHS, XapaKTEpU3YIOIIHE Yy4YacTHE HOHOB
kasbims (¢. 1V) B reMokoarysmuu:

A. SIBnsit0TCS BTOPUYHBIMU OCPEAHUKAMU B IEUCTBUU Psiia TOPMOHOB.

b. CtumynupoBaHue Mpo1eccoB MEPEKUCHOTO OKUCICHUS JIMMHIOB.

B. CBazpiBanne Ha TpoMOOIUIACTHHAX KaJbIMi-3aBUCHUMBIX (DAaKTOPOB CBEPTHIBAHUSA KPOBU
(. IX, d. X, d. VII, ¢. 11).

I'. CraGunuzanus CTpyKTypbl TPOMOOIIIIACTUHOB.

J1. AKTHBHpPOBaHNE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. Jlepunut antutpomObuna Ill — gacras npuumHa Tpom6030B. KakoBa aHTHKOA-
TYJISTHTHAs poiib aHTUTpoMOuHa [117?

A. ObpazoBaHue HEOOPATUMOTO KOMILJIEKCA C TeNapUHOM.

b. Uarubupyet suramut K-3aBrucumoe kapOOKCHIMPOBAHUE OCTATKOB IIIyTaMaTa.

B. HeoOpaTtrmo nHaKTUBUPYET OOIBIIUHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIICH CUCTEMBI.

I'. 3aTpynHsieT cBsi3pIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIACTHHAX.

J. Pazpymaer V u VIII paxTopsl cBepThIBaHNs KPOBH.

3aoanue 14. BriGepute npoiecchl, ONpenessonie IpOTHBOCBEPTHIBAIOIIYIO0 aAKTUBHOCTD Ie-
napuHa:

A. CBsI3bIBa€T MOHBI KaJIBITHSL.

b. AxtuBupyer antutpomoOus Ill.

B. O6pa3yer HecTaOUIIbHBIE KOMIUIEKCHI C HEKOTOPHIMH (DaKTOpaMM CBEpPTHIBAIOIIEH CHCTe-
MBI, BBIKJIIOYAsl UX U3 MPoIecca FreMOKOATyJIsLUH.

I'. OcymecTBisier HehepMeHTaTUBHBIN (PUOPHUHOIINS.

J. Uarubupyet Butamun K-3aBucumoe kapOOKCHIIMPOBAaHUE OCTATKOB INIyTaMaTa MPOTEUHOB
CusS.

3aoanue 15. YxaxuTe NpoTEOIUTHYECKHE (PEPMEHTHI, NpU JAEHCTBUU KOTOPBIX BO3MOXKHO
MpeBpalleHne MIa3MHUHOTEHA B TITa3MHH:

A. TkaHeBbIi aKTUBATOP MJIa3MUHOTEHA.

b. YpoxknHasa.

B. IIpoteun C (S).

I'. a2-AHTHTIIIA3MUH.

J. a2-Maxkporiao0yiuH.

3aoanue 16. Pacrionoxxute B MPaBUIHLHOM MOPSAKE COOBITHS, MPOUCXOAsIE Ipu GrudprHO-
m3e:

A. Tlnasmunoren ocaxxgaercst Ha GUOPHUHOBBIX HUTSX.

b. TkaHeBbIil aKTUBATOP IJIA3MUHOI'€HA aKTUBUPYET MJIa3MUHOTEH.

B. TkaHeBbIil akTUBATOP TUTA3MUHOTE€HA CBSI3BIBAETCS ¢ (PHOPHUHOM.

I'. [Ina3mMuHOreH npeBpaiaeTcs B IIa3MHH.

J. [Inazmun runponusyet GpulOpuH.
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OTBeTHI K pelIeHn 0 3aJaHNI

na camocmoamenvnoit padomot.

41A-2,3,456,b-1,7.

5. A — 1) Bpems cBepThiBaHHS KpoBHU 10 Jlu-Yaiity; 2) Bpems pekanbiubukanuu;, b —
| ¢paza: akTuBHpoBaHHOE yacTuyHOE TpoMmOomnacTunoBoe Bpems (AUTB), Il ¢aza: nporpombuHO-
Boiii uHIeke (ITTH), nporpomOuHOBSIi mokasatens; Il ¢hasa: 1) xonmmuectBo GubprHOreHa; 2) ax-
TUBHOCTH (uOpuHa3bl; B — 1) perpakuus TpomOa; 2) rematokput Tpom6a; I' — 1) TpomOuHOBOE
Bpems (TB); 2) TonepaHTHOCTH IJ1a3Mbl K IeMapuHy; 3) akTUBHOCTH antutpombuna I I — ¢uo-
PUHOJIUTHYECKASI AKTHBHOCTH (CIIOHTaHHBINA (PUOPUHOIHU3).

JIABOPATOPHASI PABOTA (80 MHHYT)

PaGora 1. Pa3nesienne 0e1KOB CHIBOPOTKH KPOBHM MeTO0M 3JjieKTpodope3a HA aleTHI-
LeJTI0JI03e.

B ximHMYecknx sabopaTopusx Hambojiee pacipoCTPaHEHbI AMEKTPOHOPETHUECKUE METOIbI
UCCIeIOBaHMs OETKOBOTO CIEKTpa I1a3Mbl (CBIBOPOTKHU) KPOBU. DIIEKTpodhopes OETKOB CHIBOPOTKH
KPOBH — OOBEKTUBHBIA METOJ NP MEPBUYHOHN JTaOOPaTOPHON AMArHOCTHKE OCTPHIX U XPOHUYE-
CKHX BOCHAJIUTENbHBIX 3a00JI€BaHUI, 37T0KAYECTBEHHBIX OIyXOJei, 3a00IeBaHMil TieueHu, OesoK-
Ae(UIUTHBIX COCTOSTHUN, MOHOKJIOHAIBHBIX TaMMAIaTuil ¥ JeQuIuTa aHTUTEI.

Pa3znenenuie 6enKkOB CHIBOPOTKH KPOBH Ha allETHIILICIUTIONIO3HBIX MIIEHKAX MaT 4éTkoe dpak-
[IUOHUPOBAHKE U COKpaIIaeT BpeMs dekTpodopesa 10 25-30 MUHYT.

Ilpunyun memooa. Meton ppakuMOHHUPOBAHUS OCHOBAH HA TOM, YTO IOJ BJIHSHHEM IIO-
CTOSTHHOTO JJIEKTPUYECKOTO TIOJsI OCJNKH CHIBOPOTKM KPOBHU, OOJIAJAONIME AIIEKTPHUECKUM 3apsi-
JIOM, JBUKYTCSl [0 CMOYEHHOU Oy(epHBIM pacTBOPOM IJIEHKE AlETHIILEIUIIONO03bI CO CKOPOCTHIO,
3aBUCSAIICH OT BEJIMYHMHBI 3apsi/ia U MOJIEKYJISIPHOM Macchl yacTuil. BenencTBue 3Toro Genku ChIBo-
POTKH pa3leNsiFoTcsl OOBIYHO HAa 5 OCHOBHBIX (Ppakiuii: adbOyMUH U TIOOYIHHBI 01, 02, B U ¥, CO-
Jep)KaHue KOTOpBIX ompenensercss ¢oromerpuueckd. OTHOCHTENBHOE CO/EpKaHhe OEeIKOBBIX
bpakuii B CBIBOPOTKE KPOBH 3JJOPOBOTO HYEJIOBEKAa BBIPAXKAETCS CIEAYIOUIMMH IudpamMu: anbdy-
mun — 53-66 %; enobyaunvr — 29-54 %: or-rnoOymuael — 2-5 %, 0p-rmoOynmuHB — 6-12 %,
B-rmo6ymnunbl — 8-15 %, y-rmoOynunbl — 11-22 %. Anp0yMHH-TIO0YTHHOBBIN KO3 OUIIUEHT —
OTHOIIIEHHE KOJIMYECTBAa ATbOYMHUHOB K KOJIMYECTBY TJIOOYIMHOB B OMOJOTHYECKUX JKUAKOCTSX.
B kpoBu BenuunHa abOyMUH-TIO0YIMHOBOIO K03(HLIneHTa B HOpME OTHOCUTENBHO MOCTOSHHA
u paBHa 1,5-1,7. CHmxeHue anb0yMuH-TI00yIMHOBOTO Ko3((UllMeHTa, XapaKTepHOe 1Ji1 MHOTHX
MATOJIOTMYECKUX COCTOSHUM, MOXKET OBITh CBSI3aHO KaK C YBEJIMYEHHUEM aOCOIIOTHOTO KOJIMYECTBA
rJ00YIMHOB (IIPU OCTPBIX M XPOHUYECKUX BOCHAJIMTENBHBIX MPOIECccax), TaK U C YMEHBIICHUEM
abCOIIOTHOTO KOJIMYECTBa alibOyMHHOB (MpH LUPPO3€ MEUYCHH, IeNaTUTE M JPYrUX 3a00JICBAHUIX
MICUCHH).

1. daexTpodopernyeckoe pa3aejeHue 6eJIKOB CIBOPOTKH KPOBH.

KroBetrHple oTaenenusi ammapaTta st dyekTpodopesa 3amonHsoT OyhepHbIM PacTBOPOM.
[Tonmocku aneTuinesIroI03bl CMaunuBalOT OyepoM M Tyro HATATMBAIOT (HE JOJDKHBI IPOBUCATH)
B MPOMEXKYTKE MEX/IY KIOBETHBIMHU OTIENICHUSMH. Uepe3 MoI0OCKy HOCHUTENS B TeUEHHE 5 MUHYT
MPOMYCKAIOT 3JEKTPUUYECKUNA TOK. OTKIIIOYAIOT 3JIEKTPO(OPETHUECKYI0 KaMepy, Ha MOBEPXHOCTb
AIeTUIIIICIUTIONO3HOW TIEHKH y KaToja Ha JIMHHUIO CTapTa HAHOCAT CHIBOPOTKY KpoBu. [IpuGop
BKJIIOYAIOT BHOBB U IPOBOJAT JIEKTpoopeTnieckoe pasaeiaeHue 0eIKoB.

2. Okpacka riekTpodoperpamm.

[Tocne oTkatroueHus: mpubopa MIEHKH BEIHUMAIOT U CPa3y MOMEIIAIOT UX B PacTBOP KpacuTe-
a5 (amunouépusiii 10 B) Ha 10—15 munyrt. J{ns ynaneHust n30bITKa KpacuTels MOJIOCKU aleTHIILEeN-
JIFOJIO3bI TIEPEHOCAT B KIOBETY € 2 % pacTBOpOM yKCycHOHM kucioTel. Uepe3 10—15 MuHyT Kuciaoty
CIIMBAIOT ¥ TIOJIOCKH 3aJIMBAIOT YHUCTHIM PACTBOPOM YKCYCHOM KHCIOTHI. B pe3ynbrare Takoit oOpa-
OOTKM CHMHME IATHA, COOTBETCTBYIOIINE Pa3IMYHBIM (DpaKIHsIM OENKOB, OTUETIMBO BUIHBI HA MPO-
3payHoM (hOHE aleTUIILIEIUTIOIO3HOM MIEHKH.
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Dnekmpodghopecpamma (a) u dencumozpamma (0) 6enKos cblOPOMKU KPOBU UeN08EKA
Ha ayemuiyenionose

3. KomnyecTBeHHas OLEHKA 3JIEKTPOMOperpaMM nposooumcs nymem OeHCUmMOMempuu
unu homomempuu cOomeemcmseylouwux 210aAmoe.

3.1. JleHcuTOMeTpPHSA 3J1eKTPOdoperpaMmM IMPOBOAUTCS C MCIOJIb30BaHUEM JIEHCUTOMETPA.
Jencutomerp — QoToMeTpruUecKuid TPUOOp, OOECIIEUNBAIONINI CKaHUPOBAHHUE DIIEKTpOdope-
rpammsbl. Llenbio CKkaHUpOBaHUS SBISETCS MOJyYE€HHE JIEHCUTOTpaMMbl — rpaduuyeckoro n3obdpa-
KEHUS pactpeieNieHHsi KOHIICHTPAIUK KPACUTEIS BIOJb AIIEKTPO(OpErpaMMBbl, IPECTABIISIONIYIO
co00H cepHio OTAENbHBIX MHUKOB, 110 COOTHOIIEHUIO IUIOMIAJIeH KOTOPhIX HHTErpaTop U MUKPOIIPO-
LIECCOPHOE YCTPOMCTBO IPHUOOpAa BBIYUCIAIOT OTHOCHTENBHOE COJEpXKAHHME KaxI0W OelKoBOH

bpakuuu.

pabouunin cTon

X00 pabompl. O3HAKOMBTECH C YCTPOMCTBOM
nercuroMerpa. [lomecture Ha pabounit cton mpubopa
UCCIIEYEMYIO DIJIEKTpOo(doperpaMmy TakKHUM 00pa3zom,
4yT0oOBI (pakuus anbOyMHUHOB Oblia ClieBa, T. K. MpH-
00p TPOM3BOJNT M3MEPEHUS ONTUYECKOW IUIOTHOCTH
cJieBa Harpaso.

B mporpamme, ympasmstomiei mpuGopoM, BbIOe-
pHUTE HOMEP JIOPOKKU dJeKTpodoperpaMmsbl. Bribepu-
Te KomaHAy «CKaHMpOBaTh BhIIEIeHHOEY. [Ipubop
B aBTOMAaTUYECKOM PEXHME OTCKaHUPYET BHIOPAHHYIO
anekTpodoperpamMmy, OMPEACTUT TPaHUIbl (HpaKIIHiA
U BBIJACT MX MPOIEHTHOE COOTHOIIeHue. B ciydae
HEOOXOIMMOCTH TpaHUIBl (pakiuii MOXKHO BBICTa-
BUTH ITyTEM Ha)KaTHsl JIEBOU KJIABHUILEH MBIIIKH.
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[TonydyeHHble pe3ynbTaThl 3aHOCAT B TAOTUILY.

Ppakuus aIbOYMUHBI | 01-TJIOOYJIUHBI | 02-1JI00YIUHBI | B-ro0yauHbI | Y-TJIOOYIUHBI
Coneprxanue,
%

[To cooTHOmEHNIO PpaKIUil ONMPENENIIIOT UX COOTBETCTBHE HOPME M MPOHM3BOMAT BHIUUCIIE-
HUE aTbOyMUH-TI00YIMHOBOTO K03 duiineHTa no popmysie:

codepacarue atedyMuras, ¥

Al =

codspreanne 2TafyTuRas (T soax 2100y RoasT: $paxyui), 04

Pacuer: A/T =

BriBoOa:

3.2. @oTomeTpH 3110aTOB ppakuuii Oenka

Xo00 pavomwr. Tlonocky aneTUIEIUTIONO3BI MPOMOKAIOT (UIBTPOBAILHON Oymarom, okpa-
IIeHHBbIe OeNKOBbIE (hpPAKIMM BHIPE3AIOT U TMOMEIIAIOT B COOTBETCTBYIOIIME MPOHYMEPOBAaHHBIE
MPOOUPKU C AITIOUPYIOLIUM pacTBOpoM (B 5 mpobupok HanmuBaroT u3 6ropetku o 5 mia 0,1 1 NaOH).
Yepes 20 MUHYT NPOTUB BO/IbI (KOHTPOJIb) ONPEAEISIIOT ONTUYECKYIO INIOTHOCTD KaX/10T0 pacTBOpa
Ha (oroanekTpokanopumeTpe (ktoBeta 10 MM, kpacHbIi cBeTOGHIBTp ¢ A = 670 HM). 3Has onTHYe-
CKHE TNIOTHOCTH PACTBOPOB, COOTBETCTBYIOIINE KaX10M (PpaKLUH, BBIYUCISIOT CYMMY ONITHYECKHX
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TUTOTHOCTEW BCeX (DPaKIHii U pacCUUTHIBAIOT OTHOCUTEIBHOE COJIEpyKaHKe Oellka B KaxI0i (ppakiu,
BBIYHCIISIOT ATbOYMUH-TII00YTUHOBBIA KO3 (HHUITUEHT.

OnTHy. mI0TH. Amoara ansoymuHa (E)
CyMMa onTuy. mioTHocTen (X)

OtHocur. conepx. ansoymuHa (%) = - 100 %.

Pe3yabTarhl:

QIbOYMUHBI | 01-TJIOOYJIMHBEI | 02-TJI00YIUHBI | B-TI00YIUHBI | Y-TTI00YIHHEL )y

E (ontnu.
TJIOTH. )

OTHOCHT.
con-e, %

Pacuer: AT =

BriBOa:

Padora 2. OnpenesieHue coaep:KaHusl KAJbIU B IJIa3Me KPOBH.

Kanpiuit urpaet BaxHyI0 poJib B OCYILIECTBICHUH MPOIECCOB KU3HEAEATEIbHOCTH. OH BIIHSI-
€T Ha IPOHULAEMOCTb OMOJIOrMYECKHX MeMOpaH, BO30yIMMOCTb HEPBOB M MBI, y4YacCTBYET
B HEPBHO-MBIIIEYHOW MPOBOJAUMOCTH, COKpPAIICHUH U pacciaabieHNH MYCKyJIaTyphl (B TOM YHUCIE
MBIIIIBI CepJIlia), CEKPETOPHBIX Iporeccax, GOPMUPOBAHUU KOCTH U XpSAIIa; BO3ACUCTBYET Ha 00-
MEH BEIIECTB B KJETKaX, SBISETCS BaXHBIM (DaKTOPOM IeMOcTa3a U MOCPEAHUKOM JIEHUCTBHUS TOp-
MOHOB B KJIETKE.

KonunuecTBeHHoe ompe/enenre Kaablus B IJIa3Me KPOBUM MMEET BaXKHOE 3HAUYCHUE IS Aua-
THOCTHKH psijia 3200JI€BaHUH U ITPpU HAOJIIOICHUH 32 XOJJOM JICYCHUSI.

B HOpMe koHIIeHTpalus 00IIero Kanblysl B Iia3Me KpoBu — 2,2—2,7 MMOJIB/JI .

Ilpunyun memooa. iunukarop xpomoreH depHbiii ET-00 oOpasyeT ¢ kaiabIiueM CoeTuHEHHE
¢uonerosoro 1gera. [Ipu TuTpoBaHuu TpusioHOM b (IByx3amelieHHast HaTpUeBask COJb STUIICHAM-
AMUHOTETPAYKCYCHON KHUCJIOTHI, o0pa3yioias MpOYHbIEe KOMIUIEKCHI ¢ MOHAMHU KaJbIUsl) TaKOTO
OKpAIIIEHHOT'O pacTBOpa MPOU30UJIET U3MEHEHHE OKPAcKH B CHUHUHM I[BET B SKBHBAJEHTHOH TOUKe,
COOTBETCTBYIOIIEH CBA3BIBAHUIO TPHJIOHOM b BceX HOHOB KaJbIHs B PaCTBOPE.

Xo00 pabomsi. B xonbouxy manuarot 25 ma H20O u BHocar 1 mn ammuauynoro OydgepHoro
pacTtBopa. 3aTeM MPHINBAOT 1 MJT HCCIIeyeMOU TUTa3Mbl KPOBH M 2 KAl WHIUKATOpa XpOMOTeHa
yepHoro. PactBop mpuobperaer ¢uosneroBsiii 1Bet. 3ateM pactBop TuTpytoT 0,002 M pactBOpoM

0,002 - 40:,L8-100 -V, £0,245

TPUJIOHA b no cunei OKpacCKH. IIo 06’LeMy TPpUIIOHA B, nomeauero Ha TUTPOBAHUC, PACCUUTBIBAIOT
COACPIKAHUC KaJIbIIM B ITJIa3ME€ KPOBHU.

X (Mmoutb/m) =

rie 0,002 — momnsipHocTh pacTBopa Tpriiona b; 40,8 — monexymnspusiii Bec Ca; 100 — ko3 duru-
eHT JJIs1 epecyeTa B Mr%; 1 — 00beM ChIBOPOTKH, B3ATHIA A aHAMu3a; Vi — 00beM TpuiioHa b,
M3pacxo10BaHHEIN Ha TuTpoBanue. 0,245 - ko dunmenT nepecyera B enuHUIB CHU (MMOIIB/I).

Pe3yabrar: V; =
Pacuer: X (Mmmonb/n) =
BuiBoa:

IMoanucs, mpenogaBarteJisi:
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BUOXUMMUS IIMTAHUSA

3AHSATHE 29
BUOXUMUS ITIUTAHUSA. BUOJTOI'NYECKASA POJIb BEJIKOB, ’KUPOB,
YIJIEBOAOB, BUTAMUHOB. KAYECTBEHHBIE PEAKIIM HA BUTAMUWHBI.
ONPEJAEJEHUE COAEPKXAHUSA BUTAMHUHA C B MOYE

AKTYaJIbHOCTH TeMbl. VICrioIb30BaHNe THUINY )KUBBIMU OpPTaHU3MaMH 0003HAYACTCS TEPMU-
HOM «IIUTaHue». Pa3znuuaror Tpu BaKHEHIIMX KaTErOPUH UM COCTaBHBIX KOMIIOHEHTA MUIIH:

1) nuraTenbHBIC BEIICCTBA — UCTOYHHUKH SHEPTUH U IJIACTUYECKOTo MaTepuaina (OeKu, Jiu-
MIUJTBI, YTJICBOIBI);

2) MHUKPOKOMITOHCHTBI THII — BUTAMHHBI 1 MHHEPAJIbHBIC COCTUHCHHUS, HEOOXOAUMBIC IS
OMOXMMHYECKHX MPOIECCOB;

3) BOJIOKHHCTBIE CTPYKTYpPBI — HETepeBapuBacMbIe MOJUCAXapuIbl, HEOOXOAUMBIC ISl HOP-
MaJbHOTO (DYHKIIMOHUPOBAHUS MHUILEBAPUTEIILHON CUCTEMBI.

OcyIecTBIICHHe TEMU WM WHBIMH KOMIIOHCHTaMH TUIIH, B TOM YHCJIe HE3aMEHUMBIMH (aK-
TOpaMU MMUTAHUs, CBOMX (DYHKIIUH B OPTaHU3ME MPOUCXOJUT Yepe3 OMOXMMHUYECKUE MTPEBPALICHUS.
[Tonnmanue TOro, KakuM 00pa3oM pazNUYHbIE KOMIIOHEHTHI MUIIY BOBJIEKAIOTCS B HUX, TOMOXKET
OCMBICIIUTh HEOOXOIUMOCTh M CYTh COAaHCHPOBAHHOTO THUTAHWS, CBOSBPEMECHHO PACIIO3HABATH
U aKTUBHO JEHCTBOBATH MPHU CTOJb PACIPOCTPAHEHHOM B KIMHUYECKON MPAKTHUKE COCTOSHUU He-
JOCTaTOYHOTO MHUTAaHUA. JlepuuT JIF000r0 BUTAMUHA BEET K TOSBJICHUIO CIIeNU(DUUSCKUX Hapy-
HICHUH peakiuii oOMeHa ¢ XapaKTepHbIMHU KJIMHUYECKUMU MPOSBICHUSIMU. 3HAHUE KOHEPMEHTHBIX
(GYHKIIUH BUTAMHHOB B OpPraHW3ME MO3BOJIICT TOHATH MEXAaHHM3MBlI Pa3BUTHS H TPODUIAKTHKA
TUIO- ¥ aBUTAMHUHO30B M UCIIOJIb30BATh BUTAMUHEI C IPO(PUIAKTUYECKON U JIeUeOHON LENbIO.

Henb 3aHATHSI: 3aKPENTUTH 3HAHUS 110 XHMHYECKOW CTPYKTYpPE M MOJEKYJISIPHBIM MEXaHH3-
MaM OHOJIOTUYECKOTO ACUCTBUS KOPEPMEHTHBIX (POPM BUTAMUHOB, BOBIICYCHHIO B META0OIU3M
JIPYTUX HE3aMEHUMBIX (DaKTOPOB MUTAHUS, CHOPMUPOBATH MPEIACTABICHUE O OMOXUMUIECKIX Me-
XaHU3Max UCTOJIb30BaHUS KOMIIOHEHTOB THILHK IS [TOAEPKAHUS HOPMAIbHOM KU3HEAEITeTbHOCTH
OpraHm3Ma, O IMATOJIOTHYECKUX COCTOSIHHSX HEJOCTATOYHOTO MUTAHHS, TTO3HAKOMHTH CTYICHTOB
C MEeTOIaMH OOHAPY>KEHUSI BUTAMUHOB M KOJMUECTBEHHOTO UX OINPEAETCHHS B MPOAYKTaX MUTAHUSI.

TpebdoBanus K MCXOAHOMY YPOBHIO 3HAHMii. [[JIs1 MOJTHOTO YCBOSHHS TEMBI HEOOXOJIMMO
MOBTOPUTH H3:

= OUOOp2AHUYECKOU XUMULL

— CTpPOEHHE M CBOMCTBA T€TEPOLUKINYECKUX COSTUHEHUH — MUPUANHA, MUPUMHUANHA, THP-
poJia, Thaszona, nopdupuHa, napaaMuHOOEH30MHON KUCIOThI, HHKOTHHOBOW KHCJIOTHI;

— OHOJIOTMYECKU aKTHBHBIE TeTepOPYHKIIMOHATIBHBIE COSIUHEHNsI OEH30IBHOTO U TeTEPOIH-
KIIMYECKOTO PSAZOB, METAOOIUTHI M OMOPETYIISITOPHL;

= OuOXUMUU:

— KO(epMEHTHI U UX POJIb B TIpOIeccax MeTabomM3Ma,

— KodepMeHTHBIEC (HOPMBI BOJIOPACTBOPUMBIX BUTAMUHOB M UX y4acTHe B METa00IN3ME;

— TyTH KaTabonau3ma O0eIKOB, )KUPOB, YTIIEBOJOB B KJIETKaX.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Yxaxute npaBuibHOe(bIe) BRIPAXKECHUE(s1) OTHOCUTEIBHO MTAHKPEATHUSCKUX (ep-
MEHTOB:

A. Bce OHU CEeKpeTHpYIOTCS B BUJI€ HEAKTUBHBIX TPO(PEPMEHTOB.

b. Bce oHM cekpeTupyroTcs aliliHapHBIMH KJIETKAMH.

B. Bce oHH cekpeTupyroTcsi B OTBET Ha XOJECIMCTOKUHKH.

I'. Ins onTManbHOM akTUBHOCTH UM TpeOyercst pH okouo 7.

J1. OHM BaXXHBI TOJIHKO JJIs IEpEBApUBAHUS OCITKOB.
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3aoanue 2. Yxaxute npaBuibHoe(bIe) BRIpaKEHHE(5):

A. JleiicTBre ajpeHaaMHa W TJIFOKaroHa HAMpaBlIEHO HAa YBEJIMYCHHE YPOBHSI TJIMKOTEH(OC-
(dopunassl.

b. lnTeHCUBHOCTD pacIllelVIeHHs] TIMKOTE€HAa B COCTOSIHMM HATOIIAK paBHA WHTEHCUBHOCTU
€ro CUHTE3a.

B. lepochopunupoBanue TIMKOT€HCHUHTa3bl B OTBET HA JEHCTBUE HMHCYJIMHA TNPUBOAUT
K YBEJIMUYECHUIO €€ aKTUBHOCTH.

I'. TAM® — 3T0 BTOPUYHBIN OCPETHUK, KOTOPBIA 00pa3yeTcs B OTBET HA JICHCTBUE ajJpeHa-
JIMHA U TJIFOKaroHa B MEYEHH.

J. ®ocdopuupoBanue raukorendochopuiaspl B OTBET HA JACWCTBUE TJIIOKArOHA YBEIHYU-
BaeT €€ aKTUBHOCTD.

3aoanue 3. KakoBa GyHKIIMS TOPMOH-UYYBCTBUTEILHOM JIMMA3bl B )KUPOBOM TKaHU?

A. I'maponusyer ropMOH, KOTOPbIH y4acTBYET B PACIIEIUIEHUHN KUPA.

b. Cunre3upyer HOBbIE KUPOBBIE KJIIETKH U3 IPOCTHIX KUPHBIX KUCIIOT.

B. 'uponu3syer Tpuauuiariniueposasl ¢ 00pa3oBaHUEM KUPHBIX KUCIOT Ui JPYTUX KIIETOK.

J1. CuHTE3UpyeT UIMHHOLENIOYEYHbIE XMPHBIE KUCJIOTBHI [UIsl CHUHTE3a JIMIUAOB B JIPYrHX
KJIETKaX.

3aoanue 4. Kakyro poib UrpaeT reHeTHuecKuil akTop B MEPCIEKTUBE JOCTHKEHUS Ompee-
naenHoro Beca Tena? Yrto takoe red Ob U Kakyio pojib eMy OTBOJST B Pa3BUTHH OXKHPEHHS y YEIIO-
Beka? Kakue apryMeHThl MOKHO IPUBECTHU B I0JIb3Y TOTO, YTO 3TOT I'€H CBSA3aH C KOHTPOJIeM Beca?

3adanue 5. JIabopaTopHBIN aHATU3 MOCJIE THAPOJIN3a BEUIECTBA BBISIBUJI B TUIPOJIU3ATE ajie-
HUH, pr003y 1 pocdopHyto kucioTy. KakoBa cTpykTypa HCXOAHOTO BemecTBa?
A. Ilentun. b. Hykneo3ua. B. Mononykneotun. I'. Ilentozodocdar. [. Onurocaxapu.

3aoanue 6. BcnoMHuTe, YTO BUTAMUHBI IPUHAMAIOT y4acTHE B Mpoleccax MeTaboIu3Ma mo-
Clie UX aKTHBAllUU B KJIETKaX, T. €. IPEBpPaLIeHUs B KOPepMEHTHYIO hopMy.

6.1. OOBsicHUTE, YeM pPYKOBOACTBOBAJICS Bpady, 3aMEHUB OOJLHOMY HEHPOIAECPMHUTOM ITHPH-
JIOKCHH Ha nupuaokcanbdocdar.

6.2. [Togbepute COOTBETCTBYIONIHE MTAPbl BATAMUH — KO(PEPMEHT:

1. HAT . A. IIpon3BoHOE MUPUIOKCHUHA.

2. TI®. b. [IpouzBoanoe pudodaaBuHa.

3. HS-KoA. B. [Ipon3BoHOE THAMUHA.

4. A I'. IIpon3BoTHOE HUKOTUHOBOM KUCIIOTBHI.
5. [1D. J. TIpon3BoaHOE MAHTOTEHOBOW KUCIIOTBHI.

HpLIGMJleOCmb pemeHm? npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! pu1s1 06cyxneHust:

1. IMumieBast IEHHOCTH OEJIKOB, KUPOB, YIIIEBOJOB. POJIb BOJOKHUCTHIX IOJIMCAXaPUIOB IS
paboThI MUIIEBAPUTETHHOTO TPAKTa 1 OOMEHHBIX MPOIECCOB B opranuizMe. HezameHuMbie hakTopsl
MTATAHUS.

