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ITPABUJIA TEXHUKH BE3OITACHOCTH
IPU PABOTE B XUMHUYECKOM JIABOPATOPUH

K pabote B xumMuueckux jgabopaTopusix TOMYyCKArOTCs JHIA, MPOIIEIIINe HHCTPYKTAXK
0 OXpaHe TPyJa U He UMEIOIINE TPOTUBOTIOKA3aHUN TT0 COCTOSIHHUIO 3/TOPOBBSI.

OOyuaromiuecs: 00si3aHbl BBIMIOJHATH TPEOOBAHUS MO OXpaHE TPyAa, MOXKapHOU Oe3-
OIMACHOCTH, 3HATh MOPSAOK JACUCTBUI IPU MOXKape, MECTa PACIIONOKEHUS CPEACTB TOKaAPO-
TYIICHUS.

[Ipu pabote B 1nabopatopuu BO3MOKHO BO3JIEUCTBHE Ha PaOOTAIOMIUX CIETYIOLIUX
OITACHBIX U BPEIHBIX MPOU3BOACTBEHHBIX (PaKTOPOB:

— XMMUYECKHE OKOTH TpU TMOMaJaHUuM Ha KOXKY WJIM B TJla3a €JKUX XMMHUYECKHX
BEIIIECTB;

— TEPMUYECKHE OKOTH TIPH HEAKKypaTHOM IT0JIb30BAaHUHU CIIMPTOBKAMU W HATPCBAHUU
JKUJIKOCTEH;

— MOpe3bl pyK P HEOPEKHOM 00pallleHuu ¢ J1a00paToOpHOI OCYAOMH;

— OTpaBJICHHE MTapaMU WJIH ra3aMy BEICOKOTOKCHUYHBIX XUMHUYECKHX BEIECTB;

— BO3HUKHOBEHHUE TOKapa MPU HEAKKypaTHOM OOPAIIEHUU C JIETKOBOCIUIAMEHSFOTIIN-
MUCS U TOPIOYHMH JKUKOCTSIMU;

PaGorars B moMeneHuu 1a00paTOPUU pa3periaeTcsi TOJIbKO B MPUCYTCTBUH MPEToia-
BaTeJsl.

PaboTa ¢ XMMHYECKHMHU BelleCTBAaMU 0O€3 CHEHOMAEKIbl M HAIUYUS HEOOXOIMMBIX
CPEJICTB 3aIUTHI IJ1a3, OPTaHOB JBIXaHHS, KOKHBIX IIOKPOBOB 3aIPEIIaeTCsl.

[lepen 3akuraHveM CIHUPTOBKU HYKHO YAOCTOBEPHUTHCS, UYTO KOPITYC €€ HCIIpaBeH,
(GUTWUIIH BBINYIIEH HA HYXKHYIO BBICOTY M PacHyIIeH, a TOPJIOBHHA U JAepaTelb (DUTHIIS
CyXHe.

3KKEHHYIO CIIMPTOBKY HENB3sl MEPEHOCUTh C MECTa Ha MECTO, HEJb3s 3aKHUraTh
CIIUPTOBKY OT JPYIOM.

lacuth ciMpTOBKY HYKHO, HakpbIBas Ijams (QUTHIS KOJMAYKOM. 3aayBaTh ILIaMs
3arpenaeTcs.

Kaxxaprii oO0y4aronuiicss J0KEH BBITIOJHATH JJa0OpaTopHbIe pabOThl HA 3aKpeIlICH-
HOM 32 HUM y4eOHOM MECTe, He 3arpOMOXKIaTh €r0 MOCTOPOHHUMH Tpeameramu. [lepexon
Ha JIpyroe paboyee MecTo 0e3 pa3perIeHns IpernoiaBaTelis He T0MyCKaeTcs.

[Tepen BBIMONTHEHMEM J1a0OPATOPHOW PaOOTHI CTYACHT O0S3aH HM3YyYUTh METOIUKY
1 TpeOOBaHUS TI0 ee 0e30MaCHOMY MPUMEHEHUIO.

[IponuThie Ha MMON WU CTOJ BEMIECTBA 00yYarOIIMECs MOTYT 00€3BpEIUTh U yIAIUTh
MOJT PYKOBOJICTBOM TIPETIOAaBaTells UIH JJA0OpaHTa.

OOyuaronumcst 3ampeniaeTcsl MOKUIaTh Ja0opaTOpUIo, OCTaBisAsl 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 OIIPEJAEJIEHUE
COJAEPKAHUS BEJIKA B BUOJIOI'MYECKUX XKUJAKOCTAX

AKTYaJBbHOCTb TeMbl. AMUHOKHUCIIOTBI IIOCJIE BCACHIBAHUS MCIIONB3YIOTCS B OpraHUu3Me s
CHHTE3a CHelM(PUUECKUX TKAaHEBBIX OCJIKOB, ()ePMEHTOB, TOPMOHOB, I'eMa, OMOTCeHHBIX aMHHOB, ITy-
PUHOBBIX M MMPUMHUAMHOBBIX a30TUCTBIX OCHOBaHHWM. B meueHu M3 aMHHOKUCIOT CUHTE3UPYIOTCS
OeKHU IUIa3Mbl KPOBU. MeTO/ibl KOJIMYECTBEHHOIO ONpeseeHus Oellka B OMOJIOTMUECKUX JKHUIKO-
CTsX (pacTBOpax) IIMPOKO MCIOJIB3YIOTCS B MEIUMLIMHCKON mpakTuke. KoiauuecTBeHHOE onpeene-
HUE coJiepXaHus OelKa B ChIBOPOTKE (IU1a3Me) KPOBHM IMPOBOJAT Ul AMArHOCTUKH LEJIOro psija
3ab0JIeBaHUI.

ILesb 3aHATHSA: 3aKPENUTh 3HAHUS O CTPOCHUHU U (PU3MKO-XMMHUYECKHX CBOMCTBAaX aMHHO-
KHCJIOT KaK CTPYKTYPHBIX €JMHHUI] OCITKOB U MENTHI0B; U3YYUTh CBOWCTBA MENTUAHON CBSI3HU; YCBO-
UTh OOIIME IPUHIUIBI KOJIMYECTBEHHOI'O ONpENIeIeHus CoepkKaHus Oelika B OMOJIOTMUECKUX KU-
KOCTSIX.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /[JI1 MOJIHOrO yCBOEHUS T€Mbl HEOOXOJIUMO
MIOBTOPUTbH U3!

*  obwell xumuu.

— mpaBuia paboThl B XUMUYECKHX J1a00paTOpUsX;

" OUOOP2AHUYECKOU XUMUU:

— aMUHOKHCJIOTHEIN COCTaB OCJIKOB;

— CTPOECHHE aMUHOKHCIIOT, HOMEHKIIATYPa;

— Kiaccudukaius 1 oo1me cBONCTBa aMUHOKHCIIOT;

— TENTHJBL, NIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MENTUAHOMN CBS3H;

— knaccudukanus U GyHKINU OEITKOB;

" MeOUYUHCKOU U 6UON02UYeCcKOl u3UKY.

— 3akoH byrepa—JlamGepra—bepa;

— YCTPOHCTBO M MPUHIIUII paOOThI KOJIOPUMETPA.

I_I.]'lﬂ NMPOBECPKHU UCXOTHOI'0 YPOBHHA 3HAHUM BBLINOJHUTE cJeayrmue 3ajanns.

3aoanue 1. Kakas 13 nepeyrcieHHbIX aMUHOKHUCIIOT SIBJISIETCS] HEUTPaJIbHOM?

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

3aoanue 2. BribepuTe aMHHOKHUCIIOTY, KOTOpast He 00JaaeT ONTUYECKONW aKTHBHOCTBIO:
A. AnanuH. b. Lucreunn. B. I'muuus. I'. AprunuH.

3adanue 3. Ha30BUTE aMUHOKHUCIIOTY, COJIEPYKAIIYIO KOJIBIIO WHIOJIA!

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

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

A. 2 ocTaTka 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 aMHUHOKUCIIOT.
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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 3aaauu OuoxumMuu. OObEKTHI M METO/IBI UCCIEAOBAHUN B OMOXUMHUH.
AMUHOKHCIIOTHI, KJTacCHU(HKaIMs, 00II1e CBOHCTBA.

[TentuHas cBsI3b, CBOMCTBA (PEHTTEHOCTPYKTYPHBIN aHam3, moctynathl [Tommara—Kopn).
[Tentunsl, crpoenue. Kinaccudukarys u 6uonorudeckast pojib IenTUIOB.

benku kak Kjacc opraHmdeckux BemlecTB, Omosiornyeckue ¢yHkiuu. Krmaccudukamms

orwbpPE

OEJIKOB.
6. KommuectBeHHOE ompezencHue Oenmka OMypeToBbIM MeToJoM. [locTpoeHue KaindpoBoy-
HOro rpaduka u paboTa C HUM.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

1. Buonoeuueckas xumusi / B. K. Kyxta [u ap.]. Mocksa : bunom, MuHck : Acap, 2008. C 34, 7-18,
21-32, 39-40.

2. buonocuueckas xumust / A. J1. TaranoBud [u ap.]. Musck : Beimr. mik., 2013. C. 5-19, 29-31.
3. KoHcnekT Jekuuii.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

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

3aoanue 2. B n3031€KTpUYECKO TOUKE OCIIOK:
A. VIMeeT HanMEHBIIIYI0 PAaCTBOPUMOCTb.

b. SBnsiercsa katTnoHOM.

B. ABnsercs ampuronom.

I'. O6nanaetr HauboMNBIIEH CTENEHBIO MOHU3AIINH.

3aoanue 3. B kaxoii cpene nentua Ana-I'nc-JIuz-®en Oyner aBurarbes K KaToy MpH AJIEK-
Tpoopese?
A. Kucnoi. b. Helitpansnoii. B. [lleno4ynoi.

3aoanue 4. Boibepure npaBuIbHbIE YTBEPKACHUSA:
A. buypeToByIO peaKkIHUIO Tal0T BCE aMUHOKHCIIOTBHI.
b. buypetoByto peakuuio gaet ouyper.

B. buyperoByto peakiiyio Jar0T TPUIIETTHIBL.

I'. buypeToByio peakiuio JatoT OeNKH.

HpCIGMJleOCWlb pemeuuﬁ npoeepovnie, conocmasue ux ¢ omeemdamul.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. B xnmuHnyeckoit mabopatopuu I Lenel mapeHTepaaIbHOro MUTaHUS CMECh aMU-
Hokucnor (I'mu, Ana, I'my, JIu3, Apr, Cep, Acm) pa3fensioT METOJIOM 3JeKTpodopesa Npu
pH = 6,0. Kakne aMMHOKHUCIIOTHI OYyT IBUTATHCS K aHONY, KaKMe — K KaTOIy, a KAaKUe OCTAaHYTCS
Ha mecre?

3aoanue 2. [logdepute 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 KIuHUKY TIOCTYII peOCHOK 3-X JIET C MUIIEBBIM OTpaBiieHueM. JKanoosl: 1ua-
pes, pBota. [Ipu OmoXMMHYECKOM aHaJIM3€ KPOBU KOHIIEHTpanus oomero o6enka — 100 r/n. JlaH-
HBI [10KAa3aTellb XapaKTEPU3YET:

A. AGCOIOTHYIO TUIIEPITPOTCHHEMHIO.

b. Hopmonporennemuro.

B. OtHOCHTENBHYIO THIIOIIPOTENHEMHUIO.

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 camocmosamenvhoil padomet.
1—b.2—A.3—A,b.4—B5,B,T.

JIABOPATOPHASI PABOTA (60 MuHYyT)

KounuecTBeHHoe onpenesenue oouero 0ejika OMypeToBbIM MeTOI0M

Cpenu pa3IMYHBIX METOJOB ONpEeNeHHs O0mero Oenka B CHIBOPOTKE (Iuia3mMe) KpPOBU
HauOoJIbIlIee PACIPOCTPAHEHUE MOTYYUITN KOJIOPUMETPUUECKHUE METOMBI, a CPeIu HUX — METOJ,
OCHOBaHHBIN Ha OMypeToBOil peakuuu. OH 00nagaeT cnenu(pUUIHOCTHIO ONPEIETICHUS], TOUHOCThIO
U JIOCTYIHOCTHIO. JIpyroil KonopumeTpudeckuii MeTor — meron Jloypu — coderaer UCIosb30Ba-
HUue OMYpETOBOH peaklMM U peaklUy BOCCTaHOBJIEHHs peakTuBa DonnHa HUKINYECKUMU aMHUHO-
KHUCJIOTaMU (TUPO3MHOM, (heHUIIaTaHWuHOM, TpUNTohaHoM). XOTsd 3TOT METOJ 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 XapaKTEepHOW OKPACKH.

Ilpunyun memooa. Metoq OCHOBaH Ha OOPAa30BAHMM OKPAIIEHHOTO B ()MOJIETOBBIN IIBET
KOMILJIEKCa MEeNTHIHBIX CBsA3el OeNka ¢ MOHaMM JABYXBAJICHTHOM Menu (cyibpaTa Meau) B IIeI0Y-
HOU cpene. VMIHTEHCHUBHOCTh OKpacku pacTBopa HpsIMO MPOMOPLHMOHANIbHA KOHIIEHTpaluu Oeika
B CBIBOPOTKE U OIpeesseTcs: HOTOMETPUUECKH.

Xo0 pabomur. B 1-10 npobupky (ombiT) HanmBaroT 0,1 M BccieayemMoil CBIBOPOTKH, BO 2-10
(korTposab) — 0,1 mu 0,9 % pactBopa xsopuaa HaTpus. B 00e mpoOHpKH MPUIMBAKOT MO 5 MJT OH-
yperoBoro peaktuBa. Comep:kuMoe MpoOMPOK OCTOPOKHO MEPEMENINBAIOT, n30eras o0pa3oBaHUs
neHsl, 1 yepe3 30 MUH (HOTOMETPUPYIOT ONBITHYIO MPoOy B KtoBeTtax 10 MM Ipu 3€JI€HOM CBETO-
¢unbTpe (AnuHa BOMHBI — 540 HM) IPOTUB KOHTPOJIBHOIO pacTBopa. OnpeaenuB S3KCTUHKIUIO UC-
CIIEZIyeMOr0 PacTBOpa, HAXOIAT MO0 KaTMOpPOBOUHOMY rpaduKy, KaKoil KOHIEeHTpaluu Oenka (B /1)
OHAa COOTBETCTBYET.

Ilocmpoenue kanubpoeounoui Kpueoii. Jljis MOCTPOCHUS KPUBOM TOTOBSAT W3 OCHOBHOTO
CTaHJAPTHOTO pacTBopa Oenka ¢ koHueHtpanuen 100 r/m paboumne pactBopbl anpoymuna: 20, 40,
60, 80, 100 r/n. s sroro x 0,2; 0,4; 0,6; 0,8; 1 M crangapTHOTO pacTBopa Oenka po6asustoT 0,8;
0,6; 0,4; 0,2; 0 mx 0,9 % pactBopa NaCl. 3 xaxmoro passemenust 6epyr nmo 0,1 M 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-
folyto crpanuily). Ctpost rpaduk, OTKIaapIBas Ha OCH a0CIMCC 3HAYEHMS KOHIEHTpAIUU 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.=

Knunuko-ouaznocmuueckoe 3nauenue. HopmanbHoe cojepxkaHue o0Iero Oenka B ChIBO-
pPOTKE KpOBU (HOPMOIIPOTEMHEMHUS) y B3pociblx — 65-85 r/n, y mereit no 6 ner — 56-85 r/m.
W3MeHeHns KOHILIEHTpaluu oOmiero O0enka MoryT ObIThb Kak aOCONIOTHBIE, TaK U OTHOCHUTEJIbHBIE.
OTHOCHTEbHbIE U3MEHEHUS CBSI3aHbI C H3MEHEHHEM 00beMa KpoBH (11a3Mbl). Tak, OTHOCUTENbHAs
THIOTPOTeNHEMHS (TIOHI)KEHUE KOHIEHTpauy OeiKka B KPOBH) pa3BUBACTCS NPU THAPEMUH, T. €.
Harpyske BOJI0i, BOJHOM OTpPaBJICHUHU, a OTHOCUTEIbHAS THIIEPIPOTENHEMHs (TIOBBILIIEHHE KOHIIEH-
Tpanuu OejKa B KPOBH) BO3HUKAET MPHU CTYHICHUH KPOBH M3-3a 3HAYMTEJBHBIX MOTEPh KUIKOCTH
IIpU MOHOCAX, HEYKPOTHMOI pBOTE, YCHJICHHOM IOTOOTICIIEHHH, XOJlepe, 0XKorax. AOCONIOTHas
THITOTIPOTENHEMHS HAOI0AaeTCs TpH HePpUTax, 3IIOKAYECTBEHHBIX OITyXOJISX, aTMMEHTApHOU JHC-
Tpoduu. AGCOMIOTHAS TUIIEPIIPOTEUHEMHUSI BCTPEUAETCs CPAaBHUTEIBHO PEIKO, HAIPUMEp, MPH MH-
€JIOMHOH 00JIE3HU, XPOHUYECKHUX TTOTHAPTPUTAX.

BriBoa:

IHoanuces npenogaBareis:




3AHSATHE 2
YPOBHUM CTPYKTYPHOM OPTAHU3AIIMA BEJIKOBBIX MOJIEKY.JL.
®U3UKO-XUMHUYECKHUE CBOMCTBA BEJKOB.
BBICAJIMBAHUE N OCAKJIEHUE BEJIKOB

AKTYyaJIbHOCTh TeMbl. M3ydyeHne (U3NKO-XMMHUYECKUX CBOMCTB OEIKOB HEOOXOIMMO st
MOHMMAaHHUSI MEXaHU3MOB DPAa3BUTHUS MHOTHUX MATOJOTHYECKHX COCTOSHHMN (HampuMep, OTEKOB),
MEXaHU3MOB TPAHCIIOPTA BEIECTB (B TOM YHCIIe JIeKapCTBEHHBIX npenaparoB). Ha 3nanuu dusuko-
XUMHAYECKHX CBOMCTB OEITKOB OCHOBAHO WX IMOJYYEHHE M MCIOJIH30BAHUE B KAYECTBE JIGKAPCTBEH-
HBIX MpenaparoB. Peakium ocakieHUsI UCTONb3YIOTCS B MEAUIMHE I KaYeCTBEHHOIO U KOJIUYe-
CTBEHHOTO ONpezeNeHus Oefka B OMOIOTHYECKHUX JKUIKOCTSAX, Ul yaalleHUs] OEIKOB U3 PacTBOPOB.
[Tpo6bl KOJIIOUIOYCTOWYUBOCTH HCHONB3YIOTCS IS (PYHKUMOHAJIBHOM JUArHOCTHKU OoJie3HEn
BHYTPEHHUX OPTaHOB.

Lenpb 3aHATHA: 3aKpENUTh 3HAHUS O MEPBUYHOIN CTPYKType Oenka u ee posiu B (OpMUpPOBa-
HUH TIPOCTPAHCTBEHHBIX CTPYKTYP MOJIEKYIIBI; chopMUpOBaTH NpeACTaBICHHE 0 KOH()OPMAIIMOHHBIX
COCTOSIHUSIX O€JIKOBOW MOJIEKYJIbl U 3HAUEHUU MPOCTPAHCTBEHHOU CTPYKTYpPHI B (PYHKIIMOHUPOBA-
HUHM OEIIKOB; TTO3HAKOMHTHCS C BO3MOXXHOCTSIMH IPUMEHEHHS JCHATYpauuu OENKOB B MEIHUIIMH-
CKOIl MpaKTHKEe; YCBOUTh 3HAUYECHUE PEaKIMi TUApOoIn3a OENKOB ISl MPOILIECCOB KU3HEACATEIbHO-
CTH ¥ B MEJMIIMHCKOM MPAKTHKE.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHWii. /{15 MONHOrO ycBOEHHS TeMbl HEOOXOIUMO
TIOBTOPUTH H3:

*  DUBUKO-KOJIOUOHOU XUMUL.

— YYEHHE O pacTBOpax;

— CBOMCTBa OEIKOBBIX PACTBOPOB KaK KOJIJIOUIHBIX CHCTEM;

— pacTBOPUMOCTH OeJIKa;

" OUOOp2AHUYECKOU XUMUL.

— TOHATUE 00 YPOBHSIX CTPYKTYpPHOM OpraHu3aluy OE€IKOBBIX MOJIEKYII;

— JIeHaTypalus U AeHaTypHupyrole (akTopsl.

— MEXaHHU3M THUIPOIIN3a.

3AJAHUSA 151 CAMOITPOBEPKH HCXOJAHOI'O YPOBHSI 3HAHUI :

3aoanue 1. YxaxuTe CBOUCTBA, XapaKTEPHbIE JIJIsl TPYOOIMCIIEPCHBIX CUCTEM:
A. VIlHTeHCHBHOE OPOYHOBCKOE JABUYKECHHE YACTHII.

b. TepmonnHamMmuueckass HEYCTOMYNUBOCTb.

B. Onmanecuennus.

I'. CenumenTanus.

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

b. TepmonnHamMuueckasi yCTOMYUBOCTD.

B. I'ereporeHHOCTb.

I'. MyTHOCTS.

3aoanue 3. YxaxuTe CBONCTBA, XapaKTEPU3YIOILIUE KOJIJIOUTHBIE PACTBOPBI:
A. Hu3koe 0CMOTHUYECKOE 1aBICHHE.

b. Ceropaccesiaue.

B. Jlns wactun aucnepcHoi ¢a3bl XapakTepHa ceAMMEHTAlINs.

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

3aoanue 4. MeTosipl OUUCTKH KOJUIOMIHBIX PacCTBOPOB OCHOBAHbI HA CIEAYIOIINUX 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 GUILTD.
I'. Inddy3unm vactui npumeceii uepe3 MeMOpaHy.

Hpa6uﬂbHOCWIb peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bomnipocsl 1u1st 00CyKIeHus :

1. IlepBuuHasi, BTopuyHasi, HAJABTOPUYHAS, TPCTHUUHAS, YCTBEPTUIHAS CTPYKTYPBI OCITKOBOMA
MOJIEKYJIbI (TIOHSATHE, PA3HOBUIHOCTH U CBSI3U, CTAOMIIM3UPYIOIIHE CTPYKTYPY).

2. DTanbl ¥ METO/IbI HCCIIEIOBAHNS aMUHOKHCIIOTHOTO COCTaBa U aMUHOKHMCIOTHON MOCIE0-
BaTEJILHOCTH OCNIKOB M menTua0B (MeToabl CoHmKepa, DaMana, Akabopu, hepMEHTATUBHBIC).

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

4., KondopmarmoHHble U3MEHEHUS TTpH QYHKIIMOHUPOBAHUHU OEJIKOB. B3ammoneiictBue Oer-
KOB C JIMTAQH/IaMHU.

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

6. ['upponu3 Oenka, ero BUAbL. 3HaYCHHE PEAKIMi TUIpou3a Oenka IJid OpraHu3Ma U Mmpak-
TUYECKOE UCIOIb30BaHNE OEIKOBBIX THPOJIM3aTOB B MEIUIIUHCKON TIPAKTHKE.

7. O6mue (PU3MKO-XMMUYECKUE CBOMCTBA OEIKOB (BS3KOCTh PAaCTBOPOB, HE3HAUUTEIHHAS
T Qy3us, onTudecKas akTUBHOCTb, IIOJBMXKHOCTD B 3JIEKTPUUECKOM I10J1€, noruomeHue Y @-nyueid,
pacTBOPUMOCTH B Bojie). DaKTOPBI yCTONYUBOCTH OEIKOBBIX PACTBOPOB.

8. BricanuBanue 0enkoB (00paTHMOE OCaKACHNE), HEOOPATUMOE OCAKICHHE OEITKOB.

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. buonocuuecxas xumusi / A. J1. TaranoBud [u ap.]. Musck : Bt mik., 2013. C. 16-29, 31-34.
3. KoHCIIEeKT JIeKIHit.
JHononnumensvnan
1. Jlenunoocep, A. OcuoBbl Ouoxumum / A. Jleannmxep. M. : Mup, 1985.
2. Buoxumus uenoseka / P. Mappu [u ap.]. M. : Mup, 1993.

3AJAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BcrioMHUTE YpOBHH CTPYKTYPHOM OpraHu3anuu OETKOB M OCHOBHBIE CBSI3H,
y4acTBYIOIIME B UX (POPMHUPOBAHUU.

1.1. [lonGepure K KaKJOMY YPOBHIO CTPYKTYPHOW OpraHu3anuy Oejika COOTBETCTBYIOILEE
MoHsTHE, 0003HAYEHHOE OYKBOM:

1. IlepBuyHas CTpyKTypa. A. IIpocTpaHCTBEHHOE PAaCHOJIOKEHUE OTIEIBHOIO y4JacTKa
2. BropuuHas CTpyKTypa. MOJUMENTUAHON LenH, coJepKaliel o-cnupaid U B-cTpyk-
3. HamBropudHas CTpyKTypa. TYpHI.
4. TpetuuHas CTpyKTypa. b. Ilopsnok 4depenoBaHUs aMUHOKMCIIOT B IIOJIMIICIITHIHON
5. UerBepTUuHasl CTpyKTypa. LEIH.

B. O0benuHeHue B OnpeneIeHHOM MOPsIKe ABYX 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. CBs3b MEXTy KapOOKCHIBHBIMU M aMUHOTpyIIamu panuka- 1. [lepBuuHast 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.
. BogopoiHbie CBS3U MEXAY pajuKaiaMyd aMUHOKHUCIIOT.

E. Mexpanukanbable THAPOGOOHBIC B3aUMOICHCTBUS.

3adanue 2. BcioMHHTE, YTO:

2. Bropuunas cTpykrypa.
3. TperuyHas CTpyKTypa.
4. YerBepTU4Has CTPYKTypa.

— OEeJIKOBEBIE MOJIEKYJIBI UMEIOT HCHTPbI CBA3bIBAHHA (aKTI/IBHBIe HCHTpBI) C IpyruMm BEUIC-

CTBaMHU (JIUTaH/IaMH );

— AKTHUBHBIC HCHTPbI (I)OpMI/Ip}IIOTCH N3 aMHMHOKHUCJIOTHBIX OCTAaTKOB, COMMKEHHBIX Ha YPOBHC

TPETUYHOU CTPYKTYPBHI;

— CBA3U MCKIY OeJIKOM U JIMTaHAOM MOT'YT OBITH HEKOBAJICHTHBIE U KOBAJICHTHBIC,
— Oenku IMPOABJIAIOT BBICOKYIO CHGHI/I(i)I/ILIHOCTL Ipyu NpUCOCINMHCHHUU JIUTIaHAOB K LCHTpaM

CBA3bIBAHHA,

— CHEIM(PUIHOCTh B3aUMOJICHCTBUSL OCITKOB C JUTAHIAMHU OOCCIICUYUBACTCS KOMILIEMEHTap-

HOCTBIO CTPYKTYPbI aKTUBHOI'O ICHTPA CTPYKTYPC JIMT'aHAA.

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

1 OJHH OCTAaTOK BaJIMHA:

COoO H
X
CHj; NH;
™~ . COO
NH; \oH
A b
COoO’ OH COO°
N
NH4 Hj OH
B I

OTBeThTE HA BOIPOCHI:

¢en
apr

Ball _~

cxeMa aKTHBHOT'O
HeHTpa

A. Kakoit u3 mepeuncineHubix auranaos (A, b, B, I') ¢ Haubonpiell BEposSsTHOCTEIO OyneT

B3aMMO/ICHICTBOBATh C aKTUBHBIM IIEHTPOM JIAHHOTO OeJTKa U modeMy?

b. Kakue Tumsl cBs3eii BO3HHKAIOT B nmpomnecce 06pa3013aH1/I;1 KOMILIEKCa «0elloK — .III/Il"aHI[»?

3adanue 3. BCIIOMHHUTE OCHOBHBIE PEarcHTbl M YCJIOBHs, BBI3BIBAIOIINE JACHATYPALHUIO.

OTBeTHTE HA BOIIPOCHI:
3.1. Menatypanus 6eiaKa COmpoBOKIACTCA:
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 MUOTJI0OWHA. YMEWTe aaTh
CPaBHUTEJIbHYIO XapaKTEPUCTHKY CTPYKTYpPbI U CBOMCTB 3TUX O€iIKOB. OTBETHTE, UTO MPOUCXOIUT
B XOJI€ OKCUT'€HAI[MH IeMOTrI001Ha:

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

b. OgnoBpemeHnHOe n3MeHeHne KOH(pOopMaIiil BceX TPOTOMEPOB.

B. 3meHeHue cBsA3el MKy TPOTOMEPAMHU.

I'. I3MeHeHne BAIEGHTHOCTH jKelie3a B TeMax MPOTOMEPOB.

3aoanue 5. Bcnomuute, yTo 6enku ABisitoTcs amponutamu. CTeneHb HOHU3AUU KaTHOHHBIX
Y aHWOHHBIX TPYIII, a, CJIEI0BaTEIbHO, U 3apsi/i MOJIEKYJIbl OeKa, 3aBUCUT OT 3HaueHust pH cpessl.

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 «H303JIEKTPUYECKasi TOUKay OenKa.

OtBeTbTe, P Kakux 3HaueHusX pH ycToiiunBocTh pacTBOPOB OENKOB € N303JIEKTPUUECKUMU
toukamu 4,8; 5,3 u 6,1 Oyner HauMEHbIIIEH U oYemy?

3aoanue 6. BcriomHuTe (GakTophl, BIUSIOINIME HA PACTBOPUMOCTH OenkoB. OTBEThTE, 4YeM
OTIPEIENIICTCS] PACTBOPUMOCTD OEITKOB B BOAHOM cpe/ie:

A. VoHuzanueii 6e1KOBON MOJIEKYIIBI.

b. M'maparanueit 0eTKOBBIX MOJIEKYII IIPU PACTBOPECHUH.

B. ®opmoii Mmonekyiisl 6ernka.

I'. CnocoOHOCTBIO CBSI3bIBATH MPUPOIHBIE JTUTAHIBI.

3aoanue 7. Boibepure npaBwiIbHBINA 0TBET. [ Maponn3 — 370!
A. Obpa3oBaHue ruJpaTHBIX 000JI0YEK.

b. Pacnaa nonuMepoB 10 MOHOMEPOB C Y4aCTUEM BOJIBI.

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

I'. O6pa3oBaHue BOJbI BO BpeMsl PEaKIIHH.

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmasue ux ¢ omeemdamu.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. [logbepute BepHBIC APl YTBEPKIACHUI:

1. HenonsipHble pajinKaibl A. TlpennouTuTenbHOE PACHOIOKEHUE — Ha MOBEPXHOCTHU
AMHHOKHCIIOT. OEIKOBOM MOJIEKYIIBL.

2. IonsipHble aHMOHHBIE b. BzaumoneiictBue nx (QyHKIMOHAIBHBIX TPYII GOpMUPYET
panuKaibl. BTOPUYHYIO CTPYKTYPY.

3. O0a. B. IlpeanoutuTenbHoe pacnoiokeHne — BHYTPU OEIKOBOM

4. Hu omuH. MOJIEKYJIBI.

I'. YuacTBy1oT B pOPMUPOBAHUYU TPETUYHON CTPYKTYPHI.

3aoanue 2. llenTp cBsA3bIBaHMS O€NIKa C JIMTAHIOM MIPEACTABISIET CO00i (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(OpMaIIHIO.

b. lenarypupoBanHas 2. Monekynbl Oelika UMEIOT OJTMHAKOBYIO TIEPBUYHYIO CTPYKTYPY.
puboHyKIIeasa. 3. Y MoneKkyI HapyIIEHO CBS3bIBAHUE C MPUPOAHBIM JINTAHIOM.
B. OcGe. 4. Monexynbl UMEIOT Pa3IMYHYI0O MOJIEKYJISIPHYIO MaccCy.

I'. Hu oxgHa.

3aoanue 5. Tlentua GpepMEHTATUBHOTO THUAPOJIHM3aTa, HE NMEPEIBUTAOIIMICS B dJICKTpHYC-
CKOM TIOJIE TIpU 3AIeKTpodopese, JTAaHCUIUPOBAIN U BRIASIUIN AaHcuianpousBoanoe Jlei. Kucnot-
HBIM TUAPOIIN3 MENTUAA Jall TpU nentuaa caeayrouero cocrasa: 1) Huc, Acn; 2) Tup, Jleit; 3) Tup,
Acn, Apr. Hanumure dopmyny nentuia, Ha3oBUTE MenTua. B kakoil cpeae MpoBOIMIN AJIEKTPO-
dope3s ucxomHoro ruaponusara 6enka? [Touemy Bl Tak penrmm?

3aoanue 6. TpuricuH ruApoOIU3YeT NENTUIHbIE CBs3U, oOpazoBanHbie COOH rpynnamu aua-
MHUHOMOHOKapPOOHOBBIX KHCJIOT. TPUTICHHOBBIN TUAPOIU3AT (PPAKIIMOHUPOBAIH METOJIOM SJIEKTPO-
dopesa, U menTUl C HU3KOM MOABMKHOCTBHIO MPOTUAPOIH30Bau kucinotoil. [lonyunnu 3 nentuaa
cnenytomero coctasa: 1) Jleit, Mer; 2) Jle#t, Apr, ['ny; 3) Met, Tup. Hanumure hopmyny nentuaa.
HazoBurte ero. B xakoii cpene npoBoauiu 31nekTpodope3 TpUIcuHOBOro ruapoiuzata? OobsacHuTe
CBOW BBIOOD.

OTBeThI K pelIeHUI0 3aIaHu il

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL .

1—AT.2—B,I.3—A,5,B.4—A,T.

Jlna camocmoamenvnou pabomot.

11.BbE-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, ruapododusie. 3.1 — A, b; 3.2 — A, b, . 4 — A. 5.1 — «O»,
a) «t+», 0) «——»; 5.2 —mpu pH=UIT.6 — A,Bb,B. 7—Bb.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. BeicaiuBanue 0e/iKoB.

Buvicanueanue — oOpatuMasi peakiys OCaXJIeHHs OSITKOB M3 pacTBOpa C MOMOIIBI0 OONBIINX
koHIeHTpanuit Heirrpanbubix coeit: NaCl, (NH4)2SOs, MgSOs.

[Tpu BBICaTMBaHWHM TPOUCXOMUT JETHIpaTalus MOJeKyn Oenka. Ha mporecc BeicanmuBaHus
BIHSIET Psil (DaKTOPOB: TUAPODUIBHOCTE OENlKa, €r0 OTHOCUTENbHAs MOJICKYISIpHAs Macca, 3apsi,
B CBSI3U C YEM JIJISl BHICAJTMBAHUS PA3IMYHBIX OCITKOB TpeOyeTCsl pa3Hask KOHIICHTPAIUS OHUX M TEX
ke cojieit. AnbOyMuHBI ocakaaroTcst B HachimeHHOM p-pe (NH4)2SO4, a rmobyauHbl — B MOJTyHa-
coiieHHOM pactBope (NH4)2SOs, Tak kak y rinoOynnHOB OOJblIas MOJEKYISpHAs Macca U MEHb-
A 3apsizi, 9eM Y alTbOYMUHOB.

BeicanuBanue OenkoB — oOpaTHMasi peakius, TaKk Kak 0caJoK OelKa MOXET BHOBb PacTBO-
PATHCS TTOCTIE YMEHBIICHUST KOHIICHTPAIIUH COJICH ITyTeM JHain3a Wi pa3BeIeHus BOJIOH.

B cooTBercTBHU € TIOIOKEHHEM MOHOB B psiay ['odmeiictepa, XI0pua HaTpusi ocaxaaeT Oern-
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 pabomwr. K 20 xarmusim simgHoro Oenka m00aBisaoT 20 Kamenb HACHIIIEHHOTO 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 ¢punbTpaTy 1006aBISIOT N3MEIHUYCHHBIN TOPOIIOK Cylb(aTra aMMOHUS IO TIOJTHOTO HACHI-
IICHUs, T. €. TI0Ka HOBas IMOPIUS TOPOIIKAa OCTAeTCS HEPAaCTBOPEHHOW. BpImaBmmii ocamox
anpOyMUHA TakkKe OTQUIBTPOBBIBAIOT. C (QUIBTPATOM MPOBOIAT OMYpPETOBYIO PEAKLHUIO: K (HIIb-
Tpary nobasmstor 2 kamu 1 % p-pa CuSOs4 + 5 kamens 10 % p-pa NaOH. OrpuunarenbhHas
OuypetoBasi peakuusi (roay0oe OKpallMBaHHE) yKa3blBaeT Ha OTCYTCTBHE Oellka B HMCCIETyeMOM
pactBope.

Pesyabrar:

BriBOa:

Pao6ora 2. Oca:xxaeHnue 0eJIKOB.

HeoOpatumoe ocaxxaenue (neHarypanus 0eiaka) IPUBOAUT K HAPYIIEHUIO MPOCTPAHCTBEHHON
CTPYKTYpHI O€JIKa U IMoTepe UM OMOJIOTUYECKUX CBOUCTB. [Ipu HEOOPATUMBIX pEeaKIUIX OCAKICHHS
OeNKU MpeTepIieBaloT NIyOOKHe U3MEHEHHSI U HE MOTYT OBbITh pacTBOPUMBI B IEPBOHAYAILHOM pac-
TBOpHTeNe. K HeoOpaTUMBbIM peaKIusiM OTHOCSTCS: OCOKICHUE OelIKa COJIIMU TSDKEIIBIX METAJIJIOB,
MUHEpaJIbHBIMU U OPraHUYECKUMH KHUCIOTaMH, JIKAJOUIHBIMU COCIMHCHHAMHU U OCAXKICHHUE TPH
KHUIISTYCHUH.

2.1. Ocasicoenue 6enKko6 conamu maxceavblx Memaiios.

OcaxeHue OCIIKOB COJSMHU TSDKEJBIX METAJIOB, B OTJIWYHE OT BBICATMBAHUS, MTPOUCXOIUT
MIpHU HEOONBIINX KOHIEHTPAUAX coyeil. bemku mpu B3auMOIEHCTBUU C COSIMH TSKEIBIX METAJIOB
(cBuHIa, Meau, cepedpa, pTYTH U Ap.) aACOPOUPYIOT UX, 00pasys coseoOpa3Hble U KOMILIEKCHBIC
COCIMHEHHS, PACTBOPUMBbIC B HM30BITKE ITHX COJEH (32 MCKIIOYEHHEM Ccolled HHUTpaTa cepebpa
U XJIOpHJIa PTYTH), HO HEPACTBOPUMEIC B BOJie. PacTBopeHHe ocajka B U30BITKE COJICH HA3BIBACTCS
aocopbyuonHoli nenmusayuel. IT0 MPOUCXOAUT BCIEACTBHE BO3HUKHOBEHHUS OJHOMMEHHOTO IMO-
JIOKUTEIBHOTO 3apsijia Ha YacTUIax Oenka.

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 cepedbpa - 1-2 xarmm
Ommemums 0bpazosanue ocaoxa

1 % p-p cynbdara Meau (M30bITOK)
5 % p-p HuTpara cepedpa (M30bITOK) —
Ommemums pacmeoperue 0caoka

5-10 xamens —
5-10 xamennb

CriocoGHOCTh Oenka MPOYHO CBSI3bIBaTh MOHBI TSKEJIOrO MeTalljla B BHJIE HEPACTBOPHUMBIX
B BOJIE OCAJKOB MCIOJb3YETCS KaK IPOTUBOSAIUE IPU OTPABIEHUSAX COJSIMH PTYTH, MEAM, CBUHIIA
u T. A. Cpasy mocje OTpaBlIeHHUs, [TOKa COJIU €IlI€ HE YCIENU BCOCAaThCS U HaXOASTCS B JKETyIKe,
MOCTPAJaBIIEMy JTAIOT BBIITUTH MOJIOKO MIJIM OEJIOK KypHHOTO SiIa, a 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 mpodupKa
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:
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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. beIKku BBIMOIHSAIOT B OPraHU3Me CaMble Pa3Ho-
oOpa3Hbie (YHKIIMH, KOTOPBIE BCETAA OMPEACISIOTCS UX CTPYKTYpOul. IS M3ydeHHs CTpOCHHS
1 CBOKMCTB OEJIKOB MX HEOOXOJUMO BBIICIUTh W3 KJIETKH U OYUCTUTh OT JIPYTrUX OCIKOB M HEopra-
HHUYECKUX ITPUMECEH.

b 3aHSITUHSA 3aKPEIIUTh 3HAHUS O PUBHKO-XUMHUECKHX CBOMCTBAX OCIIKOB IS TOTO, YTO-
OBl TIOHATH METOJIbI PA3ACTCHUS U OUYMCTKUA OCIKOB, a TAaKXKE MPUHIUIBI (YHKIIMOHUPOBAHUS Ol
KOB B OPTaHU3M€; OCBOUTH METO/ IejIb-(QUIbTPALIH.

TpeboBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{151 MOJHOTO YCBOGHHS TEMbI HEOOXOIUMO
MTOBTOPHTH H3:

" 00wel Xumuu.

—  (UBUKO-XMMHYECKHE CBONCTBA JTUCIIEPCHBIX CUCTEM;

— OCHOBBI Xpomarorpaduu u 3nexkrpodopesa.

3agaHus 1J151 CaMONIPOBEPKH MCXOHOI0 YPOBHS 3HAHUI:

3aoanue 1. dnextpodopes KOIIOUIHBIX PACTBOPOB U PACTBOPOB OEIKOB MPUMEHUM JIJIS:
A. O4nCTKH BOJIBI.

b. Onpenenenus 3apsiga SpUTPOLIMTOB.

B. Ouunctku JiekapcTBEHHBIX MTPENapaToB.

I'. Pa3znenenus Gekos.

3aoanue 2. CkopocTb 371eKTpodope3a pacTBOPOB OSITKOB 3aBUCHUT OT:
A. BennuuHsl 3apsiia MaKporoHa Oernka.

b. ®opmbl MakporoHa Oenka.

B. Baskoctu pactBopa.

I'. pH pactBopa.

3aoanue 3. Bce xpomaTorpaduueckrue METo/1bl OCHOBaHbI Ha:

A. Pa3nuunu B pazmMepax MOJIEKYJT Pa3JessIEMbIX BEIIECTB.

b. Paznuuun B CKOPOCTAX MEpeABUKEHUS OT/ICIbHBIX KOMIIOHEHTOB CMECH B MOJIBUKHOM (aze.
B. Paznuunu B creneHu pactpeieleHnst BEIEeCTB MEXTy MOABMKHON U CTallUOHAPHOM (azamu.
I". MHOrOKpaTHOM MOBTOPEHUH aKTOB COPOIIMU U 1€COPOIIUH pa3AesieMbIX BEIIECTB.

3aoanue 4. CterieHb paclpesiesieHHs] Pa3e/isieMbIX BEIIECTB MEXKAY CTAllMOHAPHOW M TIO-
IBWKHOM (hazamu (KO PHUIMEHT pacrpeieneHns) KOTMYECTBEHHO BbIPaKaeTCs:

A. KoHIleHTparyel BemecTna B MOABIKHON (asze.

b. CooTHoOIIEHNEM KOHIIEHTpalUi BEIIeCTBa B CTAIIMOHAPHON U MOJIBUXKHOH (a3ax.

B. CooTHomIeHNEM CKOPOCTEN MTEPEMENICHUS PATUYHBIX KOMIIOHEHTOB CMECH.

I'. KoHueHTpamueil BerecTsa B HEMOABUKHOM (asze.

3aoanue 5. B xakoil mocnenoBaTeNbHOCTH BBIMAYT IPHU BBIMBIBAHUU WX PACTBOPUTEIEM M3
KOJIOHKH, 3aII0JITHEHHON aKTUBUPOBAHHBIM YIJIEM, CIEIYIOIINEe TUTMEHTHI, €CIH CTENeHb UX MOJISp-
HOCTH BO3PACTaeT B PsIAY: KapOTUH < KCAaHTOPMILIBHI < a-xj0poduiut < B-xmopodumt?

A. KcanToduiuibl, KapoTHH, 0-XJI0poduiui, B-xaopodu.

b. Kapotun, kcaaToduisl, a-xmopodu, B-xaopoduii.

B. B-xnopodwminn, a-xmopodpuint, KCaHTOQUIITBI, KAPOTHH.

I'. Kaportun, kcantopuisl, B-xmopoduiii, o-XJ10poQui.

Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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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 MpUMeced (Iualiu3, reb-XpoMaTo-
rpadusi, KpUCTAIUIN3ALUS, YIBTPAQUIBTPALIHS).

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

5. Ctpoenue u QyHKITUH CIOKHBIX OCITKOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

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

2. Buonocuueckas xumus / A.Jl. TaranoBud [u ap.]. Munck : Beimr. mk., 2013. C. 29-31.
3. KoHcnekr nexuuii.
Jononnumensnan
1. Jlenunoocep, A. OcHoBbl Onoxumum / A. Jlenunxep. Mocksa : Mup, 1985.
2. buoxumus uenoseka / P. Mappu [u ap.]. Mockga : Mup, 1993.
3. bepeszos, T. T. buonornyeckas xumus / T. T. bepesos, b. @. Koposkun. Mocksa : Meaunusa,
C. 20-28, 65-76.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BciomHuTe, 4TO 3apsia Oejika WM MENTUAA 3aBUCUT OT CyMMBbI 3apsiJi0B aMHUHO-
KHCJIOT, KOTOpBIE BXOAT B €ro cocTaB, U oT pH pacTBopa, B KOTOPOM HAXOIUTCS JaHHBIN 0ok
win nienTusl. [IoBTOpUTE MOHATHS «H303JIEKTPHUUECKAs TOYKA» U «H30IJIEKTPUIECKOE COCTOSHHE)
Oenxa.

1.1. Onpenenute cymmaphsliii 3apsn nentuaa npu pH = 7,0: T'my-Apr-I'uc-Ban-Acn-Tpe. Kak
M3MEHUTCS CyMMAapHBIN 3apsi/i 3TOTO MENTHIA: a) B KUCIOi cpenie; 0) B mienoyHoi cpeae?

1.2. CpaBHHTE HampaBIeHUE ABHKCHHS B SJICKTPUIECKOM TI0JIe IBYX nentuaoB npu pH = 7,0
(K KaTomy UJIM K aHOJY):

a) Cep-Luc-I'ny-Tup-Acn; 6) Ban-Apr-Mer-®en-Tup.

3aoanue 2. BciomMHUTE (DU3HKO-XMMHUYECKHE CBOICTBA, JEKalllie B OCHOBE METOJIOB pa3fe-
JIEHUS U OYUCTKHU O0eNKoB. OOBICHUTE MPUHIIUI KaKIOTO METO/Ia U OTBETHTE HA BOMPOCHI:

2.1. Xpomarorpaduio NpuMEHs 0T JJIs:

A. PazgeneHus BemiecTB.

b. OuncTku BemecTs.

B. Unentudukanun BemecTs.

I'. KoHnenTpupoBaHus BEIIECTB.

2.2. Meton noHOOOMEHHOW XpoMaTorpaduu OCHOBAH Ha:

A. Paznnunu B pazMepax MOJIEKYI pa3AeNsieMbIX BEIIECTB.

b. N30uparensHOM B3aUMOICHCTBUN MOJIEKYJT Pa3HBIX BEIIECTB CO CIEU(PHUSCKUM JTUTAHIOM.
B. NorHooOMeHHO#1 afcopOIum.

2.3. Kakne n3 MpuBeIeHHBIX METOJIOB TO3BOJIIOT Pa3AeiIUTh CMECh OEIKOB IO MOJIEKYJISIp-
HOI1 Macce?

A. AncopOrimonHast XxpomaTtorpadus.

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

2.4. Ilogbepute K MPOHYMEPOBAHHOMY METOAY PAa3/CiCHUS U OYUCTKU OEJIKOB 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 MOIMaAKPUIAMUIHOM Telle.
B. Paznnuus no BenuuuHe 3apsiia 3. Apdunnas xpomartorpadus.

Y MOJIEKYJIIPHOW Macce. 4. MonoobmeHHast XxpomaTorpadus.

I'. Paznuuumst o Apyrum CBOMCTBAM.

3aoanue 3. O3HAKOMBTECh C COBPEMEHHBIMH METOJaMU HIACHTH(PHUKAUU OenkoB (0JIOT-
aHaJM3) U OTBETHTE Ha BOIPOC. B kauecTBe 30HAa NpU MpoBeACHUH OJOT-aHanMu3a (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 MAJBIIEBY UCIIOIB3YETCS C IEJIbIO:
A. Beiienenust ”HIUBUIYaTbHBIX OEIKOB.

b. Ananu3a roMOJIOTHYHBIX OEJIKOB.

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

3aoanue 5. BcnoMHuTe, 4TO O€IKHM KPOME aMUHOKHCIIOT MOTYT COZIEpkKaTh B CBOEM COCTaBe
Apyrue COeqUHEHUs (YrJeBOAbI, JUIUIbI, HOHBI METauIOB U T. 1.). HebGenkoBas yacte sBisercs
MpocTeTHYECKON Trpymnmoi. Takue GenKku Ha3bIBAIOT CIOKHBIMU. BblyunTe KinaccuuKkaiuio Clox-
HBIX OEJIKOB.

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

A. T'emorio6uH. I'. Uutepdepon.
b. [TutoxpoM Paso. J1. TupeoTponHsIii TOPMOH.
B. UxTynuH.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. HazoBute n3BecTHble Bam MeToabl, ¢ MOMOLIBIO KOTOPBIX MOKHO pPa3ieiiuTh
cMech O€TTKOB, MPUBEICHHBIX B TA0NUIIE. YKAXKUTE, PA3IUIHs KaKuX (PU3UKO-XUMUYECKUX CBOWCTB
OEITKOB JIeKaT B OCHOBE Ka)JI0T0 METOIa pa3/IeIeHHUS.

Ha3zBaHnue 0ejika MouJgexkyasipaas macca, [la nIT
Iepymommazmuu 151 000 4.4
v-I'moOyuu 150 000 6,3
B-JlakTans0ymMuH 37000 5,2

3aoanue 2. B xakoil mocneaoBaTeIbHOCTH BBIMAYT M3 KOJIOHKH, 3alOJHEHHOHN cedagekcoM
G-200, cienyromue 6enku: nericuH (M = 36000), muormodun (M = 17000), kataraza (M = 250000)
MIPU 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 ,Z[aHHI:Iﬁ METOA:

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

b. I'enb-punbTpanus. COOHOCTH BEIIECTB.

B. Dnexrpodopes B nomuakpuiamua- 2. MeTog OCHOBaH Ha PaslUYMsIX B MOJCKYJISPHOU
HOM TeJIe. Macce OEJIKOB.

I'. Ancopbunonnas xpomarorpadgus. 3. MeTox OCHOBaH Ha KOMIUIEMEHTAPHOM ITPUCOCIU-

. Abdunnas xpomartorpadus. HEHHUH OeIKa K UMMOOUIM30BAaHHOMY JIMTAH]Ty.

4. B ocHOBE METOJIa JICKUT UCIOIB30BAHUE PA3IUUUA
B MOJICKYJSIPHOW Macce U 3apsiie OSIKOoB.

3aoanue 4. B 1987 rony ObuIM yCTAaHOBIICHBI KPUTEPHUU IS HHTEPIPETALMH CEPOIOTUYECKO-
ro tecra npu nposenenun Bectepu-61o0ta Ha CITN. DTH KpuTEepuu CICTyIOITUE:

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

[Tonock! MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHSIM NOJNOXKHU- | CoMHUTENbHAs Tpoda
TEJIbHOU IPOOBI

gp160 — mpenmecTBEHHUK OeNka BUPYCHOM 000I0YKY;

gp120 — Gentok BUPYCHO# 000JIOUKH;

p24 — GenoK BUPYCHOTO sI/Ipa;

p31 — obpaTHast TpaHCKpHIITa3a.

B rtabmune (cM. HEDKE) MPUBEACHBI pe3yibTaThl OJoT-aHanu3a s auarHoctuku CITA/a,
MPOAHATM3UPYHTE TOITYICHHYIO KAPTHHY U OTBETHTE Ha BOTPOCHI:

4.1. YTo BBISABISIET ATOT TECT?

A. Tonbko antuteno k Bupycy CIIM/I.

b. Tonpko anturen supyca CITH/I.

B. IIpucyrcTBre cBOOOIHOTO UPKYIUPYIOLIETO BUPYCa Y MaIlMEHTa.
I'. [IpucyTcTBUE BUpyCa TONBKO B MH(DUIIMPOBAHHBIX JTUMQOILIUTAX.

4.2. Bropu4HbIe aHTHTENA CBSA3BIBAIOT:

A. benku Bupyca CITH/L.

b. Tonbko aHTUBHPYCHBIEC IEPBUYHBIC AHTUTEIIA YEIIOBEKA.
B. IlepBuuHO€ aHTUTENO.

I'. ®epMeHTHBIN KOHBIOTAT.

4.3. KTo u3 o6crenyeMbIX Jito/iei sIBISIETCS MMMYHOAE(PUIIUT-TIOI0KUTEIBHBIM 110 Pe3ylbTa-
tam Bectepn-61o0ta?

A. TTanmenr A.

b. ITarmnenTer B n C.

B. INaument C.

I'. ITauent B — HeonpeaeneHHpli, a nanuueHT 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 — nmanuent C
p24 - - —
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OTBeTHI K pelIeHnI0 3aJaHN I

Jlna camonposepku ucxooHozo ypo6Hs 3HAHUIL.

1, 2— Bce npaBunbHbie. 3— B. 4 — A, b. 5—B.

Jlna camocmosamenvhou padomet:

1.1. «0O» a) «+ +»; 6) «— —»; 1.2. 1) x aHomy; 2) xk katony. 2.1 — A, b, B, ;22 —B; 2.3 —
b,B,I;24.1-5,2-B,3-14-A.3—A.4—b.51—B, T, .

JIABOPATOPHASI PABOTA (70 MUHYT)

Kononounas rejas-puiabtpanus. /{1 renp-GuibTpaluu UCMOIB3YIOT TaK HAa3bIBAEMbIE MO-
JIEKYJISIPHBIE CUTAa — MHEPTHBIC TUAPATHPOBAHHBIC MOJIMCAXapPHUIHBIE MOJIEKYJIBL. VX momy4yaroT u3
OakTepuaibHBIX MonucaxapuaoB (cedaleKchl), arapa WK MOJIMMEPU30BAHHBIX aKPUIAMHIHBIX Te-
neit (akpunekc). [Ipu HaOyxaHuu B pacTBOpE TpaHy Telisl B HUX 00pa3yloTcs MOPbI, 4epe3 KOTOPhIe
MOTYT IPOXOJUTH MOJIEKYJIBI Pa3HBIX pa3MepoB (B 3aBUCHUMOCTH OT BEJIMYUHBI MOpP). MONEKYIIbI,
KOTOPBIE XOPOIIO MPOHUKAIOT BHYTPH T'PaHyJ, MPOXOIAT Yepe3 XpOoMaTOrpapuuecKyto KOJOHKY
MeJieHHee, 4yeM OoJiee KpyImHble MOJIEKYIIbl. DP(GEeKTUBHOCTh pa3fesieHUs CMECH BEIIECTB OIpe/ie-
JISIFOT 10 COCTaBY BBITEKAIOIIETO U3 KOJIOHKH pacTBOpa (2J10arta).

Xoo0 pabomeur:

1. KonoHKy Ut TeIb-QUIBTPAIIMK 3aKPBITh PE3MHKOW-3arTyIIKON, TTOCTaBUTh B TIPOOHPKY.
Copepxumoe cTakaH4yMKa ¢ ceaJeKcoM nepeMeniaTh U BIUTh B KOJIOHKY. J[aTh OTCTOSATHCS, CHATh
3armymKky. JKuaKoCTh MpH STOM CBOOOTHO BBITEKAET U3 KOJIOHKH.

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

3. B 12 yncteix mpoObupok oTMepuTh U3 Oropetku mo 1 mi OuyperoBoro peaktuna. KonoHky
MIOMECTHTH B MEPBYIO IPOOUPKY C OMYpPETOBBIM PEAKTHBOM, YAAIUTH CIOH KUJKOCTH HaJl cedaiek-
COM U BHECTH B KOJIOHKY pa3fiesiieMblil oOpasel (cmech: Oenok + pudodnaBun).

[Tocne morpykeHHs: HAHECEHHOTO pacTBOpa B cedaneKc KOJOHKY TEepecTaBUTh B JPYTYIO
MPOOUPKY ¢ OMYPETOBBIM PEAaKTUBOM, aKKYpPaTHO 3alOJHUTH PACIIMPEHHYIO YaCTh KOJIOHKH BOION
M, OTCUMTAB 5—7 Karellb BBITEKAIOIIEH M3 KOJOHKH JKUAKOCTH, TIEPECTaBUTh KOJIOHKY B CIIEIYIO-
ryto npooupky. [ToBTOpSATH 10 BhIXOAa OENKOB M3 KOJOHKH (MOJIOKUTENbHAs OMYypeToBasi peak-
1IUs), TOCTOSIHHO J0OAaBIIsAsS B KOJIOHKY BOJY.

4. Tlo okoHyanuu pabOTHI (MOSBICHHUE KEITO-3EJCHOTO OKpAIIMBaHKs B MPOOUpPKE ¢ OMype-
TOBBIM PEAKTHBOM, KOTOPOE OOYCIIOBJICHO BbITEKaHHEM puOO(dIaBHHA) COAECPKUMOE KOJIOHKU BbI-
JyBalOT B CTAKAHYHUK U OIMOJIACKHBAIOT 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:

IHoanuck npenojgaBares:
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OEPMEHTbI

3AHSATHE 4
®EPMEHTBI. KJIACCUDPUKAIIUSA, CTPOEHUE, CBOMCTBA

AKTYaJIbHOCTh TeMbl. DEpPMEHTHI — 3TO OMOJOTHYECKHE KATAIM3aTOPhl OCIKOBON MPHUPO-
Ibl, KOTOPBIE KOHTPOJIMPYIOT MPAKTHYECKH BCE XUMHUYECKHE MPOIECCHI, MPOTEKAIONUE B KUBBIX
opranm3Max. B oTiimune oT HEOETKOBBIX KaTaIM3aTOPOB Kax bl (PepMEHT CITOCOOCH KaTaau3upo-
BaTh JIUIIIb OYEHb HEOOJIBIIIOE YUCIIO PEAKIIHIA, YACTO TOJIBKO OJHY.

3HaHuE SH3UMOJIOTUH UMeEeT OOJIbLIOe 3HAUCHHE JJISl TIOATOTOBKU M TMPAKTUYECKOH JesITelb-
HOCTH Bpaya. MHorue 0os1e3HH (BpOXKICHHBIC HAPYIICHUST METa00IM3Ma) ONPEACIISIOTCS TeHETHYe-
CKH OOYCIIOBJICHHBIMH HapYIICHUSIMH B CUHTE3¢ (epMEeHTOB. [Ipy MOBpexIeHNN KIETOK (BhI3BaH-
HOM, HAalpuMep, HEJOCTATKOM KpPOBOOOpAIICHHs] WJIM BOCHAJICHHEM) HEKOTOpble (epMEeHTHI
MOMAJAl0T B TUIa3My KpoBU. M3MepeHne akTHBHOCTH TakuX (DepMEHTOB OOBIYHO MCTIONB3YETCS IS
JIMArHOCTHKH MHOTHX PaclpOCTpaHeHHbIX 3aboneBanuii. /lnarHoctuyeckas SH3UMOJIOTHS — 00-
JacTh MEIULIMHBI, UCTIOJIB3YIOIIAsl OTIPE/ICIICHNE aKTUBHOCTH (PePMEHTOB ISl IMArHOCTUKH 3a0071e-
BaHUU U KOHTPOJIA 32 3(HEKTUBHOCTHIO JIeueHUsl. DepMEHTHI IPUMEHSIOTCS U B TEPAITUU.

Leab 3aHATHSA. HAYYUTHCS MPUMEHATh 3HAHUS O CBOMCTBAaX (epPMEHTOB U (PEPMEHTHOM CO-
CTaBe OPraHOB IPH MOCIEAYIONIEM H3YYCHUH METa0O0IM3Ma OPraHOB U CHCTEM, a TaKKe Ui peliie-
HUS BOMPOCOB JTUArHOCTUKH, MPO(UIAKTUKU W JiedyeHHs O0JIe3HEW, CBS3aHHBIX C HApYyIICHUEM
(GyHKIMOHUPOBAHUS (PEPMEHTOB.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HaHMii. /)i MOJHOrO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

" 0bwel xumuu.

— 00IIMe 3aKOHOMEPHOCTH W MEXaHU3MBI TPOTEKAHUS XUMHUSCKUX PEAKIIN;

— OCHOBHBIE TIOJIO’KEHUSI TEOPHH KaTallu3a;

" OUOOP2AHUYECKOU XUMUU:

— KiaccuduKaIys OpraHndecKrX peaKiyil Mo HampaBiIeHHUIO U pe3ylibTaTaM Peakiliy;

— CBOICTBa U CTPOCHUE OEJIKOB;

— CTpoeHHE KOPEpMEHTOB, OMOJIOTHUECKas pOJib;

— KauyeCTBEHHBIC PEAKIINU HAa KPAaXMall M TIFOKO3Y, UCTIONb3yeMbIe /ISl OLIEHKU CTETICHU TH/I-
ponu3a Kpaxmarna.

3ATAHUS JJISI CAMOITPOBEPKH UCXO/JIHOT'O YPOBHS 3HAHUM

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

A. VI3MeHs10T CBOOOAHYIO SHEPTUIO PEAKIIUH.

b. YMeHb11at0T CKOPOCTh OOpAaTHON peakLny.

B. 3MeHAI0T COCTOsIHUE paBHOBECHS PEaKIINH.

I'. YMeHbIIatoT S3HEPT U0 aKTUBALIAH.

J1. I30upaTenbHO YBETUYUBAIOT CKOPOCTh MPSIMOM PEAKIMH, HO HE YBEIWYUBAIOT CKOPOCTH
00paTHON peakLuu.

3aoanue 2. TlonGepute COOTBETCTBYIOIIUE Maphbl BOIIPOC — OTBET:

A. BonopoaHsble CBS3H. 1. YuacTByIOT B 00pa30BaHMM BTOPUYHON CTPYKTYPHI.

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

B. I'mapodobubIe cBA3H. 3. Y4yacTByIOT B JOPMHUPOBAHUH TPETUUHOMN CTPYKTYPHI.

I'. IlenTunble CBA3M. 4. YyacTBytoT B (GOpMHPOBAHUH 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.

3aoanue 4. Bam nanbl 4yeThipe MPOOUPKU ¢ HEU3BECTHBIMH pacTBOopamH. [Iponenas peakiuio
¢ peaktuBOoM JItoroms, MoMydniy ciaenyromme okpacku: 1) cunsis; 2) Oypas; 3) xxenras; 4) duone-
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 00pa3oBajoch MpH KPaTKOBPEMEHHOM T'HJIPOJIN3€e Kpaxmasa?
A.T'moxo3a. b. [lekctpunbl.  B. Caxapo3a.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemdamul.

Bonpocsl 1151 00cy:KI1eHUs

1. OcobenHocTi PepMEHTOB KaK OEITKOBBIX KaTaIU3aTOPOB.

2. CoBpemenHas kinaccudukainus (GpepMeHTOB M HOMEHKIaTypa (epMEHTOB (CUCTeMaTHhye-
ckoe u pabouee HazBauus). [lndp pepmentor. O6mas xapakTepruCTUKa KIaCCOB.

3. Crpoenue pepmentoB. KodepmeHTsl, UX KiaccupuKalys U poib B KaTanuse. biok-cxemsl
crpykrypsl HAJTY, HAJI®", ®AJ] u ®PMH.

4. KunetHka epMEHTATUBHBIX PEAKIMHA. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIMN
OT KOHIIEHTpanuu cyocrpara, pH, TemnepaTypsl (MOJICKYISIpHBI MEXaHU3M, TpaduuecKast 3aBUCH-
MocTh). Koncranra Muxasnuca (Km), ucnonb3oBanue Km 11 nporHo3upoBaHusi mpoTeKaHust ouo-
XUMHYECKUX PEAKIIUH.

5. CrnenuduuHocTs JeiicTBus hepMeHTOB. Buabl crienupuuHocTy.

6. EnuHUIBI aKTHBHOCTH (hEPMEHTOB.

JIMTEPATYPA JUISA ITIOAT'OTOBKHA

OcHnosnasn
1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 4649,
53-54, 56-66.
2. Buonocuueckas xumus / A. J1. Taranosuu, [1 ap.]. Musck : Beimr. mik., 2013. C. 38-56, 62—68.
3. Koucnexm nexuui.
Hononnumenvnasn
1. Jlenunoacep, A. OcaoBbl Onoxumum / A. Jleannmkep. Mocksa : Mup, 1985. C. 226-241.
2. buoxumus genoseka / P. Mappwu [u ap.]. Mocksa : Mup, 1993.

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. O6pature BHUMaHUE HA TO, YTO KaTaJIM3aTOPHI:

a) YBEIMYMBAIOT CKOPOCTh XUMUYIECKOHN PEAKIIH;

0) B IIpoliecce peaklui HE PaCXOAYIOTCS;

B) B paBHOM CTENEHU KAaTaIU3UPYIOT KaK MPSAMYI0, TaK U 0OpaTHYIO PeaKIiu.

1.1. 3anmomuuTe, uTo OesKOBast MpUpoaa GepMEeHTOB 00YCIIOBINBALT CIEHU(UIHOCTD UX Jeii-
CTBHUSL.
1.2. [TonGepute COOTBETCTBYIOLIUE MAPhl BOIIPOC — OTBET:

1. YBennuuBarOT SHEPTUIO AKTUBALIAH. A. HeOunonornueckne KaTtaiau3aTophl.
2. B nporuecce peakuiuu HE pacXOIyIOTCHI. b. ®epmeHTsI.

3. HecrietnuynsbL. B. OGe rpynibl KaTaau3aTopos.

4. Narubupyrorcs aHaJoraMmu cyocTpara. I'. Hu ouH 13 KaTtanu3aTopos.
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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. OnTuManbHbIe YCIOBHS IS ICUCTBUS ITyTaMaTaeruaporenassr: t — 37 °C,
pH — 7,5. [Ipu nu3mMeHneHnnu teMmepaTypsl HHKyOarmoHHOH poOsl 10 75 °C u pH uHKYOannoHHOM
cpenst 10 4,5 ckopocTh pepMeHTAaTUBHOM peakiuu cHu3miIack Ha 50 %. O0bsiICHUTE MPUYUHY CHHU-
KEHHSI CKOPOCTU PEaKIUH.

3aoanue 2. 3anomuaute, YTOOBI Ha3BaTh (DEPMEHTHI IO HAMMCAHHBIM PEAKIHIM, TPEOYyeTCs:
— CPaBHUTbH CTPYKTYPY CYOCTPATOB U MPOILYKTOB;

— OIpPEIENIUTh TUII IIPEBPALICHUS.

2.1. YKaxuTe Kiacc U Ha3BaHUE (PEPMEHTOB, KaTATH3UPYIOIIUX CIEAYIONIHE PEAKIIH:

211 CcoOH COOH

I I
C=0 + COz+ AT® + H20 —> C=0 +AJI® +®n
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 CTpykTypy kodepmentos: HAJY, HAJI®', DAL,
OMH.

3aoanue 4. Paccunraiite yaenbHYI0 aKTUBHOCTh alleTUIIXOJIMHACTEPA3bl, €Clid 5 Mr epMeHTa
3a 30 ¢ pacuiersitor 200 MKMOJIb all€TUIIXOJIUHA.

3aoanue 5. HopmaibHbIe KIETKH CIOCOOHBI MPEBpaIaTh aciapariHOBYIO KHUCIIOTY B acmapa-
ruH. HekoTopble neiiko3Hble KJIETKM JUIIEHBI 3TOH crocoOHocTH. JloOaBieHue acmaparmHasbl
(bepmenTa, pacHIEIUISIONIErO aclaparud) B KPOBb OOJIBHBIX JIGMKO30M MOKET MPUBECTH K THOEIH
paxoBbIX KJeToK. Kakoii Bua cnenuuyHOCTH MPOSBISIET 3TOT (hepMEeHT?

A. OtHocutenbHyto. b. A6comoTtnyto. B. CrepeocnenupuyHocTs.

HpCIGMJleOCWlb pemenuﬁ npoeeponie, conocmaeue 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 3Ha4YeHUsX pH cpensl. YcraHOBWIH, 9TO (DEPMEHTATHBHAS AKTUBHOCTH JIM30I[MMa MaK-
cuMaibHa 1pu pH 5,2 1 yMeHbIIaeTcs Kak Py CHUKEHUH, TaK U IIPU NOBBIILIEHUH 3TOrO 3HAYEHUS
pH. Ykaxxure BO3MOKHYIO IPUYUHY:

A. V3Menenue koHpopMaIu MOJIEKyYbl (hepMeHTa.

b. YTpaTa xomriieMeHTapHOCTH aKTUBHOTO IIEHTpa U cyOCTpara.

B. U3menenune nonuszanuu GyHKIMOHAIBHBIX TPyl pepMeHTa.

I'. T'upponu3 menTUAHBIX CBsA3el hepmeHTa.

. YMmenbIieHue cBOOOHOM SHEPTHH PEaAKITHH.

3aoanue 2. DKCNIEpUMEHTANBHO JOKA3alld, YTO aKTHBHBIA IEHTP (hepMEHTa JH30IHMMa CO-
JEPKUT aMUHOKHUCIIOTHbIE OCTAaTKU TJTyTaMUHOBOM M acraparvHOBOM KHUCJIOT, HEOOXOAUMBIX ISt
karanusa. Kakue rpynmsl B coctaBe cyocTpara (yHKIMOHAIBHO BaXKHBI it (pepMeHTa?

A. AMUHOTpYNIIBI. I'. AnkuiibHbIC paluKaIbI.

b. KapOokcHiibHBIC TPYTITIBL. . T'uaApOKCUIbHBIE TPYIIIIBI.

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 +HAIY
| |

CHs CHs

[TupyBat Jlakrar

3.1. OOBscHUTE NPUYMHBI YMEHbIIEHNUs aKTUBHOCTH (pepMeHTa:
a) MpH MOBbIIIEHNHU TemnepaTypsl 10 60 °C;
0) npu xpanenun pepmenta B OydepHom pactrope ¢ pH 5,0;

3.2. PaccuuTaiitTe yaenbHyI0 akTHBHOCTB (pepmeHTa, ecnu 3a 5 ¢ 10 mr JIZII' BhI3bIBaeT mpe-
BpaieHre 80 MKMOJIb MUPYBaTa; 3alUUINTE PA3MEPHOCTh 3TON BEJINYUHBI.

3.3. ITo u3MeHeHHIO KOHICHTPAIUM KAKUX BCIICCTB MOKHO OIMPCACIINTL aKTUBHOCTDb .HI[F()

OTBeThI K pelIeHn 0 3aJaHN I

/Jlna camonpoeepku ucxo0no20 ypoensa 3HaAHUIL

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

31— ®AJ[;3.2 —HA/';41—B;42—B.

Jlna camocmoamenwvhou pabomut.

12(1-T;2-B;3—-A;4-5).

1.4. Ilpu noBbimieHUH Temnepatypsl 10 75 °C ckopocTh (hepMEeHTATUBHOMN peakIui CHUXKAeT-
csl, TaK KaK BCJIE/ICTBUE ICHATYpallUU KOJIMYECTBO aKTUBHBIX MOJIEKY] (pepMEHTa YMEHBIIAETCS.

Ot pH 3aBucsr:

— MOHM3AIMsI AMUHOKHCIOTHBIX OCTaTKOB, BKIIIOUEHHBIX B KaTallu3;

— MOHU3aIMs cyOcTpaTa;

— KoH(popMarus (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/MUH/MT (hepMEHTA.

5—Bb.
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JIABOPATOPHAS PABOTA (60 MUHYT)

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

1.1. Onpeoenenue akmusnocmu amunasvl CIIOHbL U €€ MEPMOIAOUTLHOCHIU.

OnHUM M3 XapaKTepHBIX CBOWCTB (PEPMEHTOB SBIISCTCS TEPMOJIAOUIBHOCTD, T. €. UYBCTBH-
TEJIBHOCTh (pepMEHTa K TemIepaType, IpHU KOTOpPOW mpoTekaeT ¢epMeHTaTuBHas peakuus. s
OonpIIMHCTBA (DEPMEHTOB TeMIIepaTypHbIi onTuMyM HaOmogaercs npu 38—40 °C. depMeHTHI TpU
HarpeBaHuu cBbiire 70 °C, Kak MpaBUJIO, yTPAUYMBAIOT CBOMCTBA OMOJIOTMYECKUX KAaTaTN3aTOPOB.

I'uaponns kpaxmaia 1moj JEHCTBHEM O-aMHJIa3bl CIIOHBI MIPOMCXOIUT JI0 CTaIHH 00pa3oBa-
HUs JIeKcTprHOB. HepaciierieHHbI Kpaxmal ¢ HOJAOM JaeT CHHee OKpalluBaHHUe. JeKCTpUHBI,
B 3aBHCHMOCTH OT pa3Mepa, aloT C HOA0M pa3IMYHOE OKpaIluBaHUE: aMUIOACKCTPUHBI — (HOJIe-
TOBOE, IPUTPOJIEKCTPUHBI — KPacHO-0ypoe, MalibTo3a — xkeliToe. KoHeuHble MpoayKThl THAPOIIN3a
Kpaxmaljia — MaJbT03a ¥ TJII0K03a — MMEIOT CBOOOIHBIE aJbJACTUAHBIE TPYIIBI K MOTYT OBITH 00-
HapyXeHbl peakiueir Tpommepa.

O peiicTBuM (epMeHTa CyAST 10 YMEHBIICHUIO KOJMYECTBA CyOCTpaTa Uik NOSBICHHUIO TPO-
IYKTOB PEaKIHH.

X00 pabomui. B uncTyio npoOUpPKy OTIMBAIOT HEOOJBIIOE KOJIUYECTBO HEPA3BEACHHOM CIIO-
HBI (2—3 MJI) ¥ KUIATAT €€ B TeUEHUE 5 MUH, MOCJe Yero OXJIaxaaT. B 3 mpobupku HamUBaloT 10
10 xanens 1 % pactBopa kpaxmana. B 1-10 npobupky nodasmisitor 10 kamenb HEKUTISTYSHON CITIOHBI,
pa3zBeaeHHoi B 10 pa3, Bo 2-t0 — 10 kamnenb NpOKUISTYEHHOW CIIIOHBL, B 3-10 — 10 Kamnenb BOJbI B
KauecTBe KOHTpoJis. Bee mpobupku nomemarot B Tepmoctat npu temneparype 38 °C Ha 10 muH.
[Tocne 3TOro ¢ CoaepKUMBIM MTPOOUPOK MPOBOIAT KAUECTBEHHBIE pEeaKlIUK Ha KpaxMai U MPOTyKThI
€ro paclierieHus.

Peakuyusa na kpaxman. K 5 xamisiM uccieyeMoro pacTBopa npuiInMBalT | Kamio pacTBopa
Hona B oauae kanus (peaktus Jlroross). B mpucyTcTBun kpaxmaia rnosiBiisieTcsi CHHEE OKpallliBaHUE.

Peakuua na anwko3sy (peakyus Tpommepa). K 5 xannsam nccienyeMoin )KUIKOCTH IPUIUBa-
1ot 5 karenb 10 % pactBopa NaOH u 3 ka1 % pactBopa cynbdara mean. OCTOPOKHO KHUIISTAT
1 MMH 10 NOSIBIEHHS KPACHOTO OKPAIIMBAHUS, KOTOPOE YKa3bIBa€T HAa HAJIMUME TIIFOKO3BI.

Pe3ynbTathl onpiTa 3aMUIIUTE B BUIE TAOIUIIBL:

Ne npodupkn Peakuus ¢ peakrusom Jloroas Peakuus Tpommepa

1 (HexuIITYeHAs CITIOHA)

2 (IpOKHUTISTYCHHAS CITFOHA)

3 (H0)

BriBOa:

1.2. Bauanue pH cpedvt Ha akmugnocmo pepmennos.

Jlnst pa3HbIX (epMEHTOB CYyIIECTBYeT CBoM omTtumyM pH, mpu koTopoM ¢gepMeHT Hambosee
akTuBeH. Hanpumep, s nencuna ontumym pH — 1,5-2.5, ans aprunassr — 9,5. Onpezaenure or-
TUMyM pH a5 amuIiassl CIIOHBI IO CIEIYIOIIeH METOIHKE.

Xo00 pabomwi. Cmiony mnpenBapuTenbHO pa3BogiaT Bojgoid B 10 pas. bepyr 3 mpobupku
U B KaXAyl0 HaJIMBAIOT 1o 2 Mia OydepHoro pactBopa ¢ pa3ianuHbiM 3HaueHueMm 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 100aBiA0T Mo 1 Kamie pacTBopa 1oja, nepeMennBaT, Ha0I0Jal0T OKPACKY U OTMEUaroT
pH, pu koTOpOM ammIIa3a nelcTByeT Hanboyiee aKTUBHO.
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Pe3y.]IBTaTBI 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 unzuéumopos Ha AKMUEHOCHIL AMUJIA3bL C/IIOHDL.

Xo00 pabompl. B Tpu npoOUpKu HAIMBAIOT 1O 1 MJI CITtOHBI, pa3BeneHHOM B 10 pa3. B nmepByto
npoOUpKy 100ABISIOT 2 Karuid BOJIbl, BO Bropylo — 2 kamm 1 % pactBopa NaCl, B tperbio —
2 xarun 1 % pactBopa CuSOs. ITocne 3Toro Bo Bce mpodupku 1o0apisitor 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 Jlrorosns, mepeMenmnBaroT, HAOIOAAIOT OKPACKY U ONPEICISIOT, B
KaKoW MpoOupKe IeHCTBYET aKTUBATOP UM UHTHOUTOP.

Pesynbrar:

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

BriBOa:

Padora 2. CnenuuguvHocTs (pepMeHTOB

B oTnmune oT HEOpraHMYECKUX KaTajln3aTopoB, (hepMeHTh! 001a1a0T crienGUIHOCTHIO (a0-
COJIFOTHOM, OTHOCUTENIbHOM, cTepeocneu(puIHOCTHI0). DTO CBOMCTBO OMpEAENseTCsl YHUKAIbHBIM
CTPOEGHHEM aKTHBHOIO IIEHTpa Kaxjaoro (epmenrta. Ompenenure THUN CHEUU(UYHOCTH aMHUIIA3BI
CJIFOHBI 110 CJIEIYIOLIEH METOJUKE.

X00 pabomui. ]I nccieoBaHUs CHEUU(DUUHOCTH aMuUiIa3bl OepyT CIIOHY, Pa3BEelIEHHYIO
B 10 pa3, u HanmmBaroT 1o 1 Mu1 B 2 mpoOHpKH.

B 1-t0 npobupky nob6asnstor 1 mi 1 % pactBopa kpaxmania, Bo 2-t0 — 1 mu 1 % pactBopa
caxapo3bl. O0e npoOupku nomemaroT Ha 10 munyT B Tepmoctar npu 38 °C, mocie 4ero npoBoAsT
peakuuio DenuHra A1 0OHapyKEHUS TIIFOKO3bI.

Peakyua @enunza: x 15 KamisM UcCCIeyeMOro pacTBopa MpUOaBUTh paBHBIM 00BEM peak-
tuBa DenuHra M J0BECTU J0 KuIleHHUs. [Ipu MonoxXuTenbHONW peakiMy Ha TIIH0K03Yy HadlogaeTcs
KpacHOE OKpalllMBaHKUe, KOTOPOE JAET 3aKUCh MEJIU.

Pesynbrar:

Ne npoOoupkn DepMeHT CyoOcTpar Peakuus ®enunra
1

2

BriBoxa:

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

AKTYaJIbHOCTH TeMbl. 3HAaHHE MEXaHU3MOB, ITOCPEICTBOM KOTOPBIX KJIETKH M LIEJbIE Opra-
HU3MBI KOOPJMHUPYIOT M PETYIUPYIOT BECh Ha0Op METaOOIMYECKUX MPOLECCOB, BAXKHBI IPU UC-
CIICZIOBAHMSX B pa3HbIX 00JaCTAX OMOMETUIIMHCKUX HayK. 13 Bcex pakTopoB, OT KOTOPHIX 3aBUCUT
oIpezeseHue akKTUBHOCTH (pepMeHTa — KOHIIeHTpanus ¢pepMeHTa u cyocrtpara, remmeparypa, pH
U TIPUCYTCTBHE PETYISATOPOB, HANOOIBIINHA KIMHUYECKHI HHTEPEC MPECTABISAIOT IBA MOCIETHUX.

AKXTHBAaTOpPBl U MHTHOMTOPHI BIHSIOT Ha aKTUBHOCTH (pepMEHTa, CIIocoOCTBYs (popmupoBa-
HUIO WM OJIOKUPOBAHMIO €r0 aKTUBHOTO IeHTpa. OHM MOTYT B3aHMMOJAEHCTBOBATH C AIJIOCTEpUYE-
CKHM IIGHTPOM M, TEM CaMbIM, MEHATh ()EPMEHTATHBHYIO aKTHBHOCTH. Hepeako MHruOuTopsl —
MPOAYKTHl TMPOMEKYTOUHBIX HIJIM KOHEYHBIX PEAKIMA KaKOro-Tu00 OMOXMMHUYECKOIo Ipolecca.
HexoTopble npupoaHble WM CHHTETUYECKHE BEIIECTBAa OKAa3bIBAIOT M30MpaTeIbHOE MHTHOUPYIO-
mee JeiicTBue Ha (EpPMEHTHI U UCIOJB3YIOTCS B KaueCTBE JIEKAPCTBEHHBIX BemlecTB. B Oosbmmx
703aX TOA0OHBIE BELIECTBA MOTYT OKa3aThCs SIIAMH.

BosbIIMHCTBO JIEKapCTBEHHBIX IMPEMapaToB OKa3bIBaeT CBOE JACWCTBHUE, BIUSS HAa COOTBET-
CTByIOIIME (epMEHTATHBHBIC peakuuu. MHOTHE Takhe Mpernaparbl CXOAHBI C MPHUPOJHBIMU CYO-
cTpaTaMd M IMOTOMY MOTYT JEHCTBOBaTh KaK KOHKYPEHTHBIE HHTHOUTOPHI (epMEeHTOB. UTOOBI
MOHATh MHOTHE MPOLECCHl, KOTOPBIE CYIIECTBEHHBI JUIsl (PapMaKOIOIUU U TOKCUKOJIOIMH, HEOOXO-
MO UMETh YETKOE MPECTAaBICHNE O MeXaHN3MaX HHTHOUPOBaHUS ()EPMEHTOB.

Leab 3aHATHA: HAayyuTCS HCIOJb30BATh 3HAHMS O MEXaHM3Max PEryJisilud aKTHUBHOCTHU
(bepMEeHTOB B MOCIEAYIONIEM M3YUYEeHUH KIMHHYECKUX AUCIUILUINH JUIS YCBOCHHS MPUHIUIIOB JHa-
THOCTHUKH 3a00JIeBaHUI U KOHTPOJIA 32 3(PPEKTUBHOCTBIO JICUEHUS, a TAKXKe JUIsl IOHUMaHUs MeXa-
HU3MOB JICHCTBUS JICKAPCTBEHHBIX MPETMAPATOB, PETYIUPYIOMINX aKTUBHOCTH (DEPMEHTOB.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHUM. /[ mosHOTO yCBOGHHMSI TeMBbI HEOOXOIUMO
MTOBTOPUTH H3:

*  obwel xumuu.

— OCHOBHBIE TIOJIOKEHHUSI TEOPUN KaTalln3a,

" OUOOPeAHUYECKOU XUMUU

— TPHUMEPHI Pa3IMYHBIX TUTIOB XUMUYECKHUX PEaKITHii;

— KOH(pOpMaIMOHHbIE NTPEeBpaILEeHUs OEJIKOB.

3ATAHUS IS CAMOITPOBEPKH UCXO/HOT'O YPOBHS 3HAHUM

3aoanue 1. V3BeCcTHO, UTO CKOPOCTh B3aUMOJEHCTBUS BewecTB A U B yBenuuunace B Tpu
pasa nocne no6asneHusi BemiectBa K. B kauecTBe KOHEUHBIX MPOIYKTOB OOHApPYKMBAETCS BeIIle-
ctBo ABK. fBnsiercsa nu BemectBo K karanuzatopom?

3aoanue 2. Ilpy "HTEHCUBHOW MBbIIIEYHON paboTe B CKEIETHON MYyCKyJaType HaKarjiiBaeTcs
MOJIOYHasI KMCJI0Ta, 00pa3ykoliasics B peakIuu:

HAJIHH" + CHsz — C — COOH <> CHz — CH — COOH + HAJT"

O OH

K kaxomy THIy OTHOCUTCSI IPUBEACHHAS peaKus?
A. OKHCIIUTENTBHO-BOCCTAaHOBUTENbHAS PEAKIIUS.
b. Peakuns 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 1 00paTHOM peaky ypaBHUBAIOTCS. Kakyro U3 MpuUBEIEHHBIX XapaKTEPUCTUK PEaKIMU N3Me-
HUT BHECEHME KaTanu3aropa?

A. CkopocTb IpsIMON PEaKIUHU.

b. Koncranty paBHOBecus.

B. CkxopocTb 00paTHON peaKIium.

I'. BpeMmst HacTymuIeHHS paBHOBECHS.

J1. KOHLIEHTpauuo NpoIyKTOB PEAKLIMH.

Hpa6uﬂbHOCWIb peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemamul.

Bonpocs! puis1 06cyxneHust:

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

2. IlpeacraBienue o0 akTUBHOM IIEHTpe (epMeHTa, ero opranuzauusi. Teopuu, oOBICHSIO-
e padboty aktuBHOTrO IeHTpa (3. @umep, J1. Konuienn).