2. DHeprusi — MoTpeOHOCTh, MPOUCX0XKICHUE U PACXOJ0BAHNE B OPraHU3ME.

3. CHHJIpOM HEOCTATOYHOTO MUTAHUS — MPUIMHBI Pa3BUTHS U XapPAKTEPHBIC TPOSBICHUS
KBAIIMOPKOpa U Mapaszma.

4. Xumudeckas MpUpoaa, KOPEpMEHTHbIC (OPMBI, MOJCKYJISPHBIE MEXaHHU3MbI JICHCTBHS
U poOJib B Ipolleccax MeTaboJM3Ma BOJOPACTBOPUMBIX BHUTaMUHOB: THamuHa (Bi1); pubodraBuHa
(B2); mantoteHoBO# KucnoTel; HuaiHa (PP); mupuaokcuna (Be); dhomueBoit kucnotsl (Bg); koba-
namuHa (B12); 6uoruna (H); ackopounoBoii kuciotsl (C).

5. XuMudeckasi MpUpoja, MEXaHU3MBI JICUCTBUSA M POJIb B IMpoIleccaX MeTaboIM3Ma >KUPO-
pactBopuMbIX BuTamMuHOB A, E, D, K.

6. ButamuHomonoOHbIe BernecTBa: OnodaaBonouasl (BHT. P), XOIWH, JuMmoeBas KHCIOTa,
napaaMUHOOCH30MHasE KUCI0Ta, BUTaMUH U, KapHUTHH, UHO3UTOJ, [TAHTAMOBAsI KUCIIOTA.
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2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Munck : B mik., 2013. C. 332-358.

3. KoHCIeKT neKiui.
Jlononnumensnas
4. Buoxumus yenoseka / P. Mapwu [u ap.]. Mocksa : Mup, 1993.
5. Mopo3skuna, T. C. BuTaMuHBI | KpaTKO€ PYKOBOJICTBO IS Bpadell W CTYACHTOB MEIUIIMHCKHX,
(hapMmakoorudeckux u Oomonornyeckux crenuanpHoctel / T. C. Moposkuna, A. I'. MoticeeHok. MUHCK :
Acap, 2002.

3ATAHUA 1JII CAMOCTOATEJLHOMW PABOTBI

3aoanue 1. 3arioMHHUTE CYTOUHYIO MOTPEOHOCTH YEJIOBEKAa B BHUTAMUHAX, CYILECTBEHHOE
CHIDKEHHE KOTOPO HEeM30€KHO MPUBOJHUT K HAPYIICHUIO OMOXMMHYECKUX MPOLIECCOB U PAa3BUTHUIO
3aboneBanuii. Ha3oBuTe npu3Haku rumoBUTaAMHUHO30B.

1.1. Kak Obut0 ycTanoBieHo, cuHapoM BepHuke—KopcakoBa, pOsBISIONUIACS HAPYIICHUEM
TOHYCa MBI KOHEYHOCTEH, CHUKEHHEM YMCTBEHHOW CIIOCOOHOCTU U JIE30pUEHTAIMEH, CBS3aH
C HapyIICHUEM MPOYHOU CBs3M anodepMeHTa u KopepMeHnTa B pepMeHTe TpaHckeronase. CuMIiTo-
MBI 3TOrO0 CHHJpPOMa MOTYT MPOSIBIATHCS Yy AJIKOTOJIMKOB BCIIEJCTBUE CHMIKEHUS MOCTYIUICHMS
B OpranusM BuUTamuHa. Ha3zoBuTe 3TOT BUTAMHH M er0 KodepMeHTHBIE (hopMbl. C KakumMu (hepMeH-
TaMu KpOM€ TPAaHCKeTOa3bl paboTaeT 3TOT BUTAMUH?

3aoanue 2. 3aiOMHUTE SHEProO3aTPaThl OPraHU3Ma B3POCIIOTO YEIIOBEKa B COCTOSIHMM TOKOS
1 71aOUIBHOCTD 3TOTO TMOKa3aTelsl B yClIOBUAX maTtojoruu. O0bsicHute, Kyaa ucnoibdyercs AT
B COCTOSIHMM TOKOSA. 3allOMHUTE PEAIbHBIA M >KEIaTeNIbHBIA BKJIAJI B DHEPrOMPOAYKIIUIO OCIIKOB,
YKUPOB U YIJIEBOJIOB.

2.1. Kak mocTtynaer opraHu3M ¢ 00pa30BaBIIMMCS M30BITKOM aMHUHOKHCIIOT, Korna Ber mo-
TpebmnsieTe ¢ MUIIeH WU B BUJE MUIIEBBIX J100aBOK OOJbIIEe UX KOJIWYECTBO, YeM TpeOyeTcs s
CHHTE3a HOBBIX OeiakoB? OTIMYAIOTCS U MEXaHW3Mbl HCIIOIL30BAHUS HM30BITKA aMHHOKHCIOT OT
MEXaHU3MOB HCIIOIb30BaHUsI M30BITKA YIVIEBOJOB WU JIUMUAOB? YKAKUTE 3TH Pa3IAYUSL.

2.2. lcroYHUKaM# SHEPTUH JIJIS OpPTaHW3Ma YeIOBeKa B COCTOSIHUN TTOKOS SIBJISTFOTCSI:
A. Peanbno — yriesozs! 60 %.

b. XKenareapno — ankorons 3 %.

B. PeanibHO — Genok 15 %.

I'. XKenarensno — xwup 40 %.

J. PeanbHo — ankoroib 0 %.

3aoanue 3. CHHOIPOM HEIOCTATOYHOTO NMUTAHUS TPOSBIISETCS B IBYX KIMHHUECKUX (OpMax:
KBaIlIMOPKOPE U Mapa3Me. Y MelTe yKa3aTh CXOACTBO U NIPUHLUIINAIBHbIE PA3INUMsI MEKIY HUMHU.

3.1. Y G0iBpHOTO Mocye orepanuy pe3eKIud TOMEeH KUK, KOTopas Obljla MPOM3BEACHA IS
yIQJIEHUSI OMYXOJIM, B T€UE€HHE HECKOJBKUX HeJleNIb Pa3BHJIach T'MIIOATbOYMHUHEMHUS U OTE€YHOCTb
TkaHel. [Ipu ocMOTpe 00JIBHOM HE BBHITIISICH UCTOIIEHHBIM, HO OblIa 3aMeTHa OJIETHOCTh KOXKHBIX
OKpoBOB. Kakyro narosiornio Mmo3BOJISIFOT 3aloA03puTh Bpady 3TH cumnToMmel? Kakoill moaxon
MO>KHO OBLIO OBI MPEATIOXUTE JJIA MPEOJOJICHUA 3TOTO COCTOSAHUA Y HaHI/IeHTa?

3aoanue 4. 3anomuure: Hapsaay € HC3aMCHUMbBIMHA (I)aKTOpaMI/I NUTaHUA UMCHKOTCSA YCIIOBHO
HE3aMCHHUMBIC, KOTOPBIC HE OIPAaHUYMUBAIOTCA TOJBKO aMHUHOKUCIOTAMHU apTUHUHOM U TUCTUAWNHOM;
OHU MOTYT CTaTb HC3aMCHUMBIMHU TIPpU ONPCACIICHHBIX COCTOAHUAX OpTraHrU3Ma. O6TJSICHI/ITG, noyemy
npu BLI60pe MUIICBBIX HCTOUYHHUKOB HE3aMCHUMBIX JXUPHBIX KUCIIOT HGO6XO}II/IMO pasin4daTtb oMEera-
3 ¥ omera-6 KUCIOTHI. O6paTI/ITe BHUMAHHC Ha MPECUMYIICCTBA U HEAOCTATKU HCTICPCBAPUBACMBIX
moJimcaxapmuaoB B COCTABE MUIIH.

Hpa@uﬂbHOCl’l’lb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Jlannbie BpaueOHOTO OCMOTpPA MOXKUIJION >KEHIIMHBI COOTBETCTBOBANIU Nepudepu-
gyeckoil Helpomnatuu. JlaboparopHble aHaNM3bl MOATBEPAMIN HEIOCTATOYHOCTh THAMHUHA. AKTHB-
HOCTb KaKUX MPOLECCOB CHUKEHA IIPH TaHHOM I'MIIOBUTAMUHO3€?

A. TpancaMMHUPOBAaHUE AMUHOKHUCIIOT.

b. lexapOokcunupoBaHre aMUHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. TpancMeTunMpOBaHNE AMUHOKHUCIIOT.

J1. OxucauTenbHOE 1€3aMUHUPOBAHUE AMUHOKHUCIIOT.

3aoanue 2. Y G0bHOTO MOCIIE NMEPEHECEHHOTO HH(pAPKTA B TEYCHHE JABYX CYTOK 3HAUYUTEIIb-
HO YBEJIMYMJIACh AKTMBHOCTD acmapTaTaMUHOTpaHchepassl B KPOBH. YKaKHUTE KOYEPMEHT JaHHOTO
(bepMeHTa ¥ THUI KaTalu3upyeMoi UM peakuuu. [Ipon3BoIHBIM KaKOTO BUTAMHHA SIBIISICTCSI STOT
KopepmeHT?

3aoanue 3. Ilpu Hemoctatke (ONMEBON KUCIOTHI CTPAJaeT MPEXIE BCEr0 KPOBETBOPECHHE
U JIeATEIHHOCTD JKEITYA0YHO-KHIEYHOTO TpakTa. Kakue coelMHEeHUs BXOIAT B cocTaB Be? B peak-
[USAX KAKOTO THIIA y4acTBYeT kopepmeHTHas popMma (Ha30BUTE €€) ITOTO BUTAMUHA?

3aoanue 4. 'MoBUTaMUHO3 NAHTOTEHOBOW KUCIJIOTHI IPAKTUYECKU HE BCTPEUAETCs, T. K. OHA
oOHapy’KeHa IMOBCEMECTHO: B TKaHAX JKUBOTHBIX, pACTEHUH, MUKPOOPraHU3MOB. YKaxkuTe Kodep-
MEHT JJaHHOI'0 BUTaMMHA, Ha30BUTE TUIl pEaKLUii, B KOTOPLIX OH yuyacTByeT. M300pa3ure cxemaTu-
YEeCKU CTPOCHUE KOPEepMEHTHOU (hOpMbI HAHTOTEHOBON KUCIIOTHI:

3aoanue 5. Y MyXUuHBI, B TEYCHHE MHOTHX JIET 3JI0YIIOTPEOIISBILErO aJIKOT0JIEM, [TOSIBUIKCh
BOCIAJICHUSI CIU3UCTON 00O0JIOUKHU sI3bIKA, I'y0, IOMYTHEHHME XPYCTaJIMKa, OOIIas MbIIIeYHas clia-
6ocTh. B aHanmm3e KpoOBM yCTAaHOBJICHO 3HAYUTENIFHOE CHIDKEHHE aKTUBHOCTH TIIyTaTHOH-PEIyKTa3bl
SPUTPOLMTOB. AKTUBHOCTH (hepMEHTa BhIpocia nocie JobaBieHus B npody pubodnasuna. Kakoii
KO(EepPMEHT BXOJUT B COCTAB INIyTATUOH-PEAYKTa3bl SPUTPOLIUTOB?

A. TII®. Bb.®AI. B.HAX". T.TToK. . [1d.

3aoanue 6. bonbHOMY clenaHa onepanus Pe3eKIUH KeTyaKa, TTOCIe Yero BCIESICTBHE HEJ0-
CTaTOYHOCTH BUTaMuHa Bi2 y Hero pazsuiiachk anemusi. HazoBute kohepMeHTHBIE ()OPMBI 3TOTO BH-
TaMuHa. B Kakux peakuusix OHM NPUHUMAIOT yyacTue?

3aoanue 7. K Bpauy oOpaTuiics MalMEeHT C >Kalo0amMH Ha BOCMATUTENbHBIE IMPOIIECCHI
KOXH (JIepMaTUT), COMTPOBOKIAIOIINECS YCUIICHHON JESTEIHHOCTIO CAIbHBIX JKEJIe3, BhIMAJICHUEM
BOJIOC — THUMHUYHBIMU TPHU3HAKAMU HEAOCTAaTOYHOCTH BUTamuHa H. OOBsACHUTE, KaKkue peakiuu
0oOMEHa HApYIIAIOTCS TIPH ITOM.

3aoanue 8. Kakue U3 HIKENEPEUUCICHHBIX MPOAYKTOB MHUTAHUS COJEP’KAT MHOIO 3iK030-
IEHTACHOBOH U JOKO3areKCacHOBOU KHUCIIOT?
A. Kpeserku.  b. Cemra.  B. I'pynnoe moinoko uenoseka.  I'. CoeBoe macio.

3aoanue 9. Kakum 06pa3oM pacTBOPHMBIE BOJIOKHA B COCTaBE MPUHIMAEMOM MHIIH TOMOTa-
10T CHU3UThH YPOBEHB XOJIECTEPOJIA B KPOBU?

A. JleHaTypupyrOT XOJECTEPOI B XKEITYAKE.

b. I'maponu3yroT xosiecTeposl B KUILIEYHUKE.

B. 3agep:kuBaroT X01ecTeposl B KUIIEYHUKE U TAKMM 00pa3oM 3aMeJISIOT €ro BCaCbIBaHUE.

I'. YceunmBaroT SKCKpeImIo kKeldu, yCKopsis 0OMEH XoJecTepoa.

3aoanue 10. Kaxoii ucrounnk sHeprun odecneunBaet 90 % rmoko3bl, HEOOXOIUMON B Kaue-
CTBE TOIUTMBA B TCUCHHE ITEPBBIX HECKOJIBKHUX JHEH TOJI0IaHuUs?
A. benok.  b. Keronossle Tenna.  B. T'mukxoren.  I'. Tpuauunrauueposns.
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OTBeTHI K pelIeHnI0 3aJaHNI

Jlna camonpogepku ucxoo0nozo ypoeHs 3HAHUIL.

1—AB,I"2—B, I, 1.3—B.5—B.62.1-T;2-B;3-1;4-5b;5-A.
Jlna camocmosamenvhoil padomut:

1.1 — B4y, ero xkoepmentasie popmsl TMO, T (TIID), TTD.

2.2 — B. 3.1 — Ksammopxop.

JIABOPATOPHAS PABOTA (60 MuUHYT)

Pa6ora 1. KayecTBeHHbIE peaKIU HA BUTAMUHBI.

st oOHapyXeHHs BUTAMHHOB M ONpPEACICHUS MX KOJIMYECTBA B Pa3jIMUHBIX BEHIECTBAX
1 OMOJIOTUYECKHX KUAKOCTSAX CYHIECTBYIOT pEaKIMM, OCHOBAHHbIE HA LIBETHBIX PEaKLUAX, Xapak-
TEPHBIX U1 TOW UM UHOW IPYNIIMPOBKH, BXOJAIIEH B BUTAMUH.

1. Kauecmeennvie peaxyuu na eumamun Bi. Butamun Bi cocTtout U3 mUpUMUIMHOBOTO
¥ THA30JIbHOTO KoJjiell. Butamun B1 momyumnn Ha3BaHNe THAMHHA IOCKOJIBKY COAEPIKUT CEpy U a30T.

Peakuusi okucjenusi. B menouHoil cpene THAMHUH OKHUCIAETCA (PEppPUIIMAHHUIIOM Kajus
B THOXPOM, PacTBOpP KOTOPOro (hIroopeclpyeT CHHUM I[BETOM IPU OOIYyYEHUU YIbTPadUOIETOBbI-
MU JIy9aMHU.

Xo00 pabomwt. B npobupky BHOCAT 1 xarutro 5 % pacrtBopa tuamuHa, npudasistor 5-10 ka-
nenb 10 % pactBopa NaOH, 1-2 xamuu 5 % pactBopa deppunranuga Kanus, B30aJIThIBAIOT MOTY-
YeHHYI0 cMech. CTaBsT MPOOUPKY B IITATHB MPEABAPUTEIBHO IPOTPETOTO (PIIFOOPOCKOIA U HAOIIO-
JAI0T CHHIOKO (hIIF0OPECICHIIHIO.

/ua3zopeakums. B mienodHoil cpene THAMHUH C JIMa30PEaKTUBOM OOpasyeT CIOXKHOE KOM-
IJIEKCHOE COETMHEHUE OPAHXKEBOTO IIBETA.

Xo00 pabomwr. K nuazopeaktuBy, copepxameMmy 5 kamens 1 % pactBopa cynbdaHuimoBon
KHUCJIOTHI B 5 kamenb 5 % pacTBopa HUTpUTA HATPHs, H00aBisioT 1-2 karumm 5 % pacTBopa THaMUHA
M 3aTeéM MO0 CTEHKEe, HAKJIOHUB MPOOUPKY, OCTOPOKHO mobaBistoT 5—7 kamens 10 % pactBopa
OukapOoHata Hatpus. Ha rpanuIe 1ByxX KUAKOCTEH MOSBISETCS KOJIBIIO OPAHKEBOTO IIBETA.

Pe3yabrar:

BrIBOaBI.

2. Kauecmeennasn peakyus na eumamun Bo.

Ilpunyun memooa. OxucnenHas gopma ButamuHa By mpeacrasisieTr coboit xentoe ¢roo-
pecuupyloliee B yabTpaduoJETOBBIX JyyaxX BemlecTBo. Peakius Ha BUTaMuH B2 ocHOBaHa Ha ero
CIIOCOOHOCTH JIETKO BoccTaHaBinuBaThes. IIpu 3Tom pactBop BuTamMmuHa B2, oGnanaromuii sxentoit
OKpacKkoi, mpuodperaeT cHayalla PO30BBIN I[BET 3a CUeT 00pa30BaHMs MPOMEKYTOUHBIX COEUHE-
HUH, a 3aTeM 00eCIIBeUMBaeTCs, T. K. BOCCTAHOBJICHHAs opMa BuTamuHa B OecriBeTHa.

Xo00 pabomwr. B npoOupky HanuBatoT 10 xanens pactBopa BuTamuHa Bz, no0aBisior 5 ka-
MeNb KOHIIEHTPUPOBAHHOW COJISTHOM KHCJIOTBI M OMYCKAIOT 3€PHBINIKO METAUTMYECKOTO I[MHKA.
Hauunaercs BblieeHNE My3BIPHKOB BOJOPOA, KUAKOCTh MOCTEIIEHHO PO30BEET, 3aTeM o0ecIiBe-
yuBaercsa. CpaBHUBAIOT 00¢ (opmbl BUTaMUHA B2 (OKHCIEHHYIO M BOCCTAaHOBJICHHYIO) TIO (DITFOO-
PECLICHIINH.

Pesyabrar:

BoiBoa:

3. Kauecmeennasn peaxuyus na sumamun PP.

Ilpunyun memooa. Butamun PP nipu HarpeBaHuu ¢ pacTBOpPOM arieraTa Meau oOpasyeT Iuio-
X0 PAaCTBOPUMBIN CHHHI 0CaJI0OK METHOW COJIM HUKOTUHOBOW KUCJIOTHI.
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Xo00 pabomur. HanuBarot B npooupky 20 xanens 3 % pactBopa Butamuna PP (mepen onpene-
JIEHUEM DPACTBOpP 00s3aTelabHO cleAyeT B300JITaTh) U HArpEBAIOT 0 KHUIIEHUS; IPU 3TOM MYTHBIH
pacTBOp CTaHOBHTCS Mpo3payHbiM. B36onras 5 % pactBop amerata meau, npwimBaT 20 xanenb
ero kK Harperomy pactBopy ButamuHa PP. Coxepxumoe npoOupKu JOBOJST A0 KUIEHUS U Cpaszy
OXJIQX/IAIOT TOJI CTPYeH X0J0/1HOM Bobl. Ha He nmpoOupku BhIMagaeT CUHHUI 0CaIOK MEIHOW COJIH
HUKOTHHOBOMW KHCJIOTHI.

Pesyabrar:

BriBoxa:

4. Kauecmeennasa peakyus Ha eumamun Bes.

Ilpunyun memooa. Butamun Be ipu B3auMOIEMCTBIU C PaCTBOPOM XJIOPHOTO KeJie3a o0pa-
3yeT KOMILUIEKCHYIO COJIb THIa (PEHOJIATA Kelle3a KPacCHOTO IBETA.

Xo00 paoomot. K 5 xarusim 1 % pactBopa Butamuaa Be nmpuimBaroT paBHoe KosmmyectBo 1 %
pacTBopa XJIOPHOTO KeJje3a U MepeMelnBatoT. Pa3BuBaeTcst KpacHOe OKpaIIBaHHe.

Pesyabrar:

BriBOa:

5. Kauecmeennasa peakyusn na eumamun Bi1>. Bio — eTuHCTBEHHBIH BUTAMUH, COACPKAIIUI
B CBOCH CTpYKType MeTasl (KoOambT).

Ilpunyun memooa. Ilpyu B3auMOJIEHCTBUU HOHOB KOOagbTa C THOMOYEBHHOMN IPH Harpena-
HUM 00pa3yeTcsi poJlaHu]l KoOanbTa 3eJIeHOr0 LBETa.

X00 pabompr. Ha OGymaxxubii GUIBTp HAaHOCAT 2—3 KaIUIM PacTBOpAa THOMOYEBHHBI U BBICY-
IIMBAIOT HAJ| IUIaMeHeM crnupToBKU. [locne 3Toro HaHocsaT Ha GuiIbTp 1-2 Kamau MHHeEpaiu3aTa
(B12) u cHOBa HarpeBatoT GuIbTp Haja cnupTOBKOW. Ha duibTpe, varie 1o kparo, MOSBISIETCS 3elie-
HO€ OKpaIlIMBaHUE, CBUJIETEIbCTBYIOINIEE O HATMYUU KOOaIbTa.

Pe3yabrar:

BoiBoa:

Pagora 2. KoaudecTBenHoe onpeneneHue Buramuaa C

Ilpunyun memooa. Meton ocHOBaH Ha crocoOHocTH BuTamMMHA C BOCCTaHABIMBAThH
2,6-muxitopdeHonMHI0PEHO, KOTOPBIH B KUCIION Cpelie MMEeeT KPacCHYI0 OKpacKy, a MPH BOCCTa-
HOBJIEHMH 00€CI[BEUNBAETCS; B LIETOYHON cpele okpacka cuHss. [[ng npenoxpanenus: Butamuna C
OT pa3pylleHUs] HUCCIEAYeMbI pacTBOp THUTPYIOT B KHCJIOH Cpele IICIOYHBIM pPacTBOPOM
2,6-nmuxsiopeHoMMHI0PEHOTIOM 70 MOSIBICHUS PO30BOTO OKPAITUBAHUSI.

1. Onpeoenenue cooepircanun sumamuna C 6 kapmodpene.

Xo00 pabomur. OTBemmBaroT 1 r kaprodens u pactTupatoT ero B crymnke ¢ 2 ma 10 % pactBopa
COJISTHOHM KHCIIOTHI (4TOOBI KapTodens He TEMHEI), TOCTENIEHHO MPYIIMBAst 8 MIT JUCTHILTHPOBAHHON
Bojbl. [lomydyeHHBI romMoreHaT (GUIBTPYIOT uYepe3 Mapii0 B CTaKaHYHMK, U (QHIBTPAT TUTPYIOT
0,001 1 pacTBOpOoM 2,6-auxiopdeHonuHA0(DEeHOa O PO30BOH OKPACKH, COXPAHSIONICHCS B TeUe-
uue 30 c.
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Jlnis pacuera conepikaHus aCKOPOMHOBOW KMCIIOTHI B TAKUX MPOAYKTaX, KaK KamycTa, KapTo-
(dhenb, XBOsI, UIIOBHUK | JIP., HCTIOIB3YIOT (hopMyITy:

X = (0,088 - A - 100)/ B,

rJie X — cojiep)KaHue acKopOuHOBOW KucioThl B Muuurpammax Ha 100 r nmpoaykra; 0,088 — ko-
JUYECTBO aCKOPOMHOBOUM KHCIOTHI, MI, COOTBETCTBywmee 1 mu 2,6-muxinopdenonnHnodenona;
A — pesynbrar tutpoBanus 0,001n pactBopom 2,6-muxnopdenonungodenona, mir, B — konnue-
CTBO MPOJyKTa, B3siTOoE /I aHanm3a, r; 100 — nepecuer na 100 r mpoaykra.

B 100 r xapTodens o0branO comepxutcs 1-5 mr putamuna C.

Pesyabrar: A =

Pacuer:
BriBOa:

2. Onpeoenenue codeprycanusn eumamuna C ¢ moue.

Omnpenenenue copepxkanusi BuraMmuHa C B MOYE Ja€T MPEICTaBICHUE O 3aracax 3TOT0 BHUTa-
MHUHa B OpPraHM3Me, TaK KaK MMEETCs COOTBETCTBUE MEXAYy KOHLIEHTpalleld BUTaMHHAa B KPOBU
M KOJIMYECTBOM 3TOTO BHTAMHUHA, BBIICISIEMBIM ¢ MOUOi. OpHako mpu runoButammuuose C coxpep-
’KaHHe aCKOPOMHOBOM KUCIJIOTHI B MOY€E HE BCerja MOHMKeHO. YacTo OHO ObIBa€T HOPMaJIbHBIM, He-
CMOTps Ha OOJIBIIOI HEJOCTATOK 3TOTO BUTAMHHA B TKAHIX U OpraHax.

V 3nopoBbix mrozeit BBenenue per 0s 100 mr Butamuna C ObICTPO MPUBOJUT K MOBBIILICHHIO
€ro KOHIEHTpaIKu B KpoBu U B Moue. [Ipu runoButamunose C TKaHU, HCIIBITHIBAIOIINE HEAOCTATOK
B BUTaMHHE, 3aJIepKUBAOT NPUHATHI BUTaMuH C M €ro KOHIEHTpalus B MOYE HE IOBBIIIACTCS.
Moua 310poBoro yenoBeka coaepxut 20—30 mr/cyrku Butamuaa C wim 113,55-170,33 MkMoOIb/CyT.
VYpoBeHb 3TOr0 BUTAMUHA MOHMKAETCS IPU LIUHIE, a TAK)KE IPU OCTPHIX U XPOHUYECKHX MH(EKIH-
OHHBIX 3a00JI€eBaHUSX.

X00 pabompr. B ctakaHuuk win Koyu604ky ormepuBaroT 10 ma moun u 10 M guctusupo-
BaHHOH BOJBI, epeMenmuBaroT, moakucisoT 20 kammsimu 10 % pactBopa constHOW KHCIOTHI U TUT-
pytor 0,001 H pactBOpoM 2,6-muxnopdenonnnaodpeHona a0 po3oBoil okpacku. [[ns pacuera co-
nep>kaHusi acKOpOWHOBOM KUCIIOTEI B MOYE HCIIONB3YIOT (HOpMYITy:

_0,088-4-B
YT
r7ie X — cofiep)KaHue acKOpOMHOBOM KUCIOTH B Mr/cyT; 0,088 — xonudecTBO acKOpOMHOBOI KuC-
notel (Mr) cootBercTByIOmIee 1 it 2,6-auxsiopdenonungodperona; A — pe3yabTaT THTPOBAHHUS
0,001 = pactBopom 2,6-muxiopdenonuuaoperona, Mia; b — obbemM MouM, B3ATBHINA Ui TUTPOBA-

HUs, M, B — cpenHee cyrounoe koimmdecTBo Mouu (Juis myxanH 1500 mot, murst sxertma 1200 Mo).
Koaddunment nepecuera B enunuiibl CH (MMonb/cyt) — 5,7.

Pesyabrar: A=

Pacuer:

BoiBOa:

IHoanuces npenogaBareis:
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3AHSATHE 30
BUOXUMMUSA IINTAHUS. MUHEPAJIBHBIE BEIHIIECTBA.
PEI'yJisiiusA BOAHO-2JIEKTPOJIUTHOI'O BAJTAHCA.
OIIPEAEJIEHUE COAEPKAHUA HATPUSA U KAJIUA B CBIBOPOTKE KPOBHU

AKTYaJIbHOCTD TeMbl. I3MeHeHe cocTaBa MUHEPAJIbHBIX BEILIECTB, HAPYLIECHHE pacipee-
JICHUS 3JIEKTPOJIUTOB U KUAKOCTH B OPraHU3ME SIBJISIOTCS MPUYUHON MHOTUX CEpbE3HBIX HApyIIe-
HUH, KOPPEKIUEH KOTOPBIX Yallle BCEro 3aHUMAIOTCS PEaHUMATOJIOTH.

Henp 3aHATHA: 3aKpENUTh 3HAHMS IEKTPOJIUTHOIO COCTaBa >KUJKOCTEH OpraHu3Ma, poju
MHUKpO- U MaKpOd3JEMEHTOB B KJIETKaX W BHEKJIETOYHOW MKUAKOCTU JJIs MOCIEAYIOIEro UCIOIb30-
BaHUS UX BO BpaueOHOM JEATCIILHOCTH.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HAHHWii. J[JI1 TOJIHOTO YCBOGHHSI TE€MbI HEOOXOIUMO
MMOBTOPUTH U3:

" 0bwel xumuu.

— TIOHSTHUS «OCMOTHYECKOE JIABJICHUE), «OCMOJISIIBHOCTDY, «TUIIOTOHUYECKOE W TUIIEPTOHU-
4yeckoe u3MeHeHnue o0nrémay, «pHy», «OydepHble cucTeMbly;

" OUOOp2AHUYECKOU XUMUU.

— KETOHOBBIE TeNa, ATbOYMUHBIL, TTIOOYIUHBI,

" HOPMANbHOU PUUOIOUU.

— pacmpeerneHre BOAbl B OpraHu3Me, aKBarlOpUHbL;

— COCTaB MHTEPCTUIUAIBHOMN (MEXKIETOYHON) U KJIIETOUHOM KUKOCTEH OpraHu3Ma;

— MexanusM geiicteus Nat/K*-ATdassr;

" OUONI02UYECKOU XUMUL.

— (pepMEeHTBI, TOPMOHBI, MEXaHU3MbI PETYIISLNHA AKTUBHOCTH (PEPMEHTOB.

3ATAHUS 1JISI CAMOITPOBEPKH MCXO/THOT'O YPOBHS 3HAHUM

3aoanue 1. B 0ObIUHBIX YCIOBHUAX HEM30€MkHAs CyTOUHAs! TOTEPS BOJBI B3POCIBIM UEIOBEKOM
cocraBisieT okoso 2500 mit. YkaxkuTe, CKOJIbKO BOJIbI TEPSIETCS:
a) C BBLABIXaEMBIM BO3/1yX0M; 0) ¢ MOYOH; B) Yepe3 KoKy B BUJe 1moTa’?

3aoanue 2. Yto npou3oieT Npu NOMEUIEHUH SPUTPOLIUTOB B TUIIOTOHUYECKYIO Cpeay?
A. OHM HE UBMEHSATCA.

b. Hactynur nx cmopuiuBanue.

B. IIpouszonnér remonus.

3aoanue 3. Keronoswie Tena (AH) sBnstoTcst 0osee CUIBHBIMU KHUCIOTAMH, YEM YTOJbHAS
KHCIOTa. B Kakyto CTOpOHY CMECTHTCSI paBHOBECHE PEaKIIUn?

HCO®* + AH <« HoCO3 + A~

3aoanue 4. Y 00515HOTO IOABUIMCH OTEKU. KakOBBI BO3MOKHbIE TPUUUHBI?
A. Hapymienue 6e10KCHHTE3UpYIoIed pyHKINN NEeUYEHH.

b. Crymenue kpoBu.

B. IIporennypus.

I'. HemoctaTok BasonpeccuHa.

HpaGMJleOCmb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamu.

Bonpocs! nuist 06cyxneHust:
1. Hopmbl noTpeOieHus Bo/bl, MOCTYIUIEHUE U BhIBEJIEeHUE BOAbI. PacnipeneneHue u poib Bo-
IIbl B OpTraHU3Me.

2. Kanpnuit, pocdop. Pors B MeTabonmm3me, TOpMOHATIBHAS PETYISIIHAS UX 0OMeHa.
3. Harpuii, kanuii, Xj0p, Marauii, cepa. Poib 3THX Makpo3JeMEeHTOB B MeTa0OIU3ME.
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4. ObMmeH xerne3a B opranusMe (BcachblBaHUE, TPAHCIIOPT, BHYTPUKIICTOYHBIN 00OMeH). buoso-
ruyeckasl poib sxenesa. JKenezone(uUTHBIE COCTOSIHUA U JKele30epUIUTHbIe aHeMuH. [lenoHu-
poBanue xeine3a. [IposiBieHns n30bITKa jkene3a B OpraHu3Me

5. Ponbs Menu, nuHka, ceneHa, Hona, propa, Mapraiua, Ko6aabTa B METa00IM3Me TKaHEH.

6. MexaHu3m AEUCTBUS TOPMOHOB, PETYIUPYIOIIKUX BOAHO-MUHEPAIBbHBIN 0OMeH ( Bazompec-
CHHA, HATPUH-YPETUYECKOI'O TOPMOHA, aIbJIOCTEPOHA).

7. PeHMH-aHTMOTEH3WHOBAs CHCTEMA U €€ POJIb B PETYJISAIIUN BOAHO-COJIEBOTO OOMEHA.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnosnasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Musck : Acap, 2008. C. 515-549.
2. Buonoeuveckas xumust / A. . Taranosud [u ap.]. Musck : Boimr. mk., 2013. C. 359-375.
3. KoHCIIeKT AeKIui.
Jlononnumensnas
1. Vaum, A. OcuoBbl Onoxumun / A. Yaiit, @. Xermiep. Mocksa : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonornyeckas xumust / A. 5. Hukonaes. Mocksa : Meauiuackoe nH(OpMAaIu-
onHoe arerctso, 2004. C. 399-411.

3ATAHUS JJISI CAMOCTOSITEJABHOMN PABOTHI

3aoanue 1. 3anomuuTe (1)I/I3I/IOJ'IOFI/IH€CKI/IC KOHILICHTpAalluM OCHOBHBIX KaTHOHOB:

Katnonsl Ilaazma IpUTPOLUMTHI
Kammuii 3,5-5,5 Mmmome/1 80-113 Mmmombs/n
Harpuii:
B3pOCIIbIE 130-150 mmonb/n 13,5-21,8 mmonb/n
IETH 130-145 mmomb/n

Coneprxanue oOIIET0 KAIbLUS B CHIBOPOTKE KPOBU — 2,2—2,7 MMOJIB/JI, HOHU3UPOBAHHOTO
KanbIus B cbiBOpoTKe — 1,1-1,3 MMoIb/1I.

3aoanue 2. Bce MuHepanbHbBIE BEIIECTBA B 32aBUCHMOCTH OT MX KOHIIEHTPAIIMH B OpraHU3Me
MOZIPA3JEIIAIOTCS. HA MAaKpo- U MUKPOIJIEMEHTH. MUHepanbHbIEe BELIECTBA, COAEPKAHUE KOTOPBIX
npessbimaeT 50 MI/KT Macchl Tela, OTHOCATCS K MakpoajieMeHTaM. [lepeunciante 3TH 371€MEeHTHI.

3aoanue 3. B cocTaB Kakux XpOMOMPOTEHHOB BXOUT Keje30?
A. [lutoxpoma Pysp.

b. I u II KoMIIIEKCOB ABIXaTEILHOM ICTIH.

B. III u IV xoMIIeKCcOB AbIXaTeNBEHON IIETIH.

I'. lepynonnazMuHa.

1. MuornoOuHa.

3aoanue 4. MyKkoBHUCIIHI03 — HACJIECTBEHHOE 3a00JIeBaHNe, XapaKTEPU3YIOIIeecs mopaxe-
HUEM jKele3 BHEITHEeH CEeKpCLKH, KIMHUYCCKHU MMPOABIIACTCA CI'YIICHHUEM CJIIWM3U B BBIBOJAHBIX ITPOTO-
Kax (T1aBHBIM 00pa3oM, MOKETYIOYHON kKele3bl U OPOHXOB). DTHONOTHUS 0OJIE3HU — TeHEeTHYe-
ckuit gedexkt CFTR (mepeBoa: KUCTO3HO-(PUOPO3HBIN TPAHCIIOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Hana. [Ipennoxute crmnoco0 eueHus 3Toro 3adoaeBaHus (Ha OCHOBaHUU MaTepuaa JEKIIUN).

3aoanue 5. Ilocie Ha3HAYCHUS TTPETIAPATOB CeeHAa B KPOBH y MAIMECHTA:
A. Cauzunocs coaepxkanue npoayktos [TOJI.

b. YBenunuunocs coaepxanue npoaykton [1OJI.

B. YBennunnach akTHBHOCTh TITyTaTHOHIIEPOKCHAA3BI SPUTPOILIUTOB.

I'. CHm3WI1ach akKTUBHOCTH TTYTaTHOHIIEPOKCHIA3bl SPUTPOITUTOB.

3adanue 6.3anoMHHTE: B Cilydae CHWDKEHHS 00bEMa KPOBH BKIIFOYAIOTCS J[BA MEXaHU3Ma:
1) pazapaxaroTcs pelenTopbl THIOTAIaMyca, YTO MPUBOJANUT K aKTHBAIIMM CHHTE3a Ba30MPECCHHA,
2) pa3apakaroTcs PeLEnTOpPhl FOKCTArJIoOMEepYIISIPHOTO arnapara mo4ek, YT0 COMPOBOKIACTCS BbI-
OpocoM B KPOBOTOK PEHHHA.
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Hcnonb3yst npUBEIEHHYIO CXEMY, U3YIUTE OCHOBHBIE 3()PEKThI TOPMOHOB U PEHUHA!

— Anzuomenzus il

AnNuqocTepoH

MnoTanamyc Kamencun (AMD)
HelporMnodusa FOxcmaznomepy- AHzuomeH3uH |
AAPHBIG annapam{————— T Penux
\ AH2UOMEHILUHOZOH
Basonpeccut L o b on
MO0
Mouka J\. Na*

Hpa6uﬂbHOCn’Ib pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamil.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHW A TEMBI)

3aoanue 1. Y 601pHOr0 He(PUTOM PA3BUIUCH OTEKU. UTO MOKET CIYXKHUTh UX OCHOBHOM

MPUYUHON?

A. YMeHbllIeHUE COJIepKaHUsI B KPOBU allbOyMUHOB.

b. YMmenbieHue conepkanus B KpPOBU II100YJIMHOB.

B. YBenuuenue conepkanusi B KPOBU OEIIKOB OCTPOM (hasbl.
I'. CHrxeHue KOHIIEHTpalMK [IIOKO3BbI B IJ1a3Me KPOBH.

J1. CHI>KeHue KOHIIEHTpALMM HaTpHsl B ILIa3Me.

3aoanue 2. O0bscHUTE, IOYEMY U HEJOCTATOK, M U30BITOYHOE MOCTyIUIEHHWE BuTamuHa D

B OpraHu3M Oy/eT NPUBOJIUTH K AECTPYKIIMH KOCTHOM TKaHMU.

3aoanue 3. HazoBuTe MUHEpabHbIE BEILIECTBA, BBIMOJIHAIOLINE CIEAYIONIME (DYHKINU:

A. Tlogaepxka 3J1eKTpOJIMTHOTO OanaHca.

b. ITogaepxka onpener€éHHOr0 OCMOTUYECKOrO NABJICHHUS.

B. Coznanue 01aronpusiTHBIX YCIOBUM JIJIsl pACTBOPEHUS OEJIKOB KJIETOK KPOBH.

I'. YuacTue B MexaHH3Max BO30yIMMOCTH.

J1. Bnusinue Ha 0OMEeHHbIE MPOLIECCHI ITYTEM aKTHUBUPOBAHUS UM UHTMOMPOBaHUsI (DEPMEHTOB.
E. Munepanu3zanus KocTeil ckenera u 3y0oB.

3aoanue 4. Bo Bpemsi THPEOUJIIKTOMHUH XUPYPT HE 3aMETHIT PACIIONO0KEHHBIX B TOJIIE IITUTO-

BUJTHOM JKeJe3bl MapalIUTOBUIHEIX JKeNE3. Y 00IbHOTO Hauanuch cynoporu. [Touemy?

A. B pesynbTare majieHus COAEPKAHUS B KPOBU THPEOKAIBIIATOHMHA.
B. B pe3ynbrare CHUKEHUS COJICPIKAHUS B KPOBH MTAPATUPHHA.

B. Benencrsue camkenust copepkanus Ca*™ B miazme KpoBH.

I'. Benencreue ysenuuenust cogepxanus Ca™ B miazme KpoBu.

3aoanue 5. OTEK TOJIOBHOIO MO3ra — OIACHOE OCJIOKHEHHE TpaBM uepena. OH MOXKET TaKxke

Pa3BUTHCS MIPU HEMPABUIILHONW TaKTHKeE JIEYSHHUs KPOBONOTEpHU (M3-3a M30OBITKA BBEIEHHOU B Opra-
HU3M XUAKoCcTH). Hapyiienne pyHKIMM KaKuX KJIACCOB aKBAIIOPUHOB IPHU 3TOM OTMEYaeTcs?

A. AkBanopuroB AQ P1u AQ Pa.
b. AkBarnuieponopuHoOB.
B. AxBanopunos AQ Po.

OTBeThI K pelIeHN 10 3aJaHNI

Jlna camonposepku ucxoo0Hozo ypoeHs 3HAHUIL.

1—a) 300—400 mu; 6) 1200—1500 mur; B) 500—600 mu1.

2—B.3—mBmpaso. 4 — A, B.

Jlna camocmoamenvhou pabomut.

2—Na, K, Ca, Mg, P, Cl, S. 3— A, B, Jl. 4 — rennas umxenepus. 5— A, B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Onpenesnenue coaep:;KaHUsl HATPUSA B CbIBOPOTKE KPOBH (OTOMETPHYECKUM
METO/I0OM.

Ilpunyun memooa. MetTo OCHOBaH Ha TOM, YTO COZACPIKAIUICS B 00pa3Iie HaTpui ocaxa-
€TCsl ypaHWUJIAIleTaTOM MarHus. Y paHWI-aHUOHBI, OCTABIIUECS B PacTBOPE, CIIOCOOHBI 0OPa30BBI-
BaTh OKpPALICHHBIA KOMILIEKC C THOTIHKOIATOM. KOHIIeHTpaluss HaTpus MPsIMO MPOIOPLUOHANIbHA
Pa3HOCTH MEXIY XOJIOCTOMU (0€3 MPeUmUTAINH) U ONBITHON POoOaMHu.

Xo0 pabomut. bepyt 2 nenrpudyxusie npodbupku. B mepByro nmpobupky (ornbiTHAsS 1poda)
ormepuBatoT 1,0 ma pearenra 1 u 3atem no6asnsrot 0,02 M CBIBOPOTKH KpoBH. Bo BTOpyIO Tmpo-
Ooupky (ctangaptHas npobda) BHocsT 1,0 mut pearerta 1 + 0,02 M1 cranmapTHOTO pacTBOpa.

Heo0xoauMo cTporo cod/1101aTh NMoc/jae10BaTeIbHOCThL BHECEHHSI PeAKTHBOB B MPOOHP-
KM (CBIBOPOTKY A00aBJISIIOT K peareHry)!

3akpeiBatoT poOupku u 30 ¢ BCTPSAXHMBAIOT MX COAEpKUMoOe. Uepe3 5 MUH BHOBBH TaK ke
BCTPSIXMBAIOT U OCTaBISAOT mpoObl HAa 30 mMuH B TemHoTe. 3arem HeHTpudyrupyotr 10 muH
(1000 06/muH).

N3 xaxnoit nentpudyxnoit npobupku orouparor mo 0,02 Ma HaIOCaTO4YHON KHIKOCTH
B OOBbIUHBbIE MPOOUPKU U A00ABISIIOT B Kaxayro 1o 2,0 mi peareHta 2. OJHOBPEMEHHO T'OTOBST
xonoctyto mpoly (0,02 mu pearenta 1 + 2,0 mu pearenra 2). PeakiimoHHyI0 cMecCh TIATENIBHO Iie-
PEMEIIMBAIOT U MHKYOUPYIOT 5 MUH MPU KOMHATHOW Temmeparype. M3MepsroT ONTHYECKYIO TUIOT-
HOCTb BC€X MPOO MPOTUB BOJbI, UCIIONIB3Ys KIOBETH 5 MM ((PHOJIETOBBII CBETOPUIBTP, JUIMHA BOJI-
HbI 400 HM).

Pacuém: xonnentpanuo Na* (MMOJIb/IT) onpeaessior no Gopmysie:

- Evon—Eon C

on E Y E X CcT
X0 CT

1€ Exon, Eon U Ecr — onTHueckas IIoTHOCTh XOJIOCTOM, ONBITHON U CTaHIApTHOM MpoO, COOTBET-
cTBeHHO; Cer — KOHIEHTpalUs CTaHJapTHOro pactBopa (150 mmosns/).
Conepxanue Na* B CBIBOPOTKE KPOBH B HOPME cocTaBiseT 135—150 MMoJIb/1.

Pe3syabrar: Eon =
Exon. =
Ect=
Pacuer:
Con =

Knunuko-ouaznocmuueckoe 3nauenue. YMEHbIICHUE KOHIEHTPALUN HATPUS B CBIBOPOTKE
KPOBH OOYCIIOBJIMBAET KIIMHUUYECKUH CUMITOMOKOMILIEKC, XapaKTepU3YIOIIUIACS MOSIBIICHUEM ara-
TUHW, TIOTE€PEN amneruTa, TOIMIHOTOW, PBOTOM, HapylleHHEM pedieKkcoB, TaXUKapAueH, MmajeHueM
KPOBSIHOI'O JIaBJICHHUS, ICUX03aMH.

l'unepHaTpueMusi COmpoBOXKAAECTCA TAKEIBIM OOIIMM COCTOSSHUEM OOJBHBIX, MOBBIIIEHHEM
TEMIIEPATypbl TEJIA, TAXUKAPAUEH.

BriBoa:
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Padora 2. OnpenesieHue cogep:kaHusA KAaJIusl B CHIBOPOTKEe KPOBH TYPOUANMETPHYCCKUM
MeTO/0M.

Ilpunyun memooa. MetTox OCHOBaH Ha CIIOCOOHOCTH MOHOB Kalldsi 0OPa30BbIBATH CTA0MIIb-
HYIO CYCIEH3HUIO ¢ HOoHaMu TeTpadeHmndopara. MyTHOCTh CyCIIEH3UH MPOMOPLHUOHAIbHA KOHIICH-
TpaLUy HOHOB KaJIHsL.

Xo0 pabomwr. bepyr Tpu mpobupku. B mepByro mpoOupky (ombiTHas npo0a) HaIWBarOT
2,0 mu pearenta u no6asisitorT 0,04 MiI CBIBOPOTKM KpOBH, BO BTOPYHO IPOOMPKY (CTaHAapTHas
npo6a) BHOocAT 2,0 M pearenta + 0,04 M1 cTaHZApPTHOTO PacTBOpa, B TPETHIO MIPOOUPKY (X0mocTas
po6a) 100aBIAIOT TOIBKO peareHt (2,0 mi).

Heo0xoaquMo cTporo cod/ir0aaTh MocCJae10BaTeIbHOCTh BHECEHUS PEAKTHBOB B MPOOUp-
KH (CBIBOPOTKY /100aBJISIIOT K peareHry)!

[lepememuBaioT 1 UHKYOUPYIOT 2 MUH. BHOBb TIIATENbHO MEPEMEIIMBAIOT U UHKYOUPYIOT
TouHO 10 MHH npu KOMHAaTHOU Temnepatype. M3MepsIoT ONTHYECKYIO IOTHOCTh OMBITHON MPOOBI
(Eon) 1 ctangaptHoro pactBopa (Ecr) IpoTHB X0J0CTON MPOOBI, UCTIOIB3Ys KIOBETHI S MM (3KEITHIN
cBetopmibTp, AnuHa BosHbl 590 HM). [lepen hoTomeTpupoBanrem mpoObl HEOOXOAMMO B30OITATb.

Pacuém: xonuentpanuo K (MMois/in) onpenensior no Gopmyie:

Con = Cer X Eon / Ecr.

Conepxanue K™ B CBIBOPOTKE KPOBU B HOPME cocTaBiseT 3,4-5,6 MMoIIb/II.

Pe3syabrar: Eon =
Ect. =
Pacuer:
Con =

Knunuko-ouacnocmuueckoe 3na4ueHue. Y MEHbIICHUE KOHILICHTPAIMU Kallis B CHIBOPOTKE
KPOBH IPUBOIUT K TSKEIBIM HAPYIIEHUSAM — BIUIOTH 0 MOSIBJICHHUS BSJIBIX Mapajdyen. Y Xyaua-
HOTCA IICUXHUYCCKasI U YMCTBGHHaSI JCATEIIbHOCTD, yrHeTaeTca HepI/ICTaJ'[BTI/IKa KHUIIICYHHUKA, paSBI/I-
BAETCS METEOPU3M, PACLIUPSAIOTCS KEIYIAOK U MOYEBOU ITY3BIPb.

['unepkanueMusi COMpOBOKIAETCS OLIYIIEHUEM «IOJ3aHUA MYpalleK», UCUE3HOBECHUEM CY-
XOXKUJIBbHBIX pedexcoB, HapylleHueM GyHKIUU cepana. [lpu n1BykpaTHOM MPEBBIIEHUHN COEpKa-
HUS KaJIisl B KPOBU CEPJILI€ OCTAaHABIMBAETCS B (paze TUACTOJIBI.

BoiBoxa:

IHoanucek npenojaBares:
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3AHSATHE 31
KOJIVIOKBUYM 110 TEMAM «bBUOXUMHUA KPOBHN», «xbMOXUMMUSA IIUTAHUS»,
«BOJHO-MUHEPAJIbHBIII OBMEH»

B()l'[pOCI)I JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. 'emornoOun (CTpyKTYypa, MOJEKYJISIpHBIC (HOPMBI TeMOTIIOOMHA, MPOU3BOIHBIC TEMOTJIO-
OvHa, aHOMaJIbHbIC (POPMBI TEMOTJIOONHA).

2. MexaHu3Mbl TpaHCIOPTa KUCJIOPOJa M YIJIEKUCIIOTo ra3da KpoBbio. IlyTH UCIHOIb30BaHUS
KHUCJIOPO/Aa B KJeTKax. BUAbI U MPUYMHBI TUIIOKCHU. MeTabonndeckne mpoIecchl, COPOBOKIAAI0-
1Irecs peakusiMu AeKapOOKCUIMPOBAHHS BEILIECTB.

3. bydepnsie cuctembl KpoBH (KOMIIOHEHTBI, MEXaHU3M JecTBUsA, OydepHas EMKOCTb, com-
psoxenue). Jlakraranuaos, keroanuao3 (yCaoBHs U MEXaHU3MBbI Pa3BUTHA ).

4. ®epMeHTHI TIa3MbI KPOBHU: CEKPETOPHBIE, SKCKPETOPHBIE, MHAUKATOPHBIE (IPUMEpHI (hepMeH-
TOB, MECTO UX 00pa3oBanus). JuarnocTuyeckoe 3HaYeHNUE UHINKATOPHBIX (DEPMEHTOB I1JI1a3MbI KPOBU.

5. benku masmel kpoBu. OCHOBHBIE O€IKOBBIE (hpaKIuu: aabOyMuH, rI00yIUHBI, GpubpruHO-
red (comepxaHue, (QYHKIMH); albOyMUH-TJIOOYTHHOBBI KOA(QUIIMEHT U €ro JUarHOCTUYECKOe
3HaueHue. buojoruyeckast pojib U IMarHOCTUYECKOE 3HAYEHHE HEKOTOPBIX OENIKOB IIa3Mbl KPOBU
(ranTornoOuH, TpaHC(EpPPUH, LEPYIOIIa3MUH, O1-MHIMOUTOp npoTeas, C-peakTUBHBINA O€I0K, HH-
TepdepoHbl, KPHOTIOOYITHHEI).

6. Uro monumarot noj remocrazoM? IlpencraBienue o Mmexanu3zMax remocrasza. Tpu OCHOB-
HBIX CTPYKTYpHO-(DYHKIIMOHAJIBHBIX KOMIIOHEHTa remoctasa. [laTomormueckue coctosiHus, 00y-
CJIOBJICHHbBIE HApYIIEHHEM CUCTEMbI reMocTa3a?

7. OyHKIIMOHAIBHBIEC 3BEHbSI CHCTEMBI CBEPTHIBAHMUS KPOBU M UX OMOJIOTHYECKAst POIb.

8. MonekynsipHble MEXaHU3MbI COCYJIUCTO-TPOMOOIIUTAPHOTO TEMOCTAa3a.

9. CaeprbIBaromasi cuCTeMa KpoBH (KOMIIOHEHTBI M MX MPOUCXOXKICHHE). | eMoKoarymsus
(onpenenenue, (a3pl 00pa3oBaHUs KOATYIALMOHHOTO TpoMOa M MX NMPOJOIKUTENBHOCTh). BHYT-
PEHHUI ¥ BHEUTHUM MEXaHM3M T'eéMOKOaryjsiunu (CXeMbl), OOIIMe Tanbl U OTINYUSA. AKTHBAaTOPHI
¢dakTopa XaremaHa. Ponb TpoMOOLMTOB B reMokoaryiasiuu. PHU3HOIOIHYECKHe KOHIEHTpPALUH
¢ubpuHoreHa B kpoBu. Cxema npespauieHus: pudbpuHoreHa B GpubOpuH. MoseKyaspHble pa3inuyus
¢ubpuna S u |. duznonornyeckne KOHIEHTPALNUN KaJIblMsl B KPOBU U €r0 Y4acTHE B CBEPThIBAHUHU
kpoBH. Butamun K (xumuueckas npupoza, pasHOBUJIHOCTH, IPUPOAHBIE HCTOYHUKH, POJIb B TEMO-
Koarynsauu, Bukacos). Koarymorpamma (ompejaeneHue, KpaTkas XapaKTEepUCTHKA, MMOKa3aTelu:
BpeMsl CBEPTHIBAHUS KPOBU U KOHIEHTpausi GUOpUHOTEHA).

10. AnTtukoarynsHTHas cucrema. Knaccugukanus ecTecTBEHHBIX aHTHKoarynsHToB. Hanbo-
Jiee 3HaYMMbl€ €CTECTBEHHbIE aHTHKOATYJISTHThI, MEXaHU3M UX JelcTBUA. VIcKycCTBEHHbIE aHTHKOA-
T'YJISHTHI (MpuMepsl). MexanusM AeHCTBUS TUKyMapoJia U rernaprHa.

11. ®ubpuHoMUTHYECKas cUCTeMa, MeXaHu3Mbl puOpuHoau3a. [InazmMuHoBas cucrema (KOM-
IIOHEHTHI U UX NPOUCXOKICHUE, MEXAHU3M JIEHCTBUA).

12. Butamun B (tnamun), B2 (pubodnasun), maHTOTeHOBas KucinoTa, PP (HUKOTHHOBas KU-
ciota), Be (mupuaokcun), By (pomueBast kucnora), Biz (kobanamun), H (6uotun), C (ackopOuHo-
Bas KUCJIOTa). XUMUYECKas MPUpoJa BUTAMUHOB. 3HaTh KOPEPMEHTHbIE (JOPMBI U YyHacTHE B MeTa-
6onu3mMe, MPU3HAKKM TUIIOBUTAMHHO3a, CYTOYHYIO MOTPEOHOCTh M MUILEBbIE HCTOYHUKH. YMETh Ha-
pucoBath 0J10K-cxembl cTpoeHus: kKodpepmeHTHbIX popm Butamuna PP (HA/l u HAJI®) u Butamuna
B2 (PMH u ®A/l). AnTuBuTaMuHbl U UX Kiaccudukammsa. OneHka 00ecreYeHHOCTH OpraHu3Ma
BUTaMHHamMU. ButamuHomomoOHBIe BemiecTBa: OmoduraBoHOU bl (BUTaMHUH P), X0JMH, JIumoeBas
KHCJIO0Ta, TapaaMUHOOEH301Hast KUcnoTa, BUTaMuH U, KapHUTUH, HHO3UTOJ, TAHTaMOBast KUCIIOTA.
[IpencraBienue o CTpyKType, OMOIOTHYECKast poJib.

13. Tokodepon. Xumuueckas Ipupoaa, ydacTue B MeTaboIu3Me, MPU3HAKH TMIIOBUTAMUHO-
3a, CyTOYHas MOTPeOHOCTh, OCHOBHbIE UCTOYHUKHU BuTamuHa E.

14. Perunon. Xumuyeckasi puposia, ydacTue B MeTabOIM3Me, MPU3HAKU TUIIO- U THIIEPBH-
TaMUHO03a, CyTOYHas MOTPeOHOCTh, OCHOBHbIE NCTOUHUKH BUTaMUHA A.
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15. Buramun K. Xumuueckas npupona. buonornueckas pons. IIlpusHaku runoBUTaMHHO3a.
OcCHOBHBIE HICTOYHUKH M CYTOYHAs MOTPEOHOCTh. Brkacoyn. AHTHBUTAMUHEI.

16. Butamun D. Xumuueckas npupoja, HICTOYHUKH U cyTouHasi morpedHocTh. OOpa3oBaHue
aKTUBHOH (Qopmbl BuTamuHa D3 B opranusme. buonoruueckas ponb. [IposiBienus rumno- u rumnep-
BUTaMHUHO34.

17. DHeprozarpaTbl OpraHu3Ma B3pOCIOro YeJIOBEKa B COCTOSIHUU MOKOSI B HOPME U M3MEHe-
Hus ux npu naronoruu. Iyt ucnonszoBanus AT® B cocTtosHuu nokos. Bkian B 3HEpronpoayk-
LU0 OEJIKOB, XKHUPOB U YIIIEBOIOB.

18. Merabonuyeckue MpoLEecChl HCIOJIb30BAaHM YTIIECBOOB, KHPOB M OCIKOB B KAUECTBE HC-
TOYHHUKOB SHEPTruu (TJIMKOT€HOJIM3, JUXOTOMHYECKOE PACIISIUIEHHWE TIIIOKO3bl M MOCIeIyollee
okucnenue [1BK, moObunm3zamnms xupa u3 J1eno U -OKHCICHNUE )KUPHBIX KUCIIOT).

19. Metabonuueckre IpoLecchl ASTTOHUPOBAHUS YIIIEBOJOB U JHUIMHI0B MHUIIU, KETOTEeHE3.

20. IMumesas EHHOCTH YIJIEBOJIOB, JUIHUIOB U OenkoB. He3ameHUMBIE U YCIIOBHO He3ame-
HUMBIE (aKTOpPbI MUTaHUs. POJIb MUILIEBBIX BOJOKOH AJIs paOOThl MUIIEBAPUTEIBHOTIO TpaKkTa U 00-
MEHHBIX IIPOLIECCOB B OpraHU3MeE.

21. Kammopkop U Mapa3M — KIMHUYECKHE (OPMBI CUHAPOMA HEJOCTATOUHOCTH MUTAHUS.
XapakTepHbI€ YEPThI, CXO/ICTBO U MPUHIUIHAIBHBIE OTINYMSL.

22. Hopmsbl noTpebiaeHus BObI, MOCTYILUICHHE U BhIBeIeHUE BOIbl. CoJiepyKaHue U POIIb BOJIBI
B OpraHusMe.

23. Kanwnuii, dhochop. Hopmbl moTpediieHus, MUIEBbIE NCTOYHUKH, POJIb B METAa0OJIH3ME,
HapylieHus ooOMeHa. 'opMoHanbHast perynanus oOMeHa Kajuslus u pocdopa.

24. Hatpwuii, kanui, Xjop, Maraui, cepa. Hopmbl motpebiieHus, MuieBble HCTOYHUKHU, pac-
npeJe/icHde B OPraHu3Me M Polib 9THX MakpodieMeHToB B Metabomusme. Na'/K'-AT®daza. Hapy-
HIeHHs] 0OMEeHa, MyKOBHUCIIHI03.

25. buonorudeckast poib xene3a. [loTpeOHOCTs M HOPMEBI TOTpeOJICHUS Kee3a. Peyrunuza-
uus kenesa. OOMeH jkene3a B opraHu3Me (BcachIBaHHE, TPAHCHOPT MO KPOBU, BHYTPUKIIETOUHBIH
oOmen). JlenonnpoBanue xene3a. [IposBiaeHus: u30biTKa xene3a B opranuzme. JKenesonepuiutHeie
COCTOSIHUS U Kele30/1e(pUIIUTHbIE aHEMUU.

26. Ponp Menm, nuHKa, celleHa, Honma, (Gropa, Mapranna, kobaibra B MeTabOJIM3Me TKaHEH.
[TorpeGHOCTH U MUIEBbIE UCTOYHUKU. Hapyiienns oOMeHa.