3. OcobeHHOCTH CTPOEHUS AIOCTEPUUYECKUX (PEPMEHTOB, AJUIOCTEPHUUECKUI LIEHTP.

4. MexaHU3MBbl PETYJSIUA CKOPOCTH (PePMEHTATUBHBIX IPOIECCOB: PETYIISALHUs KOJTHYECTBA
(bepMeHTOB (CHHTE3, paciaj), akTUBHOCTH (PEpPMEHTOB, U3MEHEHUE KOJIMYECTBa cyOcTpara, Hallu-
qyre n30(hepMeHTOB, 0ObeAMHEHNE (PEPMEHTOB B MOMH(DEPMEHTHBIE KOMIUIEKCHI, KOMITAPTMEHTAIIH-
3a1s MPOLIECCOB.

5. KuroueBbie (hepMeHTHI, XapaKTEPUCTHKA.

6. Perynsanus akTUBHOCTH ()€pMEHTOB: KOBAJEHTHAsi MOAU(DUKALUS, aKTUBATOPbl U UHIUOM-
TOpHI (IpuMepbl). Buasl nHrnOupoBanus (HeoOpaTUMoe U 00paTuMoe, U30CTEPUIECKOE U aJIOCTe-
PHUECKOE), XapaKTePUCTHKA, IPUMEPBHI.

7. N3odepmentsl. [Ipumepsl, Ononornyeckas posb.

8. MenunuHcKHe acreKThl SH3UMOJIOTHH.

JIMTEPATYPA UIA ITIOATOTOBKHA

Ocnosnasn
1. Buonoeuueckasn xumusi / B. K. Kyxra [m ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 58-60,
68-86.
2. buonocuuecxas xumusi / A. JI. TaranoBud [u ap.]. Musck : Bt mik., 2013. C. 55-62, 68—-75.
3. KoHcnekT Jekmuii.
JHononnumenvnasn
1. Jlenunoowcep, A. OcHoBel Onoxumun / A. Jleannpxep. Mocksa : Mup, 1985. C. 226-241.
2. buoxumus yenoseka / P. Mappwu [u ap.]. Mocksa : Mup, 1993.

3AJAHUSA JJISI CAMOCTOSITEJIbHOM PABOTEI

3aoanue 1. llonyunte npeacraBieHne 0 MexaHu3Max (hepMeHTaTuBHOTO Karanu3a. ObpaTure
BHUMAHHE HA TO, YTO:

a) B aKTHBHBIN IIEHTP BXOJAT PAAUKAIBI aMUHOKHCIOT PA3IMYHBIX YYACTKOB MOJIUTEITHIHO-
T'O OCTOBA;

0) aKTUBHBIN MEHTP COCTABIISIET OTHOCUTENIBHO HEOONBIIYIO YacTh 00beMa pepMeHTa;

B) aKTHBHBIH IIEHTP pacrnoJiaraeTcsi B yriayonenun pepMenTa.

1.1. YckopeHue peakuuu B IPUCYTCTBUH (PepMEHTa MPOUCXOTUT 3a CUET 00pa30BaHUs MPo-
MEXYTOUHOTO (pepMEHT-CyOCTpaTHOro KoMmIuiekca. Kakue cBS3M CTaOMIM3UPYIOT 3TOT KOMITJIEKC?

A. Nonnsle. I'. N-rnuko3usble.

b. Bomopoansie. . CnoxxHoddupHBIE.

B. Ilentunssie.

27



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 OJnHAKO-
BO U3MEHSETCS HANPSHKCHUE XUMUYECKUX CBA3CH.

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

3adanue 2. YcBoiite, 4TO AeicTBHE (EPMEHTOB MOKHO TOJIHOCTHIO MJIM YaCTHUYHO IOJAaBHUTh
(uHrHOMpPOBaTH) ONpEACICHHPIMA XUMHUECKUMH BellecTBaMu (MHrubutopamu). laiite xapakrepu-
CTUKY OCHOBHBIM THUITaM HHTHOUTOPOB.

2.1. Ilpu uccnenoBaHUM BIUSHUS CAUIIUIATOB HA aKTUBHOCTH (DEPMEHTA TIyTaMaTACTUIPO-
reHa3bl yCTAHOBJIGHO, YTO C YBEJIMYEHHWEM KOHIIeHTpanuu cybctpata (riyramara) ot 1,5 10
8 MMOJb CTeneHb MHTHOMPOBAHMSI HE HM3MCHSICTCSA. Y IalWB WHTHOWUTOP, aKTHBHOCTH (epMEHTa
MOKHO BOCCTaHOBHTb. OIpeneanTe TUIl UHTUOUPOBAHUS:

A. HeobOparumoe.

b. O6paTtumMoe KOHKYpEHTHOE.

B. OGpaTtumoe HEKOHKYPEHTHOE.

I'. UurubupoBanue 1o NPUHIUITY «OOpaTHOM CBA3M.

2.2. JIns Je4eHusT HEKOTOPHIX HMH(EKIMOHHBIX 3a00JCBaHUM, BBI3BIBAEMBIX OAaKTEPHIMH,
MPUMEHSIIOTCS CylIb(GaHWIAMUIHBIE Mpenaparbl, OJOKUPYIOMKUE CHUHTE3 (POTUEBOM KHUCIOTHI —
daktopa pocra 6akTepuii. BeiOeprure MeXaHU3M IEHCTBUS CyIb(haHUITAMHTHBIX TIPEIapaToB:

A. SIBnsitorces hepMeHTaMU.

b. Y4acTByIOT B OKHCIINTEIBHO-BOCCTAHOBUTENIBHBIX IIPOLIECCAX.

B. SIBnstoTcs annocTepudeckUMU MHTHOUTOpPaMH.

I'. KoakypupyroT ¢ m-aMrHHOOEH30MHON KUCJIOTOM 32 MECTO CBSI3BIBAHMS C aKTHBHBIM IE€HT-
poM (depMeHTa, CHHTE3UPYIOIIEro (OTUEBYIO KUCIOTY.

J1. Uernbupyrot BcacbiBaHUE (POINEBOM KHCIOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIIOCOOBI PETYISIIIMU KaTATUTUUECKOW aKTUBHOCTH (hepMeH-
TOB U MOHATUE «MHOKECTBEHHBIE (POPMBI EPMEHTOBY.

3.1. B KIMHMKY AOCTaBMJM NallME€HTa C MPUCTYNOM OpOHXMAIBbHOW acTMbl. Y OOJBHOTO
BCJIE/ICTBUE JbIXaTesnbHOro anugos3a (pH kpoBu 7,2) cHM)KeHAa aKTUBHOCTH ()EPMEHTOB IJIa3MBI.
VYKa)kuTe OCHOBHYIO IPUUMHY MHAKTUBALMU (PEPMEHTOB I1JIa3Mbl KPOBU:

A. VI3MeHeHue cTeneHn HOHU3aluU MOJIEKYN (PEpMEHTOB.

b. Heobpatumas neHaTypanusi.

B. Pa3pbIB nenTHIHBIX CBA3EH.

I'. I3MeHeHne KOHLIEHTpauy (pepMeHTOB.

J. Penpeccusi cuaTe3a HEpMEHTOB.

3.2. [Ipu ob6cnenoBaHuy OOIBLHOTO YCTAHOBJICHO IMOBBIIIEHUE B KPOBHU aKTHBHOCTU H30(ep-
MEHTOB KpeatunkuHassl MM 1 MB. Ykaxute ux oOiiue cBoHCTBA:

A. TepMOnaOUILHOCTD.

b. UyBCTBUTENBHOCTD K pa3IMYHBIM 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.

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

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. bonwnoii C. mocie npueMa BHYTpb 20 MJT METaHOJIa B TSHKEJIOM COCTOSIHUM JIOCTaB-
JIeH B KJIIMHUKY, TJie €My BBEJIM BHYTPUBEHHO 3TUJIOBBIN CIIUPT B KOJIMUYECTBE, KOTOPOE y 37I0POBOTO
YeJIOBeKa BBI3BIBACT WHTOKCUKAIMIO. OOBSICHUTE, TIOYEMY TaKOe JICYCHHE OKaszbiBaeTcs d(PpQeKTuB-
HBIM, YUUTBIBAs, YTO BBICOKAsk TOKCMYHOCTh METaHOJa 00YCIIOBJIEHA JeHCTBUEM MTPOAYKTA €ro MeTa-
Oomm3mMa — Gopmarbaeruia, 00pa3yromerocs B eYeH! MO JCHCTBUEM aTKOTOJIbACTHIPOT €HA3HI:

A. DTaHON — KOHKYPHUPYIOUINI cyOCcTpaT JIsl allKOTr0J1bAeTHAPOTreHA3HI.

b. DTanon BeI3BIBAET JeHATYypalnio pepMeHTa.

B. Benencreue namenenus pH cpensl.

I'. IIpoucxouT YaCTUYHBIN TPOTEOTN3 MOJIEKYJIbI (pepMEHTA.

J1. DtaHon cBa3bIBaeT (hopMabAeTU.

3aoanue 2. llpu neyeHnn oIyxoJieii MOYETIOIOBON CUCTEMBI B KIIMHUKE IPUMEHSIETCS TIpera-
paT MeToTpekcar, 0OpaTUMbI KOHKYPEHTHBIM MHTHOUTOp TUTHAPO(DOIAaTpeyKTa3hbl, KaTalu3upy-
IOIIeH CUHTE3 TeTparuapodonneBoil KucaoTsel. Ha B3anMoIeHCTBUM ¢ KAKMM KOMIIOHEHTOM OCHO-
BAaH MEXaHU3M JEICTBUA 3TOro 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 2,3-6ucdocdoriauiepaTom, KOTOPBI MPHUCOCIUHAETCS K O€JIKy B yJacTKax, MPOCTpaH-
CTBEHHO yJaJIeHHbIX OT rema. Kak Ha3pIBaeTcs Takod BUJ pEryssiuu?

A. Perynsauust no npuHuuny oOpaTHON CBS3H.

b. YacTuuHblil poTeOoan3 MOJIEKYIIbI (hepMeHTa.

B. [IpucoennHenue win OTHICTUICHHE OeIKa-peryisTopa.

I'. IlpucoeauHenue UK OTIIEIIEHHE HU3KOMOJIEKYIIPHOTO YQdeKxTopa (MOAYIATOpA).

. ®ochopunrpoBaHre MOTCKYJIIHI.

3aoanue 4. B xnerkax E. coli cuHTe3 mupuMUANHOBBIX HYKJICOTHIOB OCYILIECTBIISETCS MO
cxeme merabonuueckoro mytu: COz2 + NH3 + 2AT® — P1 — P2 —» YT® — TO®. Ilpu yBenuue-
HUM B KJIeTKe KoHUeHTpauuu L[T® cuHTe3 nupUMUAMHOBBIX HYKJIEOTHIOB IMpekparaercs. Kakoi
BH/JI PETYJISIIUN OTTUCAH?

A. Anntoctepuueckast perysius.

b. YacTuuHbIA POTEOTU3.

B. ®ochopunupoBanme MoJIeKysIbl pepMeHTa.

I'. IlpucoeanHenne 6eIKOB HHIMOUTOPOB.

J. OTuieruieHue 6eIKOB HMHTHOUTOPOB.

3adanue 5. B nHKYyOAlIMOHHYIO 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 KaTaTU3uPYyIOT OJIHY U TY K€ PEaAKIIHUIO.

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

Jna camonpoeepku ucxo0no2o ypoeHs 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. Meton OCHOBAH Ha ONPEIECICHUN HAaUMEHBIIErO KOJIMYECTBA aMUJIa3bl
(pu MakCHUMaJbHOM Pa3BEACHUU CIIIOHBI), MOJHOCTHIO PACHICTUISIONIEr0 BECh 100aBIEHHBIN Kpax-
Maj. AMuia3zHas aKTUBHOCTb CIIOHBI BbIpakaetcs kommuectBoM 0,1 % pacTBopa Kpaxmaia B
MUJUTAJINTPAX, KOTOpoe paciieruisiercs 1 M Hepa3BeneHHoi citonbl mpu 38 °C B Teuenue 30 MuH.
B HOopMe ammuna3zHas akTUBHOCTH CtOHBI paBHa 160-320. AmunazHas aKTUBHOCTb 00O3HayaeTcs
«A 38%30'». DTOT METOJI MHMPOKO MCIIONB3yeTCs JUIS ONPE/ICNICHHs] AMUIIA3HON aKTUBHOCTH KPOBH
Y MOYH.

Xo00 pabomui. B 10 npobupok HanuBaioT 1o 1 M Boasl U B 1-10 U3 HUX q00aBisAOT 1 M pa-
3BefieHHOH B 10 pa3 citonbl. ConepKUMOe 3TOH MPOOUPKHU MMEPEMEIINBAIOT, HECKOJIBKO pa3 BTATH-
Bas M BBIMYCKas )KUJKOCTh U3 MuneTku. Habuparot B muneTky 1 Mi1 cMecH U MepeHocsT ee BO 2-10
pobupky. CozepKuMoe 3TOH MPOOUPKHU MEPEMEIINBAIOT M | MJI cMeCH TIEPEHOCAT B 3-10 mpoodup-
Ky
u T. 1. 10 10-i mpo6upku. M3 10-it mpobupku otOéuparoT 1 M cMecH U BeUTHBaOT. Bo Bce mpooup-
ku 100aBmsioT mo 1 mi Boasl u o 2 miu 0,1 % pacTtBopa Kpaxmana, mepeMenInBaoT, BCTPAXUBas
npobupku, u nomemarot B Tepmoctat npu 38 °C Ha 30 muH. [Tocne nHkyGanuu npodbupku oxJia-
KIAIOT BOJOTIPOBOIHOM BoAoH, mobasisitor mo 1 karue 0,1 % pactBopa #oja U mepeMenInBaoT.
[Tpu peakuuu ¢ 1010M XKMJIKOCTh B IPOOMPKAX OKPAIIUBACTCS B JKEITHIN, PO3OBHIN U (PHONETOBBII
nBera. OTMEYaroT MOCIETHIO MPOOUPKY C JKEATOW OKPacKoM, Te THApOJIN3 Kpaxmaja MpoIIes
MOJIHOCTBIO, U JIETAI0T pacuer.

Pesyabrar:

I'maponu3 kpaxmasa B NpUCYTCTBUU GepPMEHTOB CJIIOHBI MPU PA3TUYHOM ee pa3BeleHUH

Pa3Benenue ciaroHbI

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

IIpoOoupxn

1-a 2-5 3-a 4-9 5-a 6-11 7-9 8- 9-a1 10-s

Oxkpacka
pacTtBopa
¢ HojoM

BrIBOIBI

Ilpumep pacuema. OTMeTHB MPOOUPKY, A€ THIPOJIA3 KpaxMalsla MPOLIE MOJHOCTBIO MpU
HaMMEHbIIEM KolndecTBe epMeHTa (3KenTas OKpacka pacTBOpa), MO KOJIMYECTBY HEpa3BeIeHHON
CIIIOHBI B JAHHOW IPOOMPKE PacCUUTHIBAIOT aMMJIa3HYIO0 aKTHBHOCTH CIIFOHBI IO CIIEIYIOIIEN Mpo-
nopunu: A mi cmonsl pacuienuan 2 mMia 0,1 % pactBopa kpaxmana; 1 MiI CIFOHBI pacIeniul X MII
0,1 % pactBopa kpaxmama, rae A — KOJIMYECTBO HEpa3BeAECHHOH cioHBl. Hampumep: sxentas
OKpacka nosiBujiach B 4-if mpobupke, rie cioHa 6biia pazsenena B 160 pa3z; 1/160 mi ciroHsl pac-
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menmw 2 ma 0,1 % pactBopa kpaxmana; 1 M Hepa3BeneHHOM cioHbl pacmenui X mia 0,1 % pac-
TBOpa Kpaxmaja:

Xx=2"1160/1=320wmx0,1 % pacTBopa kpaxmauia.

CrnenoBareabHO, aMuJIa3Has aKTUBHOCTE A 389/30/ paBHa 320.
Pacuert:

BriBoxa:

Pa6ora 2. KosinyecTBeHHOE onpeae/ieHHe AKTUBHOCTH aMWJIa3bl (IMACTa3bl) MOYH.

MeTtox OCHOBaH Ha ONpEICNCHHH BPEMEHH, HEOOXOIMMOIO JUIsi TIOJHOTO pacUICTICHHS
KpaxMaya B IPUCYTCTBHM 1 MJ MOYM. YCJIOBHO 3a €IMHUIly aKTUBHOCTU aMMWJIa3bl MOYM IPUHH-
MaloT KOJMYECTBO (pepMeHTa, pacuieruifollee 2 Mr Kpaxmaia 3a 15 MUH. AKTUBHOCTb aMHJIa3bl
BBIP@)XAIOT KOJMYECTBOM eAMHUIL B 1 Mi Mmoun. B Hopme oHa coctaBisier 1-2 EJI.

Moua 310pOBbIX JIt0Jei 001a/1aeT HU3KOM aMHJIa3HON aKTUBHOCTBIO 110 CPAaBHEHHUIO C aMUIIa-
301 citoHbl. OnpeeneHle aKTUBHOCTH O-aMMJIa3bl B MOYE U CHIBOPOTKE KPOBU LIMPOKO UCHOJIB3Y-
€TCsl B KJIIMHUKE TP TUATHOCTHKE 3a00JICBAHMN MODKENYI0IHOM Kene3bl. B 1-e cyTku 3aboneBa-
HUS aMWJIa3Hasi aKTUBHOCTh YBEJIMYMBAETCSI B MOUYE U CHIBOPOTKE KPOBM B JECATKU pa3, a 3aTeM
IIOCTENIEHHO BO3BpalaeTcst kK Hopme. [Ipyu noueuHoil He10CTaTOYHOCTH aMuiIa3a B MOYE OTCYTCTBYET.

B nerckoM Bo3pacte yBenMUE€HHE aKTUBHOCTH aMMIIa3bl HAOIIOAAETCS HPU SMHJIEMUYECKOM
MapOTUTE, YTO YKA3bIBAET HA OJJHOBPEMEHHOE MOPAKEHUE TIOHKENTYI0UHOM JKeJIe3bl BUPYCOM Mapo-
tuTa. Bupyc rpumnmna takke nopaxaer H0PKEITYA0YHYIO JKele3y, HO pexe.

Xo00 pabomwi. Ha cyxoe mpeAMETHOE CTEKJIO KamalroT B Pa3HBIX MECTax IO OJHOW Karuie
0,1 % pactBopa ioxa B Hoauae kanus (Bcero 8—10 kamens). B npo6upky BHocst 2 ma 0,1 % pac-
TBOpa Kpaxmaia, cojepskaiiero 2 mr kpaxmana, 1 mi 0,85 % pactBopa xjopuaa HaTpusi U IOMe-
1at0T TpoOUpKy B TepmocTat npu Ttemmneparype 37 °C Ha 2 muH. Uepe3 2 MUH J0OaBISAIOT B Hee
0,5 M3 MOYM, IEPEMENINBAIOT U OTMEYAIOT BPEMs Haydaja peakiuu. 3aTeM Kaxjable 2—3 MUH CTEK-
JITHHOM MaJIOUKOM MEepeHOCAT KaIlllo CMECH U3 MPOOUPKHU Ha MPEAMETHOE CTEKJIO B KAILIK0 PACTBO-
pa Hola U Tak IPOAOJDKAIOT 10 TeX MOp, MOKa OKpacka Kaluld Hoja He MepecTaHeT U3MEHSAThCA,
T. €. OCTaHeTcs XkenToil. OTMedaroT BpeMsl peakiiui B MUH. AKTUBHOCTb aMHJIa3bl MOYH PacCUMUTHI-
BaIOT 1O popmyiie:

Xen=15/(0,5T7),

rae Xgj — aKTUBHOCTH aMujiaszbl B 1 M1 Mmoun; 15 — Bpemsi, HEOOX0UMOE JIJIsl TIOJTHOTO pacIien-
JeHus 2 Mr kpaxmaia, MuH; 0,5 — KOJIMYECTBO MOYH, B3ATOE€ B PEAKIMOHHYIO CMeCh, MI; 1 —
BpeMs peakIuy, MUH.

Pesyabrar: Tyun. =

Pacuert: Xen. =

BriBoa:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 6
KOJIVIOKBUYM 110 TEMAM «XUMMUS BEJIKOB», «PEPMEHTDbI»

Bonpoch 1J151 NOATOTOBKYU K KOJLUIOKBUYMY':

1. Kimaccudukanus u GU3NKO-XUMHUECKHE CBOMCTBA aMHHOKHCIOT (00Imme u crenuduye-
ckue). Poib B cTpykTypHOIi opranu3anuu Oenka. [I[puMeHeHne aMHHOKHUCIIOT KaK JIGKAPCTBEHHBIX
MIpernapaToB.

2. llepBuyHas ¥ BTOPUYHAS CTPYKTYPHI OEITKOBOW MOJIEKY bl CBsI3M, CTAOMIN3UPYIOIINE UX.
Oco0eHHOCTH CTPOCHHUS MENTHIHOM CBSA3U U UX POJIb B POPMHUPOBAHUH MTPOCTPAHCTBEHHOM CTPYK-
Typbl Oeika (nmocrynarsl [lonunara-Kopu). Buasl BTOpu4HOM CTPYKTYpPHI.

3. IlonsTre 0 HaABTOPUYHOI cTpykType Oenka. CTpyKTypHbIe U (PYHKIIMOHAIbHBIE TOMEHBI.
[Tpuunabl GOPMUPOBAHUS TPETUYHON CTPYKTYPHI OEITKOBON MOJIEKYJIHI.

4. Tpernunasi crpykrypa Oenka. Cuibl, CTaOWIM3UPYIOIIUE TPETUUYHYIO CTPYKTYpy. KoH-
(dbopmManroHHbIE U3MEHEHUS TIPU (PYHKIIMOHUPOBaHUU OenkoB. [leHaTypamust 6enka u GaKTopsl, ee
BbI3bIBatoIue. Vcronp30Banue IBICHUS IeHATypallui B MEIUIIUHCKOM MPAKTHKE.

5. UerBepTHuHas CTpyKTypa O0enmkoB. [IpenmyIiecTBa CylmiecCTBOBaHMS OCIKOB C YETBEPTHUY-
HOU cTpykTypoiil. KoomnepartuBHble U3MeHEHUS KOH(POpPMAIMU MOJUNENTHAHBIX Ienel npu QpyHk-
[IUOHUPOBAHUH OEJIKOB C YETBEPTHYHOU CTPYKTYpOH Ha mpuMmepe remoriiodnHa. CpaBHUTEIbHBIE
0COOEHHOCTH CTPOCHHUS U QYHKIUI reMorjao0uHa 1 MUOTTIOOHHA.

6. OcHOBBI (DYHKITMOHHPOBAHUS OCITKOB.

7. PacTBOpUMOCTB OEJIKOB.

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

— BpicanuBanue u ocaxxaeHue 06eIKoB. MexaHN3M U MPAKTUYECKOE UCIIOJIb30BaHHUE.

— [Jenarypanus Oenka, neHaTypupyronme GakTopbl, NCTIOIb30BaHUE B MEIUIIUHE.

8. I'mmponu3 6enka. Tunsl ruaposN3a, poiib B opranusme. [IpakTuyeckoe nCmnoab30BaHuE.

9. MeTo/1bI BBIIEIEHUS 1 OYHUCTKHU OEJIKOB.

— DrTanbl UCCIEI0BaHMs CTPYKTYpPHI OenKa.

— MeToap! OYHCTKH OETTKa OT HU3KOMOJICKYJISIPHBIX TIPUMECEH.

— IlpuHnune! pa3aeneHus U OYUCTKU OEITKOB METOAaMH XpoMaTorpaduu:

a) aicopOLIMOHHOM;

0) pacupeaeauTeabHOM;
B) HOHOOOMEHHOM;

r) adpUHHOM;

1) resib-XxpomaTorpadue.

— VYabrpauentpudyruponanue. [puniun metoaa.

— Onekrpodopes. [IpuHimn Meroaa, MpaKTUIECKOe MPUMEHEHHE. DIEKTpoope3 B MOITHAK-
punamuiHoM rese. M3031ekTpodokycupoBaHue.

— Meroa «otnevarkoB nmaneleB» (Meron Wurpama). [IpuHiun merona, mpakTH4ecKoe MpHU-
MEHEHHE.

— Hcnonp3oBanue BecTepH-OJOT aHanmm3a i uaeHTUuguKanuu O0enkoB. OCHOBHBIC JITAllbl,
npakTuyeckoe npumenenue. [TouaTue «MonIeKyIspHbIA 30H1».

10. Meronpl WcCCIEIOBaHNS aMHUHOKHCIOTHOTO cOCTaBa (MOHOOOMEHHasi Xpomarorpadus)
¥ aMHHOKHUCIIOTHOM MOCiIe10BaTeNnbHOCTH 6e1KkoB 1 nenTuioB (Canmkep, DamaH, AkaOopH, ceKkBe-
HaTop DamaHa—bora).

11. Cnoxuble 6enku. CtpoeHue, knaccuukaius, OnoIornueckas poib KaxI0To Kiacca.

12. Kakue QyHKIUHU BBHITIOJTHSIOT B OPraHu3Me OCIKH U METTHIBI?

13. ®epmenTsl, KnaccuduUKanus. YMeTh Ha3BaTh Kiacc (epMeHTa W TMOPSIKOBBIA HOMED
KJlacca Ha OCHOBaHHH MTPUBEJICHHOMN PEaKIIHH.
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14. CgoiictBa pepmenToB. TepMonaOuIbHOCTD, CIEMU(PUIHOCTD, BIUstHUE pH 1 KOHLIEHTpa-
M cyOcTpaTa Ha akTHBHOCTH (pepmenTa. [lonsTHE O KMHETHKE ()epMEHTATUBHBIX peakiuii. Kon-
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 PEryIAlUN aKTUBHOCTH (PepPMEHTOB, oOpaTuMasi 1 HeoOpaTuMmas peryJsiius,
M30CTEepUYECKast M AJUIOCTEPHYECKasl PEryJIsiys, KOBAIEHTHAst MOAN(HUKALUS CTPYKTYPBI epMeHTa.

19. Mexanu3mbl peryasaiuy KoandecTBa hpepmenTta B kiieTke (cxema JIpBoBa-’Kakoba—MoHo).

20. NzodepmenTsl. [Ipumepsl, Ononorudeckas poJb.

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

Bomnpocsl 11 MOATOTOBKH K KOJUIOKBUYMY 1JIf cTyaeHToB MOUY:

1. AMuHOKHUCIIOTHI M X Kiaccudukanus. OOmme cBoiicTBa. DOPMYNBI MPOTCHHOTCHHBIX
aMHHOKUCIIOT.

2. llentupapl, ux crpoenue. Kmaccudukanms m Ouosnormueckas poib nentujaoB. llpaBumia
HamucaHus nentuIoB (OeIKOB), X HA3BaHUS U ONpPEICIICHHs 3apsia.

3. benku Kak KJIacc OpraHMYecKuX COeANHEHMH, X pyHkunu. Knaccuduxanus 6e1KoB.

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

5. Ilentuanas cBs3b U ee cBoiicTBa (roctynarsl [loauara-Kopn).

6. I'maponu3 Genka. 3HaueHHe peakUUil THAPoIn3a Ul OpraHu3Ma U IpakTHYeCKOe UCIIOb-
30BaHME OCITKOBBIX THAPOIU3ATOB B MEJUIIMHCKOM MTPAKTHKE.

7. BropuuHasi, HaJBTOpUYHAsl, TPETUYHAs, YETBEPTUYHASL CTPYKTYPbl OEIKOBOM MOJEKYJIbI
(moHsiTHE, PAa3HOBUAHOCTHU U CBSI3U, CTAOWIM3UPYIOIINUE CTPYKTYPY).

8. Kondopmannonusie uamMeHeHus npu GyHKIMOHUpoBaHUH OenkoB. B3aumoneiictBue 6en-
KOB C JIUTaH/IaMHU.

9. lenatypauusi. OOpaTuMOCTh JAeHaTypaluu. MexaHM3Mbl ACUCTBUS JE€HATYPUPYIOLIHX
(hakTOpOB.

10. O0mue (pu3MKO-XMMHUYECKHE CBOMCTBAa OEJKOB (BA3KOCTh PACTBOPOB, HE3HAUMTEIbHAs
T Qy3us, onTudecKkas aKTUBHOCTb, IOJBM)KHOCTD B JIEKTPHUECKOM I10J1e, oruiomeHue Y @-nyueid,
pPacTBOPUMOCTH B BOJIE).

11. ®akropsl ycTOWYMBOCTH OEIKOBBIX PACTBOPOB (3apsij Oenka, rujapaTHas 000J0YKa, MO-
JeKyJsipHas Macca, popma mMosekyssl). M303mekTpuyeckoe COCTOsSTHUE.

12. MeToasl pa3jelieHdss U OYUCTKH OENKOB: BBICAIMBaHWE, Xxpomarorpadus (addurHas,
reiab-xpomarorpadus), snexrpodopes (Ha Oymare, B ITAAI), nuanu3, BecTepH-OJIOT aHaANM3.
[TpuHIUTIBL.

13. CnoxHble OeNKH, MX KIaCCUPUKALM, CTPOCHNE U OMOJIOTHYECcKas pOlb.

14. ®epmeHThI Kak OETKOBbIE KaTalnu3aTophI.

15. CoBpemenHas kiaccupukauss U HOMEHKJIaTypa (epMmMeHTOB (cucTeMHoe H pabouee
HazBanue). [lludp dbepmenrta. O61Iass xapakTepruCTHKA KIaCCOB.

16. Ctpoenue ¢epmentoB. KodepmenTsl, UX Kiaccupukanus U poib B Karanuse. biok-
cxemsl HAJI", HAJI®", ®AT u ®MH.

17. MexanusMm ¢epmeHTaTuBHOTO KaTanu3a. KuHeTnka (epMEeHTaTMBHBIX peakuuid. 3aBuU-
CHMOCTh CKOPOCTH (hepMEHTATUBHBIX pPEaKIWil OT KOHIEHTpanuu cyOctpara, pH, temmepartypsl
(MONEKyYIAPHBIA MeXxaHu3M, Tpadudeckas 3aBucuMocTth). Koncranta Muxasnuca (Km), ucrnons3o-
BaHue Km 151 MPOTrHO3WPOBAHUS MMPOTEKAHMS OMOXMMHUYECKIX PEaKITUil.

18. Cnenuduunocts neiictBus pepmenToB. Turbl cieuGuIHOCTH.

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, paciiaj), akTUBHOCTH (PEPMEHTOB, H3MEHEHHE KOJIMYECTBA CyOCTpaTa, HaTMIHe
n30pepMEHTOB, 00BeIMHEHNE (DEPMEHTOB B MOTH(PEPMEHTHBIC KOMITJICKChHI, KOMITAPTMEHTATH3AIUS
MIPOIIECCOB.

23. Perynsuus akTHBHOCTH (DEpMEHTOB: KOBAJIEHTHAs MOAU(DUKAINSA, aKTUBATOPHl U MHIHOH-
TOpbI (IpuMepsl). Buapl nHrHOMpoBaHus (00paTuMoe U HeOOpaTUMOe, H30CTEPHIECKOE U aJlIOCTe-
PHUECKOE), XapaKTEPUCTHKA, IPHUMEPHI.

24. Nzodepmentsl. [Ipumepsl, Onoorudyeckas podb.

25. MenunuHCKHEe acleKThl SH3UMOooTuu. [Ipumeps! ncnonas3oBanus HEPMEHTOB U UX MHTH-
OUTOPOB IS TMATHOCTHKH M JICUYCHHS 3a00JICBaHUH.
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BBEJIEHME B METABOJIN3M.
BUOJIOTTMYECKOE OKHCJIEHHUE

3AHATHE 7
BBEJEHUE B METABOJIU3M. HEHTPAJIBHBIE METABOJIMYECKHE ITYTHU
(OKUCJIMTEJBbHOE JEKAPBOKCUJ/IMPOBAHME IIBK,
JMMOHHOKMCJIBIA IIUKJI KPEBCA)

AKTYaJIbHOCTH TeMbl. 3HaHKUE 3aKOHOMEPHOCTEH 1 0COOEHHOCTEH MeTaboIn3Ma HE0OX0AUMO
JUIs JaJIbHEHIero n3ydyeHus: oOMeHa yrieBoJ0B, JIMIIMIOB U OEJIKOB Ha YPOBHE KIIETKU U OpraHU3-
Ma, JUI TIOHUMaHUsI MEXaHU3MOB PEryJALUU X MeTaboIu3Ma U BO3MOXKHON KOPPEKLUU Hapylle-
HUIl oOMeHa BellecTB. Y CBOMB 3HAUYEHUE LIEHTPAJIbHBIX META00IMYECKUX IyTeil a7 3Heproobec-
MIEYEHUsI KJIETOK, MO>KHO TOHATh NPUYMHBI TUIIOKCUYECKUX COCTOSHUM M UX CBA3b C KJIETOYHOMU
sHepreTukoil. I[TockonbKy HapyleHHs SHEPreTHUECKOoro oOMeHa JIe)KaT B OCHOBE IaTOreHe3a MHO-
rux 3a00JieBaHMid, 3HAHNE MEXaHW3Ma (YHKIIMOHUpOoBaHMs IuKiIa Kpedca mo3BoiauT Bpady mpose-
CTU MPABUWIbHYIO KOPPEKIHIO METa0OINYECKUX HapylleHHH (KokapOOKcHia3a, KOMIIOHEHTHI ajie-
HUJIOBOM CHCTEMBI, CyKIIUHAT U Jp.).

Ilesab 3aHATHS: TOIYYUTh NpEJICTaBlIeHHE O MeTa0oIu3Me, aHA0OIMUECKUX U KaTabosauue-
CKHX METa0OJIMUYECKUX IMyTSX, UX B3aUMOCBS3U HA Pa3IMYHBIX YPOBHSX; CPOPMHUPOBATH MPEACTAB-
JIeHHE 00 OKUCIIUTENILHOM J1eKapOOKCHIIMPOBAaHUH MHUPOBUHOTPAIHONW KUCIOTHI U JIMMOHHOKHCIIOM
nukie Kpebca kak neHTpanbHbIX (0OIIMX) METAaOOIMUECKUX MYTIX, O 3HAYCHUH BOAOPOJ-I0HOP-
Hoi ¢ynkuuu LTK nms nanpHeHIIuX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUI B LM TKaHEe-
BOT'O JIBIXaHHUSI, TIOHSTHh KaTabOJMIEeCKYI0 U aHaboImIecKyro hyHkimu mukia Kpeodca.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHMii. /|11 OJIHOrO yCBOEHUS T€Mbl HEOOXOIUMO
MTOBTOPUTbH M3!

= Ouonocuu:

— TIOHATHUS «OOMEH BELIECTBY, «ACCUMUIISLIUSLY, «TUCCUMUISILIUS U CBSI3b MEXK1Yy HUMH;

*  obwel xumuu.

— TIOHATUE «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMI», CIIOCOObI OKHMCIEHHUS BEIIECTB,
OCHOBBI OMOHEPTeTUKH, TTOHATHS «MAKpOIPTUUECKasl CBA3b), «KMAKPOIPI»;

" OUOOP2AHUYECKOU XUMUU:

— crpoeane AM®, AII®, AT®D, nupodocdaTa, TUKapOOHOBBIX, TPUKAPOOHOBBIX KHCIOT,
0-KETOKHCIIOT, THIPOKCUKHUCIIOT;

*  HOPMANbHOU PU3UOTIO2UU:

— TMOHSTHE «OCHOBHOM OOMEH», SHEpreTHUecKasi pojib 0OMEHa BEIlECTB;

" YUMOoNo2UU:

— CTpPYKTypa MUTOXOHIPHUN;

= OuoxXuMUU:

— KJIACC OKCHAOPEYKTa3bl; JETHIPOreHassl; crpoeHne kopepmentos ®MH, AT, HAJT,
HAJI®"; peakiuun 1eKapOOKCUIMPOBAHUSL.

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

3aoanue 1. K pactBopy ruJipOXvHOHA JOOABHIIA OKUCIUTENh, B PE3YJIbTATE YEro PACTBOP MO-
TemHel. KakoBa npuyurHa U3MEHEHUsI OKPACKHU TUAPOXUHOHA?

A. 'MIpOXWHOH NPUCOEINHUI 2 3JIEKTPOHA.

b. I'maApOX1HOH OKHUCIIUIICS.

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

I'. I'napoxmuHOH BOCCTaHOBUIICS.

J. I'mapoxuHOH oTAaN 2 aToMa BOJIOPOa.
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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. MoHOkapOOHOBBIE 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 25

3aoanue 3. K HanucaHHBIM HUXKE peakusM nonodepute pepMeHThI. YKaKHUTE KIIacc:

COOH

3.1. COOH 39
| | = COOH CH;
| II (=0 =
CH CH
| 2 | CH3 COZ I!I
COOH COOH
33 (|300H (leOH
CH: (lf H
CHOH ( CH
HO |
COOH COOH

HpLIGMJleOCmb peweﬂuﬁ npoeepbvnie, conocmasue ux ¢ omeemdamu.

Bonpocs! qu1s1 06cyx1eHust:

1. Merabonu3m, MeTaboIMYEeCKHEe MTyTH, PETyIATOPHBIE (KII0UeBbIe) (DEPMEHTHI.

2. Karabomu3m 1 aHa00JIM3M, pa3Indus U B3aUMOCBSI3b MEX Ty HHMH.

3. Peaknuu nerupupoBaHus KaKk OCHOBHOHM CIOCOO OKHCIEHMs BellecTB B opraHusme. [lu-
pUAMH3aBUCUMBIE U (JIaBUH3aBUCUMBbIE aeruaporeHasbl. Ponbs BuramunoB PP u B2 B okucaurens-
HO-BOCCTAaHOBHUTEINIBHBIX peaknusx. Cxemarmdeckoe crpoenue kodepmenroB HAJLY, HAJDT,
OAJl, DMH.

4. AnenunoBas cucTeMa KJIETKH, €€ yJyacThe B dHepreTuyeckoM obomene. LlenTpanbHas posb
AT® B mporeccax, CBI3aHHBIX ¢ 3aTparoit sHepruu. CrnocoOwl cunte3a ATd: cybctpaTtHoe, OKHC-
nuTenbHoe U poTocuHTeTHUecKoe pochopunrposanue. [Tonarue o Makposprax.

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 peakuuu {TK kak ucTouHuk Bogopoaa Juisi CUCTEMbl TKAHEBOTO JbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mexanu3Mm oOpazoBaHust B kieTkax CO2 — Ko-
HEYHOTO MPOYKTa KaTaboIu3Ma COeTMHEHUH yriiepoa.

8. ®yukuuu LITK: unterparusHas, katabonuueckas, anaboiarueckas, SHepreTuyeckas, BoJ10-
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. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Musck : Bem. mk., 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.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTBI

Jl11a ycBOEHUS MaTepuaia TeMbI clieyeT 0OOpaTuTh BHUMaHUE Ha TO, YTO:

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

2. ITK ciay)XUT UCTOYHUKOM CTPOHUTEIBHBIX OJOKOB /ISl MPOLIECCOB OMOCHHTE3a (I'eM, aMHu-
HOKUCJIOTBI, TJIFOKO3a U T. [I.).

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

4. B xone peakuuid UK ABAX/Ibl IPOUCXOIUT IeKapOoKcuiupoBanue ¢ 00pa3oBaHUEM KO-
HewyHoro npoaykra — COx.

5. B pesynbrare ueThipex AETHMAPOTEHA3HBIX pPEaKLIUN BOCCTAHABIUBAIOTCS TPU MOJEKYIIBI
HAI" u oxna mosnekyina ®AJl. DT BOCCTAHOBIEHHBIE NEPEHOCYMKU OKHCIISIOTCS 3aTE€M B IIENH
MepeHOca JIEKTPOHOB BHYTPEHHEH MeMOpaHbl MUTOXOHIPHUH.

6. ITK ¢pyHKIMOHUPYET TONBKO B a9POOHBIX YCIOBHSX, TTOCKOJIBKY pereHeparus BOCCTaHOB-
JICHHBIX KOPEPMEHTOB NMPOUCXOAUT TOJIBKO MPU MEPEHOCE MIEKTPOHOB Ha O».

7. IlepeHoc >7EKTPOHOB HAa KHCIOPOJ COIPSDKEH C OAHOBpeMEHHBIM oOpazoBaHuemM AT
(oxucnurensHoe (GocopunupoBanue). CKOpPOCTh LUKIIA 3aBUCHUT, B MEPBYI0 OYepellb, OT SHEpre-
THYECKOTO 3apsia KIETKH.

3aoanue 1. Y >KCIIEpUMEHTAIbHBIX KUBOTHBIX HCCJIEIOBAIM BIUSHUE BUTAMHUHOB Ha CKO-
pocth LITK. ITpu oTcyTcTBUM Kakoro ButamuHa ckopocts peaknuii LITK ne Hapymanacs?

A. llnanoxoOanaMuH. I'. Huxotunamu.

b. TuamuH. . PubodapuH.

B. IlanToTEeHOBas KHUCIOTA.

3aoanue 2. B xone peaknmii nukina KpeGca mpoucxoauT BOcCTaHOBIEHHE KO(DEPMEHTOB
yeTbIpex AeruaporeHas. Ykaxure cyoctparsl LITK, npuyactHbie kK MOSIBIEHHIO aTOMOB BOJIOpPO/a
B COCTaBE COOTBETCTBYIOIINX KO()EPMEHTOB:

A. [utpar. J1. AxoHuTAT.
b. a-Kerornyrapar. E. U3ouurpar.
B. ®ymapar. K. Cykuunar.
I'. Manar.

3aoanue 3. [logdepurte hepMEHTHI K COOTBETCTBYIOIINM PEAKITUSIM:
1. Oxkcanoarerar + 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.

Hpa6uﬂbHOCWIb peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

ITPOBEPHTE BAIIIV 3HAHUS (CAMOKOHTPOJIB YCBOEHUS TEMBI)

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

1) uuTparcunTaza; 2) akOHUTATIUapaTasa; 3) U30oUUTpaTAEruaAporeHasa; 4) o-Keroriayrapar-
JETUPOTCHA3HBIA KOMIUIEKC; 5) cyKnuHmI-KoA-cuHTeTas3a; 6) CyKIMHATISTHIPOTeHAa3a; 7) pyma-
parruaparasa; §) MajaaTaeruaporeHasa.

1.1. Harmmwure XUMHYIECKYIO PEAKIINIO (CXeMa), KaTATU3UPYEMYEO KX IbIM U3 3THX (EPMEHTOB:

1.2. Kakoif kopepMeHT min KOohepMEHThI HEOOXOTUMBI Ui PabOTHI TPETHETO, YETBEPTOTO,
IIECTOTO U BOCBMOTO (hepMeHTOB?

1.3. It kaxaoro u3 GepMEeHTOB YKaKUTE, K KAKOMY W3 MEPEYHCICHHBIX HU)KE THIIOB TPHU-
HAJICKUT KaTaIM3UpyeMas UM peaklus: KOHJASHCAlUs, Teruaparaius, TuapaTamnms, 1eKkapOooKkcu-
JUPOBaHUE, OKUCIUTEIbHO-BOCCTAHOBUTENbHAS peakiusi, cyocTpaTHoe (pocdopuaupoBanue, u3o-
MepH3aIus.

1.4. Yxaxure, K KAKOMY KJIacCy OTHOCHUTCS Kax bl U3 ¢pepmeHToB 1ukiaa Kpebca.

3aoanue 2. Y d>KCIIepUMEHTAIBLHOTO JKUBOTHOTO Ha ()OHE BHYTPHUBEHHOT'O BBEICHUS TIIFOKO3BI
ornpenenuin cHkeHue aktuBHOCTH (epmeHToB L[TK. Kakume coemuHeHus sBISIOTCS HEMOCpe-
CTBEHBIMU WX MHTHOUTOpaMU?

A. HAI®OHH'. . HAQ". B. HAIHH". I". AT®. 1I. A1®.

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

xamemy cyocrtpatsl, GepmenTsl U kodepmentsl LITK, nobasute anermn-KoA? OO6wscuute Bam
OTBET.
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3aoanue 4. B xTMHUKY TOCTaBHUIIN MOCTPAJABIINX BO BPEMS 3eMIICTPSICCHHUSI, HAXOIUBIITUXCSI
06e3 mumm 10 mueit. MccnemoBanmsi aktuBHOCTH (pepmentoB I[TK (muTparcuHTaszbl u anbda-
KETOTJyTapaTAeruApOreHasbl) B JCHKONMUTAPHON (PpaKiMu KPOBH IMOKA3aIIM PE3KOE CHUKCHHE CKO-
poctu 3Toro npouecca. Kakue nociencTus 3To UMeET Jj1sl 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 MyJIbTH(GEPMEHTHBIN KOM-
riekc. Beibepure kodepMeHThI, HEOOXOIUMBIC JUIS PAOOTHI ITOTO KOMILICKCA:

A. ®MH, HS-KoA, TII®, HAT".

b. ®MH, HS-KoA, TII®, HAT", JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

I'. ®AJl, HS-KoA, TII®, HAJT', JIK.

. ®AJL, HS-KoA, TII®, HAT".

OTBeTHI K pelieHuI0 3aJaHuil

Jlna camonposepku ucxo0nHo20 ypo6Hsa 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 camocmosamenvhoul padomut:

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

JIABOPATOPHAS PABOTA (60 MmuHyT)

Pa6ora 1. Uzyuenne pynkuuonnpoanus LITK no yosuim anernii-KoA.

Ilpunyun memooa. 1lepsriii stan LITK — peaknus konaeHcanun anetmii-KoA ¢ okcanoarne-
TaTOM, KOTOpasi OCYILIECTBIsIETCS IUTpaTCUHTa30i. OOpa3oBaBIIasicss JMMOHHAs KUCIIOTa MOJBEp-
raercsi NMPEeBPALICHUI0 B LUKIE TPUKApOOHOBBIX KHCIOT, a ocBoOonuBmmiics KoA-SH moxHO
OTIpeIeNIUTh, UCTIONB3Ys peakTuB PojuHa (MosBIseTcs cuHee okpamuBaHue). Ecnu O1okupoBaTh
IITK manoHoBO# kuciaoToi, To anetun-KoA e ucnonszyercs u KoA-SH He oOpasyercs. s pa-
OOTBI UCIIOJIb3YEM T'OTOBBIN TOMOTEHAT MEYECHH.

(Cxema oCTaHOBKH OIBITA:

Coaepxumoe NpooHpPoOK 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 MajI0HOBO¥ KHCIIOTHI 1,0 —
PU3NOTOTUIECKHH P-P — 1,0
T'omorenar neueHu 0,5 0,5
Muky6anusa 10 MUHYT Py KOMHATHOM TeMIepaType
Peaktus ®@onvna A 0,5 0,5
Peaktu @onmnna 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 oxucnennu anetuin-KoA B I[TK oOGpasyercst yriiekucnblii ras, Ko-
TOPBIN CBSI3BIBACTCS TUPOKCUIOM KaJbIUA M ONpPEeIseTCs Py T00aBICHUU CEPHOM KUCIIOTHI IO
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

Wuky6anus 10 MUHYT IpH KOMHATHOW TeMIIepaType
0,1H p-p cepHOI KHCIOTHI 1,0 1,0
Pe3yabTaTr (BblACTCHHE YIJICKHCJIOTO
rasa):
BoiBoa:

Pa6ora 3. U3yuenue pynkuuonnpoBanus LITK no o6pa3zoBaHuio BocCTAHOBUTEIBLHBIX
JKBUBAJICHTOB.

Ilpunyun memooa. lpu oxucnenun aretmwi-KoA B I[TK oGpasyercs 8 atomoB Bojopoaa,
KO-TOpbIE OTILEIUIAIOTCS OT cyOcTpaTa MU y4acTUH COOTBETCTBYIOLIMX JETHApOreHas. B kauectse
aKIenTopa BoJOpoJa ucnoib3yercs 2,6-guxiopdpenonmuanopenon (2,6-AXDPU). Ecnu uukn GyHk-
UOHUPYeET, To 2,6-[AXDPU BoccTaHaBIMBAETCS U 00ECIIBEUNBACTCS.

CxeMa MoCcTaHOBKH OIIbITA:

Coaepxkumoe npodHpoK Kontpoas (M) OnsIT (M)
®ocdarnsiii 6ydep pH=74 2,0 2,0
P-p anetnn-KoA — 0,5
P-p IIYK - 0,5
JuctunnmpoBaHHas Boja 1,0 —
I'omoreunar neuenn 1,0 1,0
0,0011 p-p AXDPU 1,0 1,0
Muky6anusa 15-20 MuUHYT Tpr KOMHATHON TeMIIepaType
Pe3yabTar (OKpacka pacTBoOpoB):

BriBoxa:

IHoanuces npenogaBareis:
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3AHSATHE 8
BNOJIOI'MYECKOE OKHCJIEHHUE. OKUC/IMTEJIBHOE ®OCPOPUJIMPOBAHHUE.
IyYTHU YTUJIN3ALUU KUCJIIOPOJA KJIETKAMU

AKTYaJIbHOCTH TeMbl. 3HaHUE MPOIIECCa OKUCICHUS BOJOPOJa B MHUTOXOHJIPHSIX C 00pa3o-
BaHUEM HSHJIOT€HHON BOJIbl, KOTOPBIA MPOTEKAET C BBIAEICHUEM 3HAUUTEIILHOIO KOJIMYECTBA dHEP-
T'MH, 3ar1acaeMoil B Makpodpruueckux cBs3sax AT®D, HeoOX0auMO Ui TOHUMAaHUSI OCHOBHOTO ITyTH
YTUIM3ALMK KUCIOPOJa B KJIETKE B HOPME M IaTosioruu. ['umnosnepreTuyeckre COCTOSHUS, BO3HU-
Kalollfe B pe3ysbTaTe HapyILIeHUs: pabOThl AbIXaTeNbHON LN, HAPYIICHUS CONPSDKEHUS ABIXaHUS
u (ochopunpoBaHus, HELOCTATOUYHOI'O MOCTYIJIEHUsS CyOCTpaTOB OKUCIIECHHUS, JIEXKAaT B OCHOBE
Pa3BUTHI MHOTHX HAaTOJIOTUYECKUX COCTOSHUH. JleueHue mocieqHux TpeOyeT YeTKOro MpeacTaB-
JeHUs 00 OKUCIUTENBHOM (ochHOpUIMPOBAHNH, O CIIOCOOAX €ro PEryssiliuy, SJHEPreTHYecKol 1eH-
HOCTH CYOCTpaTOB, MOCTABIISIONIMX aTOMBI BOAOPOJAA B JIbIXaTEIbHYIO Lenb. HekoTopble M3 HHUX
(cybctpatsl nukia Kpebca — nuTpar, CyKIMHAT) UCIOIB3YIOTCA JUIsl KOPPEKLIMU METab0INYeCKUX
HapyeHuid. OKCUreHa3HbIi NyTh YTHWIM3AlMKM KUCIOPOJa UMEET Ba)XKHOE 3HAUEHHUE B IpOLEccax
00€3BpeKUBAHMSI B OPraHU3Me KCEHOOMOTHKOB U TOKCUYHBIX METAOOJINTOB.

Henap 3aHATHA. MOJYYUTh NPEICTABICHHE O MYTAX YTWIM3ALMM KHCIOpOJa KIIETKaMHU;
0 JIOKaJM3allu{, CTPOEHUH U (YHKIMOHUPOBAHUM KOMIIOHEHTOB JIbIXAaT€JIbHOM LeNH U LeNHU MUK-
POCOMHOTO OKHCJIECHUS, 00 OKHCIUTEIHHOM (hOoCcHOpHUITMPOBAHUH; YCBOUTb, YTO COIPSKEHHUE JIbIXa-
HUSA U ochopuIupoBaHUs CIIY>KUT OCHOBOH HOPMaJIbHOTO 3HEProodecneueH s KIeTKU ; HayYUThCs
MPUMEHSITh 3TU 3HAHUS PU NOCIEAYIOIIEM U3YyUYEHUH KIETOYHOI0 MeTadon3ma.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HaHMii. /[Jis OJHOrO ycBOEHUsS T€Mbl HEOOXOIUMO
MIOBTOPUTH U3:

" 0bwel xumuu.

— TIOHATUSL «OKHUCIIEHUE» («OKHUCIIUTENbY), «BOCCTAHOBIEHUE» («BOCCTAHOBUTEIBY), «OKHC-
JIUTEIIBHO-BOCCTAHOBUTEIIBHBIE PEAKLMM», «PELOKC-TIOTEHIUAID», «MAaKpPOIPruyeckas CBs3by,
«MaKpO3PIH»;

" OUOOP2AHUYECKOU XUMUU:

— crpoeHue AT®, ee ponb Kak yHHBEPCAILHOTO Makpo3pra; 0apOUTypOBYIO KHCIOTY U €€
IIPOU3BO/IHBIE;

" YUMONO2UU.

— CTPOEHHME MUTOXOHIPHATILHON MEMOpaHBI;

= Ouoxumuu:

— KJIaCC OKCHUJOpENyKTa3bl, MUPUIMH- WM (IIaBUH3aBUCUMBIE JETHAPOreHa3bl, CTPOCHUE
u Qpyukimonuposanne HAJTY, ®MH, ®AJL; BogopoanoHopras ¢pyukius nukia Kpebea; cyderpa-
11 LITK, mocrasisromue BOLOpO B IbIXaTENbHYIO LENb.

3ATAHUAS JJIsI CAMOITPOBEPKH UCXO/JIHOT'O YPOBHS 3HAHUI

3aoanue 1. Kakue U3 NpUBEICHHBIX YTBEPKACHUN HE XapakTepu3yoT ATD?
A. IlyprHOBBIN HYKJIEOTHI.

b. YHuBepcanbHbIN Makpodpr B KJIETKaX.

B. NUmeer nBe ryanuanHdocdaTHbie CBSI3U.

I'. Umeet nBe ochoaHruapuaHblie CBA3H.

J. SABnsiercsa popmoit 3amacaHusi, XpaHeHUs U Iepeaul SHEPTUH B KJIeTKax.

3aoanue 2. Kakue u3 Hike nepeuncieHnbix cyocrpatos LITK He sBnstoTcs moHOpamMu BoJ0-
pozaa JJisl AbIXaTeIbHOU 1enu?

A. CykuuHar. I'. dymapar.
b. Hurpar. M. Okcanoanerar.
B. U3ouwmtpar. E. Cykunnun-KoA.
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3aoanue 3. Hanumure popmyny ATD, 0603HAUUB MaKpOIPTHUECKHUE CBS3H.

3aoanue 4. B nukine Kpebca npoTeKarT YeThIpe JeTrHAPOreHa3HbIE PEaKIUH:
A. U3ouurtpar — o-KeToriryrapar.

b. a-Kerornyrapar — cykunHui-KoA.

B. Cykmunar — ¢ymapar.

I'. Manar — okcanoanerar.

4.1. YKaxuTe COOTBETCTBYIOUIMHA KaX/10i peakiuu (hepMeHT.
4.2. YKaXHATE COOTBETCTBYIOIINI KaXKIOMW eruaporeHase KohepMeHrT.

4.3. OTHecuTe KXyl IETUAporeHasy K paspsay MUPUIMHOBBIX JHOO (IIaBUHOBBIX JIETU-
poreHas.

HpCIGZ/lJleOCI’I’Ib pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamul.

Bonpocs! pu1s1 06cyxneHust:

1. TkaHneBoe AbIXaHHE — IPOLIECC OKUCICHHS BOAOPOJA CyOCTpPaTOB B JBIXATEIbHOM LIeNMU
¢ 00pa3zoBaHMEM PHJIOTEHHON BOJIBI B KileTKaX. OTiindnst 00pa3oBaHus BOJBI B MPOLIECCE TKAHEBOTO
JBIXaHUS OT TAKOTO Ke Mpoliecca in Vitro.

2. CTtpoeHHe KOMIIOHEHTOB JBIXaTEIBHOW IIEMH, KOMIUIEKCH (epMEHTOB, KOPEPMEHTHI, Me-
XaHU3M (YHKIIHOHUPOBAHUS.

3. Cxema [IpIXaTeIbHOM WENMH, IYHKTH (ochopuiImpoBaHus, MEXaHH3M (OPMHPOBAHUS
ANEKTPOXUMUYECKOTO MOTEHIIHANA.

4. Mexauu3Mbl MUTOXOHApHAILHOrO cruTe3a ATD. H -ATd-cunrasza. ConpsikeHue Ipolec-
COB JIbIXaHus U GochopumpoBanus. XeMuocMoTuueckas Teopuss Mutdemia. Koaddumuent docdo-
puiupoBanus (P/O) i pa3nuuHbIX CyOCTpaToB, IOCTABIISIIOIINX BOAOPO/ B ABIXATEIBHYIO LIEMb.

5. Peryssmus paboThl apixaresabHoi nenu 1 H-ATd-cuHTasbl.

6. IlpuurHBl pa3BUTHS TUIOIHEPTETUYECKUX COCTOSHUM. Pa300ImieHne OKUCIUTEIEHOTO
dbochopunupoBanus (MexaHU3M, pazoOmmTen). UHruOUToOpsl mepeHoca 3JIEKTPOHOB U OKUCIH-
TeabHOro (hochopuapoBaHus.

7. MuKpocoMallbHOE OKHCIIEHHUE, POJIb €T0 B KIIETKE.

JIMTEPATYPA JUIA ITIOATOTOBKHA

Ocnosnasn
1. Buonoeuuecxas xumus / B. K. KyxTta [u ap.]. MockBa : bunom, Munck : Acap, 2008. C. 134-154.
2. Buonozuueckas xumust / A. JI. Taranosud [u ap.]. Munck : B, mik., 2013. C. 76-89.
3. KoHCIIEKT JIeKIHiA.

Jlononnumenvnasn
1. Buoxumus genosexa / P. Mappu [u ap.]. Mockea : Mup, 1993. T. 1. C. 111-139.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

Jlnist yCBOGHHUSI TEMbI HEOOXOJUMO YSICHUTD, UTO:

1. Oxucnenue Bomopoda B LIENIM TKAHEBOTO JbIXaHMS SIBISETCSI OCHOBHBIM HCTOYHUKOM
9HEpPruu Ans peakuuu cunreza ATO.

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

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

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

5. Peaxmust okuciaeHHs BOAOPOIa CyOCTPAaTOB B JABIXaTENbHON LIEMTH B OpPraHU3Me COTpshKEHA
C MPOIIECCOM OKUCTUTENBHOTO (hochopumupoBanus (cuate3 ATD u3z AJID u HaPOs).
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6. Koappuument dhochopunuposanus (P/O) — 3to uncio monei nornomeHHoro ®y, xoro-
peie nonui Ha obpazoBanue AT®d, B pacdere Ha OJIMH aTOM KHCJIOPOJa, UCIIOJIH30BAHHBIN B MPO-
1[ecce TKAHEBOT'O JIBIXAHUSL.

7. OKcureHa3HBIH IyTh YTWIM3AIMH KUCJIOPOJA OCYIIECTBISIETCS B MeMOpaHax 3HJOIUIA3-
MaTHYECKOT'O PETUKYJIyMa M CIIOCOOCTBYET BKJIIOUEHHUIO KUCIOpojaa B cyocrpar. Takum crocobom
POHUCXOAUT 00€3BpPEeKMBAHNE MHOTUX TOKCHYHBIX BEIIECTB (MUKPOCOMAILHOE OKUCIICHHE).

3aodanue 1. VI300pa3zute cxemy AbIXaTEIbHOMN LENU JJi CyOCTpaTOB MUPUIUH3ABUCUMBIX JIe-
TUApPOTreHa3 (Manar, o-KeToriryTapar, U30IuTpar). YKaxuTe KodhpuiueHT pochopuinpoBaHusl.

3aoanue 2. N300pa3ute cxeMy JIbIXaTeIbHOW 1IN JJIs CyOCTpaToB, JETHAPUPYEMBIX C yda-
crueM @AJl. Ykaxure kodpdunuent gpochopunupoBanus. Ckoiapko ATD Oyaer cHHTE3MPOBAHO
MIPU OKUCJICHUH 5 MOJIb CyKIIMHATA?

3aoanue 3. Kakoe (kakue) U3 MPHUBEACHHBIX yTBepxkaeHuW BepHO? IlocnemoBaTenbHOCTD
PaCIOJIOKEHUSI KOMIIOHEHTOB JIIXaTEJIbHOM e ONpEACIISIeTCS:

A. X¥MHUYECKOH CTPYKTYpOil IEPEeHOCUYHKA DIIEKTPOHOB.

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

B. Benu4uHoi IPOTOHHOTO 3JIEKTPOXMMHUYECKOro noTeHnrana (ApuH").

I'. SIBnsercsa npon3BOIBHOM.

3aoanue 4. llonOepure K KaXIOMYy KOMIUICKCY ABIXAaTEIBHOW WEMH COOTBETCTBYOIIHIMA
HeOENKOBBIM KOMITOHEHT:

1. HAJITH'H": yOuX1HOH OKCHIOPEIYKTa3a. A. DAL
2. YOUXUHOJI: IUTOXPOM C OKCHIOPEIYKTA3a. b. T'em.
3. CyKuuHaTAeruiporesasa. B. ®DMH.
4. 1IuToXpOMOKCH/Ia3a. . HAJ".
1. Tem, Cu?*.

3aoanue 5. TlonbGepure K HTUM ke (epMEHTATUBHBIM KOMIUJIEKCaM (CM. 3aianue 4) COOTBET-
CTBYIOIIIME UHTUOUTOPHI:

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

B. H.S. K. Autumuiimi A.

I'. A3upg Harpus. 3. ManoHnar.

HpCIGMJleOCmb pemeHm? npoeepvnie, conocmasue ux ¢ omeemdamul.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Kakoe (kakue) W3 MPUBEACHHBIX YTBEPXKIECHUU, COTJIACHO XEMHOCMOTHYECKON
Teopun Murtuenia, HEBEpHO?

A. B nporecce (GpyHKIMOHUPOBAHUS JIbIXaTEIBHOM MMM MPOMCXoauT nepeHoc H' uepes
BHYTPEHHIOI0 MEMOpaHy B MaTPUKC MUTOXOHIPUHL.

b. DHeprus, Beienstomascs npu tpancnopre 3ekTpoHoB I, 111, IV koMiekcamu brxarenbHOM
LIETIH, UCTIONB3YETCs Ha NepeKauuBaHie MPOTOHOB U3 MAaTPUKCa B MEKMEMOPAHHOE MPOCTPAHCTBO.

B. B nporecce TKaHEBOTO JbIXaHUS Ha BHYTPEHHEH MeMOpaHe MHUTOXOHIpUNA (hopMupyercs
IIPOTOHHBIN IEKTPOXUMUYECKUN TOTEHIUAI.

I'. ODHeprust 37ME€KTPOXMMHUYECKOIO IOTEHIMAla Ha BHYTPEHHEH MHUTOXOHAPUAIBHON MeEM-
OpaHe UCIOIB3YETCs I paboThl V KOMILIEKCa.
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J1. OGpaTHBI TOK TPOTOHOB M3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPHUKC 1O TIPOTOHHBIM
kananam H'-AT®-cunrassl conpoBoxaaercs cuarezoM ATO.

3aoanue 2. Kaxue u3 cienyomux yrBep:kaeHuil xapakrepusyror H -AT®O-cunTazy?

A.V (dhepMeHTHBIN KOMIUIEKC Ha BHYTPEHHEH MeMOpaHe MUTOX OHIPHIA.

b. UHrubupyercst OJIMrOMUIITHOM.

B. Nmeet npoTOHHBIE KaHAJIBI.

I'. Moxert nposBisate AT®-a3Hyt0 akTUBHOCTb.

J. Ilepexoaut B pabouee COCTOSTHUE MOJ BIUSHUEM JIBIKYIIUXCS Yepe3 Hee MPOTOHOB.

E. Uarubupyercst aTpakTHIO3UIO0M.

3aoanue 3. Ilponiecc TKaHEBOTO JIbIXaHUS CTUMYIUPYETCS IpU 100aBICHUH K CYCIIEH3UU MU-

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

3aoanue 4. IlppurHaMy TUIIO3HEPTETUYECKUX COCTOSIHUI (HapyiieHue cunre3a AT®) B mu-
TOXOHJPUSAX MOTYT OBbITh:

A. Henocratok cyOCTpaToB TKaHEBOT'O JbIXAHMUS.

b. HenocraTtok kucnopona.

B. N36biTok BuTamMmuuoB PP u By.

I'. lo6aBneHne K N30JUPOBAHHBIM JIBIIIAIIMM MUTOXOHAPHUSAM OJIMTOMUIIMHA.

J1. Huskas konnentpanus AJI® B MmaTpukce MUTOXOHIPHUH.

E. Pazobuienue ¢ yyactueMm 2, 4-quHUTpOdEHoIA.

3adanue 5. B xIMHUKY TIOCTYIWIIA MMalMEHTKa C OTPaBJIEHUEM CHOTBOPHBIMM IperapaTaMmu —
IIPOU3BOIHBIMU 0apOUTYpOBOM KuCIOThl. Kakue coelnHeHMsI HyKHO BBeCTH OOJIbHOW J1JIs1 BOCCTa-
HOBJICHUS TKaHEBOT'O JbIXaHUsI Ha IEPUOJ BHIBEJICHUSI CHOTBOPHOTO Ipenapara U3 opranusma?

A. Uzomutpar. b. Auun-KoA. B. Manar. I'. CykuuHar.

3aoanue 6. Ctynentsl B 1abopatopHOi padoTe in VItro uccieaoBaiy AeHCTBHE MajoHATa Ha
psa pepmentoB nukia Kpebea. HakorieHne kakoro Metabonnta OHH 0OHAPYKUITH?

A. Mauar. I'. Cykmuuun-KoA.
b. U3ouurpar. M. a-KeTormnyrapar.
B. Cykuunar.

3aoanue 7. Cxonbko Moiab AT® MoxkeT cuHTe3upoBaThcs NMPH OKUCIEHUU | Mok cyOcTpaTa
B YKa3aHHBIX Iporeccax?

1. Aueruin-KoA — CO2 + H20. A. 4 monb.
2. Cyknunar — VK. b. 10 mob.
3. a-Kerormyrapar — HIYK. B. 7,5 moub.
4. M3omuTpatr — CyKIMHAT. I'. 6 mosb.
J. 24 monb.

5. Cykuunat — CO2, H20.

OTBeThI K pelIeHNI0 3aJaHN I

Jla camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL

1—B.2—5b,T,/,E.

4.1. A —m3omutpar [AI'; b — a-kerormyrapar [AI'; B — cykmunar JI'; I' — manat JT'.

4.2. A—-HAJL"; B -HAI", ®AJ, TII®, KoA, nunoesas xucnora; B — ®AJ[; I' — HAT".

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-]]).
51-1,E;2-XK;3-3;4—A,5,B, ).
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pabora 1. U3yyeHnue peakuuii OKHCJIUTEIbHOTO ochopuiupoBanus.

Ilpunyun memooa. Ilpy OKUCICHUH PA3IUYHBIX CyOCTPAaTOB B JBIXATEIILHOUN IIEMU BBICBO-
00XKIIaeTCsl SHEPTHs, YaCTh KOTOPOH MCIOIB3YETCsl Ha PEAKIMI0 OKHCIUTEIBHOTO (ochoprimmpoBa-
Hus. CTerneHb MoclieHEero (IHepreTudecKas IEHHOCTh CyOCTpaToOB) OMPEENsIeTCs M0 yObUIA Heop-
raaudeckoro ¢ocdara, kodpdumnuent P/O moxer paBustecs 0,5; 1,5; 2,5. Mcnonb3ys pa3nuuHbie
cyOcTpatsl (s10;109Hast, sTHTapHasi, aCKOPOMHOBAsI KUCIIOTHI), OlleHuBaeM 3(hPEeKTUBHOCTH OKHUCIIU-
tenbHOTO (ochopmmpoBanus. Conepxanne GochOpHOIl KUCIOTHI ONPEeNsieM B PEaKIHMH C MO-
TUOIaTOM aMMOHHUS U PEAYIUPYIONIUM PACTBOPOM AaCKOPOMHOBOHM KHCIOTHI IO HHTCHCHBHOCTH
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 Tpu KOMHATHOHM TeMIlepaType, 3aTeM J0OaBUTh:
PactBop TpuxmopykcycHoi kucnotsl (TXY) 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 & pa3
WNuky6anust 10 MunyT.
PesyJbrar:
1. OtieHUTE UHTEHCUBHOCTH OKPACKH T10
4-0anpHOM 1IKae:
2. Koa¢pdunuent P/O:

BoiBoxa:

Pa6ora 2. U3yuenue Bausnus 2,4-nunutpodenona (2,4-1H®P) na okucaureabHoe oc-
(¢opunuposanmue.

Ilpunyun memooa. 2,4-JH® — pazobumurens pochoprmpoBanusi, COMPSHKEHHOTO ¢ OKHC-
nerueM. O6 3(h(peKTUBHOCTH OKUCIUTENBHOTO (POCHOPUIUPOBAHUS CYIAT 10 YOBUTM B MHKYOAlU-
OHHOM cpejie HeopraHuieckoro gocdara, KOTOPBIN ONpeAeseTcs, Kak onucaHo B padote Ne 1.

Coaep:xumMoe mpooMpoK Kountpoas (M) OnbIT (M)
PacTBOp s0J104HON KUCIIOTHI 0,5 0,5
PactBop 2,4-JHD — 0,5
PuU3N0JOrNYECKUi pacTBOp 0,5 —
CyCreH3Us] MUTOXOHIPHIA 0,5 0,5
WNuky6arus 10 MUH Tpyl KOMHATHON TeMIIEpaType

PactBop TXVY 1,0 1,0
PactBop Mo iaTa 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-
4EeCKOH MPHUPOJE OH OTHOCUTCA K (PIIaBONPOTEHMHAM, CIOCOOHBIM OKUCIIATH allbJAETH/IbI, B YaCTHOC-
Td, popmanpaerun. [Ipu gobGaBieHUH K HEKUISTYEHOMY MOJOKY (opManblIeruaa U METHICHOBOM
CHHHU aNbJETUAJICTUPOTeHa3a OKUCISIET (OpMANBACTHI B MypaBbHHYIO KUCIIOTY, 2 OCBOOOXKIat0-
1IMecs MPU STOM MPOTOHBI U AJEKTPOHBI MEPEHOCITCS HA METUJICHOBYIO CUHb, BOCCTaHABIIMBAS €€
B OECIIBETHOE COCTMHEHHE.

Xo0 paoompr. B 1-10 mpoOUpPKyY BHOCAT 15 Karenp KUIMSTYSHOTO0 MOJIOKa, BO 2-10 — 15 karens
HEeKunsueHoro. B xaxyro npodupky BHocsT o karwie 0,4 % pactBopa hopManbaeruaa u mo Karie
0,01 % pactBOopa MeTHIIEHOBOM CUHU. [IpoOUpPKHM BCTPSAXHMBAIOT U 3aKPBHIBAIOT MPOOKaMM, YTOObBI
CO3/1aTh OTHOCUTEJILHO aHa3POOHBIE YCIOBHUSI.

[Tpobupku momermaroT B Tepmoctat npu 37 °C 1 oTMeUaroT yepe3 5 MUH MOCTEIeHHOe o0ec-
[[BEYMBAHUE METUJICHOBOW CHHH.

Pe3yabTar:

BriBOa:

Pa6ora 4. O0Hapy»keHHne KaTajla3bl KPOBH.

B nporiecce TkaHeBOro AbIXaHUs 0Opa3yeTcsl HE TOJBKO BOJA, HO U TOKCUYHAS JJISl KJIETOK
MEPEKUCh BOZIOpoJia. Pa3iioxkeHne epeKkncr BOIOPOAa KaTATH3UPYETCsl TEMCOICpKaIIUM (pepMeH-
TOM — KaTajia3oii: KaTanasa

2 H,O2 —— Oz + 2H20.

Xo0 pabomwi. B ipobupky BHOcaT 10—15 kanens 3 % H2O02 u 1 xammo kpoBu. OTMeqaroT
BbIJICJIEHUE MTY3BIPHKOB KHCIOPOJA.
Pe3yabrar:

BoiBoxa:

Padora S. OTKpbITHE IEPOKCUAA3BI.

Kak u karamasza, mepokcumaza — remconepxammii pepment. Ilepokcunaza karaau3upyer
OKHCIJIEHHE HEKOTOPBIX BelIecTB ((heHOIbI, apOMAaTUYECKUE aMUHBI) B MPUCYTCTBUHU MEPEKUCH BO-
nopoaa. B opranmsme MIIEKONMMTAIONINX TMEPOKCHUIA3HOW aKTHBHOCTBIO 00JIaal0T TeMOTIIOOWH,
MHUOTJIOOUH ¥ HUTOXPOMBI. OO0 aKTUBHOCTU MEPOKCUA3BI MOXKHO CYIUTh MO U3MEHEHUIO OKPACKU
I'BasikOBOM CMOJIBI B IPUCYTCTBUU MEPEKUCH BOJIOPO/A.

Xo00 pabomer. B 1Be mpoOUPKHN HATUBAIOT 110 5 Kamnenb 1 % pacTBopa rBasKOBOI CMOJIBI U 110
5 xamenb 3 % pactBopa H202. B nepByto npoOupky n00aBisroT 1 Karumo KpoBH, BO BTOPYHO —
1 xarutro H20. HabaronaroT 3a M13MEHEHUEM OKPACKHU.

Pe3yabrar:

BriBOI:

IHoanuces npenogaBares:
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OBMEH YIJVIEBOAOB

3AHSATHE 9
IHEPEBAPUBAHUE YI'JIEBOJAOB. IVTIMKOI'EHE3 U I''IUKOI'EHOJIN3.
I'VIMKOJIN3 U CIIMPTOBOE BPOXXEHUE

AKTyaJlbHOCTBh TeMbl. B npakTuke Bpaua BCTpedaroTCsl 3a00JI€BaHUs, COIPOBOMKAAIOLINECS
HapylICHUEM IepeBapUBaHUs M BCAChIBAaHUSA YIVIEBOJOB INHUINU. [[MarHOCTHKA 3TUX COCTOSHUU
Y IIPaBUWJIBHBIN MIOAXOJ] K JICUEHUIO OCHOBAHbI HA 3HAHUSX, MOJYYCHHBIX HA 3TOM 3aHATuu. CocTos-
HUE TUTIOKCUU YacTO BCTpeyaeTcs MpH 3a00JieBaHUAX BHYTPEHHUX opraHoB. IlepecTpoiiku BHYTpu-
KJICTOYHOTO OOMEHa IpU TaKUX COCTOSIHMAX 3aTParMBaroOT U Mpolecc IAuKoiau3a. PasHble opraHbl
00JIaZ]af0T HEOJAWHAKOBOM CHOCOOHOCTBIO AJAaNTUPOBAThCA K TUIIOKCHM, YTO M JIGKHT B OCHOBE
HaIpaBJICHHOr0 BpayeOHOro BMELIATEIbCTBA. 3HAKOMCTBO C IPOLECCOM IJIMKOJU3a JTaeT Npej-
CTaBJIEHHE O BO3MOXKHOCTSIX SHEPreTUUECKOro 00eCreYeH s KJIETOK B aHa3POOHBIX YCIOBUSIX.

Lenp 3aHATHA: 3aKPENUTh 3HAHMS 10 CTPYKTypE YIVIEBOAOB JKMBOTHBIX TKaHEW M pacTH-
TEJNBHBIX YIJIEBOJOB MUINHU; CHOPMHUPOBATH MPEICTaBICHHE 00 OCOOCHHOCTSAX NepeBapuBaHUS YT-
JIEBOJIOB, TPAHCIIOPTA TJIIOKO3bI B KJIETKU, O MOJIEKYJISIPHBIX MEXaHHU3Max JE€NOHUPOBAHUS U MOOU-
JAU3alMM  [JIMKOT€HA, (PU3MOJIOTMYECKOM 3HAUYEHUM M PEryJslud 3THX HPOLECCOB; YCBOUTH
aHa’pOOHBIE MPOLIECCHl OKUCIEHUS TIHOKO3bl U UX 3HAUCHHUE.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /[/11 TOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

— of1mee mpeacTaBiIeHUE 00 yIiIeBoaax;

— XUMMYECKOE CTPOEHHUE U CBOWCTBA MOHOCAXapuI0B (TJIH0K03a, rajlakTo3a, GpyKTo3a);

— CTPOEHME OJIMIocaxapuioB (MalbTO3a, JAKT03a, Caxapo3a);

— CTpOEHME TOMOIIOJIUCAXapua0B (KpaxmaJl, ITUKOTeH, JeKCTpaHbl, LIETI0I1032);

— THIPOJIN3 MOJUCAXapHI0B IN VItro;

»  OuOXUMUU:

— Kinaccudukaus GepMeHTOB, MEXaHU3M JEUCTBUS, PETYIISAIUS aKTUBHOCTH;

— mytu obpazoBanust ATD B kieTkax.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXO/JTHOT'O YPOBHS 3HAHUM

3aoanue 1. yKa)KI/ITe, KaKu€ MOHOCaxapuabl BXOJAT B COCTAB CJICAYIOMIUX COCTMHEHUM:

1. I'mroko3a + rioko3a. A. JlakTo3a.

2. I'moxko3a + ppykro3a. b. Mansto3a.
3. Tamakro3sa + riroko3a. B. Caxaposa.
4. ®pykTo3at IIOK03a+ rajgakrosa. I'. Padunoza.

3adanue 2. Kakvie u3 epeunciIeHHBIX HIDKE YTIIEBOIOB UMEIOT CBOOOIHBIN TOJTyarleTaTbHBIN
THJIPOKCHII U OyyT 00J1ajaTh BOCCTaHABJIMBAIOIIMMHU CBOWCTBAMH?
A. Caxapo3a. b. Manpro3a.  B. Kpaxmau. I'. JTakro3a.

Hpa@uﬂbHOCmb pemenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocsl 1151 00CyKIeHUA

1. TlepeBapuBanue yrieBoA0OB, MPOAYKTHL. HapylieHus nepeBapuBaHus U UX MOJICKYISIPHBIC
MEXaHU3MBbI, CHMIITOMBI, TIOJIXO/Ibl K JUArHOCTUKE W JICUCHUIO. PONb KJI€TYaTKU ¥ MEKTUHOB B IH-
TaHUM YEJIOBEKA.

2. BcaceiBanue MpoOyKTOB TIEpPEeBAPUBAHUS YTIIEBOJOB. MOJEKYIIpHBIE MEXaHU3MBI, HAPY-
mennst. Cyap0a BCOCaBIIMXCS MOHOCAXapuaA0B. TpaHCHIOPT IITFOKO3BI B KIETKH.

3. CunHTe3 TiMKoreHa, Ha3HaueHue. [locienoBaTeIbHOCTh peaKIyii, IHEPro3aTpaThl U Pery-
JISUst. ATIIMKOTEHO3.
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4. Pacnan (pocdoponus, ruapoau3) IIMKOreHa B MeYeHu M Mblmnax. [locnenoBareabHOCTD
peakuuii, perynasius. [ TMKoreHos3sl.

5. I'muxonu3, Ouonoruueckas posib. CyOKIIeToOUHas JOKaIU3aIMs, 3Tarbl (HEOKUCIUTEIbHBIH,
IJIMKOJIMTUUECKOW OKCHIOPENYKIMH), PEaKIMU, (PepMEHThI, SJHEPreTUUECKUI BBIXOJ M MEXaHU3M
obpazoBanust AT®. Perynsanus riaukoan3a, KIto4eBbie (hepMEHTHI.

6. CniuproBoe Opoxenue. Peakuuu, obimue ¢ rmukonu3oM. Pasnnuue rimkoau3a U ciupToBo-
r0 OpOXKEHUS, PETYIISIHS.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

1. Buonoeuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : buanom, Munck : Acap, 2008. C. 155-172.
2. Buonozuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Beim. mk., 2013. C. 102-134.
3. KoHcriekT NeKIuid.

3ATAHUA JJII CAMOCTOATEJBLHOM PABOTBI

3aoanue 1. BblyunTe OCHOBHBIE 3Talbl ME€peBapUBaHMs YIJIEBOJAOB B IHILIEBAPUTEIHLHOM
TpakTe. YCBOiiTe, UTO B IpoLecce NepeBapuBaHus YII€BOJAOB IMPOUCXOIUT (hepMEHTATUBHBIA TH]-
POJIU3 TIMKO3UAHBIX CBSA3EH. 3alOMHUTE Ha3BaHUS (DEPMEHTOB, IPUHUMAIONINX Y4acTUE B IIEpeBa-
pPUBaHMHU, U MECTa UX 00pa30BaHUs.

3aoanue 2. BcnoMHHUTE CIIOCOOBI BCAChIBaHUS MOHOCaXapuAOB M3 KHUIIEYHUKA B KPOBb.
3HaTh, YTO NIEPBOE XMMHUYECKOE IIPEeBpallleHIe TTII0KO3bl B KiIeTKaX — ee (ocopuiiupoBaHue, Ka-
TaTU3UPYyEMOE TeKCOKMHA30M (TJIFOKOKUHA30M). YMENTEe HAllMCaTh 3Ty PEAKIIHIO.

PaccmoTpuTe cxemy npeBpalneHus IiroKo30-6-pocdara B kierke:

yl“JIeBOIiBI OHILIA
I'moko3a

I'mukoreH «— ['1-6-0 ——— T1eHTO3bI

Amvunokuciaorei—— [lupyBar — Jlakrar

N

JIntmm el CO2 H>O

3adanue 3. 3anlOMHHUTE: a) U3 KAKUX MOHOMEPOB MOCTPOCH TJIUKOTEH; 0) KaKUe CBSI3H COE/IH-
HSIOT MOHOMEpHI B MOJIEKYJI€ TJIUKOTeHa; B) B KAKUX OpraHax MpeUMYIIECTBEHHO OTKJIa/bIBAETCS
TJTUKOTEH.

3.1. Beryunte peakiuu cuHTe3a u pacnana (pocdoponusa) raukoreHa. YMenTe nucatb ux B
BUJIC CXEMBI, 3aIIOMHHATE (DepMEHTHI. 3HaiTe HeOOpaTUMBIE CTAIUU MPOIECCOB U PEAKITHH, CBSI3aH-
HBIE C TOTPEOJICHUEM DHEPTHUH.

3.2. 3arOMHHTE peaKIMK CHHTE3a W pacraja TIUKOTeHa, KaTallu3upyeMble PeryIsITOPHBIMA
bepmeHTaMu.

3.3. O0BsicCHUTE MOJIEKYIISIPHBIN MeXaHW3M Tepexona (hocopuiassl U TIIMKOTEHCHHTA3HI U3
HEaKTHUBHOI'O COCTOSHUS B aKTUBHOE.

3aoanue 4. I'mukonus — cepus peakiui, B pe3yabTaTe KOTOPBIX TJIIOKO3a pacmajacTcs Ha
JIB€ MOJIEKYJIbI MUpyBaTa. ¥ MENTE MUCATh ATH PEAKLUU.

4.1. OOpartute BHUMaHuUE Ha TO, YTO:

a) B INIMKOJIN3€ MOKHO BBIJEIIUTh HECKOJIBKO ATAIIOB!

— TIOJITOTOBUTEIILHBIN (AKTUBHPOBAHKE TITFOKO3bI M paciiajl ITF0K030-6-ocdaTa Ha 1Be MOJIe-
KYJIbI TIIMIEepanbaerua-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 rauKoIn3e UIET NyTeM cyocTpaTtHoro GochopuaupoBanus.

4.2. CpaBHUTE [NIMKOJIU3 CO CHUPTOBBIM OpPOXKEHUEM, YCTAHOBUTE CXOACTBA U PA3IHUUSL.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3adanue 1. Y 060IbHOTO, CTPAIAIOIIETO YHTEPOKOJIUTOM, MOCIIE NMPUEMa MOJIOKA TMOSBUINUCH
auapest, KoJmku, MmereopusM. C HeJJOCTaTKOM Kakoro (hepMeHTa 3TO CBsI3aHO?

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

3aoanue 2. Yactb mocTynuBIIEH B OPraHU3M TIIOKO3bl OTKJIAABIBAETCS B BUJE INIMKOTEHA.
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'moko30-6-pochar — ocHOBHas akTuBHAs Gopma TmoKo3bl. Kakoit dhepmeHT
y4dacTByeT B ee 00pa3oBaHUU?

A. I'mroko30-6-docharneruaporenasa. I ['moko30-1-hocharypuaunrpanchepasa.

b. I'excokunasa. J1. @ocdormokomyTasa.

B. I'moko30-6-docdarasa.

3aoanue 4. B rnvkoan3e UMEIOTCS peakiuu, MPUBOAAIINE K 00pa30BaHUIO MAKPO3IPTUUECKUX
COCIMHEHMI. YKaXXUTE TAKYIO PEAKIHIO!

A. ®ochoanokcuaneToH <> rimiepanbaerui-3-gocoar.

b. 3-®ocdormnepar <> 2-pochormumepar.

B. IIupyBar <> nakrar.

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

J. I'moko3a — ri1ok030-6-gocedar.

3aoanue 5. VI3BeCTHO, YTO B IIIMKOJIM3E€ UMEIOTCS PeaKkluu, conpskeHHble ¢ cuHTe30M AT®
nyTeM cyocTpaTtHoro pocopuarpoBanus. YKaKUTE TaKylO0 PEaKIHIO:

A. T'mroko3a— TIoK030-6-ocdar.

B. ®pykTo30-6-pochar — dpykrozo-1,6-gudocdar.

B. ®ochoanokcnaiieTon <>riuumepanbaerua-3-gpocdar.

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

J1. ®ocdoeHonnupyBar — IUpyBart.

3aoanue 6. B oamoii u3 peakumii riamkonmsa obpasyerca HAJIHH'. Kakosa ero cyan0a
B aHA’POOHBIX YCIOBUSIX?

A. YuacTByeT B IpEBpAILICHUU MajlaTa B OKcajloaleTar.

b. Ucnonp3yeTcs 1uist BOCCTAaHOBIIEHMS OKCaloalerara.

B. SIBisieTcs HCTOYHUKOM 3JIEKTPOHOB U H* nns gpixaTeapHOM LeTH.

I'. IIpeBpamaer mupyBar B JIAKTAT.

J1. Ucnionb3yetcs B cyocTpaTHOM (PoCHOpUTUPOBAHIH.
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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)

Padora 1. CniupToBoe OpoxeHue.

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

[Iponecc rimkonu3a u OpoKEHHE MPOTEKAIOT OJUHAKOBO A0 00pa30BaHus MUPOBUHOIPATHOM
KHCIIOTHI C BbIJIGJICHUEM TeIia U 00pa3oBaHueM ABYX MoJiekysn AT®. B aHaspoOHBIX yCIOBUSIX MO
JeHCTBHEM APOXIKeBOU AekapOokcminassl (TIID) nmupoBuHOrpa Has KUCIOTA JEKapOOKCHIUPYETCS
U MPEBPALIACTCS B YKCYCHBIN allbJIeTU/l, KOTOPBIA BOCCTAHABIMBAECTCS B 3TWIIOBBIM CIIUPT MO K-
CTBUEM AJIKOTOJIbIETUAPOTrE€HA3bI.

Xo00 padomuer. IIpobupky Ha 1/3 3amONHSAIOT PACTBOPOM JIPOFOKEH, JOTUBAIOT A0BEepXy 5 %
PacTBOPOM TJIFOKO3BI U 3aKPBIBAIOT KOPKOBOM MPOOKON CO CTEKISTHHOM TpyOkoit. Takoil Opoauiib-
HBIH anmapaT nomematoT B TepMocTtar npu 37 °C Ha 30-50 MuHYT (B 3aBUCUMOCTH OT aKTUBHOCTHU
dbepmentoB npoxokeit). Korma B mpoiecce OpoxeHHs] MPOU30iiIeT HAKOIUIGHHE ra3a B BEpXHEH
4acTy MPOOUPKH, IPOJIENBIBAIOT KauecTBEeHHbIE peakiuu Ha CO2 u cnupr.

1. O6napyscenue COs.

B Opomunbnbiii anmapar nHanmBaioT 10 % pactBop NaOH moutn mo kpaeB mpoOupkH
U, 3aKpbIB OTBEpCTHE OOJIBIIUM MajbleM, MEPEMEIINBAIOT €€ COAECPKUMOe. YTIEKUCIbIA ra3 mo-
IJIOIIAETCS IIEJI0YbI0, CO3/1aBasi BAKYYM, U Iajell IPUCAChIBAETCS K OTBEPCTUIO IPOOUPKH.

2. OoHapyscenue IMuN08020 cnupma.

CrupT MOXHO OTKPBITH C TOMOIIBIO PEAKIINH TTOTydeHHs Homodopma:

C2Hs0OH + 41; + 6NaOH — CHIs + 5Nal + HCOONa + 5H20.

JI1st 3TOTO OKOJIO 2—3 MII KHAKOCTH W3 OPOIUIBHOTO ammapata OT()HUIBTPOBBIBAIOT B MPO-
OUpKy, 100aBIAIOT HECKONIBKO Kanenb 10 % pacTBopa iofa 10 Moay4eHHs KeATOro OKpallIuBaHUs
Y HarpeBaroT, HE TOBOJS IO KUIIEHUs, B IUIAMEHHU CIIUPTOBKH. Uepe3 HEKOTOpoe BpeMsl OLIyIAeTCs
XapakTepHbIi 3anax iogodopma.

Pe3yabTaThl:

BriBOa:

Pa6ora 2. KosimuecTBeHHOeE onpe/e/ieHue MUPOBMHOIPAHOM KHUCJIO0ThI B MOYe.

Iluposurnozpaonas kucroma — OAUH U3 MPOMEKYTOUHBIX MPOAYKTOB YIJIIE€BOAHOIO OOMEHA.
B aHa’poOHBIX yCIOBUAX (THUIOKCHS) TTHPOBHHOTPAIHAS KUCIOTa BOCCTAHABJIMBACTCS B JIAKTAT.
B aspoOHBIX YCIIOBUSIX NHUPOBHHOTPAHAs KUCIIOTA IOJ BIMSHHUEM NHPYBATIECTHAPOTEHA3HOIO
komiuiekca (kodepmentsl: TII®, nmunoesas kuciora B Buae amuaa, KoA-SH, HAJT", ®A/]) B pe-
3yJIbTaTe€ OKUCIUTENBFHOTO AeKapOOKCHIMPOBAaHUS MpeBpalaercs B aneTui-KoA, KoTopslil B IIUKIIe
Kpe6ca oxucnsiercs 1o CO2 u H20.

3a cytku ¢ Mmouoii Beiaensiercs 113,7-283,9 mxmonb (1025 Mr) mupoBHHOTPATHON KUCIIOTHI.

Ilpunyun memooda. [lupoBUHOTPaHAS KUCIIOTA, B3aUMOACHCTBYS ¢ 2,4-TUHUTPO(EHUITUI-
pa3sMHOM B IEJIOYHON cpese, oOpa3yeT 2,4-THHUTPOPEHUITHAPA3OHBI TUPOBUHOTPATHOW KUCIOTHI
KENTO-OPAHKEBOTO 1IBETA, MHTEHCUBHOCTh OKPAIIMBAHUSI KOTOPHIX MPOMOPIIMOHATBHA KOHIICHTPA-
IIUHU THPOBUHOTPATHOMN KHCIIOTHI.
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X00 padomuir. bepyT 2 npobupku: B KOHTposibHYI0 HanmuBaroT 1 mi H20, a B onbITHYI0O —
1 mi moun. 3atem B 00e mpoOupku npuiauBaroT mo 0,5 mn 2,4-nuHuTpodeHUATHAPA3HHA U OCTaB-
0T Ha 20 MHUH Tpu KOMHATHOM Temrmepatype. [locie 3Toro B Kaxayro mpoOMpPKY 100aBISIOT
mo 5 ma 0,41 NaOH wu gepe3 10 MHH KOJOPUMETPUPYIOT OMBITHYIO MPOOY MPOTHUB KOHTPOIHHOM
poObI Ha PeaKTUBHI B KioBeTax 10 MM ¢ 3e1eHbIM CBETOMMIBTPOM (JUTHHA BOJHBI 540 HM).

Pacuem mnpoBOIAT MO rOTOBOMY KanuOpoBoYHOMY rpaduky. HalineHHy0 BETUYMHY YMHO-
KaroT Ha cyTouHbl quypes (1500 M s my>xurH 1 1200 mut U151 )KEHIIMH) U [IOJIy4aroT COEpKa-
HUE TUPOBUHOTPAAHONW KHCIOTHI B cyTouHOi Moue. Koaddunment mepecuera B emmHuipsr CU
(Mxmonb/cyT) — 11,4,

Knunuko-ouaznocmuueckoe 3nauenue. Ilpu aBuTaMuHo3e U runoButaMuHo3e Bi B KpoBu
U JpYyruxX TKaHAX, OCOOCHHO B MO3Te€, HAKaIUIMBaeTCs OOJBIIOE KOJIMYECTBO MHPOBHHOTPATHON
KHCIIOTHI U YBEIIMYMBACTCS €€ BhlJieneHne ¢ Modoid. CoaeprkaHue 3TON KUCIOThI B KPOBU BO3pacTa-
eT MpH caxapHOM aualeTe, CepACYHOM HEJOCTAaTOYHOCTH, rUnepyHKIMU TUnodu3apHO-aapeHa-
70BOM cuctembl. KonnuecTBO MUPOBUHOTPATHON KUCIOTHI YBEIIMYMBACTCS MOCTIE BBEIACHHUS HEKO-
TOPBIX JIEKapCcTB — KaM(Opbl, CTPUXHUHA, agpeHainnHa. [Ipu Hapko3e conepikaHue 3TON KUCIOTHI
B KPOBH CHIIKAETCSI.

0.5

0.4

0.3

0.2

0.1

| |

)|
10 20 30 C,mkr
KannbpoBouHbIil rpadvk 3aBUCHMOCTH BEJTMYMHBI ONITUYECKOM MIIOTHOCTH pacTtBopa (D)
ot koHuenTpauuu [I1BK B npo6e

Pesyabtar: D = C=

Pacuert:
BriBOa:

IHoanuces npenogaBares:
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3AHSATHE 10
ITYTU METABOJIN3MA ITUPYBATA. I'NIIOKOHEOI'EHE3.
ABPOBHBIN PACHA/L I'TIOKO3bI IO KOHEYHBIX ITPOJIYKTOB (CO2 u H20).
KOJMYECTBEHHOE OIIPEAEJIEHHUE I'VIIOKO3bI B KPOBH

AKTYaJIbHOCTB TeMbl. V3yyatoTcs LeHTpasibHble TyTH, 00eCIIeunBaroLIie CBA3b aHA00IN3Ma
U Katabonm3Ma, IyTH, B KOTOPbIE BOBJICYEHBI OCHOBHBIC IHILEBBIC BELIECTBA (YIIeBOIBI, OEIKH,
xupsl). [loHnMaHue 3HaYEHUS LIEHTPAJIBHBIX META00INYECKUX ITyTel, a3pOOHBIX MPOLECCOB 00OMe-
Ha TJIIOKO3bI JJIsl DHEProoOeceYeHNsl KIIETOK Pa3JInYHbIX OPraHOB MO3BOJISET MOHATh MEXAHU3MBbI
HapyweHust GyHKLIUN OT/IEJIbHBIX OPraHOB U CUCTEM IIPH TOPMOXKEHUH ITUX IPOLECCOB (TUIOMIIN-
KeMHUYecKasi KoMa, MIIeMHUs U WHPapKT MUOKapaa U Ap.). B MenTuIMHCKON MpaKTHKE HEKOTOPHIE
IIPOMEKYTOUHBIE MMPOJYKTHI ATUX MYTEH UCIONB3YIOTCS AJI KOPPEKLIUN METab0IMUECKUX Hapyllle-
HUI (JTMMOHHAs KHCJIOTa, HUKOTHHAMHJ, KOKapOOKCHIa3a, KOMIIOHEHTHI aJCHUJIOBOH CHCTEMBI
u ap.). CozneprkaHue INOKO3bl B KDOBU — OCHOBHOM OMOXMMHUYECKUH IIOKA3aTeNlb COCTOSHUS yIJle-
BOJHOTO OOMeHa B opraHu3Mme. OTKIOHEHHE €ro OT HOPMBI MPOUCXOMUT NP psijie 3a00JICBaHHN.
Ha 3ansTHN N3y4aroTcs MEXaHU3MBbI TOJEPKAaHUS HOPMAJIBHOTO YPOBHS INIFOKO3bI B KPOBHU.

b 3aHATHA: 3aKpenuTh 3HaHUA 0 NyTsax npespaunieHus [IBK B kineTkax B 3aBUCHMOCTH OT
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKMCIMTEIBHOIO METa00IM3Ma KIETOK, O INIFOKOHEeore-
He3€ KaKk BaXHOM IIpoliecce MOJiepKaHUs YPOBHS IIFOKO3bI B KPOBH; c(hopMHpOBATh IIpeicTaBIe-
HHUE O B3aHMOCBSI3H LIEHTPAIbHbIX yTeil MeTabonM3Ma ¢ a3pOoOHBIM TTTUKOJIM30M; OBJIAIETh TIIIOKO-
300KCUAA3HBIM METOIOM KOJUYECTBEHHOTO OIPENEICHHS ITIFOKO3bI.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HaHMii. /[Jis OJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
IIOBTOPUTH U3:

" OUOOP2AHUYECKOU XUMUU:

— PpeaKIMH OKHCIUTEIHHOTO 1eKapOOKCHITUPOBAHHS 0-KETOKUCIIOT;

— PpeakLMH anbJ0JIbHON KOHIECHCALUY;

— TIPUPOIHBIE MAKPOIPTUUECKUE ALMIMPYIOLIUE PEATrCHTHI;

" OUONOUYECKOU XUMUU.

— TKaHeBOE JbIXaHHe, CyOCTpaThl, MEXaHU3M;

— TJIMKOJIU3;

— okucauTenbHoe nekapookcunnposanue [1BK;

— LUKJ TPUKapOOHOBBIX KUCIIOT.

3ATAHUS IS CAMOITPOBEPKH UCXO/HOT'O YPOBHS 3HAHUM

3aoanue 1. Ilon6epure Kk Kax10My pepMEHTY COOTBETCTBYIOIINNA KOPEPMEHT:

1. HAJIHH" — neruaporenasa. A. OAJI.

2. QH2 — geruaporenasa. Bb. T'em.

3. lluToxpoMokcuasa. B. ®DMH.

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

5. CyKIMHATAErHAPOreHasa. . HAJT.
E. HA1D".

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

. 'ekcoknHasza.

. Anipionasa.

. ®ochodpykTroknHaza.

. ®ocdornuniepaTKkuHa3a.

. 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 pacmaja IIFOKO3bI — 3TO Tpolecc MmoiaHoro okucienus ee a0 CO:
u H20. On BKIIOYaeT peakuuu adpoOHON JUXOTOMHUU (CpaBHUTE C aHA3POOHOM) W MOCIEIyIoIIee
OKHCJICHUE TTUPYyBaTa B 00IIEM MMyTH KaTaboau3Ma.

4.1. HanumuTe peakiuu, KaTalIU3upyeMble OTICIbHBIMH (PEpMEHTaMH MUPYyBaTAECTHUIPOre-
Ha3HOT'O KOMILJIEKCA:

4.2. Onpenenute KoaudecTBO Moieit AT®, cuHTe3upyemMoe 3a CYeT AeTUAPUpOoBaHus 1 Mo
[1BK. s aroro:

a) HaIlMIINTE CyMMapHOE YPaBHEHHE OKUCIUTEIBLHOTO JeKapOOKCUINPOBAHUS;

0) MOKaXXHUTE MyTh OT BOCCTAHOBJICHHOTO KOPEPMEHTA JI0 KUCIOPO/Ia;

B) BCIIOMHHTE onpeenenue kodpduunenta hochopunupoBanusi U pacCUUTaUTE €ro A 3TO-
ro Tporecca.

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

5.1. Ucnonb3ys cxemy CBsA3M OOIIEro MyTu Kataboju3Ma C LEeNblo TKAHEBOT'O JbIXaHUs, Ipo-
CJIEIUTE MYTh BOJOPOJIa OT OKHUCISIEMBIX CYOCTPATOB K KHCIOPOY U orleHuTe Bhixoa AT® st ot1-
JeNTbHBIX PeaKkIMid U 00IIEero MyTH KaTabosin3Ma B IIEJIOM.

5.2. PaccTaBbTe B ypaBHEHUU COOTBETCTBYIOLINE KOIPPUIIUEHTHI:

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

s atoro:

a) HAMIUTE HAa CXEME CBS3HM OOIIETro MyTH KaTaboJrM3Ma C IIENbI0 TKAHEBOTO JIbIXaHHS Peak-
IIUU, B KOTOPBIX MPOUCXOTUT AEKAPOOKCHIMPOBAHKE, BHITUIIUTE HA3BAHUS META0OIUTOB, KOTOPHIE
NEKapOOKCHUITUPYIOTCS;

0) HaliAnTe Ha cCXeMe peakINy JIETHIPUPOBAHUS U BHIMUINNTE HA3BAHUS MEPBUYHBIX JTOHOPOB
BOJIOPOJIA;

B) HaliluTe HA cXeMe KOMIIOHEHTHI JIbIXaTeIbHOMN IIeTH, Ha KOTOPBIE MOCTYNAET BOJOPOI 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
JHEPTEeTHYECKOT0 CTaTyca ¥ OCOOEHHOCTEH OKUCIUTEIHHOTO MeTaboIM3Ma KIETOK.

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

3. I'moxoneorenes (Ha3HaueHue, CyOCTpaThl, KIIOUEBbIE PEAKIMU U (HEPMEHTHI, Perysuus,
SHEPro3arparsl).

4. Aspob6Hoe okucienne riroko3sl 10 CO2 u H2O (3Tamsl, conpsikeHUE ¢ TIPOLECCOM OKHC-
muTeNnbHOTO 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. buonocuuecxas xumust / A. J1. TaranoBu4 [u ap.]. Musnck : B mik., 2013. C. 134-142.
3. KoHcnekT Jiekmuii.

3ATAHUS JJISI CAMOCTOSITEJABHOMN PABOTHI

3aoanue 1. Boiyuure:

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

0) (hepMeHTHI TIIOKOHEOoreHe3a (00paTuTe BHUMaHUE Ha KIIF0UeBbie (DepMEHTHI);
B) OCHOBHBIE CyOCTpaThl M ITyTH MX BKJIIOUYEHUS B TIFOKOHEOTCHE3.

3aoanue 2. O6pa3zoBaBLINiiCS B cepAeYHON MBIIIIE JAKTaT HapsaAy ¢ auddysueir B KpoBb
OKHUCJISIETCSI B CAMHUX KapAHMOMHOLIUTAX B a3POOHBIX YCIOBHUAX. Y KAKUTE TAIbl OKUCIICHUS JTAaKTaTa
Y DHEPreTUUYECKUN BBIXOJI ATOTO IMpoliecca.

HpCIGZ/lJleOCI’I’Ib pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

TIPOBEPBHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Ckonbko Moneil AT®D MoxeT CUHTE3UpOBaThCS MU OKHUCIeHUuU | Mos cyOcTpa-
Ta B yKa3aHHBIX PEAKIIMIX:

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, KaTaIU3UPYIOLIUE CIEAYIONNE PEaKIINU:
1. Okcanoanerat + anerun-KoA + H2O — nutpar + HS-KoA.

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

3. Cykiuaun-KoA + I'I® + HsPOs <> cykmunar + I'T® + HS-KoA.

4. dymapar + H2O <> manar.

A. @ymaparruaparasa.

b. [lurparcuHTasa.

B. Cykuunun-KoA-cunrerasa.

I'. M3omurparaeruaporenasa.

3aoanue 3. I'mokoHneorene3 — (hepMEHTATUBHBINA TPOIECC, BKIIOYAIONINNA HEOOpaTUMEBIE pe-
akiuu. Beibepure ¢pepMeHT, yqacTBYIOIIUI B OJHON U3 HUX:

A. I'ekcoknHa3za.

b. IlupyBatkapbokcunasa.

B. JlakTatneruaporenasa.

I'. IIupyBaraeruaporenasa.

. 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®, HAT".

B. ®MH, HS-KoA, TII®, HAJT', JIK.
B. ®MH, HS-KoA, TII®, HAJI®".
. ®AJI, HS-KoA, TIId, HAJT', JIK.
Il ®AJ], HS-KoA, TII®, HAJT".

3adanue 5. B rmokoHeoreHe3e UMEIOTCS HeoOpaTUMbIe peakiuu. Beioepure u3 mepeurcicH-

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 npoliecce cuHTe3a IVIIOKO3bl U3 MUpyBara 3aTpaduBaeTcs sHeprus. CKOIbKO

Mosieit AT® HeoOX0IuMO ISl 3TOr0 METa0OINYECKOTo 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)

Orlpezle.ﬂeﬂne KOHIECHTPAIUHU I'VIIOKO3bI B CbIBOPOTKE KPOBU (l)epMeHTaTI/IBHbIM METOAOM.
Hpulmun Memooa. MeToa OCHOBaH Ha CJICAYIOMUX (I)epMeHTaTI/IBHBIX pCaKknusXx:

»

I'moko3a + H,O + O3 " T'moxonomakton + H,O»
I'noxo3ookcuoasa

H>0; + 4-amunoanTHIMPHH + PeHo » XwunonumuH + 4H>0
Ilepokcuoasza

OO6pa3yroumiics NpoayKT MMEET PO30BYIO OKpacKy. VIHTEHCHBHOCTb OKPAacKH MpPsIMO Mpo-

nmopuuoHajlbHa KOHOCHTPpAIWH T'JIFOKO3bI U U3MCPACTCA q)OTOMCTpI/ILIGCKI/I.

Xoo pa50Mbl. benku CBIBOPOTKH KPOBH OCAKAAIOT ACTIPOTCUHU3SUPYIOIIUM PCArCHTOM. I'mro-

KO3y ONpPEAEISIIOT B Ha0CAI0UYHON KUIKOCTH TI0CIE HEHTPU(PYTUPOBAHUS.

CxeMa IoCTaHOBKH OITBITA:

| OmnbiTHAas Mpo6a, M | CranpaptHasi npoda, MJ
B nentpudysxHbie IPOOUPKH BHOCST:
CBIBOpPOTKA KPOBH 0,1 -
CTaHIapTHBIA PaCTBOP TIIFOKO3bI — 0,1
Jenporennnsupytronmii pactBop (3 % TXYVY) 1,0 1,0

[TepememuBarot u nenTpudyrupytot npu 3000 06/mMuH B TeueHue 15 MuHyT

B cyxue npobupku BHOCAT:

Hanocagounas s>KUIKOCTh

0,2

0,2

Pabounii pacTBop epMeHTOB

2,0

2,0

[TepememuBaroT 1 UHKYOHUPYIOT peakiroHHyto cMech 10 Mun nipu 37 °C wiu 30 MUH IPU KOMHATHOU TEM-

neparype
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[To oxoHYaHMM HMHKYOALMHU H3MEPSIOT ONTHUYECKYIO IUIOTHOCTH OMNBITHOMH M CTaHAApPTHOM
npo6 Ha ®OK (mnmmHa BoHBI 490-540 HM) B KIOBETaX 5 MM MPOTHB KOHTPOJIS.

KounTtpoabsHnas npobda coxepxur 0,2 M1 AEPOTEHHU3UPYIONIETO pacTBopa u 2,0 M padoue-
ro pactBopa pepmenToB. KOHTpOIBHYIO TPOOY MOKHO TOTOBUTH OJIHY HA FPYIIY.

Pacuer npousBoaAT 1o Gpopmyie:
Con. = Eon. - Cer. / Ecr,

rae Con. — KOHIEHTpALUs IIIOKO3bI B KPOBU (MMOJIB/M); Cer. — KOHIIEHTpAIIHS TIIOKO3bI B CTaH-
napTHOM pactBope (5,5 MMoib/1); Eon, — 3KCTUHKINS ONBITHON MPOOBI; Ecr, — OKCTUHKINSA CTaH-
JAPTHOU MPOOHI.

HopManpHble BETUYHMHBI KOHIICHTPAIIMU TJIOKO3bl B IUIa3ME€ M CHIBOPOTKE KPOBH —
3,9-6,1 MMOIB/JI, B CIHHHOMO3TOBOM JKHAKOCTH — 2,78-3,89 MMOJIB/JI.

Pe3yabrar: Eon =

Ect =

Pacuer:

Kiaunnko-1uardocrnyeckoe 3Hauenne. HopManbHbie BETUYMHBI KOHIICHTPAIIUN TIIOKO3BI
B IIJJa3M€ U CHIBOPOTKE KpoBU — 3,9—6,1 MMOJb/I, B CHHHHOMO3TOBO# JKHIKOCTH — OKOJIO
2,78-3,89 MMoIIB/11.

YBeauueHnue CoJepKaHus TIIIOKO3bl B KPOBHU (THIEPIIIMKEMHUS) HAOIIOIaeTCs IIPH CaxapHOM
nuabeTe, OCTPOM MaHKpEaTHTEe, MaHKPEaTHYECKUX MUPPO3ax, SMOLMOHAIBHBIX CTpeccax, MOcie
3(UPHOTO0 HAPKO3a, OOWIBLHOIO TIpUEMa YIJIICBOJOB C THINCH, a TAaK)KEe MPH MOBBIIICHUH TOPMO-
HAJILHOW aKTUBHOCTH psijia kene3 (IUTOBUIHOM, THITO(pHU3a, KOPKOBOTO W MO3TOBOI'O CJIOS HAJIO-
YEYHHUKOB).

CHWKEHHE YPOBHS TIFOKO3bI B KPOBH (THIIOTJIMKEMHS) BCTPEYAETCs MPH MOPAKECHUHU TTapeH-
XHMMBI TIEYCHH, HApyIIeHUN ()EPMEHTATUBHOM aKTUBHOCTH TIPU pacrajie IIIMKOTeHa; HEJI0CTaATOUHON
(GYHKIMU NIUTOBUIHOM KeJe3bl, HAAMOYCUYHHKOB, THIIO(H3a; TIepeI03UPOBKE HHCY/IMHA TP Jieue-
HUM caxapHOro auabeTa, HapyIICHUH BCAChIBAHUS YIJIEBOJIOB, OTpaBiIeHHUIX (ochopom, OEH30II0M,
XJI0poOPMOM, ITPH HETOCTATKE MPUEMA C TTHIICH YTIIeBOIOB, MOCIIE OOJBIIHNX MTOTEPh KPOBH.

BriBOa:

IMoanucs, mpenogaBareJisi:
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3AHATHE 11
BTOPUYHBIE ITYTU OBMEHA I'/TFOKO3bI.
METABOJIN3M I'AJIAKTO3bI, ®PYKTO3bI, 9TAHOJIA.
BJIMAHUE 'OPMOHOB HA YPOBEHbD I'VIIOKO3bI B KPOBH

AxkTyajbHocTh TeMmbl. Ilentozodocharnpiii myts (IIDII) u rIrOKYpOHOBBIN IyTh OOMEHa
TJIIOKO3bI He TPUBOAAT K cMHTE3Y AT®. OHHU BBINONHSAIOT ClIeAYIOIIKE TIaBHble GyHKIuU: 1) obpa-
3oBanne HAJIOH H* nius BoccranosurensHbix cunte3os (IIDID); 2) obecneueHne pubo3oii cuaTesa
HYKJICOTUAOB ¥ HyKJIeMHOBBIX Kucnot (IIPI); 3) o6pazoBaHue TIIOKYPOHOBOM KUCIOTHI ISl CUH-
Te3a TreTepoIUIMCaXapuIoB COCIUHUTEIbHON TKaHM M JETOKCUKAIMM MPOJIYKTOB MeTabosn3Ma
U KCEHOOMOTHKOB (4y>KEPOIHBIX BEIIECTB) B IMEYCHH IyTEM MX CBS3BIBAHHUS U BBIBEJICHHS B BHJIC
IJIIOKYPOHMJIOB (TJIFOKYPOHOBBIN ITYTh).

Henocrarounocts psaa ¢pepmentoB I1PII — mpuunza remonusa spuTporuToB. ToT ¢axT,
YTO aCKOPOMHOBAs KMCIOTA — HE3aMEHMMBbIM KOMIIOHEHT IMIIY Y MOPCKUX CBMHOK M IPUMAaTOB
(B TOM YHCIIE U YEJIOBEKA), OOBIACHAETCS OTCYTCTBUEM OJHOTO M3 (DEPMEHTOB CHHTE3a 3TOTO BUTa-
MUHA U3 I'YJIOHOBOM KHCIOTHI (Y OOJIBLIIMHCTBA APYTUX MJICKOMUTAIOIINUX OH €CTh).

Bynymemy Bpauy HEOOXOAMMO YETKO MPEACTABIATH, KaK MPOTEKAaeT MeTaboIn3M (HPYKTO3BI
U TaJIaKTO3bl y YEJIOBEKa, IIOCKOJIbKY HEI0CTaTOYHAasi aKTUBHOCTh ()epMEHTOB, YUaCTBYIOIUX B 00-
MEHE 3TUX T'€KCO03, IPUBOAUT K TAKUM 3a00JIEBaHMIM, KaK HWAMONATHYECKas PPYKTO3YpHUS U Tallak-
To3eMHMsl. 3HaHHE 0COOEHHOCTEH 0OMEHa 3TaHO/Ia B OpraHu3Me HeOOXOJUMO Il TIOHUMaHMs 1aTo-
reHes3a ajJkorojan3Ma U OCHOBHBIX ITOX0/I0B K €ro Tepanuu.

KoHneHTpanus riaoko3sl B KPOBU MOAEP)KUBAETCS HA TOCTOSIHHOM YPOBHE U HaXOJUTCS 110/
CTPOTHM TOPMOHAJIBHBIM KOHTPOJIEM. B CBSI3M ¢ 3THM IMaTOJIOTHYECKHUEe U3MEHEHHUS CO CTOPOHBI SH-
JOKPUHHOHN CHUCTEMBI HEPEJIKO CONPOBOXKIAIOTCS HapyLIEHHEM U yrieBoJHoro oomeHna. Tak, Heno-
CTaTOK MHCYJMHA IPUBOANT K TUIIEPTIIMKEMHUH B CaXapHOMY JHUa0eTy.

Hean 3ansTus: chopMupoBaTh NpeACTaBIEHUE O 3HAYEHUH MEHT030(0oc(aTHOro U TIIIOKY-
POHOBOTO MyTEH MpeBpalleHUs] ITIOKO3bl; U3YYUTh META00IM3M rajiakTo3bl, PPYKTO3bl, 3TAHOJIA;
YCBOUTH POJIb TOPMOHAIBHOMN peryisiiui oOMeHa yrieBooB B MOJAEP>KaHUU KOHIIEHTPALUHU TIII0-
KO3bI B KPOBH Ul YMEHUSI HHTEPIPETUPOBATH XapaKkTep OMOXMMHUYECKHX HAPYIICHUH y OONBHBIX
IIPU NATOJIOTUHU YTIIEBOJHOTO OOMEHA.

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

= OUOOp2aAHUYECKOU XUMUL'

— CTpPOEHHME U CBOMCTBAa pUOO3bI, J1€30KCUPUOO03bI, TajlakTo3bl, (HPPYKTO3bI, TIIFIOKYPOHOBOM
KHCIIOTBI;

— peakIMH albJOJbHON KOHICHCAINH;

" HOpMANbHOU PU3UOIO2UU:

— HEHUpOropMOHaJIbHbIE MEXAHU3MBbI PETYJISIMH YIIIEBOJAHOTO OOMEHa.

JlJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHUTE Cileaylollee 3aJaHue:
3aoanue 1. Hannmyrte Ha3BaHUs yIieBOJIOB:

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.

57



Bonpocs! nu1s1 06cyxaeHust:

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

2. I'TIOKypOHOBBIN MyTh (TKaHEBasi U CyOKJIETOYHAs JIOKAU3aIus, IyTH MEeTadoIn3Ma TIIo-
KYPOHOBOM KHCJIOTBI, OMOJIOTHYECKAs POJIb).

3. Karabomusm ¢pykTo3bl B IeUeHH, cXxema peakuuid. Hapymenus oomeHna GppykTossl (Hauo-
naTuyeckas (ppyKkTo3ypHsi, BpOxKIECHHAs HEMEPEHOCUMOCTh (DPYKTO3bI), MOJICKYIIAPHBIC MEXaHU3-
MBI, TIOJXOJIbI K TUATHOCTHKE U JICYCHHUIO.

4. Karabonu3M rajiakTo3bl B TEUeHHU, cxema peakiuii. Hapymenne oOMeHa ranakTossl (Ta-
JIAKTO3EMHUS1 ), TPUYHHBI, TOJIXO/IbI K TUArHOCTUKE U JICUCHHIO.

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

6. Perymsus cojep:kaHus TIIFOKO3bI B KPOBU. MeXaHU3MBbI PETYJSITOPHOTO JICHCTBHSI TOPMO-
HOB (MHCYJIH, aJpeHalINH, [JIFOKaroH, TIIFOKOKOPTUKOUIBI U JP.).

JIMTEPATYPA JUIA ITIOAT'OTOBKH

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : burom, Munck : Acap, 2008. C. 182-192.
2. buonocuueckas xumust / A. J1. TaranoBu4 [u ap.]. Musck : Beim. mik., 2013. C. 142-162.
3. KoHcnekT Jekuuii.
Jlononnumenvuasn
1. Jlenunooicep, A. OcuoBbl Onoxummu / A. Jleannmxep. Mocksa : Mup, 1985.
2. buoxumus denoseka / P. Mappu [u ap.]. Mockga : Mup, 1993. T. 1. C. 199-224.

3AJTAHUSA NJISI CAMOCTOSITEJABbHOM PABOTHI

3adanue 1. PaccMoTpuTe peakiiuu, COCTaBstoLIMe OokuciauTenbHbii stan [IDII. O6pature
BHUMaHME Ha TO, YTO B JABYX pEaKUUsAX JETMJIPUPOBaHUsS B KauecTBe KO(epMeHTa MCHOIb3yeTCs
HAJID".

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

1.2. 3armoMHwHTE:!

a) oTinuus HeokucnautenbHoro dTama [IPII oT okuciaurensHOro (hepMEHTHI, KOHEPMEHTHI,
oOpaTtuMocTh peakiuii). OOpaTuTe BHUMAaHHE HA 3HAYCHUE OKHUCIHMTEILHOW W HEOKUCIUTEIHHOU
yactu [1DII;

0) Hau6onee aktuBHO [1DII mpoTekaer B e4eHHU, KUPOBOI TKAaHU, JAKTUPYIOLIEH MOJIOYHOM
&Kelese, Kope HaJAMOYEUHUKOB, MOJIOBBIX JKeJIe3aX, dPUTPOILIUTAX, MaKpodarax.

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

1.3. OOpatuTe BHUMaHKUE HA TO, YTO OKHCIHMTEIBHBIN MyTh 00pa30BaHUs MEHTO3 M MYTh Ipe-
BpallleHHsl NIEHTO3 B I'€KCO3bl (HEOKUCIUTENIbHBIN) BMECTE MOTYT COCTaBIATh LUKIMYECKUN MpO-
1ecc — mneHto30dgochaTHbI UK. Belyunte cymMMapHOe ypaBHEHHUE MEeHT030(h0c(haTHOrO UKIIA.
Hanummre crexuomerpudeckue ko3GPUIMEHTHI U1l TpeBpalieHus:

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

3aoanue 2. O3HaKOMBTECH CO CXEMOM TIIOKYPOHOBOTO MyTH OOMEHa yrieBoaoB. OTMeThTe
17151 ce0s ITIaBHbIE IPOMEXKYTOUHBIE METa0O0IUTHI 3TOTO MYTH.

2.1. YmeiiTe 00BACHUTH POJIb TIIIOKYPOHOBOTO MyTH JJIS TTeYeHU U (puOpoOdIacToB, OTBETHTE
Ha BONPOC: KaKWe W3 MPHUBEICHHBIX YTBEPKICHUH O TIIFOKYPOHOBOM ITyTH OOMEHA TIIFOKO3HI SIBIISI-
IOTCSI CTIpaBeIMBBIMU?

A. ObecrnieunBaeT MoTpeOHOCTH TenaTouToB B Y J[D-TII0KYpOHOBOM KUCIIOTE ISl peakiuit
00e3BpeKUBaHMs OMIIMpyOnHa, CTEPOUIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOMOTUKOB.
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b. MeTaGonuThl TIIOKYPOHOBOTO IMYTH UCTOIB3YIOTCS JUISI CHHTE3a MPOTEOTIUKAHOB 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 SHEepreTUIECKY0 QyHKIIUIO.

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

3adanue 3. 3aioMHUTE, YTO CPOACTBO (hepMEHTA TEKCOKMHA3BI K (PPYKTO3€ 3HAUUTEITHHO HUXKE,
4eM K TJIFOKO03€, II03TOMY BEPOSTHOCTh y4acTHs 3TOro (hepMeHTa B MpeBpauieHu: GpyKTo3bl KpaiiHe
Mmarna. Hanmmmre peakiuio, KOTOpyro KaTaau3upyeT MeYeHOYHbIH (epMEeHT — (QPYKTOKHHA3A:

3.1. Ouenure MOCHENCTBUS HEIOCTATOYHOCTH (PEPMEHTOB, YYACTBYIOIIUX B IMPEBPAILCHUU
(GpPYKTO3BI B IIIIOKO3Y. BepHBbI 1 BEICKa3bIBaHUS:

A. nuonatuueckas ¢GpyKTO3ypus COMPOBOXKIAETCS BbIBeAeHHEM HehOCPOpPHUIUPOBAHHON
GpyKTO3BI ¢ MOUYOH, TIOTOMY UTO aeduuut dhepMeHTa GPYKTOKHHAZHI HE MO3BOJSET OCYIIECTB-
JISITH HOPMAJIbHBIN METa00IU3M SK30T€HHON (PYKTO3BI;

b. [Tpu reneTnveckn 00yCIOBICHHON HEMEPEHOCHMOCTH (PPYKTO3BI HAOIOIAETCS UHAYITUPY-
emasi (PpyKTO30{ THIOTIIOKO3EMHUsI, IOTOMY YTO HakarjauBaroumiics ¢Gpykro3o-1l-pocdar 610ku-
pyeT MOOMIIM3AIIHIO TIIFOKO36I M3 TIIMKOTE€HA ITyTeM WHTHOMpoBaHus (ochopriassl IeUSHH.

3.2. llognuiute hepMEHTHI U KOPEPMEHTHI, KOTOPBIE OCYIIECTBIISIFOT LIENOYKY ITPEBpaILEHHI:
['moko3a ——— > copobut —— > ¢pykTo3a

OTBeTbTE HA BOIIPOC: OOPATHM JIA STOT MPOIECcC?

3aoanue 4. Pa3zdeputech, KakuM 00pa3oM BKIIIOUAETCS B META0OIM3M raliakTo3a, MOCTYIak0-
mas ¢ MUIIe.

4.1.V pebeHka ¢ poKJIeHUsI OTMEUAIOTCS PBOTA U quapes rocie Kaxaoro kopmienus. [Ipu
oOcneIoBaHUU BBISIBIEHO OTCTaBaHME B Macce Teja, YBETWYCHUE TEUYCHH, JKENTyXa, 3aJiepiKKa
HEPBHO-TICUXMYECKOT0 Pa3BUTHS, YACTUYHOE IOMYTHEHUE XPYyCTAIIKA.

OTBeThTE Ha BOIPOCHL:

A. Bam npeanonoxuTenbHbli JUarios?

b. JIaGopaTopHbIil aHaIM3 aKTUBHOCTU KaKOTO (pepMEHTa MOKHO MPOBECTH, YTOOBI MOJATBEP-
IUTH OUAr"Hos?

B. Kakue pexoMenanuu mo KopmiieHuIo pedenka Bel nagute matepu?

4.2. 3allOMHHUTE, YTO rajakTo3a HeoOXoaumMa:

a) ISl CHHTE3a JIAKTO3bI B JJAKTUPYIOIICH MOJIOUHOM Kele3e;

0) JJist CHHTE3a TTUKOJIUIINIOB, TIIMKOIIPOTENHOB U MTPOTEOTIINKAHOB.

OO6parnTe BHUMaHUE Ha BO3MOXXHOCTh CHHTE3a TJIAKTO3bI 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 (QYHKIIMY eUYeHH, HaOI0AaeTCsl CHUKEHUE TOJIEPAHTHOCTH K aJIKOTOJIIO.

5.1. Tna oxucnenus 50 r sTaHona tpedyercsa Takoe xe KomumuectBo HAJ', 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 npueMe ajkorois ornourenne HAJIHH™ /HAJ[' B kieTkax nedenn?
0) KaK U3MEHUTCS B 3TUX YCIIOBHUSAX KOHIIGHTpAILMs MUPYBATa U JIAKTaTa B KJIETKax IMeYeH?

OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH pPEeaKIIUEH.

5.2. BepHo JI1 BBICKA3bIBAHHUE: IIPU MPUEME AJIKOTOJISI OTMEYACTCS THNOTIMKeMUs, HOTOMY
YTO B 3THUX YCJIOBHAX B KJICTKaX INEYCHU CHMIKACTCS KOHLCHTpaLUsA IHUpyBaTa, YTO IMPUBOJAUT K
CHMXXCHHUIO CKOPOCTHU I'NTFOKOHCOI'CHE3a, SABJIAOMICTOCA OAHHUM U3 KCTOYHUKOB I''TFOKO3EI B KPOBH.

3aoanue 6. 3anonauTe TaONIHIly, 0OOOMIAIONIYIO CBEICHUS O BIUSHUU TOPMOHOB Ha OOMEH

YriieBoa40B, BBI6I/Ipa$I IIpaBHWJIbHBIC BAPHMAHTHI OTBCTOB U3 IIPUBCIACHHBIX HUXKC:

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 JlaHrepranca mopkeny104HOM JKee3bl;
0) KJIETKH KOPKOBOTO CJIOS HAIMOYCUHUKOB;

B) KJIETKA MO3TOBOTI'O CJIOSI HAATIOYEYHUKOB;

r) B-KieTku ocTpoBKOB JIaHrepraHca noakenyJ0O4YHOM JKee3bl.

6.2. [To XMMHUYECKOH MPUPOJIE MPEICTABIISIOT COOOM:
a) 0emoK;

0) MOTUIIENITHI;

B) IPOU3BOJHOE TUPO3UHA;

T') CTEpOUI.

6.3. TkaHU-MUTIICHH TSI STUX TOPMOHOB:

a) TMeYECHb;

0) MbITIIeYHast TKaHb (TJIaKast, MOMEPEYHO-TI0I0CcaTas);
B) )KMpOBasi TKaHb.

6.4. KoHIIEHTpaI|s TIFOKO3bI B KPOBH 3aBUCHT OT CKOPOCTH CIIEIYIOIIUX MPOIECCOB:

a) MOCTYIJICHHE TJIIOKO3bl U3 KUIIEYHHKA B KPOBb;
0) CHUHTE3 TJIMKOTEHA;

B) MOOMJIM3AIMS TJIMKOTEHa;

T') TJIFOKOHEOT€HE3;

1) HOCTYIUIEHUE TITIOKO3bI U3 KPOBHU B KJIETKH.

6.5. 3armoMHATE: KOHIEHTpAIMsI TJIIOKO3BI B IIa3Me (CHIBOPOTKE) KPOBH B HOpPME

3,9-6,1 MmmoJIb/1.
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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.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3aoanue 1. Tuamuanpodocdar — HEOOXOIUMBIN KOYEpMEHT Il ciaeayromero GbepMenTa
[1OIT:
A. Dnmmepasa. b. Tpancanpnonaza. B. MU3omepasa. I'. Tpanckeronasa. Jl. eruaporenasa.

3aoanue 2. IlpuMeHeHne HEKOTOPBIX JIEKAPCTBEHHBIX IPENAapaTOB MOXKET BBI3BATH IE€MOJIU3
SPUTPOIMTOB, CHIKEHHUE COJIEPKAHUS TeMOTTIOONHA B KPOBH, KENTYyXY (JIeKapcTBEHHAs! TEMOJIUTH-
yeckas aHeMusi). [IpuunHON sBIsSEeTCS HapylleHHE B SPUTPOLMTAX PEAKLHUU BOCCTAHOBIICHHS AM-
cynb(uIHON (HOPMBI TITyTAaTHOHA B CYIbPTUIPUIBHYIO:

I-S—ST + HAJ®HH' —— 5 2 T-SH + HAJI®*,

Boccranosnennsiii  riyratioH (I'-SH) — HeoOxoaumblii (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajiepxaHus HOpMaJIbHOW (POPMBI SPUTPOLUTOB, CTAOMIN3ALUMN KIle-
TOYHOU MeMOpaHsb!I U T. 1. Hemocrarounast aktuBHOCTH Kakux (pepmentos I1DII moxer ObITH pH-
YUHOI 3a00eBaHuA?

3aoanue 3. Merabonutsl [IOI1 MoryT ObITH KCIIOIB30BAHBI JIJIsI CHHTE3A!

A.HAL". I'. Kodepmenta A.
b. DA . dKupHBIX KHUCIIOT.
B. VTO. E. ITomoBBIX TOPMOHOB.

3aoanue 4. TTumerast GppykTosza GochopuarpyeTcs B IIEUCHU U PACIICIUISCTCS ¢ 00pa30BaHUCM:
A. JIByx Monekyn ¢pochoaroKkcualeToHa.

b. Momnekynsl pochoauokcuaneTona u TITUIEPUHOBOTO aIbJIETHIA.

B. Monekynbl tuokcuarieToHa u 3-hocorauiepuHoBOro aibIeruia.

I'. Monexkynsl hochoanokcuaiierona u 3-pochormuiepuHoBoro aabaeruia.

J. IByx Monekyan 3-pochoranuepuHoBOro ajlbIeruaa.

3aoanue 5. Kakoii u3 cienyromux GepMEHTOB HE YYaCTBYET B PEAKIUSIX IMOCIEI0BATEILHOTO
MpeBpalleHus ranaktossl B Y 1P-rooko3y?

A. l'anaktokuHasza. B. ®ocdormokomyrasa.

b. Onumepasa. I'. Ypuauntpancdepasa.

3aoanue 6. Y G0NBbHOTO XpOHMUYECKUN TemaTUT C MpU3HAKAMHU MEYEHOYHON HEJ0CTAaTOYHO-
ctu. Ha mpueme y Bpaya OH CIIpalIMBaeT, KaK 4acTO MOXKET YIOTPeOIsATh CHUPTHBIE HAMUTKU. YTO
OBl BBI TOCOBETOBANIM O0JIbHOMY? OOOCHYHTE CBOM OTBET.

3aoanue 7. Kopeun unrubupyer 3',5-pocdomudcrepasy, npespamaronmyo tAM® B AMD.
Kakoii n3 nepeuncienssix 3¢ dextoB OyneT HaOM0AaThHCA MOcie BO3AecTBHS KopenHa?

A. CHMXeHHe aKTHBHOCTH MTPOTEHHKHHA3bI A B IICUCHH.

b. Camxenne akTHBHOCTH MMPOTCUHKWHA3bI AB MBIIIIax.

B. IloBbllieHre aKTHBHOCTH MTUPYBATKUHA3HI B IICUCHH.

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) [ mrokypoHoBas 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)

N3y4yeHnne BJMAHUSI TOPMOHOB HA COJepKaHMe [VIIOKO3bI B KPOBH.

JUig u3ydeHus BIUSHUS TOPMOHOB Ha YPOBEHb INIIOKO3bl B KPOBU IIPEIAraroTCsl TPU MPOObI
KpoBH (onbITHBIE). O1HAa U3 HUX B35Ta O BBEACHUS TOPMOHOB, JIpyrasi — I0CJIE€ BBEACHUS HHCY-
JIMHA, a TPEThs — I0CJIEC BBEJACHUS aJI[peHAIINHA.

1. Onpenenure copeprkaHue IIIOKO3bl B KaXI0H U3 Ipo0.

2. Ha oCHOBaHMH TIOJYYEHHBIX Pe3yJIbTAaTOB CAENANTE BBIBOJ, KaKas M3 MPOO COOTBETCTBYET
IIPUBEACHHBIM BBILIE COCTOSHUSIM.

OmpeneneHre KOHIEHTPAIUK TIIOKO3bI B MPO0axX MPOBOST hepMEeHTATHBHBIM (TJIHOKO030-
OKCHa3HBIM) MeTO10M. [lapaiebHO CTaBAT OMBITHBIE U CTAHAAPTHYIO MPOOHI.

Xo00 pabomur. cMm. nipenpiayuiee 3aHatue. KoHTpoiabHYI0 MpoOy MOKHO TOTOBUTH OJHY Ha
rpymiy.

Pacuer KOHIIEHTpaIMU TITFOKO3bI POU3BOAT 110 popMmyIie:

Con (MMOITB/1T)= Eon * Cer (5,5 MMoi1b/1) / Ecr

Pe3yabrarhi:
IIpo6a Onrtuyeckas njao0THOCTh (E) KoHiieHTpanus rirko3bl (MMOJIbL/)
1
2
3
Cranpapt 5,55

HopmanpHbIe BETWYUHBI KOHIEHTPAIMKM TJIOKO3Bl B IIJIa3Me M CBIBOPOTKE KPOBU —
3,9-6,1 MMOJIB/]I, B CHUHHOMO3TOBOM XHUAKOCTH — OKO0J10 2,78-3,89 MMOIb/1I.

BeiBOI:

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

BOHpOCLI JJIS1 MOATOTOBKHU K KOJVIOKBUYMY .

1. Meta6onusm. [lousiTue o kaTabonu3me (MPUBECTH IPUMEPBI) U 00 aHaboIM3Me (IPUBECTH
MIPUMEpHI), pa3Inuus U CBSI3b MEXIYy HHUMH Ha YpOBHE CyOCTpaTa, BOCCTAHOBJIEHHBIX KO(hEpMEeH-
TOB, SHEPTUHU U PETYIATOPOB OOMEHA.

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

3. AzeHWJIOBasi CUCTEMA, €€ KOMIIOHEHTHI, poJib B KileTke. CriocoOsl cuHTe3a AT®D B kieTke
U criocoOsI ee ruaponu3a. [lepeuncianre peakuu U MpoLECChl, COMPsKEHHBIE ¢ THapomn3oM ATO.
WX ponb AJid KIETOK U OpraHu3MOB.

4. OxucnurensHoe aekapookcmmpoBanue [IBK. [louemy npoiiecc OKUCIUTEIBLHOTO JeKap-
OOKCUITUPOBAHUS MUPYBATa HA3bIBAIOT [IEHTPAIBHBIM META00INYECKUM MyTeM (MOKaKUTE HA CXeMe
karabonusma)? Hanummure cymmapHOe ypaBHEHHE M PEaKLMU OKHUCIUTEIBLHOTO JAeKapOOKCHINPO-
BaHUA NHpyBaTa. YKaxutre (epMEeHTbI U KO(DEepMEHTHl MUPYBATICTHIPOTC€HA3HOTO KOMILIEKCA.
Kaxue BuTaMHHBI y4acTBYIOT B 3TOM Ipouecce? UTo npon3ouaer npu nepuuuTte 3THX BATAMUHOB B
opranusme? Kak oCyllecTBISIETCS peryJisalus NUpyBaTIAErHAPOreHa3Horo Komiuiekca? Paccuuraii-
T€ PHepreTuyecKuil Bbixos (B Moisix AT®) okucineHus nupyBara 10 KOHEUHbBIX IPOJYKTOB OOMEHA.

5. Hukn tpukap6oHoBbix kucnoT. [Touemy ki KpeGca aBnsercs eHTpalIbHbBIM METa0O0u-
yeckuM nyrem? Iloxaxure Ha cxeme. @ynkuum LITK. Yto Takoe aHamiepoTHueckue peakuuu
(mpumep Ttakoit peakuuu)? Hanummurte cxemy IITK, HazoBuTe BUTaMUHBI, y4acTBYIOIIHWE B 3TOM
nporecce. Kakue peakunu nukina Kpedca cBsizaHbl ¢ KOMITJIEKCaMH JibIxateabHOM 11enu? CKOJIBKO
Moiib AT® moxHO nipu 3ToM noayuuTh? [TokaxkuTe 370 Ha cxeMe (PepMEHTOB TKaHEBOT'O JIbIXaHMUS.
Paccuuraiite sHepreTuueckuil Oananc okuciaeHus anetun-KoA. Karabonuueckas QyHKIMS HUKIA
KpeOca. YmeiiTe paccuntars U okazaTh Ha cxeme, CKoJIbKo AT®D cHHTE3UpyeTcss B MUTOXOHAPHSX
IIPU OKUCJIEHUH Pa3IMYHbIX CyOCTPaTOB (AMMHOKHUCIIOTHI) 1O KOHEYHBIX MPOTYKTOB:

a) Tup — pymapar — CO2 + H20;

0) mpo — a-keroramyrapatr — CO2 + H20;

B) acH — okcayoaneratr — CO2 + H20;

r) apr — a-kerornyrapar — CO2 + H20;

1) MeT — cykuuHuin-KoA — CO2 + H20;

e) ber — anermn-KoA — CO2 + H20;

K) BT — cyknuHWI-KoA — CO; + H20;

3) ruc — o-kerorayrapat — CO2 + H20;

n) uie — cykuuami-KoA — CO2 + Hz0.

6. Buner 6monorndeckoro okuciieHus. Butamuabl PP 1 B2 kak y9acTHUKHM OKUCITHTEIHHO-
BOCCTaHOBHUTEIbHBIX peakiuii. Hapucyiite 6mok-cxembr HAJT', HAJI®", ®MH u ®AJl. OkcureHa-
3HBIN MYTh YTHJIM3AMUKU KUCT0poa B KieTkax. depmeHTsl. OKHCIeHne B MUKpocoMax. CxeMa Mu-
KpocoManbHOM 1enu. CpaBHUTE OKCUIA3HBIM M OKCUT€HA3HBIN IyTH YTHWIM3AalMK Kuciopoaa. Pois
3THUX MPOLECCOB B KIIETKE.

7. TxaneBoe npixaHue. Cxema ()epMEHTOB TKAHEBOTO JbIXaHHs. KOMIIEKCHI AbIXaTenbHON
[enu. YKaKATE Ha CXeMe YYaCTKU C DHEprueH, JocTtaTouHor s oopasoBanusi AT®D. Ha ocHoBa-
HUU KaKoOro H3MEpSEMOro IOKa3aTeslsd MOXHO ONPEAEIUTh KOJIMYECTBO SHEPIUH, BBLIEISIEMON
B peaklMM MepeHoca 3JIeKTPoHOB? Perynsius akTUBHOCTH (PEpMEHTOB JAbIXAaTENIbHOM LEenH, poib
AlD, ATO. Ymeiite n300pa3uth cxemy (epMeHTOB TKaHeBOro abixaHus it HAJ[-3aBHUCHMBIX
n ®AJI-3aBUCHUMBIX CyOCTpaTOB. YMeTe BKIItOUaTh cyocTpathl Iukiia Kpebca (n3omurpar, o-KeTo-

63



rIyTapar, Majar, CyKIIMHAT) B JbIXaTelbHYIO Ienb. Onpeaenure, yeMy paBeH Ko3dduuueHT doc-
dbopmwmposanus (P/O) mns xaxmgoro u3 3Tux cyoctparoB. Ha cxeme o0s3aTenbHO yKa3bIBaTe
YUYaCTKH COTPSDKEHHUSI TPAHCIOPTa AIIEKTPOHOB M (ochopunrpoBanus. MOKHO JIM UCIOIB30BATh
1S OKMCIIEHHs cyOcTpaToB B MUTOXOHApUAIX HAJID™? Pons HAJI®D™ B keTke.

8. Uro takoe okucnurenbHoe (ochopunrpoBaHue (OmpeaesieHue, CyOKICTOYHAs JIOKaIU-
3anusi)? OcHOBHBIE monoxeHus: teopuu [1. Murtdesmia, oObsCHSIONIME MEXaHU3M OKUCIUTEIBHOTO
dochopunrpoBanus. Kak n3MeHsieTcst mpouecc OKUCIUTENLHOTO (hocopunmpoBanus npu HEJOCTA-
TKE KHCJIOpoJia B KiIeTKax (00BACHUTH MexaHu3M)? UTo Takoe pa3o0IneHne OKUCIUTENBHOTO (hocdo-
punrpoBanus? Kakumu cBoiicTBamMu JODKeH 001agate pazo0muTens? Kak n3mMeHsercs moriomeHmne
KHUCJIOpOAa MpU AeWCTBUU pazoluiureneld (mosicHUTh MexaHu3M)? CpaBHUTE MEXaHU3MbI OKHCIIHUTE-
JTBHOTO ¥ cyOcTpaTHOro pochoprmmpoBanus. Kakol u3 HUX mpeodiagaeT B MUTOXOHIPUSX ?

9. l'unosHepreTuueckue coctosiHusa. VHrHOUTOpPHI mepeHoca 3JIeKTPOHOB IO JIbIXaTEIbHON
nenu. B kakoM cocTostHMM (OKUCIEHHOM WJIM BOCCTAHOBJIEHHOM) OYIYT HaXOIMTHCS MEPEHOCUYUKU
AJICKTPOHOB IIPH OJIOKAJIE IIETH: a) MPOU3BOIHBIMU 0apOUTYPOBOM KHUCIOTHI; 0) MaJIOHOBOUW KHCIIO-
TOM; B) IMaHUJAMH, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMHUIIMHOM A?

10. IlepeBapuBaHue yriaeBoa0B. UTO MOHUMAIOT MO BPOXKACHHON HEMEPEHOCUMOCTBIO JUca-
xapunoB? [IpuunHbl HapylleHus repeBapuBaHusl JakTo3bl. JIakTyno3a u 000CHOBaHME €€ UCIIOJNb-
30BaHUs B MUTaHUU. POIIb MUIIEBBIX BOJOKOH (KJIE€TYaTKa, MEKTUHBI) B MUTAaHUM 4yesnoBeka. Mexa-
HU3MBI BCACHIBAHUSI YTIICBOJIOB B KUIIICUYHHKE.

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

12. XuMu3Mm peakiuii HEOKUCIUTEIHHOTO U OKUCIUTEIBLHOTO TAroB aHA3pPOOHOTO TIIMKOIH-
3a. buonoruyeckass pojb INIMKOJIM3a, Ha3HAUEHME JIAKTATICTUIPOreHa3sHol peakuuu. Perymsmus
aHa’poOHOTro pacnaja rioko3bl. Kakoil u3 KiroueBbIX (JePMEHTOB TIIMKOIN3a SBIISETCS KIIFOUEBBIM
U JUI IpYTUX IyTeil oOMeHa riroko3sl? Perymsropras pois 2,3-nmudocdoraumepara. DuepreTude-
CKUH BbIXOJ INMKoan3a. MexanusMm cuHTe3a AT® B aHa3pOOHBIX YCIOBUSX.

13. Xumu3m cnupToBOTO OpOXKEeHUs (HEOKUCIUTEIBLHBIN 3Tal, OKUCIUTENBHBIN JTam). Peak-
UM, 00IIMe ISl CIUPTOBOTO OPOXKEHUS U TIUKOIU3a. Paznuuus stux 1Byx npoueccos. Kitouesbie
(bepMeHThI ciupToBOrO OpokeHus. Kakue coeguHeHns MOTyT peryiupoBaTh 3TOT rpoiiecc?

14. OOMeH 3K30reHHOro 3TaHola (cxema), TKaHeBasl JIOKaJln3alus nporecca. MexaHu3M pas-
BUTHS aJIKOTOJILHON TUTIOTIIMKEMHUH U JTAKTAITUACMHUH.

15. AspoGHoe oKHCIeHHE IIIIOKO3bl. DTalbl U UX CyOKJIETOYHas JOKaJIu3alus, SHepreTuye-
CKUH BBIXOJ (pacueT MPOBOAUTE MO3TANHO) M MexaHu3Mbl cuHTe3a AT®. YpoBHH perynsauuu,
KIIIOUYEBbIe ()epMEHTHI U UX peryisTopbl. CpaBHUTE SHEPreTUYECKHI BBIXO/ aHaYPOOHOT0 U a3po0-
HOTO (TI0ATAITHO) OKHUCJICHUS TIFOKO3BI U MEXaHU3MbI cuHTe3a ATO.

16. Cynp6a KOHEYHBIX MPOAYKTOB INIMKOJIM3a — MHUPOBUHOTPATHOM M MOJIOYHOM KHUCIOT.
KaxoBa cynp0a nakrara, oOpa3oBaBIIErOoCsi B SPUTPOLMTAX? DTambl U SHEPTETUUYECKUN BBIXOJ
a’po0HOr0 OKHUCIIEHHs JlakTaTa (pacdyeT MmpoBojauTe mosTanHo). Ilytm Merabonnsma mupysara.
Kakoii myTh yTunm3anuu nupyBaTa CTUMYJIHPYETCS TP dHeproaeuuure B KjaeTkax?

17. I'moxoneoreHe3. buonoruueckas posib, CyOKJIETOYHAS JIOKAJIM3ALUs, CyOCTpaThl, KIroue-
Bble ()EPMEHTHI U PETYIALMA Mpoliecca. XUMHU3M KIIOUYEBBIX pPeakiuil. YMelTe paccunTaTh IHepre-
THYECKHM OataHc cuHTe3a Mot ritoko3sl u3 [I1BK u II[YK.

18. Cxema rimKoreHe3a B renatoluTax 1 MUouTax. KakoBsl 3amacel yriaeBoJ0B B MBIIIIIAX,
B [IEYEHU U B [eJIOM opranusme? Paccunraiite sHEproTparsl BKIIOUEHHS MOJIEKYIbI (MOJIs) TIIHOKO-
3bl B MOJIEKYJTY TJIMKOTeHa. ['opMoHanbHas peryisius rimkoreHe3a. Kak nposiBisiercs y yenoBeka
CHIDKEHHE aKTUBHOCTH INIMKOT€HCUHTa3bI? UTO Takoe ariuKoreHos?

19. I'mukorenonm3, Ouosorndeckas poib. Uto Takoe (Hochoposu3 U TUApONU3 TIIHKOreHa?
Bo03MOHBI 11 peakluy TUAPOIN3a TIMKOreHa B kieTkax? CxeMa ¢gochoponusa riavmkorena. 3uaiire
pa3AYHsi TOTO MpoIlecca B MEYSHU M MBIIMIaxX. ECTh T B 9THX pa3nuuusx OMOIOTHYECKHH CMBICI,
a eclii ecTbh, TO Kakoi? M300pa3ure cxemy IIIMKOT'€HOJIN3a IO BIUSHUEM TIIIOKaroHa, TKaHeBas
JoKanu3anus. MexaHu3mMbl aKTUBUPOBaHUs TIuKoreHdochopuiiassl agpeHamMHoM (cxema). [loka-
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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 Ha3pIBatoT rimukorenozamu? [Ipuumnnsl 0oneznu ['upke, 6oneznu [lomme.

20. TlenTo3odocdaTHbIil MyTh pacnaja riIOKO3bI, dTaIlbl, OMOJIOTHYECKas POJIb.

21. N3o0pa3ute cxemarndecku odOpazoBanue Y D-rmoko3sl. KakoBa Ouonoruyeckas poiib
nporeccoB, ucnoab3yromux Y Ad-raoko3y? 3HaueHue INIIOKYPOHOBOTO IMYTH pacLIeIUIEHUs TIro-
KO3bI B IIe4eHH 1 (hubpobiacrax.

22. IlpeBpaleHue rajnakro3sl B IM0K03y (cxema). KakoBbl npuuuHbl rajakroseMun? CuHTe3
rajJakTo3bl M3 TIIIOKO3bI (cxema). Hamummre peakiuio CHHTE3a JIaKTO3bl B KJIETKAaX MOJIOYHOU
AKeJIe3Bl.

23. Cxema npeBpaiieHus (GpyKTo3sl B III0K03Y. [IpHumHBl HIuonaTHYecKoi (pyKTO3ypun
U BPOXKIEHHOHN HENEpeHOCUMOCTH (PPYKTO3BI.

24. Metoabl OIpeaesieHus] COAep KaHus TIIFOKO3bI B KPOBU U €€ (hM3MOJIOTHYECKasi KOHIICH-
Tpauus. ['opMoHabHas peryisuus ypoBHs IIFOKO3bl B KPOBU.

Bomnpocsl 111 NOATOTOBKH K KOJLUIOKBUYMY JJIs1 cTya1eHTOB MDUY:

1. Merabosnu3m, kaTabosiu3M U aHa0OJIM3M, UX Pa3IMUYUs U CBSI3b MEXAY HUMHU. JIMHEHHbIE
Y HUKJINYECKHE METaO0IMYECKUE TyTH, PETYIISATOPHBIE (KITI0UeBbIEe ()EPMEHTHI).

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

3. AneHuioBasl cUCTeMa, €€ KOMIIOHEHThI, poib B KieTke. CrnocoObl cunreza AT®: cy6-
CTpaTHOE, OKUCIUTENbHOE B (POTOCHHTETHYECKOE (hochopUIpoBaHHE.

4. OkucnIUTeNbHOE AEKapOOKCWIMPOBAaHME MHMpyBaTa KaK LEHTPaJIbHBIH MeTaboIndecKui
nyTh. [IupyBaT-neruaporeHa3Heiii KOMILIIEKC ((hepMEHThI, KOPEPMEHTHI, CXeMa PEaKIIHii).

5. ki TpukapOOHOBBIX KHUCIOT KaK LEHTpaJIbHBIA MeTabonuueckuil myTth. Kietounas o-
kamm3armmsa L[TK, cxema peaknwmii, pepmentsl, kodepmentsl. Oynkmun LITK. Ananneporndeckue
peaxkuuu.

6. TkaneBoe npixanme. Cxema (hepMEHTOB TKaHEBOrO AbIxaHUs. KomrIuiekchl (hepMeHTOB,
Ko(epMeHTbI, MeXaHu3M (QyHKIMOHUpoBaHMs. CxeMa JbpIXaTeabHOM 1enH, MyHKTHI (hochopumupo-
BaHWs, MEXAHU3M (POPMHUPOBAHHUS DIIEKTPOXUMHUIECKOTO ToTeHImana. H -AT®d-cunTaza. Xemuoc-
MoTrdeckas teopust Murdemta. Koadouuuent dochopunuposanust (P/O) mis pas3nudsbix cyo-
CTpaTOB, MOCTABJISIONIMX BOJAOPOJ B JbIXaTENbHYIO Lenb. Perynsnus paOoThl JbIXaTEIbHON LEnu
u H*-AT®-cunTassl.

7. IlpyunHbl pa3BUTHS TUIO3HEPIeTUYECKUX COCTOSIHMM. Pa3o0lieHre OKHCIUTEIbHOTO
dochopunrpoBanus (MexaHu3M, pa3oomuTenu). MHruOUTOphl mepeHoca 3J1eKTPOHOB M OKHCIIH-
TeabHOro (hochopuapoBaHus.

8. YrneBoapl, kilaccuukanus, OCHOBHbIE IPECTABUTEIH.

9. IlepeBapuBaHWe YTIIEBOAOB, MPOIYKTHI, HAPYIICHHWS NepeBapuBaHus. Poilb KiIeT4aTku
Y TIEKTUHOB B IUTAHUU YEJIOBEKA.

10. BcacpiBaHHE POAYKTOB MEPEBApPUBAHUS YTIIEBOIOB, MOJIEKYISIpPHbIE MeXaHU3MbI. Cyib-
6a BCOCABUIMXCS MOHOCAXapHJI0B. TPaHCHOPT ITIOKO3bI B KJIETKH.

11. Cunre3 riMkoreHa, Ha3HaY€HHUE, MMOCIIEOBATEILHOCTD PEAKIUi, SHEPTro3aTpaThl U pery-
s, ATIIMKOTE€HO3.

12. Pacmaj rMKOTeHa B TICUYCHH W MBIMIIAX, MOCIEIOBATEIBHOCTh PEAKIIHA, PETyIISIus.
I'muKkoreHossl.

13. I'nuxonm3, OWoNoTHYecKas poJib, CYOKIIETOYHAs JIOKAIW3AlMsl, dTarbl (HEOKHCITHUTENb-
HBI{, TIIMKOJIUTUYECKON OKCHIOPEAYKIIUH), peaKuH, (hepMEHTHI, SHEPreTUYECKHI BBIXOJ M MeXa-
Hu3M obpazoBanusi AT®. Perymsmus riavkonusa, Kiao4deBble (epMEHTHI.

14. IlupyBar kak neHTpaibHbii Mertabonut. Iyt npespamenus [IBK B 3aBucumoctn ot
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKUCIUTENILHOTO METa00IM3Ma KIIETOK.
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15. I'mroxoHeoreHes, Ha3HAUYEHHUE, CyOCTPAThI, KITIOUEBbIE pEeaKud U (PepMEHTHI, peryIsus,
9HEPro3aTpaThl.

16. AspobHoe okucneHue raoko3sl 10 CO2 u HO (9Tambl, 3HEPreTUYecKuil BBIXOJ, MeXa-
HU3MBI 00pa3oBanus ATD).

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

18. I'mroKypOHOBBIH IyTh (TKaHEBas U CyOKJIETOYHAs! JIOKATU3ALHsI, OMOIOTHYeCKast POJib).

19. Perynsauus copepkaHusi TJIIOKO3bl B KPOBU. MEXaHU3MBbI PeryasiTOPHOTO ACHCTBUS TOp-
MOHOB (MHCYJIMH, aJpeHalIuH, TJIIOKAroH, MIIOKOKOPTUKOHUIBL U Jp.). Onpenenenne KOHIEHTpauu
IJIIOKO3bI B KPOBHU (TJIFOKO300KCHIa3HBIA METON).
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OBMEH JIMIIN 0B

3AHSTHE 13
OBMEH JIMITUAOB: TIEPEBAPUBAHUE, BCACBIBAHUE, PECUHTE3.
TPAHCIIOPT 3K3O0TI'EHHbIX JIUITUAOB. OIPEJEJEHUE AKTUBHOCTH JIUIIA3

AKTYaJILHOCTD TeMbl. JIunuasl — Ba)kHast COCTaBHAs YaCTh IMUILEBBIX IPOJYKTOB HE TOJIBKO
BCJIE/ICTBUE BBICOKOM IHEPreTUYECKOM LIEHHOCTH, HO TAaK)K€ U IMOTOMY, YTO B HaTypalbHBIX IH-
LIEBBIX JKHpaX COAEPIKATCA KUPOPACTBOPHMBIE BUTAMHMHBI U «HE3aMEHUMBIC» KUPHBIC KHCIIOTBI
(monuHeHachIeHHbIe). Takue KUpHbIE KUCIOThl B OpraHU3Me — IPEIIIECTBEHHUKH DIKO3aHOU-
JIOB — JIMIIUAHBIX TOPMOHOB, UI'PAIOIUX BAKHYIO POJIb B PA3BUTHH BOCHAJICHUS, AJIJICPTUH, IIPO-
11ecca CBEpThIBaHUS KPOBHU.

IlepeBapuBaHue JUNMIOB B JKEJIYIOYHO-KMIIEUHOM TPAKTE — CIOXKHBIH OMOXMMHMYECKHM
nporecc. st co3nanus GU3NOIOTHUECKUX YCIOBHIA THAPOIIH3A JIMITUI0B B KHIICYHUKE HEOOXO011-
MO TOJIHOLIEHHOE (DPYHKIIMOHUPOBAaHME HECKOJIbKUX OPraHOB: MEYEHM, MOHKETYAOYHOH >Keiessl,
TOHKOTO KHIIeYHUKa. JlepeKT ydacTusi STUX OpraHoOB B YCBOCHUH MUIICBHIX JUIHI0B OPTaHU3MOM
MPUBOANUT K HAPYIICHUIO OOMEHa KUPOB M Pa3BUTHIO MATOJOTHYECKUX MposiBieHui. OQHO U3 Ta-
KHX MPOSBICHUNA — cTeaTopes (MOsBICHHE B (eKaIUAX HelepeBapeHHBIX KHUPOB).

[ockonbKy numuabl — TuAPOo(GOOHBIE COENMHEHNS, X MPHUCYTCTBUE B KPOBOTOKE BO3MOKHO
TOJIBKO B BHJIE CHELUAIBHBIX TPAHCIIOPTHBIX (OPM — JIMIONPOTEUHOB. XUIOMHUKPOHBI (OAUH U3
KJIACCOB JIUTIONIPOTEUHOB) CIIYKaT JUIsl AOCTABKH JIMIMJOB U3 KUIIEYHHUKA B pa3jIMyHble TKAHU U Iie-
yeHb. Hapymienus Ha ypoBHe 00pa30BaHMsI IUIIONPOTEMHOB (MIIM UX YTHIIM3ALMH) SBJISIOTCS IPUYH-
HaMH{ Pa3BUTHS PA3IHYHBIX (JOPM THIIO- U TUNEpIUnonporenHemuii. Hanbonee pacnpocrpaHeHHbIC
3a00JIeBaHMs, CBA3aHHbBIC C HAPYIIEHUSIMU OOMEHa JIMITUAOB, — CaXapHbIi AUabeT U aTepoCKIIepo3.

Hennb 3aHATHSA: 3aKPENUTH 3HAHUS 110 XUMUU JIMIIHJIOB; YCBOUTh MOJIEKYJISIPHBIE MEXaHU3MBbI
IIepEeBapUBaHUs U BCACBIBAHMS JIMIIUAOB MUIIH, PECUHTE3A JIUIHI0B, TPAHCIIOPTA dK30TE€HHBIX JIN-
MUJI0B 110 KPOBEHOCHOMY PYCIy JUIsl ITOCJIEAYIOIIEro aHanu3a OMOXUMHUYECKUX aCIIEKTOB Hapyllle-
HUM 3TUX IIPOLIECCOB.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHHMil. /{151 MONHOrO ycBOEHHS! T€Mbl HEOOXOIUMO
IIOBTOPUTH W3!

" 00wel Xumuu.

— CBOICTBa NOBEPXHOCTHO-aKTUBHBIX BEIIECTB, MULIEII000pa30BaHUE;

— TUTPOMETPUUECKHE METO/Ibl aHAIN3A;

" OUOOP2AHUYECKOU XUMUU:

— CTPOEHHE U CBOWCTBA MHOTOAQTOMHBIX CIIMPTOB (TJIMIIEPOJI, UHO3UTOJ), IPUPOJHBIX BbIC-
IIMX KapOOHOBBIX KUCIOT;

— CTPOEHHE MPOCTHIX JIUMUAOB (BOCKOB U HEUTPAJILHBIX )KUPOB);

— OCOOEHHOCTH CTPYKTYpHl M (PU3UKO-XMMHUYECKHX CBOUCTB (POCHOIUMHUIOB U KETUHBIX
KHCJIOT;

— COCTaB M CBOMCTBa XKEJIUH, €€ Yy4acTHUE B IpolLeccax MUIIEBAPEHUs. MeXaHU3Mbl peryis-
L[MU KeT4e00pa30BaHus U )KETUEBbIICIICHUS;

— COCTaB M CBOMCTBA IUIIIEBAPUTENIBHBIX COKOB; IIEPEBAPUBAHUE JKUPOB U BCACHIBAHUE IIPO-
IYKTOB THJIPOJIN3a KUPOB.

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

3aoanue 1. BcnoMHuTe, 4TO NMPUPOAHBIE KUPHBIE KUCIOTHI OBIBAIOT HACKHIIIEHHBIMUA 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. ITaneMuUTHHOBAS. A. 18:2 »-6.
2. CreapuHoBasi. b. 18:3 »-3.
3. OsnenHoBas. B. 20:5 ®»-3.
4, JIunonesas. . 20:4 »-6.
5. JlunoneHosas. J1. 18:1 »-9.
6. ApaxunoHoBasi. E. 18:0.

7. Diiko3amneHTacHoBasl. K. 16:0.

3aoanue 2. Ilpu noGaBneHUN K Karie HEAMYIbTUPOBAHHOTO KUPA COJIEH JKEIMYHBIX KHUCIOT
obpazoBanocsk 102 menkux kamens xupa. KakiuM cBOHCTBOM KETUHBIX KHCIOT MOXKHO OOBIACHUTE
UX SMyJIbrUpyroniee aencraue?

A. AMpuUIBHOCTBIO.

b. PacTBOpUMOCTBIO TOIBKO B BOJE.

B. PacTBOprMOCTBIO TOJIBKO B HETIOISPHBIX PACTBOPUTEIISIX.

I'. HepacTtBOpHMOCTBIO B BOJIE.

J1. HepacTBOpUMOCTBIO B OPIraHMYECKUX PACTBOPUTEIISX.

3aoanue 3. B pacTBOpe ¢ MOMOIIBIO CHEIUPHUUECKUX PEAKLU OMpeIeieHbI CIeaYyIOIIe Ipo-
JOYKThI THIPOJINM3a: TIIMLEPOII U AKUPHBIE KUCIO0Thl. Kakoe BelecTBo ObUI0 MOABEPTHYTO TUAPOIU3Y?

A. Xonecrtepon. I'. XoneBas kucnora.

b. Tpuanuiraunepoi. . ChuHrosus.

B. ®ocharuannxoaus.

3aoanue 4. O6patuTe BHUMaHUE, YTO B COCTABE [JIMILIEPOJIMIIUAOB HEHACBILIICHHBIE )KUPHBIE
KHCJIOTHI OOBIYHO pacmoJjiaratiorcs Bo BropoM (f)-monoxkennu. Hanummre gopmyiy 1-nansMutoms-
2-JIMHOJIeONI-3-CTeapOUIITINILIEpOIa. DTO COEUHEHUE:!

A. T'unpodumnbHoe. b. 'mapodobHoe. B. Amdudunshoe.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, COnocmasue ux ¢ omeemamul.

Bonpocs! 1151 06cyxaeHust:

1. O6mas xapakTepucTUKa U KiaccuuKaIys TUIHI0B (OMBUISEMbIEe U HEOMBLIsIEMbIE, TIPO-
CTBIC W CJIOXKHBIC). XapaKTEPUCTUKA TPYII JIMITHIOB (XHMHUYECKHE (OPMYIbI U HOMEHKIATypa
AIMIITIMIEPOTIOB U rHiepodochonunuaoB; OIOK-CXeMbl CTPOCHUS BOCKOB, cguHTrodocdo-
JUTHJIOB, TITUKOJIAITUIOB, CYIh(OJUHAIO0B). broornyeckas posb JUTHIOB.

2. Jlumune! . [lepeBapuBaHye TUMUIOB, dTaNbl. DMYyIbIHpOBaHUe (Ha3HaUeHUe, (haKkTo-
PBI, CTA0MIIH3AIIHS KUPOBOHW IMYILCHH). JKelrdb, )KEeITIHbIE KUCIOTHI (IEPBUYHbBIC, KOHBIOTHPOBAH-
Hble, BTOpHYHBbIE). MecTo 00pa30BaHMs, y4acTH€ B YCBOCHUHM JHMHUIOB TNUIIH. [leueHOUYHO-
KHIIIEYHAS PEIUPKYIISITUS JKSTIHBIX KUCIIOT.

3. I'upponu3 nunmuaoB (cxembl mpeBparieHuii). GepMeHTsl (MecTo 00pa3oBaHus, CyOCcTpaT-
Has crenupuIHOCTh). MeXaHN3Mbl aKTUBAIMY TTAHKPEATUYSCKOW JIua3el. BcackiBaHWe (MeXaHU3-
MBI, MUIICIUISIPHOE PacTBOpeHHe, Cyap0a mutlenn). [IpeacraBnenue o HapyneHUsIX TepeBapruBaHUS
¥ BCAaChIBAHMS JIMITHIOB.

4. PecuHTe3 TPUALUITIUIEPOJIOB U MIHIEPOPOCHONUNUIOB B SHTEPOIUTAX. T paHCTIOPTHBIE
(dbopMbl IUNUAOB B KpoBU. CTpoeHHE U MeTaboIM3M XUIIOMUKPOHOB.

JIMTEPATYPA JJIAA MIOATOTOBKH
Ocnosenas

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

2. bepesos, T. T. buonornueckas xumus / T. T. bepe3os, b. ®. KopoBkun. Mocksa : MenuiuHa,
1990. C. 276-291, 305-309, 315-316.

3. Buonocuueckas xumus / A. 1. Taranosuu [u np.]. Munck : Beim. mk., 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 KIIacCU(PUKALMIO JUTKAIO0B U HATUIITUTE (POPMYJIIBI TPHALTUITIIUIIEPO-
JIOB ¥ TIUIEPOdOCHOTUNHIIOB. 3aIOMHHUTE, YTO BaKHOE CBOWCTBO HEKOTOPHIX JIMIUIOB — aMpu-
¢unvrocms, T. €. CIOCOOHOCTH B3aUMOJICHCTBOBATh KaK C THIPO(GOOHBIMHU, TaK B C TUAPODUILHBIMHA
Moutekynamu. OOpaTuTe BHUMaHUE HA TO, YTO JIMITH/IBI BHIMIOIHSIOT pa3Hbie (PYHKIIMH B 3aBUCUMO-
CTH OT UX CTpOEHHUS U CBOMCTB. COMOCTaBbTE MEPEUUCICHHBIC JTUITUIBI C XapaKTEPHBIMU IS HUX
GyHKIUSMU:

1. Xomnecrepo. A. Pe3sepB sHepruu.

2. TpuamuIriIuneposl. b. Kommnonents bnomemoOpaH.

3. TlonuHeHachIIEHHBIE KUPHBIE KUCIOTEL.  B. [lpenmecTBeHHUK CTEPOUIHBIX TOPMO-
4. ®ochonmunuasl. HOB, BUTaMMHa D3, JK€TYHBIX KUCIIOT.

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

3aodanue 2. 3aniloMHUTE 3Talbl IEpeBapUBaHMs U BCAChIBAHUS MULIEBBIX )KUPOB (3MYJIBIUPO-
BaHUe, THIPOJIH3, 00pa30BaHNE MUIIEIUT U BCACBIBAHUE B CIM3UCTYIO KHIIEUYHUKA). YMEiTe Ha3BaTh
(bakTopsl, CIIOCOOCTBYIOIINE 3MYJIBIMPOBAHUIO )KUPOB, U MEXaHU3M CTaOMIIN3alUN SMYJIbCUU O]
JEUCTBUEM COJIEU JKEITYHBIX KHCIIOT, UCXOMAS U3 CTPYKTYPBI 3TUX COCIUHECHUN.

2.1. Vkaxure, Kakas U3 IEPEUMCIIEHHBIX JKCIYHbIX KUCJIOT SBJSETCS Haubojee CHIIbHBIM

3MYJIbraTOPOM:
A. XomeBas. I'. JIutoxoseBas.
b. Xenoae3zokcuxosenas. M. le3okcuxomenasi.

B. ' muxoxoseBas.

2.2. [lonGepute MecTo 00pa30oBaHuUs JJIsl BHIIIETIEPEUNCICHHBIX KEITYHBIX KUCIIOT:
1) neveHp; 2) KUIIEYHHK; 3) TIOJKEIyI09YHAS Kele3a.

2.3. U3yunte cxeMmy IMEYCHOYHO-KHIICYHOW PEUUPKYISIIHUA KETYHBIX KUCIOT M OOpaTHTe
BHMMAaHHUE HA TO, YTO €XKEIHEBHO C KajoM Bbiaensercs 0,5—1 r )KemTyHbIX KUCIOT. DTO €IUHCTBEH-
HbIM 3HAYUMBIH ITyTh BBIBEACHUS XOJIECTEPOJIa U3 OpraHU3Ma.

3aoanue 3. DMynbrupoBaHue ruipooOHBIX KUPOB — OAHO U3 YCIOBHH 3¢ (eKTUBHON pa-
00ThI MaHKpeaTHuuecKoil auna3pl. Hanummure B 0011eM BUAE peaklMK 1mo3TanHoro ruaponnsa TAT
1oJ1 IeiicTBUEM 3TOro (pepMEeHTa ¢ yU4eTOM TOro, YTO MaHKpeaTHdeckas jumnasa ¢ 0oJbIIel cKopo-
CTBIO pacCILEIUISeT B )KUpaX CI0KHO-3(DUpHBIE CBSI3U B 0-MOJ0XKEHUH. [loTuepkHUTE OCHOBHBIE KO-
HEYHBIE IIPOAYKTHI IIEPEBAPUBAHMS JKUPOB.

3.1. BeiOepute npaBUIbHBIA BapuaHT OTBETA: Mepel BCAChIBAHMEM B CIM3UCTYIO TOHKOTO
KHIIIEYHUKA U3 JKEIYHBIX KHCIOT, XoJiecTeposia U aM(PU(HUIBHBIX MPOIYKTOB THUIAPOIH3a KHPOB
(’KMpHBIX KUCJIOT U -MOHOAIUJITIIUIIEPOJIOB) 00pa3yroTCs:

A. CmenIaHHble MULIEIUTBI.

b. JIunocomsl.

B. CekperopHble rpaHyIIbl.

I'. Tpuanmuarauuepossl.

3.2. 3arOMHHUTE, YTO MPU3HAKOM HapYIICHUS NIEPEBAPUBAHUS U BCACBIBAHUS KHUPOB SIBJISAETCS
crearopes. [Ipu 3ToM Kan GOIBHOIO COAEPKHUT HEPACUICTUIEHHBIM )KUp U UMEET cepoBaTO-OembIit
1BeT. BoinoaHuTe crieayoliee 3aJjaHue: U3 JIEBOro CTOJIOMKA TaOIUIIbl BEIOEPUTE COCTOSHUS, KOTO-
pble MOTYT NPUBECTH K CTeaTopee; U3 MPaBOro CTOJIOMKA BHIOEPUTE BO3MOXKHBIE IOCIEICTBHS
HapyLICHUs [TepeBapUBAHUS JTUIHUIOB!
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1. CHuxeHue cekperuu Ui 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 KEYHbIX KUCJIOT (IeNaThT).

4. Jlucbaktepunos.

o1 >

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

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

. Hapyiienue BcacblBaHUSI HE3aMEHHUMBIX

IMMOJIMHCHACBINICHHBIX JKUPHBIX KHUCJIOT.

. Oxupenue.

3.3. IlepeBapuBanue (HochHONMUMUAOB MPOUCXOTUT TOJ ACHCTBHEM IaHKpeaTHYeCKux ¢oc-
¢donumnas ¢ oOpa3oBaHWEM TIMIIEPOJIA, BBICIINX KUPHBIX KUCIOT, a30THCTHIX COSAMHEHUN 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

®Dochonmumnaza Ay

v CH;

CH,-0-P<0O-CH;-CH,—-N —CH;

®doconmmaza C

N CH;,

®dochonumaza D

3aoanue 4. 3anioMHUTE, YTO B KJIETKaX CIM3UCTON OOOJOYKM KHUIIEYHHKA (B DHTEPOLIUTAX)
npoucxoaut pecurre3 TAI' u pochonunuaoB U3 BCOCABIIMXCSA MPOAYKTOB THApoan3a. BeryunTe

peaKkiuy pecuHTe3a JIUIHIOB.

4.1. BepHO 1M BBICKa3bIBaHHME: COCTAB KUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JIUITUI0B MOKET
CYUIECTBEHHO OTJIMYaTbCS OT MHILEBBIX YXUPOB, MOTOMY YTO CyOCTpaThl pPECHHTE3a KUPOB —
HE TOJIbKO BCOCABIIMECS KUPHBIE KUCIOTHI, HO U KUPHBIE KUCIIOTBI, CHHTE3UPOBAHHBIEC B CIIU3UC-

TOUW KUIIIEYHUKA.