27. MexaHuU3M JEWCTBUS TOPMOHOB, PETYJIHPYIOIUX BOJHO-MHUHEPAIBHBIA 0OMeH (Ba3o-
MPECCUHA, HATPUIYpETHUECKUX MENTH/I0B, albJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMa U €€ POJIb B PETYJISAIIMN BOJIHO-COJICBOIO0 OOMEHA.

Bonpocel 11 NOATOTOBKH K KOJUIOKBUYMY 1JId cTyaeHToB MOUY:

1. 'eMornoOuH (CTpyKTypa, MOJIEKYJIsIpHbIE (DOPMBI T€MOTJI00MHA, MPOU3BOJIHBIE [E€MOIJIO-
OuHa, aHOMaJIbHbIC (POPMBI FEMOTTIO0NHA).

2. MexaHu3MBl TPAaHCTIOPTa KUCIOPOAA M YIIIEKHCIOTO Ta3a KpoBbi0. [IyTH HCIIONB30BaHHS
KHUCJIOPOAA B KJeTKax. BUJIbI M MPUYMHBI TUITOKCHH.

3. bydepnbie cuctemMbl KpoBH (KOMITOHEHTBI, MEXaHHU3M JIeHCTBUs, OydepHas EMKOCTB, COT-
psoxenue). Jlakrarannnos, keroanuaos (yCaoBHsI U MEXaHU3MBI Pa3BUTHA).

4. ®epMeHTHI T1a3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHbIE, MHIUKATOPHBIE (ITpUMEpHI (hepMeH-
TOB, MECTO MX 00pa3zoBaHus). J[narnocTuyeckoe 3Ha4U€HUE UHAMKATOPHBIX (DEPMEHTOB I11a3Mbl KPOBH.

5. benku mia3mbl kpoBU. OCHOBHBIE O€TKOBBIE (QpaKIUU: adTbOyMUH, INI00YIHHbI, GUOPUHO-
reH (coaepxanue, (QyHKIMM); albOyMUH-TIOOYIMHOBBIA KOA(PHUIMEHT U €ro AMarHOCTHYECKOE
3HaueHue. buosjoruyeckasl pojib U IMarHOCTUYECKOE 3HAYEHHE HEKOTOPBIX OEJIKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHC(EppUH, LEPYIOIIa3MUH, O1-MHTHOUTOP npoTeas3, C-peakTUBHBINA O€OoK, HH-
TeppepOoHBI, KPUOTIOOYITHHBI).

6. I'emoctas. MexaHu3mbl remoctasa. Tpu OCHOBHBIX CTPYKTYPHO-(YHKIIMOHAJIBHBIX KOMIIO-
HeHTa remocrasa. [laronoruueckue cocTosiHus, 00yCIOBIEHHBIE HAPYILICHUEM CUCTEMBI T€MOCTa3a.

7. MonekynspHbIii MEXaHU3M IIEPBUYHOIO reMOCTa3a.
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8. CaeprbIBaromasi cucteMa KpoBU (KOMIIOHEHTBI M MX MPOUCXOKICHHE). | eMoKoarymsnus
(ompenenenne, $Ha3pl 00pa3oBaHUS KOATYISIIMOHHOTO TpoMOa M UX MPOJOJKHTEIBHOCT). BHYT-
PEHHUI ¥ BHEIIHWIA MEXaHU3M I'eMOKOATryJISIUU (CXeMBbI), 00IIre dTansl 1 oTin4dus. Poib Tpombo-
LUTOB B reMokoaryisiuuu. Guznonornueckue KoHIeHTpauu ¢udpuHoreHa B kpopu. Cxema mnpes-
pamienus ¢udbpuHOoreHa B GuOpuH. OU3NOTOTHISCKUE KOHIIEHTPAIIMU KAIBIUs B KPOBH U €0 y4a-
CTHE B CBepThIBaHUU KpoBH. Posb BuTamuna K B cBepThIBaHUU KPOBH.

9. AnrtukoarynsHTHas cucrema. Kiaccupukanus ecTeCTBEHHBIX aHTHKOAryisHToB. Hanbo-
Jiee 3HaYMMbI€ €CTECTBEHHbIC aHTHUKOATYJISIHTHI, MEXaHU3M UX JelcTBUA. VICKyCcCTBEHHBIE aHTHKOA-
TYJISHTHI (TIpuMepbl). MeXaHu3M IeHCTBUS JUKyMapoJsia ¥ renapuHa.

10. dubpuHosMTHUECKAs cUCTeMa, MeXaHU3Mbl puOpuHoIM3a. [masmMuHoBas cucrtema (Kom-
MMOHCHTHI M UX MPOUCXOXKICHHUE, MEXaHU3M JICHCTBUA).

11. Butamun Bi1 (tnamun), B2 (puboduiaBun), nantoreHoBas kuciora, PP (HukoTuHOBas Ku-
ciota), Be (mupunokcun), By (hommesas kucnora), Biz (kobanamun), H (6uotun), C (ackopOuHo-
Bas kuciota). Kopepmentueie GopMbl U ydacTue B MeTabosIM3Me, IpU3HAKU TMIIOBUTAMUHO3, CY-
TOYHAs MTOTPEOHOCTh M MHUIIEBBIC UCTOYHUKH. BIOK-CXeMBbI CTpOeHUST KOPEPMEHTHBIX (OpM BUTA-
muna PP (HAJl u HAJI®) u Butamuna B, (PMH u ®A[).

12. BuramuHonoio0HbIC BemiecTBa: OnodraBoHOUIbI (BUTAaMUH P), X0nuH, TunoeBast KHCIIO-
Ta, MapaaMUHOOEH30Has KUCIIOTa, BUTaMUH U, KapHUTHH, HHO3UTOJ, IAHraMoBas KHcloTa. buo-
JIOTHYECKas POIb.

13. Toxodepon. Xumudeckasi mpupoa, ydacTiue B METa0OIU3Me, MPU3HAKH TUITOBUTAMHUHO-
3a, CyTOYHasi HOTPEOHOCTh, OCHOBHBIC UICTOYHUKY BUTaMuHa E.

14. Perunon. Xumudeckas npupojia, ydyacTue B MeTaboin3Me, MpU3HAKU THIIO- U THUIIEPBU-
TaMHHO3a, CYTOYHasi IOTPEOHOCTh, OCHOBHBIE HICTOYHUKH BUTaMUHA A.

15. Buramun K. Xumnueckas npupona. buonornueckas ponb. [IpusHaku runoBUTaMUHO3A.
OcCHOBHBIE HICTOYHUKH M CYTOUYHAs MOTPEOHOCTh. BrKacoyi. AHTUBUTAMUHBI.

16. Buramun D. Xumuueckas npupojaa, MICTOYHUKU U CyTouHas nmoTpeOHocTh. OOpa3zoBaHue
aKTUBHOHM (Gopmbl BuTamuHa D3 B opranusme. buosiornueckas ponb. [IposiBiIeHHS THUTIO- U THTIEP-
BUTaMHUHO3a.

17. Tlytu ucnonwszoBanusi AT® B cocTosiHUM TOKOs. Bkiam B 3HEprompoaykiuioo OenIKoB,
KHUPOB U YTIIEBOOB.

18. Merabonuyeckue MpoIecChl HCIOIBE30BAaHMS YTIIEBOOB, KHPOB M OEIKOB B KAYECTBE HC-
TOYHHUKOB DHEPruH (TIMKOTEHONN3, a3pOOHOE OKHUCIIEHHE TIIOKO3bI, MOOMIH3AIUS KUPA U3 JIEHO
U -OKHCIEHHUE KUPHBIX KUCIIOT).

19. Metabonuueckre IpoIecchl ACTOHUPOBAHUS YIIIEBOOB U JHUIHIOB MHIIN, KETOTEeHE3.

20. IMumesasi EHHOCTH YIJIEBOAOB, JUMHUIOB M OenkoB. HezameHnMble (akTOpBI MHTAHUSL.
Ponpb numieBsIx BOIOKOH.

21. Kpammopkop ¥ Mapa3M — KIMHUYECKUE POPMBI CHHAPOMA HEOCTATOYHOCTH ITUTAHUSI.
XapakTepHbIe YepThl, CXOJICTBO ¥ MPUHIUITHATBHBIC OTIUYHSL.

22. Hopwmbl moTpebieH s BOABI, MOCTYIUICHUE U BhIBEZCHNE BOIbI. ColepyKaHue M POITb BOJIBI
B OpraHu3Me.

23. Kanpumii, pocdop. Hopmbl moTpediaeHns, MUIIEBbIE UCTOYHUKH, POJIb B METa0OJHM3ME,
HapyueHust ooMeHa. ['opMoHanbHast peryssius ooMeHa kanbius 1 hocdopa.

24. Harpwmii, kanmuii, XJop, MarHui, cepa. Hopmbl moTpeOieHus, MUIIeBble HCTOYHUKH, pac-
npe/ieJieHre B OpraHu3Me U POJIb ITUX MAaKpOIJIEMEHTOB B MeTaboIHM3Me.

25. Buonorudeckast poib xenesa. [TorpedHOCTE. OOMEH Kene3a B opraHu3Me (BcachbIBaHUE,
TPAHCIOPT MO KPOBH, BHYTPUKIIETOUHBIH 00MeH). JlemoHupoBanue xenes3a. [IposBienust n30bITKa
JKelle3a B OpraHu3Me.

26. Ponp Menm, nmuHKa, ceneHa, Wona, gropa, Maprania, kobanbra B MeTaboIu3Me TKaHEH.
[ToTrpeOHOCTE M TUTIEBBIE HCTOYHUKH. Hapyienus oOMeHa.

27. MexaHW3M JCWCTBUSI TOPMOHOB, PETYJIHPYIOIUX BOJHO-MHUHEPAIBHBIA 0OMeH (Ba3o-
MpPEeCCUHA, HATPUHYPETHUECKHUX TIENTHIOB, alTbJOCTEPOHA).

28. PeHVH-aHTHOTEH3WHOBAS CUCTEMA U €€ POJIb B PETYIISAIIMN BOJHO-COJICBOTO OOMEHA.
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BUOXUMMUA MOUYHN

3AHSATHE 32
BUOXUMMUA MOYU. OTPEAEJIEHUE ®U3NOJOI'MYECKUX
N IMATOJIOI'MYECKUX KOMIIOHEHTOB MOYH

AKTYaJIbHOCTb Te€Mbl. AHAIN3 MOYH — 00s3aTeIbHasl COCTABIIAIONIAs IJIaHa 00CiIeI0BaHM
06onpHOrO. Ha OCHOBaHMM aHaIM3a MOYHU JUArHOCTUPYIOT 3a00JEBaHUS TIOYEK — KaK COOCTBEHHO
MMOYEYHYIO MMaTOJIOTHIO, TaK U MOPAKEHUE IMOYEK U MOYCBBIBOAAIINX MTyTSH TIPH 3200JIEBaHUIX JIPY-
rux opraHoB. Kpome Toro, Ha OCHOBaHHMH aHajIM3a MOYM MOXKHO 3aMOA03PUTHh WM MOATBEPAUTH
Hajgu4ue 3a00J€BaHUN TIEYCHHU, CEPJCYHOM MBIIIIIBI, TODKETYJOUYHOMN JKeNe3bl, JHAarHOCTUPOBATh
pa3IMYHbBIC BUIBI KEITYXH, MPOBECTH AUPPEPESHIIMATHHYIO THArHOCTUKY CaXapHOTO U HEecaxapHo-
ro auabera, ONpeeIUTh TUIl HEKOTOPBIX TOPMOHATIBLHBIX HAPYIICHUHN U T. 1.

Leab 3aHATHA: HAYYUTHCA MPUMEHSTH 3HAHUS O (PU3UOJIOTHYECKUX U MATOJIOTHYECKUX KOM-
MMOHEHTaX MOYHM JIJIsi PEIICHHUS BOIPOCOB JHATHOCTHKH, MPOPHUIAKTUKH M ITPOTHO3a 3a00JIEBaHUM,
CBSI3aHHBIX C IIOYCYHOM M BHEIOYCYHOM ITaTOJIOTHCH.

TpeGoBanus K HCXOHOMY YPOBHIO 3HAHUIA. J[JI1 MOJIHOTO YCBOCHHSI TEMBI HEOOXOIUMO
MOBTOPUTD 3.

" HOPMANbHOU PU3UOIO2UU YEOBEKA.

— MeXaHU3M 00pa30BaHUS MOYH ITOYKAMH,

" 2UCMOJIO2UM.

— cTpoeHue HepoHa.

3ATAHUS 11 CAMOITPOBEPKH UCXO/JTHOT'O YPOBHS 3HAHUI

3aoanue 1. Ilog neiicTBUEM IHIPOCTATUYECKOTO JIABICHUS KPOBb (PUIBTPYETCS yepe3 Moiy-
MIPOHUIIAEMYI0O MEMOpaHy M MomajaeTr B mpocTpaHcTBo Kancynsl LlymnsHckoro—boymena — ato
nepBu4Has Mouda. KakoB ee kauecTBEHHBIN cocTaB?

A. Conepxxut popMeHHBIE JIEMEHTHI KPOBH.

b. Ananoruyna coctaBy KpoBH, HO HE CO/IEPIKUT OENKOB U (JOPMEHHBIX 3JIEMEHTOB.

B. AnanoruuHa coctaBy KpoBH M COAEPKHUT O€lKM ¢ MoJeKynsipHoi maccoil 1o 70 k/la, HO
OTCYTCTBYIOT ()OPMEHHBIE HIIEMEHTBHI.

I'. CocraB nepBUYHONM MOYM OTIMYAETCSA OT COCTAaBa IJIa3Mbl KPOBU MO BCEM KOMIIOHEHTAM.

3aoanue 2. Kananen HepoHa COCTOUT U3 3-X OT/ENOB: MPOKCUMAIILHOTO KaHalbIla, METIH
['ensie u nuctanpbHOTO KaHablla. B KaHambIlax mepBUYHAs MoYa TojBepraercs: peadbcopomuu. [la-
palNIENbHO OCYIIECTBISIETCS M CEKPElMs OMpeleleHHBbIX BemecTB. Kakoe KOIM4YecTBO TUIFOKO3bI
peabcopOupyercs B MPOKCUMAILHOM KaHAIbIIE 3/J0POBOI TTOYKH?

A. 100 % mipy HOPMOTJIMKEMHUHU.

b. 50 % npu HOpMOTTIUKEMUU.

B. 100 % nipu cozepkaHuM IIIOKO3bI B KpOBH > 10 MMOJIB/II.

3aoanue 3. B nucranbHOM KaHanbllie HepoHa HapsALy C MpoIleccaMu, CBSI3aHHBIMU C pa3Be-
JICHHEM U KOHIICHTPUPOBAHUEM MOYHM, OCYILECTBIIAIOTCS PeaOCOpPOLMOHHBIE U CEKPETOPHBIE MPO-

LHECChI, TJIaBHAA 3aaada KOTOPBIX — COXPaHUTHh KHCIOTHO-IICIOYHOEC COCTOAHHUE OpraHu3smMa
H, B 4aCTHOCTH, TIOCTOAHCTBO pH KpOBH. Kaxkue noHsl CCKPECTUPYIOTCHA KaHaJIBLIaMI/I?

A. K. I'. NH4".

b. Na™. . Cl.

B. H*. E. HPO3.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxaeHust:

1. HopmanbHble noka3aTenu o0bemMa MOYH, €€ MIIOTHOCTH, 1IBETa, IPO3pauHOCTH. PaKTophl,
00yCIIOBIMBAIOIINE U3MEHEHUS ITOKA3aTelNsl KUCIIOTHOCTH MOYH.

2. Heopranuueckue cOCTaBHbBIE YaCTH MOYH.

3. Opranuyeckue COCTaBHbIC YACTH MOYM B HOpME: MOYEBHHA, MOYEBasi KUCJIOTA, KPEaTUHUH,
aMUHOKHCIIOTHI, 0€3a30TUCThIE OpraHNYeCKHe KOMIIOHEHTHI MOYHM, TOPMOHBI M KX METAOOJIUTHI.

4. JInarHOCTMYECKOE 3HAUYECHHUE ONPEACTICHUS B MOYE aMHHOKHCIIOT, KOTOPBIMH OOraThl crie-
UATU3UPOBAaHHBIE OCJIKU: TUIPOKCUIIPOJINHA (B KOJUIareHe), 3-MeTHITHCTUIMHA (B aKTHHE U MUO-
3une). Onpenenenne METadOIUTOB aMUHOKUCIIOT JJISl TUArHOCTUKU (DEHMIIKETOHYPUH (HapyLIeHHe
oOMeHa (eHUaTaHNHA), ATKANTOHYPUHU (HapylieHne oOMeHa THPO3HMHA), TUIIEPIPOIUHYpUHU (Ha-
pYIICHHE OKUCIICHUS TPOJIUHA), IUTPYIUIMHYPUH (HapyIIeHHEe CHHTE3a MOYEBHHEI).

5. JlnarHoctuyeckoe 3Ha4€HUE ONpeAeNICHUS MaTOJIOrMUYeCKUX COCTaBHBIX YacTel MOYH:

a) MPOTEMHYpHs TMOYEeYHAasi U BHENoYeuHasi; (PepMEHTHI, OnpeaessieMble B MOY€ C IUAarHOCTH-
YeCKOH IIeNbIo;

0) TIFOKO3ypHs IIPH CaXapHOM JTMadeTe W MOoYedHas TITFOKO3YPHS;

B) TeMaTypus IOYEYHAast U BHETIOUYE€YHAas!, TEMOTJIOOMHYPHS;

I') KETOHYpHS TIPH TOJIOJJAaHUH, TUA0eTe, alli103aX HHOTO POHCXOKICHUS;

1) ’KeITYHbIEe MUTMEHTBI, ONpeesieMble ¢ 1eNblo TuddepeHInanTbHON JMATHOCTUKH KENTYX,
nopUPUHBL.

JIMTEPATYPA JUIA ITIOATOTOBKH

OcHnosnas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : Burom, Musck : Acap, 2008. C. 599-606.
2. Buonocuuecxas xumus / A. J1. Taranosuu [u ap.]. Musck : Beim. mik.., 2013. C. 541-543.

Hononnumensnasn
1. Yupxun, A. A. JlnarHoctudeckuii crpaBodHuk TtepameBta / A. A. Yumpkun, A. H. Okopokos,

W. U. T'onuapuk. Munck : benapycs, 1993. C. 369-390.
2. Kamvuunurxos, B. C. CpaBOYHHK 10 KIMHHKO-OMOXHMHYECKON T1ab0OpaTopHOi auarHoCTHKe /

B. C. KambimaukoB. Munck : benapycs, 2000. C. 171-208, 275-347, 358-428.

3ATAHUS 1JIsI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. UtoObl 3amono3puTh y OOIBHOTO caxapHblil auaber, oOpaTuTe BHUMaHHE Ha
o0beM BBIIETIIEMON MOYU M ee yAenbHbl Bec. [Ipu nuadere, HECMOTPST HA OOJBIIYIO CYTOYHYIO
HKCKPELMI0O MOYM, €€ YJENIbHBIA BeC OCTaeTcs BBICOKUM. [ yTOUHEHHs AMarHo3a HeoOXOoIuMO
OTIPENIENIUTh COJICP’KaHME TIOKO3bI B MOYE M CPABHUTH TH JAHHBIE C PE3YJIbTaTaMH OIIPEIEICHUS
YPOBHS TTTUKEMHH.

1.1. IlogOepute nmapy CUMOTOMOB, XapaKTEpHBIX i quadera:

1. Cyrounslii quypes 6 . A. D moun = 1,02.
2. Cytounslii iuypes 2 1. b. D moun = 1,012.
3. Cyrounblii quypes 1 1. B. D mouu = 1,05.
4. Cyrounslii muypes 20 . I'. D mouu = 1,5.
1.2. IlogGepute napy CUMIITOMOB, XapaKTE€PHBIX JJIs Tuabdera:
1. I'nroko3ypus — Her. A. I'nmukemus 5,5 MMOJIB/II.
2. I'moxo3ypust — 1 %. b. 'muxemus 15,0 mmons/m.
3. I'moko3ypust — cneabl. B. I'mukemus 8,0 MMOJIB/1.

3aoanue 2. JIns nuddepeHnnanbHON AMarHOCTUKHY PA3IMYHOTO POAA JKEITYX M3y4yaroT 1[BET
MOYM U ONpPENENSIIOT B HEH Haluyue >KeMYHbIX NUrMeHToB.BcrmomuwuTte, kakum o0Opa3om ocy-
LIECTBIIIETCS PACIaj] JKETYHBIX IUITMEHTOB, COJEP)KAHME KAaKMX COECJUHEHWH YBEIMYMBAETCSA B
KpOBH
U Moue, KakKuM 00pa3oM U3MeHseTcs IBeT cryna. CienyeT MOMHUTh, YTO Yepe3 NOYSUHbIH (UIIBTP
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CIOCOOCH MPOHUKAThH CBSA3aHHBIN OMIMPYOHH (B OTJIMYKME OT cBOOOIHOrO OMIMpYyOHHA, HE CIOCO0-
HOTO TIPEOJI0JIEBATh TOYCUHBIN «(QUITBTP», MOJICKYJIA TUTITIOKYPOHHIa OMIUpYOrHA MaJta).
2.1. [TonGepute mapamMeTpsl aHATN3a MOYH, XapAKTEPHBIE I MEXaHUIECKOH KENTYXU:

1. Moua «1iBeTa rmuBay. A. bunupyOuH.

2. Moua COJIOMEHHO-KEeNTasl. b. YpoOuuH.

3. Moua KkpacHOro mgBeTa. B. CrepkoOunuHoreH.
4. CBeTtJio-KenTas Moya. I'. Ypoxpom.

3aoanue 3. JluarHocTrka MaHKpeaTuTa BO MHOTOM OCHOBBIBAETCS HA OIpPE/eICHUH aKTUBHO-
ctu pepmeHTOB MOuM. BeromHuTE, Kakue (epMEHTHI, CIIOCOOHBIE MEPEUTH B MOYY, CEKPETHPYET
MOJKENyA04Has kee3a. Ha3zoBute gepMeHT, aKTUBHOCTb KOTOPOTO 00S3aTENbHO OMpeesisieTcs
B MOY€ IIPH MTaHKPeaTuTe:

A. Docdopunasa. I'. Ilenicun.

b. Amuiasa. J. Caxapa3a.

B. JlakTatnernaporenasa.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omsemamul.

ITPOBEPHTE CBOU 3HAHUS (CAMOKOHTPOJIb YCBOEHUSI TEMBI)

3aoanue 1. B KNMHUKY TOCTYIHII OOJBHOMN C kKaJo0aMu Ha OOMIIBHOE U 9aCTOC MOYCHCITYC-
KaHHe, KKy, KOTOpbIE ero 0eCroKoAT naxe Houblo. CyTouHOe KolndecTBO Mouu = 10 11 ¢ HU3KOM
OTHOCUTEIBHOM TUIOTHOCTHI0. KakoB mpeanonokuTenbHbIi AMarnos?

A. CaxapHblii 1ua0er. I'. bonesur Agancona.

b. Hecaxapnsiii qua0er. . Mukcenema.

B. bone3ns Unenko—Kymmnra.

3adanue 2. Y GONBHOTO OCTPHIM IIIOMEPYIOHE(DPUTOM CyTOUHOE KOJIMUecTBO Mo4H = 500 ML
Kaxk Ha3bIiBaeTcst 3TOT cuMITOM?

A. Anypus. I'. Huxkrypus.
b. ITomnypus. . U3ocTenypus.
B. Onurypus.

3aoanue 3. Y GONBHOTO OCTPBIM TIOMEpPYIOHEQPUTOM BbIsIBIEHa MakporemaTypus. Kakoii
[IBET MOYH y JAHHOTO OOJHHOTO?

A. KpacHbril. I'. Po3oBbIi.
b. KoprnuHesslit. /1. LIBeTa MSCHBIX IOMOEB.
B. YepHslii.

3aoanue 4. Y OOILHOTO B pe3yJIbTaTe OTPABJIEHUS COJSIMUA CBHHIIA B MOYE TOSIBUIIOCH MHOTO
nporonophupunoB. Kakoii 11BeT Mo4H y 1aHHOTO O0JIBHOTO?

A. 3enensri. I'. Po30oBbrIii.
b. TemHO-KpacHBIN. J. IIBeTa MACHBIX TTOMOEB.
B. YepHsrii.

3aoanue 5. Y 60onpHOTO MH(EKITMOHHBIM T€TIATUTOM C KEITYXOH B MOYE BBISIBICHO BBICOKOE
conepxkaHue ommpyouna. Kakoi 1iser Mo4n y JaHHOTO O0JIHHOTO?

A. ConoMEHHO-KENTHIN. I'. Po30BBbIN.
b. Kopuunesbiid. J1. llBeTa MsICHBIX ITOMOEB.
B. YepHsiii.

3aoanue 6. Y 601bHOTO XpPOHUYECKUM HE(PHUTOM BBISIBJICHO HapyIIEHHE KOHIIEHTPAIL[MOHHOM
¢bynkunu novyek. Kak Ha3zpIBaeTcst 3T0 cocTosiHUE?

A. Hukrtypus. I'. Anypus.
b. U3ocTenypusi. . Honuypust.
B. Onurypus.
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3aoanue 7. Y GONBHOTO B MOYE COJIEPKaHHWE MOYEBOUW KHCIOTHI COCTaBWIO 9,5 MMOIb/24 4.
Kakyro naTonoruio Mox’HO 3aM0103pHUTh?

A. Kaxekcusi. I'. IleyeHo4Hast HETOCTATOYHOCTb.

b. Oporaramuaypus. J. Tlonarpa.

B. IloueuHnass HEJOCTATOYHOCT.

3aoanue 8. bonpHOMY, CTpajarolIeMy XpOHHMUYECKUM IenaTuToM, OblUla MPOBEJEHA Harpyska
6enzoarom HaTpus. [Ipu 3ToM 00 0Oe3BpekuBaromield (pyHKIMH eUYeHH CyAUIN Ha OCHOBAaHUU 00-
Hapy’>KeHHsI B MOYe:

A. beH301HOU KUCIIOTHI. I'. I'unmypoBo¥ KMCIIOTHI.

b. JIuMoHHOM KHCIIOTHI. J. Il]aBeneBoO# KMCIOTHI.

B. BasiepnaHOBO! KHUCIIOTBI.

3aoanue 9. ConepxaHue Kakoro M3 MPOIAYKTOB OETKOBOro OOMEHa MOBBICHIIOCH B MOYE
y CHOPTCMEHA € Pa3BUTOM MYCKYIaTypOul Mocie CHIOPTUBHBIX COPEBHOBAHMI?

A. MoueBoi KHUCIIOTEI. I'. MoueBUHEIL.

b. Kpearuna. . AMMuaka.

B. Kpearununa.

3aoanue 10. ]1ns yrouHeHUs AMAarHo3a «IIporpeccUpyolas MblIeuHas IucTpodus» y 00i1b-
HOro ObUI caenaH aHanu3 Moul. Kakoe coennHeHue npu 3Tom Oyaer oOHapyKUBaThCs B Moue?

A. TlopdupuHsl. I'. MuornoGuH.

b. Kpearun. . KanemonynuH.

B. Kpearnnus.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HAHUUL .
1—B.2—A.3—A,B,T.

Jlna camocmoamenvhou pabomot.
11.1-I;1.2.2-b. 21.1-A.3—Bb.

JIABOPATOPHASI PABOTA (120 MuH)

Padora 1. Onpenesienne yaeabHOro seca (INIOTHOCTH) MOYH.

[TockonbKy OTIENbHBIE MOPIUKY MOYH OTJINYAIOTCS M0 YAEIbHOMY BECY U XMMHYECKOMY CO-
CTaBY, yJEJbHBIM BEC ONpeNeNsoT B Moue, COOpaHHOM 3a cyTkH. B HOpMe ynenbHbI Bec MOUM
KOPpEIUPYET C KOJIUYECTBOM «CYTOUHON» Mouu u coctasisger 1,010—1,025. IIpu pa3nuuHbix co-
CTOSTHHSIX OH MOKeT konebarscs ot 1,000 mo 1,060.

X00 pabompl. B 1uunuHAp HAIMBAIOT MOYY U OCTOPOXKHO MOTPY’KatoT B Hee ypomeTp. OTcuer
BEJIETCSI 110 AEJICHUIO IIKaJIbl YPOMETPA, COOTBETCTBYIOIEMY HJKHEMY MEHHUCKY KHJIKOCTH.

Pesyabrar:

Pabora 2. OnpenesneHue KUCJIOTHOCTH MOYH.

B HOpMe peakiyst Moun crabokuciasi.

X00 pavomsr. Ha nakmycoByto OyMa)kKKy HaHOCSIT KarlJlto MOYH U OTIPEAEIISIOT €€ PEeaKInio:
1) cunss nakmMycoBas Oymara KpacHeeT, KpacHasi He U3MEHSET 11IBeTa — KHUCIasi peaKiiys;
2) KkpacHasi Oymara CUHEET, CUHSA HEe U3MEHSET [IBeTa — LIEJIOYHAs PeaKius;

3) ob6e Oymaru He U3MEHSIOT CBOETO IIBeTa — HEUTpabHast peaKiusl.

MOo’KHO HCTIONB30BaTh U APYTrUe UHAUKATOPHbIE OyMaru.

Pesyabrar:
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Padora 3. KauecTBeHHOe omnpe/ie/ieHe HEOPraHUYECKUX COCTABHBIX YacTell MOYH.

W3 MuHepasibHBIX coJiell 60sIee BCEro ¢ MOUYOM BBIIEISAETCS XJIOPUCTOrO HaTpusi — 8—15 r/cyT.

3.1. Onpeodenenue xnopudos. VIousl xiaopa pearupyroT ¢ a30THOKHUCIIBIM cepedpoM ¢ 00pazo-
BaHHEM OCaJIKa XJIOPUCTOro cepedpa, He pacTBOPSIIOUIETOCs B a30THOM KUCIIOTE.

Xo00 paoomur. K 1 mn moun (20 xamens) mobasisror 3—5 kamenb 1 % pactBopa AgNOs
u 2 xarmn 10 % pactBopa a30THO# KUCIOTHL. Beimamaer 6enbiii ocagok AQCI, remueromuii Ha cBe-
Ty, HEPaCTBOPUMBII B @30THOM KUCIIOTE.