4.2. 1ns tpancnopta ruipodoOHbIXx mpoaykToB pecunre3a (TAI' u a¢upoB xonecrepona) us3
KMILIEYHHUKA CIIY)KaT XWJIOMUKPOHBI (OIMH U3 KJACCOB JIMIONPOTEUHOB). O3HAKOMBTECH € OOLIUM
MPUHIUIIOM CTPOEHUS JIMIOMPOTEMHOBBIX YACTULl U YKaXHUTE KOMIIOHEHTBI, KOTOPbIE COCTABISIOT

B XHUJIOMHKPOHE:
A. BHYTpEeHHIOIO 4acTh:

b. HapyxHyro gacTs:

4.3. Beibepute 0COOCHHOCTH, XapaKTEPUIYIOIIUE TPAHCTIOPT IK30TEHHBIX JTUTHIOB!
A. XUJTOMHKPOHBI TOCTYMAIOT HEMOCPEJICTBEHHO B KPOBOTOK.

b. XumoMuKkpoHsI mocTynaroT B TUMAQy.

B. ITocne runponusa TAI' B cocTaBe XMIIOMUKPOHOB JIMIIONPOTEMHIINIA30M, pacmoia-
TaroIIeCs Ha SHJIOTEIUU COCYAO0B, )KUPHBIE KUCIOTHI MTOCTYNAIOT B KJIETKU PA3JIMYHbIX TKAHEH.
I'. OxoHYarenbHOE pacileneHue PEMHAHTOB XMJIOMUKPOHOB Ha COCTaBHbIE KOMITOHEHTHI

IMPOUCXOJUT B Ir€raTonurax.

4.4. 3anoMHHTE: Y TIOJEH C HACIEICTBEHHBIM Je()EKTOM JIUMIOMPOTEHHIUIA3bl B KPOBU
noBbiaercs KouueHTpausa TAI' 1 XumoMuKpoHOB. K BHETHUM MPOSABICHUSAM THIIEPIANHAECMUN
OTHOCHUTCS] KCAHTOMATO3 (OTIIOXKEHUE )KUPOBBIX OJISIIEK B KOXKE).

Ilpasunvrocms pewenuu npogepvme, CONOCMABUE UX C OMBEMAMU.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Bce nepeyncieHHbIC TUTHIBI OTHOCATCS K ruiepodochoaunuaam, Kpome:
A. Tunansmuromnpocharnaunxonuna. 1. Pocharuauncepuna.

b. ®ocharuaHoit KUCTOTHI. . ®ocharnaunuHosurona.

B. Cunromuenuna.

3aoanue 2. [Tumiessie xupbl B JKKT nonsepratorcst pepMeHTaTUBHOMY ruiponin3y. B kakom
ornene XXKT npoucxoaut paciienieHue >kMpoB y B3pOCIIbIX JIF0AeH?

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

3aoanue 3. BonbHOMY C XpOHMYECKUM IAHKPEATUTOM B Kypce KOMIUIEKCHON Tepanmuu peKo-
MEHJIOBaH Ipemnapar xeadu. Kakue KOMIOHEHTBI )KeTYU yYacTBYIOT B IEPEBAPUBAHUU 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. CbIBOpOTKAa KpOBH OOJBHOrO, B3STOW YTPOM HATOIAK, UMEET MOJOYHBIA BUJI.
[Tpu ananuze obHapyxeHO Bbicokoe coaepxkanue TAI™ u xunoMmukponoB. 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 (pepMEHTOB BBICBOOOXKAAET apaxHUIOHOBYIO KHUCIIOTY
13 MeMOpaHHBIX (ochHOoTUnI0B?

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

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

OTBeThI K pelIeHNI0 3aJaHN I

Jlna camonpoeepKku ucxoo0Ho2o0 ypoeHs 3HAHUIL.

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

Jlna camocmoamenvhou pabomat.

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

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 — TAITI, s¢upsl xonecrepona; b — dochoaumnumb, XomecTepor, ano-
oenku (amo-B48); 4.3 — b, B, T'.

JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. Kunernka eiicTBUSI NIAHKPeATHYECKOM JTUNA3bI

Ilpunyun memooa. CxopocTh ACHCTBUA JHUNA3bl B OTACIBHBIX MOPLUAX 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 npuianBaioT
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 MepemMemuBaroT. M3 kaxaoi npodupku oTouparot mo 1 mit cmecu B KoJObl, 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 —
a0 «Bpems peakuuu «0». O6e mpodbupku momemarotr B Tepmoctatr npu 38 °C. Uepe3 kaxibie
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 moctpoeHun rpaduKoB U3 KXKIOTO MOJIYYEHHOTO 3HAYECHHS BBHIYUTAIOT BEJIWYHMHY, I10-
JYYCHHYIO NIPU MEepBOM TUTpoBaHuM («Bpems peakuuu «0»). B aToM cityyae kpuBble HPOHayT Ye-
pe3 Ha4yajo KOOPAMHAT, TaK KaK BBIYUTACTCS PE3YNIbTAaT TUTPOBAHHS MCXOJHOTO KOJIMYECTBA JKUP-
HBIX KHCJIOT, NPHUCYTCTBOBAaBIIMX B MoJjioke. Ha OCHOBaHMM MOJIydyeHHBIX IAHHBIX CTPOAT JIBE
KUHETHYECKUE KPUBBIC, OTPAXKAIOIIME MPOIECC THIPOJIN3a KUPa MO IeHCTBHEM (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 MuH 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 (ocdouannas moaxe sy 104HOM Keae3bl

Ipunyun memooda. O nevictBuu (ocdonunas mopKeTya0uHoN Kene3bl Ha rmiepodocdo-
JUMUIB IMYHOTO JKEJITKA MOXKHO CYIMTBH T10 TMOSIBIEHHIO CBOOOJHONW (ochOpHON KHCIOTHI, CIIO-
coOHOM 00pa30BBIBATH JKEATHIM OCAOK IIPH HArPEBAHUU C MOJIMOJATOM aMMOHHS.

X00 pabompr. B 1Be MpoOHpKH HATUBAIOT 10 5 Karesb CyCIIEH3UU SIMYHOTO kenTka. B 1-10
MPOOUPKY A00ABISIOT 2 Karulk MaHKpeaTHHa, a BO 2-10 (KOHTPOJIbHYI0) — 2 Karuiu BoAsl. Obe
npobupku nomeuniatot B repmoctar mnpu 38 °C Ha 30 muH. [Tocne nnkyOanuu B 06e mpoOUpKH Ha-
JUBAIOT MO 5 Karenb MOJIMOAEHOBOIO peakTHBA, HArpEBAIOT MX Ha IUIAMEHHM CIIMPTOBKU M OXJIa-
KIAOT BOAOMPOBOIHOM BOJIOM.

Pesyabrar:

BeiBOI:

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

AKTyanbHOCTB TeMbl. [Iporecchl AenoHMpoBaHUs M MOOWIM3ALMU JIUIUIOB U3 KUPOBBIX
JIETN0 B3aMMOCBSA3aHbl U MOJBEP/KEHBI YETKOW TOPMOHAILHOM PETYIISLHHU.

XomecTepon — BaXKHBIM 371€MEHT MEMOpaHHOH CTPYKTYpbI, IPEAILIECTBEHHUK CTEPOUIHBIX
TOPMOHOB, BUTaMHHa /I, )KETYHBIX KUCJIOT. XO0JIECTEPO NPUCYTCTBYET B IHUILEBBIX JKUPaX U MOKET
CHUHTE3MPOBAThCSI MHOTUMH TKaHAMH. MeXaHU3M ero CUHTe3a HaXOAMUTCS MOJ CTPOTUM MeTaldosH-
YECKUM KOHTPOJIEM. XO0JIECTEPOII IKCKPETUPYETCS € )KETUbI0 JINOO B HEM3MEHHOM BHJIE, 100 B BUJIE
IPOAYKTOB €ro MeTaboyin3Ma — kKel4HbIX KuciaoT. C HapylmeHrneM oOMeHa JIMIUI0B U XO0JIECTEPO-
Ja CBs3aHBI Takue 3a00JieBaHMs, KaK OXHPEHHE, aTepOCKIepo3, HIIeMuyeckas 0oJie3Hb cep/a,
KeJTYHOKaMeHHasi 0oJie3Hb. [IoToMy IOHMMaHME BONIPOCOB CHHTE3a, pacHaza, TPAHCIIOpTa U pery-
nsi 0OMeHa JIMIUIOB U XOJIECTeposIa HE0OX0AUMO TP N3YUEHUH STHX 3a00JIeBaHUA.

JIMIONpOTENHOBBIM CHEKTpP IJIa3Mbl KPOBU — OCHOBHOW IIOKa3aTesb JIMIUAHOTO OOMeHa
B OpraHu3Me, U U3MEHEHUE COOTHOLIEHUS JIMIIONPOTEUHOB CBUJIETENILCTBYET O HAPYUICHUH METa-
0os1M3Ma JIMIUOB.

Lesab 3aHATHSA: U3YYUTH MPOIECCH CHHTE3a U paclajia JIMIUAOB B OpraHusMe; chopmupo-
BaTh NPE/CTaBICHUE O MEXaHU3ME CHHTE3a X0JIecTeposia B KJIeTKaX; MPHOOPECTH HAaBBIKK KOJIHYeC-
TBEHHOT'O OIPEAEICHUS B-ITUIONPOTEMHOB B KPOBH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMU. /[JI1 OJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

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

" OUONO2UYECKOU XUMUU.

— IJIMKOJIU3 ¥ MEeHT030(0chaTHBIN MyTh OKUCIEHUS TIIIOKO3bI, OKUCIUTENIBbHOE (ochopuin-
poBaHuUe.

3AJAHUE JIJISI CAMOIIPOBEPKH UCXO/HOT'O YPOBHS 3HAHU

3aoanue 1. ViccnenyeMoe BEIIECTBO MOABEPTIIN TUAPOIU3Y U C TIOMOIIBI0 KAYECTBEHHBIX Pe-
aKUMH ONpPENENWIM B THAPOIN3ATe KHUPHbIE KUCIOTHl U MUPUCTHHOBBIM cniupT. Kakoe BemecTtBo
MCCIIEI0BAIOCH?

A. Xonesas kucnora.  b. Tpuanmnrmunepon. B, @ocharngmnxomun. I Bock.

HpCZGMJleOCmb PpeulenHusl npoeepbme, COnocmasus €20 ¢ omeemamu.

Bonpocsl 1151 00CcyKIeHUA

1. Cunre3 TAT u rmunepodochoaunuIoB B MEYEHU U )KUPOBOI TKaHU (XMUMHU3M, 00IIUE 3Ta-
Il CHHTE3a, pazauuusi). TpaHcrmopTHble QopMbl JUNHAOB B KpoBU. CTpoeHHE U MeTaboIM3M
JITTOHII, JITIIIIT, JITTHIT, JITIBII. Knaccudukamnus quciunonpoTenHeMuii mo @peIpuKcony.

2. Xonectepois, OMOJOrHYECKasl poJib, NMUIIEBBIE UCTOYHWKHA. BBIBeneHWe Xonectepoiia U3
OpraHu3Ma, >KeIYHbIE KUCIOThl KaK OCHOBHOH KOHEYHBIM NMpoAykT oOMeHa xoiecteposna. Ilpen-
CTaBJICHUE O JKeITYHOKaMeHHOW Oone3Hu. buocunTtes xonecrepona (TkaHeBas U CyOKJIeTOYHAs JIO-
KaJu3alus, CyoCcTpaThl, 3Tambl, XUMU3M | 3Tamna, perynsanus).

3. MexaHm3MBbl TOAJIEpKaHUs OajlaHca XoJiecTepoiia B KIeTKaxX. TpaHCIOpPT XoJecTeposa
(3X) BO BHEMEeUEHOUYHBIE KIIETKH, poJib anoBioo. Poxs JIIIBIT u JIXAT B pa3rpy3ke KJIETOK OT U3-
ObITKa X0secTtepona. Merabomm3m 2¢upoB xosnectepona, poiib AXAT, xonecteposdcrepasbl.

4. T'unepxosecTeposieMus U ee NpUUMHbL. BUOXUMUS aTepockiiepo3a, THIEepPX0IeCTepOIeMus
Kak (hakTop pucka, apyrue pakTopsl pucka. MexaHns3m aTeporeHHOro JIeHCTBUS aroIUIIONPOTeHHA
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(a). OcHOBBI POPHUIAKTUKY M TUATHOCTUKU TUIIEPXOJIECTEPOIEMHil, aTepockiiepo3a (MHICKC are-
POTEHHOCTH).

5. MoOunu3anus JTUMHA0B U3 KUPoBoH Tkanu (cxema, Ca?" n nAM®-3aBuCHMbIe MEXaHU3-
Mbl aKTMBallMd TOPMOH-YYBCTBUTENBHOM JIMIIa3bl, TOPMOHANIbHAS perynsiuus). Poias nemonuposa-
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. Buonocuueckas xumust / A.Jl. Taranosu4 [u ap.]. Munck : Beim. mk., 2013. C. 186-199, 210-212,
214-217.

3. KoHCreKT TeKIui.

Hononnumenvnan

1. Mapwann, B. [Joc. Knuanaeckas omoxumust / B. k. Mapmami. Mocksa : BUHOM, Cankr-
[lerepOypr : Heckuii J{nanekr, 1999. 368 c.

2. buoxumus qenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Xonectepon — CTPYKTYPHBIM KOMIIOHEHT OMOMeMOpaH BCeX TKaHEW OopraHu3Ma.
Jlig cuHTe3a pa3NuYHBIX OMOJIOTMYECKH aKTUBHBIX BEIECTB B OpPraHU3ME HCIOIb3YeTCs CBOOOI-
HBIW XOJIECTEPOJI, TOT/Ia KaK dTepuHUIIMPOBaHHAS POpMa — pe3epB XOJECTepoIa B KIETKE.

1.1. I3 opranm3Ma YejgoBeKa €XKEIHCBHO BBIBOAUTCS OKOJO 1 T XojecTeposia. YKaKHTe
HauOoJIee 3HAYMMBIC ITYTH BBIJCIICHUS X0JIecTepoa:

A. B cocTaBe XUJIOMUKPOHOB. I'. B Bujie cT€pOUAHBIX TOPMOHOB.

b. B Bujie coiieit KEMUHBIX KUCIIOT. J1. Pacmeruisiercst mo aretui-KoA.

B. Brigenenue ¢ hexanusamu.

1.2. Ha3oBUTE MCTOYHHKY | ITYTH HCIIOH30BAHMS XOJIECTEPOIIa B OPTraHU3ME.

3adanue 2. BplyuuTe mocineoBaTeIbHOCTh PEaKLMd CUHTE3a XoJjecTteposa u3 aunetui-KoA
70 00pa3oBaHUs MEBaJIOHATa, 00paTUTE BHUMaHNE Ha (PEPMEHTHI.

2.1. OTBeThTE HA BOMPOC: MOXKHO JIM CHIDKEHHEM MOTPEOJIeHHs XOJIeCTeposia ¢ MUIIeH 10
100 Mr/ cyT BbI3BaTh CHM)KEHNE KOHIIEHTPALIMHU XOJIECTEPOIIa B KPOBU?

3aoanue 3. BelyunTe CTPOCHHE M POJIb PA3IMYHBIX JMIIONPOTENHOB B TPAHCIIOPTE XOJIECTE-
posia B opranusMme, ydactue JIITHII u JIIIBII B nepenoce xonecteposna U3 KpOBOTOKA B TKAHW U
M30BITKA XOJIECTEPOJIa U3 TKAHEH B NI€UEHb.

3.1. Bribepurte, B Kakoil popMe MUILEBOI XOJIECTEPOII TOCTYAET B KPOBOTOK:

A. JIITHIL B. JIHIOHII.

b. JIIIBII. I'. X110MHUKpPOHOB.

3aoanue 4. 1lpn MHTEHCUBHON (HU3NUECKO paboTe aKTUBHUPYETCS MOOMIIHM3AIMS HEHTpalb-
HBIX )KHPOB U3 JIETIO.

4.1. Kako#t (pepMEHT OCYIECTBIISICT BHYTPUKIIETOUHBIN JTUITOIN3?

A. llencuH.

b. I'opMOH-4yBCTBUTENIbHAS JIMIIA3A.

B. Jlunonporennnunasa.

I'. Ounonentuaasa.

. ®ocdonunasa.

4.2. KakuM ropMOHOM aKTHUBUPYETCS 3TOT (pepMeHT?
A. UnCcynuHOM. B. KanpuutoHnHOM.
b. I'mroxkaronom. I'". OxcutonimHOM.

Hpa@uﬂbHOCl’l’lb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Y GoabHOIO MOCIE Kypca JEUeHHs aTepOCKIIepo3a U CTPOroro CoOMI0IeHUs que-
TOJIOTUYECKUX PEKOMEHJAIMK B IJIa3Me KPOBHU Ja0OPaTOPHO MOATBEP)KICHO MOBBIIICHUE YPOBHS
aHTHATEPOTE€HHBIX JINIIONPOTEHHOB. Kakue MMnonpoTenHs! SBIAIOTCS aHTHATEPOTrCHHBIMU ?

A JIIIOHIL. B JIIIHIL.  B.JHIBIL.  I'. XunoMHUKpOHBI.

3aoanue 2. Y mojel, B palluoHE KOTOPBIX MPeodIagacT pacTUTEIbHAS MUIA U PhIOa, 3HAYH-
TEJIbHO CHWYKEH PHUCK 3a0oisieBaHUs aTepockiiepo3oM. Kakue BeliecTBa, BXOJAUIME B COCTaB ATHX
MIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aeiicteue? Mx posb B 0OMeHe Xosiecteposa?

3adanue 3. [laniueHT, KOTOPOMY C JI€4eOHOM 1EIbI0 Ha3HAYEHO I'0JIJaHUe, B TE€UEHUE ABYX
HeZeNb 3HaYUTeNbHO MoxyzAel. KakuM ropMOHOM peryaupyercsi CKOpOCTh MOOMIM3ALUU KUPOB
MIPY U3MEHEHHUH PEKUMA TUTAHUS?

A. I'mrokaroHom. I'. Kagp1iuTOHUHOM.

b. Oxcuroruuom. . IlapatupuHom.

B. Aapenanunom.

3aoanue 4. llpu oOcienoBaHUM TOAPOCTKA, CTPANAIONIETO KCAHTOMATO30M, BBISBIICHA Ce-
MelHas runepxonecrepoiemusi. KoHlleHTpalus KakuxX JUMOMPOTEUHOB PE3KO MOBHIIIEHA B KPOBU
IIpU JTaHHOW NaTOJIOTUU?

A. Xunomukponos.  b. JIITHIIL. B. JIITOHII. I'. JIIIBII.

3aoanue 5. ]I cutyanuu, Korja MpoOUCXOIUT JSMOHUPOBAHUE JTUTUIOB, XapaKTePHO:
A. IloBbllLIEHHE CEKPELIMN UHCYIUHA.

b. YBenuuenue B KpoBU KOHLIEHTPALIUK CBOOOAHBIX KUPHBIX KHCIIOT.

B. YBenuuenue B kpoBu koHneHtpaunu JIINOHIT n xunomukpoHoB.

I'. IloBbllIEHHAs AaKTUBHOCTh TOPMOH-YYBCTBUTEIILHOM JIMIIA3BI.

/1. IloBbIlIEHHAs! aKTUBHOCTD JIMIIONPOTEUHIIUIIA3HI.

3aoanue 6. CpaBHUTE 0COOEHHOCTH OMOCHHTE3a JIMMUOB (TPUALIMIITIIMLIEPOJIOB) B paziny-
HBIX TKaHAX. 3aloJHUTE TaOIuILy:

®opma TpaHCIOPTA JUIUA0B

TkaHb Hcxoanbie cyocTpaThl CHHTE3A
U3 OpraHa

Crnusucras 000104Ka
TOHKOW KHUIIIKHU
Ileuens

Kuposast TKaHb

3aoanue 7. Kakue MoJIoKE€HUS NMPABUIBHBI ISl CUTYAIMH, KOTAAa MPOUCXOIUT MOOMIN3AIUS
JIMTTAIOB?

A. KoHIleHTpa1us >KUPHBIX KUCIOT B KPOBHU BBIIIE HOPMBI.

b. Konuentpauwus JIITIOHII Beire HOpMBI.

B. 'opMOH-4yBCTBHUTEIbHAS JIMIIAa3a HAXOIUTCS B (hochopumupoBaHHoil popme.

I'. JIumonpoTenHnnnasa HaxoauTcs B pochopuInpoBaHHON popMme.

J1. AKTUBHOCTb JIMIIONIPOTENHIINIIA3H] CHUKEHA.

3aoanue 8. CpaBHuTE OMOCHHTE3 TPUALMIITIIUIIEPOJIOB B IEYEHH U KUPOBOM TKaHU:

1. bBuocunTes xKupoB A. CBOOOHBII TIIUIIEPOI UCTIONB3YETCs AJIsI CHHTE3a )KUPOB.
B [ICUCHU. b. B nporecce 6uocunTtesa obpasyercs pocharuanas KUCiaoTa.
2. buocunTes KUpoB B. Ctumynupyercst npu HU3KON KOHLEHTPALMH TJIFOKO3bI B KPOBH.
B JKUPOBOW TKaHH. I'. CunTesnpyemslii )kup o0pa3yeT BaKyOJIH, 3alOJTHSIOIINE IUTO-
3. O6a mporecca. II1a3My.
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 HHU3KON TJIOTHOCTH)
B IJIa3Me KPOBH.

BoJIbIIMHCTBO IMITUI0B HAXOAATCS B KPOBU HE B CBOOOJHOM COCTOSIHHHM, & B COCTaBe OEIIKO-
BO-JIUMTUHBIX KOMILJIEKCOB (JIUIONPOTEUHOB). DpaKkIuul JIUMONPOTEUHOB OTINYAIOTCS [0 OTHOCHU-
TENBHOM MOJIEKYJSIPHOM Macce, KOJIMYecTBY Oelka, MPOILEHTHOMY COACPKaHUIO OTAEIbHBIX
JUIHUJAHBIX KOMIIOHEHTOB. JIMMOMPOTEeHHBI MOKHO Pa3fesiuTh Pa3IndHbIMU METOJAMU: 3JIEKTPodo-
pe3a, TOHKOCIOHHON XpoMaTorpaduu, yabTpaleHTPU(PYrHPOBaHUS B COJEBBIX PaCTBOpAX pas3iind-
HOM TuioTHOCTH. [Ipu snexkTpodopeTnyeckom pa3aeneHUH JUIOMPOTENHOB MJIa3Mbl KPOBH (Ha Xpo-
MaTtorpapuueckoil Oymare, ameraTIe/UIIONo3e, arape, B TOJMAKPWIAMUAHOM Telie) IOJIyYaroT
bpakuuu XUIOMHUKPOHOB M JIMIONPOTENHOB Pa3IMYHON IMIOTHOCTH: o-iunonpotennst (JIIIBIT)
UMEIOT TIOJBIKHOCTD O-TI00YymMHOB, [-nunonporenns! (JITTHIT) o6magaror moaBmKkHOCTBIO B-TI10-
oymunoB. [Ipe-B-nunonporeunsr (JIIIOHII) na snextpodoperpamMmMe pacmonararorcs OT JTUHUU
cTapTa nepej B-JIunonpoTeMHaMu, O3TOMY y HUX TaKO€ Ha3BaHUE.

Omnpenenenue cofep aHus -IUMONPOTEHHOB B MJa3Me KPOBU MMEET 3HAUCHUE JJISl TUArHoO-
CTHKU aTepOCKJIEpO3a, OCTPHIX M XPOHMYECKUX 3a00JIeBaHUM MEUEHU, KCAHTOMAaTo3a U JAPYTUX
MaTOJIOTUH.

Ilpunyun memooda. ®oromerpuyeckuii MeToJ. B OCHOBY MeTola Moso)KeHa CrocOOHOCTh
B-munonporennos (JIITHIT) ocaxknaThcst B MpUCYTCTBUH XJIOpHIA KadbIUs U TEeNapuHa; MPH 3TOM
M3MEHSETCS MYTHOCTh pacTBopa. I[lo cTermeHn MOMYTHEHHS pacTBOpa M CyIAT O KOHIEHTpAIUU
[-MUIIONPOTEMHOB B CHIBOPOTKE KPOBH.

Xo00 pabomst. B npobupky BHOcsaT 2 mut 0,025 M pactBopa CaClz u 0,2 Mt cbIBOpOTKH KpO-
BHU, nepeMeninBaoT. OnpenensioT onTHYECKy o MmI0THOCTh pacTBopa (E1) nmpotus pactBopa CaClz
Ha KOJIODUMETPE B KIOBETax 5 MM MpH KkpacHoM cBeTtoduibTpe (630 HM). B kioBeTy mo0aBisitoT
0,1 M pacTBOpa remnapuHa, HepeMeIuBaoT U TOYHO Yepe3 4 MUH CHOBA OINPEJEIIAIOT ONTUYECKYIO
mI0THOCTH pacTBopa (E2) B Tex ke ycnoBusix.

Pacuem. BeraucistoT pa3HOCTh ONTHYECKUX IUIOTHOCTEN U YMHOXaOT ee Ha 10 — sMmupu-
YecKuil KO3(QPUIUEHT, NpeaaoKeHHbIH JIeABUHOM, T. K. TOCTpOEeHUE KaauOpOBOYHON KpUBOM CO-
IPSDKEHO C PSAAOM TPYIHOCTEH:

X (r/m) = (E2— E1)-10.

B HopMme conepxanHue B-nmunonporeMHoB coctaBiser 3—4,5 r/n. Conepxanue B-mumnomnpo-
TEHUHOB KOJIEOJIETCS B 3aBUCUMOCTH OT BO3pacTa M IoJia.

Pesyabrarer: E1= E> =
Pacuer:

BriBoxa:

IHoanuce npenojgaBares:
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3AHATHE 15
BHYTPUKJIETOYHBIA OBMEH KUPHBIX KHCJIOT. KETOHOBBIE TEJIA.
KOJINMYECTBEHHOE OIIPEJAEJIEHUE XOJIECTEPOJIA B CBIBOPOTKE KPOBU

AKTYaJIbHOCTH TeMbl. JKupHbIe KHUCIOTHI — HEOTHEMJIEMbI COCTABHON KOMIIOHEHT OO0JIb-
IIMHCTBA JUNUA0B. [IoHNMMaHue MEXaHW3MOB CHHTE3a M PacHaja >KUPHBIX KUCIOT UMeeT OOJIbILIoe
MPaKTHYECKOE 3HAUEHHE B JACATEILHOCTU Bpada. MHorue 00e3HH, BPOXKICHHbIE U TIPHOOPETEHHBIE,
OIIPEAEISIIOTCA HapyIIEHUSIMH B COOTHOLIEHMH IIPOLIECCOB aHaboiM3Ma M KaTaboiu3Ma >KUPHBIX
KHUCIO0T. HapylieHne coOOTHOIIEHNSI HE3aMEHUMBIX JKUPHBIX KUCIOT B IMTAaHUM MOKET NPUBOIUTDH K
CYLIECTBEHHBIM U3MEHEHUSM B COCTABE DUKO3aHOMIOB U, KaK CJIEACTBUE, K Pa3IMYHON MATOJIOTHH.

OpauH U3 BaXKHBIX [TOKa3aTelel JUIUIHOIO 0OMEHa — coJep)KaHue KETOHOBbIX Tell. KeToHo-
BbIE TeJla COJIepKaTcsa B KPOBU 310pPOBOI0 YeIOBEKa B HEOONIbIIMX KoiauuecTBax. OpHaKo, mpu ca-
XapHOM Jra0eTe, TOJI0AaHNU KOHIIEHTPAIUS KETOHOBBIX TEJ MOXKET MOBBIIIATHCS B HECKOJIBKO pas,
pa3BUBACTCA KETOHEMHUS.

Henp 3aHATHA. U3YYUTh IPOLECCHl OKUCIEHUS U CUHTE3a KUPHBIX KUCIIOT; MO3HAKOMUTHCS
C MeTabOJIM3MOM KETOHOBBIX TeJ; c(hOPMHUPOBATh MpeACTaBIeHUE 00 SMKO3aHOUAAX U UX (YHKLHU-
SX; IPUOOPECTH HABBIKU ONPE/IEIICHUS X0JIECTEPOIIa U KETOHOBBIX TEJl.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMii. /[J11 NOJHOrO yCBOEHUS T€Mbl HEOOXOIUMO
MIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

— peaKIHH aibIOJIFHOW KOHAEHCAWH, (OPMHUPOBAHUE M XAPAKTEPHCTUKA CIIOKHOI(DUPHOM
CBSI3U, BBICILINE KUPHBIE KUCIOTHI (CTpOeHHEe, HOMEHKIIaTypa, cBoiicTBa); [10JI, npoaykts I10J];

— KETOHOBBIE T€Ja U UX CBOMCTBA,

" OUONOCUYECKOU XUMUU.

— LEHTpaJbHbIE IyTH MeTaboiau3Ma (OKHCINTEIbHOE JeKapOOKCUIMPOBAHUE IUPOBUHO-
rpanHoi kuciotsl, [{TK);

— 1neHTo30(h0oc(aTHbIN MyTh;

— JIUXOTOMHMYECKHMH pacraj II0KO3bI;

— OKHCIUTENbHOE GochopunupoBaHue.

3AJJAHUSA JJI51 CAMOITPOBEPKH UCXOJHOI'O YPOBHSI 3HAHUI

3aoanue 1. Onpenenute Koan4decTBO Moiib AT®, cuHTE3UpyeMoe 3a CUET MOJTHOTO OKHCIIE-
HUS OJHOTO MOJISL:

1. I'nroko3sI. A. 17.
2. Auetni-KoA. b. 18.
3. Cyknunun-KoA. B. 10.
4. ®ocdoanokcuaeToHa. I'. 25.
. 32(30).

3aoanue 2. B uccienyeMoil Moue ONpeAETHSIM BBIPAKEHHYIO KHCIYIO PEaKLHI0 3a CyeT
BEIIIECTBA, 00JIaIal0IEero CBOMCTBAaMU KETOHOB. Kakoe W3 mepeyncieHHBIX BEIIeCTB MOXET 00yc-
JIOBUTH 3TO n3MeHeHne pH moun?

A. ALIeTOH. I'. AueroykcycHast KHCIIOTA.

b. SInTapnas kucnora. . YkcycHas kuciora.

B. Yronenas xucnora.

3aoanue 3. B Moue GOJIBHOTO C BBIPAKEHHOM KHCIIOW peakIyei ONpeaesnin CojepKaHue
B-runpoxcudyrupata. M3 kakoro npeaiecTBeHHUKa OH MOXET 00pa3oBaThes?

A. Aueron. I'. SInTapnas xkucnora.

b. AueroykcycHast KHUCIIOTA. M. y-OxcumacnsHas KUCIoTa.

B. MacnsiHas kucnora.

Hpa6uﬂbHOCMb pemenuﬁ 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, ydacTHe BUTaMHUHOB. CompspKeHHE C IPOLECCOM OKHUCIUTENbHOro (ochopuarpoBaHus
Y DHEPreTHYEeCKUil BbIXOH. B-OKuciieHne KUPHBIX KUCIOT C HEYETHBIM KOJMYECTBOM YTJIEPOIHBIX
aTOMOB, HEHACBILIEHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH [B-OKUCIIEHUS B IEPOKCUCOMAX.

2. a-OkuciIeHne U M-OKUCIECHHE KaK BTOPUYHBIC ITyTH 0OMEeHa )XUPHBIX KKCIoT. CyOKIeTou-
Has JIOKaJIu3alus, IPOAYKThl, OMOJIOTHYECcKas POJib.

3. buocunTe3 xUpHBIX KUCHOT. CyOKiIeTouHas JOKaIU3alus, CyOCTpaThl, XUMH3M, PErylisi-
1. OcoOOEHHOCTH CTPOEHHUS allMIICUHTa3bl. Poiib Manuk-pepMeHTa.

4. CuHTe3 HEeHACHIICHHBIX KHUPHBIX KUCcI0T. CyOcTpaThl, (hepMeHTHBIE cucTeMbl. [lonnHeHa-
CBIIIEHHbBIE) )KUPHBIE KUCIOTHI KaK He3aMeHUMble GakTopbl nuTanus. [IpencraBurenu, 6uonornye-
CKasl poJib.

5. Merabonu3m apaxuJOHOBOM KHCIOTHL. bruocuHTe3 31K03aHOUI0B (IIPOCTArIaHANHbI, IPO-
CTALIMKJIMHBI, JIEHKOTPUEHBI, TPOMOOKCAHbI) U UX OMOJOTHYECKasl pOJib.

6. Kerorenes: TkaneBas U CyOKJIETOUHAs JOKAIU3ALMsL, CyOCTpaThl, XUMU3M. OKCUMETHIITITY-
TapWIOBBIM IyTh 00pa30BaHUs KETOHOBBIX Tell. MoJsieKyssipHbIE MEXaHU3Mbl KETOHEMUH IIpU ca-
XapHOM Jmabere, HeJOCTaTOYHOM YIJIEBOAHOM NMUTAHUU, FOJOAAHUU. Y TUIU3AIMsI KETOHOBBIX Tel
(B3amMONpEBpaICHHS, aKTUBAIHS, BKIIOYCHNE B METAa0O0JIN3M, SJHEPTEeTHKA OKUCIICHU).

7. Anernn-KoA kak nentpanbHblii MeTaOonut. ITyTu ero morpebienus B kieTkax. Bzaumo-
CBSI3b JIMIIUJHOTO U YIJIeBOAHOro oomeHa. [lytu npeBpaiiieHus mimieposa B KJIeTKax. JHepreTuie-
CKuil 0anaHC OKUCIIEHUS TIIMLEPOIa.

JIMTEPATYPA JUISAA ITIOATOTOBKHU

Ocnosnas

1. Buonoeuyeckasn xumusi / B. K. Kyxrta [u np.]. Mocksa : buroM, Munck : Acap, 2008. C. 234-249,
258-260.

2. Buonocuueckas xumus / A. 1. Taranosuu [u xp.]. Musck : Boim. mik., 2013. C. 200-210, 212-214.

3. KoHcnexT Jekuuii.

Jlononnumensvnan

1. buoxumus yenosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.

2. Buoxumus. Kpatkuii kypc ¢ ynpaxxneHusmu u 3anadamu / mon pen. E. C. CeBepuna, A. 5. Huxo-
nmaeBa. Mocksa : ID0TAP-ME]], 2001. C. 186-189, 193-198, 205-210.

3ATAHUS TJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. PaccunTtaiite SHEPTreTHUECKU BBIXOJ [3-OKUCIEHUS KUPHBIX KUCIOT. [y 3TOTO0
HY>XHO TIOMHUTb, YTO:

A. YHucno monelt anetun-KoA, oOpasyromuxcst B pe3ynbTare OKHCICHHUS XUPHBIX KHUCIOT
C YETHBIM YKCJIOM aTOMOB yriieposia (N), MOXKHO paccuuTaTh 1mo Ghopmyie: n/2.

b. Kaxnasrit monb anietnn-KoA nanee oxucnsiercs B LITK ¢ o6pazoBanuem 10 mons ATO.

B. B kaxxaoM BHUTKE [3-OKHCIIEHUS IMPOUCXOAST JBE PEAKIMH JIETHAPUPOBAHUS, B KOTOPBIX
BoccTaHaBuBaTes onna monekyna HATT (HAJJHHY) u onaa monexyna ®AJL (PAIH2), mosro-
My Kax/blii BUTOK JaeT dyeTbipe AT® npu conpspkeHHH ¢ MPOLECCOM OKUCIUTENBHOTO (hochopu-
JTUPOBAHUS.

I'. Unciio BUTKOB MOXKHO PaccuuTaTh 1o Gpopmyne: N/2 — 1, T. K. B MOCIeTHHI BUTOK [3-OKHUC-
JeHUs Bceraa BcrymaeT OyTtupmia-KoA u mpu ero paciieruieHuu oOpasyercst nBa anetuia-KoA,
a HE OJIMH, KaK BO BCEX MPEIbIIYIINX BUTKaX.

. Cymmapusiit Beixoq AT® g B-oKuCIEHHS )KUPHBIX KHCIOT C YETHBIM YHCIOM aTOMOB
yriiepojia MOKHO pacCUMTaTh 1o GopmyIie:

[(n/2) 10 + (n/2-1) - 4] - 2*
* JIse AT® pacxonyercst 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) Hanmmwmre peakimu karabonusma mimiepoda (rmuepoil — (hochormmuepons — JHOKCH-
anetordocdar — riunepanpaeruadocdar) go CO2 u H20.

4) Paccuutaiite konmuuectBo AT®, oOpasyroiieecs: Ipyu OKUCICHUU OJHOM MOJICKYIIbI TIIHIIC-
pona g0 CO2 u H20.

5) PaccuunTaiite cymmapHblii Bixo AT® rpu MosTHOM OKHUCIICHUH TPUIATEMHATOWITIIHLIEPOIIA.

1.2. ITpu KakOM yCJIOBHHM aKTUBHPYETCS [3-OKHUCICHUE JKHPHBIX KUCIOT?
A. Ilpu ymeHblIeHUH cuHTE3a MajloHuI-KoA B uro3oie.

b. IIpu yBenuyeHun KOHUEHTPALUU HAJITHH' B MHUTOXOHJPUSAX.

B. IIpu runokcun.

I'. I[Ipn Hanmu4uu GOJBIIOrO KOJIMYECTBA TITFOKO3HI.

3aoanue 2.
2.1. HanumuTe peakiyy IepBOro BUTKA CHHTE3a NAIbMUTHHOBOM KHCIIOTHI:

2.2. Haniummre CYMMApHO€ YpPaBHCHUC CHUHTC3a MaJIbMUTHHOBOM KHCJIOTHI M MHOCUHUTAUTE
KOJIMYECTBO TUKIJIOB, HGO6XOHI/IMI>IX JJIs1 €€ CHHTE3a.

2.3. CKOJBKO MOJIEKYN TIIOKO3bI HYXXHO 3aTpaTHTh, YTOOBI CHHTE3UPOBATH | MOJEKYIy
TpunansMuTonnriuiepona? Kakue nmyrn Merabonm3ma TIIOKO3bl TOCTABISIOT CyOCTpaThl AJs JIH-
rnorenesa?

2.4, YKaxche, KaKuC U3 MPUBCACHHBIX HUKC ) KUPHBIX KHUCJIOT

1) CuHTE3upyIOTCS B OpraHUu3Me. A.18:2 (9, 12).
2) He cunTe3upyroTcs B opranuzMe b. 18:1 (9).
Y JIOJKHBI MOCTYTATh C MHUIIICH. B. 18:3 (9, 12, 15).
I'. 18:0.
. 16:0.

2.5. Ilpu Kakux yCJIOBHsIX Oy/ET YBEIUIHBATHCS CUHTE3 )KHPHBIX KUCIOT?
A. Ilpy noBBIIEHNH KOHLIEHTPALMHU TJIFOKO3bI B KPOBH I1OCIIE €IbI.

b. [Ipu cHMXeHNN CeKpelnn NHCYJIMHA.

B. IIpu yBenuueHun cEKpelMy IIII0OKaroHa.

I'. IIpu nedochopunuponanuu anerui-KoA-kapookcunasbl.

J1. ITpy n30BITOYHOM MOCTYIICHUH KUPOB C THILEH.
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3aoanue 3.
3.1. Vxaxwure, kakue QyHKIUHA PETYITUPYIOT MEPEUNCICHHBIC HUKE DITKO3aHOU/TBI:

1. JIe#KOTpHUEHBI. A. CokpainieHue TJIaJIKMX MBI, JHUIOJU3, CEKpEIus, MpPOHHIlae-
2. IlpocrarnaHiuHblI. MOCTb, 3JIE€KTPOJIUTHBIN OallaHC, CBEPThIBAHNE KPOBU.
3. TpomOOKcaHBI. b. Xemorakcuc, BocnajeHue, auIeprui4eCKUue Peakluy, COKpaIleHue

rIIaIkoi MyckynaTypsl OporxoB u JKKT.
B. Arperamusi TpoMOOIIUTOB, CY’)KCHHE COCYJIOB U OpPOHXOB, PErylisi-
1us ypoBHs TAM® B TpoMOoOIIUTAX.

3.2. I3BeCTHO, 4TO acCIUPUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. OObscHUTE, TOYEMY aCIUPHUH B MAJIBIX J103aX MOKET MPUMEHSITHCS ISl IPEIOTBPALIICHUS
o0pa3oBaHUs TPOMOOB.

b. YV HekoTopbIx nonel (C reHEeTHYeCKON MpeapaciioioKeHHOCThIO) MPUHSTHE acIUpHUHA
MOJKET BBI3BaTh MPUCTYI OPOHXHAIBHOM aCTMbl — TaK Ha3bIBa€MYI0 aCIUPUHOBYIO acTMy. [lomo-
T'YT JIU JAHHOMY OOJIbHOMY CTEPOUIHbIE MpenapaThbl?

3aoanue 4. VI3yunte nytu o0pa3oBaHUs KETOHOBBIX TeJl B MEYEHU U ux MeTabonusm. O6pa-
TUTE BHUMAaHUE Ha TO, 4YTO alleToaneraT u B-ruApoKcUOyTHpaT 00pa3yroTcsi B HOpME B HEOOIbIINX
KOJIMYECTBAX, a alleTOH — JIMIIb IPU 3HAYUTEIbHOM HAKOIUIEHUU KETOHOBBIX Teld (TOoJIoAaHue, ca-
XapHBIN quabeT).

4.1. Kakue opranbl B HOpME UCIOJIB3YIOT alleTOAIeTaT B KAYECTBE UCTOUYHUKA YHEPTUU?

A. Ileuens. b. Cepaue. B. Moar. I'. CkenetHas Mmyckynarypa.

4.2. Ouennre suepreruyeckuii 3Qdext (B Mmoisix AT®D) okucienus 1 Monb aneroanerara 0
CO2u H20. Pacyer 3anummure:

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, COnocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHA TEMBI)

3aoanue 1. 1.1. OnuH UK B-OKUCIEHUS BKJIIOYAET YEThIPE MOCIENOBATENIbHbIE PEaKLUU.
Br16epute npaBuiIbHYIO 11OCIIE0BATEABHOCTD:

A. Oxucnenue, aeruaparanus, OKUCIEHUE, PACIIEIUICHUE.

b. BoccranoBnenue, NeruApupoBaHUe, BOCCTAHOBICHHUE, PACILECIIIICHHE.

B. [lerunpupoBanue, ruipatanus, AeTUIPUPOBAHNE, PACIICIUICHHE.

I'. 'mppupoBanue, aeruaparanus, THIPUPOBAHKUE, PACLICTUICHHE.

J1. Boccranosiienue, rufiparanys, IeruApUpOBaHUE, PaCIIEIIIICHUE.

1.2. 3BecTHO HacleACTBEHHOE 3a00JIeBaHME, ITPH KOTOPOM B CKEJICTHBIX MBIIIIAX CHUKEHA
KOHIIEHTpaIlMsl KapHUTUHA B pe3ynbrare nedekra pepMeHTOB, y4acTBYIOMIUX B ero cuHTesze. OT-
BEThTE Ha BOIPOCHI:

A. Kak ckaxercss Ha CIIOCOOHOCTH BBIMONHSTH JJIUTEIbHYIO pa0OTy CHIKEHUE KOHIIEHTpa-
U1 KapHUTUHA?

b. [Ton MUKPOCKOIIOM B KJIETKaX TaKUX MBIIII] BUIHBI BaKyolu kupa. OObSICHUTE UX MPOUC-
XO0KJIEHHE.

3aoanue 2. 2.1. OxapakTepu3yiuTe BUIbI OKHCIEHUS )KUPHBIX KUCIIOT:

Bua oxkuciaenus Jlokaau3anus Buabl oknciisieMbIX JKUPHBIX KHCJIOT
o-Oxuciienne

o-Okucienue

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 KCTOHOBLIX TCJI B KPOBHU. HpI/I

KAaKUX COCTOSIHUSIX OpraHu3Ma HaOJIt01aeTCsl 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 NepeBapuBaHUS )KUPOB.

OTBeThI K pelieHnI0 3aJaHN I

Jlna camonpoeepku ucxo0Ho2o ypoeHs 3HAHUIL.
11-1;2-B;3-T;4-A).2—TI.3—Bb.

Jlna camocmoamenvhoul padomet:

1.1—336,5. 1.2 — A. 2.3 — 34 MONEKYJIbI TJIFOKO3BI.
24.1-b, T, 1;2—-A,B;25—A,T.
31.1-B;2-A;3-B.41—B,I;4.2—20 ATD.

JIABOPATOPHASI PABOTA (60 MuHyT)

Padora 1. OnpenesneHue KOHIEHTPALMH XO0J1ECTEPOJIa B CHIBOPOTKe KPOBH (epMeHTAa-

TUBHBIM METOA0M.

Ilpunyun memooa. OnpenencHue XoJecTeposia Mocie ero (pepMEeHTaTHBHOIO THAPOIU3A
u okucieHus. VHAUKATOpOM SBiIsSIETCS XUHOHHMMHUH, OOpa3yeMblil M3 MEepeKHUCH BOJOpOAa

U 4-aMMHO(EHa30Ha B MPUCYTCTBUU (eHOJIA U IEPOKCUAA3HI.

Xonectepoit + xKupHasi KUCIO0Ta

Xonecmeponacmepasa
Ddup xonectepona + 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-
MOPIHMOHAJIbHA KOHIEHTPALIUU XO0JIECTepoIa U u3MepseTcst HOTOMETPUIECKH.

XonecTepos OnpeesitoT B CHIBOPOTKE KPOBH.

81




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 peaknnOHHYIO cMech 5 MuH ipu 37 °C wnmn 10 MUH TIpr KOMHATHOHN TemIie-
patype

[Io okoHYaHMM WHKYOAllMU U3MEPSIOT ONTHYECKYIO IUIOTHOCTH OINBITHOW M CTaHIApTHOMN
npo6 Ha Kosopumerpe (AnuHa BodHBI 540 HM — 3€JIeHblil CBETOQWIBTP) B KIOBETaX 5 MM MPOTUB
koHTpoJisa. KonTposabHast mpoda conepxur 2,0 M pabodero pactBopa ¢hepMeHTOB. 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. Ilpyn HapylieHUH JUNUAHOTO OOMEHA XOJIECTEPOI
MO>KET HaKaIlJIMBaThCsl B KPOBU. Veenuuenue ypoBHs X0JecTepoia B IUla3Me KPOBU (THIIepX0JiecTe-
pornemusi) HaOJII01aeTCs MPU aTepPOCKIIepO3e, caxapHOM AraldeTe, MeXaHHUECKO Kentyxe, Heppu-
Te, He(po3e (0COOCHHO TP JHMMOUIHBIX Hedposax), THIOTHpPeo3e. [lonudicenue XoiecTepoia
B KpOBHU (THIOXOJECTEpOSIeMus) HAOMIOJaeTCsl IPU aHEMHUSIX, TOJI0JaHUH, TYOepKyne3e, TUIIePTH-
peo3e, pakoBOM KaxeKCHUH, ITAPEHXMMATO3HOM JKENTyXe, MOPAKEHUHU LIEHTPAJIbHOM HEPBHOW CUCTE-
MBI, JTUXOPAJOYHBIX COCTOSIHUSX, IPU BBEJICHUU UHCYIINHA.

Pesyabrar: Eom. = Ect. =

Pacuer:

BriBOa:

Pabora 2. KauecTBeHHbIE peaKIMU HA alleTOH M alleTOYKCYCHYIO KHCJIOTY

2.1. IlIpoba Jlecansa na ayemon. AUETOH B ILEIOYHOM cpesie JaeT ¢ HUTPOIIPYCCUIOM HaTpus
OpaH)XeBO-KpacHoe okpaimuBaHue. [locie moaKucieHus JeasHOl YKCyCHON KHUCIOTOM oOpasyeTcs
COEJMHEHUE BUILHEBOT'O IIBETA.

Xo00 padomut. B npodupky BHocaAT | karuto mouw, 1 karumo 10 % pactBopa NaOH u 1 xarutro
CBEXKEIPUTOTOBJICHHOTO HUTponpyccuaa HaTpus. [losBisercss opaHKeBO-KpacHOE OKpalllMBaHUE.
J106aBistOT 3 Kariu JIeAsTHOW YKCYCHOM KUCIIOTBI, OSBIISETCS] BUIIIHEBO-KPACHOE OKpAllliBaHUE.

Pesyabrar:

2.2. Peakuusn I'epxapoma na auemoykcycHyio KUucjiomy.

X00 padomwr. K 5 xannasM Mouu MpUOABISIOT MO KarsiM 5 % pacTBOp XJIOPHOTO JKeje3a;
IIpH 3TOM BBINaaaeT ocamok ¢gocdaror B popme FEPO4. Ilpu Hanmuuu aneToykCyCHOW KHCITOTHI
JanbHelIee MpudaBIeHUE XJIOPHOTO XKelle3a MPHUBOIUT K TOSBICHUIO BUIIHEBO-KPACHOTO OKpa-
muBaHus. [Ipu cTOsITHUM OKpacka OJieTHEeeT BCIIEICTBUE CAMOIPOU3BOJIBHOTO JEKApOOKCHIMPOBa-
HUS alleTOYKCYCHOM KUCIOTHI.

Knunuxo-ouaznocmuueckoe 3nauenue. ' imepkeToHEMUsT M KETOHYPHS HAOIIOMAIOTCS MPU
caxapHom ouabeme, 20100aHUU, 2UNEPRPOOYKYUU COPMOHOE-AHMALOHUCNOE UHCYIUHA.

Pe3yabrar:

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, HEOMBUISIEMBIM M OMBbLIsiE-
MpIM JunuaaM? CTpykTypa, (HU3UKO-XUMHUYECKHE CBOMCTBA M (DYHKIMH MPHUPOJHBIX BOCKOB,
alWJITIIMLIEPOJIOB, TIULIEepo- U cUHroHOCHONUINAOB, TIMKOIUIUIOB, CYIbQOIUNUIOB. YMelTe
nucaTh XUMHUYECKHe (HOpMyIbl almiIriInueposioB, GpochaTuaHoR KUCIOTH, (OochaTHINIMHO3UTA,
nu3onenuTuHa, GocharnaumdTaHonamMuaa, dochatuauicepuna, GhochaTUINIXOINHA, TATBMUTH-
HOBOW, CTEapUHOBOM, OJICMHOBOW, JIMHOJICBOW, JIMHOJECHOBOW W apaxUAOHOBOWM KHCJIOT, OJIOK-
CXEMBI CTPOCHHS IIepaMKIa, 11epedpo3u10B 1 ranrano3uaoB (GMy), churromuenmna.

2. Dtanbl NepeBapuBaHus JUIHIOB B JKEITYyJA0YHO-KUIIEYHOM Tpakrte. [IpeacraBurenu mep-
BUYHBIX, KOHBIOTHPOBAHHBIX U BTOPUYHBIX JKEIUHBIX KUCIOT. MecTo UX 00pa3oBaHus, poiib B Iie-
pEeBapUBaHUH JIMMUI0B. OMYJIBTUPYIONIMNE CBOWCTBA JKETYHBIX KHCIOT B MPOCBETE KHUIICYHUKA.
Posnp Taypuna u raunuHa. [leyeHOUHO-KUILIEUHAs PELUPKYIIALNSA )KETUYHBIX KUCIIOT.

3. YMeliTe mucath peakuu [B-OKUCICHHS KUPHBIX KHCIOT C YETHBIM M HEYETHBIM YHCIIOM
YIJIEPOJAHBIX aTOMOB, IOJACYMTHIBATH SHEPreTHMUECKUM BBIXOJ IOJHOTO OKHUCJIECHUS OTHAEIbHBIX
KUPHBIX KUCJIOT M allMITINIEeposioB. Kakue KupHbIe KUCIOTHI MTOABEPTAIOTCS B-OKUCIICHHIO B Tie-
pokcucomax? Orinnune B-oKUCIEHUS B MUTOXOHPUSAX U TIEPOKCUCOMAX.

4. B KaKko 4acTu KIETKH OCYIIECTBISECTCS O-THIPOKCHINPOBAHHHUE U B-OKHCICHNUE KUPHBIX
KHUCIO0T? MeTrabonuyeckue MocaeICTBUS HapyLIeHUs] CHHTe3a peLenTopa Juist puTaHaTTuapoKCcHIa-
3b1, HAPYIIEHUs B OpraHu3Me npu 6one3nu Pedzyma.

5. PerynsaTopHast B3aMMOCBSI3b [3-OKUCIIEHHS KUPHBIX KUCIIOT B KJIETKax M a3pOOHOr0 OKHUC-
JICHHS TIIFOKO3bI. DTaIbl MPEBPAIICHUS YTIIEBOIOB B IETIOHUPYEMBbIE JUITHBI (CXeMa).

6. depMeHTHBIE CUCTEMBbI, OTBETCTBEHHBIC 32 00pAa30BaHNE HEHACHIILEHHBIX KUPHBIX KHCIOT
B KJIeTKe. HeHachImeHHbIe )KUPHBIE KUCIIOTHI, OTHOCSIIIUECS K TPYIIIE He3aMEHIUMBIX (DaKTOPOB IH-
TaHus. Cxema CUHTEe3a apaxuI0HOBOM KUCIIOTHI M IMYTH €€ NCIOIb30BAHHUS.

7. Bupasl 51K03aHOMIOB, 3aKOHOMEPHOCTU UX JEHCTBUA, PYHKIIMU B OopraHu3zMe. MexaHusm
JeWCTBUS MPOTUBOBOCHAIUTENBHBIX JICKAPCTBEHHBIX MPENapaToB HECTEPOUIHOMN PUPOIBL.

8. YcnoBus, mpu KOTOPHIX aKTHBHPYETCS OMOCHHTE3 KHPHBIX KUCIOT B KJIeTKax. BHyTpH-
KJIETOYHAs JIOKAJIU3AIHsl 3TOro Mpoliecca M MPOUCXOXKACHUE UCXOIHBIX cyOcTpaToB. Peakiuu cuH-
Te3a KUPHBIX KUCIOT. YMETh PaCCUUTHIBATH 3aTPATy MOJIEKYJI TIFOKO3BI HAa CHHTE3 MOJIEKYIHI 3a-
JAHHOTO TPHUALMIITIIUIEPOJIA.

9. Cxemsl myteit oopaszosanust HAJI®OH-H' i keToanmipeyKTa3Hoi 1 eHOMJIPENYKTa3HON
peakiuii GMOCHHTEe3a )KUPHBIX KUCIIOT B FeNaToUUTaX U aJUMOILUTaX.

10. Cxkonbko AT® HYXHO 3aTpaTWTh Ha CHHTE3 JKUPHBIX KHUCIOT (KHUCIOTHI IO BalleMmy
YCMOTPEHHMIO), 4TOOBI 00ECTIEYNTh UM 00pa30BaHKE OJJHON MOJIEKYJIbI [UIIOKOLepaMuaa’?

11. Cxema ¢epMeHTOB TKaHEBOIro JbIXxaHus. KoMIUIeKChl JbpIXaTeNbHOM 1enu. YKa3aTh Ha
CXEME y4YacTKU ¢ SHeprueu, gocrarouHoit i oopasosanuss ATD. Ha ocHoBaHUUM Kakoro usmepsie-
MOTO TIOKa3aTesisi MOKHO OIPENIENIUTh KOJIWYECTBO DHEPTUH, BBIICISIEMOW B pEaKIMU MepeHoca
aneKTpoHOB? Perynsanus apixarenpHol nenu, posib AJID, ATD.

12. Cxema (pepMeHTOB TKaHeBOTO jbixanus 1t HAJT -3aBucumbix u ®AJI-3aBUCHMBIX CYO-
CTpaToB. YMEHTe BKJIIOYaTh CyOCTpaThl P-OKHUCIEHUS KHUPHBIX KHUCHIOT ([B-ruapokcuaimi-KoA,
ain-KoA) B apIxarenbHyro Lenb. 3HaiiTe, yeMy paBeH KoapduumeHt pochopunuposanus (P/O)
IUTSL KXKI0TO M3 ATHX cyOcTpaTroB. 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 GochopminpoBanue (onpeeneHue, 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 00J1aath pazolmutens? [Ipumeps! pazobmuTeneil. 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 BOCCTAHOBJICHHOM) OyJyT HAXOJAUTHCS MEPEHOCYUKHU JIEKTPOHOB MpHU OJ0Ka/e IeMHu:
a) IPOU3BOHBIMU 0apOUTYPOBON KUCIIOTHI; ) MaJOHOBOW KHCJIOTOM;, B) IIMAHUIAMHU, YTapHBIM ra-
30M; I') pPOTEHOHOM; J1) aHTUMHUIIUHOM A?

15. Peaknuu oOpazoBaHus P-TUAPOKCH-B-MeTHiriyTapui-KoA M MeBaJOHOBOH KHCIIOTHI
[1yTn ucnosib30BaHus 3TUX coeaquHEHNN B KieTke. Perymsanus aktuBHocty ' MI'-KOA penykrassl.

16. Cunre3 xoisecTepona B KiIeTkax (cxema). Perymnsius 3Toro mpoiecca, HampaBlIeHHas HA
3alUTY KJIETKH OT Meperpy3ku xonecrepoioM. CocTaBisione MexaHu3Ma noiepxanus 6ananca
XoJiecTeposia B KJIeTKax, poib ano Ai, ano D, ano B-100, JIXAT, ki1eTo4HBIX pelienTopoB, OCTaT-
KOB xuiioMukpoHos, JITIIIIT u JITIBII.

17. ®akTopsl, CIOCOOCTBYIONIME BHICOKOMY YPOBHIO xoJiecTeposia B coctae JIIIBIL, B co-
crae JIITHII. BeposiTHBIII MexaHU3M ydacTUs XOJIECTEpOJia B pa3BUTHHM aTepockieposa. [Ipouc-
XOXKIEHHUE U POJIb EHUCTHIX KJIETOK. Mcxoas n3 Mmetabonu3ma XoiecTeposia B OpraHu3Me U ero pe-
TYJISIUHN, YMETh 000CHOBATH MOJAXOAbI K CHIXKEHHUIO €T0 YPOBHS B KPOBH.

18. Bo3MoOkHBIE MEXaHU3MBI aTEPOTEHHOTO JICHCTBUS JIMITONPOTEHHA (a).

19. Yro Ttakoe mucimunonporenHeMusi? I[IpUyuHBI U MPOSIBICHHS] TUIEPIUNONPOTEHHEMUN
I-V tunos (o knaccuduxarym OpenpruKcona).

20. IIpeanoxxuTh MEXaHU3M Pa3BUTHS TOCIEACTBUN B pPe3yjbTaTe CHUXCHHUS aKTHUBHOCTH
JIUIONPOTENHIINIIA3hl B KPOBH, MEUEHOYHOM Junasel, ano C-2, HeA0CTaTOYHOCTU PELIENTOPOB JIs
arno B-48/E.

21. OcoOGeHHOCTH CHHTE3a TPUALMITIIMIEPOIIOB B KIETKAX JKUPOBOW TKAHM, IEYEHU M PECHH-
T€3a B KHUILIEYHHUKE (PEaKlUu ITHX MPOIECCOB).

22. Metabonmu3m aunonporenHos kposu (XM, JITOHIIL, JITIIIII, JITTHIT u JITIBIT).

23. Bo3MOXHBIE IPUYMHBI MOBBIIIEHUS YPOBHS CBOOOIHBIX JKUPHBIX KUCIOT B KpoBH. PoJb
aroJIUIONPOTENHOB, TOPMOH-UYYBCTBUTEIbHOM JIMIA3bI.

24. Mecropacnonoxenue neicteus pocdomumnas A1, Az, C u D Ha cTpykTypy dochonumnu-
noB. Peakuuu cuHTe3a neuutuHa. JIMMOTponHbIE PaKkTOphl, X POJIb B HAPYUICHUH CUHTE3a IIHIIE-
podochonmunuaoB B meueHH. MexaHH3M pa3BUTHSI )KUPOBOTO MEPEPOKACHHS IEUCHH.

25. TloHsATHE «KETOHOBBHIE TeNa», MX XUMHUecKue (Gopmynbl. Peakunn cuHTE3a KETOHOBBIX
TeJ, JIOKamu3alus B KieTke. Posb B opranusmMe. YMeTh paccuyuTaTh KOJIMYECTBO MOJIEKYJ KETOHO-
BBIX TeJ, 00pa3yroMUXCs U3 OHOM MOJNEKYJIbl 3aJaHHONU KUPHOMN KUCIIOTHI.

26. YMeTh mucaTh peakiuH BKIIOUYEHHUS KETOHOBBIX TEN B MPOIECC YHEPTOMPOIYKIIHH, €ro
OpraHHas U BHYTPUKJIETOYHAS JIOKAIM3AIMs, SHEPreTUUECKUM BBIXO/I.

27. TloHsiTHE «KETO3», BEPOSTHBIA MEXaHH3M €r0 MPOUCXOXKICHHUS MPHU caxapHOM Auadere,
roJI0JaHUH.

Bomnpocsl U1 MOATOTOBKH K KOJUIOKBUYMY Jisl cTyaeHToB MOUY:

1. Jlunuael, oOmiasi XxapakTepUCTHUKAa W KiaccUduUKarusa. XapaKTepUCTUKA TPYII JIMITHIO0B
(xumuyeckue GopMyIbl U HOMEHKJIATYpa allMITIUIEPOJIOB U TIUIEPOdOCHOTUTHIOB; OIOK-CXEMBI
CTPOEHUSI BOCKOB, COUHTO(POCHOTUTINIOB, TTTUKOTUTTUIIOB, CYIH(OIUITHIOB).

2. TlepeBapuBaHue TUMHIOB, ATAIBL. DMYJIbTUPOBaHNE (Ha3HAYeHUE, (DAKTOPHI, CTAOMIHU3AINS
KHUPOBOM dMyJnbcun). JKemup, jkequHble KUCIOTHI (IEPBUYHbBIE, KOHBIOTUPOBAaHHBIE, BTOPHUYHBIE).
Mecto 0Opa3oBaHus, y4acThe B YCBOCHUU JIMIMUIOB MHUINHU. [IeueHOUHO-KHUIIeUHAsT PEIUPKYIISLINS
KEIMYHBIX KUCHOT. ['maponus nununoB nuimy (pepMeHThl, cXxeMmbl NpeBpalleHuii). BcacwsiBanue
(MexXaHU3MBbI, MULICTUISIPHOE PACTBOPEHHE, Cy1b0a MHUIIEILN).

3. PecuHTE3 TpHAIMITIUIIEPOIIOB U MITHIIEPOPOChHONUTHIOB B SHTEPOIIUTAX.

4. TpancnopTHble (OPMBI TUMHIOB B KpoBH. CTpOCHHE U META00IN3M XUIOMUKPOHOB.
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5. Cunte3 TAI u rnunepodoconunuaoB B MEYEHU U )KUPOBOM TKaHH (POJIb JTUIMOTPOIHBIX
(hakTOpoB).

6. Crpykrypa u meradonusm JIIIOHII (umonpoTeMHOB o4eHb HHU3KOH TuioTHOCTH), JITIIT
(JIMTIOTIPOTEMHOB TPOMEXYTOYHOW TuIoTHOCTH), JIITHII (JumonmpoTernHOB HHU3KOW IUIOTHOCTH),
JITIBII (siumonpoTenHOB BHICOKOM MJIIOTHOCTH). Buoxumust arepockieposa, MHAEKC aTepOreHHOCTH.

7. Xonectepoin, Ouojoruueckas pojib, OMOCHHTE3 XoJiecTeposia (TKaHeBas U CYOKJIETOYHAs
JIOKaJIM3aIus, CyOCTpaThl, dTanbl, XUMHU3M | dTama, perynsus).

8. MoOunu3anus JIUIUI0B U3 )KUPOBOM TKaHU. | OpMOH-UyBCTBUTEIbHAS JIUTIA3A.

9. B-Okwucnenue xxupHbIX KUcaoT. CyOKJIETOUHAS JIOKATU3aIUs MPOIecca, aKTUBAIMS SKHUP-
HBIX KHCIJIOT, TPAHCIIOPT B MUTOXOHJPUU. XUMHU3M OKHUCIJICHHUS, CONPSHKEHUE C MPOIECCOM OKUCIH-
TENBHOTO (POCHOPUIPOBAHUS U SHEPTETUYECKUNA BBIXOJ. B-OKHUCIEHHE )KUPHBIX KUCIOT C HEUeT-
HBIM KOJIMYECTBOM YTJIEPOJHBIX aTOMOB, HEHACBIIEHHBIX KUPHBIX KUCIOT. OcobeHHOCTH [-OKHC-
JIEHUS B IEPOKCUCOMAX.

10. buocunTe3 xupHBIX KUCIOT. CyOKIeTOUHAas JOKalIu3alus, CyOCTpaThl, XUMHU3M, PErys-
1usi. OcCOOEHHOCTH CTPOCHUS allMIICHHTA3bl. POk Manmk-gpepMenTa.

11. TlonuHeHaCHIIIEHHBIE KUPHBIE KUCIOTHI KaK He3aMeHUMbIe (akTopbl nutanus. [lpencra-
BUTEJIN, OMOJIOTUYECKAs POJIb.

12. Metabonu3m apaxuJOHOBOW KHUCIOTHL. bHocuHTE3 »3iik03aHOMIOB (IPOCTArjaH/IMHBI,
MIPOCTALMKIINHBI, JISHKOTPUEHBI, TPOMOOKCaHbI) U X OMOJIOTUYECKAS POJIb.

13. Kerorenes: TkaHeBas M CyOKJIETOYHAs JIOKAJIM3AIMs, CyOCTpaThl, XUMU3M. MOJEKysp-
HBbIC MEXAaHW3MBI KETOHEMHUI MpHU caxapHOM JauabeTe W TOJOJaHWU. Y THIIU3AIHs KETOHOBBIX Tell
(B3auMomnpeBpallieHus, akTUBalMs, BKIIOYEHHE B META00IM3M, SHEPTeTUKA OKUCIICHHUS).

14. Auernn-KoA kak LeHTpajbHbIM METa0OIUT.

15. I'opmoHanbHas perymsius oOMeHa JTUMHI0B.
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OBMEH BEJIKOB

3AHSATHE 17
IHEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3 KEJIYJ1OYHOI'O COKA

AKTYaJIbHOCTh TeMbl. OCHOBHBIM MMOCTABIIIUKOM a30Ta B OPraHU3ME SIBJISTFOTCSI aMHHOKHC-
JIOTBI. AMHHOKHCJIOTBI 00pa3yroTcsi B Mpoliecce mporeosn3a OeiakoB. Pacran O0CIKOB B OpraHu3Me
OCYIIECTBISIOT mpoTeasbl. CyIiecTBYET MPOTEOIN3 ABYX THIIOB — TOTAIBHBIN (HEOrpaHUYCHHBIH ),
IIPH KOTOPOM O€JIKH paclaJaroTcs J0 aMUHOKHCIIOT, U O'PAaHUYCHHBIN (YaCTUYHBIN), IPH KOTOPOM
OTIIETUIECTCS HECKOJIBKO aMUHOKHUCIIOT. OTpaHNYEHHBINA MTPOTEOJIN3 UMEET PETYASATOPHOE 3HAUCHUE
(akTuBarus (HEPMEHTOB, TOPMOHOB OCJIKOBOW MPHUPOJIBI, CUCTEMa CBEPTHIBAHHS KPOBH, CHCTEMa
KOMIUIEMEHTa U JIpyrue mpoiecchl). IlepeBapruBanre OENKOB B KEITYAOYHO-KUIIICYHOM TPAKTE —
ATO pacCHICIUICHHE WX JI0 aMHHOKHUCIOT. OT 3TOro 3aBHUCHUT IOJIHOLEHHOE CHAO)KEHHWE OpraHu3Ma
a30TOM W HE3aMCHHMBIMU (DaKTOpaMH TMHTAHUS, K KOTOPBIM OTHOCSTCSI HE3aMEHUMBbIC AMHHOKHC-
notel. [lepeBaprBaHue OCYIIECTBISIOT CONsIHASL KUCIOTa U npoTeazbl. 00 oOMeHe OEeNKOB CyAsT MO
a30THCTOMY OallaHCy — Pa3HUIE MEXTY IMOCTYIUICHUEM a30Ta B COCTaBe OCIKOB M BBIJICIICHHUIO
a30Ta U3 OpraHu3Ma.

Heanb 3ansiTHs: cHOPMUPOBATH TPEICTaBICHUE 00 OOIIel KOHIEMIMM oOMeHa a30Ta B opra-
HU3ME, 0 OelIKe KaK TJIABHOM IUIIIEBOM UCTOYHHUKE a30Ta M aMAHOKHUCIIOT; TIOJYYHUTh MTPEICTABICHIE
0 MOJIEKYJSIpHBIX ocHoBax mnepeBapuBaHus OenkoB B JKKT, ocobeHHOCTAX AeiicTBUS pa3IMYHBIX
MPOTea3 M UCIOJIH30BAHUU WX MHTHOUTOPOB B KIMHUYECKOW MPAKTUKE, BCACHIBAHMH aMHHOKHCIIOT
U TPAHCHOPTE MX B KJIETKH, HAYYUTHCS MPUMEHATH MOJIyYEHHBIC 3HAHUS IS OOBSICHEHUS MPUYHH
HaApYIIEHUS YCBOCHUS OSJIKOB MUIIN; OCBOMTH METOBI KIIMHUYECKOTO aHAJIHM3a KEITyIOYHOTO COKa.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HaHMIi. /IS TIOJHOTO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

" buoxXuUMUL.

— CTPOCHHE aMUHOKHCIIOT;

— CTPYKTYpHasi OpraHuzainus OelIKOBON MOJIEKYIIbI,

— (EepMEeHTHI.

3AJAHUSA AJ151 CAMONIPOBEPKH UCXOJHOTO YPOBHSI 3HAHUIA

3aoanue 1. Ilpu vccnenoBaHUU KETYJOYHOTO COKAa METOAOM Trelb-(UIbTPALUU BBIACIUIN
HEaKTHBHYIO (hopMy IerncuHa ¢ MosieKyssipHoid maccoit 42 k/la. Ilocne noGaBieHus k dpepMeHTy
COJITHOM KHUCIJIOTBI MOJIEKYJISIpHAsi Macca NerncuHa ymenblmiachk 10 35 k/la u gpepMeHT cran akTuB-
HbIM. Kakoii Buj| peryasiuu xapakTepeH JUIs JaHHOTO GpepmeHTa?

A. ®ochopunpoBaHue MOJIEKYIbl hepMeHTa.

b. Annocrepuueckas perymisusi.

B. IIpucoenuHenne win OTIICTUICHHE 0€TTKOB HHTHOUTOPOB.

I'. YacTu4HbBIN IPOTEOTN3 MOJIEKYIIBI JepMEHTa.

M. Perynsimus o npuHIMITY 0OpaTHOM CBS3H.

3aoanue 2. B KIMHUKY rOCIIUTAIIM3UPOBAH OOJBLHOM € I€PMATUTOM OTKPBITHIX Y4aCTKOB KO-
KU, nuapeeil, emeHnuei. Berbepure, Kakas U3 NEpEeYUCIEHHBIX peakuil, MpoTeKaroias ¢ y4acTu-
em HA/[*-3aBucumoro pepmenTa, HapyIIaeTcst Py JaHHOM 3a00JI€BaHUH:

A. OkucieHre MOJIOYHON KHCIIOTHI.

b. B3zanmornpespalieHue ONTHYECKUX U30MEPOB.

B. I'maponus xupos.
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3aoanue 3. ]Ina paccachlBaHUS TOCIICONEPALMOHHBIX PYOLIOB OOJILHOMY IMPOBEIEH KYpC
1eKTpoopesa TPUIICHUHA. AKTHBALMS KaKOrO THUIIA XUMHUYECKUX PEAKIUM JIEKUT B OCHOBE DH3H-
MoTepanuu?

A. U3omepuzanuu. I'. 'mpponuza.
b. Oxcunopenykiumu. J. Ileperoca GyHKIIMOHATBHBIX TPYIIIL.
B. Cunresa.

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

Bonpocs! pu1s1 06cyxneHust:

1. Yto takoe azotuctelii Oananc? Kakue BUIBI a30THCTOrO OanaHca MMEIOT MECTO B HOpME
Y IIpY NATOJIOTUU?

2. [TorpebHOCTD B Oenkax. buonoruveckas IeHHOCTh OCIIKOB.

3. Uto Takoe nporeonun3? Poiab OrpaHMuEHHOTO MPOTEOJIH3a B OpPraHu3Me.

4. I'me npoucxonut nepeapuBanue 6enkos? Kakue hepMeHTHI yuaCTBYIOT B 3TOM Ipoiiecce?
OO0mas xapakrepucTuka rnporeas. x cydcrpaTtHast crielin()uaHOCTh U MECTO JICHCTBUS.

5. Ponp xenymoyHoro coka B mepeBapuBaHUU OelKoB. MexaHU3Mbl 00pa30BaHUS COJISHOMN
KHCJIOTHI B JKEITyIKE.

6. BcacbiBaHMe aMUHOKHUCIIOT, TPAHCHIOPT AMHUHOKHCIIOT B KJIETKU.

7. IIpoueccel rHUEHUS O€NKOB B KuIlleyHHKE. OOE3BpEeKUBAaHNE MTPOJYKTOB THUEHHUS U Kce-
HOOHUOTHKOB.

JIMTEPATYPA JUIAA ITIOAT'OTOBKHA

OcHnoeHas
Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : Bunom, Munck : Acap, 2008. C. 261-277.
Buonocuueckas xumus / A. J1. Taranosuy, [u ap.]. Musck : Beimr. mik., 2013. C. 218-225.
3. Koncnexr nexnuii.

N =

Jonoanumensnasn
Jlenunoacep, 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 JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1.

1.1. 3anoMHHUTE OCHOBHBIE JTaNbl IEPEBAPUBAHUS OCITKOB:

a) B XKeJyzake; 0) B IpOCBETE TOHKOI'O KUIIEYHUKA; B) «IIPUCTEHOYHOE)» IepeBapUBaHHUE.

1.2. 3anoMHuTe (EepMEHTHI, YYacTBYIOIIME HA KaXKIOM OJTale IMepeBapuBaHus OENKOB,
1 3HalTe cienuPUUHOCTD UX JIeHCTBUS, pH-onTUMyM, MEXaHN3M aKTHUBALIUU.

1.3. 3amoMHUTE: KOHEYHBIM pE3yJIbTaTOM IMEepeBapuBaHUs OETKOB SIBISETCS OOpa3oBaHUE
aAMHHOKHCIIOT, JIETKO IPOHUKAOLINX B KJIETKU CIM3UCTON MOCPEICTBOM aKTUBHOT'O TPAHCIIOPTA.

1.4. HayuuTech 00BACHATh MPUYHHBI MOSBICHUS B KPOBOTOKe (heHOoIa, MHI0MA, CKaToa, My-
TpeclMHA, KaJaBepHHa MoCcle epeBapruBaHusl OETKOBOM MUIIH B JKETYJ0YHO-KUIIIEYHOM TPaKTe.

1.5. buonoruueckoe 3HaueHUE MEpEeBapUBAHMS OCIKOB 3aKIIOYAETCS B TOM, YTO Omaromaps
ATOMY MpOIIeCcCY MPOUCXONT:

A. ObpazoBanue Habopa aMHUHOKHCIIOT, HEOOXOMUMBIX ISl CHHTE3a COOCTBEHHBIX OEIKOB
OpraHusma 1 OMOJIOTUYECKH AKTUBHBIX COEAMHEHUH.

b. Otmennenne HeOEIKOBOM YaCTH CIIOKHBIX OEJIKOB (JIUMO-, HYKJIEOMPOTEUHOB), YTO 00JIer-
YaeT pacllerieHne OeIKOBOM 4aCcTH MOJIEKYJIbI.

B. O6pa3oBanue NpoAyKTOB, JIUIIEHHBIX AHTUTCHHON CIICIIM(PUIHOCTH.

I'. O6pazoBanme MPOTYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KJIETKH CIU3UCTONW 000JI0Y-
KM KUIICYHHKA.
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3aoanue 2. Yto siBiseTcs Ha4aIbHON MPUYMHON 00pa30BaHMs aKTUBHBIX MPOTEOTUTUYECKUX
dhepMeHTOB U3 MPOohEepPMEHTOB?

A. COnmxeHne aMUHOKUCIIOT, BXOJSIIIIUX B AaKTUBHBIN LIEHTD.

b. 3mMeHneHnne BTOpUYHON CTPYKTYPHI pepMeHTA.

B. O0pa3oBanue HOBBIX CBs3€i B MOJIeKyJe (pepmMeHTa.

I'. UI3smeHeHne nepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. Uto npenoxpaHsieT CEKPETOPHBIC KIETKHU OT IeUCTBUS TpoTeas?
A. Hannuwme ciusy, cogepskaliei reTepononcaxapuisl.

b. AxtuBanus pepMeHTa TONBKO B MOJIOCTH (KEITy/IKa, KUIICYHHUKA).

B. Hannuune riMkonpoTeMHOB Ha HAPY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBHE CYOCTpPATOB.

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

ITPOBEPLTE BAIIIN 3HAHUS (CAMOKOHTPOJIL YCBOEHUA TEMI)I)

3aoanue 1. Ilpn oCTpBIX MAaHKpEATHTAX MPOUCXOIHUT MPEXKIECBPEMEHHAs aKTUBAIHU Tpodep-
MEHTOB B KJIETKaxX MaHKpEaTHUeCKOH >kene3bl. B pe3ynbrare MeXaHU4ecKOro MOBPEKIACHHS (CHIIb-
HO€ CIaBJIMBaHKE, TPABMbI) IPOPEPMEHTHI BBIXOJAT U3 KJIETOK U aKTUBU3UPYIOTCSI B CAaMOM XKelle3e,
a HE B IIOJIOCTH TOHKOM KUIIKH.

OTBeThTE HA BOIIPOCHL:

A. Kakue pepMeHTBI MOTYT aKTUBHPOBATHCS MPU OCTPBIX MAHKpeaTuTax?

b. Kakue nocneacTsust MOKET BbI3BaTh TaKasi aKTHUBALUS?

B. Kak MOHO yMEHBIINTh pa3pyLIUTEIbHOE ACHCTBUE NAHKPEATUYECKUX ITpoTeas?

I'. BUOXMMHYECKHM TECTOM Ha OCTPBIM MAHKPEATUT B KJIMHUYECKON MPAKTHKE CIYKHUT OIpe-
JieJIeHHe aKTUBHOCTU O-aMHJIa3bl B KPOBU O0NBbHOr0. OOBICHUTE, MOYEMY YBEIMUYUBAECTCS aKTHB-
HOCTb O-aMHJIa3bl B KPOBH IIPH OCTPOM MaHKPEATHUTE.

3aoanue 2. Ilpu runoanyTHOM racTpuTe CHUKEHHE KHUCIOTHOCTHU JKEITYyI0YHOTO COKa BBI3bI-
BAE€T TOPMOKEHUE YACTUYHOTO MPOTEOJIA3a MOJIEKYJIbl MENCUHOTeHa. M3MEeHeHnsT Kakoro ypoBHs
CTPYKTYpPHOH Oopranuzanuu (pepMeHTa UMEI0T pellaoliee 3HaYeHne pu ero akTuBauu?

A. IlepBUYHOI CTPYKTYPBI.

b. Bropu4HO#i CTpyKTYpBI.

B. TpeTtn4HOM CTPYKTYpHI.

I'. YeTBepTUYHOU CTPYKTYPBL.

J1. boiiee BBICOKOTO ypOBHSI.

3aoanue 3. MyxulHa HampaBiieH B OOJBbHUILY C TUArHO30M OCTPBIA MaHKpPEaTUT, MPH KOTO-
POM BCIIEACTBHE BHYTPUKIETOUHON aKTUBALlMU MAHKPEATUYECKUX (PEPMEHTOB NMPOUCXOIUT paspy-
meHue TkaHel. [laruenty OblT Ha3HAueH mpenapaT KOHTPUKAJI — KOHKYPEHTHBI HHTHOUTOp MaH-
Kpeatnuecknx (pepMeHTOB. BriOepuTe xapakTepHble 0COOCHHOCTH HHTHOUPOBAHMUS:

A. MHruOutop SBAsieTCS CTPYKTYPHBIM aHAJIOTOM CyOCTpaTa.

b. Crenenb uHTMOMPOBaHUS 3aBUCUT OT KOHIEHTPALUKU HHTHOUTOpA.

B. CtpykTypa nHru6uTOpa He 1Moxosa Ha CTPYKTypy cyocrpara.

I'. Crenienb HHTUOMPOBAHUS 3aBUCUT OT BPEMEHH JIEHCTBUS MHTUOUTOPA.

J1. O6pa3oBaHrEe HEAKTUBHOT'O KOMILIEKCA HHTHOUTOP-CyOCTpaT.

OTBeThI K pelIeHnI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUl .
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; Hke 8,2 — OecuBeTHbIH, Bhile 10 —
KpacHblii). B HopMe 00111ast KUCJIOTHOCTB JIJIs1 B3pOCIIOTO YeioBeka cocrapisieT 40—60 MMob/m, y HO-
BOPOXKICHHBIX — 2,8 MMOIIb/J, y aeteit ot 1 mecsima 10 1 roga — 4-20 MMoItb/m.

Copepxanuie cBOOOTHON COJISTHOM KUCIIOTHI B KEIYyI0YHOM COKE U3MEPSAIOT B MUJUIMITUTPAX
0,1 v pactBopa NaOH, 3arpauennoro na HeWrpamuzamuio 1000 M1 KETyZOYHOTO COKa
B NIPUCYTCTBUHU WHIUKATOpa IUMETHJIaMHHOA300eH30Ma (30Ha nepexona pH 2,9-4,0; ke 2,9 —
Ppo30BO-KpacHbIii; BbItie 4,0 — sxenTbiil). CBOOOHAS COJNISTHASL KHCIIOTA TIOYTH BCSI OTTUTPOBBIBACT-
ca mpu pH 3,0; mpu 3TOM OKpacka ITUMETHJIaMHUHOA300€H30J1a M3MEHSETCS OT PO30BO-KpacHOU
no opamkeBoil. ComepkaHue CBOOOHOM COJSTHOM KUCIOTHI B HOpME coctaBisieT 20—40 MMomb/i
(y HOBOpOXAEHHBIX — 0,5 MMOIIB/T).

Onpenenenne oOIICH KUCIOTHOCTH, CBOOOJHOHM COJITHOM KHCIOTBHI M CBSI3AHHOW COJITHOMN
KHCIIOTHI IPOBOJUTCSI B OJTHOM MOPIIMH KEIYyI0YHOTO cOKa. TUTpoBaHHE MPOBOJAT C ABYMS MHIM-
KaTOpaMu: TUMETHIAMUHOAa300€H30JI0M U (PCHOIPTATICHHOM.

X00 pabompr. OTMEPUBAIOT MUIETKONH B KOJMOOYKY 10 MII KemyZo4HOro coka, JOOaBJISIOT
1 ka0 quMeTHIIaMUHOa300eH301a 1 2 Karum GeHondTantenHa. [Ipy Haauauy B )KEIyI09HOM CO-
K€ CBOOOJIHOM COJISIHOM KHCIIOTHI OH OKPAIIIMBAETCS B KPACHBIN LIBET C PO3OBBIM OTTEHKOM, IPH €€
OTCYTCTBHH Cpa3y MOSIBISETCS OpaHKEBask OKpacKa.

Tutpyror 0,1 5 NaOH u3 MuKpoOIOpeTKH 10 MOSABIEHUS OPAHXKEBOTO OKpAIIMBAHUS U pe-
3yJAbTaT 3amUChIBAOT (1-s OTMETKa, MCIOJIB3yeTCsl M pacuera coaepxkanus ceoboonot HCI).
He noGapnsisi menoyn B OOpeTKy, MPOAODKAIOT TUTPOBAHUE O MOSBICHUS JTUMOHHO-KEITOTO
L[BETA U pe3yJbTaT 3anuchiBatoT (2-1 otmeTka ot 0. Pasuuuy mexny 2-i u 1-if oTMeTKaMu MCIIONb-
3yI0T JU1s pacueTa conepxanus ceszannou HCI). TIpomgomkaioT TUTpOBaHKE 10 MOSIBICHUS PO30BO-
ro okpaimuBanus (3-s orMeTKa oT 0, HCITOJIB3YETCs JIJIS pacueTa 0dujetl KUCI0mMHOCMU).

Pacuem. Conepxanne cBobomnoit HCI (1-1 ormerka), cszannoit HCI (2-s1 ormeTka — 1-s
OTMETKA) ¥ OOIIYI0 KUCIOTHOCTD (3-51 OTMETKA) paCCYUTHIBAIOT IO popMyIe:

X (mmons/m) = A x1000 x 0,1/10

rne A — xommdectBo 0,1 H pactBopa NaOH, mi; 10 — KoIMYecTBO kKelyJOYHOTO COKa, B3STOTO
s TuTpoBaHus, Mi; 0,1 — konudecTBo Mr/akB. menoun B 1 mu 0,1 H pactBopa, Mmosib; 1000 —
repecyer Ha 1 jmrp.