3.2. Onpedenenue cynvgpamos. B xucioii cpene cynbharbl ¢ XJIOPUCTHIM OapueM o0pa3yroT
6enblit ocanok BaSOs.

Xo00 pabomer. K 20 xarmsim Moun npwinBaioT 5 kamenb 10 % pactBopa HCl u no kamsim,
MeIIeHHO, 1o0aBistoT pactBop BaClz no oOpa3oBanus ocajka.

3.3. Onpeoenenue ghocghamos. docharbl MOUM TIPU PEAKIIMH C MOJIHOIEHOBBIM PEAKTUBOM
00pa3yroT KENTHIH KPUCTATUIMYECKUH 0ca oK PocHOpHOMOINOACHOBOKHCIOTO aMMOHHS.

Xo0 pabomwt. B npodupky HanmmBaroT 20—30 kanenb MOIHOIEHOBOTO peaKTHBA U HAIPEBAIOT
pacTBOP /10 3aKUIaHusl (HE KUISATUTB). 3aTeM J00aBISIOT HECKOIBKO Karelib MO4Yd. Beimagaer sxen-
ThIH 0caok pochopHOMOINOIEHOBOKICIOTO AMMOHHUSI.

3.4. Onpeodenenue kanvyus. Kanpuuii MOYH BBINIAIAET B OCAI0K NIPU J00ABICHUH IIABEIICBO-
KHCIIOTO aMMOHHUSI.

X00 padomui. K 20 kannsm Moun npuiuBatoT 1-2 kanmu 10 % pacTtBopa yKCyCHOW KUCIIOTBI
u 2-3 xarm 5% pacTBOpa I1aBEIECBOKUCIONO aMMOHHUSA. BhIMagaeT KpUCTaTHYeCKHil 0caloK Ia-
BEJIEBOKHCIIOTO KaJIbIIHSI.

Pesyabrarsl:

PaGora 4. KauecTBeHHOe Onpe/iesieHHe OPraHUYeCKUX COCTABHBIX YacTel MoOYH.

4.1. Onpeodenenue 6enka. B HopMe B MOU€E OMPECIAIOTCS cleabl OemKa.

4.1.1. Tlpo6a I'ennepa. Ilox nelicTBueM a30THON KUCIOTHI O€JIOK 00pa3yeT HepacTBOPUMBII
0CaJIOK.

X00 pabomwi. B ipoOUPKY OCTOPOKHO HAIMBAOT Ookojio 1 mi koHieHTpupoBanHoi HNO3
U cBepxy HacnauBaroT 1 mu moun. [Ipu Hanmuuuy B Moue O6enka Ha TpaHuUlle KUIKOCTEH MOSBISETCS
MyTHOE 0€eJ0BaToe KOJIbLIO.

4.1.2. OcaxaeHue Oenka cyab(OCaTUIMIOBON KHUCIOTOH. DTa mpoba sBiseTcs camMoil yyB-
CTBUTEJILHOH peakuyell Ha OeNoK.

X00 pavomun. K 20 xannmsim Moun 100aBistoT 5 kanenb 20 % pacTtBopa cynb(hocaauiniIoBOMl
KHUCJIOTHI. Brimanaer ocasok Genka (MIOMyTHEHHE pacTBOpa).

4.2. Onpeodenenue 2n10Kk03sl. B HOpME TIIIOKO3a B MOYe HE ompexaensiercs. i kauecTBeHHO-
T'O ONpPEAENIEHNUS TIIIOKO3bl B MOYE MOJIb3YHOTCS CIEAYIOIUMHI PEAKIUAMMU:

4.2.1. Peakuuss Tpommepa. B mieno4Hoil cpene B MPUCYTCTBHU TIFOKO3BI MPH A00ABICHUH
CuSO4 o0Opazyercs xKenThlit 0caloK TUApaTa 3aKHCH MEJI HJIM KPACHBIA 0Ca/I0K 3aKUCH MEJIH.

X00 pabomer. K 5 xarism uccieqyeMoit Moun npuoaBisroT S5 kanenb 10 % pacrBopa NaOH
u 5 kanens 1 % pacrBopa cepHokuciioit menu. Harpesarot.

4.2.2. Peaxnus ®enunra. [Ipoda ocHOBaHaA Ha TOM K€ MPUHITUIIE, YTO U peakius Tpommepa.
[IpenmyIiecTBO 3TOW peaklUu 3aKJIIOYaeTcsi B TOM, YTO CErHETOBA COJb B COCTAaBE pEaKTHBA
@enuHra cBs3bIBa€T M30BITOK T'MIpaTa OKHUCH MEIH, U3 KOTOPOTo NpH HarpeBaHuu obOpasyercs
OKHUCh MEJIM YEPHOTO 1IBETa, MEIIAOIasi PEAKIIHH.

Xo00 pabomur. K 20 xamnsMm HcciaelyeMol MOYM NPUIMBAIOT PaBHBI 0OBEM >KHUIKOCTH
@denuHra ¥ HarpeBaroT JJO KUIEHHUS.

4.2.3. Peaxuus Hunannepa. B peaktuB Humannmepa BXOAMT a30THOKHCIBIA BHCMYT. B mie-
JIOYHOW cpeje 00pa3yeTcsl THApaT OKHCH BHUCMYTa, KOTOPBIM, BOCCTAHABIMBASCh B MPUCYTCTBUU
[JIFOKO3bI 1O METAJUIMYECKOT0 BUCMYTa, OKPAILIMBAET KUJKOCTh B YEPHBIN L[BET.
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X00 padomui. K 20 xannsam uccienyemoit Mmoun npuwinbaroT 10—20 xanens peaktuBa Hunan-
nepa u kunAtat 1-2 muH. XKugkocts Oypeet, 3areM 00pa3yeTcss YepHBIM 0Ca0K METANIMYECKOTO
BHUCMYTA.

4.3. Onpeodenenue Kposanvlx nuzmenmos. B HopMe B MOUYE€ KPOBSIHBIX ITATMEHTOB HET.

X00 padbomui. [ 'sasikosas npoda. I'BasikoBasi cMoJia B IPUCYTCTBUU IIEPOKCH]IA BOAOPOJA IO
BIIMSTHHEM TTEPOKCHIa3bl KPOBH BOCCTAHABIMBACTCS B @30HU]] TBAIKOBOW CMOJIBI, UMCIOIITUI CUHHMA
LIBCT.

B npoGupky HanuBaroT 20 Kameiabr MOYH, 5 Karelb rBasskOBOH CMOJIBI M HECKOJIBKO Karelb
H202. B npucytcTBiM KpOBU MOSIBISETCS CHHEE OKpalllBaHUE.

4.4. Onpeoenenue kemonoewvix men. KeToHOBbIE Tesia 0OHAPYKMBAKOTCSI B MOUYE NpU Jrade-
T€, TOJIOJJTAHUH U APYTUX Al[UJIOTHYECKUX COCTOSHUAX. MEeTOo/] OCHOBAaH Ha IIBETHOM peaKIMU, KOTO-
PYIO TaIOT KETOHOBBIE TeJla C HUTPOIIPYCCHUIOM HATPHSL.

Xo00 pabomur. K 2 xarsim moun go6asisitot 2 karmu 10 % NaOH u 2 kamm HuTponpyccuaa
Hatpus. [losBisieTcs: opankeBo-KpacHoe oKkpamuBaHue. J{00aBisoT 6 Kareinb KOHIEHTPUPOBAHHOM
YKCYCHOW KHCJIOTBI — TOSIBJISIETCS] BUIITHEBOE OKPAIIUBAHHE.

Pe3yabrarsl:

Pabora 5. KosiuuecTBeHHOE onpe/iesieHne OPraHuvdecKuX COCTABHBIX YacTeil MOYM.

5.1. Onpeodenenue cooeprycanusn 2n0Ko3vl 6 moyue hepmeHmamusHsbIM (2110KO300KCUOA3-
HbIM) Memodom. B HOpMeE IIII0KO3a B MOYE MPUCYTCTBYET B CIICJOBBIX KOJHUYECTBAX U OOBIYHBIMU
METOAAMU HE OTPEICISICTCS.

Ilpunyun memooa. MeTo OCHOBAH Ha CIICAYIONIMX (EPMEHTATUBHBIX PEAKIIHIX:

I'moko3a + HoO + Oy —— &  T'mrokoHoakToH + HoO2
I'nroxo3zookcuoasa

H202 + 4-amunoantunupud + genon ~ ————— >  XunonumuH + 4H20
Ilepokcuoaza

OO6pasyronuiics MpoayKT MMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpacKd MHpsSMO Ipo-
MOPLHOHANIbHA KOHIIEHTPAIMH TIIOKO3bI U U3MepsieTcs] POTOMETPUUYECKHU.
Cxema nocmano6ku onvima:

OneITHas npoda, CranpaptHas npo0a,
MJI MJI
B nearpudysxHble MPOOUPKU BHOCST:
Moua 0,1 —
CraHaapTHBIN pacTBOP TIHOKO3BI - 0,1
HuctunnupoBaHHas Bojia 1,0 1,0
IlepemennBaroT
[TosryueHHBIN pacTBOp OTOMPAIOT B CYyXHE MPOOUPKH 0,2 0,2
Pabounii pacTBop epMEHTOB 2,0 2,0

[lepemenuBaroT n HHKYOUpYIOT peakunonHyto cmeck 10 mun mipu 37 °C unu 30 MUH P KOMHATHOM
TeMmIeparype

[Io okOHYaHMM WHKYOAllMM H3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOM M CTaHIApTHOMN
npo6 Ha kojopumetpe (aarHa BosaHbI 490-540 HM) B KIoBeTax 5 MM MPOTHUB KOHTPOJIS.

Kourpoasnas npoba conepxut 0,2 mut Boasl u 2,0 Mt pabodero pactBopa ¢hepmenToB. KoH-
TPOJIbHYIO MPOOY MOKHO TOTOBUTH OJHY Ha TPYIIITY.
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Pacuem tipou3BoIAT 10 hopMmyIie:
Con = Eon ’ CCT/ ECT’

rae Con — KOHIIGHTpAIUs TITFOKO3bI B Mo4e (MMOIIb/1); Cer — KOHIIGHTpALUS TIIOKO3bl B CTaH-
napTHOM pactBope (5,55 MMoab/n); Eon — 3KCTUHKIUS ONBITHOM NIPOOBI, Ecr — 3KCTUHKIMS CTaH-
JTapTHON MPOOHI.

[IpoBomAT pacdeT CyTOYHOTO BBIJCIICHHS TIIFOKO3bI ¢ MOUoH (¢ yueToM auypesa 1200—1500 mu).

Pe3yabTar: Eon = Ect. =
Pacuer:

5.2. Onpeodenenue KoHyenmpayuu oeaKa 6 moue.

Ipunyun memooa. MeTos1 OCHOBaH Ha CLIOCOOHOCTH CYJb()OCATUIIMIOBON KUCIIOTHI pearupo-
BaTh C OEJIKOM, BBI3bIBasl IOMYTHEHUE, UHTEHCUBHOCTh KOTOPOTO MPOMOPLHOHAIBHA COEPKAHUIO
Oernka B MOuUe.

Xo00 pabomer. K 1 mn npospaunoit moun no6apmusitor 3 mi 3 % pactBopa cyibhocanuiumio-
BOH KHCIJIOTBI, CMECh IIEPEMEIINBAIOT U YEPE3 5 MUH U3MEPSIIOT ONTHUYECKYIO INIOTHOCTh COJEPKU-
MOTO0 MPOOUPKH HA KOJIOPUMETPE MpHU KpacHOM cBeTopmibTpe (AnuHa BoiHbl 630—650 HM) B Kio-
BeTe MUpUHOH 10 MM MIPOTHB KOHTPOIBHOH MPoOkI (KOHTPOIBHAS Tpoda: K 1 MII MOYM JOOaBISAIOT
3 mut m3oToHmueckoro pacreopa NaCl). Pacuer npousBoasaT mo xannbpoBouHoMy rpaduky. Pacuer
CYTOYHBIX MTOTEPH OeKa MPOBOAAT ¢ yueToM auypesa (1200—1500 mu).

KanuOpoBouHblii rpaduk 1Jis onpeneieHUs: CojiepsKaHus o01ero 0ejika B Mo4ie

0,25
0
S
g 0.2 3
=
=
§ e )/
§ ’ /
5 A
£ 0,1 /
=
S /
o5 0,05 —

0]
0] 0,1 0,2 0,3 0,4 0,5 0,6
C Oenka, r/in
Pesyabrar: E = Can=

Knunuko-ouaznocmuuekoe 3nauenue. B Moue B HOpME COJAEpIKATCS «clenbl Oenmka»
(ampOymMuH u rnodynuusl, He Oonee 0,15 r/cyr). [loBeimieHHOE coaepkaHue Oenka B Moue —
NPOTEeHHYPUSI — OTpaxkaeT HapylleHue OanaHca MEXAY NpolieccaMH ero (GpuibTpanuu U pead-
copOIMu M OTMEHaeTCsi MPHU 3a00JCBAHUAX IMOYEK, MOUEBBIBOASIINX ITYTEeH, YCHIEHHOM pacraje
OenkoB TKaHel. DyHKIMOHAIBHBIE MTOYEYHbIE MPOTEUHYPUU CBSI3aHBI C YBEJIMYECHHUEM IMPOHHIIAE-
MOCTH TIOY€YHOTO (UiIbTpa JMOO 3aMenJieHHeM TOKa KPOBH B KIyOOukax (IOJ BIMSHUEM Tiepe-
OXJIaX/IeHUs, (PU3NYECKOT0 U IICUXUYECKOTO TIepEHAIPSDKEHUS ).

13380:71)1188

IMoanucs, mpenoxaBarteJisi:
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3AHATHE 33
KOHTPOJIb IPAKTUYECKHUX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
HOBETHBIE PEAKIIMU HA BEJIKU U AMUHOKUCJIOTHBI, KOJIMYECTBEHHOE
OINIPEAEJIEHME BEJIKA B CBIBOPOTKE KPOBHU BUYPETOBbBIM METOAOM

AKTYaJIbHOCTb TeMbl. KaueCTBEHHBIN U KOJMYECTBEHHBIH OMOXUMHYECKUIN aHAIN3 HAXOIUT
[IUPOKOE MPUMEHEHHE B KIIMHUYCCKUX, MEIUKO-OMOIOTUIECKIX U CAHUTAPHO-TUTUEHUIECKHUX HC-
cleoBaHMsIX. Tak, HEKOTOPhIC IIBETHBIE PEAKIIMK HAILIM IIHUPOKOE NMPUMEHEHHE B JIAOOpAaTOPHOM
MIPAKTUKE JUTsI KOJIMYECTBEHHOTO OIpeIeICH s OeKa U aMUHOKHUCIIOT (OMypeToBasi peaKius JICKHUT
B OCHOBE OMYPETOBOIO METOJa KOJIMYECTBEHHOTO OIpEACIICHHs] OeKa, HUHTHIPHUHOBAS PEaKIIUs
WCIIOJIB3YETCS Ha MPAKTUKE JIJIST KOJTMYECTBEHHOTO OINPECICHHUS] aMUHOKHUCIIOT).

esb 3aHATHS. 3aKPENUTh TPHOOPETCHHBIC MPAKTUUECKUE HABBIKM KaY€CTBEHHOTO M KOJIH-
YECTBEHHOTO OMOXMMHUYECKOTO aHalu3a; MPOBEACHUEM OIPEICICHHS COJIepKaHusl Oeika B CHIBO-
POTKE KPOBH M LIBETHBIX PEaKIMi Ha OCIKW M aMHUHOKHUCIIOTHI MPOBEPUTH YMEHUE CTYICHTOB IPHU-
MEHSATh METOJIbl KOJIMYECTBEHHOTO M KAaYeCTBEHHOT'O aHalu3a JJisi PEIICHHS MPUKIAJHBIX MEIu-
IIMHCKHUX aCIIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHWii. [[711 Ka4eCTBEHHOTO BBIMOJTHEHUS 3aJaHUI
HEOOXOIMMO BCIIOMHUTE H3.

" 00wel Xumuu.

— TPHUHIMUIBI TPOBEACHUS KAYECTBEHHBIX PEAKIINIA;

" OUOOPSAHUYECKOU XUMUU.

— METOJIbl IPOBEJICHUSI [IBETHBIX PEAKIIMA HAa OCIKM U aMUHOKUCIIOTHI;

" MeOUYUHCKOU U OUOOSUHECKOU PUUKU:

— YCTPOMCTBO U MPHUHLIUI PabOTHI KOJIOPUMETPA.

[TonyunB MHAMBUIYaTbHBIE KOHTPOJIbHBIC 3aJaHusl, CTYACHTHI MPUCTYNAIOT K BBHIMOJHEHUIO
1abopaTopHBIX paboT, UCIIONIBb3Ys IPHU STOM UHCTPYKLHUIO U 0POPMIISISI IPOTOKOJ PabOTHI.

Padora 1. [{BeTHbIC peaknuu HA 0eJIKM M1 AMUHOKHCJIOTHI.

[{BeTHBIE peakMM AAIOT BO3MOKHOCTH OOHAPYXUTh MPUCYTCTBHE OeNKa B pacTBopax M OHo-
JIOTHYECKUX >KUJKOCTAX. DTH PeaKIMK MPUMEHSIOT Kak JJIsi KaueCTBEHHOro, TaK M JJIs KoJuye-
CTBEHHOT'O ONpeJesieHns Oellka U CoJEprKaluXcs B HEM aMUHOKHUCIOT. HekoTopele peakuuu npu-
CYIIM HE TOJBbKO OenkaM, HO M JIPYTMM BeIlecTBaM, Hampumep, (peHos, moJo0HO TUPO3UHY, AAeT
PO30BO-KpacHOE OKpalllMBaHUE C peakTuBOM MWIIOHA, TO3TOMY HEIOCTATOYHO MPOBEIEHUS OJTHOM
KaKON-TMO0 peakIyu JUis YCTAaHOBJICHUs HAJTM4Ks OeJKa B UCCIIEyEeMOM PacTBOpE.

CymecTByeT JBa TUIA 1IBETHLIX peakuuii: 1) yHuBepcaabHble — OuyperoBas (Ha Bce OEIKH)
Y HUHTHUJPUHOBas (Ha BCE (l-aMUHOKHUCJIOTHI U OeNku); 2) crnenuduueckue — TOIbKO Ha Oompese-
JICHHbIE AaMUHOKHUCIJIOTHI KaK B MOJIEKYJIe O€JKa, TaK U B pacTBOpaXx aMMHOKHUCIIOT, HAalIpUMeEp, peak-
st Poist (Ha aMUHOKHCIIOTHI, CoJieprKaliue clabocBsA3aHHyo cepy), peakius Cakarydu (Ha apru-
HUH) U Jp.

[Tocne odopmiieHHs MPOTOKOIA UCCIEIOBaHHUS CBOCH KOHTPOJBHOHM 3a/aud C HCIOJIb30Ba-
HUEM IIBETHBIX PEaKIUii Ha OCHOBAaHWH IIOJNIyYEHHBIX PE3yIbTaTOB CTYIEHT JeNaeT BBIOOp W3
CIIEAYIOIINX BAPUAHTOB OTBETOB!

1) pacTBOp SIMYHOTO OesKa (COACPIKUT apoOMaTHUUECKHE, ATU(PaTHICCKUE U CePYCOAepIKaIIUe
aAMHMHOKHCIIOTHI);

2) pacTBOp *keJaTuHa (KeJaTHH — JICHATYPUPOBAHHBIN KOJIJIATeH, HE COACPIKUT apoMaThude-
CKUX aMHHOKHCIIOT);

3) pacTBOp apOMaTHYECKUX O-aMHUHOKHUCIIOT;

4) pacTBOp anM(paTUIECKUX O.-aMUHOKUCIIOT.
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Pesyabrar:

Pe3yabTarhl (1BET MCCIE1YyEeMOT0 BriBoabI
pacTBopa)

Bbuyperosas peakuus

HuuruapunoBas
peakums
KcanTonporennoBas
peakums

Peaknus Mujiona

Peakuusa ®ouasn

BriBOa:

Pabora 2. KosmmuecTBeHHOe onpejesieHue 0elka B CHIBOPOTKEe KPOBM OMYpPeTOBBIM Me-
TOJAOM.

Ilpunyun memooa. Meton OCHOBaH Ha 0Opa3OBaHWU OKPAIICHHOTO B (DHMOJIETOBBIN IIBET
KOMILJIEKCa MEeNTHIHBIX CBsA3eH Oelka ¢ MOHAMHU JIBYXBAJICHTHOW Memu (Cynbdara Meau) B MmIEI0Y-
HOU cpene. MIHTEHCUBHOCTh OKpAacKu pacTBOpa MPsIMO TMPOMOPIMOHANIbHA KOHIIGHTpaluu Oenka
B CBIBOPOTKE U OIIPEeIseTCs] POTOMETPUIECKH.

Ilopaoox evinonenus padomel. Kaxxaplii CTyJeHT MOJydaeT IpoOUpKy, coaepxairyto 0,1 mi
UCCIIETyeMOM ChIBOPOTKH (ombITHAs npoda). Bo Bropyro npoOupky BHocsT 0,1 Mi1 cTraHgapTHOTO
pactBopa Oenka ¢ konuentpauuend 100 r/n (crangaptHas nmpoba). B TpeTsio npoOupKy 0TMEpUBAIOT
0,1 M 0,9 % pactBOopa xJyopua HaTpus (KOHTPOJIbHASI TIPo0a, KOTOPYIO MOKHO C/efiaTh OJHY Ha
BCIO Tpynity). Bo Bce npoGupku nmpuiamBaroT 1o 5 mi 0uyperoBoro peaktusa. Conepxumoe npoou-
POK OCTOPOKHO IEpeMelInBaroT, u3deras oOpa3oBaHus IMeHbl, U yepe3 30 MUH (POTOMETPUPYIOT
OTIBITHYIO M CTaHJIAPTHYIO MpOoObI B KtoBeTax 10 MM mpu 3eeHOM cBeTOPMIBTPE (ATUHA BOJHBI —
540 HM) IPOTHUB KOHTPOJBHOTO pacTBOpa. OnpenenuB SKCTUHKIMIO P00, pPaCCUNTHIBAIOT KOHIICH-
Tparnuro 6enka (/1) B UCCIelyeMOi CBIBOPOTKE M0 popMyIe:

C()n (F/H) = (EOH/ECT) ' CCT;

rae Con — KOHIIEHTpalus O0enka B ucciaeayeMoil chiBOpoTKe; Cer — KOHIIGHTpAIHs CTaHAAPTHOTO
pactBopa Oenka (100 r/m); Eon — omnTuueckas TIIOTHOCTh OMBITHOM TpoObI; Ecr — omTuueckas
IJIOTHOCTH CTAaHAAPTHOU MPOOHL.

Pesyabrar: Eom =
Ect. =

Pacuer:

BuiBona:

IHoanuces npenogaBares:
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HazBanue

Ip— Ipunuun peakuun Kpartkuii xo1 pa6oTsbl ITpumeyanus
BuypetoBas peakuus | lanHas peakius OTKpPBIBAeT NENTHAHYIO CBs3b B Oenke. |K 5 kammsam ucenemyemoro pactsopa buyperoByro p-umio JaroT Bele-
(ITmoTpoBcKoOroO) OO0ycnoBiena oOpa3oBaHreM B IIEJIOYHOHN cpeze Omype- | mpubasistoT 5 kamnenb 10 % pacTBopa CTBa, COZIEPXKALLUE He MeHee 08yX

TOBOTO KOMILIEKCA B PE3yJbTaTe COCAMHEHHUS MEIN NaOH, 2 kamum 1 % pactBopa cynbdata |nenmuousix césazeii
C MeNTUIHON rpynnupoBKoi 6emnka. [Ipu atom pactBop |mean. Coaep>kuMoe IPOOUPKHU TIepeMe-
nproOpeTaeT (YUOIETOBBIN IBET [TUBAIOT
Hunruapunosast AMUHOKHUCIIOTBI, HONMHMIIEOTUABI U OeJKH npu kKumsiue- | K 5 xamsam ncenemyemoro pacteopa XapakTepHa JUIsi aMUHOTPYIIIT
peaxuus HUH C BOAHBIM PacTBOPOM HUHTUAPUHA AAIOT CHHEE nobasisitoT 5 kanens 0,5 % BogHOTO B 0-TIOJIOKEHU U, BXOZSIIIUX
WK cCuHe-(DHUOJIETOBOE OKpalluBanue. B pesynbrare pacTBOpa HUHTUAPUHA U KAMATST B COCTaB OCJIKOB, MOJIMITCIITHIOR
B3aUMOJICHCTBUS 0-aMUHOKHUCIJIOTHI C HUHTHIPUHOM 1-2 muH. OTMEUaroT NOSIBJICHUE OKPACKH | 1 CBOOOAHBIX aMUHOKHUCIIOT
obpazyetcs mn¢pHoBO OCHOBAHKE, KOTOPOE MEperpyIl-
MUPOBBIBACTCS, NEKAPOOKCHUIIUPYETCS M PACHICTUISCTCS
Ha aJbJeTU] 1 aMUHOJUKETOTHAPUHICH
KcanronporennoBas |[Ipu 06paboTke pacTBOpOB OeIKa MM aMHHOKUCIOT K 5 kannam nccnepyeMoro pactsopa ITonoxurensHas peakuust Mymb-

peaxuus (Mynbaepa)

KOHLICHTPUPOBAHHOM a30THOU KUCIIOTOM IOSABISAETCS
JKEJITOe OKpallliBaHUe. ApoMaTHYECKNe aMUHOKHCIIOTHI
TIpH B3auMoieiicTBrY ¢ KoHIeHTpupoBaHHOH HNO;
00pa3yioT HUTPOCOEINHEHN I, OKPAIIIEHHBIE B KEJThIN
I[BET

JI00ABIIAIOT 3 KaIId KOHII. a30THOH
KHCJIOTBI U OCTOPOXKHO KHUTISITST

Jiepa 0Ka3bIBaeT IPUCYTCTBHE
B PacTBOPE apOMAaTHUECKHX aMH-
HOKUCIIOT (TpH, QeH, THP)

Peakiust Ha THPO3WH
(Munmona)

THupo3uH Npu B3aMMOIEHCTBUH ¢ peaKTUBOM MujioHa
Y TIPHU KUIITYEHUHN 00pa3yeT KPOBaBO-KPACHOE COEAMHE-
HHUE PTYTHOW COJIM JMHUTPOTUPO3UHA ONaroiaps Haju-
YU Y TUPO3MHA (PEHONBHOTO siIpa

K 5 kamisiM ucenemyeMoro pacTBopa
MPUJIMBAIOT 3 Karlii pacTBopa MuioHa
U HarpeBaroT (OCTOPOKHO!)

CoennHeHns, UMEIOIIHE B CBOEM
coctaBe ()eHOIBHOE SAPO, TAKKE
JIAtOT TIOJIOKHUTEIbHYIO PEAKIIHIO
Mmunnaona

Peaxiusg o

Cynbsdrugpunshsie rpynmnsl (-SH) B Oenike wiu B nemn-
TH/IE€ TIOABEPTAIOTCS LIETOYHOMY THIPOJIN3Y, B Pe3yiib-
TaTe 4Yero MPOUCXOUT OTIICIUICHHE CEPhI B BHJIE CYIThb-
¢uaa cBMHLA, KOTOPBIH C IITIOMONUTOM JJaeT YEePHBIA WIIN
OypbIii HEpaCTBOPHMBIN 0CaI0K cybduaa ceuHia PhS

K 5 xarmmsam ncciemyeMoro pactsopa
J00aBIAIOT 5 Kam. peakTrBa Dors.
Kumarar u garotr moctostte 1-2 MuH

[MonoxurenbHa TOIBKO C aMHHO-
KHCJIOTaMH, KOTOPbIE COJepKaT
c1ab0CBsI3aHHYIO cepy (LIIMCTEHH)




3AHSATHUE 34
KOHTPOJIb IPAKTHUYECKHUX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
AHAJIN3 )KEJYJAOYHOI'O COKA 1 MOYH

AKTYyaJIbHOCTh TeMbl. B mpoliecce m3ydeHHss OMOJIOTUYECKOW XUMHHU CTYACHTHI MpUoOpenn
HayaJlbHbIC 3HAHUS M MPAKTUYECKUE HABBIKM KAYECTBEHHOTO U KOJIMYECTBEHHOTO OMOXUMHYECKOTO
aHaJIM3a, KOTOPBIM HAXOIUT IMPOKOE IPUMEHEHHE B JIAOOPATOPHOU JIUATHOCTHUKE, HAPUMED, AaHAITU3bI
KETYJOUYHOr0 COKa U MoYM. B nmanmpHelineM, B Xo/e U3y4eHHs] KIMHUYECKUX AUCLUILINH, OyAeT ocy-
IIECTBIISATHCS PACIIUPEHHE U 3aKPEIUICHUE 3HAHHI TI0 OMOXMMHUYECKON JTaO0paTOpHOI THarHOCTHKE.

lesb 3aHATHSA: TPOBEPUTD!

1) HaBBIKU CTYICHTOB B IPOBEICHUH KAUYECTBECHHOTO M KOJWYECTBEHHOI'O aHaju3a OUOJIOTH-
YECKUX KUIKOCTEM;

2) yMEHHE OPUCHTUPOBATLCS B Pe3y/IbTaTax aHAIN3a U IaBaTh UM IPABUIIbHYIO OICHKY;

3) moHUMaHUE MPOUCXOXKICHUS M JUATHOCTUUECKOTO 3HAYCHUS MATOJIOTHYCCKHUX KOMIIOHCH-
TOB aHAJU3UPYEMBIX OMOJIOTHUYECKUX JKUJIKOCTEH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHWM. JlJI1 KaueCTBEHHOI'O BBINIOJIHEHMS 3aJaHUs
HE00X0IMMO BCIIOMHUThH H3:

" 0bwel xumuu.

OCHOBBI KQUECTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O aHAJIN32;

OUONI02UYLeCKOL XUMUU

(U3UKO-XUMHYECKUE CBOMCTBA U COCTAB JKEJYJI0YHOTO COKA B HOPME U MMaTOJIOTHH;
— (pU3UKO-XUMUYECKHE CBOMCTBA U COCTAaB MOYU B HOPME U MATOJIOTHH.

JIABOPATOPHAS PABOTA (135 MuH)

PaGoTbI BBIMONHAIOTCS 110 MHIMBUYaTIbHBIM 33JaHUSIM.

Padora 1. OnpenesieHne KHCJIOTHOCTH KeJIYI04YHOT0 COKA.

B uccnenyemoil mpobe KemyI04HOTO COKa OMPEIENSIIOT CoJIepKaHne CBOOOTHON M CBSI3aH-
HOM COJISTHOM KUCJIOTHI, @ TAKXKE OOIIYI0 KUCITOTHOCTb, UCTIONB3Ysl METOUKH 3aHsaTus Ne 17. Toiy-
YEHHBIN Pe3yNbTaT BBIPAXKAIOT B MMOJIB/JL.

Pe3yabrart:
| CBo6oanast HCI | Cesizannas HCI | O6mas kucaornocts
Kenynounblii |A1 = Ar= Ar— A= A3z =
coK Ne - _ _
X (MMonb/1) = X (MMonb/m) = X (MMonb/m) =
BoiBoa:

Padora 2. Onpenesienne NaToJ10rn4ecKnux NpuMeceii B moye.

B uccnenyemoii mpobe MOYM ¢ TOMOIIBIO KAY€CTBEHHBIX PEAKIUil BBIABIISIIOT HATMYUE MTATO-
JIOTHUYECKUX MpHUMecel (TJIIOKO3bI, KETOHOBBIX TeJ, Oesika U spuTpouuToB). Ecnu B Mode mpucyT-
CTBYIOT INIFOKO3a MJIM O€JIOK, IPOBOJAT KOJIMYECTBEHHOE OIpeJesIeHHe ITUX BemecTs. s ucce-
JIOBaHUSI MOYHU UCTIONB3YIOT METOIMKH, ONTUCAHHBIE B 3aHATHH Ne 32.

Pe3yabrat:
KauecTBeHHBIE peakiiun \ KosmuecTBeHHOE onpeesieHne
benok: benok: Eon.= Con.=
I'mroxo3a:
Keronoseie Tena: I'mroko3a: Eon= Ecr.=
KposBs: Con.=

BoiBoj:

IMoanucs, mpenoxaBarteJisi:
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INEPEYEHDb DK3AMEHAIIMOHHbIX BOITPOCOB
MO BUOJIOTMYECKON XUMUHU

IIEPBBIE BOITPOCHI

1. Amunokucnotsl. CTpoeHue, Kiaccudukaiys, CBOMCTBa, MPUMEHEHUE KaK JIEKaPCTBEHHBIX
IIpenapaToB.

2. Ucropust pa3BUTHA NpEACTaBICHUH O CTpykType OenkoB. Teopust @umepa. [IpuHIUTIBI
knaccudukanuu 0enkoB. CX0ACTBa M OTIIMYMA OETTKOB U NMENTUI0B. bruonoruyeckas posb NENTUIOB.

3. ®u3uKo-XMMHYECKHE CBOWcTBa OenkoB. PactBopumocTts 6enkoB B Boje. PakTopbl yCTOMN-
YUBOCTH OEJIKOBBIX pacTBOpOB. OOIIMe peakuny Ha OeNIKU: IIBETHBIE U OcaxieHus. Vcronp30BaHme
9TUX PEaKLUN B MEJULIMHCKON ITPAKTHKE.

4. Metonbl pazfeneHus OeNKOB, NENTHIOB M aMUHOKHUCIOT (31eKTpodopes; pacmpenesiu-
TenbpHas xpomarorpadus). Mcrnonb3oBaHue BeCTEpH-0JIOT aHaNU3a Ui UACHTU(PUKAIIIN OSIKOB.

5. Ortarbl UCCIEA0BaHUS IEPBUYHON CTPYKTYpPbI OEJIKOB U MENTU0B. METo/1bl OUUCTKH, pPa3-
JETICHHSI U OTIPEJICIICHUS] MOJICKYJIIPHON MacChl OEITKOB M MENTH/IOB (JMaIn3, Telib-XpoMaTorpadus,
refb-aiieKTpodopes, n303aeKkTpodokycupoBanue, ahppuaHas xpoMaTorpadus).

6. MeToapl UCClieIOBaHUS AMUHOKHCIIOTHOTO cocTaBa (MOHOOOMEHHas Xpomartorpadusi)
Y aMUHOKHUCIJIOTHOU MOCJIe0BaTeIbHOCTH OenkoB U nentu1oB (Canmkep, Daman, Akabopu, cekBe-
Hatop DamaHa—bara). CpaBHUTENIbHBINA aHATN3 TOMOJOTUYHBIX OEIKOB.

7. IlepBu4Has ¥ BTOpHYHAs CTPYKTYpa OenKoBOM MoJieKyibl. CBsi3d, CTAOMIM3HPYIONINE UX.
Oco0eHHOCTH CTPOCHHUS MENTUTHON CBSI3U U X POJib B (DOPMHUPOBAHUH IIPOCTPAHCTBEHHOM CTPYK-
Typsl! Oenka (noctynarsl [lonmunra—Kopu). Buasl BTopuydHOM CTPYKTYpPHI.

8. IlonsTHE 0 HAIBTOPUYHOW CTPYKType Oeiika. CTpYKTypHBIC M ()yHKIIMOHAIBHBIC TOMEHBI.
[TprunHbl GOPMUPOBAHUS TPETUUHOM CTPYKTYPhI OETKOBON MOJIEKYJIBI.

9. TpetnuHast cTpykTypa Oenka. Cuiibl, CTaOMIM3UPYIOIIUE TPETUUHYIO CTPYKTypy. KoH-
(bopmanMoHHbIE U3MEHEHUS NPU QYHKIIMOHUPOBAaHUU OeskoB. [leHaTyparus Oenka u GpakTopsl, ee
BbI3bIBatonIye. Vcrnonb30Banue IBICHUS JIeHATypaluu B MEIUIIUHCKOMN MPaKTHKE.

10. YerBepTruHas cTpykTypa 0eiikoB. [IpenmyiecTBa cylecTBOBaHUs OCIKOB C YETBEPTUY-
HOW cTpykTypoil. KoomnepaTtuBHble n3MeHeHHsT KOH(QOpMaIuK MOJIUIIENTUIHBIX 1iened mpu QyHK-
LIUOHUPOBAHUM OEJIKOB C YETBEPTHUHOU CTPYKTYpOH Ha mpumepe remorioOuHa. CpaBHUTEIbHbIE
0COOEHHOCTH TPAHCIIOPTa KUCIOPOaa FEMOTIIOOMHOM U MUOTJIOOMHOM.

11. Benok-nmurangHoe B3ammojenicteue. CrnoxxkHbie Oenku. TUNBI CBA3eH MeXTy OETKOBOMU
1 HEOEJIKOBOM YacTAMHU MOJIeKYJIbl. DYHKIIMU CIIOKHBIX OEJIKOB B OpraHU3Me.

12. MOHOHYKJICOTH/BI, UX CTPOCHHE U POJb B KIETKe. Pojb IMKINYECKUX HYKIEOTHIOB.
[lepBuuHas CTPYKTypa HYKJIEMHOBBIX KUCIOT. OCOOEHHOCTH CTpOEeHHMSI, PYHKIIMU U pacrpeaeseHus
B kietke JIHK u PHK. Meron ananu3za nepsuunoii ctpyktypsl JJHK (Canmxep).

13. Bropuunas crpykrypa JJHK u PHK. Buast PHK u ux ¢ynkuuu. BzaumozeiictBue Hyk-
JIEMHOBBIX KHCHOT ¢ Oenkamu. CTpoeHue HykJIeonpoTenHOB. OCOOEHHOCTH CTPOEHHSI XPOMOCOM
1 pubocom.

14. bnor-ananu3 JIHK (Caysepu-650T) u Meron «otnedarkos mnanblieB» JJHK. OcHoBHble
JTansbl ¥ IPUMEHEHUE B METULIUHCKOMN MPAKTUKE.

15. JIunmnel, knaccudukanus TunuaoB. OyHKIUN alHITIMIEPOoB, Gocho- U TIUKOIUIIN-
JIOB B OpraHU3ME.

16. Cnoxubie munuabl. [IpeacraBurenu. CTpoeHHE, MOJISIPHOCTD, OMOIOTHYECKAsT POJIb.

17. XKupHble KUCIOTHI, KiaccupUKalUsd UM HOMEHKIarypa. [lonnHeHachllleHHbIE >XUpPHBIE
KUCIOTHL. [IponcxoxaeHre u OMoJornuecKas poib 3HK03aHOUIOB.
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18. Vraeroapl. Knaccudukamus. buonorndeckas poib OTAEIBHBIX TPYII YIiIeBOA0B (MOHO-
caxapH10B, 1MCaxapu0B, FOMO- U F€TEPOIIOINCAXAPHUIOB).

19. Ponb depmeHTOB B mpolieccax KHU3HEASATEIbHOCTH. [IpUHIIUITBI HOMEHKIATYPBl U KJlac-
cudukauuu pepMeHTOB. EMUHUIBI aKTUBHOCTH.

20. Xumuueckas npupo/ia u od1me cBorMcTBa (PepMEHTOB.

21. KodepmenTsl, kiaccuukanus 1 poib.

22. MexaHusMm neicTBus (pepMeHTOB U (pepMEeHTATUBHAS KMHETHUKA. Y paBHeHUS Muxasnca—
Menten u Jlalinyuepa—bapka.

23. N3odepMeHTHI, NX MOJIEKYIISIPHBIE PAa3HOBUAHOCTH, 3HAUEHUE B KIIETKE.

24. Tlonsitue 00 aKTUBHOM M aJUIOCTEPUIECKOM IEHTpax (epMEHTOB. Poiib MpOCTpaHCTBEH-
HOW CTPYKTYPHOM OpraHu3aluu B UX (OPMUPOBAHUH.

25. Ucropus pazButus ydyeHus o ButamuHax. O01as xapakTepucTuka U Kiaccudukarus Bu-
TaMUHOB, TUIIEP-, TUIIO- U aBUTAaMUHO3bl. AHTUBUTAMUHBL. OlleHKa 00ECIEYEHHOCTH OpraHu3Ma
BUTaMUHAMHU.

26. Butamunsl rpynmnsl A. [IpoButamussl (kapoTunsl). buomorndeckas pons. BecacsiBanue B
KHILIEYHUKE. SIBIeHUs rUMo-u TuniepBuTamuHo3a. [Tumessie ncrounnku. CyTodHas moTpeOHOCTb.

27. Buramuns! rpynmnst [1. [IpoButamunsl. bruonorudeckas posb. SIBjaeHHs TUIIO- U THUIIEPBU-
tamuHO3a. [Iumessie ncrounnku. CyTouHas mOTpeOHOCTE.

28. Burtamunsl rpynmsl E. bruonorndeckas ponb. SIBieHus HenoctaTOYHOCTH. [IuimeBsie wc-
TouHUKU. CyTO4YHAass HOTPEOHOCTb.

29. Buramunsl rpynnsl K. buonoruueckas posb. ['nnoButamuno3. IluieBbie MCTOYHHKH.
Cyrounast motpedHocTh. Bukacon. AnTaroHuctsl BuTamuna K.

30. buoruH, kodepmerTHas Gpopma. bruonorudeckas ponb. Kommieke OuoTHH — aBuanH. SIB-
neHus HepoctaToyHocTH. [TumeBsle ucrounuku. CyroyHast mOTPEeOHOCTb.

31. Butamun Bi. Yuactue B nmoctpoennu kopepmeHToB. Poiabs B oOMeHe BemiecTB. SIBieHus
HegocTaToyHoCTH. [TnmeBsie ncrounuku. CyTouHas NOTPEOHOCTb.

32. Butramun B;. CoctaB u ydactue B 00pa3oBannu (prraBUHOBBIX KOoepMEeHTOB. bruosorude-
ckas poiib. [IumeBbie nctounnky. CyTouHas HOTPeOHOCTb.

33. Butamun Bg, yuactue B oOpa3oBanuu koepmeHToB. Posib B oOMeHe BelecTs. SIBieHus
runoBuTaMuHo3a. [Iumessie ncrounuku. CyroyHast moTpeOHOCTD.

34. Butamun Bi2. Kobamumnbeie kodepmeHTH. YdacTHe B oOMeHe BemlecTB. BHyTpeHHHI
¢baxTop. SABnenus runoBuTamrHo3a. ITumessie ucrounuku. CyroyHast MIOTPEOHOCTD.

35. Butamun C. buonornueckoe 3Hauenue. [IpusHaku runoBuramuuosa. [lumeBbie uctou-
HukH. CyToyHasi NOTpeOHOCTb.

36. ITanToTenoBas kucnora. KodepMeHTHI, coepxaiinue MaHTOTEHOBYIO KHCIOTY. bronoru-
yeckas poiib. [lumenslie ncrounnku. CyroyHasi mOTpEOHOCTb.

37. Butamun PP. Yuactue B 00pa3oBaHuu HUKOTHHAMHJIHBIX KOpepMeHTOB. buonoruueckoe
3Hauenue. [IposBienus runoButamuHo3a. [lumessie uctounnku. CyrouHas moTpeOHOCTb.

38. ®dosmeBas KUCIIOTa, COCTAaB, ydacTHe B 0oOpa3oBaHnu kodepmeHTOB. Poib B 0OMeHe Be-
mectB. OCHOBHBIC MPOsABICHUS HepocTaTouyHOCTH. [TumieBbie nctounuku. CyrouHasi moTpeOHOCTb.

39. BuramuHonoioOHble BemiecTBa: OnodnaBoHOuAbl (BUTamMuH P), mapaamuHoOeH30HHAs
KHMCIIOTa, MHO3UTOJI, TAaHraMoBasi KUCJI0Ta, JIUMOEeBask KUCIIOTa, XOJIMH, BUTaMuH U, kapHUTHH. buo-
JIoOTUYecKasi poJib.
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BTOPBIE BOITPOCHI

1. OOMeH BemecTB M SHEPTuH, KaK BOXHEUIIINNA MPU3HAK XU3HeAesTeapHocTH. O0Imee npea-
craBieHue o MetabonusMme. Katabonuueckue n anabonuyeckue mytu. LlenTpanbHble myTH MeTabo-
nu3Mma. EnnHCTBO mpoueccoB accuMmisinMy M quccuMmianuu. CBsi3b Ha ypOBHE cyOCTpaToB, BOC-
CTaHOBJICHHBIX KO()EPMEHTOB, SJHEPTUH, PETYIATOPOB OOMEHA.

2. AnenmnoBas cucrema (AT®, AI®, AM®) u ee OMOIOTHYECKOE 3HAUCHUE. DHEpreTHYe-
CKMH 3apsiji KIETKU. J{pyrue Makpospruyeckue coeiuHenus. Mexanusmel cuatesa ATO.

3. OKuCINTENbHO-BOCCTAHOBUTEINIBHBIE MTpOLECcChl B TKaHAX. OKcuAOpeayKTasbl, Ko(pepMeH-
THI OKCUAOpeayKTa3. Ponb kucimopojga B mporeccax OMOIOTHYEeCKOr0 OKHCICHUS. YHYacTHEe MUTO-
XOH/IPUH B Iporieccax OMOIOrHYeCKOro OKHCICHHUS.

4. CoBpeMeHHOE IpeJICTaBIEHUE O TKAaHEBOM JbIxaHUU. CyOcTpaThl TKAHEBOI'O JIbIXaHMSL.
JlbIxaTesipHas 1elb MUTOXOHIPHUN U €€ XapaKTepUCTUKA: MUPUINH3aBUCUMbIE U (DIaBUH3aBHCHUMBIE
JErUporeHasbl, yOUXuHOH (KO3H3UM QQ), HUTOXPOMBI. XMMHUECKOE CTPOEHHUE, yJacTHE B TpaHC-
IIOpTE 3JIEKTPOHOB Ha KUCIIOPOJ.

5. OxucnutensHoe pochopunrpoBaHrue Kak OCHOBHOM MexaHu3M cunTe3a AT® B )KUBOTHBIX
KJIeTKaxX. DTanbl, peryasuus. [IpuunHbl TUIO3HEPreTHUeCKUX cOCTOsIHUMA. PazoOmumreny u nuHruou-
TOPbI OKUCIUTEIBHOTO GOCHOPUINPOBAHUS, MEXAHU3M HUX JECHCTBHUS.

6. MuTtoxoHIprun, 0COOEHHOCTH CTPOEHUSI MeMOpaH MUTOXOHIpUi. KoMIIJIeKChl ApIXaTennb-
HOW LIeNM: COCTaB, TOIOJIOTHUS, Y4acTHe B MpolLeccax OMOJIOTHYECKOr0 OKHCIeHHUS. MUTOXOHAPH-
anpHblil cuHTe3 AT®. AT®- cunTteraza. ConpskeHHe MPOLEcCOB TKAHEBOrO JbIXxaHus U pochopu-
JIMPOBaHUS.

7. JleruaporeHassl, OKCH/1a3bl, OKCUT€Ha3bl. buonornueckas poib B kieTke. Cuctema MUKpO-
COMHOT'O OKHCJICHHMS.

8. TpaHcnopT IIIOKO3bI B KJIETKU Pa3IMYHbIX OpraHoB U TkaHel. [Iytu metabonusma ritoko-
3bl, X 3HAYEHHUE U B3aUMOCBS3b.

9. MeTrabonM3M TIMKOTeHa: TIIMKOTeHE3 M TIIMKOT€HONIN3, Ha3HaueHue. [locienoBaTebHOCTh
peakiuii. MexaHu3Mbl peryasun. [ TuKoreHoBble 601€3HH (TIMKOT€HO3bI U arlIMKOT'€HO3bI).

10. docdoponus u ruIponn3 rIMKOreHa B IEYeHH U MBIIIIAX. BiusHue agpeHanuHa, rioka-
rOHa ¥ UHCYJIMHA Ha TJIMKOTE€HOJIN3.

11. Anas’po6HOE M a3pOOHOE OKUCIEHUE TIFOKO3bI KaK MyTh MOJYyYE€HUS SHEPTUH B KJIETKaX.
OTtanbl, KOHEYHbIE TPOAYKThI. DHEPreTHYEeCKUN BBIXO/.

12. I'nuxonu3. DT1amsl, peakluy, peryasnus, OHoJoruyeckas poib. JHEPreTUIeCKUd BbIXOJ
1 MexaHu3M oOpaszoBanus AT® B aHaspoOHBIX ycnoBusAxX. CBs3b MNHMKOIU3a C IPYTUMH METab0IH-
YeCKUMHU MPOIIECCAMU.

13. CnuproBoe Gpoxenue riaoko3bl. O01mMe peakiuy Uis CIUPTOBOIO OPOKEHHS U TIUKO-
JM3a, pasinyus 3THX JIBYX IporeccoB. OOMEH 3K30T€HHOT0 3TaHoJja.

14. TlupyBar Kak HeHTpanbHbIi MeTabonuT. [lyTu npeBparienus nupyBara B 3aBUCMOCTH OT
SHEPreTHYECKOro CTaTyca U 0COOEHHOCTEN OKUCIUTEIHLHOIO0 MEeTaboI13Ma KIETKH.

15. I'moxoneorenes3. CyocTpatsl, (hepMEHTHI, SHEProTpaThl, OMoIOrnYecKas posb. Perymsanus
TJIIOKOHEOT€HE3A.

16. OxucnurensHOE NEeKapOOKCHIIMPOBAHHE MHUPOBHHOTPAIHOW KUCIIOTHI U IPYTHX O-KETO-
KHCIOT, (hepMEHTHI, KOPEPMEHTHI, Onosiornyeckoe 3HaueHne. OTIMYHE OT MPOCTOro JeKapOOKCH-
JUPOBAHMUS.

17. JIMMOHHOKUCIBINA IIUKJI KaK LIEHTPAIbHbIH MeTaOOINYeCKUi MyTh (JIOKaIM3alus, mocie-
JI0BAaTEIbHOCTh XUMHUECKHX IMpeBpaleHuil). buongornueckoe 3Hauenue mukia. CBs3b ¢ IpOLECCOM
OKHCIUTENHHOTO (OoCHOPUITUPOBAHUSI.
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18. TlenTo3odochaTHbIi MyTh pacmnaaa rIFOKO3bI, ITAIbl, HA3HAYCHHE.

19. I'mokyponoBast kucinota. [Iyts o0pazoBanus. [Tytn meTabonm3ma riroKypOHOBOM KUCTIOTHI.

20. BzaumomnpeBparieHusi MOHOCaxapuaoB B opranu3me. Hapymenne ooMeHa rainakrossl (ra-
JaKkTo3emMusi) U GpyKTo3bl (Mauonartuyeckas (pyKTO3ypHsi, BpOXKJIeHHAsT HENEPEHOCUMOCTh (QpYK-
TO3bI), TOJIXO/IbI K TUATHOCTHKE U JICUCHHUIO.

21. MexaHu3Mbl 00pa30BaHUsl YIIIEKHCIOrO ra3a U BOABI — KOHEYHBIX MPOAYKTOB OOMEHa
BELIECTB.

22. PecuHTe3 NUMUIOB B KIJIETKAaX CIU3UCTOM TOHKOro KuiieuHuka. Ilytu pecuHTesa tpua-
HWITIUIEPOIIOB, pochomunuaos, 3GUpoB XoecTepouia.

23. Tpancnopt munuaoB B KpoBu. CTpyKTypa, oOpa3oBaHHe U META0OIN3M XUIOMHUKPOHOB.
Posns nmunonpoTenHanmassl B 0OMeHe XMIOMUKPOHOB U IPYTHX JIMTIONTPOTEHHOB.

24. TpaucnopT nunuaoB B kpoBu. CTpykTypa, oopazoBanue u metadonusm JITTOHIT, JITIIIII
n JIITHIL. Posp nunonpoTenHiannaspl, IEYEHOYHOH JIUMA3bl U PEUENTOPOB KJIETOUHOM MOBEPXHOCTH.

25. JloctaBKa JIMIIUAOB B KJIETKH OPTaHOB M TKaHEW. TpaHCIOPT XoJiecTepora, JKUPHBIX KUC-
70T. MexaHu3Mm nojjiep;kaHus 6agaHca X0JIeCTEpoIIa B KJIETKaX OPraHru3Ma.

26. Tpancnopt nunuaoB. O6pazoBanue u nocienyromuii meradonusm JIIIBII B opranusme.
Ponp JIXAT. IlyTu cHUXKEHUS MOBBIIIEHHOTO YPOBHS XOJECTEPOa B IIa3Me KPOBHU.

27. JlenOHUPOBAHME JUIHIOB B )KUPOBOW TKAHW W MOOWIIM3AIHS XKUpa U3 Aerno. Poib rop-
MOHOB, JIeNITHHA. MIcTOUHMKYN cyOCTpaTOB JUIsl CHHTE3a TPUALMIITIIMLEPOJIOB B KUPOBOM TKaHHU.

28. Tpancnopt, MOCTYIJICHUE B KJIETKY M HCIIOJIb30BAHUE >KUPHBIX KUCIOT B KAa4eCTBE HC-
TOYHUKOB 3HEPruu. OKUCIIEHUE KUPHBIX KUCIOT B MUTOXOHJIPUSX U MEPOKCUCOMAX. DHEpreThye-
CKHU BBIXO/I.

29. Kataboim3M >KHPHBIX KHCIOT B KieTKaX. OcCOOEHHOCTH OKHCICHHS HEHACBHIIICHHBIX
KUPHBIX KHUCIIOT, C HEUYETHBIM YHCIIOM YIJIEPOJHBIX aTOMOB, C Pa3BETBIECHHBIM PaJUKalIOM,
¢ OOJIBIIMM YHCIIOM YTJIEPOJIHBIX aTOMOB. 0- U w-Oxkucnenue. bonesns Pedzyma.

30. buocunTe3 xupHBIX KuCIOT. [Ipomcxoxnenne cyoctparoB. IlommpepMeHTHBI KOM-
IJIEKC, CUHTE3UPYIOIIMM >KUPHBIE KHUCIOTHl B 3YKapUOTHYECKOW KieTKe. 3HaueHue OHOTHHA,
HAJI®HH". AKTMBaTOpBl 1 HHTMOUTOPBI CHHTE3a JKUPHBIX KUCIIOT.

31. buocuHTe3 HEHBICHIIIEHHBIX JKUPHBIX KUCIIOT, KUPHBIX KUCIOT ¢ OOJIBIIUM YUCIIOM yTJe-
POJIHBIX aTOMOB. POJIb MUKPOCOMHBIX ()EpMEHTOB.

32. buocuHTe3 Xonecrepona. Perymsius ypoBHS XoyecTeposia B KieTkax. [Ipon3BogHbIe X0-
necreposa. CBs3b HapylIeHU 0OMEHa JIMIUI0B C pa3BUTHEM 3a00JIeBaHU (aTepOCKIIEpO3, Kemde-
KaMeHHast 00JIe3Hb, KUPOBOE MEPEPOKICHNE TIEUYCHH).

33. Hapymenust oOmMena xoinectepona. PakTopsl, OKa3bIBAIONINE BIMSHAE HA YPOBEHb JIUIIO-
MIPOTEUHOB IJIa3Mbl KPOBU.

34. KeronoBsle Tena. OOpa3zoBaHue KeTOHOBBIX Tel. Ilytu xataGonmusma. [IpuuuHbl U cnen-
CTBHSI MTOBBIIIEHUS! 00pa30BaHMs KETOHOBBIX TEIl.

35. buocunTes pochomunumos. Posrk THIOTPONTHBIX (HaKTOPOB.

36. IMepeamunamnpoBanue. ®epmentsl. Kodepmentel. Poiib 3T0oTO TIpoIiecca i KU3HEIES-
TEIBHOCTU KIIETKU. /[MarHocTryeckoe 3Hau€HUE ONpEAENICHUS aKTMBHOCTH TPAaHCaMUHA3 B CHIBO-
POTKE KPOBHU.

37. Ilytn ne3aMUHUPOBAHHUS aMUHOKHCIOT. DepMEHTH U KOPEPMEHTHI OKHCIUTEIHHOTO €3~
aMUHHUpOBaHus. buonornyeckoe 3HaueHNe rIyTaMaTAErHAPOreHa3HON peakInu.

38. Ilytu npeBparieHusi 0€3a30THCTOr0 OCTaTKAa AMUHOKHCIIOT. [ THKOTeHHbIE U KETOT€HHBIE
AMUHOKHCIIOTBHI.

39. Ilytu 06e3BpexnBaHMs aMMHUaKa B OpraHu3Me. TpaHCIopT aMMHuaKa 1mo KpoBH.
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40. AMuHOKHCIOTHBIN (hoHa KieTku. Mctounuku monosHenus. [lytu mcrnonbp3oBaHus aMHu-
HOKHUCJIOTHOTO (hoHAA. 3aMEHUMBIC M HE3aMEHHMbIE aMUHOKUCIIOTHI. MeXaHW3Mbl CHHTE3a aMHHO-
KHCJIOT.

41. O6mume myTu MeTaboau3mMa aMUHOKHUCIOT. OCOOEHHOCTH 0OMEHa OT/IEIbHBIX AMUHOKHC-
JIOT Ha IpuMepe oOMeHa (heHusIalaHiHa U TUPO3UHA.

42. O6pa3zoBaHre MOYEBHUHBI. Ponb meyeHn B MOYE€BHHOOOpA30BaHUU. 3HAUCHHE UCCIIEI0BA-
HUS yPOBHSI MOYEBUHBI M OCTATOYHOTO a30Ta B KIIMHUYECKOW MPAKTHKE.

43. JlekapOOKCHIMpOBaHUE aMUHOKHUCIOT. OOpa3oBaHHWe OWOT€HHBIX AMHHOB M WX POJIb
B opranusMme. [lytu ux pacnana.

44. Cas3p 0OMeHa TUNUIOB U YIIIeBOAOB. VX B3auMoImpeBpaiieHusl.

45. Obpa3oBaHue U UCIIONIb30BaHKE B KieTke ammi-KoA u anetnn-KoA.

TPETBU BONMPOCKI

1. Topmonsl. Xumuueckas npupona. Kinaccuduxanus. CBs3b CTPYKTYpbl TOPMOHOB C MeXa-
HU3MOM HUX JEUCTBHS.

2. I'opmonsl runousa, ux xummudeckas npupoza. CBsi3p ¢ TUIIOTaTaMycoM. [ OpMOHBI aje-
Horunoguza. CoMaTOTPONMH — MOJICKYJISIPHBIM MEXaHU3M IPOBEIEHUS CUTHAJA B KIETKY, BIIHS-
HUE Ha METab0IM3M.

3. I'opmonsl Helporunodusa. Bazonpeccun — MOJICKYJISPHBIA MEXaHU3M MPOBEICHUS CUT-
HaJla B KJIETKY, BIIUSHUE HA METa0O0JIN3M.

4. T'opmoHbI IUTOBUHOM *kene3bl. X cTpoeHne u oOpasoBanue. MexaHusm AeWCTBUS, BIIH-
siHUe Ha MeTaboau3M. ['uno- u runepTupeos.

5. I'opMmoHBI, perynupyromue oOMeH Kaiblus 1 Gocdopa. Xumuueckas npupoga. Mexanusm
NEUCTBUA.

6. NucynuH. XuMmudeckast IpUpoaa U MEXaHu3M JeicTBus. Poib HHCYNHMHA B perynsiiun 00-
MEHa yIJIeBOOB, JIUIHUI0B U OEIIKOB.

7. Merabonuueckre HapylIeHUs MpU caxapHoM auadere. Ponb rauko3mimpoBaHus O€NKoB,
BOCCTAaHOBUTEJIBHOI'O ITyTH 0OMEHA TIIFOKO3bI.

8. I'moxaroH. XuMu4uecKkasi Ipupoia, perenTopbl, MEXaHU3M Tepelayd CUTHAIA B KIETKaX—
MHUILEHSX, BIUSHUE Ha METa00IU3M.

9. I'TIOKOKOPTUKOUABI, UX CTPOEHHE, PELETITOPhl, MEXAHNU3M Mepelaud CUTHAJIOB B KJIETKaX-
MunieHsx. BiausHue Ha metabonusm.

10. MuHepatoKOPTUKOH/IBI, MX CTPOCHHWE, MEXAaHW3M IIepeladyd CHTHAJOB B KIIETKaX-
MUlleHsX. BausHue Ha MeTaboausm.

11. I'opMOHBI MO3TOBOIf YaCTH HA/AMOYEUYHUKOB: aJIPpEHATINH, HOpaapeHanuH. CTpoeHue, CHH-
Te3. MexaHu3M NMPOBEICHNS CUTHAJIA B KIETKU-MUILIEHH, BIUSHUE HA METa0O0IU3M.

12. TlomoBbIe TOPMOHBI, XUMHUYECKasi TIPUPO/IA, MEXaHU3M TEepeaayll CUTHAIOB B KIIETKaX-
MHUILIEHAX. brosnorngeckas poiib.