Pesyabrarsl:
CBo6oanast HCI Cesizannas HCI OO01ast KHCJIOTHOCTh

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) =

Keaynounpid |A1 = Ax= Ar— A= Az =

cok Ne 3 _ _ _
X (MMoIB/1T) = X (MMonb/i) = X (MMonb/i) =

Knunuko-ouaznocmuueckoe 3nauenue. Ilpu 3a00neBaHMSIX KeTyAKa KUCIOTHOCTb MOXKET
ObITh HYJIEBOM, MOHMKEHHON U TMOBbIIIEHHOW. [Ipn s3BeHHON 00Ne3HN KenyaKa WU TUIepaiui-
HOM TacTpUTE MPOUCXOIUT YBEITHUEHHUE COJEPKaHUs CBOOOTHON COJITHOM KUCIIOTHI U O0IIei Kuc-
JoTHOCTH (runepxiopruapusi). Ilpu rumoanuIHOM racTpure WIM pake >KelyaKa Haliogaercs
YMEHBIICHHE KOJMYECTBA CBOOOIHOM COJISIHOM KUCIOTHI M O0IEi KUCTIOTHOCTH (TUIOXJIOPTUIPHUS).
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[Ipu pake xenyaka, XpOHUYECKOM racTPUTE MHOTIa OTMEYAETCS MMOJTHOE OTCYTCTBUE COJISTHOM KHC-
n0Thl (axioprugpust). [Ipu 3710kauecTBEHHOM MaTOKPOBHH, MPH paKe JKeTyIKa 4acTo HalroaaeTcs
MOJIHOE OTCYTCTBHE COJISTHOM KUCIOTHI U TIENICUHA (aXUJTus).

BriBoxa:

Pabora 2. O6Hapy:keHHe MOJIOYHON KHCI0THI peakuuei Ypdeabmana

MosouHasi KMCJIOTa OTHOCHTCSI K MAaTOJIOTMYECKUM COCTABHBIM YacCTSAM KENyIOYHOIO COKa
1 O0HAPYKHUBAETCS MPU aXJIOPTHIPHUN BCIEIACTBUE YCHUIICHUS IPOLIECCOB OPOKEHHUSI B KETyIKE.

Ilpunyun memooa. llpu no6aBnenun x peaktuBy Y pdenbmana, uMeroneMy (GuogeToBYIO
OKpAaCKY, MaTOJOTUYECKOTO HKEIYIOUHOTO COKA IOSBISETCS JKEITO-3€JIEHOE OKPALIMBAHUE BCIE-
CTBHE 00pa30BaHMs JIaKTaTa )kele3a (IMoIoKuTeapHas peakuus Y ¢pdenpMana).

X00 pabomui. I'oToBsT B npobupke peaktus Y dpdenpmana (20 xanens 1 % pactBopa deHona
u 2 xaruu 1 % pactBopa XJopHOro >kene3a). J1o0aBiasioT B MpoOUPKY 5 Kamesb KeTyJoYHOro COKa.
[Ipy HanM4YMKU MOJIOYHOM KHUCIIOTHI MTOSBIISIETCA KEITO-3€JICHAs OKpACKa.

Pe3syabrar:

BriBOa:

Pa6ora 3. KosimuecTBeHHOe onpee/ieHHe AKTUHBHOCTH MEINCHHA JKeJTyI0YHOI0 COKa

Ilpunyun memooa. B ocHOBE MeTOJa JIEKUT CIHOCOOHOCTH NENCHHA B JKEIYIOYHOM COKE
CTBOpaXMBaTh OEOK MOJIOKa — KazenHoreH. CTBOpaKMBaHKE MOJIOYHO-AIIETaTHON cMecH mipu pH
4,9 u Temniepatype 25 °C mencuHOM MPOUCXOTUT CTPOrO MapajliebHO €ro CIOCOOHOCTH TepeBa-
puBaTh OesKH. 3a €AUHUIY aKTUBHOCTH TMENCHHA IPUHUMAIOT TaAKOE €r0 KOJIWYECTBO, KOTOPOE MpHU
YKa3aHHBIX YCIIOBUSX CTBOPAXKHUBACT 5 MJI MOJIOYHO-AIlETaTHOM cMecu 3a 60 ¢ (9Ta yClIOBHAs e1u-
Huna coorserctByeT 0,010 Mr kpuctaminueckoro nerncuna). JKemyaouHblil COK ueloBeKa B HOpMeE
conepxuT B 1 mi 40-60 en. mencuHa. Takum ke METOOM MOXKHO OIPEACIIUTh aKTUBHOCTH YPO-
nericuHa B Moue. C MOUOIi 310pOBOro yesoBeka 3a CyTkH oObIyHO BhIensercs oT 150 no 300 en.
(1,5-3 mr) ypormencuHa.

Xo00 pabomwr. Ha nHO mpoOUpKU C MOMOIIBI0 MUKponuneTku HamuBatoT 0,1 M pacTBopa
MENICUHA, a B JPYTYI0 MPOoOMPKY HAJIMBAIOT 5 MJI MOJIOUHO-alleTaTHO cmecH. [lomentatoT o0e mpo-
Ooupku B TepmocTtaT Ha 10 mMuH. BpICTpo mepennBarOT MOJIOYHO-AIETATHYI0 CMECh B MPOOHPKY
C IENICUHOM, COJIEP)KMUMOE MTPOOUPKHU BCTPSIXUBAIOT. MOMEHT NPUIMBAHUS CMECH OTMEYAIOT IO ce-
KyHzIoMmepy. [IpoOupKy co cMechi0 BCTPSXMBAIOT, HAKJIOHSIOT €€ U HAOII0Jal0T 32 MOSBJICHUEM Ha
€€ CTEHKAaX MEePBbIX XJIONbEB Ka3eHHa. 3alHMChIBAIOT BPEMs CTBOPAKUBAHUS CMECH B CEKYHJIaX.

Pacuem. ]Ins pacuera akTUBHOCTH IE€TICMHA B 1 MJI %elTyJO4YHOro coka Aemsat 60 cexyHa Ha
BpEMS CTBOPAKMBAHUS CMECH M TaKUM ITyTEM HaXOJAT KOJMYeCTBO efauHuIl nercuna B 0,1 mut xe-
JyJJOYHOT'O COKa, a yMHOas Ha 10 — B 1 mu.

Knunuxo-ouaznocmuueckoe 3nauenue. [1py axunuy ypornerncuH B MOY€ U METCHH B XKely-
JIOYHOM COKE MOTYT IOJIHOCTBIO OTCYTCTBOBAaThb, a MpPH SI3BEHHOW OOJIE3HU XKeNyJaKa KOJIMYECTBO
MENCHHA Pe3KO YBEJINYEHO.

Pesyabrar: Tcek =

Pacuer:

BeiBOI:

IMoanuch, mpenoaaBarteJisi:
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. 3AHSATHE 18
BHYTPUKJIETOYHBIM OBMEH AMUHOKHUCJIOT. OIPEAEJIEHUE AKTUBHOCTH
AMUWHOTPAHC®EPA3 B CbIBOPOTKE KPOBU

AKTYaJIbHOCTB TeMbl. [TocTynuBIIKe B KICTKH aMUHOKHCIOTHI 00pa3yroT (pOHI aMHUHOKHUC-
JIOT, KOTOPBIH TOMOJTHSIETCS 32 CYET paciajia MUIIEBbIX U TKAHEBBIX OCITKOB M aMHHOKHUCIIOT, 00pa-
3YIOLIMXCS U3 JPYTHX BEMIECTB. AMUHOKHUCIOTHI (DOHA KJIETKU MCIIONb3YIOTCS [UIsl CHHTE3a OSIIKOB
U JIPYTUX COCTUHECHUH, a TAK)KE MOJIBEPraloTCsl WHANBHyaTbHBIM MTPEBPAIICHUSIM U OOIIUM peak-
UsiM 0OOMEHa — JIe3aMUHUPOBAHUIO, TPAHCAMHUHUPOBAHUIO, JCKAPOOKCHIMPOBAHUIO M aKTHBALIMH
npu OnocuHTe3e OenkoB. Peakiuu je3aMHHUPOBaHMS MPUBOAAT K 00pa30BaHUIO aMMHuaka. Baxk-
HEWIIyI0 pojb B 0OMEHE aMUHOKHUCIIOT UrpaeT IIIyTaMaTAerHporeHasHas peakuus. B xozae peak-
U TIepeaMHUHUPOBAHUS IPOUCXOTUT Paclaj OAHUX aMHHOKHUCIIOT ¥ CHHTE3 HOBBIX aMHHOKHUCIIOT,
o0ecrieunBaeTcs B3aMMOCBSI3b PEAKITUI YIIIeBOJHOTO U OenkoBoro oomeHa. [Ipu aexapOokcummpo-
BaHUM AaMUHOKHCIOT OOpa3yroTcsi OMOTEHHbIE aMWUHBI — TPUITAMUH, CEPOTOHWH, THCTaMUH,
I"AMK, urparomuye BaxxHyI0 poJib B OpraHU3MeE.

Leanb 3aHATHSA: YCBOUTH OOINME MYTH OOMEHAa aMHHOKHUCIIOT; IMOJYYUTh IPEICTABICHUEC
0 MyTsIX 0OMeHa 0€3a30THCTOr0 OCTaTKa aMHHOKHUCIIOT, O POJIM aMHHOKHUCIOT B 00pa30BaHUU Bax-
HBIX OMOJIOTMYECKH aKTUBHBIX COCIMHCHUH; Ha MPUMEpE ONPENICICHUsI aKTUBHOCTH aMHHOTpPAHC-
(epa3 B CHIBOPOTKE KPOBH IMOKa3aTh 3HAYCHHUE MCIIOJIb30BAHUS MHIMKATOPHBIX ()EPMEHTOB B JIHa-
THOCTHKE, IPOTHO3€ TEYCHUS U OIICHKE A PEKTUBHOCTH JICUCHHS 3a00JICBaHHIA.

TpeGoBaHus K MCXOTHOMY YPOBHIO 3HAHWIi. /[ MOJHOrO YCBOCHHS TEMbI HEOOXOIUMO
MIOBTOPUThH H3:

= OUOXUMUU:

— CTPOEHUE aMUHOKHCJIOT;

— CTPYKTypHasi OpraHu3anus OCJIKOBOH MOJICKYJIbI;

— (epMeHTHI.

3ATAHUS IS CAMOITPOBEPKH HCXOJHOI'O YPOBHS 3HAHUM

3aoanue 1. JlanHple BpaueOHOTO OCMOTpa HOXKHIIOW KEHIUHBI, IPOXKHUBAIOIIEH B IoMe IS
IIpecTapelibiX, COOTBETCTBOBAIM Nepudepuueckoit Helipornatuu. JlabopaTopHble aHAIU3bI TOATBEP-
JWIA HEIOCTATOYHOCTh THAMUHA. AKTHBHOCTbh KAKUX IPOLIECCOB CHMIKEHA IIPU JaHHOM TMIIOBUTA-
MHUHO3€E?

A.TpaHcaMuHUPOBaHNE aMUHOKHCIIOT.

b. lexapOokcuanpoBaHue aMHUHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHUE 0-KETOKUCIIOT.

I'. OkucnuTenbHOE 1€3aMUHUPOBAHNE AMUHOKHUCIIOT.

3aoanue 2. BciomHuTe Kiaccupukanuio GpepmeHToB. @epMEeHThI KaKuX KIacCOB y4acTBYIOT
B KaTaJlu3e peakluil 1e3aMUHUPOBAaHNS, IEPEaMUHUPOBAHUS, 1EKapOOKCUIMPOBAHUS aMUHOKHUCIIOT?

HpaeuﬂbHocmb pemeHuL? npoeepbnie, cConocmasue ux ¢ omeemamul.

Bonpocs! 1uis1 06cyxneHust:

1. AMMHOKHUCIIOTHBIN (DOH/T KIIETKH, HICTOYHUKH TOTIOTHEHHS U TIyTH UCIIOTh30BaHMS.

2. TpancamuHupoBaHue, aMuHOTpaHchepasbl, KopepMeHTHas QyHKIUsS BUTamMuHa Be. Kin-
HHUKO-JUAarHOCTHYCCKOC 3HAYCHHUE ONMPEACTICHUA aKTHBHOCTHU aMI/IHOTpaHC(l)epa?. CBIBOPOTKH KPOBH.

3. Ilytn ae3aMMHUPOBaHHMS aMHHOKUCIOT. OKHCIUTENIbHOE J€3aMHUHHUpPOBaHUE ((EepMEHTHI,
kodepmenTsl). [IpsiMmoe OKHCIUTENbHOE [1€3aMUHHUPOBAHME TIYTAMHUHOBOM KHCIOTHI (XMMH3M),
3HAUEHUE IIIyTaMaTAeruAporeHa3Hol peakuuu. Henpsamoe nesaMuHUpoBaHUE.

4, HYTH HCIIOJIL30BaHUs 0€3a30THCTOr0 OCTaTKa aMUHOKHUCIIOT. | IMKOT€HHbIE Y KETOT€HHBIE
aMHHOKHUCIIOTHL. CII0cOOBI CHHTE3a HOBBIX aMHUHOKHUCIIOT.
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5. JlekapOoKkcHIMpOBaHHE aMUHOKHUCIIOT, )epMEHTHI, KopepMeHT. brorennsle aMuHbI (TpUII-
TaMHH, CEpOTOHUH, TUCTAMHH, Y-aMHHOMACIISIHAs KHUCIIOTa), KaTeXOoJaMHUHBI (odaMuH, HOpaape-
HAJIMH, agpeHannH). Peakiun oO6pa3oBanusi, OMOJIOTHYECKas pOJIb, yTH 00E3BPEIKUBAHMSL.

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn
1. Buonoeuueckas xumust / B. K. Kyxrta [u mp.]. Mocksa : burom, Musck : Acap, 2008. C. 277-281,
286287, 296-301.
2. Buonocuueckas xumus / A. J1. Taranosuu [u np.]. Munck : Bei. mik., 2013. C. 224-231.
3. KoHcnekT exuuii.
Hononnumensnan
1. Jlenunoacep, A. OcuoBbl Onoxumun / A. Jlennnmxep. Mocksa : Mup, 1985. C. 571-576.
2. buoxumus uenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 306-309.

3ATAHUS JISI CAMOCTOSITEJIbHOM PABOTHI

3aoanue 1. Y MyXuuHbl, B TEYCHHE ATUTEILHOTO BPEMEHU 3JI0YMOTPEOIISIBIIETO AJIKOTOJIEM,
3HAYUTEIBHO MOBBIIICH YPOBEHb aJlaHMHAMUHOTpaHCc(epasbl KpoBH. Kakne OMOXMMHUYECKHE peak-
MU KaTanu3upyeT JaHHbIA hepmMeHT?

A. IlepeamunupoBaHue.

b. OxkucnurenbHOE 1€3aMUHUPOBAHKE.

B. CunTtes rimyramara.

I'. JlekapOokcumupoBaHue.

. TpancmerniimpoBaHue.

3aoanue 2. Y 601bHOTO ¢ MHPEKIIMOHHBIM IeNAaTUTOM YCTAaHOBIIEHO PE3KOE YBEIMYCHHUE aK-
TUBHOCTH TJTyTaMaTACTHAPOTCHA3bl B KPOBH. Y KAXKUTE BUTAMUH, KOTOPBIH SIBISICTCS KOPEPMEHTOM
JIAaHHOTO DH3WMa:

A. HuxoTtnHamMmr.

b. TuamuH.

B. ®onmepas xuciora.

I'. IIupunoxcus.

J1. AckopOuHOBas KUCIOTA.

3aoanue 3. Y G0ONBHOTO IoOCJe MEPEHECEHHOro MH(papKTa MHOKapJa B TeUEHHE 2-X CYTOK
3HAYUTENIPHO MOBBILIANIACH aKTMBHOCTh acnapTraraMuHOTpaHc(epasbl B KPOBH. YKaxure kodep-
MEHT JJaHHOTO (pepMeHTa:

A.HAI". I'. ITupugokcanshocdar.
b. DA/ . Tuamunnupodocoart.
B. HA1D".

3aoanue 4. Ilocne npucryna cyaopor neauarpoM OblT OCMOTPEH TPYAHOH peOeHOK, IMOoiTy-
YaIoUMi MCKYCCTBEHHYIO THUITy. Y pebeHKa oOHapykeH Takxke nepmatut. [lpu mabopatopHom
00CIIeZIOBaHNH YCTAHOBJICHO CHIKEHHME aJaHWH- M aclapTaTaMHHOTpaHC(epa3HOW aKTHMBHOCTU
B KpoBH. HemocraTkoM Kakoro koepMeHTa 00yCIOBICHO CHIKEHHE CKOPOCTH TPaHCAMUHHUPOBA-
HUSI AMUHOKHUCIOT?

A.HAT'. I'. IIupunokcanshocdara.
b. HAJ1D". J. Tuamuuanupodocdara.
B. DAL

HpaeuﬂbHocmb pemeHuL? npoeepbnie, cConocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. llenTpanbHas poyib NIYTAMUHOBON KUCJIOTHI B TPOMEXKYTOUHOM OOMEHE aMHUHO-
KHUCJIOT ONPEIESAETCS TEM, UTO TJIyTaMUHOBAsI KUCJIOTA!

A. YuacTByeT B TpaHCAMUHHUPOBAHUU KaK yHUBepcallbHbIi 1oHOp NH2-rpynmsl.

b. JIerko oOpa3yeTcs U3 0-KETOTIYyTapOBOM KHCIOTHI — YHHUBEPCAIBHOTO aKIENTOpa aMUHO-
TpYIIIL.

B. Iezamunupyercs HAJ[ -3aBucHMON IiIyTaMaTaeriIpOreHasoi.

I'. SIBnsieTcsa 3aMeHMMON aMUHOKHUCIIOTOM.

3aoanue 2. llpu nexapOOKCUIMPOBAHUN KaKUX aMHHOKHUCIIOT WJIM MX MPOU3BOAHBIX 00pa3y-
IOTCS CIelyroIe OMOreHHbIC AMUHBI?

A. TpunramuH. I'. TAMK.

b. CepoTonuH. . JobamuH.

B. I'mcramus.

OTBeTHhI K pelIeHUI0 3a1aHuil

Jlna camonpogepku ucxoo0Ho20 ypo6HsA 3HAHUIL.
1—B.

Jlna camocmosamenvhou padomut.
1—AB.2—A.3—T.4—T.

JIABOPATOPHAS PABOTA (60 MUHYT)

OmnpenesieHne aKTHBHOCTH AJJAHMHOBOM aMuHOTpaHcdepassl (AJAT).

Amunompancgepasvl (mparncamunasvl) — QEPMEHTBI, KOTOPbIE UCIIONB3YIOT B Ka4eCTBE KO-
depmenTa pochonrpugoKcab U KaTAIU3UPYIOT OOPATHMBIH MEPEHOC AMUHOTPYIIIBI ¢ aMHHOKHUC-
JIOT Ha KeTOKUCIOTHL. OnpeseneHne KOHIEHTPAallui 00pa3yIoIUXCsl 0i-KETOKUCIIOT JIEKUT B OCHOBE
METOIOB OIIPEIEIICHUS] aKTHBHOCTH TPaHCAMHHA3.

Ilpunyun memooda. B pesynbprare nepeaMUHUPOBAHUS AJaHUH IPEBpAIaeTcs B MUPOBUHO-
rpagHyto kuciory. Jlobasinenne kucioro 2,4-auHATpoGeHUITHIPa3HHA OCTaHABIMBaeT (pepMeHTa-
TUBHBIN npouecc. OOpa3oBaBIIMiicsS THAPA30H TUPOBUHOTPAIHON KUCIOTHI B IIEIOUHON cpejie Ja-
€T KOPHYHEBO-KPACHOE OKpAIIMBaHHWE, MHTEHCHBHOCTh KOTOPOTO IMPONOPIHOHAIBHA KOJHYECTBY
o0pa3oBaBIIerocs MUpyBara.

AKTUBHOCTh aMHHOTpaHc(]epa3 BBIPAKAIOT B MHUKPOMOJISIX MHPOBHHOTPAIHON KHCIIOTHI,
oOpa3zoBaHHOH 3a 1 yac unkyOanuu npu temneparype 37 °C B pacuere Ha 1 MJT CBIBOPOTKH KPOBH.
B HOpMe akTMBHOCTH ammHOTpaHc(epa3 B kpoBHu HeBenuka W coctasisier it AcAT or 0,1 no
0,45 mxmonbs/u-mi, a st AnAT — 0,1-0,68 MkMoab/4-MII.

Xo00 pabomsr. B ipobupky BHOCcAT 0,5 Mt cyOcTpaTHOM cMecH, 3aTteM ao6asisiroT 0,1 mur mc-
ClleIyeMOi CBIBOPOTKH M MHKYOHpYIoT B TepmocTare 30 muH npu 37 °C. 3atem npmiusatot 0,5 mi
pacTBopa AMHUTPOPEHUATHAPA3NHA U TPOOHI BAEpKkKBatOT 20 MUH TP KOMHAaTHON TeMIleparype.
[Tocne sToro mo6asmstor 5 M 0,4 1 NaOH, TmatenbHO IepeMenuBaoT | OCTaBISIOT Ha 10 MuHyT
IIpU KOMHATHOM TeMneparype Ui pa3BUTHs OKpacku. ONTHUECKYIO MIJIOTHOCTh U3MEPSIOT Ha KO-
nopumetpe ¢ 3eseHsiM cBeTouabTpom (530 HM) B KtoBeTe 10 MM MPOTHB KOHTPOJIBHOMN IPOOBI Ha
peakTuBbl. KonmponvHas npoba COAEPKUT BCE MHIPEAMEHTHI ONBITHOW MPOOBI 32 MCKIIOUYEHUEM
CBIBOPOTKH KPOBH, BMECTO KOoTOpoii 6epyT 0,1 M1 TUCTHIITMPOBAHHOH BOIBI.

Pacuem 1ipou3BOAST MO TOTOBOMY KaIMOPOBOYHOMY IpaduKy 3aBUCHUMOCTH ONTHYECKOMN
IJIOTHOCTU OKpamieHHoro pactBopa (E) ot kommuectBa [IBK. Ilepecuer aktuBHOCTH (hepmeHTa
B MHUKPOMOJIH MUPOBUHOTPATHOM KHCIOTHI TPOU3BOIAT MO CleAyrolel popmye:

ANAT (Mxmoub/a-mi) = A - 10 - 2/ 88,
rae A — KOJWYECTBO MUPOBHUHOTPATHON KUCIOTH B 0,1 MII CBIBOPOTKH, HaiIeCHHOE TI0 KaiInOpo-
BOYHOMY Tpaduky B MKT; 88 — macca 1 MKMOJIb MUPOBUHOTPATHON KUCIOTHI B MKT; 2 — K03 Pu-
IUEHT nepepacuera Ha 1 yac unkyOanuu; 10 — xoaddunmeHT nepepacyera Ha 1 M1 CBIBOPOTKH.
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0.4 1,2 2,0 2,8 44 5,2 mkr [IBK

PesyabTar: E=

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. AMUHOTpaHC(epa3bl OTHOCATCS K HWHAMKATOPHBIM
(1)epMeHTaM, " ONpCACICHUC UX AKTUBHOCTH HIMPOKO MNPHUMCHACTCA B AMAIHOCTUKE 3a00JIeBaHUNA
cepaua u nedyenu. Ilpu nndpapkre Muokapaa uepe3 4—6 yacoB HabIrOAAETCS MOBBILIEHUE YPOBHS
AcAT, MakcuMalibHa €€ aKTUBHOCTH 4epe3 24—36 yacoB. AKTHBHOCTh 00€MX aMHHOTpaHc(hepas,
B ocoOeHHOCTH ANAT, moBbliaeTcst Npu UHPEKIMOHHOM renarute. OCoOOEHHO BaXKHA JHUArHOCTH-
qyeckas eHHOCTh omnpenenenusi ATAT npu 6e3xentymHbex popmax 6one3nn borknHa 1 B MHKyOa-
LIUOHHOM TepUoJIe.

BriBOa:

IMoanucey npemnoaaBaTejisi:
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3AHATHE 19
OBE3BPEXKXUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEJEJIEHUE
OCTATOYHOI'O A30TA KPOBU 1 MOYEBHUHBI B MOYE.
HAPYIIEHUA AMUHOKHUCJIOTHOI'O OBMEHA

AKTyaIbHOCTB TeMbl. O0Opa3yroIuiicss B mpoiecce MeTaboin3Ma aMMHaK SBJISICTCS TOKCHY-
HBIM COCJMHEHHEM, B IEPBYIO OYepe/Ib I [ICHTPAIbHON HEPBHOM cucTeMbl. Hapymienue nporec-
COB €ro CBSI3bIBAaHUS M OOE3BPEKUBAHHUS BEACT K TUINECPAMMOHHUEMHH, Pa3BUTHIO KOMAaTO3HOTO
COCTOSIHUSI U CMEPTH OOJIbHOTO. 3HaHHME IPOIECCOB 00E3BPEKMBAHHUSA aMMHaKa HEOOXOTUMO IS
MMOHMMAHHUS MEXaHW3Ma BO3HUKHOBEHHUS THUIIEPAMMOHHEMHH, CIIOCOOOB OOpPHOBI C HEIO, a TaKXKe
JUISI CBOCBPEMCHHOM JIMarHOCTUKU U JICYCHHS BPOXKJICHHBIX HApYIICHUH OPHUTHHOBOI'O ITUKJIA pe-
aKIUil CHHTE3a MOYEBUHBI. 3HAKOMCTBO C HACJICJICTBEHHBIMU HAPYIICHUSIMH 0OMEHA aMUHOKHCIIOT
HE00X0IUMO JIUISI CBOCBPEMEHHOT'O BBISIBJICHHSI 3TUX 3a00JICBAaHUIA U UX JICUCHUS.

BaxuelmmM nokasareneM a30TUCTOro oOMeHa SIBISeTCS OCTaTOYHBINA a30T KpOoBH. B kimHu-
YeCKOM J1a00paTOPHOM MPAKTUKE OIMPEICICHHE OCTATOYHOIO a30Ta M ero (Ppakiivii, a Tak:Ke MOoYe-
BUHBI B MOYE ITOMOIaeT OICHUTH BBIACIUTEIbHYIO (DYHKIMIO [MOYEK, CTENCHb MOYCYHOU M Teue-
HOYHOM HEIOCTATOYHOCTH.

Leab 3aHATHA. W3YYUTH MPOIECCHl 00C3BPEKUBAHKMS aMMHAKa B OPraHM3ME W BO3MOXKHBIC
MEXaHHU3MBbI Pa3BUTHUS TUIIEPAMMOHUEMHUH; 3aKPEIHUTh TPEICTABICHUE O MOJICKY ISIPHBIX MEXaHU3MaX
HACJICICTBEHHBIX MATOJIOTHI 0OMeHa (DeHMIalaHWHA ¥ TUPO3MHA, HEKOTOPBIX JPYTHUX HAPYIICHUAX
oOMeHa OEJIKOB M aMHHOKHUCIIOT; [IpnoOpecTH HaBbIKK KOJUYECTBCHHOI'O ONPEICICHUS OCTATOYHOIO
a30Ta KPOBU M MOYCBHUHBI B MOYE M YCBOUTH TUATHOCTUYECKYIO IEHHOCTh 3THX TMOKa3aTeseH.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HaHMH. /)i TIOJHOTO YCBOEHUS TEMbI HEOOXOJIUMO
MIOBTOPHUTh U3:

" 0bwel xumuu.

— aMMHMaK M COJIM aMMOHHSI,;

" OUOOPeAHUYECKOU XUMULL:

— MOYEBHHA — KOHEYHBIH MPOIYKT a30THCTOr0 OOMEHA B OpraHH3ME YelIOBeKa; CTPYKTypa
1 CBOMCTBA MOYEBHHBI;

—  (hopMyJIBI ITUKIMYECKUX aMHUHOKHCIIOT;,

" OUONIOCUUECKOU XUMULL.

— (depmeHTHI KJTaccOB TpaHchepas M OKCHIOPEIYKTa3; CTPYKTypa KOHEPMEHTOB OKCHIOPE-
nykras (HAJ', HAJI®*, ®MH, ®AJT).

3ATAHUS IS CAMOITPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUM

3aoanue 1. AMMuak B KileTKe 00pa3yercsi B pe3yJibTaTe:
A. Peaknuii 1e3aMAUHUPOBAHUS AaMUHOKHCIIOT.

b. Peakuuii nepeaMUHUpPOBAHUSA.

B. Peaxnuii pacnaga OMOT€HHBIX aMHHOB.

I'. Peakmuii nexkapOOKCHIMPOBAHUS aMUHOKHUCIIOT.

J1. Henpsimoro ie3aMuHUPOBaHUSI.

3aoanue 2. Yxaxute (I)epMCHTBI, KaTAJIU3UPYIOIHUEC B OPraHU3ME YCIIOBCKA PCAKIIUU OKHUCIIN-
TCJIIBHOT'O AC3aMUHHUPOBAHUSA aMHUHOKHUCIIOT:

A. Okcumaza D-aMuHOKHCTIOT. I'. 'myramatnekapOokcumasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramaraeruaporesasa.
B. Monoamunookcuaaza (MAO). E. AnaamnamunoTpancdepasa.

3aoanue 3. I[OHOJ'IHI/ITC CXEMYy pCakKlIHU OKHUCIUTCIIBHOTO AC3aMUHUPOBAHUA TIJIyTaMara
HEAOCTAIOIMMHU KOMIIOHCHTAMM

Kodepment ? &

I'myramar —— > o-MMHHOTIyTapaT ——> O-KeToriyrapart + ?

DepmenT ?
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A. I'myramataekapOokcuiasa.

b. 'myramatneruaporenasa.

B. AcnapratamuHoTpaHcdepasa.

ILHAL" O ®Ad  E.®MH. XK. H20. 3.NHs. N.CO2. K.NOa.

Hpa6UﬂbHOCl’l’lb peweHm? npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! 1151 06cyx1eHust:

1. Ilytu cBsI3pIBaHUSI aMMHaKa B KIETKaxX (BOCCTAHOBUTEIILHOC aMUHUPOBAHHE O-KETOTIY-
Tapara, CHHTE3 TJIyTaMUHa U acraparuHa, oopa3zoBanue kapoamomndocdara). Tpancnoptabie Gop-
MBI aMMHAKA.

2. Obpa3zoBanue cojeil aMMOHHS B IOYKaX (MCTOYHMK aMMMaKa, POJIb TIyTaMHUHA3bI U TIyTa-
MaTIErUpOTreHa3bl, 3HAYCHUE AKTUBUPOBAHUS TITyTAMUHA3bI ITOYEK MIPU alu103€).

3. Ponb kj1eTOK neueHu B 00e3BpeKMBaHNH aMMuaka. OpHUTHHOBBIN LUK MOYEBUHOOOpa30-
BaHUs (Cxema IMKIIa, CyOCTpaThl, JepMEHTHI, SHEPreTHYecKoe 00ecneueHue, CBsI3b C IMMOHHOKHUC-
JBIM TUKIIOM, peryisinus). Cyap0a MmodeBuHBL. [ niepaMMoHrEeMUst, TPHYUHBI.

4. OcTaTouHbId a30T KPOBU (OCHOBHBIC KOMITOHEHTHI M WX OTHOCHTEIIBHOE COJICPXKAHHUE).
[TpuHIMT OnpeaeneHns U KIMHUKO-TUarHOCTUIECKOE 3HAYCHHE.

5. O6bmen denunanannHa u Tupo3uHa. Hapymenus oOMeHa mpu GeHUIKETOHYPUH, TUPO3U-
HEMWH, AJIKATOHYPUH, aTbONHU3ME.

JIMTEPATYPA JUIA ITIOATOTOBKH

OcHnosnasn
1. Buonoeuueckas xumust / B. K. Kyxrta [u mp.]. Mocksa : Burom, Musck : Acap, 2008. C. 281-286,
293-296.

2. Buonocuueckas xumus / A. 1. Taranosuu [u np.]. Munck : Beim. mik., 2013. C. 231-240.
3. KoHcnekr nexkuuii.

JHononnumensvnan
1. Jlenunoorcep, A. OcuoBbl 6noxumuu / A. Jlennnmkep. Mocksa : Mup, 1985. C. 578-597.
2. Max-Miwppeii, Y. Obmen BetecTs y yenoBeka / Y. Mak-Mroppeit. Mocksa : Mup, 1980. C. 280-300.

3ATAHUS 1JISI CAMOCTOSITEJABHOM PABOTHI

Jlna 3aKkperuieHust MaTepuana HeoOXoauMo o0paTuTh 0c000e BHUMAHKHE HAa XUMU3M peaKiui
JIOKAJILHOTO 00€3BpEKMBAHMS aMMHaKa B TKaHSX; Ha MOCJIEI0BATEILHOCTh PEAKIIMi OPHUTUHOBOTO
[IMKJIa MOYEBUHOOOPA30BaHUS;, HAa CBSI3b OPHUTHUHOBOTO IIUKJIA C JIMNMOHHOKHUCIBIM IUKIOM Kpebcea;
Ha KJIWHUKO-IMarHOCTHYECKOE 3HAYCHHE OIPEACIICHUs] OCTATOYHOTO a30Ta KPOBH U MOYECBUHBI
B MOYE.

3aoanue 1. Yxkaxute PepMeHTHI, KATATU3UPYIOLINE CICAYIONINE PEAKIINH:

A. ObpazoBaHue aMH/1a TITyTAMUHOBOM KUCIIOTHI.

b. BoccraHOBUTEIRHOE aMUHUPOBAHUE (i-KETOTIIyTapara.

B. I'maponu3s amuaa riryTaMMHOBOM KHCIIOTHI.

I'. O6pazoBanne amu1a acmaparuHOBOM KHUCIIOTHI.

J1. O6pa3zoBanue kapbamomidocdara.

3aoanue 2. [londGepute COOTBETCTBYIONIUE MAPHI:

1. ®epmenT opHuTHHKapOaMounTpancepaza A. YUacTByeT B CUHTE3€ aprHHUHOSHTapHON

(OKT). KHUCIIOTBI.
2. depMeHT apruHasa. b. YuacTByeT B cuHTE3€ LIUTPYJLUINHA.
3. ®epMeHT aprHHUHOCYKITMHATCHHTETA3a. B. YuacTByer B pacnase apruHUHOSTHTapHOU
4. @epMeHT aprMHUHOCYKIIMHATIINA3A. KHCJIOTBI.
I'. YuacTByeT B peakuuu ruJiposin3a
apruHMHA.

Hpa6uﬂbHOCMb pemeHuﬂ npoeepvnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3adanue 1. B XIMHUKY MTOCTYNMHI OOJBHOM C MOBTOPHOM PBOTOM, CYIOPOKHBIMH TPHITaJIKa-
MU, MIOTE€PEN CO3HAHMS, BHI3BAHHBIMHU OTPaBJIICHHEM aMMHakoM. [louemy mpu BBICOKOI KOHIIEHTpa-
uuu NHs B kpoBU HacTymnaeT notepsi Co3HaHusl M cMepTh? BeiOepurte nmpuunny:

A. CHIXeHHe KOHIIEHTPALIMH TII0OKO3bI B KPOBH.

b. [loBbiieHne coaep:kaHusi MOYEBUHBI B KPOBH.

B. IloBbiienue copepxanus anerui-KoA B nedeHu.

I'. Camxenue koHnenTpauun AT® B KiIeTKax Mo3ra.

J1. IloBbllIEHHE COEPHKAHUS TIIFOKO3bI B KPOBH.

3aoanue 2. llonbepute K KaXI0H MPOHYMEPOBAHHOW peakIuu oOMeHa (eHuIaTaHnHa U TH-
PO3HMHA COOTBETCTBYIOLINI (PepMEHT:

1. ®en —— Tup. A. lekapOokcunaza quokcueHmIaiaHuHa.

2. JO®PA —> nodamus. b. Oxcuaza roMOr€HTU3UHOBOM KUCIIOTHI.

3. F'oMOreHTH3NHOBAsT KUCIIOTa —> B. ®enunanaHMHruIpoKCHIIasa.
dbymapuamerar. I'. ®eHnnanaHMHTpaHCAMHHA3A.

4., ®en —> QeHummpyBar.

3aoanue 3. Cxonbko Moneii AT® Tpebyercs mns cuHTe3a 1 Moyst ModeBuHBI? Hamwmmure
peakuuu (cxema), uayuue ¢ 3arpatod AT®, ykaxute GpepMeHTHI.

3aoanue 4. bonbHas cTpaiaeT HACIEICTBEHHBIM 3a00JIeBaHUEM — allkanToHypHe. XKamyet-
Csl Ha CUJIbHBIE OOJIM B CcycTaBax, IO XOJy I03BOHOYHMKA. [IposiBieHne apTpuTa B JaHHOM cilydae
MO>KET OBITh BBI3BAaHO HAKOILJICHHMEM ONpPEeIeHHOT0 MeTabonnTa. HazoBute 3TOT MeTabOIHT:

A. ©ennnnaganuH. I". 'oMoreHTH3MHOBAs KUCIIOTA.
b. Aneroarnerar. J1. @eHuImupoOBUHOTpaIHAS KUCIIOTA.
B. Tupo3sus.

3aoanue 5. OueHute (QyHKIMOHAIBHOE COCTOSHUE TMEYeHM U moyek y OonbHbIX C. u A.
C y4eTOM OMOXMMHUYECKHX MOKa3aTesIel KPOBU U MOYH:

5.1. YV 6omnbHOTO C. conmepkaHre MOYEeBHHEI B KpoBH 1,8 MMoub/1. C Mo4oit BeiBoauTCS 12 T
MOYeBHHBI B cyTKH. [loTpebienue Oenka ¢ numeil — J0CTaTOqHoe.

5.2. BonpHolt A. moTpebsier B cytku 105 T momHomeHHOTO Oenka. CoiepikaHne MOYCBHHEI B
KpoBH 14 MMOJIB/JI, ¢ MOYOM BBIBOAUTCS 8,5 T MOYEBUHBI B CYTKH.

OTBeThI K pelIeHH 0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHs 3HAHUL .
1—AB,A.2—A,B, 1.

r K
3. Fmyramar ——> OL-I/IMI/IHOFJ'IYTapaTl—) o-KeTorayrapar + 3.
13
na camocmoamenvnoit padomot.
1. A T'nmyramMuHCHHTETa3a.
B. [nyramar JII' (HAJI®H - HY).
B. I'myramnnasa.
I'. AcnaparuHcuHTeTa3a.
. Kapbamoundocdarcunrerasa |
2. 1—B,2—TI,3—A,4—B).
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JIABOPATOPHAS PABOTA (60 MuUHYT)

Padora 1. Onpenesnenne coaep:kaHusi MOYeBHHBI B MOYe.

C Mouoii 310poBoro yenoBeka Boiensiercs 3a cytku 20—35 r wim 333-583 MMoIE MOUEBUHBI.

Ilpunyun memooa. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOYEBMHBI, COepKalleldl aMUHOTPYII-
TbI, 00PA30BBIBATH C 71-TUMETUIIAMHUHOOCH3AIBJICTHIOM B KHUCJION Cpelie KOMIUIEKCHOE COeTUHEHUE,
OKpAILlIEHHOE B JKENThINA 1BET. IHTEHCUBHOCTh OKPACKH MPSIMO MPOIOPLHUOHATEHA KOHLEHTPALUN
MOYEBHHEI B HCCIIEAYEMOM MOYE U OmpeesieTcs: (POTOMETPHUECKHU.

Xo0 pabomul

BakHo: muneTku U NpoOUPKH I0/KHBI ObITH 00513aTEJILHO CYyXHMH.

B Tpu npoOupku HammBaroT mo 0,2 M COOTBETCTBEHHO MOYH (OIBITHAS 1MPpo0a), craHIapTHO-
ro pacTBopa MO4YeBHHBI (25 Mr/mi1) U BOzbI (KOHTPOJIb Ha PEAKTUBBI), AOOABISIOT B KaXIYIO IO
1,2 mn 2% pactBopa mapaguMeTHIaMHHOOCH3AIBACTHIA W THIATEIBHO IMEepeMennBarT. Yepes
15 MMH OTIBITHYIO U CTaHJAPTHYIO MPOOBI (POTOMETPUPYIOT B CyXHX KIOBETaX 3 MM C CHHUM CBETO-
bubTpoM (muHa BosHbl 400 HM) IPOTHUB KOHTPOJIBHOM MPOOHI.

Pacuem. CopnepxaHre MOYCBUHBI B OMBITHON MPOOE PACCUMTHIBAIOT MO CTAHIAPTHOMY pac-
TBOPY MOUYEBUHBI 110 hopMyIie:

Con = CCT : Eon / ECT,

rae Con — KOHIIEHTpAlUs MOYEBHHBI B MOYe B Mpode Mr/mi; Cer — KOHIIGHTpAIMsl MOYEBUHBI B
CTaHIapTHOU mpobe, 25 mMr/mi; Eon — ONTHYECKas TUIOTHOCTh MPOOBI; Fer — ONTHYECKAs TUIOT-
HOCTh CTAHJAPTHOTO PACTBOPA MOUYEBUHBI.
[MonydeHnyto BenmuuuHy yMHOXkawoT Ha auype3 (1200-1500 mi) U moiy4aroT CyTOYHOE CO-
nepxaHue MoyeBrHbI B Moue. Koaddumment nepecuera B enunuisl CU (Mmons/cyt) — 0,0167.
Pe3yabrar: Eon =

Ecr=

Pacuer:

Knunuxko-ouaznocmuueckoe 3nauenue. [1oHmkeHHOE coiep)KaHUe MOYEBHUHBI B MOYE OTMe-
qaeTcs npu HedpuTe, alua03e, MapEeHXUMATO3HOW KEJITyXe, IUPPO3€ NEUCHH, YPEMHUH, TTOBBIIICH-
HO€ — TMPHU TOJOJIAaHUH, 3JI0OKAYECTBEHHOW aHEMHUM, JHMXOpaJKe, WHTEHCHBHOM pacmaje OelKoB
B Opranus3Me, mociie mpuemMa CaIMIIIATOB, TIPU oTpaBieHnU (Hochopom, BEICOKOOEITKOBO THETE.

BoiBoa:

Pagora 2. KosinuecTBeHHOE onpe/ieieHHe 0CTATOYHOI0 a30Ta.

A3zoTcozepikaiiye HeOeNKOBbIE BEIECTBA COCTABIISAIOT (PPAKLHUIO OCTATOYHOIO a30Ta KPOBH
(MpoMeXyTOUYHbIE UM KOHEYHBIE NMPOTYKThl 0OMEHA MPOCTHIX U CIOXKHBIX OETKOB). ITO MOYEBHHA,
MoueBasi KUCIIOTa, KPeaTuH, KpeaTUHUH, aMMHaK, WHAWKAH, OMIMPYOUH, MOJUIENTH b, aMUHOKHUC-
JOTHI ¥ AP. A30T THX BEIIECTB HA3BIBAIOT OCTATOYHBIM, TIOCKOJIEKY OH OCTaeTcs B (pMiIbTpare Imo-
CJie OCaXJEHHsI OJIKOB TJIa3Mbl KPOBH.

OCHOBHOHW YacThIO OCTATOYHOTO a30Ta KPOBH sBIIAeTCA a30T MouyeBWHBI — 50 %, 3atem
CIIeyeT a30T aMUHOKHCIOT — 25 % u a30T Apyrux aszoTcojepkalluX KOMIOHEHTOB. B Hopme
ocTaTouHbIi a30T kpoBu cocraBiseT 14,3-25,0 mmonn/n (2040 mMr%); y HOBOPOXKIEHHBIX —
42,84-71,40 mmoub/n (60-100 mr%); ma 10-12-if neHb CHUXAETCS JO YPOBHS, OINPEICIIIEMOTrO
Y B3POCITBIX.

Ilpunyun memooda. OcTaTouHBIN a30T KPOBU OIPEICISAIOT B 0€30€IK0BOM (HIbTpaTe Mmocie
OCaXXICHUSI OCIKOB KPOBH PAa3IMYHBIMHU OCAIUTEISIMUA (TPUXJIOPYKCYCHOW KHCIIOTOM WIIM BOJb(pa-
MaToM) C TOCIEAYIOIEeH MHUHepanu3aueld 0e30eIKoBOro (uiIbTpara KOHIGHTPUPOBAHHOW CEPHOM
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KHCIIOTOM. A30T BCeX HcCleayeMbIX (hpakLuii B BHJIE aMMHUaKa CBA3BIBACTCS C CEPHON KUCIIOTOM, 00-
pasys cynbdar aMMOHHS, KOTOPBI B3aUMOJICUCTBYET ¢ peakTuBoM Heccrnepa (1ienoyHoi pacTBop
komruiekcHou comu prytd Ko(Hgls)) ¢ oOpasoBanneM COeIMHEHHUS KEATO-OpaHKeBOro IBeTa. VH-
TEHCUBHOCTb OKPALIMBAHUS TPONOPIMOHAIbHA KOHIIEHTPAIlMA aMMHaKa, a, CJIe0BaTENIbHO, U a30Ta.

X00 padbompi. I'0TOBAT TpH 00BIUHBIE TPOOUPKHU. B 1-10 HanuBaroT 1 M1 rOTOBOro MUHEpAIH-
3ata ¥ 9 M1 BoabI (OmbITHAS Mpo0a), BO 2-10 BHOCAT 1 MuI cTaHmapTHOTO pacTBopa cylbdaTa aMMo-
Husg 1 9 Mt BoaibI (CTaHmapTHas npoda), a B 3-10 HanuBaoT 10 M Boabl (KOHTPOJIb). 3aTEM BO BCE
npobupku BHOcAT 1o 0,5 mn peaktuBa Hecciepa. doToMETpUpYIOT ONBITHYIO (MHHEpaIHM3aT)
U CTaHAAPTHYIO MPOOBI IPOTUB KOHTPOJIS MpH cuHeM cBeTodmibTpe (mumHa BoiHbl 400 HM) B KiO-
BETE 5 MM.

Pacuem. Conepxanyie OCTaTOYHOTO a30Ta B OMBITHON MPOOE PacCUNTHIBAIOT IO (hopMmyIie:

Con = (CCT : Eon / ECT) : 71,4,

rne Con — KOHIIGHTpALUsi OCTaTOYHOTO a30Ta B KPOBU, MMOJB/J; Cer — KOHIIGHTPALUsl a30Ta
B cTanaaptHoii mpode (0,1 mr B 1 min); Eon — OnTHYECKas INIOTHOCTh OMBITHOM MPOOBI (MUHEpAIH-
3ar); Ecr — onTHyeckas IJIOTHOCTh cTaHiapTa (cynbdar ammonus). 71,4 — koaddunueHT nepe-
cuera B enuHUIBI CU (MMOJTB/1T).

Pe3yabrar: Ecr =

Eon =

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. OnpeneneHe OCTaTOYHOIO a30Ta U €ro (pakuuit
UCIOJIb3YETCs Ui IMarHOCTUKU HApyIIEHUS BBIACIUTENbHON (PYHKIINY MOYEK U MOYEBHHOOOpa3o0-
BaTeNIbHOW (YyHKIMM neueHH. [IoBBIIIIEHHEe OCTaTOYHOIO a30Ta B KPOBHM HA3bIBACTCS A30MmeMuei.
A3oTemMust MOKET OBITh IBYX BUJIOB: abcoiomHuotli (HAaKOIJIEHUE B KPOBU KOMIIOHEHTOB OCTaTOYHO-
0 a30Ta) U omHocumenbHou (1eruapaTalys opraHu3mMa pyu pBoTe UK MTOHOCE).

[TpyuumHBl a0COIOTHOW a30TEMHH MOTYT OBITh JIBE: PETCHIIMOHHAS (ITOYEYHAs) U TMPOTYKIIH-
OHHas (BHeNOueYHas). Pemenyuonnas a30TeMUs BBI3bIBACTCS 3aJ€P>KKON a30TUCTHIX IUIAKOB MPU
UX HOpPMaJbHOM 0Opa30BaHUM W HAOJIOJAeTCs MPU HApYIIEHWU BbIIEIUTEIbHON CIOCOOHOCTH TO-
YeK, HalpuMep MpPU OCTPhIX M XPOHMUYECKUX He(PpUTaxX 3a CUET MOBBIIIEHHUS YPOBHS MOUYEBUHBI
B KpoBu. [Ipu xpoHnueckux HedpuTax cToikas a30TeMUs YKa3blBaeT Ha Pa3BUBAIOLIYIOCS HEI0CTa-
TOYHOCTh MOYeK. [IpodyKyuonHas a30TeMusl HabII0JaeTcsl IPU YCHIIEHHOM pacmajie OeJKoB U Ipe-
o0JazlaHuy aMHUHOKHUCIIOT, HallpuMep, MpH 3JI0KAYeCTBEHHBIX HOBOOOpa3zoBaHuUsX. lloBblleHue
OCTaTOYHOTO a30Ta OTMEYAETCS MPU KaXEKCUU HEPAKOBOTO MPOUCXOKICHHUS, BBI3BAHHON TYOEpKY-
J€30M, 11abeTOM U IUPPO30M MEUYEHHU, NTPU CEPICUHON HEAOCTATOUYHOCTH, HH(EKIIMOHHBIX 3a00J1e-
BaHUAX (CKapiaTuHe, TudTepun). Y HEJOHOIIECHHBIX JeTel a30TeMHUsi MOXKeT OBITh CBsI3aHa C IO-
YEeyHOM HEJOCTaTOUYHOCTHIO M YCHJIEHHBIM pacraioM TKaHEBBIX OENKOB.

[ToHmxeHue coxep’kaHus OCTATOYHOTO a30Ta HAOIIOAAETCS MPU HEJOCTATOYHOM MHTAHUH
Y UHOT/AA IpH OEpEeMEHHOCTH.

BriBoa:

IHoanuces npenogaBares:
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OBMEH HYKJIEOIIPOTEMHOB.
METO/AbI MOJIEKYJIAAPHOU BUOJIOI'TU

3AHSATHE 20
XUMMSA U OBMEH HYKJIEOITPOTEMHOB. ONPEJEJTEHUE COAEPKAHUS
MOYEBOMU KNCJIOTBI 1 OBIIEI'O A3OTA B MOYE

AKTYaJILHOCTH TeMbI. Y B3pOCIIOr0 3/I0pOBOT0 YeJOBEKa HaOJII01aeTCs a30THCTOE PaBHOBE-
cue. [loctymaromuii ¢ numieil a30T B OpraHu3Me He 33€P>KUBACTCS M BBIIEIACTCS, TTIaBHBIM 00pa-
30M, [IOYKaMH B COCTaBE MHOTHX MPOIYKTOB (MOYEBUHBI, AMUHOKHUCIIOT, MOYEBON KUCIIOTHI U JP.).
JUnst ¥U3y4eHusi COCTOSIHHSI a30TUCTOrO0 OOMEHA B OpPraHU3ME IOJIb3YIOTCS ONpEAeIeHuEM OOIIero
a3oTa MouM. B nuarHoctHke psna 3a0ojeBaHUIl MPUMEHSIOT METOJBI OMPENEICHUs COAEP KaHUS
B MOYE OTJIEJIbHBIX a30TCO/ACPKAIINX COeAMHEeHuI. Hampumep, npu BpoKIEHHBIX HAPYIICHUSX 00-
MEHa aMUHOKUCIIOT UCCIIEAYIOT COAEepkKaHUE OTJCIbHBIX AMUHOKUCIIOT WM IIPOAYKTOB UX MeTabo-
nu3ma. KoiuectBo MO4EBOM KMCIOTHI B MOY€ M KPOBHM 3aBHCUT OT ITOCTYILICHUS HYKIICOIIPOTEH-
HOB C NUIIEH U OT MHTEHCUBHOCTH UX KIETOYHOrOo MeTabonu3Ma. DTOT MOKa3aTellb — Ba)KHBIM
KpUTEpUN B TUArHOCTUKE U KOHTPOJIE JICUEHUS [1OJIarPhl.

3HaHME MEXaHU3MOB pacla/ia U CUHTE3a IYPUHOBBIX U MUPUMHIUHOBBIX HYKJIEOTHUIOB, PETy-
JAUUU 3THUX TPOLIECCOB IO3BOJWIO pPa3paboTaTh U INPUMEHUTh JIEKAPCTBEHHBIE IIperaparsl,
BIIUSIIOIIUE HA TIPOIECCH JEJIEHUs KJIETOK (HampuMmep, aHTU(OIaThl B XUMHOTEPAIUU OMyX0Jiei), ’
CIIOCOOCTBYET TOHUMAHHUIO MEXaHH3MOB JICHCTBHS MPENapaToB, UCIOIB3YEMBIX B KOPPEKIUHU T'H-
MO3HEPreTHYECKUX COCTOsHMI opranu3Ma ( UM® (puboKcHH), OpoTaT KaJIus | Jp).

Llesb 3aHATHSA TTOIYYUTH NPEACTABICHUE O KaTaOOIM3Me HYKJICOIPOTEHHOB B TKAHAX U JKe-
JTyJOYHO-KUIIIEYHOM TpaKTe, MEXaHU3Max OMOCUHTE3a M paclaja HyKJICOTUJOB U PETYISIUU ITUX
IIPOLIECCOB; MMO3HAKOMUTBCS C IPUMEPAMU HCIIOIb30BAHMS ITUX 3HAHUM B JUArHOCTUKE U JICYCHUU
OoJsie3HeH; A 3aKpeTyIeHns] TEOPETHUECKOT0 MaTepraia MpoBeCTH J1abopaTopHyto paboTy Mo Ko-
JIMYECTBEHHOMY OIPEEIEHNI0 MOUYEBOM KUCIOTHI K OOLIETo a30Ta B MOYe.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMU. /{11 OJHOrO YCBOEHHUS T€Mbl HEOOXOJIMMO
MTOBTOPUTH M3!

*  obwel xumuu.

— TUTPOMETPUYECKHE METO/Ibl AaHAIU3a;

*  Ouonozcuu:

— CTPOEHHE F€HETUYECKOTO alapara KIeTKH;

= OUOoOp2aHUYECKOU XUMUU:

— (opMy1bl U CBOMCTBA FeTEPOLMKIMUECKUX COSTMHEHUH (ITypHHbI, THPUMUIUHBI);

— XHUMHUYECKHUE CBOWCTBA U (OPMYJIbI THIIOKCAHTHHA, KCAHTUHA, MOYEBOW KUCIIOTHI;

— CBOWCTBa COJIEH MOYEBOW KUCIOTHI (YpaToB);

— (opMyJIBl A30TUCTHIX OCHOBAHUM, HYKJIE03UI0B, HYKJIEOTHIOB.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [lonGepute COOTBETCTBYIOIINE APl BOIIPOC — OTBET:

1. AneHo3uH. A. IInpuMUIMHOBBIN HYKJICO3U,.

2. I'yanuH. b. A3oTHcTO€ OCHOBaHME MYPUHOBOIO PsJA.

3. [luTo3uH. B. ITupuMHIHOBBINA HYKJIEOTHI.

4. Ypununatpudocpar. I'. A3oTHCTOE OCHOBaHME NUPUMHUINHOBOTO PAIA.
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. [lonbGepure COOTBETCTBYIOIIHE APl BOIIPOC — OTBET:

1. [TepBuunas ctpykrypa JJHK. A. Mojenb «IBOHHASI CIUPAIIbY.

2. Bropuunas crpykrypa JJHK. B. 3,5-®ochonnsduprsie crs3m.

3. 115t mepBUYHON CTPYKTYPBI B. IlocnenoBaTeabHOCTh HYKJICOTUAOB
PHK xapaxTepHsl CBS3H. B [IOJIMHYKJICOTUIHOM LIETIH.

4. JInst BTOPUYHON CTPYKTYPBI I'. BogopoaHbie CBsI3U MEXAY a30TUCTBIMU
JAHK xapaktepHBbI CBs3H. OCHOBaHUSIMH.

. Cumnsl ruapooOHOTO B3aMMOICHCTBUS MEKTY
BBIIIIE- U HIDKEJISKAILUMHU a30TUCTHIMU
OCHOBAHHSIMHU.

HpCIGZ/lJleOCmb pemeHuL? npoeepbnie, conocmasue ux ¢ omeemdamu.

Bonpocs! 1151 06cyx1eHus:

1. MOHOHYKIICOTU/IBI, CTPOEHUE, HOMEHKJIATYpa, OMOJIOTHYECKas! POib.

2. [lepBu4Hasi, BTOpUYHAS W TPETHYHAS CTPYKTYPHl HYKJICHHOBBIX KHCIOT (OCOOCHHOCTH
CTPYKTYpPBI, Pa3HOBUJIHOCTH, TUIIBI CTAOMIN3UPYIOIINX CBS3EH ).

3. Obmen mykieonpoTenHoB. [lepeBapuBaHHE HYKICOIPOTECHHOB B JKETYIOYHO-KUIIICIHOM
tpakTe ( 3Tamsl, pepMeHTh). Paciaa HyKIeHHOBBIX KHCIOT B TKAHSX, POJIb JIN30COMHBIX (DEPMEHTOB.

4. Pacniaj mypyuHOBBIX HYKJICOTHIOB (XMMHU3M, MOYEBasl KHCIIOTA KaK KOHEYHBIN MPOIYKT Ka-
tabonusma). [Ipencrasnenne o HapymIeHUSIX TyPHHOBOTO OOMeHa (TUIEPYpPUKEMHUS U MOAarpa, mo-
Ye4YHO-KaMEeHHasi O0JIC3Hb ).

5. BrocuHTE3 MypUHOBBIX HYKJICOTHIOB d€ NOVO. MICTOYHUKH a30Ta U yriiepojaa MypuHOBOTO
KOJIbIIa, y9acTre (pOMeBOl KUCIOTHI, OCHOBHBIE TIPOMEKYTOUHBIC MPOIYKTHI, KITFOUeBOH (DepMeHT,
perynsanus cunresa. [IpencraBienne o CHHTE3€ HYKJICOTHOB U3 CBOOOIHBIX a30TUCTHIX OCHOBaHHIMA
Y HYKJICO3HUIOB.

6. Pacnag mupuMUAMHOBBIX HYKJICOTH/IOB.

7. bBuocuHTe3 MUPUMHUIMHOBBIX HYKJI€OTHA0B. CyOCcTpaThl, cxema mpoiiecca, KiitoueBou dep-
MEHT, PeryJsllvs CHHTE3a, POJib BUTAaMUHOB. lIpencTaBieHue O HApyIIEHUSX MHPHUMHIAUHOBOTO
oOMeHa (opoTaluypus).

8. Cunre3 nezokcupubonykieosuapocdaroB, Hykiaeo3uaaudocPaToB U HYKICOZUATPHUPOC-
(baros.

9. O6muit a30T MOYH (KOJTMYECTBO, KOMITIOHEHTHI M UX TIPOUCXOXKICHUE).

JIMTEPATYPA JUIA ITIOATOTOBKH

1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 307-338.
2. buonoeuueckas xumus / A. 1. Taranosuu [u np.]. Munck : Bein. mik., 2013. C. 241-262.
3. KoHCIIEKT TEKIIHH.

3AJAHUSA JJI5SI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. Bribepute Moy0KEHUs, MPABUIBHO XapaKTEpU3YIOIIHE CBOMCTBAa KCAHTUHOKCH-
Jas3bl:

A. Ee kodepmMeHTOM siBIsieTCs MPON3BOAHOE BuTamuHa PP.

b. OnHuM 13 POJYKTOB peakIuu 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 YCTaHOBIIEHA THUIIEpypUKeMHsl. B pe3ynbTaTe akTUBAlUUA 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 NUPUMHINHOBBIX HYKJIEOTHIOB.

3aoanue 3. HOHOJ’IHI/ITG HEAOCTAOIMMMHU KOMIIOHCHTAMHU pPCAKIIUK CUHTE3a ITYPUHOBBIX pI/I60-
HYKJICOTUOOB:

1. ®PIID + ? — 5-docdoprubdo3unamMuH. 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 KOMIIOHEHTaMHU PEAaKIMM 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 npoeepbnie, conocmasue ux ¢ omeemdamul.

TIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. lpu Tepanuu HEKOTOPHIX (HOPM paka IPUMEHSIOTCSI HHTHOUTOPBI AUTUAPOPOIIa-
TpenykTasbl. TopMOXKEHHE KaKuX peakLuil ONpeAesieT IUTOCTaTHUECKOE IeHCTBUE IIpenapara?

A. CuHTe3 NUPUMHIMHOBBIX HYKJICOTH]IOB.

b. CuHTe3 nyprHOBOIO s11pa HYKJIE€OTHIOB.

B Cunre3 1e30KCUIIUTUANIIOBBIX HYKJIEOTHIOB.

I'. CuHTE3 IUTUAWIOBBIX HYKJIEOTH/IOB.

. Cuntes nYMO.

3aoanue 2. Y pebenka ¢ cunapomoM Jlema—Huxana — KOPKOBBIN Mapanny U TUMIEPYPHKE-
Musi. KoaudecTBO IKCKpEeTHpyeMbIX MYypHHOB yBenudeHo. JlepekT kakoro ¢epmMeHTa BBI3BIBACT
JAHHYIO TTATOJIOTHIO?

A. KcauTnHOKCHIA3EL.

b. Aneno3sunae3saMuHasbl.

B. I'mnmokcantun-ryanus-docdopudo3unTpanchepassl.

I'. KapGamonndocdarcunrerassl.

J. TuMuInIaTCUHTABHI.

3aoanue 3. Xennmue ¢ muMdosieiiko30M Ha3HAUYeH MPOTHUBOOMYXOJIEBBIM Mpenapar — 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;3-1;4-A).4(1-5;2-A;3-/1;4-B,I';5-B,TI).

JIABOPATOPHAS PABOTA (60 MuUHYT)

Pabora 1. Onpenesenue copep:kanus 001Iero a30Ta MOYH KOJOPUMETPUYECKHM METO/I0OM.

HccnenoBanue o0miero a3ora MO4d MOKET ObITh MCIOJIB30BAHO JUISl MCCIEAOBAHUS COCTOS-
HUs azotucroro Oananca. KomuuecTBo o01iero a3ora, BbIIEISIEMOro 3a CyTKH ¢ MOYOH, y B3pOCIIO-
ro uesnoBeka coctaBisier 6-17 r (428-1214 MmMonb/cyT).

IlIpunyun memooda. llocne cxuranus (MUHEpAIU3alMU) OPraHUYECKUX BEIIECTB MOYHU
C KOHLIEHTPUPOBAHHOW CEPHOI KUCIIOTON a30T BCEX MCCIEAYEMbIX (Ppakuuil B BUJE aMMHUAKa CBA-
3bIBAETCS C CEPHON KHUCIOTOM, 00pasys cyibdar ammoHus. Kojgopumerpuueckoe onpezeneHue oo-
IIET0 a30Ta OCHOBAHO Ha TOM, YTO CyJb(haT aMMOHHs 0Opa3yeT ¢ peakTuBoM Hecciepa coenune-
HUE JKeJITO-OPaH)KEBOr'0 11BETa, MHTEHCUBHOCTb KOTOPOI'O IPSMO MPONOPIMOHAIbHA KOHIEHTPAaIUU
aMMHaKa, a CJIe10BaTeNIbHO, U a30Ta B MOYE.

X00 pabomui. I'0TOBAT TpU OOBIYHBIE CyXH€ NPOOUPKHU. B 1BE M3 HUX OTMEPUBAIOT COOTBET-
crBenHo 0,5 M1 munepanu3ara (onbit) U 0,5 MJI CTaHAAPTHOTO pacTBOpa cyibdara aMMOHHS (CTaH-
napt, comepkammii 0,2 mr azora B 1 mur). [TpubaBnsitoT B Kakayr0 mMpoOHUpPKY 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. CoaepkuMoe NMpoOUpPOK TIIATENBHO Tepe-
MenBatoT. Heo6xo0umo cmpozo codarodams nopaooK npuiueanus peazenmos u mujameibHo
nepemewiugams Hcuokocmo. POTOMETPUPYIOT ONBITHYIO U CTAHAAPTHYIO IPOOBI IPOTUB KOHTPOJIS
pu cuHeM cBeTouibTpe (AyinHa BoJHbI 400 HM) B KIOBETE O MM.

Pacuem. Coznepxanue a3oTa B ONBITHOM NMpoOe pacCUUTHIBAIOT MO CTaHJAPTHOMY PacTBOPY
cynbdara ammonus o popmyiie:

Con = Cer * Eon | Eer,

rie Con — KOHIEHTpaIMs a3oTa MOYHM B Hcciemyemoit mpobe, mr/mi; Cer — KOHIEHTpAIHS
(NH4)2SO4 B cranmaptHoit pode (0,2 mr B 1 min); Eon — ONTHYECKAst MJIOTHOCTH OMBITHON MPOOBI;
E¢r — onTH4YecKast TNIOTHOCTh CTaHIapTa cylb(haTa aMMOHHS.

Copep:xanue o011ero a3oTa B Moue (I/CyT) pacCUMUTHIBAIOT MO hopmyie:
Con - 100 - cyrounsrii quypes / 0,5 - 1000,

rae Con — KOHIIEHTpAIIUA a30Ta, HalIeHHas o cTaHaapTHoMY pacTBopy; 100 — pasBenenne Mouu
NpH TPUTOTOBIICHMHM MHHepanmu3aTta, 0,5 — KonndecTBO MWHEpanm3ara, B3STOTO IS aHAIH3a;
1000 — ko3¢ puiineHT nepeBoia MUJUIUTPAMMOB B TPaMMBI.

CytouHoe BbIJIeTIeHHEe Moun cocTaBisier B cpeqHeM 1500 mur mist myxxuud u 1200 mur st
xeHmuH. Koaddurment nepecuera B enunuiel CU (Mmons/cyT) paseH 71,39.

Pesyabrar:  Eoy = 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 (YHKIMH COJCPIKAHHIE
o0I1Iero a3oTa B MO4Ye yMEHbINAETCS. 3a/Iep)KKa a30Ta B OpraHu3Me HaOII0AaeTCs pu 3a00IeBaHM-
SX TICUYCHHU M CEPJCYHO-COCYAUCTON CHCTEMBI B CBS3M C BOSHUKHOBEHHEM OTEKOB, MPU HAIUYUH
IKCCYAATOB M TPAHCCYIATOB.

VYBenuueHHne coiepKaHus 00IIero a30Ta B MOYEe OTMEYACTCs IIPU YCHIICHHOM pactiajie 0eIKoB
(oTpunaTeNbHBIN a30THCTHIA OanaHc), AuadeTe, MPH PaccachlBAHUH DKCCYIAaTOB U TPAHCCYIATOB,
XpOHUYECKOM oTpaBieHuu (Gochopom.

BriBoxa:

Padora 2. OnpenesieHue coaepKaHusi MO4eBO KUCJIOTHI B MOYe.

MoueBasi KUCJIOTa Yy YelIoBeKa SBISETCS KOHEYHBIM MPOAYKTOM OOMEHa MypHHOBBIX OCHOBA-
HUH, BXOISIINX B COCTaB CIIOKHBIX OCIIKOB — HYKJICOIIPOTEHHOB.

B Hopme y denmoBeka ¢ MO4YOH BbLAENsSeTCS MoueBOM kuciaorel 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 COACPKAHUIO MOYeBOW KHUCIOTHL. KommdectBo ¢ochopHo-Bombdpa-
MOBOM CHHH OTPEACIISICTCS IyTeM TUTPOBaHUS KpacHoi KpoBsiHO# cosbio Ko[Fe(CN)g]. [Tocnennss
okucinsger hochopHO-BOIbPPAMOBYIO CHHb, U CHHEE OKPAIIMBAHHUE NCYE3aET.

Xo00 pabomer. K 1,5 mn moun npubasisitor 1 mir 20 % pactBopa kapbonara Hatpust u 1 mi
dbochopHo-BonbPpamoBoro peaktuBa Donmna, nepememuBaoT u TUTpytoT 0,01H pactBOpom
K3[Fe(CN)e] 10 ricue3HOBEHHUS CHHETO OKpAIIUBaHUSI.

Pacuem. ConepxaHre MOUYEBOM KUCIIOTHI (B MI') B CYyTOYHON 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.
Koaddunument nepecuera B eaununsl CU (mmons/cyt) — 0,0059.

Pesyasbrar: a =
Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. I'unoypuxkypust (yMEHbIIEHNE BbIJCIEHUS MOYEBOI
KHUCJIOTBI C MOUOIf) OTMEYAeTCs IPU Mojarpe, Hepure, MOYEYHON HETOCTaTOYHOCTH; TUIIEPYPUKY-
pus (yBeJIMYEHHE BbIAEICHUS MOYEBOM KUCIOTHI C MOYOM) — MpPH JEHKEMHUH, YCUIICHHOM pacnajie
HYKJICOIIPOTEHHOB. Y JeTel BBIACNAETCS OTHOCUTENBHO OOJIbIIe MOYEBON KUCIIOTHI, YEM Y B3pOC-
JbIX. BeisieneHne Mo4eBOM KUCIOTHI 3aBUCUT OT COZEpKaHHUsS MYyPUHOB B MHUILE M UHTEHCUBHOCTH
oOMeHa HYKJICOITPOTEHHOB.

[Tpu nogarpe coiu MO4eBOM KUCIOTHI (YpaThl) OTKIAABIBAIOTCA B XpAIaX, MBIIIIAX U CINU3H-
cToil cymMKe cycTtaBoB. Cojep>kaHue MOUYEBOW KUCIOTHI B KPOBH MOXKET OBITh IMOBBIIICHO, @ B MOYE
MTOHMKEHO.

BriBoa:

IMoanuch, mpenoaaBarteJisi:
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3AHATHE 21
MATPHUYHbBIE BMOCHUHTE3bI (CHMHTE3 JHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/IbI MOJIEKYJIIPHOU BUOJIOT U

AKTYaJIbHOCTb TeMbl. 3HAaHUE CTPOEHUS HYKJIIEMHOBBIX KHCJIOT I103BOJISET NOHITh MEXAaHU3-
MBI Mepeauu U peaju3allii TeHeTHYecKo nH(opmanuu B KJIETKe, OBJla/leTh OCHOBaMHU MOHHMa-
HUS IPUYHMH HACJIEICTBEHHBIX 3a00J€BaHUN U pa3padoTaTh METO/AbI UX JeueHus. HyKiIeoTH bl BbI-
MOJIHAIOT psif creuuduyeckux QyHkuuid. HexkoTopble M3 HUX HCIOJIB3YIOTCA B KauecTBe JieKap-
CTBEHHBIX IIPENapaToB.

Leab 3aHATHSA. YCBOUTh MOJIEKYJIIPHBIE MEXAHU3MBbI PEIUIMKALMU, PEeNapaluy, TPAaHCKPUII-
UM, TPAHCIALUU U MEXaHU3MBI UX PETYJSIHNH; CUCTEMAaTU3UPOBATh STH 3HAHUS M O0OCYIUTH BO3-
MO>KHBIE MEXaHU3Mbl HApyIICHUH peanu3aluyd TeHeTUYeCKOW HHQOpMAlMH Il MOHUMaHUsS Mo-
CJIEICTBUM U MOJXOI0B K JICYCHUIO ITUX HAPYILICHUH.

TpeGoBanusi K UCXOHOMY YPOBHIO 3HAHHWii. J[JI1 TOJHOTO YCBOGHHSI TEMbI HEOOXOIUMO
MIOBTOPUTbH U3!

Kypca buonocuu.

CTPOCHHE KJICTKH,

MEXaHU3MbI MUTO3a M MEH03a;

OmoJoruveckasi poiib HyKJICHHOBBIX KUCIIOT;

OUOOP2aAHUYECKOT XUMUU.

CTPOCHHE MOHOHYKJICOTHIOB;

0OIIIHMe TPUHIIMITBI IPOCTPAHCTBEHHOW OpraHU3allui HYKJICHHOBBIX KHUCIIOT.

3ATAHUS IS CAMOITPOBEPKH UCXO/JJHOT'O YPOBHS 3HAHUI

3aoanue 1. IlonGepute napsl U HaUIIUTE GOPMYIy:

HaszBanue CocTaBHBIE YaCTH
1. I'yanosun A. Pubo3a, docdar, aneann
2. AleHWI0Bas KACJIOTA b. Jle3okcuprn603a, THMUH
3. Ypuaun B. I'yanus, pubo3a
4. Ne3oxcul IM®D I'. Ypanun, pubo3a
5. Tumuaung J. ®ocdar, nezokcnprbdo3a, IUTO3NH

3aoanue 2. Bribepute, uto otHOcuTCs Toabko K JIHK, Tompko k PHK, k /IHK u PHK:

A. Xpanenue renernyeckoit uHpopmarnuu. E. Peanuzanus renernyeckoit HHGopMaImm.

b. A, T, T, 11 K. Pubo3a.

B. Iuronna3ma. 3. Snpo.

I'. 3/,5'-bocdommrdupHas cBa3bL MeXITY AT, Y, 1

MOHOHYKJICOTH/IAMHU. K. CTaGuiabpHOCTH CTPYKTYPBI TTOIEPKUBACTCS
. le3oxcupubdo3a. H-cBszsamu.

JHK —

PHK —

JIHK u PHK —
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3aoanue 3. Ilonp3ysch pUCYHKOM (HCIIONB3YHTE TUGPY), TOAOEpUTE MAPHI:

— A. PuObocoMmel.
b. I'magkas sHAOINIa3MAaTHYSCKAS CETh.
AN B. lllepoxoBaTas 3HA0IIIa3MaTHIECKAs
CCTh.
9 ) I'. Anmapar I'onbmxu.
\ j/ | J. JIu30COMBL.
E. IlnazmaTudeckas memOpaHa.
f K. lutockener.
| 3. Snpo.
/ . Anpsimko.
~ / K. Mutoxonapus.
\;'\5 JI. Ilepokcucoma

.\\__“H. . /‘._.‘__‘__.'\5
HpaeuﬂbHocmb pemeHuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00Ccy:KIeHUs

1. Permukanust, OMosorndeckas posb, CyocTparsl, (PepMEHTHI, MOJECKYIISIPHBIA MEXaHU3M.

2. Penapauus JJHK, monexynsapHbiii MexaHu3M, OMOIOTHYECKas POJib.

3. Tpanckpumnysi, OM0IOTHYECKast POJIb, MOJEKYJISIPHBIA MEXaHN3M, MEXaHU3MBI PETYIISIIIHA
akTUBHOCTH reHoB (cxema JIpBoBa—Kako6a—MoHo, cxema ['eopruesa), mpoueccuar PHK. O6part-
Hasi TPaHCKPUIILHS.

4. T'eHeTnuecKuil KO U €ro CBOMCTBA.

5. Pexkornunus u TpaHCiIALMA Kak 3Talbl pea3allii TeHeTHYecKo nH(pOopMalluu B KIIETKE.
KoMmoHeHThl 6eoKCUHTE3UpYIoNIei cucteMbl. Pexornuius (cyOkiaeTouHas JOKalu3alus, CXxema,
cyocrpatHas cnenuduanocts APCa3). Pons TPHK B cunTese Genka.

6. CoBpemMeHHOE TpecTaBiIeHHe 0 OuocunTese Oenka. Perymsmus 6uocuHTe3a Oenka B KIeT-
K€ Ha FeHETUYECKOM YpOBHE (POJjb TMCTOHOB, TOPMOHOB U KMPOPACTBOPUMBIX BUTAaMHHOB). [TocT-
TpPaHCIALUMOHHAsT MoaupUKaMs MOJEKyN Oenka (TMIPOKCHINPOBaHUE, TIIMKO3UIUPOBAaHUE, Orpa-
HUYEHHBIN NpoTeonus, pochopruanpoBanue, KapOOKCHIMPOBAHHE).

7. CoBpemeHHbIe MeTOAbI MosieKyssspHOi Ouonoruu (ITLP, 6xot-ananu3 IHK n PHK (Cay-
3epH-0110T U HozepH-0110T), MeTox «oTtneuatkoB najibieB JJHK», kiionuposanue). [Ipunnune! npo-
BEJICHUS, IPUMEHEHUE B MEUIINHE.

8. Meton onpeeneHus nmocieaoBarenbHocTH HyKiieotua0B B JIHK (Metox Canmkepa).

JIMTEPATYPA JUIA ITIOAT'OTOBKH

Ocnoenas
1. Buonoeuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bunom, Musck : Acap, 2008. C. 338-418.
2. buonoeuyeckas xumus / A. 1. Taranosuu [u ap.]. Munck : B, mik., 2013. C. 262-277.
3. KoHcniekT Jiexmui.
Jononnumensvnan
1. buoxumus yenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.
2. Hyxneonpomeunwi : yue0. mocodue / A. JI. Taranosud [u ap.]. Munck, 2000.
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3AJAHUSA 151 CAMOCTOSATEJIBHOM PABOTBI

3aoanue 1. BCHOMHI/ITG, YTO OCHOBHAasA «Jgorma» MOJ'ICKy.]'I?IpHOfI OuoJorun YKa3bIBa€T Ha ABa

OCHOBHBIX HalpaBlIeHUS MMOTOKA TeHETUIECKONW HHPOPMAITUHU B KIICTKE:
a) XpaHeHue U repeaada nHGopManuu (PEIUTHKAIMS U peraparms);

0) Peanu3zanust reHeTHUECKOM MHPOPMALIUU — HKCHPECCHSI TEHOB (PEKOTHULIUS, TPAHCKPHII-

WS ¥ TPAHCIISIIIHA ).

Ha PUCYHKC IMOKAa3aHbl OCHOBHBIC YHACTHUKHU MCXaHNU3Ma PCINIMKAINU Y SYKAapUOT:

¥ _ , PHK-npaitnep

Mudupyowas "‘hﬁf s

Lens Sryya s DHK-nonumepa3za §
‘:.. g 4oy il
S i
YaAlHerieE NpafBIEHE - / oy RPA.0enku
JHE-nommepassa g N, _ '---.-.‘fik““_};\:‘_ ~ [335B) Xenukaza
T F T
— " N A
YaaneHue PHE-npammeps - A o LS
PHEaza H1 ! T UL . - ]
e VNG Y T
JanonHenve Gpem v, || 9 5 r I
JHE-nommmepasaf | Sy || T b L o T N T
N, Sty I R . AR =5+ RPA-Genku
CuiHBaHIe - y T e~ SSB
AHK-miraca o \ T (SSB)
o U TN N e PHE-npaiinep
Cmomarowgs o0 e T AR S

yens g
- AHK-nonuMepaza ¢

g . JHK.nonumepasa i

3aoanue 2. BcioMHUTE, YTO B Ipoliecce CHHTE3a M BO Bpems XpaHeHus: moiekyisl JHK

noaABEPraroTCsd MHOTOYUCIICHHBIM (I)I/I3I/ILIGCKI/IM, XUMHUYCCKUM U JpYyroro p

0Jla BO3JIEHMCTBUSIM, KO-

TOpbIE BBI3BIBAIOT HapyleHUs cTpykTypbl Mosekyn JJHK. CymectByer MHOrOypoBHEBasi cuctema

penapanuy NoBpeXICHUN:

— MyTallui, KOTOpble BO3HUKAIOT B Mpoliecce peruMkanuu. Pemapupyrorcs (eciau 3TO BO3-
MO3KHO) TTyT€M TMOBTOPHOTO CYUTBIBAHUS TOCTIEI0BATEIILHOCTH, yIAICHNUS HEMPAaBUILHO BCTaBJICH-

Horo Hykieoruna JJHK-nmomumepazamu, 061a1ar0uMu SK30HYKIJI€a3HOH aK

THUBHOCTBIO;

— MyTalluH, KOTOPbIE HE UCIIPABJICHBI IIyTEM ITIOBTOPHOIO CYUTHIBaHU:A. Penmapupyror mnpu mo-
MOIIM CIENUAIbHON NOCTPEINIMKATUBHON penapaunu. Monekyna poaurensckoit JTHK metmimpo-
BaHA 110 OTJEIbHBIM a30TUCTHIM OCHOBAHUSAM, U BHOBb CUHTE3UpyeMasl LEb TaKKe€ METUIIUPYETCH.
Bo Bpemst meTmnMpoBaHMS HWAET NPOBEPKA IPABHIBHOCTH PACIOJIOKEHUS MOHOHYKJIEOTHIOB,

U B CiIy4ae OOHapyXEHHsI MYTaIllMM BKIIIOYAETCS MEXaHU3M SKCIU3UOHHOU
IOLIUM METHJIMPOBAHUEM IEIH;

— MYyTalli¥, BO3HUKAIOIIME CIIOHTAHHO, B JIF0OOE BpeMsl pernapupy-
I0TCA MEXaHU3MOM 3KCLH3UOHHOM penapaiuu.

2.1. Ha pucyHke crpaBa M300pakeHa IMOCIeI0BATEIbHOCTh COOBI-
TUH SKCIM3UOHHOW perapanuy B cirydae 00pa3oBaHus AUMEpPa THMHHA B
crpykrype JHK.

PacctaBpTe B mocienoBaTeNbHOCTH, O0O3HAUYEHHOW Ha PHUCYHKE,
cienyomue GepMEeHTHI:

A. IHK-nurasza.

b. Oxcuu3noHHas HykIeasa.

B. JHK-B-nmonumepa3sa.

107

penapanuu ¢ nociaeny-
Humep THMHEHA

ATGECU GCAEGAT.A.G
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3aoanue 3. BcioMHUTE, YTO Cpear MEXaHW3MOB y3HaBaHUA Oenkamu (pepmeHTamu, pakTo-
paMM PEryisiliiy U T. 1.) OTAEIbHBIX Y4aCTKOB HYKJICOTHUIHBIX MOCIEI0BATEIBHOCTEN ONpe/IeNeH-
HYIO POJIb UTPAIOT MAJIMHAPOMHBIE TIOCIIE0BATEIILHOCTA HYKICOTHIOB (B YaCTHOCTH, MPH y3HaBa-
Hun JIHK-pectpukTazamu), KOTOpble MOTYT (OPMHUPOBATE KPECTOOOPA3HbIE CTPYKTYPHI B MOJIEKY-
se JIHK.

3.1. M300pa3ute kpecTooOpazHyto CTPYKTYPY M3 MAJUHIPOMHON MOC/IE0BAaTEIbHOCTH, 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. MexaHusMbl peanv3aliud T€HETHYe- AMINO . PHEK 1
CKOI MH(pOpMAaINK B KJIeTKe MHOTOdTanHbl. Ha pucynke KHCAOTA
M300paXEHBI OCHOBHBIC JTalbl 3KCIPECCUU T'CHOB. f
[TonGepute naps! (OykBa — Tabnuua, mudpa — pUCYHOK):
A. Tepmunanus
B. Pexoruumus o " "H\ \
B. Naunmanuys 5 \AUG UAG
I'. Cexpenus 7 13
1. @opMupoBaHU€ MPOCTPAHCTBEHHOM -/_J\J N l
CTpYRIYPH! (—) Pubocoma L
E. Dnonramus pacTyma 6
MOJTHNENTHIHAR
uenk 5

IIpasunvbHocms pewienuii npogepbme, CONOCMABUB
ux c omeemamu.

=
cihopyupoBaBanca | ﬁ |
NOTHNENTHAHAR

uenhb l

6.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. Hanumure peakuuio, katannsupyemyro APCazoil.

3aoanue 2. Ha pucyHKe HUXKE [TOKa3aHO CTPOECHUE pUOOCOM y SyKapUOT U MPOKapUOT.
2.1. ITouemy 60S + 40S = 80S, a 50S + 30S = 70S?

1. CKOpOCTI) CE€AUMMCHTAIIMU 3aBUCUT OT MAaCChI YaCTHII.

2. CKOpOCTb CE€IMMEHTAIINU 3aBUCHUT OT ()OPMBI HACTHII.

3. Ot TOTO U APYroro.

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 HEY RO CHHTEE
' ]

| [ [ | [ I -TcH

I
OIepaTop
1 J
n |.'H.'I-"l-| oo

PHE nonusepasa

CAP (xatabonutamMu aKTUBUPYEMBId 0€N0K). ITOT Oenok — perentop HTAM®, ypoBeHb KO-
TOPOH B KJIIETKE ONpPEAEIAETCS YPOBHEM IITIOKO3bI (CHUYKEHUE KOJIMYECTBA ITFOKO3bI B TUTATENIbHOM
cpene nNpuBOAUT K NOBBIIEHUIO YpoBHSI HAM® B knetke). CAP, cBsazanubiii ¢ TAMO®, npucoenu-
usercs k JJHK wu crumymupyer PHK-momumepasy, mpu 3TOM ee aKTHBHOCTh YBEITHYHMBACTCS
B 2050 pas.

Pempeccop cBsi3aH ¢ OIEPOHOM B OTCYTCTBUH JIAKTO3bI.

A. [lononHuUTE CTPOKY:

IIPpOMOTOP — MECTO CBA3bIBAHUA

omnepaTop — MECTO CBSI3bIBAaHUSA
b. U300pa3urte cxeMaTU4ecKH, UCIOIB3Ys MpeAsiaraeMble BbIlIe (OPMBI ISl YUACTHUKOB, UX

pacroJIoKEeHUE Ha ONEPOHE TP CIEAYIOMUX 4 COCTOSHUAX. B kKakoM u3 HUX OyIyT CHHTE3UPOBa-
HBI OCJIKH, KOJUPYEMbIE OTIEPOHOM?

KoMnoHeHT cpeJibl 1 2 3 4
JlakTo3a + — — +
I'mroxo3a + + — —

3aoanue 4. Ha pucyHke HUXe IPUBOJATCS pe3yabTaThl EKTpodope3a PparMeHTOB ydyacTKa
monekynasl JTHK (meton Conmxepa). IlombiTaliTech BBISICHUTH HA OCHOBAaHUHU 3TUX PE3YJIbTATOB
HYKJICOTUIHYIO ITOCIIEI0BATEIbHOCT aHanu3nupyemoro ydyactka JIHK. Kakas amuHokucnornas mo-
CJIeZIOBAaTENbHOCTh 3aKOJUPOBaHa B 3TOM yyacTke? BykBbl B CkOOKax 0003HaualOT COOTBETCTBYIO-

Me JUIE30KCUHYKICOTHIbI, BHOCUMBIE B peakuuoHHyl cpeny JHK-nmonmmepasHon peaxknuu.
Tabnuiry reHeTH4ecKoro Kojia CMOTpHUTE B yUeOHUKE.

T T| o

111 B
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Jl7is oTBETa Ha BOMPOCHI 3aJIaHU 5—6 pacCMOTPUTE AIEKTPOPOpErpaMMBbl, MPEACTaBICHHBIC
Ha PUCYHKE HUXKE.

3aoanue 5. Ha snexrpodoperpamme A (cieBa) «orneuyatku nanbiies» JJHK matepu (M), pe-
oenka (C) u nByx mpeamonaraemeix otioB (F1, F2). Yka3arenu Ha j1eBoii CTOPOHE YKa3bIBAIOT I10-
nocel JIHK, obmue mexny peOeHKOM UM MaTepbro. YKa3zaTelu Ha IMPaBOil CTOPOHE YKa3bIBAIOT IO-
nocel JIHK, obmire Mexay peOeHKOM U MpenojaracMbIMKi OTIIaMH. Baiie MHeHHE O mpejroiara-
€MOM OTIIE.

3adanue 6. Inextpodoperpamma b (crpaBa) 1mokaspIBacT pPe3ysbTaThl UCCIACAOBAHUS TOJIH-
Mopdu3ma JIHHBI PParMEHTOB PECTPUKIUHU 4 map Onm3HenoB. Bamie MHeHHE 00 HIECHTHYHOCTH
OJIM3HELOB.

A b
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— e R
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.
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. TEn . .
- i
L m
-_ & e .
- e — — .-
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!z'
LL 2
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OTBeTHI K pelIeHUI0 3a1aHuil

Jlna camonpogepku ucxo0Ho20 ypoeHsa 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 camocmoamenwvhou pabomut.
2(1-b;2-B;3-A).4(A-4,b-1;B-2;T-6; 15, E-3).

JIABOPATOPHAS PABOTA (30 MuHYT)

AHaJIU3 NPOAYKTOB I'MIP0JIM3a HYKJIEONPOTEMHOB AP OXKAKEH.

Jlnsi u3ydeHus: XMMHYECKOTO COCTaBa HYKJIEONPOTEMHOB MPOBOJAT KHUCIOTHBIM THUIPOIU3
IpOXOKeH, TTOCKOJIbKY OHU OYeHb OoraThl HykieonpoTenHamu. Crienu@UuecKuMy peakusIMu AJs
Ka)XJIOTO BEUIECTBA OTKPBIBAIOT MPOAYKTHI THAPOIU3a — MOJIUIENTH/IBI, TyPUHOBBIE OCHOBAHMS,
yrieBo U GoChOpPHYIO KUCIIOTY.

Ilpunyun memooa. Ilexapckue OpOXCKU TUAPONU3YIOT MOJ ASHCTBHEM pa30aBIeHHON cep-
HOM KUCTOTHI. [ToTydeHHBINH TUAPOIN3AT UCTIONB3YIOT IS JadbHEHIIeH paOoThI.

Padora 1. buyperoBasi peakuusi Ha noaunenTuabl. K 5 xamisiMm ruaponnsara IpuiInBarT
10 xanens 10 % pactBopa NaOH, 3atem 2 xammu 1 % pactBopa cynbdaTta meau. OTMeUaroT mosiB-
JIEHHE PO30BO-(HUOJIETOBON OKPACKHU.
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Padora 2. CepeOpsinasi npoda Ha nmypuHoBble ocHoBaHusi. K 10 kamusm ruaposnsara
npoxokeit mobapnsror 10 Kamenb KOHIIEHTPHUPOBAHHOTO pacTBOpa aMMHMaka, 3aTeM J00aBIISIOT
10 xanens 2 % aMMua4HOTO pacTBopa HUTparta cepedpa. [Ipu crosHuu depe3 3—5 muH oOpasyercs
CBETJIO-KOPUYHEBBIA OCaJI0K CepeOPSHBIX COJel MypPUHOBBIX OCHOBaHUH (comepKumMoe MpoOUpKU
[IepEMEILINBATh IIPU CTOSIHUU HE HAJIO).

PaGora 3. KauecrBeHHasi peakuusi Ha neHTo3y (Mouuma). K 10 xamism rugposusara
aposxokeid 100aBisroT 3 ka1 % cnupToBOro pacTBopa THMOJIA, IEPEMEIIUBAIOT U MO0 CTEHKE
npoOupku octopokHo npwimBaroT 20-30 Karenab KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTHL. [lpm
BCTPSAXUBAHUU Ha THE TPOOUPKHU 00pazyeTcs MPOIyKT KOHACHCAIIMH KPACHOTO IIBETA.

PaGora 4. MouubOaenoBass mpob6a Ha ¢ocdopuyrwo kuciaory. K 10 xamism rugposusara
npoxoked mobdapisitor 20 Karmeab MOJIMOCHOBOTO PEaKTUBA U KUMATAT. [Ipy 3TOM KHUIKOCTH OKpa-
IIMBAETCS B JIMMOHHO-XKEJITHIM 1BET (He ocanok). [Ipobupky cpa3y oxiaxaalT B CTPye XOJIOTHOM
BoAbl. Ha qHE mMpoOHMpKH MOSBISETCS KPUCTALIMYECKHA JTUMOHHO-KEIThIH 0canok dochopHOMO-
TUOIEHOBOM KHCIIOTHI.

BriBOa:

IMognmuch, mpenogaBarteJis:
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3AHSATHUE 22
KOJIVIOKBUYM 110 TEMAM «OBMEH ITPOCTbBIX BEJIKOB
N HYKJVIEOITPOTEMHOB», «csMOCHUHTE3 JHK, PHK U BEJIKA»

BOHpOCLI JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. AzoTHCTBI OaaHc, ero COCTOSIHHE B HOPME M TIPU MATONOTHH. YTO XapakTepusyeT Kodg-
(buLueHT U3HAIIUBaHUS?

2. buonorudeckas nieHHOCTh 0ekoB. HopMbI Oeika B TUTaHHH.

3. I'maponus 6enkoB (mpoteosns). Knaccudukamus u cBoMCTBa mpoTeas.

4. TlepeBapuBanue OenkoB. XapaKTepUCTHKA IpPOTea3 KeJlyI0YHO-KUIIEYHOro TpakTa (om-
TUMYM pH, MeXaHHU3Mbl aKTUBAIUH, CyOCTpaTHas CHEU(PUIHOCTD, IHI0- U IK30IenTuaas3sl). Poib
HCI B nepeBapuBanmu OenkoB. KHCIOTHOCTH JKEMyAOYHOIO COKa — IMPHUHIMIT OMPEICICHHS, CO-
JiepKaHue B HOPMe.

5. 'nnenne OenkoB. YMeWTe CXeMaTHUECKH M300pa3UTh MPOUCXOXKICHUE (DeHoJIa, Kpe3oa,
CKaTojla, MHAOJA, KaJaBepuHa, MyTpeciuHa. MexaHu3Mbl 00e3BpEKUBAHUS MPOJYKTOB 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. | TyramMaTaeruIporeHasHas peakuusi — XUMH3M, KOPEpMEHTEHI,
3HaueHue. Hempsimoe ne3aMuHupOBaHue.

9. Ilytn ucnonp30BaHus 0€3a30TUCTOTO OCTATKa AMUHOKHCIIOT. | JIMKOTeHHBIE U KETOT€HHBIC
AMUHOKHCIIOTBHI.

10. [Tyt 00e3Bpe)KUBAHHS aMMHAKa. Y MEUTE HAIIMCATh PEAKIIMA CHHTE3a U paciiajia acrmapa-
TMHA, TIyTaMUHA, BOCCTAHOBUTEIBHOTO aMUHUPOBAHUS 0-KETOTIyTapara, CXeMy CHHTE3a MOYEBH-
Hbl. OCcTaTOYHBIN a30T. 3HAUEHUE OTPEAEICHUSI MOUEBUHBI U OCTATOUYHOTO a30Ta B KIIMHUKE.

11. Peakuuu 1ekapOOKCUIUPOBAHUS aMUHOKHUCIIOT, OMOT€HHbIE aMHUHBI. YMeEWTe MmucaTh pe-
aKUM{ CUHTE3a TPUIITAMUHA, CEPOTOHHHA, TMCTaMUHA, Y-aMUHOMACISIHOM KHCJIOTHI, 3HAaWTE HX
pOJIb B OPraHU3ME.

12. Cunre3 karexonamMuHoB. OyHKIMM qodamuHa, HOpaJApEeHAINHA W aapeHAINHA B Opra-
Hu3Mme. HacnenctBeHHble HapylneHust oOMeHa (QeHuIanaHuHa W TUposuHa. Pomb godamuba mpu
6one3nu [lapkuHcoHa.

13. Hykneotuabl — ux cTpoeHue U GpyHKIMU. 3HaiiTe HOMEHKIATYpy U yMeiTe mucath Gop-
MYJIbI a30THCTBIX OCHOBAHHIi, HYKJIGO3HI0B M HYKJICOTHIOB; N300paxarh obpasoBanne 3'-5/-¢oc-
boaudGpUpHOI CBSI3U MEXKAY HYKICOTHIaMH.

14. Ocobennoctu crpoenust JIHK u PHK Ha ypoBHe nepBHUYHOI, BTOPUYHON U TPETUUHOMN
CTPYKTYpBbI (CTPOCHUE HYKIIEOCOM).

15. IlepeBaprBaHu€e HYKJIEONIPOTEUHOB B JKEITYA0YHO-KUILIEYHOM TPAKTE.

16. IlyTu peyTUIN3UIIUN a30TUCTHIX OCHOBAHUH M HYKJICO3HIOB B KIIETKE.

17. KoneuHble MpOAYKTHl paclaja MyPUHOBBIX W MUPUMHUIAMHOBBIX HYKJIEOTHIOB. Peakiuu
00pa3oBaHMs MOYEBOM KUCIIOTHI. [ unepypukemMust — ee MpuIuHbI U MOCIEICTBUS.

18. BuocHHTE3 MYPUHOBBIX U MHUPUMUIMHOBBIX HYKJICOTHIOB (€ NOVO: CyOCTpaThl, KIIOYe-
BbIe (DepPMEHTBI, OCHOBHBIEC ITPOMEKYTOUHBIE TPOAYKTHI. Perynsius cunre3a. Ponb BUTaMHHOB.

19. TlpumeHeHne B MEIUITMHE CHHTETUIECKUX CTPYKTYPHBIX aHAJIOTOB HYKJICO3UIOB U (OIIH-
€BOW KUCJIOTHI.

20. O6pa3oBanue ne30KCHpHOOHYKICOTH IOB st cuHTe3a JJHK (cxema).

21. Permnukanus. CyOctpaTsl, GpepMeHThl, MexaHu3M. Mexanusmbl penapanuu [IHK, pons
3TOTO Ipolecca.

22. Tpauckpumnusa. OepMeHTsI, CyOCTpaThl, MEXaHU3M, peryisius. O0paTHast TPAaHCKPHITIIHS.

23. T'eHeTHUYECKHI 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, PEeryssaus).

25. Bubl moCTTpaHCISIITUOHHONW MOAU(BUKAITIN OCIIKOB.

26. CoBpemenHble MeTobl MosekyisipHoit Oouonorun (IILIP, 6mor-ananu3 JJHK (Cayseps-
0110T), MeTo1 «oTnedarkoB naibieB JJHK», k1onupoBanue). [IpuHIIUAIIBI TOCTAaHOBKH, MPUMEHECHHE
B MCIUIIUHE.

27. Meton onpeneneHus mocienoBaTenbHocTH HykieoTuoB B JIHK (metox Conmxkepa).

Ipumep 3a0auu u sonpocos na memoo Candoicepa

Ha pucynke npuBoasTcs pe3ynbTaTbl UCCIEJOBAHMS HYK-
JICOTHIHOW TIOCIIeIOBATEeILHOCTH ydacTka Mojekynsl JJTHK (me-
toa Canpkepa).

1. Ha ueM ocHOBaH 3TOT METOL?

2. YTo HYXHO cJlenarh, 4TOOBI MOJTYYUTh TAKYH KapTHHY —
(moaTarHo)?

3. B uem npoBoauiu 31eKTpodopes, Mo KaKoMy MPHHIUITY
MIPOM30LLIO pasjienenue (parMeHToB?

4. Y10 0603HAYAIOT GYKBEI B CKOOKAX H YEPTOUYKH HA PH- | e
CyHKe?
5. Kakyro poib BBIMONHSIOT AWE30KCHHYKICOTUIBI B 3TOM |
merone?

6. B xakoM HamnpaBJICHUU CIEAYET «IUTATHY MOIYYEHHYIO dJIEKTPodOoperpaMMy U mouemy?

7. YcranoBute, B Kakoi mnocienoBatenbHocTH JIHK-monmmepasa Bkitouana HYKICOTHIbI
B CUHTE3UPYEMYIO LIEMlb.

8. UTo HYXKHO caenaTh, YTOObl pacmu(poBaTh MOJYUYEHHYIO KapTUHY M y3HATh MOCIEA0Ba-
TEIbHOCTh HYKJIEOTHIOB B aHAJIM3UpyeMoM yuactke JTHK?

9. Kakass aMHHOKHCIIOTHAsI MOCIIE0BATEIbHOCTh 3aKOAupoBaHa B 3ToM ydactke? (Tabmuia
TEHETUYECKOTO Koj1a Oy/IeT B BallleM PacTIOPSIKEHUHN ).

Bonpocsl 11 NOATOTOBKM K KOJLUIOKBUYMY U1l cTyAeHTOB MDPUY:

A3zoTHucTHBIN O6anaHc. Bubl a3oTrcToro 6anaHca B HOpME U IpU MAaTOJIOTHH.

[TorpeGHOCTH B Oenkax. buonornyeckas HEeHHOCTb OEITKOB.

[TpoTeonus, BuabI, OHONIOrHYECKAs POIIb.

[TepeBapuBanue OenkoB. OOmIas XapaKTepUCTHKa MpoTeas3, UX cyOcTpaTHas creuupuy-

el N =

HOCTb.

5. Ponb consHOM KMCIOTHL B IepeBapuBaHUM OEITKOB. AHAJIN3 KeyJOUYHOT'O COKa.

6. AMHHOKHCIIOTHBIH (DOH]T KJIETKH, €Tr0 HCTOYHUKH U TTYTH UCIIOIh30BAHUS.

7. TpancamMuHUpOBaHME, aMHUHOTpaHC(epasbl, kodhepMeHTHas QyHKIUS BuTamuHa Be. Kiu-
HUKO-TMarHOCTHYECKOE 3HaYCHUE ONpeIeNIeHHsI akTHBHOCTH aMHHOTpaHc(hepas3 ChBIBOPOTKH KPOBH.

8. Ilytn ne3aMuHUpPOBaHMS aMUHOKHUCIOT. OKHCIUTENbHOE AE3aMHUHUPOBAHUE TIIYyTaMHUHO-
BOHM KHCIIOTHI (XMMM3M), 3HAUCHHE TIyTaMaTAeTruAporeHasHoi peakuuu. Henpsimoe aesamMuHupo-
BaHUE.

9. Tlytn ucronp30BaHusT 0€3a30TUCTOTO OCTATKa AMUHOKHCIIOT. | JIMKOT€HHBIE W KETOTCHHBIC
aMMHOKHUCIIOTBI. CrIoCOOBI CUHTE3a HOBBIX aMUHOKHCIIOT.

10. JlexapOoKCHIMpOBAaHHE aAMHHOKHCIOT, (GEepMEHTHI, KOpepMeHT. BHOTeHHbIE aMHHBI
(TpUnNTaMuH, CEPOTOHUH, TUCTAMUH, Y-aMUHOMACIISIHAs! KUCIIOTa), KaTeXoJaMHUHbI (IopaMuH, HOpa-
TpEeHAIIMH, aApeHanH). Peakiimu oOpa3zoBaHus, OMoJIOrHdecKast pojib, MyTH 00€3BPEKUBAHMS.
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11. Ilytu cBsi3pIBaHUS aMMHAaKa B KJIETKax (BOCCTaHOBUTEJIBHOE aMUHUPOBAHUE O-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 aKTUBUPOBAHUS TIIyTaMUHA3bl TOYEK MPH aLUI03€).

13. OpHUTHHOBBI MUK MOYEBHHOOOpa3oBaHMs (CXema IHKIA, CyOCTpaThl, (EPMEHTHI,
SHEepreTuveckoe odecrneueHue, CBA3b ¢ IMMOHHOKHUCIBIM IUKIOM, peryisnus). Cyap0a MOYEBHUHBI.

14. OcraTouHblii a30T KpPOBU (OCHOBHBIE KOMIIOHEHTHI M WX OTHOCHUTEIBHOE COJIEp:KaHUE).
[TpuHIMN onpeaeneHns U KIMHUKO-TUarHOCTHIECKOE 3HaYCHHUE.

15. MOHOHYKJIEOTH IbI, CTPOCHUE, HOMEHKJIATypa, OMOJIOrnYecKas poJib.

16. IlepBuuHasi, BTOpHYHAs M TPETHYHAs] CTPYKTYpPhl HYKJICHHOBBIX KHCIOT (0COOEHHOCTH
CTPYKTYpPBbI, Pa3HOBUIHOCTH, TUIIbI CTAOUITU3UPYIONINX CBSI3EN).

17. O6bmen HykieonporenHoB. llepeBapuBaHNe HYKJIEOIPOTEMHOB B JKEITYAOYHO-KUIIEYHOM
TpakTe (3Tamnbl, EPMEHTHI).

18. Pacmag myprHOBBIX HYKJICOTHIOB (XMMH3M, MOYEBasi KHCIOTa KAaK KOHEYHBIH MPOIYKT
karabonusma). [IpencraBienne o HapylmIeHUSX MYPUHOBOTO OOMEHa (THIEpYypUKEeMUsl U Mojarpa,
MMOYEYHO-KaMeHHasi 00JIC3Hb).

19. BuocuHTe3 MypPUHOBBIX HYKJICOTHOB (€ NOVO (MCTOYHUKHU a30Ta U yriiepoja MypHHOBO-
ro KOJIbLIa, y9acThe (OIMEBON KUCIOTHI, OCHOBHBIC MPOMEKYTOUHBIE MPOIAYKTHI, KIFOYEBOH (ep-
MEHT, perynsiiusi cunte3a). llpenctaBieHue o CHHTE3€ HYKJICOTHUIOB M3 CBOOOJHBIX a30THCTHIX
OCHOBAaHMH U HYKJICO3H]IOB.

20. Paciag nUPUMUIMHOBBIX HYKJIEOTHAOB. BHOCHHTE3 NHPUMHUAMHOBBIX HYKICOTH]IOB.
CyOcTpaThl, cxema Ipolecca, KIoueBord (pepMeHT, peryisius CHHTe3a, PoJib BUTaMUHOB. llpen-
CTaBJICHHE O HAPYIICHUSIX MUPUMHUINHOBOTO OOMEHa (OpoTaluypusi).

21. CuHTe3 1e30KCHPUOOHYKICOTH/IOB.

22. Pennukanus, OMOIOrHYEcKas pojib, cyocTpaTsl, PepMEHTHI, MOJIEKYIISIPHBIN MEXaHU3M.

23. Tpanckpurmiys, Ornonorndeckas posb, CyocTparsl, pepmenTsl, mpoueccuar PHK.

24. I'eHeTHYECKUI KOJ U €70 CBOMCTBA.

25. PexorHUIMS U TPAHCISAIUS KaK ATAIlbl peai3alii TeHeTHIECKOW HH(POpPMAIINY B KIETKE.
KomnoHeHTsl OenokcuHTe3upyromiei cucteMbl. Pekoraunus (CyOKJIeTOYHas JOKaIU3aIus, CXema,
cyocrpatHas cnenuduanocts APCas). Pons TPHK B cuntese 6enka.

26. CoBpeMeHHOE IpejcTaBleHHe O OuocuHTe3e Oenka. Perymauus OuocuHTeza Oenka
B KJIETKE HAa TEHETUYECKOM YPOBHE.

27. TlocTTpancnsuuoHHas MOTU(PUKALIUS MOJIEKYN OelKa, BHJIbI, OMOIOTHYECKas pOib.
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BUOXUMMUA I'OPMOHOB

3AHATHE 23
I'OPMOHBI. OBIIASI XAPAKTEPUCTUKA 1 OCOBEHHOCTH BUOJOT'HYECKOT'O
JAEUCTBUSA TOPMOHOB. KAYECTBEHHBIE PEAKIIMA HA I'OPMOHBbI

AKTYaJIbHOCTBh TeMbl. [ OpMOHBI — KJIacC OMOJIOTMYECKU aKTUBHBIX PEryJIATOPHBIX XUMH-
YECKUX COCJAMHEHUH, CHHTE3HPYEMBIX >KeJIe3aMH BHYTPEHHEW CEKpEeUWH W/WIM CIeUUATbHBIMU
KJIETKaMH. 3Ha4€HUEe FOPMOHAJIBHOW MPOAYKIMH 3aKIF0YAETCsl B TOM, UTO CEKPETHUPYEMbIE TOPMO-
HBI OCYIIECTBISIOT PETYISLUI0 METa00IM3Ma OTACIbHBIX OPraHOB U TKaHEH, OMPEACIISIOT COCTOsI-
HUe (GU3NOJOTMUECKUX MPOLECCOB U KU3HEAEATEIIBHOCTU OpraHn3Ma B 1ieraoM. Hapymenue cunte-
3a, CEKpeIMH, TPAHCIIOpTa U PEUEHIIMA TOPMOHOB KJIETKaMH JIS)KUT B OCHOBE MHOTOOOpa3HBIX JH-
JOKPUHHBIX PACCTPOMCTB. B CBsI3M ¢ 3TMM NOHMMaHME MeXaHU3Ma SHIOKPUHHBIX HapylIeHUH
Ype3BbIYAHO BaXKHO U1 JUATHOCTHKY U LI€JI€HANPABICHHON Tepaluy Y3HA0OKPUHHBIX 3a001€BaHUM.

Iesb 3aHATHSA . HAYUYUTHCSI IPUMEHATHh 3HaHUE KJacCU(UKALUU TOPMOHOB, TUIIOB FOPMOHa-
JBHBIX penenTopoB, G-0eTKOB M MOCIEIYIOMETr0 Kackala BHYTPUKIETOYHBIX YYaCTHUKOB Iepe/a-
Yy FOPMOHAJIIBHOTO CUTHala JUIsl TIOHUMAaHUs OCOOEHHOCTEM MeXaHu3Ma JEHCTBUS TOPMOHOB Ha
KJICTKH; YMEThb NPUMEHATh 3HAHUS O MeXaHU3Me JeHCTBUSA HHIUBUAYAJIbHBIX TOPMOHOB IS
OOBSICHEHUS] PacCTPOMCTB MeTa0oIM3Ma MPH HAPYIICHUH 00pa30BaHMS WM TUIEPIPOAYKIIH TOP-
MOHOB B OpraHHU3Me.

Pexomenayembie TeMbl 1151 pepepaTHBHBIX TOKJIAA0B!

1. MexaHu3M JeMcTBUS CTEPOUIHBIX TOPMOHOB: BHYTPUKJIETOUHAS pELENIMs, B3auMO-
JeiCTBUE C TECHOMOM KJICTKH, aKTHBAIIMs CHHTE3a ()EPMEHTOB.

2. Turbpl TOPMOHAIBHBIX PEHENTOPOB. MeXaHu3M CBS3bIBaHUS TOpMOHOB 1-TMS u 7-TMS
penentopamu. [IposiBIIeHUS] HACIECTBEHHOTO Ne(eKTa PEenTOPOB.

3. MonekynspHbIii MEXaHU3M JIeHCTBUS MHCYJIMHA U CaXapHbIN 1uader.

4. MoneKysIpHbII MEXaHU3M JAEUCTBUSI TUPEOUTHBIX TOPMOHOB. 300, MUKceZeMa U O6a3e1oBa
00IEe3Hb.

5. [IpumeHeHne aHabOIMYECKUX TOPMOHOB B CIIOPTUBHOIN MEIUIIMHE.

6. OHoKpHHHAs (QYyHKLUSA U pH3a.

7. Okcua a3oTa: MPOMCXOXKICHHUE, PETYIATOpPHOE JAECWCTBUE B OpraHU3Me, HCIOJIb30BaHUE
B JIEKAPCTBEHHOM TEpaIuH.

8. dakTophl pocTa, UX PEIENnTOpPbl, MEXaHU3M JICHCTBUS. 3HAYCHUE B MEXKJIETOUHOM B3amW-
MOJICUCTBUH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMii. /{151 MONHOrO ycBOEHHUS! TEMbI HEOOXOAUMO
MOBTOPUTH U3:

" aHaMOMUU 4el06eKda:

— QAHATOMMIO )K€JIe3 BHYTPEHHEH CEKpELNH;

= 2UCMONIO2UU:

— THUCTOJIOTHYECKOE CTPOEHUE JKEJIE€3 BHYTPEHHEN CEKPELINU ¥ TOPMOHBI, CHHTE3UPYEMBbIE UMU;

— AIlYd-cuctemy;

— THIbI TOPMOHAIBHOM CEKpPELUH: SHIOKPUHHYIO, HEHPOIHJOKPUHHYIO, T1apa- U ayTOKPUHHYIO;

" OUOOPeAHUYECKOU XUMUU:

— CTPOEHME U CBOMCTBA MENTHUJIOB U OEJKOB;

— XOJIECTEPOJI 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 OKPYKAOIIYIO Cpely U AEHCTBYET Ha

pAaAOM pacCIlOJIOXKCHHBIC KIICTKH.

b. 'opMOH, CUHTE3UpPYEMBIN KIIETKOM, BBIIEIAETCS B OKPYKAIOILYIO CpEey M IEUCTBYET Ha

KJIETKY, B KOTOPOIl OH ObLII CHHTE3UPOBAH.

B. HelipomenuaTop, CHHTE3UpPYEMBI HEPBHBIMU KJIETKaMHU.
I'. 'opMOH, CHHTE3UPYEMBIN KJIETKOM, BBIJICISAETCS B KPOBb U JCHCTBYET HA OT/IAJICHHBIE OT

MECTa CMHTEC3a KIICTKHU.

3aoanue 3. Kakue ropMOHBI CEKPETHPYIOTCS nupuzom?

A. OKCUTOLHH. I'. CepoTonuH.
b. JInGepuHbI. . MenaTtoHuH.
B. Cratunsi. E. MenaHouUUTOCTUMYJIMPYIOIIHI TOPMOH.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepvnie, conocmasue ux ¢ omseemdamul.

Bonpocsl 1151 00cy:KIeHU:
1. Knaccuduxarysi TopMOHOB IO MECTY CHHTE3a, XUMHUYECKOU TIPUPOJIE.
2. OCOOEHHOCTH CHHTE3a FTOPMOHOB OEIKOBO-HENTUIHON MPHUPOJbI, CTEPOUIHON HPUPOIbI,

IMPOU3BOJHBIX JIUITHIOB.

3. OcobeHHOCTH OMOIOTUYECKOTO JEHCTBUS TOPMOHOB. TPaHCIIOPT KPOBBIO.
4. Tlonsatue «peuentop ropmoHay. Kiaccudukamusi penentopoB: BHYTPUKIETOUYHBIE PEIeTI-

TOpPHI (SIIEPHBIE U IUTO30JbHBIE), PEIENITOPBI ITUTOIIA3MATHUECKOW MeMOpaHbl (JIMTaH/-3aBHCUMBIE
Y TIOTSHIIHAI-3aBUCUMBIE KaHAJI000pa3yrotue perentopsl, crpoeauel-TMS u 7-TMS-perienitopoB).

5. MexaHu3m JeHCTBUS TOPMOHOB: CTEPOMIHON, aMUHOKHCIOTHOH M OETKOBO-TIENTUIHON

MIPUPOJIBI.

6. Knaccudukanus G-6enkoB 1 MexaHu3M UX (GyHKIHOHUpOBaHUs. [TaTomorus s3Tux 6€IKoB.
7. TloHsAiTHE O BTOPUYHBIX IOCPEAHMKAX ICHCTBUS TOPMOHOB (LIMKIMYECKUE HYKICOTHIBI,

UTO, Ca2+, JMAITHIITITHLEPOIT).

1996.

8. PactBopuMas 1 MeMOpaHOCBsI3aHHAs TyaHIIATIIMKIIA3bl. OKCHJT a30Ta.
9. Anenunariukiasa u ¢ochonumnaza C. VX poib B KIETKe.
10. Posb nmpoTEeNHKHHA3 B KJIETKE.

JIMTEPATYPA JUISA ITIOAT'OTOBKH

Ocnosenas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 427-454.
2. Buonocuueckas xumust / A. JI. Taranosud [u ap.]. Munck : Beimr. mk.., 2013. C. 278-294.
3. KoHCreKT neKiuu.

Jlononnumensvnan
1. Cmpoes, E. A. buonoruueckas xumus / E. A. CtpoeB. Mocksa : Beiciias mkosa, 1986. C. 370-412.
2. Mapwann, B. Knuanyeckast ouoxumus / B. Mapmamnn. Cankt-Iletepoypr, 2002. 380 c.
3. Pykosoocmeo 1o xnmHm4eckoi sunokpunonoruu / nox pex. H. T. Crapkosoii. Cankr-IlerepOypr,
C. 7-10, 201-279, 296-376.

3AJAHUSA AJI5SI CAMOCTOSITEJIBHOMN PABOTHI

3aoanue 1. BcnoMHuTe, KaKue TOPMOHBI CBSI3bIBAIOTCSI C BHYTPUKIIETOUYHBIMU pELIENITOPaMH,

a Kakue — C pelenTopaMu Iia3MaTuieckoil MeMOpanbl. OOpaTuTe BHUMaHKE, YTO PU MATOJIOTHU
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PELENTOPOB TKaHU-MUILIEHH TEPSETCS YyBCTBUTEIBHOCTh K TOPMOHY (TOPMOH HE BBI30BET COOTBET-
CTBYIOIIETO METa00JIMYECKOTO OTBETA).

1.1. B xnMHMKY NOCTYNUI OOJIBbHOM 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 MYTarecHHOTO BEIIeCTBa, OOHA-
PYXKWIM B TKaHSX M3MEHEHHYIO aJeHmIatinukiazy. K kakomy ropMoHy OyAyT HEYyBCTBUTENbHBI
OpraHbI-MHILEHU Y ITUX KUBOTHBIX ?

A. Dctpaguoiy. I'. IIporectepony.

b. Tupokcuny. J1. Anb0CTEPOHY.

B. I'mokarony.

3aoanue 2. BcnoMHUTE XUMHUYECKYIO TTPUPOTY TOPMOHOB.

2.1. CryneHTy NpeanoXuwin CMOAEIUpPOBaTh OMOCUHTE3 aJpeHalliHa, UCHOJb3ysd B KauecTBe
MCTOYHMKA (DEPMEHTOB TOMOTE€HAT MO3TOBOTO CIIOSI HAAIMOYEYHHUKOB, a B KayecTBe cyOcTpara —
OJTHO M3 HM)KEHA3BaHHBIX BerlecTB. CTyJeHT He CIpaBUWIICA C 3aJaHUEM, TaK KaK MCIOJIb30BaJl JUIs
CHHTE3a:

A. JlnokcudeHmagaHuH. I'. JIuzuH.
b. ®ennnanaHuH. A. JodamwuH.
B. Tupo3zuHs.

2.2.Y OONBHBIX C OIYXOJIbIO KITyOOYKOBOHM 30HBI HAIIOYEUYHHKA B TPH pa3a yBEIHMUMBACTCS
OMOCHHTE3 KOPTH30J1a M KOPTUKOCTepoHa U B 70 pa3 Bo3pacTaeT OMOCHHTE3 ajlbJI0CTEPOHA. Y KaXKH-
T€ METa0O0JINUT, UCIOJIBb30BAHUE KOTOPOTO PE3KO YBEINYMBACTCS:

A. Cykunnun-KoA. I'. MetuoHuH.
b. Oprocrepon. J. Xonecrepon.
B. Xonus.

2.3. Kaxkoii u3 HIKENepeunCIICHHBIX TOPMOHOB HE SIBJISICTCS TJIMKOIIPOTEHHOM?
A. CoMaroTpoIuH. B. JIroTenHU3UpYIOLINIL TOPMOH.
b. Tupeorpornus. I'. ®omnmuKyI0CTUMYIUPYIOMIHIT TOPMOH.

3aoanue 3. BTopuyHbIMH NOCPEAHUKAMU JCUCTBUS TOPMOHOB Ha KIJIETKY SIBJISIOTCS I[UKIIH-
veckue Hykneotuasl, UT®, Ca?*, nuanunriunepon. 3anomuute, uTo TAM® 10 HEKOTOPHIM CBOMM
s dexTam Ha MeTaboIM3M KIETKH sIBiseTcst anTaroHucToM nl M.

3.1. BompHOMY B TeYCHHE HEACTW BBOJIWIM IpernapaT TeOPHUIMH — HWHTHOUTOpP (ocdo-
nndctepasbl TAM®. AKTUBHOCTH KAaKOTO TOPMOHA MOXKET YCUITUTHCS Ha (POHE TaKoro JeueHus?

A. AnpeHaJIuH. I'. KopTtusod.

b. JIe30KCUKOPTUKOCTEPOH. M. OcTpanuo:n.

B. AnsgoctepoH.

3.2. Y O0JIbHOTO TUArHOCTHPOBAHA OMYXOJIh MO3TOBOTO CIOSI HAAMOYEUHUKOB — (DEoXpomo-
nuroma. Kakoit mocpeTHuK TOPMOHAIBHOTO CHTHAJIa aKTUBHO YYaCTBYET B JICUCTBUM Ha (DEPMEHTHI
MIpH 3TOM 3a001eBaHUH?

A. TAMO. I'. Ca-kanpMoynIHH.
b. IIpocrarnanguHel. J. ul'MO.
B. utTM®.
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3.3. bonpHOI MOCTYNHI B KIMHUKY C THICPIIMKEMHENW B pe3ylbTaTe Pa3BUTHS OIyXOJIH,
npogyuupymoomein agpeHand. C moOMONIbI0 BBEIECHUS KaKUX BEIIECTB MOXKHO YMCHBIIWTH MHTEH-
CUBHOCTb JICHCTBUS aip€HAIMHA HA OpraHbl-MULIEHU?

A. AxktuBaTtopsl ¢hochoandcTepassl. I'. utl' M.

b. tAM®. J1. UHrubuTops! KanblLMEBBIX KaHAJIOB.

B. Ilpocrarnaniussl.

3.4. Kakoe u3 Ha3BaHHBIX COCIMHEHUN HE SIBIIICTCS BTOPHUYHBIM MOCPEIHUKOM B JICHCTBHU

TOPMOHOB?
A. Jlnarmnrmunepon. b nAM®.  B.uI'M®. T.Ca*. J.TM®.

Hpa6uﬂbHOCWIb pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE CBOU 3HAHUS (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. BuytpusaepHble perenTopbl 00HApY>KEHBI TS
A. AnpeHanuHa. I'. 'opmona pocra.

b. TpuitonTuponuHa. /1. CepoToHuHa.

B. I'mokarona.

3aoanue 2. Ilpu obOcnenoBaHuy npeacTaBuTene agpuKaHCKOro INIEMEHH MUIMeeB oOHapy-
KU HapymieHne cuHtesa B neuenn |IGF-1. B peanuzamum OHOIOTHYECKOTO NEHCTBUS KaKOTO Top-
MOHA y4acTBYET 3TOT Oe0K?

A. ComaroTpornuHa. I'. Comarocraruna.

b. IIponakTuHa. . JIroTponuHa.

B. Comaronubepuna.

3aoanue 3. docdonmmaza, pacmemsromas GocHaTUAMIMHOZUTON HA JIHANMIITIHIICPOI
u UTO, sto:

A. ®ocponumnaza Ax. B. ®ocdonmmnaza C.

b. ®ochonumnaza Ao. I'. ®ochonunaza /.

3aoanue 4. Kakoii u3 HmxenepeurciaeHHbx ropmoHoB HE sBinsiercst cteponiom?
A. Koptuzomn. I'. JIakTOreHHbIi TOPMOH.

b. AnpaocTepos. J. IurupokcruxoieKanbudepod.

B. IIporecrepon.

3aoanue 5. Kakoit u3 HnxenepeurcieHHbIx ropmoHoB HE sBrisiercst mentuiom?
A. OKCHUTOLIMH. I'. BazonpeccuH.

b. TpuiionTupoHUH. J1. TupeonnbepuH.

B. I'mrokaros.

3aoanue 6. Gs-0enku CTUMYTUPYIOT aKTUBHOCTh afeHUIATHUKIa3bl. OIHAKO C TEYEHHUEM
BpeMEeHHU ATOT P PEKT nucue3aet. ITo 00yCIOBICHO:

A. AT®-a3H0#1 aKTUBHOCTBIO O-CyOHETNHUIIBI.

b. AT®-a3H0l aKTUBHOCTBIO Y-CyOBETUHUIIBI.

B. ®ochoamacrepasnoii aktuBHOCTHIO Gs-OemKa.

I'. ®ochonumazaoit akTHBHOCTBIO Gs-0Oernka.

J1. 'Td-a3H0i1 aKTUBHOCTBIO O-CYOBETUHUIIBI.

3aoanue 7. DochopunupoBaThCs B PEIENTOPaX 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-TpeoHMHKHHA3A. E. Tup/Ban-kunasa.
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3aoanue 8. BribepuTe BTOPUYHBIE TOCPETHUKH JEHCTBUS OKCHTOIUHA:

A.Ca?. I. JIMauuIranmneport.
b. tAM®. J. Oxcuy a3ora.
B. uI'M®. E. UTO.

OTBeTHI K pelIeHnI0 3aJaHuii

/Jlna camonpoeepku ucxo0noz2o ypoeHsa 3HAHUIL
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 wyumoeuonoti sncenesvl. LL{uToBUHAS Kee3a CHHTE3UPYET U CEKPETHPYET BBICOKO-
aKTUBHBIE H0/IcOEpIKalie THPEOU JHbIE TopMOHbL: TupokcuH (Ta) u 3,5,3 -TpuiiogTuponus (Ts),
a Tak)Ke HeHOIMPOBaHHbIM TOPMOH (ITOJUIENTH) TUPEOKAIBIUTOHUH, (YHKIIHS KOTOPOTO CBsI3aHa
C peryJsinuen ypoBHs KaiubIus U ¢pocdopa B KpOBH.

Pa6ora 1. KauecTBeHHasi peaKiius HA THPOKCHH.

Ilpunyun memooa. Ilpu paspylieHun TupeouuHa oOpasyercst Hoauj Kaius, U3 KOTOPOro
HOJ1 JIETKO BBITECHSIETCA MOAATOM Kanus. BelTecHeHue 1o/1a U3 CoJli HOAUCTOBOIOPOJIHON KHUCIIOTHI
SBJIIETCS. OKUCIIUTEIbHO-BOCCTAHOBUTENIBHON PEAKIUEN, I/1€ HOANU Kaausl CIYy>KUT BOCCTAHOBUTE-
JeM, a HojaT Kanus (OCTaTOK MOJHOBATOM KUCIIOTHI) — OKUCIUTENeM. BoimenuBiuiics Hoa oOHa-
PYKUBAIOT C TIOMOIIIbIO KpaxMaia (CUHEe OKpallUBaHKUE) B KUCION cpelie.

X00 pabomwr. B npobupKy HaluBalOT 24 Kamud TUAPOIM3aTa THUPEOUAMHA, MPUOABIISIOT
3 karum 1 % pactBopa kpaxmaina, 1 xarto denondranenna, a 3areM 4 Karm oaara Kalvs U MpH-
omuzutensHo 10-15 kanens 10 % pacTBopa cepHOM KMCIOTHI 10 00eCIBEUNBAaHUS U MOSBJICHUS CH-
HEro OKpalIMBaHUsl.

Pesyabrar:

T'opmonwvl nodoscenydounoti sxeneswi. B moxeny1ouHoi kenese BbIpabaThIBaeTCs psf rop-
MOHOB: MHCYJIMH, TJIIOKaroH u JunokauH. MHCynuH BbipabaTbiBaeTCs B B-KJIETKaX OCTPOBKOB JlaH-
repranca (oT aart. insula — ocTpoB), OTKy/a 1 MOJIYy4YHI CBoe Ha3BaHue. IHCYIMH — OeloK, cocTo-
AIUN U3 ABYX MOJUIENTUIHBIX [eTNel, COEAUHEHHBIX IPYT C APYTOM AUCYIbPUAHBIMHU CBSA3SIMHU.

[lepBuyHas CTpyKTypa MHCYJIMHA MOJHOCTBIO paclIM(poBaHa M OCYIIECTBIEH XUMHUYECKHI
CUHTE3 MHCyIuHA. OpraHbl MULIEHU Ui MHCYJIMHA: MBIIIEYHAs] TKaHb, )KUPOBas TKaHb, KapJIuo-
MHUOLUTHL. JleficTBHe MHCYJIHHA MHOrooOpa3Ho. MHCYIMH WUIrpaeT BaKHYIO pojb B MeTabosn3Me
yraeBooB. OH CHUXKAET coJepKaHUE TIIFOKO3bl B KPOBH, YBEJIMUMBAET OMOCHHTE3 TJIMKOT€Ha B Iie-
YeHW M MBIIIIAX, YCUIMBAET JIMIIOTEHEe3, T. €. 00pa3oBaHUE >KUPOB M3 YIJIEBOAOB, CTUMYIHPYET
cuHTe3 OenkoB. IHCY/IMH SBISETCSl aHTarOHUCTOM aJpeHajHa B PEryysiliui CUHTE3a U MOOMIIN3a-
IIUH TJIMKOTeHa.

PaGora 2. [{BeTHBIE peaKIIMy HA MHCYJIMH.

Ilpunyun memooda. 'HCynuH maeT XapakTepHbIE peakiiuu 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 xamsam 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 nmpobupky 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 HanmuBaroT 5 kamnenb 1 % pacTBopa MHCynIMHa,
N00aBISIOT 3 KAaIUTH peakTrBa MUIIOHA U OCTOPOKHO HArpeBaroT. B mpoOupke MosBIsSETCs: 0CaIoK
TEMHO-KPAaCHOTO L[BETA.

Peaxyus na amunoxucinomol, codepocawue crabocsszanuyio cepy (®Doas). B mpodbupky
HanuBaroT 5 karenb 1 % pacTBopa MHCYNIMHA B JOOABISIOT S5 Kareiab peakTuBa DoJisi, THTEHCUBHO
KHITATAT W AT mocToATh 1-2 MuH. [Ipu 3TOM NOSBISETCS YepHBIA WM OypBIH OCalloK Cyibhuaa
CBHHIIA.

Pe3yabTar:

T opmoHbL M03206020 €051 HAONOYEUHUKO8. B MO3TOBOM CJI0€ HAaIIOYCYHUKOB U3 AMHUHOKHCIIO-
TBI THPO3WHA CHHTE3UPYIOTCS KATEXOJIAMHHBI, IMEIOIINE MMPOKATEXUHOBOE SAPO M AMUHOT PYIIITY.

Pa6ora 3. KauecTBeHHbBIE peaKkMi HA a{PEeHAJIMH.

Ilpunyun memooa. Anpenanun o0agaeT CIa0OIICTIOYHON PEaKIMel, JIErKO OKUCIISIETCS Ha
BO3/1yXxe ¢ 00pa30BaHUEM aJPEHOXPOMA, BCIEACTBUE YETO PACTBOP OKPAIIMBACTCS B KPACHBIH LIBET.
[Tpu B3aMMOACWCTBUU C HUTPUTOM HAOIIOAAETCS KEIATO-OPAHKEBOE OKPAIIMBAHHE, C JHA30peaK-
TUBOM — KpPacHOE€ M C XJIOPHBIM JKeJIe30M — 3eJIeHOe. Peakiusi ¢ XJIOPHBIM KeJIe30M XapaKTepHa
IS TUPOKATEXUHOBOTO KOJIbIIA, BXOJSIIEr0 B MOJICKYJy aJpeHalliHa U HOpaJpeHannHa. B kpac-
HBIN IIBET )KUAKOCTh OKPAIIMBACTCS BCIEICTBHE 00pa30BaHUs CIOKHOTO COCIMHEHHS THIIa a30Kpa-
CHTEJISL.

Xo00 pabomut

Peaxyus ¢ xnopuvim orcenezom. B mpobupky HammBaroT 10 kamemb pacTBopa agpeHannHa
1 100aBIs0T 1 Karmo XJI0pHOTo kene3a. [losBisiercs 3eeHoe OKpalliBaHue BCIEICTBUE MTPUCYT-
CTBHSI TIHPOKATeXWHa B MoJjekyie aapeHanuHa. [loGasmstor 3 kammm 10 % pacrBopa NaOH
¥ HaOJIOIal0T U3MEHEHUE OKpAIIMBaHKs (Ha BUITHEBO-KPACHOE).

Juazopeaxyus. K 6 xarsm 0,5 % pactBopa cyiibpaHmIOBOM KUCIOTH TPHOABISAIOT 6 Kareb
0,5 % pactBopa HuUTpuTa HaTpus (cMech auazopeaktuBa), 10 kamenbp pacTBopa aapeHalIMHA
n 3 xarum 10 % pactBopa NaOH. XKugkocTs okpammmBaeTcsi B KpaCHBIH IIBET.

PesyJabrar:

PaGora 4. ®aoopecuieHuMsA MPOAYKTOB OKMCIEHUS aPeHATNHA.

Ilpunyun memooda. AnpeHanuH, OKUCISSICH KHUCIOPOIOM BO3/1yXa, IPH J0OABICHUN IIEITIOYH
naet GIIo0pPEeCUUPYIONIIUE MPOTYKTHI.

Xo00 pabomer. K 10 xarmsm Boasl npuiuBaroT 6 xanens 10 % pactBopa NaOH u 6 xamnens
pactBopa agpeHannHa. [lomecTuB mpoOMpKy mepea BKIFOUYEHHBIM (PIIOOPOCKONIOM, HAOJIIOJAI0T
3eNIeHYI0 (PJIF0OOPECLICHIINIO POTYKTOB OKUCIICHUS aJlpeHalInHa.

Pesyabrar:

FOpMOHbl nonoevix owcenes. 11omopwie TOPMOHBI CHUHTC3UPYIOTCA B CECMCHHHKAX, AWYHHUKAX,
IIaCHTC U HAAIIOYCUYHHUKAaX.
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JXeHckue MonOBBIE TOPMOHBI — AICTPOTEHBI — MOJKHO pacCMaTpHBaTh KaK MPOU3BOHBIC
actpana (yrieBomopona ¢ 18 aromamu yriepona). OCHOBHBIMU MPUPOJIHBIMU 3CTPOTCHAMHU SIBIISI-
FOTCS 3CTPAJINOI, 3CTPOH M TOPMOH KEJITOTO TeJla — MPOTeCTEPOH.

MyXCKHE TMOJIOBbIE TOPMOHBI — aHJIPOTEHBI — MOXKHO pacCMaTpUBaTh KaK MPOU3BOIHBIC
anapocrana (yriaeBomopoaa ¢ 19 aromamu yriepoaa). K MykCKuM TOJIOBBIM TOPMOHAM OTHOCSTCS
TECTOCTEPOH U aHJPOCTEPOH.

Padora 5. KauecTBeHHasi peakiiusi Ha (DOJLUIUKYJIUH.

Ilpunyun memooa. KauectBeHHas peakius Ha POJUTMKYIUH (3CTPOH) MPOBOIUTCS C KOHIICH-
TPUPOBAHHOW CEPHOMN KUCIOTOM U 00yciioBIeHa 00pa3oBaHUEM YPUPHOTO COSAMHEHUS COJIOMEHHO-
KEIITOTO IBETA C 3JICHON (DITFOOPECIICHITHCH.

Xo00 pabomour. C MacinssHbIM pacTBOpPOM (OJUIMKYJIMHA PEAKITUI0 MPOBOIAT NMPH KOMHATHOU
temneparype. K 2 xamsam macistHoro pactsopa QGosmukyiauHa npuiuBatoT 30 Kamnesnb KOHIEHTPH-
pPOBaHHOM cepHOil KUCIOTHI. [locTeneHHO pa3BUBAETCS COJTOMEHHO-KEITOE OKpALIMBAaHUE.

Pesyabrar:

BrpIBOABI:

IMognmuch, mpenogaBarteJis:
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3AHSATHUE 24
BUOXUMMUSA I'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 MEAMIMHE. J[MarHocTuka SHIOKPUHHOW MATOJOTMH HA OCHOBAHWU W3MEHEHHs OMOXMH-
MHUYECKUX MOKa3arenel Merabosn3Ma, B YaCTHOCTH, TMAarHOCTUKA CaXxapHOro auadera ¢ MOMOIIBI0
METO/Ia HAarPY3KH TIIFOKO30H IUPOKO MPUMEHSETCS B MEUIIUMHCKOW TIPAKTHKE.

I_Ie.m, 3aHATUA- 3aKpCIUTh 3HAHHUA O XUMHUYCCKOM CTPOCHHUU U MCXaHU3MaX ﬂeﬁCTBHﬂ HHAN-
BUJYIbHBIX TOPMOHOB; 0CO0O€ BHHMMAaHHE YICIUTh SHIAOKPHHHOW MATOJOTHUU IOKEITYIOYHON
JKCJIC3BI, HAaYYUTBCA CTPOUTHL W HHTCPIIPECTUPOBATHL PE3YJIbTAThI IMOCTPOCHUS PA3JIMYHBIX THUIIOB
TITUKEMUYECKUX KPUBBIX.

TpebGoBaHus K HCXOHOMY YPOBHIO 3HaAHUIA. 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 albIeruAHON IPYIIBI) 00JIa1aeT peAyHUpPYIOIUMU CBOHC-
TBaMu. Ha 3TOM OCHOBaHBI METO/IbI €€ ONpeAesieHUsI B OMOJIOTMYECKHUX KUIKOCTSIX.

3AJAHUE 111 CAMOIIPOBEPKH UCXO/JHOI'O YPOBHS 3HAHUM

3aoanue 1. Kakoii u3 3TUX yrieBoJI0B AacT peakiuio Tpommepa?

A. Caxapo3a. I'. I'moko3a.
b. JlakTo3a. M. I'mukoreH.
B. ®pykro3a.

Hpa6uﬂbHOCWZb PEULEHUA nposepbme, CONoCmasue e2o ¢ omeenamul.

Bonpocsl 1151 00Cy:KIeHUA:

1. l'opMoHBI TUNOTAIaMyca: XUMHYECKOE CTPOEHHUE, THIT PEIENTOpa B KIETKAaX-MHUIICHIX, Ka-
CKaJHBIA MEXaHU3M YCHUIIEHUS TOPMOHAILHOTO CHUTHAJIa, OTBET KJIETOK Tunodusa Ha JeHCTBUE JIH-
OEpUHOB M CTATUHOB rMIIOTaJIaMyca.

2. T'opmoHBI afeHorunopusa: XUMHYECKOE CTPOCHHE, TUIIBI PELIEITOPOB B TKAHIX-MHUIIEHSX,
KaCKaJHBI MEXaHW3M YCWJICHHS TOPMOHAJIBHOTO CHTHaja, peanu3aius s¢ddexra TopMOHOB Ha
ypOBHE TKaHei-MuiieHei. Poib M30bITOYHOM U HETOCTATOYHON CEKPEIIMH TOPMOHOB.

3. T'opmoHEI Heltporunopusa: XUMUIECKOE CTPOCHUE, TUIT PEIIETITOPA B TKAHU-MHUIIICHH, Kac-
KaJIHBI MEXaHW3M YCUJICHHs] TOPMOHAIIFHOTO CHUTHAlNa, peanu3ainus 3pQexra OKCUTOIIMHA U Ba30-
IIpeccrHa Ha YpOBHE TKaHeW-MunleHe. Hecaxaphsiii quader.

4. TUPOKCHH U TPUHOATHPOHHUH: XMMHUYECKOE CTPOEHHE, MPEIIIECTBEHHUK CHHTE3a, THUpe-
Oorjo0yJIMH, TUN pelenTopa B TKaHU-MUIIECHU, peanu3anus 3¢@deKTa TUPEOUTHBIX TOPMOHOB Ha
ypOBHE KJIEeTKU. Ponb mepokcuaassl u neionassl B MeTabonusme ropMoHoB. [IposiBiieHne rumo- u
TUTIEP-TUPEOUTU3MA.

5. T'opMOHBI KOpHI HAAMOYEYHUKOB: XUMHUYECKOE CTPOSHUE, MPEIIIeCTBEHHUK CHHTEe3a, TUII
perenTopa B TKaHU-MUIIEHH, peanu3amnus 3GdeKTa TITIOKOKOPTUKOUIOB U MUHEPATOKOPTUKOUIOB
Ha ypoBHe kieTkn. Cunapom Kymmara. «bpoH30oBast 0071€3HbY.

6. IToyloBBIE TOPMOHBI: XUMUYECKOE CTPOCHHE, MPEIIICCTBEHHUK CHHTE3a, peaym3arus (-
(heKTa SCTPOreHOB, MPOreCTePOHA U MYKCKUX TIOJIOBBIX TOPMOHOB Ha YpOBHE KJIeTKH. M30bITOuHAs
Y HEI0CTATOYHAs CEKPELHS MOJOBBIX TOPMOHOB.

7. lHCynuH ¥ TJIIOKaroH: XWMHUYECKOE CTPOEHUE, CHUHTE3 HWHCYJIMHA, THUIBI PELENTOPOB
B TKaHSIX-MHUIICHSAX JIJIS TIFOKaroHa M MHCYJIMHA, peanu3aius 3¢ dheKTa 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 OTMEUYAETCS HE TOJIBKO MPU CaxapHOM
muabere (Diabetus mellitus), Ho u nmpu Hecaxapuom auabere (Diabetus insipidus), a Takske mpu mo-
4eyHoM JuadeTe (MpH MOpaXeHUH MoYeK). Pa3muyuTh NpuurHy MOJUYPUH TIOMOTAeT ONpeeiCHHe
yIIeJIBHOTO Beca MOUH U JIaHHBIE OIpe/ielieHHs YpOBHA riinkemun. He 3a0piBaiite, 4To yacto quader
HOCHUT CKPBITBIH XapaKTep M BBIABUTH 3a00JC€BaHWE MOKHO Ha OCHOBAaHHMHU PE3yJbTATOB HATPY3KH
TJIFOKO30M.

1.1. [Ipu oGcnenoBaHuU OOJBLHOTO HA TOJIEPAHTHOCTH K TJIFOKO3€ OIMPENEICH HATOIIaK Ypo-
BEHb ITIOKO3bI B KpoBHU 7,0 MMOIIB/JI, yepe3 2 yaca mocje Harpy3ku rioko3oit — 10 mmons/n. s
KaKOro HapyUICHHUs PETYISIIAN YTIIEBOIHOTO 0OMEHa XapaKTepHBI ATH MOKa3aTen?

A. CaxapHblii 1uaber. I'. bone3us Anuccona.

b. CkpeorTas gpopma caxapHoro auadera. . Mukcenema.

B. I'nnepuncynnHusm.

1.2. B kIMHUKY MOCTYNHI peOCHOK C jKamo0aMu Ha YCHIICHHYIO XKy, 4aCTO€ MOYCHCITYC-
kaHue. KiMHn4yeckuit aHanus KpoBU M OOIIUI aHAJIM3 MOYM MATOJOTMYECKUX KOMIIOHEHTOB HE 00-
HapyXwid. YTo MOKHO IPUMEHUTH AJIs JIeUeHUs: pedeHka?

A. BazonpeccuH. I'. TupeonnuH.

b. OxcutoruH. . KopTukocrtepoH.

B. Anpaoctepon.

1.3. B 9HIOKpHHOJIOTHYECKOE OT/ACIICHNE TIOCTYIIIIA OOJIbHAS C JKajJo0aMu Ha KXy, 9acTOe
MOYEHCITyCKaHHe, BBIPAKEHHYIO CYXOCTh KOXKHBIX NMOKpOBOB. IIpu aHamm3e Mo4yM KayecTBEHHOU
MATOJIOTUU HE BBISBICHO, TNIOTHOCTH Moun 1,009. /Iyt kakoro HapyIeHnsi TOPMOHAIBHOM perysis-
IIUH 3TO XapaKTepHO?

A. HecaxapHublii 1uader. I'. TupeoTokcukos.

b. Crepounuslii Auader. . Muxkcenema.

B. UncynspHbiit auaber.

1.4. Ilpu nabopaTtopHOM aHajgu3e y OOJBHOTO BBISBIEH TMIEPIIMKEMUYECKUN THUIT TITUKEMHU-
yeckoi kpuBoi. [Ipu kakoM 3a0607€BaHUM, TOMHUMO CaXapHOTO JUa0eTa, 3TO MOKET OBITH?

A. Tupeotokcukose. I'. HecaxapHom auabere.

b. bone3nn Annucona. . Tunotupeose.

B. Nucynunome.

1.5. B ximHUYeCcKo# 1abopaTopun MpH aHAIM3€ MOYH B OJTHOM M3 MPOO OMPENeTIn 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 aHATU3€ MOYM OIpPENESNININ 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 TUETOTEPANUI0 CO CHIKCHHBIM KOJHYECTBOM YTJIEBOJIOB
W YBEIMYCHHE JIMIIOTPOITHBIX BemlecTB. Kakoil ocHOBHOW Metabonumueckuii 3dext mocruraercs
TaKou 1ueToun?

A. TIoBBIIIICHNE KCIIOJIL30BAHMSI TIIFOKO3bI HA CHHTE3 KHPa B JKUPOBOU TKAHH.

b. CHmKeHue OKHCIIEHUS JKUPHBIX KUCIIOT B TICUCHHU.

B. IloBbimeHE NCTIOIH30BAHUS TIFOKO3BI HA CHHTE3 JKUPA B TICUCHH.

I'. YBenuuenue cuHTe3a (HochoaumuaoB M YMEHBIICHHE OTIOXKEHUS HEUTPaIbHOTO 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 mnorepsut 10 kr Beca. AKTHBALMA KaKoro TOPMOHA
MpUBEJa K YBEIMYCHUIO CKOPOCTH KaTaboIu3Ma KUPOB MIPU TOJIOHAHUH?

A. UucynuHa. I'. Anppoctepona.

b. Comarocraruna. . OxcurornuHa.

B. I'mokarona.

2.2. borbHOMY caxapHBIM J1HA0ETOM C OTPULATENBHBIM a30THUCTHIM OalaHCOM Ha3HAYMIA
MHbEKIMU MHCyIuHa. Ha kakoil mpouecc mojeicTByeT WHCYJIMH Ui BOCCTAHOBJIEHUSI a30TUCTOrO
paBHOBeECHS?

A. HruGupoBaHue TIIIOKOHEOreHe3a.

b. UuruOupoBanue rivkonusa.

B. YBenuueHne NpoHUIIaeMOCTH KieTok aus Ca?”,

I'. AxtuBanuio riukoreHdochopunasp.

J1. AxtuBanuio nporenHdocdaras

2.3. B ximHEKY moctyrnui 0ospHON 6e3 co3HaHus. B BbIIbIXaeMOM BO3Iyxe OBLIT 3amax are-
TOHa, YIPYTOCTh TKaHEW cHibKeHa (00e3BokuBaHue). Kakoii OnoxuMuyeckuil aHanu3 OyAeT BIU-
CBIBaThCS B KIIMHUYECKYIO KapTUHY 3a00JICBaHUS?

A. T'uneprammarnoOynvHeMusl.

b. Camxenue conepxkanusi NHz — CO — NH2 B kposu.

B. Hanmnuue B moue CHz — CH (OH) — CH2 — COOH.

I'. CHmXeHue yaenbHOTO BeEca MOYH.

J1. CHuXeHue coiepykaHusl aMUHOKHCIIOT B KPOBH.

2.4. BriorHe 0JIarOnOJTYYHBI HOBOPOXKIICHHBIH, OCTABICHHBI 0€3 KOPMIICHUS HA JITHTEIh-
HBIH MepHoA, yMep. AHAJIN3 B3ATOr0 OMOINCHEN TKAaHEBOIO MaTepuaa BBISBUJI OTCYTCTBUE B Ieye-
Hu (pochoenonmupyBaTkapOOKcUKHHA3BI. Kakoit TOpMOH HHAYITUPYET CUHTE3 3TOTOo (pepmenTa?

A.T'mokaroH. b. Tupokcun.  B. Mucynmun. I'. Koptuzon.  JI. AnbaocTepoH.

2.5. [TogpocTKy, UIMTENBHO CTPAIAIONIEMY THIIOTIIMKEMHUEH, BBEJIH TIIFOKAroH U HE TOTYYHIIN
OTBETHOW peaknuu Ha ropMmoH. MccnenoBaHue TKaHM TEUY€HH, B3ATOW MpU OHOICUH, BBISBHUIIO
nedext pepmenta. HazoBure 3ToT PepMeHT:

A. T'moko30-6-docdatneruaporenasa. I'. ®ocdormokomyrasa.

b. I'excokuna3za. M. I'mroko30-6-docdarasa.

B. ®ocdorekconzomepasa.
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2.6. Y pebeHka 2-ro rojia )Ku3HH, CTPAAIOIETO MBIIIEYHON CI1a00CThI0, OOHAPYKHUIIN yBEIIH-
YEHHYIO [eYeHb U HU3KUU ypOBEHb TJIIOKO3bI B KpOBU HaToulak. Ilocie BBeAeHMs TiIlOKaroHa ru-
NEepriInKeMusi He BOSHUKaET. MccnenoBanre TKaHHU MIEYSHH, B3SITOM MPH OUOTICHH, BBISIBUIO Ae(heKT
dbepmenTa. HazoBute 3TOT hepMeEHT:

A. a-Amunasa. I'. 'ekcokuHasza.

b. JlakTatneruaporenasa. . ®pykTokrHa3a.

B. I'mukorendochopunasa.

3aoanue 3. BcnoMHUTE MEXaHU3M JCHCTBUS TOPMOHOB KOPBI HAIITOYEUYHHUKOB.

3.1. [IeBymka oOparuiack K Bpady C KaloO0aMHu HAa PE3KYH) MBIMICYHYIO CIIa00CTh, TOJIOBO-
KpY)KEHHE, YCWICHHUE MUTMEHTAIMM KOXKH, TMOTEPI0 BECA, CYXOCTh KO>KH, IOBBIIICHHBIA IHYpPE3.
[Tpu oOcnenoBaHUM YCTAHOBUJIM CHUKCHHOE apTepUAbHOE JIABJICHHE, KOHIICHTPAIUS TJIFOKO3BI
kpoBu 3,0 MMOJIB/JI, TIOBBIIIIEHHOE BBIICIEHWE HAaTpUs ¢ Movol. HasHadyeHne Kakoro mpernapara
MOJXKET yIy4IIUTh COCTOSTHHE OOJTBHOM?

A. Uucynuna. I'. Anppoctepona.

b. I'mrokarona. J. I[TutyntpuHa (BBITSIKKA U3 3aTHEH MO THITO(DHU3A).

B. Tupokcuna.

3.2. BonpHOI oOpaTwics ¢ )ajmobamMu Ha OOIIYI0 YTOMIISIEMOCTh, TOJIOBHYIO 00Ib, 0OJb
B CMIHHE U KOHEYHOCTAX, UCXYJAaHHE KOHEUHOCTEH U yBEIMYEHHUE KUPOBBIX OTIOKEHUH B 00JIaCTH
CIMHBI U LIEH, NOCTOSHHYIO *ax1y. [Ipu ocmoTrpe Bpau 3anomo3puin cunapom Muenko—KyiuHra.
W3meHneHue ypoBHS KaKOro TOpMOHA B KPOBH MOATBEPKAAET IPEANONI0KEHNE Bpada?

A. TupokcuHa. B. AnpnocrepoHna.

b. KopTtusona. I'. IIporecrepona.

3aoanue 4. ITpu 3a0051eBaHNN caxapHbIM JAMA0ETOM HApyIIAETCs YCBOEHUE IIFOKO3bI TKaHs-
MU U yCHJIMBaeTcs pacnana nunuaoB. B pesynbrare nedunura YK napymaercst ¢yHKImonupoa-
Hue L{TK u u36siTok Monekyn anetmii-KoA UCmoab3yeTcsi Ha CHHTE3 KETOHOBBIX TeEl.

B ximMHuKY noctaBieHa OofibHasi ¢ caxapHbIM TUa0eTOM B MIPEKOMATO3HOM COCTOSIHUU KETO-
alMI0TUYECKOI0 TUIA. YBEIMUEHUE COJIEepKaHUsl KaKoro MeTaboInTa K 3TOMY NpUBEI0?

A. Manonara. I'. Aueroanerara.

b. Okcanoarnerara. J1. Acnaprara.

B. a-Kerornyrapara.

HpLIGMJleOCmb pemeHuzZ npoeepbvnie, conocmasue ux ¢ omeemdamul.

ITPOBEPBTE CBOM 3HAHUSI (CAMOKOHTPOJIb YCBOEHHS TEMBI)

3adanue 1. Monooil malyueHT, CTPaIaIINN HHCYJIMH3aBUCUMBIM JUAa0€TOM, COOII0aI pe-
KOMeHJIalluM Bpaua. bonbHOI Xopoio ceds dyBcTBOBai. OHAKO NPU ONpPEIEIEHUN YPOBHS TIIIO-
KO3bI B KPOBH Y HEro ObuIa 0OOHapykeHa BeIpakeHHas runepriukemust (15 mmons/i). Conepxanue
TIIMKO3WIMPOBaHHOTo remoriioouHa HbA . cocraBmno 5,0 %. Hackonbko KOMIEHCHpPOBaHO 3a00-
JneBaHue?

Kommenmapuii. HecMOTpsi Ha BBICOKHI YPOBEHB TIIOKO3bI cojepkanue HbA. y GompHOTO
ObLIO HOPMAJIbHBIM, T. €. 3@ MPOILE/IINE HECKOJIBKO HEJEINb JeueHue nuadeTa Obuio 3pPeKTUBHBIM.
Hannune runeprimkeMun, Kak yAajaoch BBISICHUTH Mpu OoJiee MOJpoOHOM aHaMHe3e, 00BICHSIOCH
OOMIJIBHBIM 3aCTOJIHEM HaKaHYHE.

3aoanue 2. llpn ananmse Moun y 0OJLHOTO OOHAPYXEHA BhIpAKEHHAS TIIIOKO3ypusi. Bermom-
HUTE, YeMy PaBEeH 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 HOPMOTJIUKEMHEH:

A. Crpecc. B. 3aboneBanus nmouex.

b. T'omon. I'. TupeoTokcuko3.

OTBeTHI K pelieHUuI0 3aIaHui

Jlna camonpoeepku ucxoo0Ho2o0 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)

N3y4enne yrieBoqHOro 00MeHa MeT010M HAIrPy3KH IIIOKO30ii.

Jlnist AMarHOCTHKK caxapHOro nuabera M HEKOTOPHIX MaTOJOTHYECKUX COCTOSIHMN (HemocTa-
TOYHOCTh (DYHKIIMU TIE€YEHU U MOYEK, HEKOTOphIe AHAOKPUHHBIC 3a00JeBaHUS, HOBOOOPA30BAHUS
MO3Ta, MOJKETyJOYHOH KeJIe3bl U HAaIOYSYHNKOB, TUITIOBUTAMUHO3 B1, HEKOTOpBIE HACIIEICTBEH-
Hble ahepMEHTO3bl) BAXKHO UMETh MPEJCTABICHUE O COCTOSHUU YIIIEBOJHOTO OOMEHa y OOJBHBIX,
OJTHMM M3 IOKa3aTeJiell KOTOPOTO SIBISIETCS YPOBEHb TIFOKO3BI B KPOBU. B HOpMe KOHIEHTpamus
TJIIOKO3BI B KPOBU B3pPOCIIOro yenoBeka coctasiser 3,9-6,1 Mmoab/i.

[lepopasibHbIil TECT Ha TOJEPAHTHOCTH K IJIIOKO3€ (Harpys3ka IJIIOKO30M) MMO3BOJISET BBIIBUTH
MATOJIOTHIO B TE€X CIIydyasx, KOT/Ia UCCIIEJOBAaHUE COJIEP>KaHUs TIIOKO3bl B KPOBU HATOIIAK HE MO3-
BOJISICT BBISIBUTH HAPYIICHUs OOMEHA BEIIECTB.

Ilokazanus 0113 nposedenuss mecma Ha MOJEPAHMHOCINDL K 2TIIOKO3€:

— Heonno3HauHble pe3ynbTaThl OJJHOKPATHBIX aHAJIH30B KPOBH HATOIIAK.

— I'moko3ypusi: maHKpeaTHUecKass M BHEMAHKpeaThdeckas (IepBasi CBsi3aHa C HEJAOCTaTKOM
CEKpEeIUH MJIM HEJIOCTATOYHOCTHIO CAMOTO WHCYJIMHA; BHEMAHKPEATHUECKas TIIIOKO3YpHs Pa3BHBa-
eTcs IIPU MOPAKEHUM JIPyTUX OpraHoB BHyTpeHHel cekperun, [IHC, npu sMonnoHansHOM cTpecce,
3a00JIeBaHUSAX MOYEK, IEUYEHU, U30BITKE YIJIEBOJOB B IUETE, TP OEPEMEHHOCTH).

— Kiinnndeckne npusHaku caxapHOro auadera MM ero OCJIOXHEHUH MpU HOPMaJbHOM KOH-
LEHTPAIMH TJIFOKO3bI KPOBU HATOINAK (CKPBIThIE (GOPMBI 1HabeTa).

Ilposedenue nazpy3ku. YTpoM HaToOmaK y 00JbHOrO OepyT KPOBb M3 Majiblia s ONpenene-
HUS COZICPKAHUS TIIFOKO3BI, ITOC)e Yero emy narot BeimuTh 200 MIT pacTBOpa IITFOKO3HI (U3 pacyera
1 r rmroko3sl Ha 1 KT Macchl Tena) B Te4eHue 5 MuH. 3ateM yepes Kaxapie 30 MUH y O0JBHOTO CHO-
Ba OepyT KpOBb U3 Maibla (B rpenenax 2,5-3 ), ¥ pe3ylbTaThl ONPENEICHUs CONCPKaHMS TIFOKO-
3bl B 3TUX MP00Oax MCHOJIB3YIOT [UIS MOCTPOSHHS MNIMKEMUYECKUX KPUBBIX, OTKJIAJbIBas HA BEpTH-
KaJIbHOM OCH 3HAUY€HHE KOHILIEHTPAIMM TIIOKO3bl B KaX/10M 1po0e, a Ha TOPU30HTAIbHON — BpeMs
(MHHYTBI UJIH Yachl).

Xo00 pabomwr. B npobax ansa ananmza Ne 1-6 ompemenure coaepskaHue TIIFOKO3bI (cMm. MH-
CTPYKIHMIO K IpakThudeckomy 3aHsATHIO Ne 10 «OmnpeneneHue riaroKo3bl B KPOBU (PepMEHTATUBHBIM
MeTonoM»). B 1-i mpoOupke — CBHIBOPOTKA KPOBH, B3ATOW HATOIIAK, BO 2—6-if MpoOMpKax — B3si-
To uepe3 Kaxaple 30 MUHYT MOCJIe Harpy3Kku riroko30i. Ha oCHOBaHMYM MOMYYEHHBIX JaHHBIX MO-
cTpoiite KpuByro. [IpoaHanmu3nupyiiTe TITHKEMHIYECKYIO KPUBYIO, 3aITUIIATE BHIBOIBI.

B nopme miocne Harpy3ku KOHIIEHTpalMs IUIFOKO3bI B KPOBHM BO3pacTaeT B TEUCHHE MEPBOTO
gaca Ha 50—80 %, yepe3 2 yaca ee ypoBeHb CHI)KAETCs (4aCTO HIDKE MCXOIHOT0), a uepe3 2,5—3 Ja-
ca OH BO3BpAIIIAETCsl K UCXOAHOMY. B cimyuasx HapymieHus TonepanTHocTH K riokose (HTT) 3na-
gyurenbHOe (10 10,0 MMOITB/ 7T) TTIOBBIIIIEHHE KOHIICHTPAIIMH TIIFOKO3BI TIOCIIE HATPY3KH COXpaHSIeTCs
6onee 3 u.

['mukemMuuecKkue KpuBbIe y JeTell MMEIOT TaKOW JKe XapaKTep, YTO U Y B3POCIBIX, C TEM JIUIIIb
OTJIMYUEM, YTO MOBBIIICHNE KOHLIEHTPAIMU caxapa B KPOBHU Y JIeTEi MEHbIIIee.
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Ha pucyHke — riMKeMUYeCKHE KPUBBIE IIPU OAHOKPATHOM HArpy3Ke IVIFOKO30H B HOpME
Y IIPU HEKOTOPBIX MATOJIOTMYECKUX COCTOSTHUSIX.
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Bpewms, mun

Knunuxo-ouaznocmuueckoe 3nauenue oyeHKu 2AUKEMUUECKUX KpUgvlx. Y OONbHbIX ¢ pas-
HbIMU popmamu ouabema HAPACTAHUE INIMKEMUYECKON KPUBOW MPOUCXOAUT MEJUIEHHEE, 10CTUras
gyepe3 60—150 MuH 3HaUNTENHHON BeMWYHHEI (Oojee yem B 1,8 pa3a mpeBblmas MCXOIHOE 3HAYe-
HUE), B OOJIBLIIMHCTBE CIIydaeB OTMevaeTcs Ioko3ypus. Uem Tspkenee 3a0oiieBaHHME, TEM IO3XKE
JIOCTUTAETCd MAaKCUMYyM TJIMKEMUHU M TeM OH BbIlle. [loHMkeHne KpuBoi MpOUCXOAUT OUYEHb MEI-
JIEHHO, Yallle OHO pacTsIruBaercs Ha 3—4 4.

3abonesanusm wumosuoHoU dcenesvl, CBI3aHHBIM C €€ TUnepQyHKIMeH, CBOUCTBEHHBI IIH-
KEeMUYecKHe KpuBble ¢ 0oiee OBICTPBIM, YEM B HOPME, IIOJ/bEMOM, YTO, BO3MOKHO, BBI3BaHO OoJiee
MHTEHCUBHBIM OOMEHOM BEIIECTB U BO30YKJICHHEM CHMIIATUYECKOTO OT/eNla BEreTaTUBHON HEpPB-
HOM CUCTEMBI.

st GONIBHBIX C adeHoMol ocmposkos Jlaneepeanca, eunomupeo3om (Muxceoemot), 6ones-
Hbl0 AOOuUCcOHa XapaKTepeH HU3KHM MCXOIHBIN ypOBEHb KPHBOM, HU3Kas €€ BEpIIMHA U BBICOKUN
MOCTIIIMKEMUYeCcKUi K03 uupent. [Ipu HeKOTOphIX TskKeNbIX 3a0oneBaHusAX (dHUEDATUT U Ap.)
TIIIOKO3a MOXKET IOSBIATHCS B MOYE B PE3YJIbTaTE PEHAIBLHON INIFOKO3YpHUH.

Kpurtepun BO3 a,151 mocTaHOBKHU 1MarHo3a «caxapHusiii nuader» u HTI

Jnarnos Bpewmst B3siTHS KPOBH BeHno3Hast meJbHasi KPOBb, MMOJIB/JI
Caxapusriii tuader | Harommak >6,7
2 4 rociie Harpy3Ky TIIFOK0301 >10,0
HTT Haromax <6,7
2 4 1ocyie Harpy3KH TIIFOK030H 6,7-10,0

Pesyabrarbl:  Ecram. =

Ovun | 30 Mun | 60 vun | 90 mun | 120 Mun | 150 mun

Hauuent 1 | Eon.
C 11t0K036! (MMOJIB/1)
Mauuent 2 |Eon.
C 111t0K03bI (MMOJIB/M)
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BUOXUMMUS IIEHEHHU

3AHSATHE 25
BUOXUMMUIA ITIEYEHU. UHTEI'PALIUA METABOJIM3MA

AKTYaJIbHOCTh TeMbl. [leueHb UrpaeT IMEHTPATBHYIO POJIb B MPOMEKYTOYHOM OOMEHE Be-
miectB. OcobeHHOCTH (PepMEHTATUBHOTIO ammnapara MeYeHu U €€ aHaTOMUUECKHUX CBSI3€Hl ¢ ApyrumMu
OpraHaMu JJAl0T BO3MOYXHOCTh TICYCHU YYaCTBOBATh B PETYJISAIIMU MTPAKTHYECKHA BCEX BUIOB OOMEHA
BELIECTB U MOJJAECPKUBATh MOCTOSHCTBO KOHIICHTPAIMU B KPOBH MHOTHX XKM3HEHHO Ba)KHBIX CO-
€IMHECHUM.

[leyenp — OoublIasi «IPOMEKYTOUYHAS] CTAHLUSA» MEXKIY MOPTAIBHBIM U OOLIUM Kpyramu
KpoBooOparieHus: opranu3ma. Kak mpaBuiio, Bce BEIIECTBA, BCACHIBAIOLINECS U3 KUIICYHUKA, MIPO-
XOJAT uepe3 nedeHb. OyHKIUU NeYeHn 00YCIOBIMBAIOT €€ CBOCOOPa3Hbli «OMOXUMHUYECKUN allb-
TPYU3M»: MHOTHE ITPOUCXOJISALINE B HEHM MpoIiecCchl 00ECIEUnBalOT CUHTE3 PA3IMYHbBIX BELIECTB AJIs
JIPYTUX OPTraHOB, a TAK)Ke HA 3aIIUTY STUX OPraHOB OT OOPa3yHOIIMXCS B HUX (MJIM MOCTYHAOIINX
W3BHE) TOKCUYECKUX COCTUHECHUM.

B cocraB oprana Bxomsr kietku Kymndepa, npuaumaronue ygactue B ¢aromurose. [ledeHb
BBIJIETISICT KellYb, HEOOXOUMYIO JJIsl TepeBapUBaHUS KUPA. 3HAUUTEIbHYIO POJIb UTPAET MEYEHb
B IIpoIleccax CBEPTHIBAHWU KPOBH, T. K. CUHTE3UPYET OCIKH-KOMIIOHEHTHI CBEpPTHIBAIOIICH W aH-
THUCBEPTHIBAIOIIEH CHCTEM KPOBH.

B neyenu nenoHupyroTcs Kene3o, Meib U BUTaMUH Bi12, HE0OXoanMMBIE ISl 3pUTPONO33aA.
[TpoaomKUTENEHOCTD KU3HU ApUTPOLUTOB cocTaisier 110-120 mueit. [locne sToro oHu paspy-
IAl0TCSL ¢ OCBOOOKICHNEM reMoriioOnHa. B medenu, cene3enke, KOCTHOM MO3Te reMoryioOuH pac-
nagaercsa ¢ obpazoBanueM OmnupyOuHa. JlanpHeuas cy1p0a *KeluyHbIX TUTMEHTOB (OunupyounHa)
CBSI3aHA C UX METa0O0JIM3MOM B IIEUYEHHU U B KHILIeUHHKe. OnpeneneHne B KINHUKE COJAepKaHus 00-
miero OmnupyOuHa, ero Gppakiuii ¥ MPOIYKTOB UX AErpajallii UMeeT BaxkHoe 3HaueHue B nudde-
PEHIMAIBHON TUATHOCTUKE KENTYX PAa3IMYHON ITHOJIOTHH.

CrnenyeT OTMETUTDH 3HAYUTETHHYIO BapHabeIbHOCTh XUMUYECKOTO COCTaBa MEYEeHU, KOTOPHIT
3aBHCHUT OT XapakTepa MUTaHus, COCTOSHUS oOMeHa BeriecTB. OCOOEHHO CYIECTBEHHbIE H3MEHE-
HUS B COOTHOILIEHUHU OTIENIBbHBIX KOMIIOHEHTOB HAOIIOIAl0TCS MPH TOJIOAHUU W TATOJOTHYECKHIX
npoiieccax, HalpuMep, )KUPOBOM MHPUIBTPAIIUU TT€UEHH, TIMKOTEHO3aX U JIp.

B cBs3M ¢ BBIIEU3T0KEHHBIM MOHATHA HEOOXOIUMOCTh MPABUIBLHOM OIIEHKH (DYHKIIMOHAb-
HOTO COCTOSIHMSI TI€UCHHU C UCIOJIb30BAHUEM PaA3IMYHBIX OMOXMMHUYECKHX TECTOB, MO3BOJISIONIUX
yCTaHOBUTH (akT 3a00JIeBaHUS U OTCJCKUBAThH €ro TEUCHUE.

CriocoOHOCTh OpraHu3Ma KHBOTHBIX K IOJJICP)KAHHUIO TOCTOSIHCTBA COCTaBa BHYTpPEHHEN
Cpelbl OpraHn3Ma OCYIIECTBISETCS 3a CUEeT MHTErPallii METaO0INYECKUX MMyTeH U SABIISAETCS OJTHUM
13 Hambosee CyHIECTBEHHBIX NOCTHKEHHM 3BoNOIMU. VI3MeHeHne MHTerpaTHUBHBIX CBsI3€d Hapy-
maetr cOaJaHCHUPOBAHHYIO MPOAYKIIMIO DHEPTHH, MIACTHYECKOrO0 MaTepualia U CIY>KUT OCHOBOM
pa3BuTHs 3a00JICBaHUH.

Heanb 3aHATHS: HAYYUTHCS NPUMEHSATh 3HAHUS O TOMEOCTATHYECKONM M HHTErpUPYIOIIEH
poJu MeyeHu B OOMEHE YIJIEBOJIOB, JIMIHUJIOB U aMUHOKHCIIOT JUIsl OOBSCHEHUS] MEXaHU3MOB Hapy-
IIeHnii oOMeHa BelIecTB Ipu OOJIE3HSIX MEUEHU U KENYHBIX MyTel; yMETh MCIOJIb30BaTh 3HAHUS
O TMYTSX MPEBpAIICHUs B TIEYCHH KCEHOOUOTUKOB ISl TOHUMAaHUsI OMOXUMHYECKUX acleKToB (ap-
MaKOJIOTUHM ¥ TOKCUKOJIOTHH; MOHSATh MPUHILIUIIBI U MEXAaHU3MbI B3aUMOJCHCTBUS Pa3IMUHbIX METa-
OONMMYECKUX TyTEH JJIs1 00eCTIeUeHUs KUZHENCITSIIbHOCTH U alanTaIluy.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHHWIii. /{151 MONHOTO yCBOEHHS TeMbI HEOOXOIUMO
MTOBTOPHUTH H3:

" aHamMoMuuU, 2UCMONIO02UU, PUSUOTIO2UU:

— 0COOEHHOCTH CTPOEHUSI 1 MUKPOCTPYKTYpHI I€YECHHU;

— (yHKIIMM TeYeHH;
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— aHaTOMO-()M3MOJOTHYECKHE B3aUMOOTHOIIECHUS MEXKIY MEYCHBIO, JKETYTOTHO-KUIIICUHBIM
TPaKTOM U BOPOTHOM BEHOM;

" OUOOpP2AHUYECKOU XUMUU.

— OCHOBHBIC pEaKIMH BBEJACHUS (PYHKIMOHAJIBHBIX TPYII B MOJCKYJIbl XUMHYECKUX
BEIIECTB C LEIbIO OBBIICHUS UX THAPO(UIHHBIX CBOWCTB;

" OUONOSUUECKOU XUMUU.

— MeTaboJIMYecKHUe IyTH OOMEHA YTIIEBOIOB, JIMIIHU/IOB U OEIIKOB.

3AIAHUA 1JII CAMOITPOBEPKH NCXOITHOI'O YPOBHA 3HAHUM

3adanue 1. llpyu u3ydeHUH MUKpOIpenapara Ne4eHu CTYACHTaM JaHO 3aJlaHhe 3apucOBaTh
CTPYKTYPHYIO MOP(OJIOTUYECKYIO €TUHUIY TE€YEeHH — AlIUHYC.

1.1. Vkaxute (QyHKIHIO, KOTOPYIO BBIMOJHSIOT 3JEMEHTHI 3TOH MOp(ONornyeckoi eauHu-
sl — kietku Kyndepa:

A. Cunrernueckasi.  b. Boigenutensnas.  B. O6e3BpexxuBaroriasi.

1.2. Kakyto posb urpaet npoctpascTtso Juce?

A. Y4acTByeT B TPaHCIIOPTE BEUIECTB MEXY KPOBBIO CHUHYCOHMJJIOB M IMapEHXMMATO3HBIMHU
KJIETKaMH.

b. SBnsercs nemno xenuu.

B. YuacTByeT B TpaHCHOpTE BEUIECTB MEXIY apTEPUOJIaMU, BEHYJIaMH U LICHTPAJIbHON BEHOM.

3aoanue 2. MetoioM «MeueHBIX aTOMOBY» Oblia 3apUKCHpOBaHa PHTEpOrenaTHyecKas up-
KYJISIUA JKETYHBIX KUCIOT. [10 KakuM KpOBEHOCHBIM COCYAaM IIPOUCXOJUT BO3BPAT KETUYHBIX KHC-
JIOT U3 KUILIEYHUKA K TE€TaTOIMTaM B MPOIIECCE ITON UUPKYIISIUN?

A. Ilo ueHTpalibHOI BEHE MEUCHH.

b. 1o BOpOTHOI1 BEHE MEYEHH.

B. Ilo HMXHElN 1OJI0M BEHE NIEYEHMU.

I'. ITo neyeHo4HOI apTepum.

3aoanue 3. Ha 1aGopaTOpHOM MpPAKTUKYME CTYJCHTHI MOJYyYMIN 33/1aHUE CPABHUTH PACTBO-
PUMOCTh Pa3JIMYHBIX BEUIECTB B Boje. CpaBHUB Pe3yJbTaThl UCCIEIOBAHMS, CTYICHTHI YOCIIIIUCH,
YTO BBEJCHUE HEKOTOPHIX (PYHKIIMOHAIBHBIX I'PYII MOBBIIIAET IMIPOPUIBHOCT MOJIEKYJT OpraHu-
YeCKNX COeINHECHHH.