13. buocuHTe3 NypUHOBBIX HYKJICOTHIOB. McxoaHble cyOCcTpaThl cuHTe3a. Perynsnus cuHTe-
3a. Posib BUTAMUHOB B MEXaHU3Max CHHTE3a.

14. buocuHTe3 NUPUMHUIUHOBBIX HYKJIEOTHAOB. OpoToBas kucioTa. VICTOUHHMKHM MEHTO3.
Perymauus cuntesa. Poins BUTAaMUHOB B CHHTE3€ TUPUMHUANHOBBIX HYKJIEOTH]IOB.

15. Marpuunsiit mexanu3m cunreza JIHK. depmenTs! u cydctparsl cunTe3a. OcobeHHOCTH
CHUHTE3a Y DYKapHUOT.

16. TlonmmMepasHas IeTHasT peakiysi U KIOHHPOBaHUE KaK METOJbI UCKYCCTBEHHOTO Pa3MHO-
xenns JIHK. OcHoBHBIE ATamnbl U NPUMEHEHNUE B MEAUIIMHCKOW MPAKTUKE.
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17. Cunre3 PHK. ®epmentsr u cyocTparbl cuHTe3a. OCOOCHHOCTH CHHTE3a y JYKapHOT.
Perymsauus cunresa.

18. I'eHeTHYeCKUH KO U €T0 CBOWCTBA.

19. Poab 1-PHK B cunTese 6enka. Crienmduunocts APCa3. Ananropnas ¢yakuus T-PHK.

20. PexorHumus 1 TpaHCHALMA KaK 3Tallbl pealn3alii reHeTH4ecKoi nHPOpMaIuu B KIETKE.
Cybctpatbl, epMEHTHI, MEXaHHU3M.

21. Perynsius OmocuHTe3a Oellka B KJIIETKE Ha TeHETUYECKOM ypoBHE. Pollb THCTOHOB, rop-
MOHOB, KHPOPACTBOPUMBIX BUTAMUHOB, aHTUOMOTUKOB.

22. TloctrpancnsiuonHas Moaudukanus Mosiekys 6emka. OCoOOCHHOCTH CHHTE3a KOJUIareHa.
'anpokcumpoBaHue, TIHKO3WIMPOBAHKUE, OTPAHUYCHHBINA MpoTeonu3. Jpyrue MexaHu3MbI MMOCT-
TPAHCIIALIUOHHBIX MOAU(PUKAIUH.

23. OOparumasi 1 HeoOpaTuMas peryssanus OnoxuMudeckux peakiuid. [IpencraBinenue o me-
XaHU3ME HM30CTEPUUECKON perymsiuuu. Mcroab30BaHUE MPUHIMIIOB H30CTEPUUYECKON PEryIsluu
B MEMIIMHCKOW MTPAKTHKE.

24. TlpencraBineHre O MEXaHH3ME AIOCTEPHUSCKON PEryssiiui OMOXUMHUYCCKUX PEaKIU.
Annoctepuyeckue 3ppexTopbl. Buabl amiocTepuyecKoi perysium.

25. KoBanenTtHast MoauduKanus CTPyKTYpbl ()EPMEHTOB KaK MEXaHH3M PEeryysiuu OHOXHU-
MHUYECKUX peakuuii. Ponb peakumii GpochopmnmpoBanus B KoBajgeHTHOW Moaudukanuu. Perynsato-
psl pochopunrpoBanusi GepMEHTOB.

26. I'ymopanpHas perymsiuust oOMeHa TuUNuAoB. Ponb HMHCyNWHA, ajpeHainHa, TIOKaroHa
U CTEPOUIHBIX TOPMOHOB.

27. I'ymopanbHast peryisnus ooMeHa yriieBogoB. Poib MHCYNHMHA, aJpeHaTNHa, TIIIOKaroHa
Y TIIFOKOKOPTHKOHIOB.

28. I'yMopanbpHasi peryssius CoAepKaHUs TIIOKO3bl B KPOBU. MeXaHU3MBI PEryIsTOPHOTO
JEHCTBHS TOPMOHOB.

29. MexaHu3MBI Mepeadyu HHPOPMAITUU OT BHEITHUX CHUTHAJIOB Ha BHYTPHKJICTOYHBIC TPO-
IIecchl. MeXaHU3MBI YCHUJICHHSI CHTHAJIOB. BTOpHYHBIE TOCPETHUKHA U MEXaHU3MBI UX 00pa30BaHU.

30. Ponp G-OenkoB B MexaHU3Max repefadyd MWHGOpMaIMu OT BHEUIHUX CHUTHAJIOB HA BHYT-
PUKIIETOYHBIE TIPOIECCHI.

31. AeHWIATIIMKIIA3HBIA MeXaHWU3M Iepeladyd WHQPOpPMAIlMK OT BHENIHMX CHUTHAJIOB Ha
BHYTPHKJIETOUHBIE TIpotiecchl. Posib Gochonuscrepasbl B 3ToM nporiecce. 3HaueHne ypoBHsa TAMD
JUISL KIIETKU.

32. Mexanu3M nepenaun nHOOPMAIIMK OT BHEIIHUX CUTHAIOB HA BHYTPUKIIETOYHBIE MTPOIIEC-
col ¢ yaactueM ¢ocdoinurmnassl C.

33. UHo3uTonTpudochar M TUAIMITIIALEPOT KaK BTOPUYHBIC MOCPEIHUKH IPH Iepeaade
nH(OpMAaILUK OT BHEIIHWX CUTHAJIOB HA BHYTPUKIIETOYHBIE MPOIECChl. MexaHU3Mbl 00pa30BaHHUS
U JICUCTBUE.

34. Ponb MOHOB KaJIbIIMSA B MEXaHW3Max Iepeaadd WHGOPMANUU OT BHEIIHWX CHUTHAJIOB Ha
BHYTPHUKJIETOYHBIE TTPOIlecchl. KaamomymuH.

35. Posib OorpaHWYeHHOr0 MPOTEON3a B MEXaHU3MaX PErYISIIUK MPOIECCOB KUZHEACITEIN b-
Hoctu. CBepThiBaHUE KpOBU. DaKTOPHI MU MEXaHU3MBI CBEPTHIBAHUSA. 3HAYEHHE HOHOB KallbIIUs
1 BuTamMuHa K B miporieccax cBepThIBaHUS KPOBH.

36. Ponp orpaHMYEHHOTO MPOTEOJIM3a B MEXaHNU3MaX PETYJIIIHHA MPOIECCOB JKU3HEICSITETb-
Hoctu. PubpuHonus. buonornyeckas ponb GpubdpuHom3a. [InazmMuHOBas cucTema.

37. AHTUKOArynsiHTHas cuctema. [lepBUYHbIC M BTOPUYHBIE aHTUKOATYJISIHTHI.

38. Baxueiinme XapakKTepUCTUKU U COCTABIISIONINE HHTETPAIMKA METa00In3Ma.

39. OcobenHocTr MeTaboM3Ma B TIEYCHU B COCTOSIHUH TTOCTIE TIPUEMa TTHIIIH.
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40. OcobeHHOCTH METa0OM3MA B ITEYEHU B COCTOSTHUM HATOIAK U TIPU JTTUTEIIHHOM TOJIOTaHHH.

41. MexopranHblii MeTa0OIM3M U OOeCIieueHrne OpraHu3Ma dHeprocydocTparaMu B COCTOS-
HUU TI0CTIe PUeMa TTHIIH.

42. MexopranHelii MeTabonmu3M U obeclieueHrne opraHu3Ma SHEpProcyocTparaMu B COCTOSI-
HUM HATOIIAK W TIPU JTUTEIHHOM T'OJIOIAaHHH.

43. TopMoHaNIbHASL PETYIISIUS aJanTallii METaOOIMUECKUX MyTeH K COCTOSHUIO MOCIE TIPH-
eMa MUY ¥ TOJIOIaHUI0 (MHCYIIMH, TJIFOKAaroH, KaTeX0JIAMUHBI, KOPTHKOCTEPOU/IBI).

YETBEPTBIE BOITPOCHI

1. IlepeBapuBaHuie HYKJICONPOTEUHOB B XKEyJOYHO-KUIIEYHOM TpakTe. KoHeuHble MpOoayK-
Tl paclaja MUPUMUAMHOBBIX U IYPUHOBBIX HYKJIEOTHIOB. ['Mmepypukemus, mojarpa, mOJXOMAbI
K JMarHOCTHKE, MPOPUIAKTUKE U JICUCHHIO.

2. Asotuctslii 6ananc. Hopmer 6enkoB B nuTanuu. buonornyueckas HeHHOCTh OEJIKOB.

3. IlumeBas EHHOCTh OENKOB, YIJIE€BOJOB, JMINIOB, YCBAUBAEMOCTh B JKEIYJAOYHO-KHUIIIEY-
HOM TpakTe. HezameHnMble GakTopbl NUTaHUsL. DHEprus: NOTpeOHOCTh, IPOUCXOXKIEHUE U Pacxo-
JOBaHUE B OpraHU3MeE.

4. ITpumeHenne GEepMEHTOB U UX HHTHOUTOPOB B METUIIMHCKOMN MPaKTHKE.

5. Ponb neuenu B oOMeHe OENIKOB, YIII€BOOB, TUITHIOB.

6. Anturokcuueckass ¢GyHkuus nedeHu. OOe3BpexrMBaHHE B NEUEHH TOKCHYHBIX BELIECTB,
HOpPMAaJIbHBIX METa0O0JIMTOB, JIEKAPCTBEHHBIX MPETIapaToB.

7. CuHTe3 U pacmaj KpOBSHBIX MUTMEHTOB. Poib meyenn B 00pa30BaHUM JKEITYHBIX THUTMEH-
TOB. MeTaboI13M JKeIYHbIX TUTMEHTOB.

8. XKenTyxu, NpOUCXOXKAECHUE, METOAbI TUATHOCTUKHU XKEITYX.

9. bruoxumMHUYECKHEe METO/IbI JUATHOCTHKH MTOPAKEHUH TTeYCHH.

10. Ilpoucxoxnenue GEepMEHTOB IIa3Mbl KPOBU. 3HAYCHUE OTPENEICHUsI aKTUBHOCTH (ep-
MEHTOB B IJIa3Me KPOBH C AMArHOCTHUYECKON HEJBIO U JUIsl KOHTPOJIA 32 3()(HEKTUBHOCTBIO JI€USHHUS.

11. Xumuyeckuil cocTaB IUIa3Mbl KpOBH. MeTOJbl HMCCIEIOBaHMS XMMHYECKOTO COCTaBa
TUTa3MBI KPOBH, UCTIOIb3yeMbIe B KIIMHUYECKOH MPAKTHKE.

12. Bydepnsle crcTeMbl KpOBH M MX 3Ha4eHHe. Jloka3aTenbCTBO Oy(epHBIX CBOWCTB CHIBO-
poTku KpoBu. OO0IIMe NpeACTaBIeHUs O PErYISIIUU KUCIOTHO-0cHOBHOTO coctosiHus (KOC).

13. MexaHM3MbI IEpeHOca YIIEKUCIOThl U KHCI0POoJa KPOBbI0. MeXaHU3Mbl pa3BUTHUS TUIIO-
KCUYECKUX COCTOSTHUM.

14. benku mna3mel kpou. @yHkuuu. KinnH1ko-OnoXxuMuyeckoe 3HaY€HUE ONpesesieHns 00-
1iero O6esKa mia3Mbl KpOBU U O€JIKOBBIX (pakLuii.

15. Meronpl oOHapyXkeHMS M KOJIWYECTBEHHOIO ONpejeseHHs OeNKoB B OHOIOTMYECKHX
KHUIKOCTAX (MOYa, Tia3Ma KpoBH).

16. JlucnumonpoTenHEMUH, TIPUIHHBI BO3SHUKHOBEHUS, CIIOCOOBI paclio3HaBaHMs M 3HAUCHHE
B Pa3BUTUU 3a00JI€BaHUI.

17. OcHoBHBIE MOKA3aTENN aHATIN3a MOYH 3JOPOBOTO YEJIOBEKA.

18. Asotrconepikaliue BelecTBa MOYU, UX MPOUCXOXKAECHUE U pojb B opranusme. [IpuHuun
orpezeneHus o0IIero a30Ta MOYH.

19. Tlaromornveckne COCTaBHBIE YAaCTH MOYH U MX OIpE/IeIICHHE.

20. IlepeBapuBanue O€IKOB B KEIYAOUYHO-KHUIIEYHOM TpakTe. KauecTBeHHBIH M KoiHuye-
CTBEHHBIN aHAIU3 XKETYA0YHOTO COKa. Posb CONSTHON KUCIIOTHI.

21. Cox moKemyI0YHOM Kele3bl. YYacTie B epeBapuBaHUN YIIIEBOIOB U JTUMHI0B. [TpuH-
UMbl U KIMHUYECKOE 3HAYEHUE ONPEETICHUs aKTUBHOCTH aMUJIa3bl B MOYE.
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22. Knaccudukaius 1 CBOWCTBA MpoTea3. YdacThe B nepeBapuBanuu OenkoB. CyOcTpaTHas
cnenupUIHOCTh. THTHOUTOPBI IPOTEa3 M UX UCIOIB30BAHUE B KIIMHUYECKOW MPAKTHUKE MIPH HAPY-
IICHUU (PYHKIUH TTO/KEITYTIOYHON HKETIe3Bl.

23. IlumeBas LeHHOCTH yrieBoJoB. llepeBapuBanue u BcacbiBaHuE yrieBoaoB. Poib kiet-
YaTKU W MEKTUHOB B MUTaHuu. HapyiieHus nepeBapuBaHusi yrieBOJIOB, MPUHIMUIBI JUATHOCTHKU
U JICYCHUSI.

24. Dranbl IepeBapuBaHUs JTUIHUIOB MHIIH B KeIyJOYHO-KUIIEYHOM TpakTe. Polib sKemuHbIX
KHUCIOT, pepMeHTOB. [leueHOUHO-KUIIIeUHAs! PEIUPKYIISIMS KEITYHBIX KUCIOT. MexaHU3Mbl BCachl-
BaHUS MPOJIYKTOB (DePMEHTATUBHOIO THIPOJIN3a KUPA.

25. XMMHUYECKHE DPEaKLMH, JeKallue B OCHOBE THUEHHsS OENKOB B KumedHuke. [loHsTHe
0 KCEHOOMOTHKaX. MexaHU3Mbl 00€3BPEKUBAHUS UX B OpPraHU3ME.

26. IIpuunnbl runep- u runopepMeHTeMUil P NAaTOJOTHYECKUX MpoLeccax.

27. Bona. 3Hauenue Bonbl. buonorndeckas poib HaTpus, Kaius, Xjiopa. MexaHu3Mbl pery-
JISIIUUA BOJHO-MUHEPAIILHOTO OOMEHa.

28. MakpoanemMeHTsl (Kanbiuid, hocdop, Marauii). bruonorugeckas pob.

29. Ponb cepbl B 0OMeHE BEIIECTB (THOJIOBBIC U JUCYIb(PUAHBIE TPYIINBI OETKOB U TOPMOHOB,
UX y4yactue B (GOPMHUPOBAHUH CTPYKTYPHI U CHEHU(PUUIECKUX CBOMCTB O€jKa; TyTaTHOH, Cylbdo-
JIUTIA/IBI, THAMUH, OMOTHH, YYaCTHE CEphI B Ipolieccax 00e3BpeKMBAHUA).

30. MukpoanemenTsl. x 3HaueHue. Pois MOHOB MapraHiia, Meau, IIMHKA, CeJIeHa, KOOaIbTa,
rona, propa.

31. MexaHu3Mbl BcachbIBaHUS, TPAHCIIOPTA U JCTIOHUPOBaHUs Kenes3a. Pomb jkene3a B oOMeHe
BEIIIECTB.

32. OcobenHoctn MeTaboM3Ma B KJIETKAaX COCAMHUTENBHBIX TKaHed. DyHKIWU COeTUHU-
TeIbHBIX TKaHEeH 1 OMOMEIUIIMHCKOE 3HaYeHNE BHEKJIIETOUHOTO MaTpUKCa.

33. benku BOJOKHHUCTBIX CTPYKTYpP COEAMHUTEIBHBIX TKaHEH: CTPYKTYpHBbIE (KOJIareH, dia-
CTHH) U ajare3uBHble (GUOPOHEKTHH, GUOPHUIUINH, JIAMUHUH, SHTAKTHH). OCOOEHHOCTH MEPBUYHON
Y IIPOCTPAHCTBEHHON CTPYKTYphl. DyHKINH.

34. benkoo-yrneBoanbie kKomiuiekcsl (BYK), knaccuduxamnus. Pons B opranusme. OcobeH-
HOCTH cuHTe3a U pacnaaa bYK, Hapyiienue 3Tux mpomeccos.

35. Xumuueckuii coctaB MBIeYHON TKaHU. CTPOSHHUE U POJTh COKPATUTEIIBHBIX OCIIKOB.

36. MoseKysipHBIH MEXaHU3M MBIIIEYHOTO COKpAIICHUs U paccriadieHus. IcTOYHUKY SHep-
MU U MEXaHU3MBbI SHEProoOecneueH s MbIILIEYHOTO COKPALICHHUS.

37. Knunnyeckue popmbl cUHIpOMa HeqocTaTouHOro muTaHus. [Ipoucxoxaenue, xapakrep-
HbI€ HapyIIEHHs] METa00Iu3Ma.

38. Cunapom HemocTaToyHOTO TaHus. OCHOBHBIC TPUYMHBI Pa3BUTHSI ITPH 3a00JICBAHHSIX.

39. OcobenHocTr 0OMeHa JIMIUAOB, YTIIEBOJOB U aMUHOKHUCIIOT B HEPBHOM TKaHHU.

40. TIpoucxoxeHne BaKHEUIINX HEHPOMEAMAaTOPOB (ALETUIXOJNHUH, TIyTaMaT, TJIHIIHH,
cepoToHuH, Katexonamunbl, T AMK). Ux 6uonoruueckas poib, KaTaboJIn3M.
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INEPEYEHDb DK3AMEHAIIMOHHbIX BOITPOCOB
MO BUOJIOrMYECKOW XUMHUHA
JJIA THOCTPAHHBIX YYAIIIUXCA MEJUIINHCKOI'O ®AKYJBTETA

XHUMMHS BEJKOB

1. Amunokucnotsl. Knaccudukanms, cBOHCTBa, CTPOCHHUE.

2. Tunbl CBsA3EH OCTATKOB AMHUHOKHUCIIOT B MoJieKyJie Oenika. CBOWMCTBA IENTHIHON CBS3U.

3. ®u3MKO-XUMHUYECKUE CBOMCTBA OenkoB. PacTBOpuMOCTb, (haKTOPBI YCTOMUMBOCTH OEJIKOB
B pactBope. BricanuBanue.

4. OyHKUIUU OENKOB.

5. Hcnonb3oBanue 0J10T-aHaNM3a sl UACHTU(DUKAIIMHA OSIIKOB.

6. IloHaTre o MEPBUYHOM, BTOPUYHONW W HAIBTOPUYHON CTPYKTYpax OCITKOBON MOJICKYJIBI.
Tumnsl cBs3el Mex a1y OCTaTKaMU aMUHOKHCIIOT. JIOMEHBI.

7. IlonsiTe O TPETUYHON CTPYKType OEIKOBOM MOJEKyJbl. THUIBI CBSI3€H MEXy OCTaTKaMu
AMHHOKHCIIOT, XapaKTEepHbIE IS ATOH NPOCTPAHCTBEHHOH CTPYKTyphl. [leHaryparms Oernka.
@DaKTOpHI, BBI3BIBAIOIINE JCHATYPALIUIO.

8. UerBepTHuHas cTpykTypa O6enkoB. [Ipumepsl GyHKIIMOHUPOBaHUS OEIKOB C UeTBEPTHUUHOMN
CTPYKTYPOM.

9. Ipunnumne! knaccudukanuu 6eiaxoB. [IpocTeie OeNKy 1 X POJIb B OPraHU3Me.

10. Cnoxuble 6enku. CTpoeHHe MPOCTETUYECKUX TPYIII CIOXKHBIX OETKOB. 3HAYCHHE CIOXK-
HBIX OEJTKOB B OpraHU3Me.

MDEPMEHTBI

11. Ponb depMeHTOB B mpolieccax KU3HEAESATeIbHOCTH. [IpUHIIMIBI HOMEHKIIATYpPhI U Kiac-
cudukanuu GepMeHTOB.

12. Xumnyeckas npupoaa Gpepmenton. Odmiue cBoiicTBa (hepMEHTOB.

13. Crpoenne dpepMeHTOB. AKTHBHBIN EHTP QepMeHTa.

14. Kodepmentsl. Knaccugukaius u poib.

15. Mexauu3m neiictBus pepmeHTOB. KuHeTnka hepMeHTaTUBHBIX peaKIii.

16. M3odepmMeHThI, UX MOJEKYJISIPHBIE PA3HOBUAHOCTH, POJIb B KIIETKE.

17. O6mue npUHLIMIIBI PErYIISINY (pepMEHTAaTUBHBIX NTPOLIECCOB.

18. MexaHHu3M W30CTEPUUECKOI PETYISIIIMKA aKTUBHOCTH (DEPMEHTOB.

19. MexaHM3M alIOCTEPUIECKON perysiui aKTUBHOCTH (PEPMEHTOB.

20. KoaneHTHas MOAMDUKAIIS CTPYKTYPBI KaK MEXaHU3M PETYJIIIUN aKTUBHOCTU (PepMEHTa.

21. Naruburopsl (hepMeHTOB, KIacCH(UKAIUS, XapaKTePUCTHKA.

22. IlpumeHenne GepMEHTOB B METUIIMHCKOHN MPAKTHKE.

BUOSHEPTETUKA

23. O6miee mpejacraBieHne o Meradoau3aMe. CBs3b MEXIy KaTaOOJIM3MOM W aHA0OJIU3MOM.
OO6mwe (eHTpaIbHBIC) MTyTH METabOIN3MA.

24. OKUCIUTENhHO-BOCCTAHOBUTENBHBIE MPOLIECCHl B TKaHAX. [lyTH MCHONb30BaHUS KUCIIO-
polia B KJIETKax.

25. AneHwniioBasi cucteMa W ee OMOJIOTMYecKoe 3HaueHWe. MeXaHW3Mbl CHHTE3a W ITyTH
ncnosyib3oBanust ATO.

26. CoBpeMeHHOE MPEICTaBIeHNE O TKAHEBOM JbIXaHUH. J[pIXaTeNbHas 1€ MUTOXOHAPUI
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U €€ XapaKTepPHUCTHKA: HUKOTUHAMH/I3aBUCHMBIEC U (DIIaBUH3aBUCHMBIC JETUAPOTCHA3bI, YOMXUHOH
(k03H3UM ), IUTOXPOMHAsSI CUCTEMA, UX XUMUYECKOE CTPOECHHE U POJIb B OKHCIUTEIBHBIX IPOIECCax.
27. OxucnurensHoe (ochopunupoBaHue. XeMHOCMOTHUYECKAs TEOpUS OKUCIUTEILHOTO
dhochoprmmmpoBanus.
28. IIpHuMHbBI THIIO9HEPTETHYECKUX COCTOSHHUN B KIeTKax. VIHrMOMTOpHI M pa3oOmmrenn
TKAaHEBOTO JIBIXaHUS M OKUCIUTENHHOTO (hochOoprimMpoBanHusi, MEXaHU3M UX JCHCTBUSI.

OBMEH YIJIEBOJOB

29. Vraesogasl. Knaccudukanmsi, Onosorndeckas poJb.

30. IMumesas EHHOCTH YIiIeBONOB. llepeBapuBaHue M BcachIBaHHE YITIEBOJIOB. Poib KieT-
YaTKH B MHUILIEBAPECHUU.

31. Cuntes u pacnaj rMKoreHa. MexaHu3msl peryssiiuu. Pa3nnuus rimkoreHonausa B reve-
HU 1 MBIIIIAX.

32. IlpeBpamieHust yriieBOJIOB B aHAYPOOHBIX YCIOBHIX. DHEPreTHYECKUI BBIXO] TIIMKOJIN3A,
MexaHu3M oopazoBanus ATO.

33. A3po0OHOE OKHCIIEHHUE TJIIOKO3bl, 3Talbl, KOHEYHbIE MPOAYKTHl. DHEPreTUYEeCKUN BBIXOJ
1 MexaHu3Mbl 00pazoBanus ATO.

34. Cynpba KOHEYHBIX MPOAYKTOB TIIMKOJIHM3a — ITHUPOBHHOTPATHOW W MOJOYHOH KHCIOT.
I'mokoneorene3. epMeHTHI, YIaCTBYIOIIUE B TNIFOKOHEOTeHEe3€e. Perymsius rirokoHeoreHesa.

35. OxkucnuTenpHoe JeKapOOKCUIMPOBAHUE MUPOBUHOIPAAHON KHCIOTHI U APYTUX 0O-KETO-
KHCJIOT, (hepMEHThI, KOPEPMEHTHI, OMOJIOTHYECKOE 3HAUCHHUE.

36. JIumonHokucielid nuki. [Ipomexxyrounsie sTamnsl, GpepMeHTsl. bruonorndeckoe 3HaueHHE
ukiIa. CBS3b € MPOLECCOM OKHCIUTEIBHOTO (POchOpHINPOBAHHUSL.

37. Ilenro3odocdaTHblil MyTh pacnaaa IIOKO3bl U €r0 OMoIoruyecKast poib.

38. I'mokypOHOBBIN MyTh pacrajia roKo3bl. bruonornyeckas poib.

39. Perymsmusi conepkaHus TIIIOKO3BI B KPOBU. MEXaHU3MBI PErylIsiTOPHOTO JCHCTBUS TOP-
MOHOB (MHCYJIHMH, aIpCHAJINH, TIFOKAroH, TIFOKOKOPTUKOHIBI U JIP. ).

OBMEH JIMITUJI0OB

40. Jlunuasl. buonornyeckas posb. Knaccnpukanus nununoB. X oCHOBHbIE CBOHCTBA.

41. Knaccuukanus >KUPHBIX KHCIOT. BRICOKOHETpenenbpHbIe )KUpHBIE KHCIOTHL. [Ipon3Bo-
HBIC apaxHIOHOBOW KHUCIIOTHI (IIPOCTATJIAHAMHBI, TPOCTAIIMKIMHBI, TPOMOOKCAHBI, JIEHKOTPHEHHI)
U X OMOJIOTHYECKas pOib.

42. I'munepodocdomunuasl. XUMUYECKOE CTPOSHHE, CBOWCTBA U OHOIOrUYecKast pob.

43. Xonecrepoi, OMOCHMHTE3 W OwWoormueckas poib. Hapymrenus oOMeHa xojectepoiia
(aTepockiiepo3, JKeITIHOKaMEHHast 00JIe3HB).

44. TlepeBapuBaHue >XUpoB U (ochoNUNIUIOB B NHUIIEBAPUTEILHOM TpPaKTE: 3MYJIbIHpPOBa-
HUE, (PepMEHTHI, MPOYKTHI THAPOIN3a, MULICIJIIPHOE PacTBOpEHHE. PoJb JKeIMYHBIX KHCIIOT B IIe-
peBapUBaHHUH JTHITHIOB.

45. PecuHTe3 TpUALMITIIMLEPOIOB U GocdoaunuioB B aHTepouuTax. GopMHUpoBaHUE XHUIIO-
MHUKPOHOB, UX COCTaB U CTPYKTYpA.

46. JlumonpoTenHsl CHIBOPOTKH KpoBU. Kitaccuduxkanus, coctas, MecTo oOpa3oBaHus, B3au-
MornpeBpalieHus. Posib MMmonpoTenHInmassl, JEMUTHH: XojecTeponauuiaTrpancdepassl (JIXAT).

47. CuHTe3 U MOOWIN3aLMS )KUPA B KUPOBOM TKaHU. ['OpMOHUYBCTBUTEIbHAS JIUTIA3A.

48. CuHTE3 U ceKpenys JUMUAO0B B IIeYeHH. PoJb TUMOTPONHBIX (haKTOPOB.

49. LentpanbHas poib anetwii-KoA B oOMeHe BelecTs.
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50. Knerounas nokanmm3aius ¥ OHMOJIOTHYECKOE 3HAYeHUE [-, 0- M M-OKHUCICHUS KUPHBIX
KHCJIOT.

51. Xumusm B-okucieHus KupHbX KUCIOT. Poinb KoA-SH u AT®. Jlokanu3amnusi OKHCICHUS
B KJieTke. CBsI3b ¢ pepMeHTaMU MepeHOCca AIEKTPOHOB. DHEPTeTUYECKUI BBIXO]T 3-OKUCICHHUSI.

52. KetoHoBBIE Tena, MeXaHU3Mbl 00pa3oBaHMs KETOHOBBIX Tell. Poib B opranusme. Keros
npu quabere U roJIoAaHuy. 3HAYCHUE ONPE/ICIICHUS KETOHOBBIX TEJ B MOYE.

53. CuHTte3 ®UpHBIX KUCIOT. CBsI3b C TIMKOJIN30M, MeHT030(ochaTHRIM MyTeM MpeBpalie-
HMA TI0KO3bl, HuKiIoM Kpebca. 3nauenne CO2, AT®, HAJI®H-H', 6uoruna. [lonudepmenTHbIH
KOMIUIEKC, CHUHTE3UPYIOIIUN KUPHBbIE KHUCIOTHl. AKTHUBAaTOPbl U MHTUOUTOPHI CHHTE3a >KUPHBIX
KHCJIOT.

54. T'opmoHanbHas peryysaius oOMeHa JTUTUIOB.

OBMEH BEJIKOB U AMUHOKHUCJIOT

55. Aszotuctsiii 6ananc. Hopmer 6enkoB B nmutanud. buonorunyueckasi HeHHOCTH OEJIKOB.

56. Xapakrepuctuka mporeas. Poib OrpaHWYeHHOr0 MPOTEOIHM3a B JKU3HEACATEIHHOCTH
KJICTKH.

57. IlepeBapuBanue OEIKOB B JKEITYAOYHO-KUIIEYHOM TpakTe. Poiib cossiHOM KUCIOThI. AHa-
JIU3 KEJIyI0YHOT'0 COKa.

58. IlenTuaassl MOKETYAOYHON JKEJIe3bl, MEXaHU3M UX JeHCTBHs. VHTHOUTOPHI TenTHIa3
U UX UCTOJIb30BaHUE B KJIMHUYECKON MPAKTUKE IPU HAPYLICHUU (PYHKIMU MOKETYI0YHON JKeIe3bl.