3.1. Kakue ¢yHKIMOHAIbHBIE TPYHIBI MOTYT OOECIEeYUTh TMAPO(UIbHBIE CBOMCTBAa ATHUX
MOJIeKYI1?

A. M3onponuibHeIE. B. I'mapokcuibHble.

b. ucynbdunnsie. I'. KapbokcuinbHsle.

3.2. Ha3oBuUTe XUMHUYECKHE PEAKIIUHU, B PE3YJIbTATe KOTOPHIX B MOJIEKYJIbl OPraHUYECKUX CO-
€IMHEHUN MOTYT OBITh BBEJEHBI YKA3aHHBIE BBILIE (PYHKIIMOHAIbHbBIE TPYIIIIbI:

A. I'mapokcuaupoBaHue. B. [lezamunupoBaHue.

b. KapOokcuimpoBanue. I'. HutpoBanue.

3aoanue 4. HazoBute MeTabOIUT TIIUKOJIN3A, UCTIOIB3YEMBbIH Il CHHTE3a TIIUIepoia;
A. ®ocdoIMOKCHATICTOH.

b. Auetun-KoA.

B. [IupoBrHOrpaHas KUCioTa.

I'. IllaBeneBOyKCyCHAs! KUCIIOTA.

J. B-I'mapokcumacisiHast KUCIIOTA.

3aoanue 5. J1ns 06pa3zoBaHUs TIIOKO3BI BO BpEMS TOJIOAAHUS KJIIETKH MTEYCHH UCTIONB3YIOT:
A. )KupHbie KUCITOTHI. I'. B-T'mapoxcudyrupar.

b. AMUHOKHCIIOTEL. J. Anetnn-KoA.

B. Aneroanerar.
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3aoanue 6. Monekyinoi, HENOCPEACTBEHHO CBS3aHHOM C MHMIMALIMEH Pa3BUTHUS aTEPOCKIIe-
POTHUYECKOI OJISIIKH, SIBIISIETCS:

A. ®akTop HEKPO3a OIYXOJIEH. I'. TpomOouMTapHBIi GakTOp pocTa.

b. Tpombokcan Ao. J. OKuciaeHHbINA X0JIECTEPOII.

B. IIpocranukiuH.

Hpa6uﬂbHOCWIb peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bomnpocsl 1u1st 00CyKaeHus :

1. OcHoBHBIE PYHKIIUU U XUMUYECKUN COCTAB MEYCHU.

2. Ponb meueHu B 0OMEHE YIJICBOJIOB, JIMITHIOB, OCIKOB.

3. Ob6e3BpexxuBaromiast GyHKIUSA MEYCHN, MEXaHU3MBbI: (3alUTHBIE CHHTE3bI, al[MJIMPOBAHUE,
MHUKPOCOMHOE OKHUCIJIEHUE, KOHBIOTAIIHS).

4. Ponp meueHu B MUTMEHTHOM oOMeHe. CuHTe3 U pacnaj remMoriaoouHa (cxembr). OOMeH Ou-
aupyOuHa B HopMe U narosioruu. Ilopdupumn, sxentyxu (remoauruyeckas, 00TypalMoHHas!, apeH-
XMMaTO3HasA) ¥ UX TudepeHraabHas T1arHoCTHKA.

5. buoxumuueckue MeTo/bl AUArHOCTUKH HapyIeHUH (yHKIMHA eueHH.

6. HeoOxommumMoCTh MHTETpAMK METa00IM3Ma, €€ MPUHIMIHAIBHBIE coCTaBstomue. Mexa-
HU3MBI PETYJISIIIUYA METa00IM3Ma.

7. Oco0eHHOCTH METa0O0IU3Ma B MIEUEHH, KUPOBOM M MBILIEUHOMN TKAHAX B COCTOSHUU IOCIIE
IpueMa MUIIM U HaTOILAK.

8. MexopranHblii METa0OIM3M B TUHAMUKE TOJIOIaHUS.

9. OcHoBHBIE MeTa0OIMYECKHE MTYTH OOMEHA YTIeBOAOB, OCJIKOB, TUMUAOB (CXEMbI pEeaKIIHiA,
KJIOUEBbIE (DEPMEHTBI, PETYJISALM).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

OcHogHasn

1. buonoeuyecxas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 301-306,
607-612, 661-676.

2. Buonoeuueckas xumust / A. JI. Taranoud [u ap.]. Munck : B, mik., 2013. C. 321-331, 403-429.

3. KoHcnekr nexkuuii.

Jononnumensvnan

1. Mapwann, B /xc. Knmuandeckas Ouwoxumms / B. JIx. Mapmamnn. Mocksa : bunom, CaHkr-
[etepOypr : HeBckuii unanext, 1999. 368 c.

2. buoxumus genoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. 384 c.

3ANAHMS IJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. CucremaTu3upynTe 3HaHUS 00 MHTETpAIMU MyTeld MeTaboiu3ma B meyeHu. Pac-
cMoTpuTe pUCYHOK «[lyTu npeBpalieHus yrieBo 0B U JTUMHI0B B ICUCHM.

1.1. OGpaTtuTe BHUMaHHWE HA TO, YTO OOJBIINAS YaCTh MOTPEOJICHHONW CBOOOMHOM TIIFOKO3HI B
neyeHu Gocopuupyercs ¢ o0pazoBaHHEM TIIIOK030-6-pocdara. MeTaboau3M 3TOro CoeAMHEHUS
MOJKET OCYIIECTBIISATHCS TI0 TSATH OCHOBHBIM HAITPABJICHUSM, BHIOOP KOTOPBIX 3aBHCHUT OT COOTHO-
[ICHHS] MeXKIY HOTPEOHOCTSIMU OpraHu3Ma U KOJIMYECTBOM MOCTYMUBIIHX C THINEH yIJIeBOIOB.

1.2. TleueHs MO IEPKUBACT MTOCTOSIHHBIN YPOBEHB TJTIOKO3bI B KPOBH TP TOJIOJITAHUH 33 CUET
aKTUBAIIMU TTIMKOTCHOJIM3a U TTIOKOHEOTeHe3a, a MPU N30BITOYHOM €€ TIOCTYIJICHUU U3 KUIICYHUKA
TITIOKO03a JICTIOHUPYETCS B BUJIE TIIMKOTEHA U JINTTHJIOB.

1.3. 3amomHMTE, YTO OOPATUMOCTH MPEBpAIICHHs JIaKTaTa B MUPYBAT (HANpaBlEHUE peak-
1K) 3aBUCUT OT cooTHomnenus HAJITH-H/HAT".

1.4. 3anmoMHHTE, YTO >KUPHBIE KUCIOTHI — OCHOBHOW CyOCTpaT IHEpPreTHYecKOro meTrabo-
JU3Ma B TICUCHU W MPEANICCTBCHHUKN B OMOCHHTE3€ XOJIECTePOJIa, KETOHOBBIX TEJI, JIMITATHOW Ja-
CTH JTUTIOTIPOTEUHOB TUTa3Mbl KPOBH.
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IIyTn npeBpaieHus yrieBo10B M JJUNHI0OB B eYEeHH

['mukoren Copb6wuron > dpykrosa

I T

4—
I'nwoko030-6-pochar ——— T'mokosa kpoBu
(001t KPOBOTOK)

Tuxonus
I'nroxo-
AT® Heozenes enmo3sodocthamubiil nymo
Tpuanmiranepossl IIupyBat
> 1T+
dhochomumuapt HAZIOHH
[TenTo3odocdarsr
Kupueie
KHCJIOTHI 7 Anernia-KoA JlakTar
Xosecrepon TK i\»
~ P ol AT®D
Jlunonpomeunuvl CO2 + H.O OKUCTUMETOHOE
nnazmul (JIIHOHII)
KeroHoBrbIe Tena pocpopunuposanue
(B KpoBb)

1.5. DraHon okucnseTcs, IJaBHbBIM 00pa3oMm, B nedeHu, rae npu ydactun HAJ[-3aBucuMbIX
JErUIPOTeHa3, MOCIeA0BAaTEeIbHO IPEBPAILAACh B YKCYCHBIM aJIbJIETU] U YKCYCHYIO KHUCIIOTY, IIPHU-
BOIMT K yBeauyenuo otnomenus HAJIHH/HAL". OOGbsacHUTE, TOYEMY IIPU aJIKOIOJbHOM TOKCH-
K03€ HaOJro/1aeTcsl TUIepiIakTaTeMHsl U TUIOraukemus. Hanummre peakuuu, NOATBEp KIaroIIne
YKa3aHHBIC SIBJICHUS:

1.6. O0ObBsicHUTE:
a) MoYeMy y)Ke 4epe3 TP uaca Iocliie yJaleHUs NeUYeHU Y )KUBOTHBIX Pa3BUBAETCS TUIIOTIIU-

KEMUA 1 HACTYIIACT CMEPTh, €CIIN C)KCHACHO HE BBOAUTE I'JIIOKO3Y,
6) Mmo4YeMy BBCACHHUC I'aJIaKTO3bI, JIAKTATa UK IMUPYBATA B 9TUX YCIIOBUAX HC BCP(I)CKTI/IBHO.

1.7. Ykaxure MMPOAYKTHI JIMTIUAHOTO O6MCHa, CHUHTC3UPYIOIUCCA IIPCUMYIICCTBCHHO B IICYCHU:

A. Xonecrepon. J. X"IOMUKPOHBI.

b. TAT. E. JITIBIL

B. ®ochonunusl. XK. CBoboaHbBIN OUITUPYOHH.
I'. KeroHoBBIE TETA. 3. JIIIOHIL.

3aoanue 2. PaCCMOTpI/ITe CXCMYy, MPUBCACHHYIKO HMKC. 3aHOMHI/ITC, 4YTO aMHWHOKMHCIIOTHI,
BCOCAaBHIMECA B KUIICYHUKE U IMMOCTYIIHBIIMEC 3aTEM B IICUCHb, UMCIOT HECKOJIBKO OCHOBHBIX HyTeﬁ

MeTadoJIm3Ma.
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benkn numm

!

AMUHOKHUCIIOTHI (BOPOTHAs BEHA)
Hpyrue Tkanu

‘=9 AMI/IHOKI/ICHOTI}I IICYCHU —> BCHKI/I IIeYeHu

Loy b

Keronosrie Tena

benku mma3mMer I'moko3a NH3z —» MoueBuna

2.1. Y 0607pbHOr0 € aJKOroJbHBIM LHUPPO30M IEUeHU HaOII0JaeTcsd CUJIbHAs OTEYHOCTb.
C HapyllleHHEeM CHUHTE3a KaKUX BEIIECTB B IIEYCHH CBS3aHO 3TO COCTOSIHUE?

A. MoYeBUHBI. I'. TanTormobuna.

b. Anb0ymMuHOB. J1. ®ubpuHoreHa.

B. Xonecrepoua.

2.2. B opranusmMe 30pOBOTO YEJIOBEKa XKEeIe30 JENOHUPYETCS B IIEUEHH, CEJIE3CHKE, KOCTHOM
Mo3re. B coctaBe kakoro 0eiaka IpOUCXOAUT €ro AeOHUPOBaHUE?

A. @eppuruHa. I'. IIna3muna.

b. Tpancdeppuna. J. UepynoriasmuHa.

B. Anogeppuruna.

3aoanue 3. Y cBoliTe MEXaHU3MbI 00€3BPEKUBAHUS BELIECTB B [IEUYEHHU.
3.1. Nmeiite npencraBieHue 00 0CHOBaX (yHKIMOHMPOBAHUS MUKPOCOMHOM CHCTEMBI OKHC-
JIEHUS KaK ITyTH METab0JIM3Ma SHIOT€HHbBIX U Uy>KEePOAHBIX COSMHEHHM:

RH, O,
SH> - HAJI®H'H — ®nasonporent — muToxpomPaso <A
ROH, H-0.

Takum croco6oM THIPOKCUIIUPYIOTCS CTEPOUIBI B Ipoliecce 00pa3oBaHUs TOPMOHOB KOPbI
Ha/IMOYEYHUKOB, s JIEKapCTBEHHBIX IpenapaToB U IPYTUX KCEHOOMOTUKOB.

B pesynbTate rMIpOKCHIMPOBAHUS YMEHBIIAETCSI TOKCMYHOCTh W TOBBIIIAETCS PacTBOPHU-
MOCTh KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEACHUIO MX U3 OpraHuzMa. MHorue JiekapcTBeHHbIE
BellecTBa, Harpumep, GheHodbapouTa, CnocoOHbI HHAYIIMPOBATh CUHTE3 MUKPOCOMHBIX (DEPMEHTOB
U nuuroxpoma Pyso.

3.2. 3aroMHHUTE, YTO KOHBIOTAMOHHAS (pa3a HeoOxomuma sl 00pa30BaHUSI MAIIOTOKCUYHBIX
U JIETKOBBIBOJUMBIX MTPOAYKTOB METa00JIM3Ma JIEKAPCTB U MOXKET MPOTEKATh KaK CaMOCTOSTEIbHBIN
sTan 00e3BpPEeKUBAHUS.

3.3. lnsa uccnenoBanus obOe3BpexxuBaronie (GyHKIUM MEeYeHH MaIMeHTy Ha3zHaueHa mpola
Ksuka. Ilocne npuema GeH3oara HaTpHsl YPOBEHb TMIITYPOBOW KHCIOTHI B MOY€ 00CIEAyeMOro
MOBBICHJICS,, YTO CBHJETEILCTBYET O HOPMAJIbHOW JI€TOKCUKAMOHHOW (yHKUMU neueHu. Kaxoe
BEIIECTBO MPUHUMAET y4acTHe B 00€3BPEKUBAHUH ITON COJN?

A. DADC. I'. Taypun.

b. LlepymonnasmuH. . I'nuanu.

B. Y®-rnrokypoHOBasi KUCIIOTA.

3.4.Y OGonpHOro WH(MEKIMOHHBIM TEIMaTHTOM MPOM30IUI0 obeciBeunBaHue kama. C or-
CYTCTBHMEM B KUIIEYHHKE KaKOr0 MPOAYKTa pacrnaaa OuaupyOuHa 3To cBsA3aHO?

A. KonponopdupuHa. B. bunusepauna.

b. Crepkobununa. I'. Bepaorno6una.
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JJis1 ycBOeHMsI MaTepHuaJia He00X0AUMO 00paTUTh BHUMAHHUE HA TO, YTO:

— Oylaromapst UHTErpauy MeTaboanu3Ma (a He OTACTbHBIM METa00IMYECKUM TYTSIM) OPTaHU3M
CHa0>KaeTCsl PHEPTrUeil U IUIACTHYECKUM MAaTEPHAJIOM 3a CUET MOCTOSSHHOTO OOHOBJICHUS €0 y4acT-
HUKOB Ha YPOBHE KIIFOUEBBIX METaO0IUTOB, KOHEPMEHTOB;

— BOKHON COCTAaBIISIONICH B3aUMOJICHCTBUS META0OTMYCCKHUX MYTEH SIBISICTCS HATMIHE CXO/I-
HBIX MEXaHHU3MOB peryisiuu. Yepe3 3TH MeXaHU3Mbl PEau3yIOT CBOE JEHCTBUE TOPMOHBI U APY-
rue OMOJIOTUYECKU aKTUBHBIC COCTUHEHUS;

— [IEHTPaAJIIbHBIM OPraHOM B MHTErpalii MeTabonu3ma sBIseTCs MeYeHb, OJarogaps KoTopoi
B KPOBH MOJACP>KUBACTCS HEOOXOAMMBIN YPOBEHDb BEUIECTB JIJIsi HCIOJIB30BAHUS UX MO3TOM, MBbIIII-
LaMU ¥ IPYTUMH TKaHSIMH.

3aoanue 4. Bribepute npaBUIbHBIA OTBET: B MBIIIIIIAX MTOCJIE MPUEMA MUTITH:

A. T'110K03a UCIONB3yeTCsl sl CHHTE3a INIMKOTeHa.

b. OcHOBHOI UCTOYHUK PHEPIUU — KUPHBIE KUCIIOTHI.

B. a-KetokucnoTsl, oOpa3yromuecs U3 aMMHOKHUCIOT C Pa3BETBICHHON ENbIO, OKUCISIOTCS
B nukie Kpebcea.

I'. I'mukoren noasepraercs hochoponusy.

J1. O6pa3yroTcsi KETOHOBBIE TEA.

3aoanue 5. Bribepure npaBUWIbHBINA OTBET: 6 IEYEHU HATOIIAK:
A. AKTUBUpYETCA IIIIOKOHEOT€HES.

b. YcuieHHO OKHMCIISAIOTCS KUPHBIE KUCIIOTHI.

B. AKTHBHO CUHTE3UPYETCSI [IMKOTEH.

I'. O6pa3yrorcs KETOHOBBIE TENA.

J1. I'mroxo3a BEICBOOOKAAETCS B KPOBb.

3adanue 6. Kakoe 3 HIDKECTEAYIOMMX BBIPAXKEHUNW OTHOCUTEIIBHO CHHTE3a W HCIIOJIb30Ba-
HUS TJIMKOT€HA MPaBUIIbHOE?

A. JleiicTBue agpeHaJIMHA U TJIOKAaroHA HANPAaBJIEHO HA YBEIWYEHUE aKTMBHOCTH TJIMKOTEH-
dbochopunassl.

b. B cocTtosiHMK HaTOLIaK MHTEHCHUBHOCTH PACIIEIUIEHUs TJIMKOTeHa COM3MEpHUMa C UHTEH-
CHUBHOCTBIO €T0 CUHTE3A.

B. lepochopunupoBanre TIMKOT€HCUHTA3bI 110/ BIUSHUEM MHCYJIMHA BEAET K YBEIMYEHUIO
aKTUBHOCTH 3TOTO (hepMEHTA.

I'. tTAM® — BTOpUYHBIN OCPEIHUK, KOTOPBII 00pa3yeTcsi B OTBET HA JEHCTBUE a/ipeHalINHA
U TJIIOKaroHa B IEYEHHU.

. ®ochopmmpoBanue TukoreH(GochoprIassl o1 BIHSHAEM TIIOKaroHa MPUBOIUT K YBe-
JIMYEHUIO aKTUBHOCTHU 3TOTO (pepMeHTa.

HpLIGMJleOCmb peweﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamu.

IIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. ]Ins mpenoTBpallleHUs pPa3BUTHS THNEPOMIMPYOMHEMHH Y HOBOPOXKIECHHOTO
BCJIEJICTBHE HECOBIAJICHUS Y MaTepu U pebeHKa pe3yc-(pakTopa OepeMEeHHOM nepea pogaMu peKo-
MeH0BaH (peHobapouTan. Beibepute oTBET, 00BACHSAIOMUMN, C KaKOW LIEIbI0 B JAaHHOM CiTy4ae ObLI
Ha3Ha4yeH 3TOT IIpenapar:

A. B xagecTBe CHOTBOPHOI'O CPEJICTBA.

b. JIist uHaKTUBAIIMM KOMIIOHEHTOB MHUKPOCOMHOT'O OKHCIICHHUS.

B. [Ins cHMKEHUST pacCTBOPUMOCTH OMITMpyOUHA.

I'. Kak uHAYKTOpa MEYeHOYHBIX (PEPMEHTOB IETOKCUKAIIUH.

/1. B kauecTBe JIUMOTPOITHOTO CPE/ICTBA.

3aoanue 2. Ilpu naboparopHoM 00cCiI€0BaHUN OOJBHOTO JKEITYXOM MOJTYUYEHBI CIIeIyIOIue
JaHHBIC: 0011Iee Co/Iep)KaHUE B CHIBOPOTKE KPOBU OMIupyOnHa — 60 MKMOJIB/JI, IPSIMOTO OMIIHPY-
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O6uHa — 43 MKMOIIb/J, B MOYE ONpeAessercs NpsIMoil OMIMpPYOMH M OTCYTCTBYIOT YPOOWIIMH
u cteprkoOwmH. Kakoit BUJ )KeNTyXH y JTaHHOTO O00JIBHOTO?
A. Ilapenxumarosnas.  b. lemonmutudeckas.  B. OO0TypanuoHHasl.

3aoanue 3. Jlns oueHku (QyHKIHMOHAIBHOTO COCTOSIHUSI MEYEHU Y OOJBHOTO HCCIIEOBaHA
HKCKpeNrs KUBOTHOTO MHIUKaHa. VHankaH oOpasyeTcs B pe3yibTare 00e3BPEKUBAHUS B IEYCHU
MHJIOKCHUJIa — MPOAYKTa THUEHHUS aMUHOKHCIIOTHI TpulniToaHa B TOJICTOM KuiedHuke. Kakoe Be-
IIECTBO YYacCTBYET B 00€3BPEKUBAHUHU 3TOTO TOKCUYECKOTO COSTMHEHUS?

A. DADC. I'. Lepynonna3smMuH.

b. Y/1®-rnokypoHOBask KUCIIOTA. . Taypun.

B. I'munug.

3aoanue 4. Metogom nuddepeHunanbHOro UEHTPUGYTHPOBAHUS KIETOK IEYeHH Oblia
MOJTydeHa MHKpPOCOMHasi (pakims. MHKPOCOMHOE OKHCIIEHHE — 3TO CHOCO0 00€3BpeKHBAHUS
TOKCHUYECKUX BEIIECTB B MEYCHU. BpiOepuTe KOMIOHEHT 3TOMN e OKUCICHHS:

A. Ilutoxpom as. I'. IuToXpom paso.

b. Llutoxpom c. . Hutoxpowm ci.

B. Iuroxpom b.

3aoanue 5. B moue 00JIEHOTO OOHAPYKEHBI B OOJILIIIOM KOJIMYECTBE aMUHOJIEBYJIMHOBAS KU-
ciota, nophodbunuHored U nophupuHsl. Moda npu ATUTETFHOM OCBEIIEHUU MpUuoOpesia TEMHO-
KpacHbI BUHHBIN 11BeT. Kakylo aTOJIOTHI0 MOKHO MPEN0JIOKNUTE B JAHHOM ciiydae?

A. [leyeHouHas xenTyxa. I'. [leyenounas mopdupusi.

b. OOrypauronnas xenryxa. . Tanaccemus.

B. I'emonutrueckas xxenryxa.

3aoanue 6. boibHOMY C )KHPOBOW WH(OWIBTPAIIUCH MEYCHN HAa3HAUYCHA PACTUTEIHHO-MOJIOY-
Has auerta. JlepunuT Kakux JUMOTPOIMHBIX BEIIECTB BOCHOIHSIOT PEKOMEHJOBAaHHbBIE TPOAYKTHI?

A. HeHachIeHHBIX KUPHBIX KHACIIOT. I'. MetnonuHa.
b. HachleHHBIX )KUPHBIX KUCIIOT. J. CepoToHnHa.
B. Kpearuna. E. KanpuuronuHa.

3aoanue 7. YKaxxure BepHbIC BBIPAKCHMS:

A. HpI/I MaKCUMaJIbHOM MBIIICYHOM HAIPS)KCHUH ITHUPYBAT BOCCTAHABIIMBACTCS B JIAKTAT.

b. B HOpMe B MbIIIIaX HEKOTOPOE KOJIUYECTBO TIFOKO3bI MTOIBEPraeTCsi aHa3pOOHOMY TIIMKOJIH-
3y, IO3TOMY BCET/Ia UMEETCS HEKOTOPOE KOJIMYECTBO JIAKTaTa, CTIOIb3YEMOro JUIsl INIFOKOHEOTeHe3a.

B. Jlns rorokoHeoreHesa u3 jakTara tpedyercs Oonbiie AT®, uem obpaszyercs BO BpeMms
aHa’poOHOTO TIIMKOJIN3A.

3aoanue 8. KakoBbl MOCIEACTBUS yBENWYEHHS] KOJIWYECTBA CBOOOTHBIX KHPHBIX KHCIOT
B IIeYeHN?

A. YBeNIUYUTCSI HHTEHCUBHOCTD [3-OKUCIICHUS.

b. YBemnunTcss MHTEHCHBHOCTE TIIMKOJIH3A.

B. CHu3uTCsS aKTUBHOCTH MUPYBATAETUIPOTE€HA3HL.

I'. CHU3UTCS UHTEHCUBHOCTh CHHTE3a KUPHBIX KUCJIOT.

J1. YBenuuuTCs MHTEHCUBHOCTh 00pa30BaHMs KETOHOBBIX Tell.

3aoanue 9. Yxaxute NpaBUIbHOE BbIpaKEHHE:

A. B-T'uapokcuOyTupar sBIsSETCS BaXXHBIM METaOOJMYECKMM HCTOUYHHUKOM OHHEPTUU s
SPUTPOLIUTOB B COCTOSHUH HATOIIAK.

b. Aueroanerar sSBiseTcss BAXKHBIM METaO0JIMYECKUM HCTOUHUKOM SHEPTUH JUIS KIETOK MO3-
ra B COCTOSIHUY HATOIIAK.

B. KeToHOBBIE Tena SBISIOTCS BaKHBIM HCTOUYHHUKOM DHEPTUU ISl CKEJIETHBIX MBIIII B CO-
CTOSTHUH HATOIIAK.
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I'. KetoHoBbIE Tena SABISIIOTCS OCHOBHBIM HCTOYHMKOM SHEPrUM ISl TIEYEHH B COCTOSTHUU
HATOIIaK.

J1. KetoHOoBBIE Tena SBISIOTCA BaXKHBIM CyOCTpaTOM ISl TJIIOKOHEOr€HEe3a B COCTOSIHUHU
HATOIIaK.

3aoanue 10. Ilonbepute COOTBETCTBYIOILIME MAPhI:
10.1. Yepe3s 12 gacoB rojoganus:

1 ITeuens. A. Vcnonp3yeT 10Ko3y B KaueCTBE UCTOYHUKA SHEPTHHU.

2. MpIIIipl. B. Ucnonb3yer KeTOHOBBIE TeJla B KAYECTBE UCTOUHHKA SHEPTUH.
3. Mosr. C. Ucnonb3yeT >KUPHBIE KUCIOTHI B KAYeCTBE HCTOUHUKA SHEPTUU.
4., Tloukw. D. AktuBupyeT epMEeHTHI TNIFOKOHEOTCHE3a.

10.2. Yepes Tpoe CYTOK TOJIOJaHHS:

1 I[Teuens. A. Vcnonp3yer 1t0Ko3y B KaueCTBE UCTOYHUKA SHEPTHUHU.

2. MpIIIipl. B. Hcnonb3yer KeTOHOBBIE Tela B KAYECTBE HCTOUYHHKA SHEPTUH.
3. Mosr. C. Ucnonp3yeT >KUpHBIE KUCIOTHI B KAYECTBE HCTOUHUKA YHEPTUU.
4., Tloukw. D. AktuBupyet hepMEeHTHI IITIOKOHEOTeHE3a.

10.3.Yepe3 aBe HEACIN FOJIOAAHUS:

1 NeveHs. A. Vcrionp3yeT IIII0K03y B KQ4eCTBE UCTOYHHKA YHEPTHH.

2. MBIIIIIBL B. Hcnonp3yer KETOHOBBIC TeJIa B KAYECTBE HCTOUHUKA SHEPTUH.
3. Mosr. C. Hcnonp3yeT KUPHBIE KUCIOTHI B KAYECTBE HCTOYHHUKA SHECPTHH.
4., Tloukw. D. AxktuBupyet hepMEeHTHI IITIOKOHEOTEHE3a.

OTBeTHI K pelieHUuI0 3aJaHuil

Hna camonposepku ucxo0Ho20 ypoeHa 3HAHUIL

11—B;12—A.2—5b.3.31—B,[32—A,5.4—A.5—b.6—/I.

Jlna camocmoamenvhoiul padomet:

1.5 — mupysar + HAIIHH* <> naktar + HAJ[". TIpu npreme aikorosis OTMEYAETCs TUIIO-
TJIIOKO3EMHUS], IOTOMY YTO B 3THUX YCJIOBHUSX B KJIETKaX MEYEHU CHU)KAETCS KOHIEHTpAIUs MUpyBa-
Ta, YTO NPUBOAMUT K CHIIKEHHIO CKOPOCTH INIFOKOHEOT€HE3a, SIBJISIOLIETOCs BaXHBIM HMCTOYHHKOM
TJIIOKO3bI KPOBH.

17—A,b,B, TE,3.21—5b;22—A.33—];34—b.4—A,Bb,B.

5—ABT,0.6—A,B, T,/

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. UcciienoBanue KoJUIOMI0yCTOMYHBOCTH 0€JKOB CHIBOPOTKH KPOBH.

Ilpooa Benvmmana é moougpuxayuu Teitns.

Ilpunyun memooa. Peaknyisi OCHOBaHa Ha TOM, UYTO OEJIKM CHIBOPOTKH KPOBH TPH J100aBIe-
HUU pacTBOpa XJIOPUCTOTO KaJlbLiUsl ONPENEICHHON KOHLEHTPALMK M MOCIENYIOIIEM HarpeBaHUU
BBINA/Ial0T B BUJIE XJIOMbEB B 0Ca/10K (IPOUCXOAUT HAPYIIEHHE KOJUIOMAHON YCTOWYUBOCTH).

Xo00 pabomer. K 4,9 mn Bonbl ipubasisitor 0,1 MIT CBIBOPOTKH KPOBH, COJIEPKUMOE MTPOOUPKH
MEPEMELINBAIOT IIyTEM €€ ONPOKUJbIBaHHUS (IIPH 3TOM MPOOUPKY MOKHO 3aKpbIBaTh OOJIBIINM
nanelem) u 3areM npuiusaiot 0,1 mia 0,5 % pacTBopa XiopucToro Kaubiys (M3 nunetku Ha 1,0 M
WIM KaleJbHHUIIbl, ecau 00beM Kaxaol karmin coorBercTByeT 0,05 mi). Copepxumoe npoOUpku
BCTPSIXMBAIOT U HArpeBarOT HaJ| IJIJAMEHEM CIUPTOBKH JO OJHOKPATHOTO BCKUIIAHMS CMECH. 3aTeM
MPOOUPKY OXJIAKIAIOT U CMOTPSAT Yepe3 Hee Ha cBeT. Eciu XJonbs B IpoOupKe He 0OHAPYKUBAIOT-
cs1, To B Hee nobasistoT eme 0,1 mur CaClz u pacTBOp BHOBBH HarpeBaroT 70 kKunenus. [Ipouenypy
TTOBTOPSIIOT JIO BBIMAICHUS XJIOMBEBUIHOTO OCaaKa. 3anucbiBatoT oomuit oobsem CaCly (B mir), 10-
OaBIICHHBIN B IPOOUPKY.

Ilpumeuanue. CpIBOPOTKA JIsI UCCICOBAHUS JTOJDKHA OBITH CBEXKEU (XpaHsIIeics He Oosee
24 9acoB OT MOMEHTA B3sITHS), O€3 CIIeIOB reMoITn3a.
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Knunuko-ouaznocmuueckoe 3nauenue. Peakuys Koaryjisiiud C XJIOPUCTBIM KajblueM (IO
BenpTMaHy) MOKET M3MEHSATHCS B JIBYX HANpaBJICHHUSIX: B CTOPOHY YKOPOYEHHS KOAryJslHOHHOM
JICHTBI WIH €€ YIUIMHEHUS (CM. CXEMY).

CaCl (Mm) 1,0 09 08 07 06 05 04 03% 03 02 01
CyxeHnue (CIBUT BJICBO) Hopma Pacmupenue (ciBur BmpaBo)
YkopoueHue VY nnvnenue
DKcCyaaThl, HEKPO3bl, OMyXO0JH ®ubpo3bl, NOBPEKACHUS NIEUCHU, TEMOJTH3

['maBHBIC IPUYHUHBI, KOTOPBIC BEAYT K yIUTMHCHHIO MOJOCKHI (KOAryJslus, HaCTyHaromas npu
nobasnennu mernee 0,4 mi CaClp), — 310 GuOpo3HbIe H MpoH(EepaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS MAPCHXUMBI IEUYEHU M TeMOJIMTUYECKUE COCTOsTHUSA. CIOBUT BIPABO OTMEYACTCS MPU OOJE3HU
BoTkuHa, muppo3ax, ocTpoi KenTol aTpoduu MeYeHu, MasIpuH, MOCIIe TIepeIMBaHus KPOBH, ayTo-
TreMOTEPANUH U TP MHOTHX BOCIIAJUTEIIBHBIX 3a00JieBaHusAX. CUUTAIOT, YTO yJUTMHCHHUE KOaryJis-
[IMOHHOW MOJIOCHI OOYCIIOBJICHO MOBBIIICHHEM COAEPKAHUS Y-TJIOOYIMHOB, CHIXKAIOIIUX CTaOUIIb-
HOCTh CHIBOPOTKH.

YKopoueHHe KoaryasuOHHOW MOJIOCH (KOaryisnus, HaCTYyIaloas npyu A00aBieHnn 0oiee
0,6 mn CaClz) obHapyXuBaeTCs NMPU OCTPHIX BOCHAIUTENBHBIX M JKCCYIATHBHBIX IpOIECCax.
B 3THX ciiydasix yBeIHMYMBAETCSl KOJMYECTBO O- ¥ B-TIIOOYIMHOB | 3a CYCT 3TOTO MOBBIMIACTCS CTa-
OUJILHOCTH CHIBOPOTKH (3KCcynaTuBHas (haza peBMaTH3Ma, aKTHBHBIN Ipolecc TyOepKyses3a Jer-
KX, HEPPO3bl, MaKporioOyIMHeMus: BaibaeHmTpema, op-, -TUIa3MOIUTOMBI, 3JI0KA4eCTBEHHBIC
OITYXOJIH, SKCCYAATUBHBIN EPUTOHUT, HEKPO3bI, OONBIINE MOTEPHU KHUAKOCTH, OCTPbIe HH(EKIIMOH-
Hble 3aboneBanus). KpaitHee ykoOpoueHHE KOAryJsIIMOHHON JIeHTHl (OTpUIATEIbHAs Mpoda)
HaOJII01aeTCs PU OCTPOM PEBMaTU3ME.

PesyabTat: Vcacr =

BriBOa:

Padora 2. Onpenesienue cofepkaHusi 001ero 6uMpyouHa B CHIBOPOTKE KPOBH.

Ilpunyun memooa. lnazopeaktuB oOpa3yeT ¢ paCTBOPUMBIM OUIMPYOUHOM a300MIUPYOUH,
OKpaIlIeHHBIA B PO30BbIN 11BeT. IHTEHCUBHOCTh OKpPACKH PAacTBOpa a300MIMPYOMHA TPOIOPIIHO-
HaJIbHA KOHIIEHTpaluu OMIUpyOrMHA U MOXKET OBITh ONpejieeHa KojgopuMmeTpudecku. Konbrorupo-
BaHHBIN (MpsAMOil) OMIMpPYyOUH JaeT MpsMyI0 PeakUuio ¢ Jua3zopeakTuBoM. HekoHbIOrHpoBaHHBIN
(HempsiMoil) OMIMPYOMH MOKHO NIEPEBECTH B PACTBOPUMOE COCTOSIHHE JT00ABJIEHUEM K CBIBOPOTKE
KpPOBH 3TUJIOBOTO CIUPTA.

X00 pabomui. B 1eHTpUPyKHYIO0 TPOOUPKY OTMEPUBAIOT | MJI CBIBOPOTKH KPOBH, 2 MJI 3TH-
JIOBOTO CHHPTA, TUIATEIHHO MEPEMENIMBAIOT COAEPKUMOE CTEKIISSTHHOM Maloukol M LEeHTpUdyru-
pytor 15 mun npu ckopoctd 3000 00/MuH. 3aTeM CIUBAIOT HAIOCAJOUYHYIO KUAKOCTh B JIPYTYIO
npoOupky u Ao0aBisaOT K Hed 0,25 mi amaszopeaktuBa. [Ipu 3TOM moOsBIsSAETCS KPAaCHO-PO30BOE
OKpAaIllMBaHUE, WHTEHCHUBHOCTh KOTOPOTO OmpeAensioT uepe3 10 MUHYT, H3Mepsis ONTHYECKYIO
TUIOTHOCTh TPOOBI MPOTHB BOABI B KIOBETE MIMPHUHON 5 MM TIpU 3€JIEHOM CBETOQMIBTpE (THHA
BosiHBl 500-560 HM). [lapannenbHO KOJOPHUMETPUPYIOT CTAaHAAPTHBIM pacTBOp a300minpyOHHAa,
COOTBETCTBYIOIIHI KOHIIEHTpanuu ouaupyounna 6,84 Mmxmois/i (Cer).

Pacuet npousBoaaT o popmyie:

Cor[ (MKMOHB/.H) = Eor[ . CCT / ECT-
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B HOpMe KoHIeHTpauusi oOmero OmnupyOnHa B miia3Me (ChIBOPOTKE) KPOBH COCTaBIISIET
8,55-20,52 mxMoub/1. 75 % ero KoiauuecTBa MPUXOIUTCS Ha JOJI0 HEMPSIMOTo OMIupyOuHa.

Pe3yabTar: Eon =
Ecr =

Pacuer:

Knunuko-ouaznocmuueckoe 3navenue. OqUH U3 BOXHBIX MPU3HAKOB HAPYIICHUS IUTMEHT-
HOTO OOMEHa — TMOSIBJICHHE KENTYXH, KOTOpOE OTMEYaeTcsi OOBIYHO MpHU YpOBHE OuanpyOuHa
B KpoBH 2734 MKMoIb/1 1 60ee. KpoBb HOBOPOXKIEHHBIX, OCOOCHHO HETOHOMICHHBIX AETEH, OT-
nu4aercs 6ojee BICOKUM cojiepskanueM ounupyouna (pusnonoruueckas sxkenryxa). Habmonaemoe
co 2—3-ro 10 7-10-ro mHS KU3HU YBEIMUYEHHE KOHIEHTpAIUu OMIUpyOMHA, B OCHOBHOM 32 CYET
HENpsIMOT0, CBSA3aHO C (PYHKIMOHAIBHON HEIOCTATOUYHOCTHIO MEUEHHU, B YACTHOCTH, MaJIOW aKTHB-
HOCThIO (epmenTa Y |D-rmoxyponmnrpanchepassl, HEOOXOAUMOTO Uil 00pa30BaHUS TPSMOTO
ounupyouHa.

I'emonumuueckas scenmyxa (HaJNIEUEHOUHAs) — VCUIEHUE 2eMOAU3A IPUMPOYUMOS, UTO
MPUBOJUT K YCHJICHHOMY 0Opa30BaHUI0 HEKOHBIOTHPOBAHHOIO OWUIMpYyOMHA, TaK Kak MEYEeHb He
YCIIEBAET €TO CBSA3HIBATH.

Iapenxumamosnas scenmyxa (MEYCHOUYHAS]) — HapyuileHue QYHKYUU NeyeHOUHbIX KIemoK.
Moxet ObITh BbI3BaHA TAK)KE HACIIEACTBEHHO OOYCIIOBIEHHBIMHU Je(eKTaMH B MpoIeccax TpaHC-
nopra ounupyorHa u oOpa3zoBaHUs IUTIIIOKYPOHHIA OUITUPYOHHA.

Mexanuueckas scenmyxa (00TypallMOHHas1, TTOAMECUCHOYHAS) — 3A0EPHCKA OMMOKA HCENYU.
Bo3HukaeT npu nepenojHeHU XKeMTYHbIX MyTell BCIeICTBHE 3aKyIOPKH, pa3pblBa UX U MOCIETYI0-
IIETO NePeXo/a KeITIH B KPOBb.

TspxecTb )KeATyXH OOBIYHO COOTBETCTBYET YPOBHIO OmnnpyonHemuu. IIpuHsaTO cuntare, 4to
KENTyxa IMpOoTeKaeT B JIerKod (opMme, eclnu cojepkaHue OwiupyOunHa B Iula3Me (CHIBOPOTKE)
HE MpEeBbIIIaeT 85 MKMOJIb/I; YPOBEHb €ro 86—169 MKMOIIb/JT CBUAETEIBCTBYET O CPEIHETSKEINOM,
a cbIe 170 MKMOJIB/JT — O TSDKENOH popMe KENTYXH.

BoiBoa:

IHoanuce npenojgaBares:
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3AHATHUE 26
KOJIVIOKBUYM 110 TEMAM «I'OPMOHBbI, BUOXUMMUSA ITIEYEHW »,
«MHTEI'PAIIUSA METABOJIN3MA»

BOHpOCLI JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. CgoiictBa TopmMoHOB. OCOOCHHOCTH OMONIOTHYECKOro JeicTBus. [Ipu oTBeTe Ha BOIPOC
HE00X0IMMO MPUBOJUTH MIPUMEPHI TOPMOHOB, PEATTU3YIOIINX CBOE JIEUCTBUE Uepe3 pa3inyuHble pe-
LENTOPBI.

2. PeuenTopsl kK ropMOHaM, KilacCU(pUKALIUS, CTPOCHHE PELIETITOPOB.

3. G-6enku, X BUIBI U POJb B MEXaHU3ME JICHCTBHS TOPMOHOB, CBS3BIBAIOLINXCS C MEM-
OpanubiMu perienitopamu. [laTonoruueckoe ¢pyHknoHupoBanue G-0€nKoB.

4. Tlepeuncanth 3¢pPeKTopHBIE CUCTEMBI U BTOPUYHBIC OCPEIHUKH MPOBEACHUS TOPMOHA-
JBHOTO CHUTHAJIA B KJIETKY. MexaHu3mbl 00pa3oBaHus BTOPHUHBIX TOCPEAHUKOB.

5. Ponp kanplus B MeXaHHU3Me Nepeiayd TOPMOHAJIBHOTO CUTHAaA.

6. PactBopumMas u mMemOpaHOCBsI3aHHAs TYaHHJIATIUKIA3bl, MEXaHU3M AaKTHBAIUH, peau-
3amms dhdekra.

7. MexaHu3Mbl yCUTICHUS] TOPMOHAJIBHOTO CHTHAJa B KIIETKE.

8. I'opMOHBI — O€NKH: MPOCTHIE U CIIOKHBIE. MecTO 00pa3oBaHMs, IPUMEP MOJIEKYISIPHOTO
ENCTBUSL.

9. I'opMOHBI — TPOM3BOJIHBIE AMUHOKHUCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI ITE€peladn
TOPMOHAJILHOTO CUTHAJIA B KJIETKE.

10. OOure npUHIUITBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW IPUPOIBI.

11. O6mue NpUHLIMIIBI CHHTE3a TOPMOHOB CTEPOHIHOM MPUPOIBL.

12. BazompecCuH, XUMHUYECKas MPUPOJA, MEXaHU3MBI MEpeAadyd TOPMOHAJIBHOTO CHTHAJa
B KJIeTKe, 3 dekThl. HecaxapHplii quader.

13. T'opMOH pocTa, penenTop COMaTOTPOIMHA, MEXaHU3M Tepeaayll TOPMOHAIBHOTO CUTHAIA
B KJIETKE, OpTaHbl-MHILIEHH, BIMsHUE Ha MeTa0oIu3M. M30bITOK U HEJOCTATOUHOCH TOPMOHA.

14. VoaconepsKaime ropMOHBI IUTOBUHOM sKejie3bl. XUMHUUECKas MPHPOA, OCOOCHHOCTH
CHHTE3a, MEXaHU3M Iepe/ladyl TOPMOHAJIBHOIO CUTHAJa B KJIETKE, BIUSHUE HAa MeTabonu3M. ['umo-
U TUIIEPTUPEO3.

15. I'mrokarod. Xumuueckasi pupoJia, MECTO CHHTE3a, MEXaHU3M Iepe/layd TOPMOHAILHOTO
CUTHaJIa B KJIETKE, BIUSHUE Ha METa0OIN3M.

16. 'opMOHBI MO3rOBOIO BEIIECTBA HA/AMOUYEYHUKOB. XUMHUUECKasi MPUPOJIA, CXEMa CUHTE3a,
MEXaHM3M Iepe/layd TOPMOHAIILHOTO CUTHAJla B KJIETKE, BIMsSHUE Ha MeTaboiau3M. deoxpomornu-
TOMa.

17. T'opMOHBI KOpBI HAJIMOUYEYHUKOB: TJIFOKO- U MUHEPAJIOKOPTUKOU bl XUMHUYECKasi PUPO-
71a, 0COOEHHOCTH CTPOEHHUS PELENTOPOB, MEXAHU3M Iepeladyl TOPMOHAIBHOIO CUTHAJa B KJIETKE,
BiusHEE Ha MeTabomm3M. Cuaapomel Kymuara, Konna,00me3up Axnucona(«OpoH30Bast 00JIC3HBY).

18. WncynuH. Xumuueckas nmpupojia, 0cOOEHHOCTH CHHTE3a, CTPOSHHE MHCYJIMHOBOTO pele-
NITOpa, MEXaHW3MBbl MepeAauyd TOPMOHAJIBLHOTO CUTHaja. BiusHue Ha MeTaboau3M YIIIeBOJOB,
JIAIHIO0B, OCIIKOB.

19. IlonoBbIe TOPMOHBI, XUMUYECKasl TPUPO/Ia, OCOOCHHOCTH CTPOSHHS PELENnTOpPOB, MeXa-
HU3M Mepe/laul CUTHANA, BIUSHUE Ha META00IHU3M.

20. Caxapubiii muabet. Buabl, npuanabl. Hapymenns oOMeHa yrieBoOB, JTUITHIIOB, OEIKOB.
bruoxummnueckasi iuarnocTuka caxapHoro nuateta. [loctpoeHne caxapHbIX KPUBBIX.

21. CaxapHblii qua0eT: MEXaHW3M KETOHEMHH W HapyIIeHHE pPEeaKIuil TIH303WIHPOBAHMS.
MeTaboa13M TIII0KO3bl B HHCYJIMHHE3aBUCHMBIX TKaHSIX. BoccTaHOBHUTENbHBIN MyTh 0OMEHa IIIto-
KO3bl, €T0 POJIb B HOPME U MIPU CaxapHOM JuadeTe.

22. TleueHsb Kax IJIaBHbIM oprad romeocTasa. OyHKINHU MEYECHH.
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23. Ponp nmevyenu B oOMeHe yriaeBojoB. HeoOXoauMo 3HaTh CXeMbl OCHOBHBIX ITyTel 0OMeHa
YTJIEBOMOB, KIIIOUEBble (PEPMEHTHI ITHX IMPOLIECCOB U UX PETYIATOPHI, a TAaKKE YMETb OOBSICHUTH
3Ha4YeHHE MEeHT030()0oCHaTHOTO U TIIIOKYPOHOBOTO IMyTei MeTaboau3Ma TI0K03bl. MexaHu3M pas-
BUTHSA TUIEPIAKTATEMUU U TUIIOTJIMKEMUU IIPU AJTKOTOJIbHON MHTOKCHUKAIINU.

24. Ponp neuenu B oomeHe OenkoB. HeoOXxoauMo 3HATH peakiuu MpeBpaIICHUs aMUHOKHUC-
JIOT MO0 aMUHOTPYIIE, MYTH O00pa30BaHMs 3aMEHUMBIX aMHHOKHUCIIOT, CHOCOOBI 00€3BpEKUBAHUS
MPOAYKTOB THUEHUS OEIKOB U aMMHUAKa. Y METh IPUBECTH IPUMEPHI CXEM BKIIIOUSHHS YIIIEPOJIHOTO
CKeJeTa aMuHOKHUCIOT B 1uki Kpebca.

25. Ponp medenu B oOMeHe nunuaoB. HeoOXxoauMo 3HaTh CXeMbl OCHOBHBIX IyTed oOMeHa
JUNUA0B. MexaHu3Mbl pa3BUTHUS >KUPOBOW MHQMIBTPAIMM MEYeHU (B TOM YHUCIE IpPU aAJIKOIro-
mu3me). JlunorponHbie GaKTOpHI.

26. YMeTh OOBSICHUTH LIEHTpPaIbHYIO pojb anetui-KoA B oOMene ymmumoB. HeoO6xomumo
3HATh CXeMY 00pa30BaHMs KETOHOBBIX TEJl U PEaKIUH, C KOTOPBHIX HAYMHAIOTCS CHHTE3 KHUPHBIX KH-
CJIOT U CHHTE3 X0JecTepoda.

27. Anturokcuueckas ¢yHkius nedeHn. O0e3BpeKMBaHUE B MEYCHN TOKCHYHBIX BEIIECTB,
HOPMaJIbHBIX META0O0JIUTOB, JICKAPCTBEHHBIX IMpEMapaToB. YMETh MPHUBECTH MPUMEPHl peakiuit
OKHCJICHHS, KOHBIOTAIIUH, cuHTe3a. HeoOxoammo 3HaTh cXeMy mpolecca OKHCICHHS BEIIECTB B CH-
cTemMe nuToxpoma Psso U peakiy OKUCICHHS 3TaHOJIA U alleTalbAeTHIa B KIIETKAX MEeUeHHU.

28. Ponp medeHn B MUTMEHTHOM OOMeHe. buocuHTe3 reMonpoTenHoB, peryisnus. Becrnoman-
Te OenKku, cojeprkaliue B KadyecTBEe MPOCTETUYECKOW IPYMIbI TeM, U WX (PYHKIHUU B OpraHU3ME.
[Mopdupumn.

29. Pacmazg remorno6una B kitetkax POC. MeTaboiIu3M KeTUHBIX TUTMEHTOB.

30. XKentyxu. [IpyunHbBl BO3HUKHOBEHUS, MEXAaHU3MBI PA3BUTHUSI MATOJIOTUYECKUX H3MEHE-
Huii. JlabopaTopHas TUarHoCTHKa.

31. buoxumHuUecKue METONbl TUArHOCTUKU 3a0ojeBaHmii rnedeHu. Kakue ¢GepMeHTHI SBIIS-
10TCA cienuPUUHBIMH AJ1s renaTouuToB? Kakue u3 HUX MO3BOJISIFOT CYIUTh O TIIyOMHE MOPaKCHUS
oprana?

32. Metabonuueckue MpoLecchl UCTIONb30BaHUS YTITIEBOJIOB, )KUPOB U OEJIKOB B KAUeCTBE HC-
TOYHUKOB SHEPTUH (TJIMKOTEHOJM3, TUXOTOMHYECKOE pacIIeTUICHUE TIFOKO3bl U TOCIEIYIoIIee
oxucnenue [1BK, mobunu3zarus xupa u3 A€no U -OKUCICHUE KUPHBIX KUCIIOT).

33. Merabonudeckue Mmporecchl ASMOHUPOBAHUS YTIIIEBOIOB M JIMMTKUI0B Tuiy. HeoOxoammo
3HaTh CXEMY CHHTE€3a INIUKOTeHa, CXEMbl PECHHTE3a M CHHTE3a TPHALMIIIINLEPOIIOB, (pocdoaumnu-
70B. 3HATh OTJIMYME CHHTE3a TPUAIMIJIMIIEPOJIOB B TIEYEHHU U KUPOBOW TKAHH.

34. HeoO6x0onMMOCTh MHTErpallii MeTa0oNu3Ma, ee MPHUHIMIHUAIbHBIE cocTaBistonine. Me-
XaHU3MBI PETYISIINH MeTaboIn3Ma.

35. Perynsiiuss ¥ HampaBlI€HHOCTh METAOONMMYECKUX TPOIECCOB B TIEUYEHHU, KUPOBOH U
MBIIIEYHON TKAHIX TOCIIE IprUeMa MUIIHA U HaTOIIaK.

36. MexopraHHblii METa00JIM3M B pa3IMyHbIe MIEPUOJIBI TOJI0AaHNU. MeXaHu3M TUIIePIPOAY-
KIIMA KETOHOBBIX TEJL.

Bonpocsl 11t MOATOTOBKH K KOJUIOKBUYMY ISl cTyneHToB MPOUY:

37. CpoiictBa ropmoHOB. OcoOeHHOCTH Omosormueckoro neicteus. Kimaccudukarms ropmo-
HOB. [IpuMepsl TOPMOHOB, peaIN3YIOIIUX CBOE JICHCTBHE Yepe3 pa3IuyHbIe PEIeTITOPHI.

38. Penenropsl k ropMOHaM, KiIaccu(UKaIUs, CTPOSHHE PEIEITOPOB.

39. G-0enku, UX BUABI M POJIb B MEXaHHU3ME JEHCTBUS FOPMOHOB, CBS3BIBAIOIIUXCS C MEM-
OpaHHBIMU PELIETITOPAMHU.

40. DddexTopHble CUCTEMBI U BTOPUYHBIE TOCPEIHUKU MPOBEIEHHUSI TOPMOHAILHOTO CHTHAa-
Ja B KJIETKY. MexaHu3mMbl 00pa30BaHUsI BTOPHUYHBIX ITOCPEIHUKOB. POb KalbIMsl B MEXaHH3ME
nepeaayy TOpMOHAIBHOTO CUTHAA.
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41. PacTBOoprMas U MeMOpaHOCBsI3aHHAs T'yaHWJIATLMKIIA3bl, MEXaHU3M aKTHBALUHU, peal-
3arus ¢ dekxra.

42. TopMOHBI — OEJKHU: MTPOCTHIC U CIOXKHBIE. MecTo 00pa3oBaHus, IPUMEP MOJICKYIISIPHOTO
JIEUCTBUSL.

43. T'opMOHBI — TPOU3BOJHBIE AMUHOKHUCIOT. MecTo 00pa30BaHUs, MEXaHU3MBI Iepeadn
TOPMOHAJILHOI'O CUTHAJIA B KJIETKE.

44. O0mue NPUHLIXIBI CHHTE3a TOPMOHOB OEIKOBO-TIEITUAHOMN TPUPO/IBL.

45. O6uue NpUHLIKIBI CHHTE3a TOPMOHOB CTEPOUAHOM PUPOIBL.

46. BazonpecCuH, XMMHYeCKas MPHUPOJA, MEXAaHU3MbI IMepelayd TOPMOHAJIBLHOTO CHUTHAIA
B KJIeTKe, 3 dekThl. HecaxapHplii quader.

47. T'opMOH pocTa, pelenTop COMaTOTPONMHA, MEXaHU3M IIepeladl TOPMOHAIBHOIO CUTHAJIA
B KJIETKE, OpraHbl-MHILIEHH, BIMSHAE HA MeTa00au3M. M30bITOK 1 HEAOCTATOUHOCH TOPMOHA.

48. Mopconepxaniyue ropMOHbI IIMTOBHIHOMN ele3bl. XUMHUeCKas MPUPOJa, 0COOEHHOCTH
CHHTE3a, MEXaHU3M IIepe/ladyd TOPMOHAJIBHOIO CUTHAJA B KJIETKE, BIUSHUE Ha MeTabonu3M. ['umo-
U TUIIEPTUPEO3.

49. I'mokaroH. XuMu4eckas Npupoja, MECTO CUHTE3a, MEXaHHU3M Iepefayl FOPMOHAIBHOTO
CUTHaJla B KJIETKE, BIUSHUE Ha METa00IHU3M.

50. 'opMOHBI MO3rOBOr0 BEIIECTBA HAANOYEYHUKOB. XUMHUYECKask MPUPO/A, CXeMa CHHTE3a,
MEXaHM3M Iepe/layd TOPMOHAJIIBHOTO CUTHAJla B KJIETKE, BJIMsAHUE Ha MeTaboiau3M. deoxpomonu-
TOMA.

51. I'opMOHBI KOPbI HAAOYEUHUKOB: TJIFOKO- U MUHEPAIOKOPTUKOUIbl. XUMHUUYECKasi IPUPOAa,
0COOEHHOCTH CTPOEHUS PELENTOPOB, MEXaHU3M Iepejaydl TOPMOHAJILHOIO CUTHAJA B KIIETKE, BIIH-
sHue Ha metabonn3M.Cunapomsl Kymunra, Konna, 6osie3np AnaucoHa(«OpoH30Bast 00JIE3HbY).

52. NUHcynuH. XumMuueckas MpupoJia, 0COOEHHOCTH CUHTE3a, CTPOEHHE MHCYJINHOBOIO pelie-
NTOpa, MEXAaHW3MBI Tepeladyd TOPMOHAIBHOTO CHTHAJIA. BiusHue Ha MeTaOOIM3M YIJIEBOJOB,
JIMIINI0B, OEIKOB.

53. Caxapubiii nuabet. Buabl, npuunael. Hapymenus oOMeHa yrieBoaoB, JUITHI0B, OEIKOB.
bruoxummnueckas 1uarHocTruka caxapHoro nuateta. [loctpoeHne caxapHbIX KPUBBIX.

54. CaxapHblii uabeT: MEXaHU3M KETOHEMHUU U HapyLIEHHE PEaKIHUil TNTU303UIMpOBaHUS.
MeTab0a13M TIII0KO3bl B MHCYJIMHHE3aBUCHMBIX TKaHSIX. BoccTaHOBUTENBHBINA MyTh OOMEHA IIIIO-
KO3BI.

55. IlonoBble TOPMOHBI, XMMUYECKas MPUPOAA, OCOOEHHOCTH CTPOEHHs PeLenTOpOB, MeXa-
HU3M IIepe/layy CUTHaJIa, BIUSHUE HAa META00JIN3M.

56. IleueHs Kak riaaBHbIM oprad romeoctasa. @yHKINHU EYESHH.

57. Ponb neyenu B oomMeHe yrieBogoB. HeoOXoaumo 3HaTh CXeMbl OCHOBHBIX ITyTel oOMeHa
YTJIEBO/IOB, KJIIOUEBbIe (PEPMEHTHI 3THUX MPOLIECCOB M MX PETYISATOPHI, a TAKKE yMETh OOBSICHUTH
3HaYeHHUE NMEeHT030(p0oc(aTHOTO U ITIOKYPOHOBOIO MyTel MeTaboIn3Ma IITF0KO3bI.

58. Ponp neuenu B oomeHe OenxoB. Heo0XxoanMo 3HaTh peakuuy MpeBpamieHuss aMUHOKHC-
JIOT 10 aMUHOTPYIIE, MyTH 00pa30BaHUsI 3aMEHUMBIX aMHUHOKHUCIIOT, CIIOCOOBI 00€3BpEKUBAHUS
MPOAYKTOB 'HUEHUS OEJIKOB U aMMHUAKa.

59. Ponp medenn B oOMeHe numimoB. HeoOXoamMMo 3HATh CXeMBI OCHOBHBIX IyTei oOMeHa
JUMUI0B. MexXaHU3Mbl Pa3BUTHS KMPOBON MHQMIBTPALMM MEYeHU (B TOM 4YHCIE MHpPU aJIKOTo-
nu3me). JlunorporHbie GakTopHl.

60. LlentpanpHas pons anetwi-KoA B oOMene nunuioB. Cxema 00pa3oBaHusl KETOHOBBIX Tell
U PeaKINH, C KOTOPBIX HAYMHAIOTCSI CUHTE3 JKUPHBIX KUCIOT U CHHTE3 X0JIecTepoia.

61. Auturokcuueckas ¢yHkius nedyeHu. OOe3BpeKMBaHUE B MEUEHU TOKCHUYHBIX BEIIECTB,
HOpPMaJIbHBIX METAa0OIUTOB, JIEKAPCTBEHHBIX MpenapaToB. MUKpOCOMaNIbHOE OKUCIECHHE U OKHCIIe-
HUE 3TaHOJIa U alleTalIbETH/1a B IIEYCHH.

62. Pormp medeHN B MUTMEHTHOM OOMeHe. BHocWHTE3 reMonpoTenHOB, peryisnus. benkw,
cojiepKalle B KadyecTBE MPOCTETUUECKOM IPyIIbl reM, U UX GYHKUUHU B opranuzme. [lopdpupun.

63. Pacmax remoriiooraa. MeTtaboan3M KeJIIHbIX TMTMEHTOB.
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64. XKentyxu. [IpyunHbl BO3HUKHOBEHUS, MEXaHU3MbI PA3BUTHUSI MATOJIOTUYECKUX H3MEHE-
Huii. JlabopaTopHas TMarHOCTHKA.

65. buoxummuuecKkue MeTONbl ITUArHOCTUKU 3a0ojeBaHui nedeHu. Kakue QepmeHTh sBILsi-
IOTCS crielU(UYHBIMU AJIS1 TeNaTOLUTOB?

66. MeTtabonnueckue MpoLecCh UCTIONb30BaHUS YITIEBOIOB, )KUPOB U OEJIKOB B KAUECTBE HC-
TOYHUKOB SHEPruM (IJIMKOTE€HOJM3, IUXOTOMHUYECKOE paCLICIUIEHHE IIIOKO3bl U MOCIEyIolIee
okucnenue [1BK, mobunm3zamnms xupa u3 J1eno 1 f-OKUCICHUE )KUPHBIX KUCIIOT).

67. Merabonuueckue MpoLecchl AeNOHUPOBAHUS YITIEBOJIOB U JUNUIO0B nuimu. Cxema cuH-
Te3a TIIMKOTeHAa, CXEMBbl PECHHTE3a U CHHTE3a TPUALMITIULIEPOIOB, POchOTUNMHUAOB. 3HATh OTIINYHE
CHHTE3a TPUALMIJIULEPOJIOB B IIEYEHU U KUPOBON TKaHH.

68. Nurterpamus meraboinsMa, €e MPUHIMIHAIBHBIE COCTaBIAIONMe. MeXaHU3MBbl PErys-
U1 MeTabosn3Ma.

69. Perynsnusi ¥ HamnpaBIEHHOCTh META0OJIMUYECKUX IPOIECCOB B MEUCHH, >KUPOBOW U
MBILIEYHON TKaHIX IOCIIE IprueMa UMK U HaTOLIaK.

70. MesxopranHslii MeTaOOJIU3M B Pa3IMYHbIE TIEPHOABI TOJIONaHU. MEeXaHU3M THIIEPIPOTY-
KLIMU KETOHOBBIX TEJl.
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BUOXUMMUS KPOBHU

3AHSATHE 27
BUOXUMMUA KPOBU. ®PU3NKO-XUMHUYECKHUE CBOMCTBA KPOBM.
I'EMOI'JIOBUHO3bI

AKTYaJIbHOCTh TeMbl. XUMUYECKUHA COCTaB KPOBU B OIPEEICHHON CTEIICHH OTPakaeT Co-
CTOsSTHMEe OOMEHa BellecTB B opraHu3me. Pasnuuneie 3a007€BaHMs CONPOBOXKAAIOTCS M3MEHEHHEM
COJIEp’KaHUs B KPOBU TEX WJIM UHBIX BEIIECTB. buoxuMudeckuii aHajin3 KpOBU IIPOBOJIUTCS C LIEIIBIO
JIUAarHOCTHKH U AU HepeHInanbHOM THarHOCTUKY 3a00I€BaHNN, YCTAaHOBJICHUS MPOrHO3a 00JIE3HH
U OLEHKHU 3()()EeKTUBHOCTU MPOBOAUMOrO JieueHus. Ha 3aHsATHM CTyIeHTbl pacCMaTpHUBalOT OCHOB-
HBIE TTOKa3aTed OMOXMMHUYECKOTO aHaIM3a KPOBHU, 3aKPEIUISIsl 3HAHUS O MPOMCXOKACHUU XHUMHUYe-
CKUX KOMIIOHEHTOB KPOBU. AHOMAJIbHbIE T€MOITIOOMHBI — OHA U3 IPUYUH TUIIOKCHH.

Lesb 3aHATHSA: U3YUIUTH QUBNKO-XUMHUECKUE CBOWCTBA KPOBH, 3aKPEMUTh 3HAHHS O MPOUC-
XO0XKJIEHUM KOMIIOHEHTOB IJ1a3Mbl KPOBU U UX (PU3HOIOTMYECKUX KOHLIEHTpALUsX, Oy(pepHBIX CH-
cTeMax KpOBH, CTPOCHUU U (PYHKIIMOHUPOBAHUH TeMOTJIOONHA, TPAHCIIOPTE T'a30B KPOBBIO U MeXa-
HU3MaX Pa3BUTHUS THIIOKCHH, JUATHOCTUYECKOM 3HAYCHWH HamOoJee BAXKHBIX OMOXUMHHYECKUX
KOMIIOHEHTOB KPOBHU.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAaHMH. /i1 OTHOTO YCBOEHHUS TEMBI HEOOXOIUMO
HOBTOPUTH U3:

" 00wel Xumuu.

— OCMOTHYECKOE U OHKOTHYecKoe naBieHue, pH kpoBu, OydepHble CUCTEMBI, THTPOMETPHU-
YEeCKUE METO/bl aHAIN3a;

" OUOOP2AHUYECKOU XUMUU.

— CTpPOEHHE U CBOMCTBA reMOIJI00NHa;

" HOPMANbHOU U3UOI02UU:

— reMorio0uH (QpyHKINH, TPOU3BOJHBIE U AHOMAIbHbIE (POPMBI), OOIIMI aHATU3 KPOBH;

— anua03 U aJKanos;

" OUONO2UYECKOU XUMUU.

— CTPYKTYpHas OpraHu3anus OeiKkoB, Kiaaccu(uKaius OelKoB;

— 0c00eHHOCTH MeTaboIM3Ma IPUTPOLIUTOB;

— myTu ucnonb3oBaHus Oz B KieTKax; mytu oopazoBanust CO2 B KIeTKax

3ATAHUS IS CAMOITPOBEPKH UCXO/JHOT'O YPOBHS 3HAHUM

3aoanue 1. HenoctaTouHOCTb KakUX ()epMEHTOB SPUTPOLIMTOB CONIPOBOXKIAETCS UX TEMOIN30M?
A. T'rok030-6-hocdareruaporeHasbl.

b. [IupyBaTkuHa3bl1.

B. ITupyBataernaporeHassl.

I'. M3omuTparaernaporeHassl.

J1. ApruHassl.

3aoanue 2. B XpoBU HOBOPOXJIEHHOTO C YETKO BBIPAKEHHON CHHIOIIHOCTHIO HOCOI'YOHOTO
TPEyroJIbHUKa OOHAapY)KEH IOBBIIICHHBIH YPOBEHh aHOMAJIBHOTO TEMOTJIOOWHA C BaJCHTHOCTBHIO
kenesa 37, Kak Ha3bIBaeTCs 3TOT aHOMAJIbHBIM TeMOTIO0NH?

A. Metremorno6uH.

b. KapGokcuremornoOuH.

B. Okcuremorno6uH.

I'. KapGremorino6uH.

J. Temormoous 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, TIyTaTHOHIIEPOKCHIa3a, TIyTaTHOH-
penykTasza, Tpuosodocdaruzomepasa, TIIOK030-6-pocharnernaporenasa, nudocdoraumneparmyra-
3a, 6-(hocdormokoHaTaeruaporeHasa, pochorekconzomepasa, hochormmuiepaTkuHasa, rIHIepaTb-
nerundocdaraeruiporeHasa, Karauasza, CylnepoKCHUAINCMYTa3a, JaKTaTAECTUAPOTreHa3a, MEeTreMo-
TIIOOMHPETYKTa3a).

B. Kodepmentsl, 0603naueHuble OykBamu A, b (éapuanmor omeemos: HALT, HAID).

B. Peaknuu, o6ecnieunBaroniue sputpouutsel ATO.

I". IIpouece, obecneunBarommii spurpountsl HAJIOH H'. JI. ®depMeHTH aHTHOKCHIAHTHON
3aIUTHIL.

E. Annocrepuyeckuil peryasiTop, CHUXKAIOUIUI CPOJICTBO FreMOTrI00MHa K KUCIOPOY.

ATO
\ 6

I'mroxo3a = ['mroko030-6-pocdar

I'ssr »2H20
9
®pykT030-6-hocdar
H>02

ATO A
10 i/
11 Pu6030-5-docdar
®pykTo30-1,6-nudocdar
11 \ AK nAK
'unepansaerun-3-gocdar _’ dIIA / .
CynepokcuaHbli
j j_ vetHB (Fe3+)<‘—\/’ aHuoH-pagukan O ->\ 2
*> BH: - HB (Fe?") Mounekyna O \
2H*

1,3-Iudocdormumepar

17
14
M\* AT®

3-dochornunepar b
4(11 e AT® BH:
16 4

#, < aKTar
docdoenonmupysar I1BK <

MeTab0113M 3pUTPOIIUTOB.
AK — ackopbunoBas kucnora, TAK — nernapoackopOuHOBast KMCIIOTA,
A, b — xodepmentsl; AH2, BH2 — BoccTaHOBIIEHHbBIE KOPEPMEHTHI.

> 2,3-Tludocdormuiepar

HpCIGMJleOCWlb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamu.
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Bonpocs! nu1s1 06cyxneHus:

1. Xumudeckuit cocTaB T1a3Mbl KpoBH ((hHU3HOJIOTHUECKHE KOHIIEHTPAIIMU HanboJiee BaKHbIX
KOMITIOHEHTOB IIJIa3Mbl KPOBH U UX MPOUCXOXKACHUE). BHoxuMuyeckuii aHaan3 KpOBH U €ro 3Have-
HUE B XapaKTEPUCTHKE COCTOSHHS 3I0POBbsI YEIIOBEKA.

2. Baxueiimme OydepHble cucTeMbl KpoBU: OMkapOoOHaTHas, TeMOriIo0onHoBas, ¢ocdarHas,
OenkoBast (KOMIIOHEHTHI M HMX COOTHOUICHHWE, MEXaHU3M [eHCTBHsA, eMKocTh). [IpencraBienue
0 HapYUIEHUSIX KMUCIOTHO-OCHOBHOI'O COCTOSIHUSA (aln103, aJIKajio3).

3. benkwu sputpormroB. CTpoeHHE TeMOrIOONHA, TeMa, TI00WHA; Pa3HOBUIHOCTH (HOpPMaib-
HBIC M aHOMAJIbHBIC) U TIPOU3BOIHBIE reMorio0nHa. ['eMorinoO6uHO3BI.

4. JlprxatenbHasi GYHKIUS KPOBU. DPUTPOLUTHI KaK TJIABHBIA YYaCTHHK TPAHCIIOPTAa ra3oB
KpPOBBIO (pOJib TeMorIoOnHa 1 KapOanruapasbl). OOpaTuMoe CBS3bIBAHNE KUCIOPOAA M YIIICKHCIIO-
ro ra3a Kak crnoco0 TpaHCTOPTUPOBKH (MexaHu3Mbl cBsi3biBaHuss CO2 u Oz ¢ reMoriioOnHOM, KO-
OIIEPATUBHOE B3aMMOJICHCTBHE CyOBETUHHI] TeMOTTIO0MHA, PETYJISIHS HACBHIIICHUS T'eMOTJI00MHA
KHCJIOPOJAOM H JUCCOLMAnMu okcuremorioouna (pH, 2,3-audocdornuiepar, Temmeparypa)).
['unoxcwust, GOpMBI, MEXaHU3MBI PA3BUTHSI.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

Ocnognasn

1. Buonocuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 549-551,
585-598.

2. Buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musrck : Beimr. mik., 2013. C. 376-395, 521-541.

3. Koncnexr nexnuii.

Jlonoanumenvuasn

1. Buoxumus 4enoBeka : yue6. B 2 1. / P. Mappu [u ap.] ; nep. ¢ auri. Mocksa : Mup, 1993. T. 1.

C. 52-62.

3AI[AHI/I$[ JJIsL CAMOCTOSTEJbHOM PABOTbHI
3aoanue 1. [loBTOpUTE U 3aIOMHUTE OMOXUMHUYECKUE KOHCTAHTHI KPOBU (CM. TaOIUILY):

HexoTtopsbie 0noxuMnyecKkue KOHCTAHTHI KPOBU

[TnoTHOCTH KpOBH (LI€THHOM) 1,05-1,06

pH 7,37-7,44
OcMOTHYECKOE aBJIEHNE 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
OO6muii 6e0K CHIBOPOTKU 65-85 r/n
AnpOymMuH 35-50 r/n
['1o0yIMHbI 20-35 r/n
OubpuHOreH 24 1/n

OcTaTo4HbIi a30T MIa3MbI (CBIBOPOTKH)

14,3-25 mmMoue/n

MoueBuHa 111a3MbI (CBIBOPOTKH)

2,5-8,3 MmoIIB/11

AMMUaK KpoBU

6—65 MKMOIB/1

MoueBas xuciorTa: MY>KUHUHBI 0,20-0,42 Mmmonb/n
JKEHIIUHBI 0,12-0,34

['eMornobuH KpoBu: MYKUMHBI 130-170 r/n
YKCHITIHBI 120-150 r/n

BunupyOuH niua3msl (CBIBOPOTKH): OO 8,5-20,5 MKMOIIB/11
PSIMOi 2,2-5,1 MKMOJIB/IT
HEnpsIMO 1,7-17,1 MxMonb/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 (PYHKIIMOHUPOBaHMUs Oy(DEpHBIX CHCTEM KpOBU. YMEWTE
OOBSICHUTh MEXAaHU3M COTPSDKEHUS OMKapOOHATHOW U TeMOTTIOOMHOBOM Oy(hepHBIX CUCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeIeHHBIX YTBEPXKIICHUHN XapaKTEpU3yIOT FeMOIJIOOUH yesloBeka?

A. T'eMOri00MH B3pOCIIOrO 4YelIoBeKa MPElCTaBIseT co00i CMeCh, COCTOSMIIYI0O U3 T€MOTJIIO-
ouna A (96-98 %), remorsiobuna Az (2—3 %) u remorsioouna F (0,2-1 %).

b. 'emorioObun A coep>kuT 1o JBe 1enu o U f.

B. I'emornoOuH A2 COAEpKUT T10 ABE O- U JBE 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 [oprrens (C2y2).

3.2. Kakue u3 creyromux yTBep KIeHHH O CTPYKTYpe TeMOTiIo0nHa BEPHBI?

A. Mosekyna OCHOBHOTO ITeMOTJIOOMHA B3POCIOTO YelOBEKa COCTOUT M3 ABYX HMICHTHYHBIX
0-CyOBEAMHUI] U IBYX UACHTUYHBIX [3-CyObEeIUHMUII.

b. Cy6penununa (mpotomMep) reMorio0uHa COCTOUT M3 OJHOM MOTUNENTHIHON 1enu (rIoou-
Ha) U rema.

B. I'em — 3T0 KOMILUIEKC TTpOTONIOP(PHUPHHA CO CBSA3aHHBIM B €0 IIEHTPE aTOMOM JKeJe3a.

I'. Kene3o remoryiobnHa 0CTaeTCs IBYXBAJICHTHBIM HE3aBHUCHMO OT IIPHCOCIMHCHUS WIH OT-
Ja4¥ KUCJIOpO/a.

J1. B MoJiekysie reMorio6uHa UMErOTCst HEeHTphl uist cBsi3biBanus O2, CO2, nporonos (HY)
u 2,3-nqudocdornunepara.

3.3. Kakne u3 cremyrommx YTBEpXKICHUH O B3aWMOJCHCTBUM KHCIOPOJA M TeMOTTIOOMHA
BEpHBI?

A. Kucnopos cBA3bIBaeTCS ¢ MOJIEKYJION TeMOTJIO0NHA KOOTIEPATHBHO.

b. Kucnopos cBsi3bIBaeTcs € *ele30M reMa reMorjioonHa.

B. Yrnexucnsiif ra3 yMeHbIIIa€T CPOJICTBO TEMOTIIO0OUHA K KUCTIOPOY.

I'. CpoactBo remoriioOnHa K KUCIOPOy YBEITHMUMBAETCs MpH MoHMkeHuu pH 1 Hao0opoT.

M. Okuch yriepoaa, IUaHUAbl KOHKYPUPYIOT C KUCIOPOJOM 32 MECTO CBSI3bIBAHUS B reMe Te-
MOTJIO0WHA.

3.4. Ykaxure ommbouHoe yrBepkacHue o 2,3-mudocdormunepare (2,3-1DPT'K):

A. TIpeobnanaromuii opranndeckuii pocdar B 3puTpOLIUTAX.

b. [IpomeXyTOUHBIA MPOAYKT MIMKOJIUTHYECKOTO MYTH.

B. B spurponuTax HaxoAUTCs B KOHIEHTPALUAX NPUOIN3UTEIBHO YKBUBAIEHTHBIX T€MOTJIO-
OuHy.

I'. Monekyna reMorio0nHa cBs3bIBaeT 4eThlpe MoJiekysl 2,3-J{PI'K.

J1. Ctabunu3upyeT 1e30Kkcu(opmMy reMorIoOnHa, CITOCOOCTBYS MEPEX0Ty KUCIOPOa B TKAHH.

HpCIGZ/L/ZbHOCWlb pemeuuﬁ npoeepbvnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3adanue 1. OnpenencHue KOMIIOHEHTOB KakoW OyQepHON CHCTEMBbI KPOBH UCIOJIB3YETCSI 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 (HUTPHUTHI, HUTPATHI, HATPO30COESTNHEHUSI, OPOMUIBI U 1ID.).
b. Huskum napuuanbHbIM JaBICHUEM KACIOPOAA.

B. HacnencTBeHHBIM 1€(DEKTOM METTEMOTIOONHPEAYKTa3HI.

I'. AnomainbHO# (hopMmoii remorioounHa (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 f3- u y-ueneii.

I'. [TosiBieHuem B kpoBu remorioduna H (Ba).

J1. TlosiBieHreM B KpoBU remoriobuna baprca (ya).

3aoanue 4. B-Tanaccemust XapakTepusyeTcsi:

A. Hapymienuem cuHTe3a O-1eMu.

b. Hapymenuem cuntesa B-uemnu.

B. IlosiBnenuem B kpoBu remoryioonHa Kenus (Coaepxut y- u B-1enu HapsAay C O-LErsMu).
I'. YBenuyeHnueM cojiepkaHus B KpoBH reMoriioouna F (o2y2).

JI. YBenuueHueM coliepkaHusi B KPOBU reMoraoouHa Az (02082).

OTBeThI K pelIeHn 0 3aJaHUI

Hna camonposepku ucxo0Hozo ypo6Ha 3HAHUIL:

1— A, Bb.2—A. 3. b: A-HAJI®', b - HAJ"; B: pochornuneparkunasznas (14) u mu-
pyBarkunasHas (15) peakuuu; I': nmeHto3odocharHeiii nyTh; [: cynepokcuaaucMyTasa, Karanasa,
IITyTaTHOHIEPOKCH1a3a, IIyTaTuOHpeaykTasa; E: 2,3-nudocornmuuepar.

Jna camocmoamenwvnoii pabomor:.

31— AB,B, IL;32—A,b,B, I, 1;33—A,b5,B, ]|; 3.4 —T.

JIABOPATOPHASI PABOTA (60 MuHYT)

PaGora 1. BydepHblie cBoiicTBa CHIBOPOTKH KPOBH.

B ceiBopoTke KpoBH (DYHKUMOHHMPYIOT OuMkapOoHaTHas, OenkoBas M QocdarHas OydepHble
CHCTEMBI.

Ipunyun memooa. Tutpyror 0,1 1 pactBopom HCI 1 mi ceiBopoTku kpoBu (1-s1 mpoOupka)

u 1 mi Bozbl (2-s1 mpoOupKa) MO0 UHAMKATOPY OpoMQeHoI0BOMY cuHeMy (1o 1 karie B KaxIyro
poOUpPKY) 10 KeNToH oKpacku. CpaBHUBAIOT Pe3yIbTaThl TUTPOBAHUS.

Pe3yabrar: VcebIB. =

VH20 =
BeiBOI:
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PaGora 2. TuTpoMeTpryecKuii MeTO onpeeTeHUs] IEJT0YHOI0 3a1aca KPOBH.

KonnyecTBO Bcex OCHOBaHMI KPOBH, B TOM YHCJI€ CBS3aHHBIX C TEMOTJIOOMHOM, 0003HAYaeT-
Csl IIEJIOYHBIM 3ar1acoM IIeJIbHOW KPOBU. DTa BEIMYUHA HE COOTBETCTBYET PE3EPBHOMN IIETOYHOCTH
KpPOBH, T. €. KOJMYECTBY XUMHUUYECKH CBS3aHHOM TUIa3MOM yriiekucaoTsl mpu 40 MM ee HanmpsHKeHHS,
a BCerJa 3HAYUTEIHLHO MPEBBIIIACT €e.

Ipunyun memooa. K ueinpHoi KpoBH 100aBIISIOT 3aBeoMo Ooubiiee koauuectBo HCI, ko-
TOpasi HEUTPAIU3YET BCE IIEIOYHBIE KOMIOHEHTHI. M30BITOK KHUCIOTHI OTTHTPOBBIBAIOT IIEIOYbIO,
3aKaH4YMBas TUTPOBAaHUE B TOUYKE dKBUBaJieHTHOCTH nipu pH = 5,0. D10 3Hauenne pH cooTBeTCTBYET
M303JICKTPUIECKUM TOYKaM OCHOBHEIX O€JIKOB KPOBH — allbOyMuHa, Tio0yivHa U riiobuHa. B cpe-
ne, OJIM3KOM K M303JICKTPUYECKOW TOUuKe, OCTKM HEYCTOMYMBBI M JIETKO BBINAAAOT B ocanok. Ilo-
3TOMY O KOHIIE THUTPOBAHHUS CYISAT MO MOMYTHEHHIO PAcTBOPA M BHINAJICHUIO XJIOMBEB Oe€lKa.
OOBIYHO OKOHYAHHME PEaKIHMH (MIOMYTHEHHE) MPOUCXOIUT PE3KO ¢ J00aBI€HHWEM OJHOW KarulH
mienoun. [llenounoit 3amac KpoBU BRIPAXKAOT B MIJITMIKBUBAJICHTAX IIEIOYH U COOTBETCTBYET KO-
JHYECTBY CBsi3aHHOU ocHoBaHusMu kKpoBu HCI B mepecuere Ha ogun aurp kpoBu. Dusnosorude-
CKHeE TIpeienbl Kojebanuii menoyHoro 3anaca kposu — 100-115 moks/11.

Xo00 pabomer. K 10 mn 0,01n HCI mo6asasiror 0,2 MiI KpOBH U TIIATEIBHO IEPEMELIHBAOT.
[Tpo3paunsiii Oypsiii pactBop THUTpyIOT 3 MukpoOroperku 0,1 NaOH mo pesko Hactymaromiero
nomMyTHeHHUs. OTMEUalOT KOJIMYECTBO IIENIOYUH, TOLIEAIIee Ha TUTPOBAHNUE.

[1eno4yHOM 3armac KPOBH PACCUUTHIBAIOT TIO (hOPMYIIC:

X (moke/m) = (1 - Vq) 0,1 1000/ 0,2,

rae 1 — komuyectBo HCI, B3sToi s ananusa u Beipaxkennou B 0,1 H koHIeHTpanuu, Mi; V7 —
o0beM IIeNI0YH, U3PacXOoJOBaHHBIN Ha TUTpoBaHue, M, 0,1 — komuuecTBO MAIKB B 1 MIT mIeouu;
0,2 — xonmm4ecTBO KpoBH, B3sTOE i aHanmu3a, Mi; 1000 — 1 iutp kpoBw.

Pe3syabTaT: V(M) =

Pacuer:

BoiBoa:

Padora 3. KosiuuecTBeHHoe onpe/iejieHHe XJI0PUI0B B KPOBH 110 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, JUM(bI, CHUHHOMO3Tr0oBOM *uJIkocTH. CojepikaHue xyiopa (XJIOpUA-MOHOB) B CBIBO-
POTKE KPOBH NMPAKTHUECKH 370POBBIX B3pOCIBIX Joael cocrapnser 95-105 mmonb/n. B mmazme u
CBHIBOPOTKE KPOBHU I'PYAHBIX JeTeil KOHIIEHTpalUs XJI0pUA-HOHOB B HOpMe paBHa 80—-140 Mmob/m1.

Ilpunyun memooa. APreHTOMETPUYECKHI OCalOYHbIII METOJl OCHOBaH Ha CIIOCOOHOCTH
MOHOB cepedpa 00pa30BbIBaTh C HOHAMH XJIOPA HEPACTBOPUMBIE oM. KOMMYeCTBO OCakIaroIero
BerrectBa (AGNO3) 5KBUBaJICHTHO COJIEPIKAHHIO XJIOPHI-HOHOB.

[TpoBOJAT TUTPOBAaHKE XJIOPUA-MOHOB KPOBHM a30THOKHCIBIM CepeOpOM B MPHUCYTCTBUU HH-
nukatopa K2CrOgs. Tlo mocTvkeHHWH SKBUBAJIEHTHON TOYKH TUTPOBAaHUS M30BITOK MOHOB cepebpa
o0pa3yeT ¢ HHINKAaTOPOM COeTMHEHUE KUPIMUYHO-KpacHOro 1Beta (Ag2CrOs).

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 HaJl IJIaMeHeM cnupToBkH. [locie sToro cogepkumoe mpoOUpoK GpUILTPYIOT B
KoJI00ukH uepe3 Bary. Ocazok Ha BaTHOM (UIBTPE MPOMBIBAIOT JIBa pa3a BOJOM (1Mo 3 miI).
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2. Ocascoenue uonos xnopa ¢ npucymcmeuu K>CrOs. 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. J[Jis BeIpaxeHuUs
B Mr% mosyueHHyI0 BenMyuHy 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 npenoagaBareJis:
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3AHSATHE 28
BEJIKHA IIJIA3MbI KPOBU. CUCTEMA I'EMOCTA3A

AKTyabHOCTBH TeMbl. Hapsny ¢ onpenenennem odmiero Oenka ria3Mbl KPOBH BaKHOE JTUa-
THOCTUYECKOE 3HAYCHHE WMEET BBISICHEHUE KOJUYECTBEHHBIX B3aMMOOTHOIICHHUN MEXIY OTIEIb-
HBIMU (paknusMu OeiakoB. Ha 3aHITHM CTYAEHTBI 3HAKOMSTCS C JJIEKTPOPOPETHUECKUM pa3eie-
HUEM OEJKOB CHIBOPOTKHA KPOBH, MPOBOJISAT KOJUYECTBEHHYIO OIIEHKY MpOTeHMHOrpamMM. Tema
«['emocta3. Crucrema CBepThIBaHUSI KPOBH» — TPAIAUIIMOHHO CIIOXKHAsK IS cTyIeHTOB. [loHnmanme
MIPOLIECCOB CBEPTHIBAHUS KPOBH M (HPMOPUHOIIM3A — OCHOBA JIJISl TATBHEHUIIIETO U3YUYCHHSI BOIIPOCOB
JTUArHOCTUKH, JICUECHUS, TPOPHITAKTUKHA TPOMOO30B (TpoMOOIMOOJINIA) U TeMOPparui.