59. AMHHOKHUCIOTHBIN (oHJ KieTku. Mcrounuku nonosiHeHus. Ilytu ucnons3oBaHus amMu-
HOKHCIIOTHOTO (pOHJIA.

60. ITepeamunamnpoBanue. ®epmentsl. Kodhepmentel. Posb 3Tor0o mporecca s sKA3HEIEs-
TEIBHOCTU KJIETKH. /[MarHOCTHYECKOE 3HAUEHUE ONPEENICHUS aKTUBHOCTH TPAHCAMHHA3 B CHIBO-
POTKE KPOBH.

61. ITytu ne3aMUHUPOBAHHUS aMUHOKHCIOT. DepMEHTHI U KOPEPMEHTHI OKUCITUTEIBHOTO J1e3-
aMUHHUpOBaHus. buonornyeckoe 3HaueHNe rIyTaMaTAeruAPOreHa3HON peakinu.

62. Ilytu npeBparieHus: 0€3a30THCTOIO OCTaTKAa AMUHOKHUCIIOT. [ TMKOTeHHBIE U KETOr€HHBIE
AMUHOKHCJIOTBHI.

63. [lytn oOe3BpexxuBanus ammmuaka. OOpa3oBaHWe TIyTaMHHA M aclapardiHa ¥ WX pOIb
B TPAHCIIOPTE aMMHAaKa.

64. Ob6pa3oBaHue MO4eBUHBL. Pojb MeyeHn B MOUEeBMHOOOpa30BaHMU. 3HaUEHHE MCCIIE0Ba-
HUS YPOBHSI MOYEBUHBI U OCTATOYHOI'O a30Ta B KIIMHUYECKON IIPAKTHKE.

65. JlekapOokcmimpoBanue amMHHOKUCIOT. OOpa3oBaHHEe OWOTEHHBIX AMHUHOB M HX POIb
B OpraHu3Me.

XUMUA 1 OBMEH HYKJEUHOBBIX KUCJIOT

66. Hykneunossie kucnotsl. JIHK u PHK, ux ctpoenue, pacnpenenenue B kieTke, QyHKIHMH.

67. Ocobennoctu nepBuuHOl 1 BTopruHOU cTpykTypsl JJHK n PHK. B3anmoneiictBue Hyk-
JIEMHOBBIX KHCJIOT ¢ OenkaMu. CTpoeHue HyKJIEOPOTEHHOB.

68. Koneunsle MpoayKThl pacnasa TUPUMHUINHOBBIX U IMYPUHOBBIX HYKJIEOTHIOB. 3HAYCHHE
OIpEJIETICHUS COAECPKAHUSA MOUEBOM KUCIIOTHI B KPOBU U MOUYE B KIIMHUYECKOH IIPAKTUKE.

69. bruocuHTe3 MypHHOBBIX HYKJICOTHIOB. McXoHbIe CyOCcTpaThl cuHTe3a. Perymsmus cuaTesa.

70. buocuHTE3 MUPUMHIMHOBBIX HYKJICOTHIOB. McxomHble cyOcTpaThl cuHTe3a. Peryssimms
CUHTE3A.

71. Hazosure ae3okcupudonykieotuasl s cuatesa JJHK u ykaxurte mytn ux oOpa3oBaHus.
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72. Matpuunbiii Mexanu3m cunteza JIHK. ®epmentsr u cybcrpaTel cuaTe3a. OCOOEHHOCTH
CHHTE3a y DYKapHOT.

73. Cunte3 PHK. ®epmenTs! u cyocTpaTsl cuHTe3a. OCOOEHHOCTH CHHTE3a Y 9yKapuoT.

74. T'eHeTyeCKUl KO U €ro CBOICTBA.

75. Ponb T-PHK B cuntese 6enka. Cnerupuunocts APCa3. Anantopnas @ynkius T-PHK.

76. CoBpeMeHHBIE MpeICTaBIeHUs 0 OnocuHTe3e Oernka.

I"'OPMOHBI

77. T'opmonbl. Xumuueckas npupoja. Knaccudukamus. Csizb CTpYKTYpbl TOPMOHOB C MeXa-
HHU3MOM HX JICHCTBUA.

78. MexaHu3MBbI ACHCTBHSI TOPMOHOB HA KJIETKU. Poiib G-0€TKOB, BTOPHYHBIX TOCPEIHUKOB,
MIPOTEUHKHUHA3.

79. T'opmonbl runodusa, UX XumMuueckas npupona. Cssb ¢ runotaiamycoM. ['opMoHBI aje-
Horuno¢uza. CoMaTOTPONMH — MOJICKYJISIPHBIM MEXaHU3M IPOBEIEHNUS CUTHAJA B KIETKY, BIIHS-
HUE Ha META0OIU3M.

80. I'opmons! Helporunoduza. BazonpeccuH — MONEKYISPHBIN MEXaHU3M MPOBEACHUS CHUT-
Haja B KJIETKY, BIIUSHHUE HA METa0O0IN3M

81. 'opMOHBI IUTOBUIHON Kene3bl. MIX cTpoeHne, MeXaHu3M JCHCTBUS, BIUSHUE HA MeTa-
6omm3Mm. ['uno- u runepTUpeos.

82. T'opmonsl, perynupytonie odOMeH kanblus U Qochopa. Xumuyeckas Mpupoaa, Mexa-
HU3MBI TIepelaun CUTHaJa B KJIIETKaX-MHUIICHAX, OMOJIOTUYECKOE EHCTBHE.

83. Mucynuu. XuMmudeckas MpUpoia, perenTopbl, MEXaHU3M Tepeiad CUTHAlIa B KIIETKaX-
MUIeHsX. BausiHue nacynHa Ha oOMeH BemecTB. CaxapHbIid quader.

84. I'moxaron. XuMudeckas Mpupoja, pelenTopbl, MEXaHU3M Mepeaadn CUTHalla B KJIeTKaxX-
MUIICHSIX, BIUSIHUE Ha OOMEH BEIIECTB.

85. I'mokoKOpTHKOUIBI. XUMHUYECKas MPHUPO/IA, PEIENTOpbl, MEXaHU3M IepeJadyd CHTHala
B KJIETKaX-MMILIEHSX, BIUSHUE HA OOMEH BEIIECTB.

86. MuHepaloKOpTUKOUAbI. XUMUYecKasi MPUPOa, PEeLENTOPbl, MEXaHU3M Tepefaun CUTHa-
Ja B KJIETKaX-MUIICHSX, BIUSHUE HA OOMEH BEIECTB.

87. T'opMOHBI MO3TOBOM YacCTH HAMOYCYHUKOB. KaTexoiiaMuHbl: 1odaMuH, aapeHaInH, HO-
paapeHanuH. CTpoeHue, peLenTopbl, MEXaHW3M MepeJauyd CHUrHajla B KIIETKaX-MUUIIEHSX, POJb
B OpraHusMe.

88. Myxckue U KEHCKHE MOJI0BbIe TOPMOHBI. XUMUYECKasl MPUPOJIA, PELETITOPI, MEXaHU3M
nepelayy CUrHajia B KJIeTKax-MHIlIeHsX. BiusHue Ha 0OMEH BelecTB.

bHOXVMHS IUTAHUSA U1 UHTETPAIIMSI METABOJIM3MA

Bopopacreopumbie BATAMMHBI

89. OOmas xapakTepucTHKa U Kiaccu(ukanus BUTAMUHOB. AHTUBUTaMUHBI. METOBI OIeH-
KM 00€CTeYeHHOCTH OPraHn3Ma BUTAMUHAMH.

90. buotun. KodepmentHas ¢opma. buonormueckas ponb. [Ipu3HakM THITOBHTaMHUHO3A.
[TumeBsie ucrounuku. CyrouHasi MOTPEOHOCTb.

91. ButamuH Bi. Yuactue B noctpoenuu kopepmenToB. Posis B oOmene Bemiects. [lpuznaku
runoBuTaMuHo3a. [Iumessie ncrounuku. CyroyHasi moTpeOHOCTD.

92. Butamun B,.Ctpoenwne, yuactue B 00pa3zoBaHud (hIaBHHOBBIX KOQepMEeHTOB. buosoru-
yeckas pousb. [lpusHaku runoBuramMuHo3sa. [umessie ncrounuku. CyroyHas noTpeOHOCTb.
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93. Butamun Bs. Yuactue B oOpazoBanuu kopepmeHToB. Pois B oOMene BemiecTB. [Ipu3Ha-
KU TUIIOBUTaMuHO3a. [IumeBsie ncrounnku. CyTroyHas noTpeOHOCTb.

94. Burtamun B12. Kobamunusie kodepmeHTsl. YuacTue B oOMeHe BemecTs. [Ipu3Haku rumo-
BuTamMHHO3a. [Inmesbie nctouyHuku. CyTouHas NOTpeOHOCTb.

95. Buramun C. buonornyeckoe 3Hauyenue. [lpusHaku runoBuramunosa. [IuineBbie ucTou-
HuKku. CyTo4Has MOTpeOHOCTb.

96. IlantoTenoBas kuciora. KopepmeHTsl, conepxaue naHTOTEHOBYIO KUCIOTY. bronoru-
yeckas poisb. [Ipu3Haku runosuramunosa. Iumesslie ncrounnku. CyroyHas noTpeOHOCTb.

97. Buramun PP. Ctpoenue, yuactue B 00pa30BaHMM HUKOTHHAMUIHBIX KOdepMeHTOB. [1pu-
3HAKM TMIIOBUTaMUHO3a. [Inmessie ncrounuku. CyToyHasi mOTpEeOHOCTb.

98. ®onuesas kucnora. CtpoeHue, yaactue B oOpa3zoBanuu kohepmeHToB. Poins B oOMeHe
BemiecTB. [Ipu3naku runoButamuHo3a. [Inmessle nctouyHuku. CyTouHas NOTpeOHOCTb.

99. ButamMuHOIIO00HBIE BelIecTBa: OMOQIIABOHOU B! (BUTaMUH P), mapaaMuHOOEH30WHAs
KHMCJIOTa, MTHO3UTOJ, TaHTaMOoBasi KUCJIOTA, JUIOEBas KUCIoTa, XouuH, Butamud U u np. buonoru-
YyecKasi poJib.

KupopacTBopuMble BATAMUHBI

100. Butamunsl rpymnmsl A. buonorudeckas poib. SIBIeHUs TMIIO- U TUNepBUTaMuHoO3a. [1u-
meBble UCTOYHUKH. CyTO4Hast HOTPEOHOCTD.

101. Butamunsl rpynmnsl E. bruonoruueckast ponb. SIBnenus runoButamuno3a. [lumessie nc-
TouHUKU. CyTO4YHAass HOTPEOHOCTb.

102. Butamunsl rpynnsl D. Ctpoenue, 6uonoruyeckas posib. SIBIE€HUs TMIO- U TUIEpBUTA-
MuHo3a. [Tumessie ncrounnku. CyTouHas MOTPeOHOCTb.

103. Butamunsl rpynmnsl K. buonorndeckas posb. ['umoButamuno3. [TumieBbie MCTOYHUKH.
CyrouHas MOTpeOHOCTb.

Bona u MuHepajibHbIe BellleCTBa

104. Bona. 3nauenne Boabl. bronorndeckast posib HaTpHsi, Kanus, Xjaopa. MexaHu3Mbl pery-
JISIIUUA BOJTHO-MUHEPATILHOTO OOMEHa.

105. MakpoanemeHTs! (kayblui, Gocdop, Maruuii). buongoruueckas poss.

106. Ponb cepsl B oOMeHe BeriecTB. THoMOBbIE U JUCYIb(UIHBIE TPYMIBI OEIKOB U TOPMO-
HOB, UX ydacTue B (DOPMHPOBAHUHU CTPYKTYpbl M CHEIU(PUUYECKHX CBOMCTB Oenka. I'yTaTHOH,
CyIb(OJIUNNBL, THAMHUH, OMOTHH, Y4acTue B 00€3BpEKUBAHUU.

107. MukpoosnemeHTsl. Mx 3HaueHue. Poinb MOHOB MapraHia, Meau, IIMHKa, celieHa, KoOasb-
Ta, oxa, Gropa.

108. MexaHu3MBl BCAChIBaHUS, TPAHCIOPTA M JCTIOHMPOBAHHUS Jkene3a. Poib xkene3a B 00-
MEHE BEILECTB.

HMuTerpanust MeTado1u3mMa U HApylIeHUs] MUTAHUA

109. MexopranHbiii MeTaboIM3M U 00ecleueHue OpraHu3Ma dSHEProcyocTpaTaMu B COCTOSI-
HUU T0CJIe IpUeMa MHILIH.

110. MexopraHHbIii MeTa0O0JIN3M B OOECIICYeHUE OpPTaHu3Ma SHEProcyocTpaTaMu B COCTOSI-
HUM HAaTOUIAK U IPU AJTUTEIHHOM T'OJI0JITAaHHH.

111. Knunauyeckue (GopMbl cHHApPOMa HeAOCTaTOuyHOro nuTaHus. Ilpomcxoxnenue, xapak-
TepHbIE HapyllIeHHus MeTabonu3Ma.

BuoxumMus KPOBAU

112. XumuuecKkuii cocTaB Tula3Mbl KpOBH. BelKkuW Imia3Mbl KpOBH M MX POJb B OpraHU3ME.
3HayeHue ompeAeseHus oO0mero Oenka IiaasMbl KPOBH M OTICNBHBIX (PAaKIMKA B KIMHUYECKOH
IIPAKTHKE.
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113. TIpoucxoxxnenne HepMEHTOB TUIa3Mbl KPOBU. 3HAUEHUE ONPECIICHHS] aKTUBHOCTH (ep-
MEHTOB B IJIa3Me KPOBH C AMATHOCTHUYECKON IEIIBIO U JUIsl KOHTPOJIA 32 3(P(PEKTUBHOCTBIO JTCUCHHS.

114. BydepHbie cucTeMBbl KPOBU M UX 3HAYCHHE.

115. MexaHu3Mbl HEpeHOca KHUCIOPOAa U YIIIEKHUCIOTHl KPOBBIO. MeXaHU3Mbl pa3BUTHUA
TUIOKCHUYECKUX COCTOSIHUM.

116. CeeptbiBanue kpoBH. Pa3pl remokoarymsanuu. akTopel ¥ MEXaHU3Mbl CBEPTHIBAHUS
KPOBH.

117. 3naveHnue MOHOB KaJbIus U BUTaMuHa K B mpolieccax cBepThIBaHUS KPOBH.

118. AnTHKOAryJassHTHasI CHCTEMA.

119. ®ubpunonus. buonorunyeckas ponb pudpunonusa. [Inasmunosas cucrema.

buoxumus NEYEHU

120. Ponp meueHn B OOMEHHBIX Ipolieccax B opraHu3Me. AHTUTOKCHYecKass (PYHKIIHsS rede-
HU. BUOXUMUYECKUE METO/IbI TMATHOCTUKH MTOPAKCHHUS TICUCHHU.

121. CunHte3 W pacnaj KpPOBSHBIX MHUTMEHTOB. Poib meueHu B 00pa3oBaHUM KEITIHBIX
MUTMEHTOB. MeTaboJIM3M KETUHBIX ITUTMEHTOB.

BbroXuMuSsI MBIIII]

122. Xumuueckuii cocTaB MBIIEYHON TKaHU. CTPOSHHUE U POJTh COKPATUTEILHBIX OCITKOB.
123. MonekyisipHble MEXaHH3Mbl MBIIICYHOTO COKpalleHHUs U paccialieHus. McrouyHuku
SHEPIuu, 00CCIICYNBAIOIIIE MBIIICYHOE COKPAIIICHUE.

BrnoxumMust COEAUHUTEJBLHBIX TKAHEN

124. BenkoBo-yriIeBOAHBIE KOMITICKCHI. Kitaccuukamnust 1 poib B opranuzMe. OcoOCHHOCTH
OrocuHTE3a U pacmnaaa OeNKOBO-YIIIEBOAHBIX KOMILIEKCOB COSTUMHUTENbHBIX TKaHEH.

125. benku BOJTOKHHUCTBIX CTPYKTYP COSAMHHUTENBHBIX TKaHeW (KoyareH, >macTuH, GuodpoH-
exTuH). OcoOeHHOCTU CTPYKTYphl. DyHKIIHH.

126. OcobeHHOCTH OMOCHHTE3a KOJUTareHa u 3nactuHa. Pons ButamuHa C B CHHTE3€ KOJIIa-
reHa.

buoxumMuga Mmouyu

127. OcHOBHBIE MTOKA3aTEIN aHATN3a MOYH 3]JOPOBOTO YEIIOBEKA.
128. TMaronornyeckre KOMIOHEHTHI MOYH U UX OTpeelieHUE.

BUOXUMMSI HEPBHOM TKAHU

129. OcobenHocTH 0OMEHa JINTTHIOB, YTICBOAOB U AMUHOKHUCIIOT B HEPBHOW TKAHH.
130. IIpoucxoxaeHne Ba)KHEHIINX HEHPOMETUaTOpOB (AIETUIIXOJINH, TIIyTaMar, TJIUIKH, Ce-
poTtoHuH, karexonamunsl, [ AMK). Mx 6uonorudeckast poib, KaTabOIH3M.

198



OT'JIABJIEHHUE

IIpaBuiIa TeXHHKH 0€30MACHOCTH MPH PadoTe B XHMHYECKOH JTAOOPATOPHM. ......cvvvvvvveeiirieiieearineeens 3

CTpykTrypa, pyHKIMH, CBOICTBA 0€JIKOB U NMenTHA0B. MeToabl UCC/IeJOBAHUS DEIKOB.................... 4

3anstue 1. Beenenue B mpaktukyM. BBenenue B Onoxumuro. CTpoeHHE aMHUHOKHUCIIOT U TISHITHIIOB.
KonmdecTBeHHOE OMpeneicHIe COAepKaHUs OeTKa B OMOTOTHICCKIX KUITKOCTIX vvvvvveessvesssneessiessssneesens 4

3ansitre 2. YPOBHU CTPYKTYPHOU OpraHu3aIiy OCIIKOBBIX MOJCKYJ. DU3NKO-XUMUYECKUE
CBOHCTBA OEIIKOB. PEAKIIAN OCAIKIICHIST OEITKOB..1uvuvuverurersrssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 8

3ansatue 3. MeTonpl pa3aeieHus, BBIICICHUS M OYUCTKA OeKOB. CIIOXKHBIC OCIKH.

N1 10070 1y o T 61 SO ST P PR TUROPPRO 15
L0 T 0 T3 S (TR SUSPOPRSPRN 20
3anstue 4. @epmentsl. Knaccudukanus, ctpoeHne, cBoiicTBa. BiusHue pazinyHbIx HakTopoB

HA AKTUBHOCTD (DEPMEHTOB ... teeteetresreauteanseasseessesasseasstaseesseesseesssesssessstanseessesibssabbnssseasseenseessessnessnnesnsesnnes 20
3ansrtue 5. Perynsus aevicteus ¢pepmeHToB. KonndyecTBeHHOE ONpeiesieHe akTHBHOCTH

1113 10 (35 N0 ST PSSP R PR PRT PSPPI 26
3anstre 6. KommokBuyM 1o TeMaM «XUMHS OEITKOBY», «DEPMEHTED) .....ccveeveerverriresireareesreesieeseesnesnesnes 32
Brenenne B MeTa00M3M. BHOIOTHYECKO@ OKMCIICHHEE .........oviiveiriiiienriiiisiee et 35

3ansitue 7. BBenenue B Metabonmsm. LleHTpanbHbie MeTabonnyeckue myTH (OKUCIUTENFHOE
nexapookcunupoBanue [I1BK, numonnokucnstii nnki Kpedca). M3yuenne pynknuonuposanus L[TK ..... 35

3anstue 8. buonorndyeckoe okucnenune. OxkucnurenbHoe GochopunrpoBanue. [lytn yrunmmzanun
KHcinopoa kietkamu. M3ydenue okucnurenasHoro ¢pochoprnupoBanus. OOHapyxeHHe

10 X001 (0] 011 4 1§ i 1 S OO TSPV URTPPPPROTN 41
OOMEH YTTICBOMOB .......c.uviiutiiitiiiieitii ittt ette st et s sh e e sh e e sese s b e s e e e bbb e e e b e e s b e s eba e e sb e e eb e e sh e e she e she e se b e s b e s b e e b e e sreesree s 47
3anstue 9. [lepeBapruBanue yrieBooB. [ THKOreHE3 U TIIMKOTeHON3. [ TMKOH3 ¥ CIUpTOBOE OpOsKEHHE.
OOHapy>KeHHE TPOTYKTOB CITUPTOBOTO OPOIKEHHMS ....vvuvvnrirreeseiresseesressesssesnesseenesnesssssnesseessesnesssssnessessresnens 47
3anstue 10. [Tytn metabonmu3ma nupysara. [ mokoHeoreHe3. A3poOHbIi pacia IITF0KO3bI

10 koHeuHbIX MpoaykToB (CO2 u H20). KonuuectBenHoe onpenenerue [IBK B MOYE ......veevvvveeviiieiiennee, 51
3ansatue 11. Bropuunbie myTi oOMeHa IItoKo3bl. MeTaboau3M rajaakTo3bl, GpyKTO3bl, 3TaHOIA.
KonnuecTBeHHOE OMPEIETEHUE TIFOKOZBI B KPOBH .. .ce.vvieuriesteesseesiressnessreasreesseessesssesasneasnsasseessesssessnnssnnesnes 56
3anstue 12. KommokBuywm 1o TeMam «Bpenenue B MeTabom3my, «LleHTpaipHble MEeTa00INIeCKHe Ty T,
«buonorunueckoe okucnenue», «OkucnurensHoe GpochopuinpoBanney, «OOMEH YTICBOTOBY................. 63
L0 L000Y (02 0 7 007 01 (1) J 67
3ansatue 13. OOMeH TUNKUI0B: IepeBapuBaHKe, BCAChIBAHHUE, PECHHTE3. TPaHCIIOPT 3K30T€HHBIX

TATIAIOB. OTPEICTCHIE AKTHBHOCTH JTHITIAB. . ..veeeuvveesereesureeessreessseessssessssesssssessssessnsssesssessssseessessnssesssessnsenans 67
3ansatue 14. Tpancnopt munuaoB KpoBeio. OOMeH xonectepoia. JlenonrnpoBaHue 1 MOOMIN3ALHS
0B, KoardecTBEHHOE ONPEIEICHUE P-TTHITOTIPOTEHHOB ......ve.vverveteestesteaseestesseessessesseeseesseensesseesnensenns 73
3anrstue 15. BHyTpukiieTouHslii 0OMeH XKUpHBIX KAciIoT. KeroHoBble Tena. KonmnuecTBeHHOE

OTIPEIEIICHUE XOIECTEPOIIA B CHIBOPOTKE KPOBH .r...vuriereesresseaseeresseesressesssesnesseesnesnessssssesseessesnesssssnessesnsennens 77
3anastue 16. KommokBryM 1m0 TeMe «OOMEH JIHTTHIIOBY) .....veeveeveerurersressressreesseessesssesssseasseasseesseessesssnssnesnes 83
OOMEH BRITKOB..........cueiiiiiiitieie ettt ettt st e st et e st e e e b e e R e e e R e e e b e e es e e se e e ere e nre e sheesaeessnesane e neenreenreenneeas 86
3anstue 17. [lepeBaprBanne 1 BCachIBAHUE OCITKOB. AHATN3 KETYAOTHOTO COKA uvvvevrrerrrersireesreesseneesens 86

199



3ansartue 18. BHyTpukiieToUHbI 00MeH aMHHOKHCIOT. O0e3BpexkuBaHne aMmmuaka. KonndyectBeHHOE
OIIpeIeJICHUE OCTATOYHOI'O a30Ta KPOBU M MOUEBUHBI B Moue. HapyIleHuss aMUHOKHCIIOTHOTO

(o100 o) H ST PP PO TP URTUPTPPRTOPROTN 91
O0OMeH HYKJ1eONPOTENHOB. MeTOAbI MOJEKYISAPHOM OHOIOTHI ..........oveevieniiiieiienieeiee e siee e 98
3ansaTue 19. Xumus 1 0OMeH HyKJIeonpoTernHOB. OmpeneneHue coepKanusl MOUYEBON KUCIOTHI

FL OOIIIETO A30TA B MOUE ...cceiiuvvvreeieeeesssisssssesssesssssasssssesssesssssasssssssssssssssasssssssssesssssssssssssssessssssssrsssssessssssssssenns 98
Banstue 20. Matpuunsie ouocunressl (cunte3 JJHK, PHK, 0enkor). CoBpeMeHHbIE METObI

MOJIEKYJISIpPHOH OMOJIOrHU. AHAJIN3 TPOIYKTOB THAPOIN32 HYKICOTPOTEHHOB. ...e.vvvreresseesiesreesnensessnesnennes 103
3anstue 21. KomnokBuym no Temam «OOMEH MPOCTHIX OENKOB M HYKJICOMPOTEUHOBY,

«BHOCHHTEZ JIHK, PHEK H GEITKA .....vviiiviieiiieciiee ittt ste et s et stve st e stve e snbeesstaeeskbeeeataeeanbeesteeesnbeesnreas 110
BHOXHMES TOPMOBOB ......cccueiitieitieiteiittesteesteesteestessseeasseasseesteessessssessseasteasseesssessesssssasseanseessesssesssssnsessesnses 113
3anstue 22. 'opmonsl. O0Mmas XapakTepUCTHKA H OCOOCHHOCTH OMOIOTHYECKOTO JEHCTBHS TOPMOHOB.
KaueCTBEHHBIE PEAKITUM HA TOPMOHBI .......veeureesreeiretasreasreeseesseesseesseessness st asne e ne s ks e abe e asneasbeeneenneenneennnesnneennes 113
3anstre 23. buoxumust TOpMOHOB. TECT Ha TOTEPAHTHOCTD K TITFOKO3E +...vicuvverrerrriasreareasseesuesssesssnesnsesns 120
Buoxnmus neyeHH. MHTEIPAIMA METABOTMBMA..........ccviirieriierieiririireeree e sree e e sreesne s sneenes 127
3anstue 24. bnoxumus neyenn. MccnenoBanue KOJUTOMIHON YCTOMYUBOCTH OEIIKOB U OTIPEIeIICHIE
coiep>KaHus OOIIETO OUITUPYOUHA B CHIBOPOTKE KPOBH ...v.veueessiineeseestessreatiaseessesseassessesseessessessssssessesssessens 127
3anstue 25. UaTerpamnus Mmerabonusma. BiusHiue ropMOHOB Ha YPOBEHD TTFOKO3BI B KPOBH .....ccvvvvveveenne. 135
3anstue 26. KommokBuym 1o reMam «I opMOHBDY, «BHOXUMHUS IEUECHUY,

CVTHTETPAITHS METAOOIIHIBMAD) ..vvvvvesvetsresseeesueesueesueestessssesssesssessbtesteessessssssssssssesssesssesssessssssssesssesssesssesssesssnnns 139
BHOXTMESE KKPOBH.........ciiutiitieitieitie ittt ettt ettt e b ettt e bt e sbe e 4h e e she e eh bt e R bt e bt e b e e b e e ek e e eb b e ean e e beenbeesbeesrneenneannis 143
Sansitue 27. buoxumus kpopu. PU3NKO-XUMHUUECKHE CBOWCTBA KpoBH. I'eMoriioouno3sl. Mccnenopanue
OydepHBIX CBOMCTB CHIBOPOTKH KpoBU. KonuecTBEHHOE ONPEieIeHNE XTOPUIOB B KPOBH......cvvvverrennees 143
3anstue 28. benku mra3zmel kpou. Cuctema remoctasa. Pa3enenne 6eKoB CHIBOPOTKH KPOBU METOIOM
anekTpodopesa Ha aleTHIIEuToNo3e. OnpeiercHrue CoJIEPKaHUs KATBIHS B TUIAME KPOBH ............c.v..... 150
BHOXUMBMS TIHITAHBIS ......ooeiiiiiiiieiiiieiee e te s ittt e e s sts e e e ssese e e s s se e e e s s b e e e e s e a s b e e e e an s b e e e s ans b e e e s annbe e e s annbeeeeennreeeeannnes 159

3anstue 29. buoxumus nuranus. buonoruyueckas posib O€IKOB, )KUPOB, YIIIEBOJIOB, BATAMHUHOB.

KauecTtBennplie peakiuu Ha BUTaMuHbL. Olpenenenne coaep aHusi BATAMUHA C B MOYE. .........ceevvernvennne. 159
3anstue 30. buoxumus nmutanus. MuHepallbHBIE BEIIECTBA. PeryIsiius BOTHO-3IIEKTPOIUTHOTO

Oamanca. OnpeereHne coaepPIKaHns HATPUS F KAITUS B CHBIBOPOTKE KPOBH -..cuveeveeieerirerirenneaseesseesinessneas 166
3anstue 31. KomnokBuym 1o teMaM «buoxumust KpoBu», «bHOXUMUS TUTaHUS,

«BOTHO-MUHEPATBHBII OOMEH) ...vvtteiisrieteesteesteesteesise st st asbe e seesbeesbe e asse e st e bt e sbeesbeesaeessneaane e beenreenneennneas 171
B3y 00007 0% 076 LY (1) 0 (T 174

3anstue 32. buoxumus moun. Onpenencare puU3n0IOTHIECKIX U MaTOJOTHISCKUX KOMIIOHCHTOB

3ansaTue 33. KOHTpOJ’IB MMPAKTUYCCKUX HABBIKOB OMOXUMHUYECKOr0 aHAIN3a. L[BCTHBIG PpCaKknun Ha Oenku

W aMUHOKHCIIOTHI, KOJIMYECTBEHHOE OIpeielieHre OelKa B CBIBOPOTKE KPOBU OMYPETOBBIM METOIOM ...... 181
3anstue 34. KOHTposb MPpakTHYECKUX HABBIKOB OMOXHMHUYECKOTO aHaIN3a. AHAIN3 )KEITYJOYHOTO COKa

1Y (0] 1 (O O ST P PSPPSR OPPTPT 184
[lepeueHp 3K3aMEHAIIMOHHBIX BOIPOCOB MO OMOTOTHUECKON XUMUH .....veiuveerreereinsrensreasneesseessesssesssnesnesnes 185

INepeveHsb 3K3aMEHAIIMOHHBIX BOIPOCOB MO OHOJOTHYECKON XUMHUH TSI HHOCTPAHHBIX yUaIluXCs
METUIIHHCKOTO (DAKYITBTETA 11 vvesvesressressseesseessesssesssseasseesseessesssessssssssesnsesssessesssesssssasseassessessesssssssssesnses 193