Heab 3aHATHSA: 03HAKOMUTHCS C IPUHIIUIIAMH UCCIICOBaHUS OCIIKOBOTO COCTaBa KPOBH, TO-
HSTh JIMAaTHOCTUYECKOE 3HAUCHHE ONPEACTICHHUS KOJIMYECTBEHHOIO COOTHOIICHUSI OCIKOBBIX (hpax-
[IUA U OTAENBHBIX OCJIKOB TUIa3Mbl KPOBH; IOJYYUTh IMPEACTABICHUE O MEXaHM3MaX reMocTasa
Y U3y4YHTh (DYHKIIMOHHUPOBAHNUE CHCTEMbI CBEPTHIBAHUS KPOBH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMIi. [[JIsI MMOJTHOTO yCBOSHHSI TEMBI HEOOXOIMMO
MIOBTOPUThH H3:

" 00wel Xumuu.

— TUTPOMETPHYECKUE METO bl aHAIIN3A,;

" OUOOP2AHUYECKOU XUMUL:

— «IHTpATHAs KPOBBY;

" HOPMANbHOU PUUOIOUU.

— TeMocTas,;

" OUONOCUYECKOU XUMUU.

— (pu3HKO-XMMUYECKHE CBOMCTBA OCIIKOB, METOBI pa3/ieicHus OCNKOB (BbICAMBAHUE, JJICK-
Tpoopes), KOTUIECTBEHHOE ONPEIeIICHHE OeliKa MIa3Mbl KPOBH;

— (epMEHTHI.

Bomnpocel 11 caMONIpOBEPKH HCXOAHOI'0 YPOBHSA 3HAHMMA:
1. Yro moHMMAIOT o4 remocTtasom? Buasl remocTasa.
2. YTo TaKkoe «IUTpaTHas KPOBb»?

Bonpocs! nu1s1 06cyxneHust:

1. Benku mna3mel kpoBu. OCHOBHBIEC O€NKOBBIE (hYpaKIMK: albOyMHH, TIO0YIUHBI, PUOPHUHO-
reH (coaepxaHue, (QyHKIHMH); adbOyMHUH-TIOOYIMHOBBIA KOA(POUIMEHT U €ro JUarHOCTHYECKOe
3HaueHue. buonoruyeckast pojib U AMATHOCTUYECKOE 3HAUEHUE HEKOTOPHIX OEIKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, HEpyIOMIa3MUH, HHTHOUTOPBI TpUIicuHa, C-peakTUBHBIN OeNoK, UH-
TeppepoH, KpPUOTTIOOYINHBI).

2. ®epMeHTHI T1a3Mbl KPOBHU (CEKPETOPHBIE, MHAUKATOPHBIE, IKCKPETOpHBIE). JIMarHocTuye-
CKO€ 3HaU€HHUE OINpeeNieHus] aKTUBHOCTH (DEPMEHTOB IJIa3Mbl KPOBHU.

3. Ilpeacrasienue o remoctaze. Onpenenenue, CTpYKTypHO-() YHKIIMOHAIbHbIE KOMIIOHEHTHI,
COCYIUCTO-TPOMOOIIMTAPHBIN U KOAryJIsSUOHHBIN remoctas. Cucrema cBepThIBaHUS KPOBU ((PYyHK-
[IMOHAJIbHBIE 3BE€HbS U UX Ouonoruueckas pois). [IpeacraBienne o HapymeHUsIX GyHKIIMOHUPOBA-
HUS CUCTEMbI CBEPTHIBAHUS KPOBH.

4. CepTbIBatomas cuctemMa (KOMIIOHEHTHI M MX NPOUCXOXKJICHHE), TeMOKoarymisauus (ompe-
neneHue, ¢asbl U UX TPOAOIKUTEILHOCTh, UCTOYHUKU TPOMOOIIIaCTUHOB). BHelHuit u BHYTpeH-
HUI MEXaHU3MBbI CBEPTHIBAaHHS KPOBH.

5. Buramun K. Xmuueckast mpuposa, pa3HOBUAHOCTH, IPUPOIHBIE HICTOYHUKH, POJIb B TEMO-
KOaryJsiu.

6. AHTHKOAryJIsHTHas CUCTeMa, KiacCu(UKausa GU3NOJOTHUECKIX aHTHKOATYJISIHTOB: TIep-
BUYHbIE U BTOPUYHBIE (NIPEJCTABUTENN, MEXaHU3M JaeicTBUs). [IpencTaBienne 006 UCKYyCCTBEHHBIX
aHTUKOATyJITHTaX MPSMOro U HENPSIMOIO AEHCTBHSL.
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7. ®ubOpuHOTUTHYECKAsI cUCTeMa, MeXaHu3Mbl ¢pudpuHonuza. [TnasmunoBas cucrtema. Kom-
MOHEHTHI ¥ X MIPOUCXOXKICHUE, MEXaHU3M JICHCTBUSI.

8. IlpeacraBienue o KoaryiaorpaMmme (OpUEHTUPOBOYHBIE TECTHI).

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Musck : Acap, 2008. C. 551-585.
2. Buonozuueckas xumust / A.Jl. Taranosuu [u ap.]. Munck : B mik., 2013. C. 395-402, 521-541.

3. KoHcnexT exuuii.

Hononnumenvnan
1. Usanos, E. I1. PykoBojctso o remocrazuonoruu / E. T1. iBanoB. Munck : benapycs, 1991. 304 c.

2. Bacunvkosa, T. B. MonekynsipHble MeXaHH3MbI reMocTasa : yue0. mocoodue / T. B. BacuibkoBsa.
Munck : MI'MU, 1999. 57 c.

3ATAHUS JISI CAMOCTOSITEJIbHOM PABOTHI

3aoanue 1. HazoBure HHAUKATOPHBIC (l)epMeHTLI KpOBU H IIOACHUTC HMX JHAIHOCTHYCCKOC
3HA4YCHHC.

3aoanue 2.
2.1. 300pa3ute cxeMy BHYTPEHHETO IIyTH CBEPTHIBAHHSI KPOBH.

2.2. 3arIOMHHUTE aKTUBATOpPHI (hakTopa XaremaHa.

2.3. Ha cxeme BHEIIHETO MEXaHHM3Ma CBEPTHIBAHUS KPOBU 3aMEHHTE 3HAK BOIIPOCA COOTBET-
CTBYIOIIMMHU (haKTOpaMH:

?

d. VIl —l—b ®. Vlla
\?

d.IX —
®.1Xa-? l @.11 dubpunoren
?-@.Va—>l
Olla—

l ®ubdpun S
? »? >

@uopuH |

BHemHuii MexaHu3M CBEPTHIBAHMSA 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 puoOpuHa.

NOTh WD

4.2. [Touemy y roMO3UTOTHBIX HOBOPOXKJIEHHBIX C MyTanuei resa nporenHa C Habmronaercs
pacrpocTpaHeHHbII TPOMOO3 BHYTPEHHUX OPraHOB (BPOXKACHHAs MOJIHUEHOCHAs myprypa)?

4.3. [louemy nipu OakTepUAbHBIX MH(EKIMAX, BHI3BAHHBIX HEKOTOPBHIMU CTPEITOKOKKAMH,
HaOmonartes TupGy3HbIe KPOBOTCUCHHS?

3aoanue 5. HazoBuTE OPUEHTHPOBOYHBIE TECTHI KOATYJIOTPAMMBI, XapaKTepPU3YIOIIHeE:
A. OO1iee coCTOSIHUE CBEPTHIBAHUS KPOBH.

b. CoctosHue oTnenbHbIX (a3 reMOKOarysuu.

B. ITocTkoarynainuonnyto ¢asy.

I'. AHTUKOAryJISSHTHYIO CUCTEMY.

N. Cucremy GpudpuHOIN3A.

Hpa6uﬂbHOCWZb pemeHuﬁ npoesepvnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHWA TEMBI)

3aoanue 1. AnrOyMUHBI T1a3Mbl KPOBU XapPaKTEPU3YIOTCS:

A. Xopouieit paCTBOPUMOCTBIO B BOJIE.

b. MonekynsapHoit maccoit okosio 70000 /la.

B. Conepxat MHOrO AMKapOOHOBBIX aMUHOKHUCIIOT.

I'. He ABISt0OTCS TIIMKONIPOTEMHAMM.

J. Coneprxanue B mia3mMe KpoBU B HopMe cocTasisier 35-50 /1.

3aoanue 2. Yxaxure omim004HOE yTBEpKACHNE. ATLOYMHHBI I71a3Mbl KPOBU:

A. CuHTEe3UpYIOTCS B 9PUTPOIINUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIIAIOTCS.

B. Urparot BakHYI0 pOJIb B CO3/JaHUM OHKOTHYECKOIO JTABJICHUS.

I'. BBIMOJIHSAIOT poJib OEIKOBOTO pe3epBa OpraHu3Ma.

. OcyiecTBIsIOT TPAHCTIOPT META00NMUTOB (KMPHBIX KHUCIOT, OMIMPYyOWHA, allbIOCTEPOHA,
Ca®*) u nekapcTBEHHBIX BEHIECTB (aHTUOMOTHMKOB, CY/Ib()aHMIAMHIOB, CATUIMIATOB, GapOUTypa-
TOB, CEPJICUHBIX TITMKO3U/IOB U JP.).

3aoanue 3. I moOyaMHbI MI1a3Mbl KPOBU XapaKTEPU3YIOTCS:

A. BOIBUIMHCTBO TTI00YJIMHOB — TJIUKOIPOTEHHBI.

b. ImeroT 601b111y10 MOJIEKYJISIPHYIO MacCy B CPABHEHUH C allbOyMUHAMH.

B. Muorue rno0ynuHbel — CpaBHUTENbHO TUApOodoOHbIE OEIKH.

I'. Beimagarot B 0caiok 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 (METa0OIUTOB, 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. Kakue QyHKIMY BBITOTHSIOT IPUBEICHHBIE HUXKE TI100YIMHBI KPOBU?

1. HepynomnnazMuH. A.YuactByer B Tpancnopre xenesa (Fe®*) mo kposeHocHOMY
2. TpaucdheppuH. pyciy.

3. 02-MakpornoOynusa.  b. Beaymias poas B TpaHcopTe MEIU K TKaHSIM.

4. "arroriioouH. B. O0namaer oxcruaa3HONW aKTUBHOCTBIO.

I'. Cs3bIBaeT M TPAHCIOPTUPYET CBOOOIHBIN T€MOIIOOHH Ijia3-
MBI B KJIETKH PETHUKYIO3HIOTEIHS.

J1. Uarubupyer nporeoauTudeckue (HepMeHTHl KPOBU (TPUIICHH,
XMMOTPHUIICHH, TPOMOUH, TUIa3MHH, KAJUIMKPEHH).

3aoanue 6. Kakue n3 npuBeICHHBIX YTBEPXKICHUH XapakTepu3ytoT C-peakTHBHBIN OemoK?

A. Jlaet npenunurar ¢ C-nojgucaxapuioM MHEBMOKOKKA.

b. Cocrourt u3 6 cyosenunui ¢ mosekyssipaoit maccoi 23000 [Ja kaxmas.

B. ITocTOSIHHO B MaJIbIX KOJMYECTBAX COJAEPKUTCSA B KPOBU MPAKTUUECKHU 30POBBIX JIFOJCH.

I'. KonnenTpanus B mia3Me KpOBH IIPY BOCHAJICHUH WIM HEKPO3€ TKAHEW MOYKET yBEIIMYU-
Batbces B 2025 pas.

J. SIBnsiercs mapanpoTEUHOM.

3aoanue 7. B mpouecce TpomMO600Opa3oBaHUS pa3iWYalOT BHEIIHWNA W BHYTPEHHHH MyTH
CBEepThIBaHUS KpoBU. Ha kakom sTare cBepThIBaHUS KPOBH OHU He COBIIA/IAI0T?

A. TlpeBpaiienue npoTpoMOUHA B TPOMOUH.

b. IlpeBpamenne ¢pubpuHoreHa B puoOpuH.

B. O6pa3oBanue npoTpoMOMHa3bl (AKTUBHOTO TPOMOOIUIACTHHA KPOBH).

I'. Perpaxuust KpoBstHOro TpoMoOa.

J1. IlpeBpaiieHye mia3MUHOTeHa B MIa3MUH.

3aoanue 8. Kakoe u3 MpUBEICHHBIX YTBEPXKACHUN He XapakTepHo utst pakTopa XaremaHa?
A. SIBnsieTcs cepuHOBOM ITPOTEa30il.

b. AkTuBHpyeTCS KaJUIMKPEUHOM.

B. AkTHBHpYeTCS IPH KOHTAKTE KPOBH C UY)KEPOIHON MOBEPXHOCTHIO (CTEKIIO, KAOJIHH).

I'. AkTuBHpyeTcs TPOMOOLIUTAPHBIM TPOMOOILIACTUHOM.

J1. AKTUBUpYETCS TKAaHEBBIM TPOMOOILIACTHHOM.

3aoanue 9. Pacnonoxute B NPaBWIHHOM TOPSIKE COOBITHS, MPOUCXOAAIINE MTpH 00pa3oBa-
HUM (PUOPHUHOBOIO CTyCTKA:

A. Crabunuzauus nonumepa pudpuna (oOpazosanue Gpubpuna I).

b. Ormennenue ot ¢pubpuHorena ¢pudbpuHonenTuaoB A u B.

B. Perpaknus crycrka.

I'. O6pa3zoBanne ¢udpuHa S.

3aoanue 10. HabGmomaemas mpu HaciencTBeHHOW HepoctaTtouHocTh (aktopa X1 moBbI-
IIEHHAs! KPOBOTOUMBOCTH OOBSICHAETCS] HEBO3MOXKHOCTBHIO 00pa30BaHMsl cTaOUIBHOTO GHUOPHUHOBOTO
cryctka. KakoBa posb mia3MeHHON TpaHcriyramuHasbl (puOpuHa3bl) B 00pa30BaHUU T€MOCTATH-
geckoro Tpomba?

A. Yuactue B cuHTe3e (puOpHUHOTreHa B MEYEHH.

b. Yuactue B o6pazoBannu GpudOpuH-MOHOMEpA.

B. Yuactue B 00pa3zoBaHiM pacTBOPUMBIX (PUOPHUH-MOHOMEPHBIX KOMIIJIEKCOB.

I'. YuacTue B KOBaJICHTHO clIMBKE (PUOPUHOBBIX MOJIEKYJI.

J1. Yuactue B peTpakiiuyu reMoCTaTHIeCKoro 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 aKTHUBUPOBAHUS CBEPTHIBAIOIICH M MPOTHBOCBEPTHIBA-
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 YyJdacTHe HOHOB
kasbims (¢. 1V) B reMokoarysmuu:

A. SIBnsit0TCS BTOPUYHBIMU OCPEAHUKAMU B IEUCTBUU Psiia TOPMOHOB.

b. CtumynupoBaHue MpoieccoB MEPEKUCHOTO OKUCICHUS JIMIH/IOB.

B. CBazpiBanne Ha TpoMOOIUIACTHHAX KaJbIMi-3aBUCHMBIX (DaKTOPOB CBEPTHIBAHUS KPOBU
(. IX, d. X, d. VII, ¢. 11).

I'. CraGunuzanus CTpyKTypbl TPOMOOIIIIACTUHOB.

J1. AKTHBHpPOBaHNE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. Jlebunut anturpombuna |l — yactas npuynna tpom6o30B. KakoBa anTukoa-
TYJISTHTHAs poiib aHTUTpoMOuHa [117?

A. ObpazoBaHue HEOOPATUMOTO KOMILJIEKCA C TeMapUHOM.

b. Uarubupyet suramut K-3aBucumoe kapOOKCHIMPOBAHHE OCTATKOB IIIyTaMaTa.

B. HeoOpaTtrmo nHaKTUBUPYET OOIBIIUHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIICH CUCTEMBI.

I'. 3aTpynHsieT cBs3pIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIACTHHAX.

J. Pazpymaer V u VIII paxTopsl cBepThIBaHNS KPOBH.

3aoanue 14. BriGepute npoiecchl, ONpeneisonie IpOTHBOCBEPTHIBAIOIIYI0 AKTUBHOCTD I'e-
napuHa:

A. CBsI3bIBa€T MOHBI KaJIBITHSL.

b. AxtuBupyer antutpomoOus Ill.

B. O6pa3yer HecTaOUIIbHBIE KOMIUIEKCHI C HEKOTOPHIMH (DaKTOpaMM CBEpPTHIBAIOIIEH CHCTe-
MBI, BBIKJIIOYAs UX U3 MPoIecca FreMOKOAryJIsuH.

I'. OcymecTBisier HehepMeHTaTUBHBIN (PUOPHUHOIINS.

J. Uarubupyet Butamun K-3aBucumoe kapOOKCHIIMPOBAaHUE OCTATKOB IIyTaMaTa MPOTEUHOB
CusS.

3aoanue 15. YkaxuTe NpoTEOIUTHYECKHE (DEPMEHTHI, IpU JAEHCTBUU KOTOPBIX BO3MOXKHO
MpeBpalieHne MIa3MHHOTEHA B IITa3MHH:

A. TkaHeBbIi aKTUBATOP MJIa3MUHOTEHA.

b. YpoxknHasa.

B. IIpoteun C (S).

I'. 02-AHTUIITaA3MUH.

J. a2-Makporiao0ymiuH.

3aoanue 16. Pacrionoxxute B PaBUIHLHOM MOPSAKE COOBITHS, TPOUCXOASIE Ipu GrudprHO-
m3e:

A. TlnasmuHoren ocaxxaaercst Ha GUOPHUHOBBIX HUTSX.

b. TkaHeBbIi1 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 uHeke (ITTH), nporpomOuHOBsIii mokasatens; Il ¢asza: 1) xonmmuectBo GubprHOreHa; 2) ak-
TUBHOCTH (uOpuHa3bl; B — 1) perpakuus TpomOa; 2) rematokput Tpom6a; I' — 1) TpomOuHOBOE
Bpems (TB); 2) TonepaHTHOCTD IIa3Mbl K IeMapuHy; 3) akTUBHOCTH antutpombuna II; I — ¢uo-
PUHOJIUTHYECKASI AKTHBHOCTH (CIIOHTaHHBINA (PUOPUHOIHU3).

JIABOPATOPHASI PABOTA (80 MHHYT)

PaGora 1. Pa3nesienne 0e1KOB CHIBOPOTKH KPOBHM MeTO0M jieKTpodope3a HA aleTHI-
LeJTI0JI03e.

B ximHMYecknx abopaTopusx HamboJiee pacipoCTPaHEHbI AIEKTPO(HOPETHUECKUE METOIbI
UCCIeIOBaHMs OETKOBOTO CIEKTPa IJIa3Mbl (CBIBOPOTKH) KPOBU. DNEKTPodope3 OETKOB CHIBOPOTKH
KPOBH — OOBEKTUBHBIA METOJ NP MEPBUYHOHN JTaOOPaTOPHON AMATHOCTHKE OCTPHIX U XPOHUYE-
CKHX BOCHAJIUTENbHBIX 3a00J€BaHUI, 37T0KAYECTBEHHBIX OIyXOJei, 3a00ieBaHmii TieueHu, OeloK-
Ae(UIUTHBIX COCTOSIHUN, MOHOKJIOHAJIBHBIX TaMMANaTuii U 1eUINTa aHTUTEIL.

Pa3znenenuie 6eNKOB CHIBOPOTKM KPOBH Ha allETUIILICIUTIOJIO3HBIX MIEHKAX MaéT 4€Tkoe dpak-
[IMOHUPOBAHKE U COKpaIIaeT BpeMs dekTpodopesa 10 25-30 MUHYT.

Ilpunyun memooa. Meton ppakunOHHUPOBAHUS OCHOBAH HA TOM, YTO IOJ BJIHSHHEM IIO-
CTOSTHHOTO JJIEKTPUYECKOTO TOJsI OCJIKH CHIBOPOTKM KPOBH, OOJIAJAOUINE AIIEKTPHUECKUM 3apsi-
JIOM, JBUKYTCSl [0 CMOYEHHOU Oy(epHBIM pacTBOPOM IJIEHKE alETHIILEIUIIONO03bI CO CKOPOCTHIO,
3aBUCSAIICH OT BEJIMYHMHBI 3apsi/ia U MOJIEKYJISIPHOM Macchl yacTuil. BenenctBue 3Toro 6enku ChIBo-
POTKH pa3leNsitoTcsl OOBIYHO Ha 5 OCHOBHBIX (Ppakiuii: adbOyMUH M TIOOYJIHMHBI 01, 02, B U ¥, CO-
JepKaHue KOTOPBIX ompenensercss (¢oromerprueckd. OTHOCHTENBHOE CO/EpKaHhe OEeIKOBBIX
¢bpakuuii B CBIBOPOTKE KPOBHU 3/I0POBOTO YeNIOBEKa BBIPa)KaeTCs CIEAYIOUIMMHU LUdpamMu: arb0y-
mun — 53-66 %; enobyauner — 29-54 %: or-rnoOymuael — 2-5 %, 02-rmo0ymuHB — 6-12 %,
B-rmodymnunbl — 8-15 %, y-rmoOynunbl — 11-22 %. Anb0yMHH-TIO0YTHHOBBIN KO3 (OUIIUEHT —
OTHOIIIEHHE KOJMYECTBAa ATbOYMHUHOB K KOJIMYECTBY TIIOOYIMHOB B OMOJNOTHYECKUX KUAKOCTSX.
B kpoBu BenuunHa abOyMUH-TI00YIMHOBOTO KO3(dHLIMeHTa B HOPME OTHOCUTENBHO MOCTOSHHA
u paBHa 1,5-1,7. CHmxeHue anbO0yMUH-TI00YJIMHOBOTO Ko3((ullMeHTa, XapaKTepHOe 1Ji1 MHOTHX
NATOJIOTMYECKUX COCTOSHUM, MOXKET OBITh CBSI3aHO KaK C YBEJIMYEHHUEM aOCOIIOTHOTO KOJIMYECTBA
rJ00YIMHOB (IIPU OCTPBIX M XPOHUYECKUX BOCHAJIHMTENBHBIX MPOIECccax), TaK U C YMEHBIICHUEM
abCOIIOTHOTO KOJIMYECTBa albOyMHHOB (MPH MUPPO3€ MEUYCHH, IeNaTUTE M JPYrUX 3a00JICBAHUIX
MICUCHH).

1. DuekTpodoperuueckoe pasjaeneHue 0eJI1KOB CHIBOPOTKH KPOBH.

KroBetnble oTaeneHmsi ammapata st dyekTpodopesa 3amonHsoT OyhepHBIM PacTBOPOM.
[Tonmocku aneTuiIesuTioa03bl CMaunuBalOT OyhepoM M Tyro HATATMBAIOT (HE JOJDKHBI NPOBUCATH)
B MPOMEXKYTKE MEXKIY KIOBETHBIMHU OTIENICHUSMH. Uepe3 MoIOCKy HOCHUTENS B TEUEHHE 5 MUHYT
MPOMYCKAIOT 3JEKTPUUYECKUN TOK. OTKIIIOYAIOT 3JIEKTPO(OPETHUECKYI0 KaMepy, Ha MOBEPXHOCTh
AIeTHIIIICIUTIONO3HOW TWIEHKH y KaToja Ha JIMHHUIO CTapTa HAHOCAT CHIBOPOTKY KpoBu. IIpmuGop
BKJIIOYAIOT BHOBB U IPOBOJIAT JIEKTpoopeTnueckoe pasaeiaeHue 0eaKoB.

2. Oxpacka riekTpodoperpamm.

[Tocne oTkaroueHus: mpubopa MIEHKH BEIHUMAIOT U CPa3y MOMEIIAIOT UX B PacTBOpP KpacuTe-
a5 (amunouépusiii 10 B) na 10—15 munyrt. J{ns ynaneHust n30bITKa KpacuTels MOJIOCKU alleTHIILEeN-
JIFOJIO3bI TIEPEHOCAT B KIOBETY € 2 % pacTBOpOM yKCycHOHM kucioTel. Uepe3 10—15 MuHyT Kuciaoty
CIIMBAIOT ¥ TIOJIOCKH 3aJIMBAIOT YHUCTHIM PACTBOPOM YKCYCHOM KHCIOTHI. B pe3ynbrare Takon oOpa-
OOTKM CHMHME IATHA, COOTBETCTBYIOIINE Pa3IMYHBIM (DpaKIHsIM OENKOB, OTUETIMBO BUIHBI HA MPO-
3payHoM (hOHE aleTUIILIEIUTIOIO3HOM MIEHKH.
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Ilonocka aleTHianeTI0I035]

Dnekmpodghopecpamma (a) u dencumozpamma (0) 6e1K08 CbiBOPOMKU KPOBU UeN08EKA
Ha ayemuiyenioiose

3. KoimyecTBeHHasi OLEHKa 3JeKTpogoperpamMm npogooumcs nymem OeHCUumomempuu
unu pomomempuu cOomeemcmeayouwux 110amos.

3.1. lencuromerpusi 3j1ekTpodoperpaMm MPOBOAUTCS C MCIONb30BAHUEM JCHCUTOMETpA.
Hencuromerp — doToMerpuueckuii mpuOOp, OOECIEUNBAOIINN CKaHUPOBAaHUE JIIEKTpodope-
rpamMbl. [lenpio ckaHMpOBaHUS SBISETCS MOIyYeHUE ACHCUTOTpaMMbl — Tpadudeckoro u3obpa-
KEHUSI pactpeieNieHHsI KOHIICHTPAIUK KPACUTEIS BIOJb AIIEKTPO(OpErpaMMBbl, IPECTABIISIONIYIO
cO00if ceprIo OTNIENbHBIX MTUKOB, MO COOTHOIIECHUIO TIOMIAAeH KOTOPBIX HHTErPaTOp U MUKPOIPO-
[IECCOPHOE YCTPOMCTBO MPUOOpPa BBIYUCISIIOT OTHOCHUTEIBHOE COJEpXKaHUE KaKIO0M OEIKOBOM

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 TMPOM3BOJNT 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 TPAHHUIBI (HPaKIIHA
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 TaOIULLY.

Ppakuus aIbOYMUHBI | 01-TJIOOYJIMHBI | 02-TJIOOYIUHBI | B-roOyauHbl | Y-TIIOOYIUHBI
Coneprxanue,
%

[To cooTHOmEHNIO (PpaKIUil OMPENENIIIOT UX COOTBETCTBHE HOPME M MPOHM3BOMAT BHIUUCIIE-
HUE aTbOyMUH-TI00YIMHOBOrO K03 duiinenTa no popmysie:

codepacarie aTedyMuras, ¥

Al =

codspreanne 2TafyTuRas (T soax 2108y RoasT: $paxyui), 04

Pacyer: A/T =

BriBoOa:

3.2. ®oTomeTpHs 3110aTOB pakuuii Oenka

Xo00 pabomur. Tlonocky aneTHILENIIONO03bI MPOMOKAIOT (PMIIBTPOBANIbHOM Oymaroii, okpa-
IIEHHBbIe O€NKOBbIE (hpPAaKIMM BHIPE3AIOT U MOMEMIAIOT 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) ONMPEAEISAIOT ONTUYECKYIO INIOTHOCTD KaX/10T0 pacTBOpa
Ha (oroanexTpokaiopumeTpe (ktoBeta 10 MM, kpacHbIi cBeTOGMIBTp ¢ A = 670 HM). 3Has onTHYe-
CKHE TNIOTHOCTH PACTBOPOB, COOTBETCTBYIOIINE KaX10W (PpaKLUH, BBIYUCISIOT CYMMY OTITHYECKHX
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TUTOTHOCTEW BCeX (DPaKIHii U PacCUUTHIBAIOT OTHOCUTEIBHOE COJIEpIKaHKe Oellka B KaxI0i (ppakiu,
BBIYHCIISIOT ATbOYMUH-TII00YTUHOBBIA KO3 (HHUITUEHT.

OnTHy. mI0TH. Amoara ansoymuHa (E)
CyMMa onTuy. mioTHocTen (X)

OtHocur. conepx. ansoymuna (%) = - 100 %.

Pe3yabTarhl:

QIbOYMUHBI | 01-TJIOOYJIMHBEI | 02-TI00YINHBI | B-TI00YIUHBI | Y-TTI00YIHHBL )y

E (ontnu.
TJIOTH. )

OTHOCHT.
con-e, %

Pacuer: AT =

BriBOa:

Padora 2. OnpenesieHue cofaep:KaHusl KAJbIUs B IJIa3Me KPOBH.

Kanpiuit urpaet BaxHyI0 poJib B OCYILIECTBICHUH MPOIECCOB KU3HEAEATENIbHOCTH. OH BIIHSI-
€T Ha IPOHULAEMOCTb OHOJIOTMYECKHX MeMOpaH, BO30YyIMMOCTb HEPBOB M MBI, yYacTBYET
B HEPBHO-MBIIIEYHOW MPOBOJAUMOCTH, COKpPAIICHUH U pacciaabIeHUN MYyCKyJaaTyphl (B TOM YHUCIE
MBIIIIBI CepJIlia), CEKPETOPHBIX Hporeccax, GOPMUPOBAHUU KOCTH U XpSAIIa; BO3ACUCTBYET HA 00-
MEH BEIIECTB B KJIETKaX, SBISETCS BaXHBIM (DaKTOPOM IeMOCTa3a U MOCPEAHUKOM JIEUCTBUS TOp-
MOHOB B KJIETKE.

KonunuecTBeHHoe omnpe/enenre Kaablus B MJIa3Me KPOBM MMEET BaKHOE 3HAUCHUE IS AHa-
THOCTHKH psijia 3a00JI€BaHUH U ITpU HAOJIIOICHUH 32 XOJJOM JICUCHUSI.

B HOpMe koHIIeHTpalus 00IIero Kanblysl B 1a3Me KpoBu — 2,2—2,7 MMOJIB/JI .

Ilpunyun memooa. iunukarop xpomoreH uepHbiit ET-00 oOpasyeT ¢ kaiabIiueM CoeTuHEHHE
¢uonerosoro 1gera. [Ipu TuTpoBaHuu TpusIoHOM b (IByX3amelieHHast HaTpueBasi COJb STUIICHAM-
AMUHOTETPAYKCYCHON KHUCJIOTHI, oOpa3yroias MpOYHbIE KOMIUIEKCHI ¢ MOHAMHU KaJbIUsl) TaKOTO
OKpAIIIEHHOT'O pacTBOpa MPOU30WJIET U3MEHEHHE OKPAcKH B CHUHUHM I[BET B SKBHBAJEHTHOH TOUKe,
COOTBETCTBYIOIIEH CBA3BIBAHUIO TPHJIOHOM b BceX HOHOB KaJbIHs B PaCTBOPE.

Xo00 padomsi. B xonbouxy HamuaroT 25 ma H20O u BHocar 1 mn ammuauynoro OydgepHoro
pacTtBopa. 3aTeM MPHINBAIOT 1 MJI HCCIIEAYyEeMOU TUIa3Mbl KPOBH M 2 KaIlId WHIUKATOpa XpOMOTeHa
yepHoro. PactBop mpuobperaer ¢uosneroBsiii 1Bet. 3ateM pactBop TuTpytoT 0,002 M pactBOopoM

0,002 - 40:,L8-100 -V, £0,245

TPUJIOHA b no cunei OKpacCKHu. IIo 06’LCMy TPpUIIOHA B, nomeauero Ha TUTPOBAHUC, PACCUUTBIBAIOT
COACPIKAHUC KaJIbIIMA B ITJIIa3M€ KPOBHU.

X (Mmonb/m) =

rie 0,002 — momsipHocTh pactBopa Tpuiiona b; 40,8 — monexymnspusiii Bec Ca; 100 — ko3 duru-
eHT J7Is epecdeTa B Mr%; 1 — o0beM ChIBOPOTKH, B3ATHIA A aHAMu3a; Vi — 00beM TpuiioHa b,
M3pacXojI0BaHHEIN Ha TUTpoBaHue. 0,245 - koadduruent mepecuera B exuHUANBI CU (MMOITB/IT).

Pe3yabrart: V; =
Pacuer: X (Mmmonb/n) =
BuiBoa:

IMoanucs, mpenogaBarteJisi:
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BUOXUMMUS IIMTAHUSA

3AHSATHE 29
BUOXUMUS ITIUTAHUSA. BUOJTOI'NYECKASA POJIb BEJIKOB, ’KUPOB,
YI'JIEBOAOB, BUTAMHUHOB

AKTyaJlbHOCTBh TeMbl. VIcronb30BaHNe MUK )KUBBIMM OpraHU3MaMH 0003HaYaeTcs TepMU-
HOM «IIMTaHue». PaznuuaroT Tpu BaKHEHIIMX KaTETOPUU UM COCTABHBIX KOMIIOHEHTA MHLIK:

1) nuraTenpHbIC BENIECTBa — MCTOYHUKU SHEPTHHU U IUIACTHYECKOro Marepuana (OeiKH, JIu-
MUJIbI, YTJIEBO/IBI);

2) MUKPOKOMITOHEHTBI UM — BHUTAMUHBI 1 MUHEPAIbHbIC COCAMHECHUS, HEOOXOIUMBIC IS
OMOXMMHUYECKUX MPOLECCOB,;

3) BOJIOKHUCTBIE CTPYKTYpPbl — HEIlepeBapUBACMBIC MOIMUCAXAPUIBI, HEOOXOAUMBIC ISl HOP-
MaJbHOIO (PYHKIMOHUPOBAHUS MUILEBAPUTEIIHON CUCTEMBI.

Ocy1iecTBieHrEe TEMU MM UHBIMU KOMIIOHEHTAaMH IHILH, B TOM YHCJIe HE3aMEHUMBbIMHU (pak-
TOpaMH MHUTAHU, CBOUX (DYHKIMI B OpraHU3Me MPOUCXOHUT Yepe3 OMOXMMUYECKHE ITPEBPAIICHUSI.
[Tonnmanue Toro, KakuM o0Opa3oM pazIUYHbIE KOMIIOHEHTHI MHUIIY BOBJIEKAIOTCS B HUX, IOMOXET
OCMBICIUTh HEOOXOAMMOCTh U CYTh COATaHCUPOBAHHOI'O IHUTAHUS, CBOEBPEMEHHO pacllo3HaBaTb
U aKTUBHO J€HCTBOBATH MPHU CTOJIb PACIPOCTPAHEHHOM B KJIMHUYECKON NMPAKTHUKE COCTOSHUU He-
aoctarodyHoro nuranus. Jleguuut mo00ro BUTaMUHA BEJACT K MOSBICHUIO CHELM(PUUECKUX Hapy-
IICHUH peaknuii oOMeHa ¢ XapaKTepHBIMU KIIMHHYECKUMH IPOSIBIICHUSMH. 3HaHUE KO()EPMEHTHBIX
(GyHKIMHA BUTaMHUHOB B OpraHM3Me IO3BOJSET IOHATh MEXAaHU3MbI PAa3BUTHUA U NPOQUIAKTUKU
THIIO- ¥ aBUTAMHUHO30B M UCIIOJIB30BATh BUTAMHHBI C IPOPHIAKTHIECKON 1 JIe4eOHOMN TIeITBIO.

Lesb 3aHATHSA: 3aKPENUTh 3HAHUS 110 XUMHUYECKOW CTPYKTYpPE M MOJICKYJISPHBIM MEXaHH3-
MaM OHOJIOTUYECKOT0 JAEUCTBUS KOPEPMEHTHBIX (POPM BUTAMUHOB, BOBJIEUEHHIO B META0OJU3M
JAPYTUX He3aMEHUMbIX (PaKTOPOB MUTAHMS; C(HOPMHUPOBATH MPEJCTABICHHE O OMOXUMHUECKUX Me-
XaHW3Max UCIMOJIb30BaHUSI KOMIIOHEHTOB IUILH U1 MOAJAEpKaHU HOPMAJIbHOM KU3HEAESTEIbHOCTH
OpraHu3Ma, O IAaTOJIOTMYECKUX COCTOSIHMSX HEJOCTATOYHOIO IUTAHMS, MO3HAKOMHTH CTYAECHTOB
C METOlaMH OOHAPY>KEHHUSI BUTAMUHOB U KOJIMUYECTBEHHOTO UX OINPEAETICHUS B IPOAYKTaX MUTAHUS.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /{11 MOJHOrO YCBOEHHUS T€Mbl HEOOXOJIUMO
MTOBTOPUTbH M3!

" OUOOP2AHUYECKOU XUMUU:

— CTpPOEHHE M CBOMCTBA T€TEPOLUKINYECKUX COCIUHEHUN — MUPHUANHA, TUPUMHUANHA, THP-
poia, THa307a, HoppUpUHa, TapaaMUHOOEH30MHOI KUCIOThI, HHKOTUHOBOM KHCIIOTHI;

— OHOJIOTMYECKU aKTHBHbBIE Fe€TEPOPYHKIIMOHATIbHBIE COEIMHEHNSI OEH30IBHOTO U TeTepOLH-
KIIMYECKOTO Psi/10B, METAOOJINTHI U OMOPETyIATOPHI;

= Ouoxumuu:

— Ko(epMeHTHI ¥ UX pOJIb B IpoIeccax MeTaboIn3Ma;

— Ko(epMeHTHbIE (HOPMBI BOJIOPACTBOPUMBIX BUTAMUHOB M UX y4acTHe B METabOIN3ME;

— IyTu KaTtaboim3Ma OeIKOB, KUPOB, YIIIEBOIOB B KIETKAX.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUM

3adanue 1. Yxaxure npaBuibHOE(bIe) BRIPAKCHUE(s1) OTHOCUTENBHO TTAHKPEATHYECKUX (ep-
MEHTOB:

A. Bce oHU CeKpeTUpYIOTCS B BUJIE HEAKTUBHBIX MTPO(EPMEHTOB.

b. Bce oHM cekpeTHpyroTCs allMHAPHBIMU KIIETKAMM.

B. Bce oHM cekpeTHpyIOTCsl B OTBET Ha XOJIEIIMCTOKUHUH.

I'. JIns onTrmManbHOM aKTUBHOCTH UM TpeOyeTcs pH okoro 7.

J1. OHM Ba)KHBI TOJIBKO JJIS IEpeBapUBaHUsI OCITKOB.
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3aoanue 2. Yxaxute npaBuibHoe(bIe) BRIpaKEHHE(5):

A. JleiicTBre ajpeHaaMHa W TJIFOKaroHa HAMpaBlIEHO HAa YBEIMYECHHE YPOBHSI TJIMKOTEH(OC-
(dopunassl.

b. lnTeHCUBHOCTD pacIllelIeHHs] TIMKOTE€HA B COCTOSHMM HATOIIAK paBHA WHTEHCHUBHOCTU
€ro CUHTE3a.

B. lepochopunupoBanrue TIMKOT€HCHUHTa3bl B OTBET HA JEHCTBUE HMHCYJIMHA TNPUBOAUT
K YBEJIMUYECHUIO €€ aKTUBHOCTH.

I'. TAM® — 3T0 BTOPUYHBIN IOCPETHUK, KOTOPBIA 00pa3yeTcs B OTBET HA IEWCTBHE ajipeHa-
JIMHA U TJIFOKaroHa B MEYEHH.

. ®ochopunupoBanue raukorendocdopuiaspl B OTBET HA JCWCTBUE TIIIOKarOHa YBEIHYU-
BaeT €€ aKTUBHOCTD.

3aoanue 3. KakoBa GyHKIIMS TOPMOH-UYYBCTBUTEILHOM JIMMA3bl B )KUPOBOM TKaHU?

A. I'upposn3syer ropMOH, KOTOPBIM y4acTBYET B PACIICIUICHUH JKHPA.

b. Cunre3upyer HOBbIE KUPOBBIE KJIIETKH U3 IPOCTHIX KUPHBIX KUCIIOT.

B. 'ugponu3syer Tpuauuiariniueposasl ¢ 00pa3oBaHUEM KUPHBIX KUCIOT /Ul JPYTUX KIIETOK.

J1. CuHTE3UpyeT UIMHHOLENIOYEYHbIE XMPHBIE KUCJIOTBHl [UIsl CHUHTE3a JIMIUAOB B JIPYrHX
KJIETKaX.

3aoanue 4. Kakyo poib UrpaeT reHeTHuecKuil akTop B MEPCIEKTUBE JOCTHKEHUS Ompee-
nenHoro Beca Tena? Yrto takoe red Ob U Kakyio pojib eMy OTBOIST B Pa3BUTHH OXKHPEHHS y YEIIO-
Beka? Kakue apryMeHThl MOKHO IPUBECTHU B IOJIb3Y TOTO, YTO 3TOT T'€H CBSA3aH C KOHTPOJIeM Beca?

3adanue 5. JIabopaTopHBIN aHATU3 MOCIE THAPOJIM3a BEIIECTBA BBISIBUJI B TUIPOJIU3ATE ajie-
HUH, pr003y 1 pocdopHyto kucinoTy. KakoBa cTpykTypa HCXOZHOTO BelecTBa?
A. Ilentun. b. Hykneosua. B. Mononykneotun. I'. Ilentozodocdar. [. Onurocaxapus.

3aoanue 6. BcnoMHuTe, 4TO BUTAMUHBI IPUHUMAIOT y4acTHE B Mpoleccax MeTaboIu3Ma mo-
Clie MX aKTHBAllUU B KJIETKaX, T. €. IPEBpalleHus: B KOPepMEeHTHYIO hopMy.

6.1. OOBsicHUTE, YeM pPYKOBOACTBOBAJICS Bpad, 3aMEHUB OOJLHOMY HEHPOIAECPMHUTOM ITHPH-
JIOKCHH Ha nupuaokcanbdocdar.

6.2. [Tonbepute COOTBETCTBYIONIHE MApbl BATAMUH — KO(PEPMEHT:

1. HAT . A. IIpon3BOHOE MUPUIOKCHUHA.

2. TI®. b. [IpouzBoanoe pudodaaBuHa.

3. HS-KoA. B. IIpon3BogHOE THAMUHA.

4. A I'. IIpon3BoTHOE HUKOTUHOBOM KHCIIOTBHI.
5. 1. . TIpon3BoiHOE MAHTOTEHOBOM KUCIIOTHI.

HpLIGMJleOCmb pemeHuzZ npoeepbnie, conocmasue ux ¢ omeemdamul.

Bonpocs! puis1 06cyxneHust

1. TIumeBasi IEHHOCTH OENKOB, JKUPOB, YIIEBOJAOB. POIIb BOJOKHHUCTBIX MOJMCAXAPUIIOB IS
paloThI MUIIEBAPUTENHHOTO TPAaKTa 1 OOMEHHBIX MPOLIecCOB B opranu3me. HezameHnmele hakTopsl
MTATAHUS.

2. DHeprust — NnoTpeOHOCTh, MPOUCXOKIACHUE U PACXOJJOBAHUE B OpPraHU3ME.

3. CuHApPOM HEIOCTATOYHOTO MUTAHWS — TPUYHHBI PA3BUTHS U XapaKTepHBIC MPOSBICHUS
KBaIIMOPKOpa U Mapas3ma.

4. Xumuueckasi npupoza, KopepMeHTHbIe (OpPMBbI, MOJEKYISPHbIE MEXaHU3Mbl JEHCTBUA
U poJib B IpoOIeccax MeTadoIM3Ma BOAOPACTBOPUMBIX BUTaMHUHOB: TMamuHa (B1); pubodraBuHa
(B2); mantoteHoBo# KucnotTel; HuaiHa (PP); mupuaokcuna (Bs); dhomueBoit kucnotsl (Bg); koba-
namuHa (B12); 6uoruna (H); ackopounoBoii kuciotsl (C).

5. Xumuueckasi mpUpoja, MEXaHU3MBI JIEHCTBUS M POJIb B IMpOIeccax MeTaboIu3Ma KUPO-
pactBopuMbIX BuTamMuHOB A, E, D, K.

6. ButamuHomonoOHbIe BernecTBa: OnodaaBonouasl (BHT. P), XOIuH, juMmoeBas KHCIIOTa,
napaaMUHOOCH30MHasE KUCI0Ta, BUTaMUH U, KapHUTHH, UHO3UTOJ, [TAHTAMOBAsI KUCIIOTA.
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JIMTEPATYPA JUISA ITIOATOTOBKH

OcHosHasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 87-131.
2. Buonocuueckas xumus / A. J1. Taranosuu [u np.]. Munck : Beim. mk., 2013. C. 332-358.

3. KoHCIeKT neKiui.
Jlononnumensnas
4. Buoxumus yenoseka / P. Mapwu [u np.]. Mocksa : Mup, 1993.
5. Mopo3skuna, T. C. BuTaMuHBI | KpaTKO€ PYKOBOJICTBO JJIS Bpadell W CTYyACHTOB MEIHIIMHCKHX,
(hapmakooruaeckux u Oomonornyeckux crenuanpHoctel / T. C. Moposkuna, A. I'. MoticeeHok. MUHCK :
Acap, 2002.

3ATAHUA 1JII CAMOCTOATEJLHOMW PABOTBI

3aoanue 1. 3arioMHHUTE CYTOUHYIO MOTPEOHOCTh YEJIOBEKa B BUTAMUHAX, CYILECTBEHHOE
CHIDKEHHE KOTOPO HeM30€KHO MPUBOJHUT K HAPYIICHUIO OMOXMMHYECKHX MPOLIECCOB U PAa3BUTHUIO
3aboneBanuii. Ha3oBuTe npu3Haku rumoBUTaAMHUHO30B.

1.1. Kak Obut0 ycTanoBieHo, cuHapoM BepHuke—KopcakoBa, IpOsSBISIONUIACS HAPYIICHUEM
TOHYCa MBI KOHEYHOCTEH, CHUKEHHEM YMCTBEHHOW CIIOCOOHOCTU U JE€30pUEHTAIMEH, CBS3aH
C HapyIICHUEM MPOYHOU CBs3M arodepMeHTa u KopepMmeHnTa B pepMeHTe Tpanckeronase. CuMmiro-
MBI 3TOrO0 CHHJpPOMa MOTYT MPOSIBIATHCS Yy AJIKOTOJIMKOB BCIIEJCTBUE CHMIKEHUS MOCTYIUICHMS
B OopranusM BuUTamuHa. Ha3zoBuTe 3TOT BUTAMHH U er0 KodepMeHTHBIE (hopMbl. C KakumMu (hepMeH-
TaMu KpOM€ TPAaHCKeTOa3bl paboTaeT 3TOT BUTAMUH?

3aoanue 2. 3aiOMHUTE SHEPro3aTPaThl OPraHU3Ma B3POCIIOTO YEIIOBEKa B COCTOSIHMM MOKOS
1 1aOUIBHOCTD 3TOTO TMOKa3aTelsl B yClIOBUAX matojoruu. O0bscHute, Kyaa ucnoibdyercs AT
B COCTOSIHMM TOKOSA. 3allOMHUTE PEAIbHBIA M >KEJIaTeNbHBIA BKJIAJI B YHEPrOMPOAYKIIUIO OCIIKOB,
YKUPOB U YIJIEBOJIOB.

2.1. Kak mocTtynaer opraHu3M ¢ 00pa30BaBIIAMCS M30BITKOM aMHUHOKHCIIOT, Korna Ber mo-
TpebmnsieTe ¢ MUIIeH WU B BUJAE MUIIEBBIX JH00ABOK OOJNbIEe UX KOJIWYECTBO, YeM TpeOyeTcs s
CHHTE3a HOBBIX OeiakoB? OTIMYAIOTCS JTH MEXaHW3Mbl HCIIOIL30BAHUS HM30BITKA aMHHOKHCIOT OT
MEXaHU3MOB HCIIONIb30BaHUsI M30BITKA YIJIEBOJOB WU JIUMUAOB? YKAKUTE 3TH Pa3IAYUSL.

2.2. lcroYHUKaM# SHEPTUH JIJIsE OPTaHW3Ma YeIOBEeKa B COCTOSIHUN TTOKOS SIBJISTFOTCSI:
A. Peanbno — yriesozs! 60 %.

b. XKenareasno — ankoromns 3 %.

B. PeanpHo — Oernok 15 %.

I'. Kenarenpno — xup 40 %.

J1. PeanmbHO — ankorob 0 %.

3aoanue 3. CHHOIPOM HEIOCTATOYHOTO NMUTAHUS TPOSBISETCS B IBYX KIMHHUECKUX (OpMax:
KBaIlIMOPKOPE U Mapa3Me. YMENWTe yKa3aTh CXOACTBO U IPUHLUIINAIBHBIE PA3INYMsI MEKIY HUMHU.

3.1. Y G0oiBpHOrO Mocie ornepanuy pe3eKIud TOMEeH KUK, KOTopas Obljla MPOM3BEACHA IS
yIQJIEHUS] OMYXOJIM, B T€UEHHE HECKOJBKUX HeJleNIb Pa3BHJIAch T'MIIOATbOYMHUHEMHUS U OTE€YHOCTb
TkaHel. [Ipu ocMOTpe 00JNIBPHOM HE BBHITIISAICH UCTOIIEHHBIM, HO OblIa 3aMeTHa OJIETHOCTh KOMHBIX
OKpoBOB. Kakyro marosiornio Mmo3BOJISIIOT 3aloA03puUTh Bpady 3TH cuMmnToMmbl? Kakoill moaxon
MO>KHO OBUIO ObI MPEAJIOKUTD [Tl IPEOIOJIEHUS ATOIO COCTOSIHUS y TarieHTa?

3aoanue 4. 3anomuure: Hapsaay € HC3aMCHUMbBIMHA (I)aKTOpaMI/I NUTaHUA UMCHKOTCSA YCIIOBHO
HE3aMCHHUMBIC, KOTOPBIC HE OTPAHUYMUBAIOTCA TOJBKO aMUHOKUCIIOTAMHU apTUHUHOM U TUCTUAWNHOM;
OHU MOTYT CTaTb HC3aMCHUMBIMHU TIPpU ONPCACIICHHBIX COCTOAHUAX OpTraHrU3Ma. O6TJSICHI/ITC, noyemy
npu BLI60pe MUIICBBIX HCTOYHUKOB HE3AMCHUMBIX JXUPHBIX KUCIIOT HGO6X0)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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IIPOBEPBHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbl)

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 A1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. TpancMeTunMpOBaHNE AMUHOKHUCIIOT.

J1. OxucauTenbHOE 1€3aMUHUPOBAHUE AMUHOKHUCIIOT.

3aoanue 2. Y G0ibHOTO MOCIIE NMEPEHECEHHOTO HH(pAPKTA B TEYCHHE ABYX CYTOK 3HAYUTEIb-
HO YBEJIMYMJIACh AKTMBHOCTD acmapTaTaMUHOTpaHchepassl B KPOBH. YKaXKHUTE KOYEPMEHT JaHHOTO
(bepMeHTa ¥ THUI KaTalu3upyeMoi UM peakuuu. [Ipon3BOIHBIM KaKOTO BUTAMHHA SIBIISICTCS] STOT
KopepmeHT?

3aoanue 3. Ilpu Henoctatke (OIMEBON KUCIOTHI CTPaJaeT MPEXKIE BCEr0 KPOBETBOPECHHE
U JIeATEIHHOCTD JKEITYA0YHO-KHIIEYHOTO TpakTa. Kakue coelMHEeHUs: BXOIAT B cocTaB Be? B peak-
[USAX KAKOTO THIIA y4acTBYeT kopepmeHTHas opma (Ha30BUTE €€) ITOT0 BUTAMUHA?

3aoanue 4. 'MoBUTaMUHO3 NAHTOTEHOBOW KUCJIOTHI IPAKTUYECKU HE BCTPEUAETCs, T. K. OHA
oOHapy’KeHa MMOBCEMECTHO: B TKaHAX JKUBOTHBIX, pACTEHUI, MUKPOOPraHU3MOB. YKaxkuTe Kodep-
MEHT JJaHHOI'0 BUTaMMHA, HA30BUTE TUIl pEaKLUii, B KOTOPbIX OH ydacTByeT. M300pa3ure cxemaTu-
YEeCKU CTPOCHUE KOPEpMEHTHOM (hOpMBI HAHTOTEHOBON KUCIIOTHI:

3aoanue 5. Y MyXUuHBI, B TEYEHHE MHOTHX JIET 3JI0yIIOTPEOIISBILErO aJIKOT0JIEM, [TOSIBUIKCh
BOCIAJICHUS CIU3UCTON 00OJIOUKHU sI3bIKA, I'y0, IOMYTHEHHME XPYCTaJMKa, OOIIas MbIIIeYHas clia-
6ocTh. B aHanmm3e KpoBM yCTAaHOBJICHO 3HAYNTEIIFHOE CHIDKEHHE aKTUBHOCTH TIIyTaTHOH-PEIyKTa3bl
SPUTPOLMTOB. AKTUBHOCTH (hepMEHTa BhIpocia mocie JobaBieHus B npody pubodinasuna. Kakoii
KO(EpPMEHT BXOJAUT B COCTAB INIyTaTHUOH-PEAYKTa3bl SPUTPOLIUTOB?

A. TII®. Bb. ®AI. B.HAX". T.TroK. . Io.

3aoanue 6. bonbHOMY clenaHa onmepanus Pe3eKIUy KeTyaKa, TTOCIe Yero BCIESICTBHE HEJ0-
CTaTOYHOCTH BUTaMuHa Bi2 y Hero paszBuiiach anemus. HazoBute kohepMeHTHBIE ()OPMBI 3TOTO BH-
TaMUHa. B Kakux peakuusix OHM NPUHUMAIOT ydyacTue?

3aoanue 7. K Bpauy oOpaTuiics TalMEHT C >Kano0amMH Ha BOCMATUTENbHBIE IMPOIIECCHI
KOXH (JIepMaTUT), COMTPOBOKIAIONINECS YCUIICHHON JESTEIHHOCTBIO CAIbHBIX JKEJIe3, BhINAJICHUEM
BOJIOC — THUMHUYHBIMU TIPU3HAKaMU HEJAOCTaTOYHOCTH BuUTamuHa H. OOBACHUTE, KaKkue peakinu
0o0OMEHa HApYIIAIOTCS TIPU ITOM.

3aoanue 8. Kakue U3 HIKENEPEUUCICHHBIX MPOAYKTOB MHUTAHUS COJIEP’KAT MHOIO 3iK030-
IIEHTACHOBOH U JOKO3areKCacHOBOU KHUCIIOT?
A. Kpeserku.  b. Cemra.  B. I'pynnoe moinoko uenoseka.  I'. CoeBoe macio.

3aoanue 9. Kakum 00pa3oM pacTBOpPHMEIE BOJIOKHA B COCTaBE MPUHUMAEMOH MUIIK ITOMOTa-
IOT CHU3UTh YPOBEHb XO0JIECTEPOJIa B KPOBH?

A. [leHaTypupyrOT XOJECTEPOII B )KEITYJIKE.

b. 'maponu3ytot xosecTepos B KUIIEYHUKE.

B. 3azmep:xuBaroT X0JIeCTEPOII B KUIIEYHUKE U TAKMM 00pa3oM 3aMeJUISIOT €r0 BCAChIBAaHUE.

I'. YcunuBaroT 3KCKpEIHIO JKeIud, YCKOpsisi OOMEH 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.

Jnsi oOHapyXeHHs BUTAMHHOB M ONPEACICHUS MX KOJIMYECTBA B Pa3IMYHBIX BELIECTBAX
1 OMOJIOTUYECKHX KUAKOCTSAX CYHIECTBYIOT pEaKlMM, OCHOBAHHbIE HA IIBETHBIX PEaKIIUAX, Xapak-
TEPHBIX U1 TOW UM UHOW IPYNIIMPOBKH, BXOJAIIEH B BUTAMUH.

1. Kauecmeennvie peaxyuu na eumamun Bi. Butamun Bi cocTtout M3 mUpUMUIHMHOBOTO
¥ THA30JIbHOTO KoJjiell. Butamun B1 momyum Ha3BaHNe THAMHHA IOCKOJIBKY COAEPIKUT Cepy U a30T.

Peakuusi okucjenusi. B menouHoil cpene THaAMHUH OKHUCHAETCS (PEppUIIMAHHUIIOM Kajus
B THOXPOM, PacTBOpP KOTOPOro (hIroopeclpyeT CHHUM I[BETOM IpU OOIYY€HUU YIbTPadUOIETOBbI-
MU JIy9aMHU.

Xo00 pabomwt. B npobupky BHOCAT 1 xarutro 5 % pacrtBopa tnamuHa, npudasistor 5-10 ka-
nenb 10 % pactBopa NaOH, 1-2 xanuu 5 % pactBopa deppunranuga Kanus, B30aJlThIBAIOT MOTY-
YeHHYI0 cMech. CTaBsT MPOOUPKY B IITATHB MPEABAPUTEIHHO IPOTPETOTO (PIFOOPOCKOIA U HAOIIO-
JAI0T CHHIOKO (hIIF0OPECICHIIHIO.

[ua3zopeakums. B 1mienouHoil cpene THAMHUH C JAHA30pPEaKTUBOM OOpasyeT CIOKHOE KOM-
IJIEKCHOE COETMHEHUE OPAHXKEBOTO IIBETA.

Xo00 pabomwr. K nuazopeaktuBy, coiepxameMmy 5 kamenb 1 % pactBopa cynbhaHumoBon
KHCIIOTHI U 5 Karenb 5 % pacTBopa HUTpHUTA HAaTpus, 1o0aBisitoT 1-2 kamu 5 % pactBopa THamMuHa
M 3aTeéM MO0 CTEHKEe, HAKJIOHHB HPOOUPKY, OCTOPOKHO gobaBistoT 5—7 kamens 10 % pactBopa
O6ukapboHarta Hatpus. Ha rpanuie 1ByxX >KUAKOCTEH MOSBISIETCS KOJIbIIO OPAHKEBOTO IIBETA.

Pe3yabrar:

BbIBOaBI.

2. Kauecmeennasa peakuyus na eumamun B.

Ilpunyun memooa. OxucienHas gpopma ButamuHa By mpeacrasisieT coboit xentoe ¢roo-
pecuupyloliee B yabTpadroJIeTOBBIX JyyaxX BellecTBo. Peakius Ha BUTaMUH B2 ocHOBaHa Ha ero
CIIOCOOHOCTH JIETKO BOoccTaHaBinuBaThes. IIpu 3Tom pactBop BUTamMmMHA B2, oGnanaromumii sxentoit
OKpacKoii, MpuoOpeTaeT CHaYala po30BBIN IBET 3a CUeT 00pa30BaHMs MPOMEKYTOUHBIX COEIUHE-
HUM, a 3aTeM 00eCI[BEeYMBAETCs, T. K. BOCCTaHOBJIeHHAs (hopma BuTaMuHa B, GeciiBeTHa.

Xo00 pabomur. B ipoOupky HanuBatoT 10 xamens pactBopa BuTamuHa Bz, no0asisior 5 ka-
MeNlb KOHIIGHTPUPOBAHHOW COJISTHOM KHCJIOTBI M OIMYCKAIOT 3€PHBIIIKO METAUTMYECKOTO I[MHKA.
Hauunaercs BblI€TI€HUE My3BIPHKOB BOJOPOA, KUAKOCTh MOCTETIEHHO PO30BEET, 3aTeM oOecIiBe-
yuBaerca. CpaBHUBAOT 00e (popmbl BUTaMUHA B2 (OKHCIIEHHYIO M BOCCTAaHOBJICHHYIO) TIO (DITF0O-
PECLICHIINH.

Pe3yabrar:

BeiBOI:
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3. Kauecmeennasn peakyusn na sumamun PP.

Ilpunyun memooa. Butamun PP npu HarpeBanum ¢ pacTBOpoM arerata Meau oopasyer Iuio-
X0 PAaCTBOPUMBIN CHHHMI OCAJI0K METHOW COJIM HUKOTUHOBOW KUCJIOTHI.

Xo0 pabomwr. Hanmusarot B npodupky 20 xanens 3 % pactBopa Butamuna PP (nmepen onpene-
JICHUEM PACTBOpP 00s3aTeIbHO CIeAyeT B30OJITAaTh) M HATPEBAIOT JO0 KHUIICHUS, TIPU 3TOM MYTHBIH
pacTBOp CTaHOBUTCA Mpo3payHbiM. B36onras 5 % pactBop anerata meau, npuwirBaiT 20 xamnenb
€ro K Harperomy pactBopy BuTamuHa PP. Conepxumoe mpoOUpKH JOBOIST IO KUICHHS U CPaszy
OXJIKJAIOT MOJI CTpyel XonoAaHoi Boabl. Ha nHe mpoOMpKH BhINAagaeT CHHUN OCalok MEIHOW COJIU
HUKOTUHOBOW KUCJIOTHI.

Pe3yabTar:

BriBOI:

4. Kauecmeennas peakyusn na gumamun Be.

Ilpunyun memooda. Butamun Bg 1ipu B3aMMOACHCTBUH C pACTBOPOM XJIOPHOTO XKelie3a o0pa-
3yeT KOMIUIEKCHYIO COJIb THIa (PeHOJISITa jKeJle3a KPaCHOTO IIBETa.

Xo0 padomut. K 5 karusim 1 % pactBopa ButamuHa Be nmpuiamBaroT paBHOe KoinuecTBo 1 %
pacTBopa XJIOPHOTO JKeJe3a U MepeMenInBaroT. Pa3BUBaeTCs KpacHOE OKpalliBaHUeE.

Pe3syabrar:

BriBOa:

5. Kauecmeennasa peakuyusn na sumamun B1>. B1o — eTuHCTBEHHBI BUTAMUH, COICPKAIIII
B CBOEH CTPYKTYype MeTasll (KoOambT).

Ilpunyun memooa. Ilpyu B3auMOJIEHCTBUN MOHOB KOOajabTa C THOMOYEBUHOMN IPH Harpena-
HUM 00pa3yeTcsi poJlaHu]l KoOanbTa 3eJIeHOro LBETa.

Xo00 pabompr. Ha OGymaxxublii GUIBTp HaHOCAT 2—3 KaIUIM PacTBOpAa THOMOYEBHHBI U BBICY-
IIMBAIOT HAJ| IUIaMeHeM crnupToBKU. [locie 3Toro HaHocaT Ha GuiIbTp 1-2 KamM MHHEpaiu3aTa
(B12) u cHOBa HarpeBatoT GuIbTp Haja cnupToBKOW. Ha duibTpe, varie 1o kparo, MOSBISIETCS 3elie-
HO€ OKpaIlIMBaHUE, CBUJIETEIbCTBYIONIEE O HATMYNU KOOaIbTa.

Pe3yabrar:

BeiBOI:

Padora 2. KoamyecTBeHHOe onpeneienne Buramuua C

Ilpunyun memooa. Meton ocHOBaH Ha crocoOHocth BuTamMuHa C BOCCTaHABIMBATH
2,6-muxtopeHOTHHIOPEHO, KOTOPBIH B KUCIION Cpelie MMEeeT KPaCHYIO0 OKpacKy, a MPH BOCCTa-
HOBJICHUH OOECIIBEUMBACTCS; B MIEIOYHON cpeqe okpacka cuHss. s npenoxpanenus: Buramuna C
OT pa3pylIeHUs HCCIACAYEMBbI pPACTBOP THUTPYIOT B KHCJIOW cCpeie WICJIOYHBIM PAcTBOPOM
2,6-nmuxsopdeHonMHI0(PEHOTIOM S0 MOSIBICHUS PO30BOTO OKPAITUBAHUSI.

1. Onpeoenenue cooepircanun sumamuna C 6 kapmodpene.

Xo00 pabomur. OTBenmBaroT 1 r kaprodens u pactTupatoT ero B crymnke ¢ 2 ma 10 % pactBopa
COJITHOM KHUCJIOTHI (4TOOBI KapTOo(henb He TEMHE ), TOCTETIICHHO MPUINBas 8 MJI JUCTHILTHPOBAHHOM
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Bozbl. [lomydyeHHBI romMoreHaT (UIBTPYIOT uYepe3 Mapii0 B CTaKaHYHMK, U (QHIBTPAT TUTPYIOT
0,001 = pacTBOpOM 2,6-muxsopdeHonHI0GEeHoNIa 10 PO30BOM OKPACKH, COXPAHSIOIICIHCS B Tede-
uue 30 c.

Jlnst pacueTa cojepKaHusi aCKOPOMHOBOM KHCJIOTHI B TAKUX MPOJYKTaX, KaK Kalycra, KapTo-
(enb, XBOSI, IIUIOBHUK | JIP., UCTIOIB3YIOT POPMYITY:

X = (0,088 - A - 100) / B,

rJie X — CojepKaHue acKOpOMHOBOW KuCIOTHI B Muuturpammax Ha 100 r mpoaykra; 0,088 — xo-
JIUYECTBO aCKOPOMHOBOM KHUCJIOTHI, MI, COOTBeTcTBYyIomiee 1 mi 2,6-muxnopdenonunaodenona;
A — pesynbratr TutpoBanus 0,001n pactBopom 2,6-auxnopdenonunnodenona, Mi; B — konmue-
CTBO MPOYyKTa, B3ITOC JUIsl aHam3a, ; 100 — nepecuer Ha 100 r mpoxaykra.

B 100 r kaptodenst o6bruno conepxurcs 1-5 mr suramuna C.

Pe3yabrar: A =

Pacuert:
BriBOa:

2. Onpeodenenue cooepycanusn eumamuna C 6 moue.

Omnpenenenue copepxanus BuramuHa C B MOYe JaeT MpeJCTaBlIeHUe O 3aracax 3TOro BUTa-
MHUHAa B OpraHM3Me, TaK KaK MMEETCS COOTBETCTBHE MEXAY KOHILIEHTpAIMEl BUTAMHHA B KPOBU
Y KOJIMYECTBOM 3TOr0 BUTAMHUHA, BbIJENIsAEMbIM ¢ MOUOi. OnHako npu runoButamuuose C cozaep-
’KaHWE aCKOPOMHOBOW KUCIIOTHI B MOY€E HE BCEra MOHMKEHO. YacTo OHO ObIBacT HOPMAJIbHBIM, He-
CMOTpsI Ha OOJIBIION HEJOCTATOK ATOTO BUTAMUHA B TKaHSAX U OpraHax.

VY 3nopoBsix mrozaeit BBenenue per 0S 100 mr Butammunaa C OBICTPO MPUBOJHUT K TOBBIIICHHIO
€ro KOHIEHTpaluu B KpoBHU U B Moue. [Ipu runoButamMruo3e C TKaHU, UCIIBITHIBAIOIINE HEAOCTATOK
B BHTaMUHE, 3aJIEPKUBAOT MPUHATHI BUTaMuH C M €ro KOHIIEHTpAlWs B MOYE HE IMOBBIIIACTCS.
Moua 310poBoro yenoBeka coaepxkut 20-30 mr/cytku Butamuna C mim 113,55-170,33 MKMOIIB/CYT.
Y poBEHb 3TOTO0 BUTAMHHA MTOHMKACTCS TIPH HUHTE, a TAKXKE TPU OCTPHIX U XPOHUYECKUX WHEKITH-
OHHBIX 3a00JIeBaHUSX.

Xo00 pabompr. B ctakanumk wim Konoouky ormepuBatorT 10 mia moun u 10 M guctusmpo-
BaHHOM BOJBI, epeMennBaoT, noakucistor 20 kamisimu 10 % pactBopa consiHONW KMCIOTHI U TUT-
pytor 0,001 u pactBopom 2,6-muxaopdenonmHaodeHona 10 po3oBoil okpacku. s pacdera co-
Jiep>KaHusl acKOpOMHOBOM KUCIOTHI B MOYE UCIIOJIB3YIOT (hOpMYITy:

_0,088-4-B
X=——r,
IJIe X — CojepKaHhe acCKOpOMHOBOHM KHCIOTH B Mr/cyT; 0,088 — komuvecTBO ackOpOWHOBOM KHC-
notel (Mr) cootBeTcTBytOmIee 1 i 2,6-quxsiopdenonuuaoperona; A — pe3yiabTaT THTPOBAHUS
0,001 = pactBopoM 2,6-muxnopdeHonmmHI0PpeHON, MIT; b — 00beM MOYM, B3SITBIH JUIsI THTPOBa-

HUs, MJI; B — cpeanee cyrouHoe konuuecTBo Moud (it Myx4dnH 1500 mot, auist sxenus 1200 mo).
Koadduunent nepecuera B eaunuibl CU (MxMonb/cyt) — 5,7.

Pesyabrar: A =

Pacuer:

BriBoOa:

IHoanuces npenogaBares:
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3AHSATHE 30
BUOXUMMUSA IINTAHUS. MUHEPAJIBHBIE BEIHIIECTBA.
PEI'YJisIUA BOAHO-2JIEKTPOJIMTHOI'O BAJTAHCA

AKTYaJIbHOCTB TeMbl. I3MeHeHne cocTaBa MUHEPAJIbHBIX BEUIECTB, HAPYIICHUE pacpese-
JICHUS HJIEKTPOJIUTOB U XKUJIKOCTU B OPraHU3ME SABJISIOTCS IPUUYNHON MHOTHUX CEPbE3HBIX HapylIe-
HUH, KOPpPEKIHeH KOTOPHIX Yallle BCEro 3aHMMAal0TCsl PEaHUMAaTOJIOTH.

Ilesb 3aHATHSA: 3aKPENUTh 3HAHUS JIEKTPOJIUTHOIO COCTaBa JKUAKOCTEH OpraHusMa, posiu
MHUKpPO- U MaKpOdJIEMEHTOB B KJIETKaX M BHEKJIECTOYHOM JKUAKOCTH ISl TIOCIEAYIOIIETO UCIOIb30-
BaHUs UX BO BpaueOHON JesTeIbHOCTH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. /i1 TOJHOTO YCBOEHHS T€MBI HEOOXOIUMO
HOBTOPUTH U3:

" 00wel Xxumuu.

— TMOHSTUS «OCMOTHYECKOE JIaBIEHUE», «OCMOJISIIBHOCTDY, «TMIOTOHUYECKOE U TUIIEPTOHHU-
yecKoe u3MeHeHue 00bémay, «pHy», «OydepHbie cucTeMbl»;

" OUOOP2AHUYECKOU XUMUU:

— KETOHOBBIE TeNa, albOYMUHBI, TJI00YINHBI,

" HOPMANbHOU U3UONIO2UU:

— pacnpeeneHue Bo/ibl B OPraHu3Me, aKBallOPUHbL;

— COCTaB MHTEPCTULUAILHON (MEXKJIETOUHON) U KIIETOYHOM KUIKOCTEH OpraHu3Ma,;

— MexannsM gericteus Na'/K*-ATdassr;

" OUONOCUYECKOU XUMUU.

— (bepMeHTBI, TOPMOHBI, MEXaHU3MBI PETYJISIINH AKTUBHOCTH ()EPMEHTOB.

3AJAHUS 1JIsI CAMOITPOBEPKU UCXO/JHOI'O YPOBHS 3HAHUI

3aoanue 1. B 00bIYHBIX YCIOBUAX HEM30EKHAsA CYyTOUHAs MMOTEPS BOABI B3POCIIBIM YEIOBEKOM
cocrasiseT okono 2500 M. YKakuTe, CKOJIbKO BOJBI TEPSIETCS:
a) ¢ BBIIBIXa€MbIM BO3/1yXOM; 0) ¢ MOYOIi; B) yepe3 KOy B BHJI€ TIOoTa?

3aoanue 2. YTo npou30UIET NIPU HOMELIEHUH SPUTPOLIMTOB B THIIOTOHUYECKYIO cpeny?
A. OHM HE U3MEHSATCS.

b. Hactynur ux cmopuiuBasue.

B. IIpouzoinér remomnus.

3aoanue 3. Keronossie Tena (AH) sBusitoTcst Gonee CUIBHBIMU KHCIOTaMH, YEM YTOJIbHAS
KHCJIOTa. B Kakyr0 CTOpOHY CMECTHTCSI paBHOBECHE PEaKIUU?
HCO* + AH & H2CO3 + A~

3aoanue 4. Y 601bHOTO NOSIBIIINCH OTEKH. KakoBbl BO3MOKHbIE TIPUUYHMHBI?
A. Hapymienue GesiokCHHTE3UpYIOLIeH (QYHKIIMY EUSHH.

b. Crymenue kpoBw.

B. IIporennypus.

I'. HegocraTok Ba3zomnpeccuHa.

HpaeuﬂbHocmb peweHuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocsl 1151 00CyKIeHUA:

1. Hopmbl noTpeGiieHus BOJIbl, MOCTYIICHHE U BBIBEJCHUE BO/BI. Pacnpenenenue u poib Bo-
16l B OpTraHU3Me.

2. Kanbuuit, pocdop. Pons B MeTabonu3me, TopMOHaIbHAS PETYISIINA UX OOMEHa.

3. Harpwii, xanwuii, XJ10p, Maraui, cepa. Poib 3THX Makpo3JIeMEHTOB B MeTaboIM3Me.

4. ObMmeH xerne3a B opranusMe (BcacblBaHUE, TPAHCIIOPT, BHYTPUKIIETOYHBIN 0OMeH). buoso-
rudeckasi poib xenesa. JKenesoneuuTHEIE COCTOSIHUS M Kele30Ae(UINTHBIE aHeMuH. JlernoHu-
poBanue xene3a. [IposiBieHus n30bITKA Kene3a B OpraHu3me
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5. Ponb Menu, nMHKa, ceneHa, ioaa, propa, Mapraniia, kodbanbTa B MeTabOIM3ME TKAHEH.

6. MexaHu3M JIeHCTBHSI TOPMOHOB, PETYJIUPYIOIINX BOJHO-MHUHEPATLHBIN 00MeH ( Ba3ompec-
CUHA, HATPHIA-YPETUIECKOTO TOPMOHA, AJTbIOCTEPOHA).

7. PeHHH-aHTMOTEH3WHOBAsS CHCTEMA U €€ POJIb B PETYIISIIUN BOIHO-COJIEBOTO OOMEHA.

JIMTEPATYPA JUISA ITIOATOTOBKH

Ochnosenas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 515-549.
2. buonoeuyeckas xumus / A. 1. TaranoBuu [u ap.]. Munck : B, mik., 2013. C. 359-375.
3. KoHCIEKT JeKIHid.
Hononnumenvnan
1. Vaiim, A. OcuoBsl Ouoxumuu / A. Yaiit, . Xenanep. Mocksa : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonornyeckas xumus / A. 5. Hukosnaes. Mocksa : Meauiuackoe nH(OOpMAaIIU-
OHHOE are’cTso, 2004. C. 399-411.

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. 3anomanTe PU3MOIOTHYECKIE KOHIIEHTPAIIUN OCHOBHBIX KATHOHOB:

Katuonsl Ilnazma OpUTPOUMTHI
Kanuii 3,5-5,5 MmMonb/1 80—113 MmMmomb/n
Harpuii:
B3pOCITbIE 130-150 mmone/1 13,5-21,8 mmounw/n
IETH 130-145 mMomb/1

Copep:xanue 00IIEro KalblUs B CBIBOPOTKE KPOBU — 2,2—2,7 MMOJIb/J, HIOHU3UPOBAHHOTO
KaJbIUs B CIBOpOoTKEe — 1,1-1,3 MMOIIB/11.

3aoanue 2. Bce MHUHCPAJIbHBIC BCIICCTBA B 3aBUCUMOCTH OT MX KOHLCHTPAIUHU B OPraHU3ME
nmoapasaACIAOTCA Ha MAaKpO- U MUKPOJJICMCHTHI. MHHCpaJIBHBIe BCIICCTBA, COACPIKAHHUE KOTOPBIX
IMPEBLIIACT 50 Mr/Kr Macchl T€JIda, OTHOCATCA K MAKpPO3JIEMCHTAM. Hepe‘lI/ICHI/ITe OTH DJICMCHTBI.

3aoanue 3. B coctaB KakuX XpOMOIPOTEUHOB BXOHUT Kee30?
A. Ilutoxpoma Paso.

b. I u II KoMIIJIEKCOB IBIXATCIILHOM IICTIH.

B. IIl u IV xoMmjieKkcoB AbpIXaTeIbHOM IETIH.

I'. llepynonnazMuHa.

J1. Muorio6uHa.

3aoanue 4. MykoBHUCIIHI03 — HACJIEICTBEHHOE 3a00JIEBaHUE, XapaKTEPHUIYIOIIEECs MOopaxke-
HUEM KeJIe3 BHEIIHEN CEKPEMH, KIMHUYECKU NIPOSBISETCS CTYILIEHUEM CIIM3U B BBIBOJHBIX ITPOTO-
Kax (r1aBHBIM 00pa3oM, MOKEITYJOYHON XKejle3bl U OPOHXOB). DTHONOTUS 0OJIE3HU — IeHeTHYe-
ckuit nedpekr CFTR (mepeBoa: KUCTO3HO-PUOPO3HBIN TPAHCIIOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Hana. [Ipennoxure croco0 jieueHus 3Toro 3adosaeBaHus (Ha OCHOBAaHUU MaTepuaa JeKIUH).

3aoanue 5. Ilocne Ha3HAUEHUS NpPENapaToOB CeJICHA B KPOBU y MAIlMEHTA:
A. CHusuzocs coaepxkanue npoaykton [1OJI.

b. YBenuuunock conepxanne npoaykros ITOJI.

B. YBennuunace akTHBHOCTB ITyTaTHOHIIEPOKCUAA3bI S3PUTPOLIMTOB.

I'. CHuM3miach akTUBHOCTH MITyTaTHOHIIEPOKCH1a3bl SPUTPOLIUTOB.

3aoanue 6.3anoMHUTE: B Cioydae CHW)KEHUS 00bEMa KPOBH BKIIOUAIOTCS J[BA MEXaHM3Ma:
1) pazapaxkaroTcsi perenTopsl TUNOTaIaMyca, YTO MPUBOJUT K aKTUBALUM CHHTE3a Ba3OMPECCUHA,
2) pa3pakaroTcsl PelenTOphl IOKCTArJoMEepyISIPHOTO amiapara Mmodek, 4YTO COMPOBOXKIAAETCS BbI-
OpocoM B KPOBOTOK PEHHHA.

Vcnonb3ys NpUBEACHHYIO CXEMY, U3yYUTE OCHOBHBIC 3()()eKThl TOPMOHOB U pEHUHA!
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ANuaocTepoH
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Mouxa J\u Na®

Hpa6uﬂbHOCn’Ib pemeHuﬁ npoeepvnie, conocmaesue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUS (CAMOKOHTPOJIb YCBOEHMS TEMBI)

3aoanue 1. Y OOIbHOTO HEPPUTOM PA3BHIUCH OTEKH. UTO MOXKET CIYXXKMTh UX OCHOBHOMN
MPUYUHON?

A. YMeHbllIeHUE COJIep’KaHUsI B KPOBU allbOyMUHOB.

b. YMmenb1ieHue conepkanus B KpOBU TJ100YJIUHOB.

B. YBenuuenue conepkanusi B KpOBH OEIIKOB OCTPOM (hazbl.

I'. CHrxeHue KOHIIEHTpalMK [IIOKO3bI B IJ1a3Me KPOBH.

J1. CHI>KeHUE KOHIIEHTpALMK HaTpHsl B IIa3Me.

3aoanue 2. O0bsicHUTE, TTIOYEMY W HEJOCTAaTOK, M M30BITOYHOE TMOCTYIUIEHHWE BHUTaMuHa D
B OpraHu3M OyJIeT MPUBOIUTH K AECTPYKLIUH KOCTHOW TKaHU.

3aoanue 3. HazoBuTe MUHEpaIbHBIC BEIIECTBA, BHIMOJIHSAIOUINE CICAYIONIHE ()yHKIIUU:

A. Tlonnepxka 31eKTpOJIUTHOTO OanaHca.

b. ITonnepxkka onpenei€HHOro OCMOTUYECKOTO JABIJICHHUS.

B. Co3nanue 01aronpusTHBIX YCIOBHM [T PACTBOPEHHSI OEITKOB KIETOK KPOBH.

I'. Yuactue B MexaHu3max Bo30yJTUMOCTH.

J1. BiusiHre Ha OOMEHHBIE MPOLIECChl YTEM aKTUBUPOBAHUS UM MHTUOUPOBaHUS (pepMEHTOB.
E. Munepanuzanus kocteil ckenera u 3y0oB.

3aoanue 4. Bo BpeMsi THPEONIPKTOMHUH XUPYPT HE 3aMETUJI PACIIOJIOKEHHBIX B TOJILIE IIUTO-
BHJIHOM KeJI€3bI MAPAITUTOBUIHBIX XKeJ€3. Y 00JIBHOr0 Havaauch cyaoporu. [louemy?

A. B pe3ynbTaTe najeHus COACpKaHus B KPOBU TUPEOKAIbLUTOHNHA.

b. B pe3ynbprare cHUKEHUA COAEPKaHUS B KPOBU MapaTUPUHA.

B. Benencraue cuvkenns cogepxkanus Ca*™ B ruiasme KpoBu.

I'. Benencraue yBenuuenust copepskanus Ca*™ B masme KpoBH.

3aoanue 5. OTEK TOJOBHOIO MO3ra — OIACHOE OCJIOKHEHHE TpaBM uepena. OH MOXKET TaKxke
Pa3BUTHCS TP HETIPABUIILHOM TaKTHKE JICUYCHHS KPOBONOTEPH (M3-32 M30BITKA BBEICHHOW B Opra-
HU3M XuaKocTH). Hapymienne GyHKINN KaKuX KJIACCOB aKBAllOPMHOB IPU 3TOM OTMeYaeTcs?

A. AxBamopuaoB AQ P1u AQ Pa.

b. AkBaraumeponopuHoOB.

B. AxBanopunos AQ Po.

OTBeTHI K pelIeHUI0 3a1aHu i

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:

1 —a) 300—400 mi; 6) 1200-1500 mi; B) 500—-600 M.

2—B.3—Bmpaso. 4 — A, B.

na camocmoamenvnoit padbomot.

2— Na, K, Ca, Mg, P, Cl, S. 3— A, B, JI. 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 COJCpPIKAITUCSA B 00pa3Iie HaTpUi ocaxa-
€TCsl ypaHWUJIAIleTaTOM MarHus. Y paHWI-aHUOHBI, OCTABIIUECS B PacTBOPE, CIIOCOOHBI 0OPa30BBI-
BaTh OKpPAIICHHBIA KOMILIEKC C THOTIHKOIATOM. KOHIIeHTpaluss HaTpus MPsIMO MPOIOPLMOHANIbHA
Pa3HOCTH MEXIY XOJIOCTOMU (6€3 MPeUIUTAINH) U ONBITHON POOaMHU.

Xo0 pabomut. bepyt 2 nenrpudyxusie npodbupku. B mepByro npobupky (ornbITHas mpooda)
ormepuBatoT 1,0 mi pearenrta 1 u 3atem nobapmnstor 0,02 M CHIBOPOTKH KpOBU. Bo BTOpyIO mpo-
Ooupky (ctangaptHas npobda) BHocsT 1,0 Mt pearenta 1 + 0,02 Mt craHIapTHOTO PacTBOpa.

Heo0xoauMo cTporo cod/1101aTh NMoc/jae10BaTeILHOCThL BHECEHHSI PEAKTUBOB B MPOOHP-
KM (CBIBOPOTKY A00aBJISIIOT K peareHry)!

3akpeiBatoT poOUpkH U 30 ¢ BCTPSAXHMBAIOT MX COAEpKUMOeE. Uepe3 5 MUH BHOBH TaK ke
BCTPSIXMBAIOT U OCTaBISAOT mpoObl HAa 30 mMuH B TemHoTe. 3areM uUeHTpudyrupywot 10 Mun
(1000 06/muH).

N3 kaxnoit nentpudyxnoit npobupku orouparor mo 0,02 Ma HamOCaIO4YHON KHIKOCTH
B OOBbIUHBIE MPOOUPKU U A00ABISIIOT B Kaxaytoo mno 2,0 mi peareHTa 2. OJHOBPEMEHHO T'OTOBST
xomoctyto mpoly (0,02 mu pearenta 1 + 2,0 mu pearenra 2). PeakiinoHHyr0 cMech TIIATEIbHO IIe-
PEMEIIMBAIOT U MHKYOUPYIOT 5 MUH MPU KOMHATHOW Temmeparype. 3MepsroT ONTHYECKYIO TUIOT-
HOCTb BC€X MPOO MPOTUB BObI, UCIIOJIb3Ys KIOBETHI 5 MM ((PHOJIETOBBII CBETOPUIBTP, JUIMHA BOJI-
HbI 400 HM).

Pacuém: xonnentpanuo Na* (MMOJIb/I) onpeaesstoT o Gpopmysie:

- Evon—Eou C

on E Y E X CcT
X0 CT

r7i€ Exon, Eon U Ecr — onTHueckas IIOoTHOCTh XOJIOCTOM, ONBITHON U CTaHIApTHOM MpoO, COOTBET-
cTBeHHO; Cer — KOHIEHTpalUs CTaHJapTHOro pactBopa (150 mmosns/).
Conepxanue Na* B CBIBOPOTKE KPOBH B HOPME cocTaBisteT 135—150 MMoJIb/1.

Pe3syabrar: Eon =
Exon. =
Ect=
Pacuer:
Con =

Knunuko-ouacnocmuuecxkoe 3nauenue. Y MEHbIIEHUE KOHIIEHTPAlMA HATPUSA B CHIBOPOTKE
KpPOBHU OOYCJIOBIMBAET KIIMHUYECKUN CHUMIITTOMOKOMILIEKC, XapaKTePU3YIOIIHUICS TOSIBJICHUEM arla-
TUH, TIOTEPEH ammeTuTa, TOUTHOTOW, PBOTOM, HapyIIeHHEM PedIICKCOB, TaXUKapAueH, magcHueM
KPOBSIHOT'O JIaBJICHUS, ICUX03aMHU.

['umepHaTpreMusi CONMPOBOXKIACTCSA THKETBIM OOIIUM COCTOSHHEM OOJBHBIX, MOBBIIICHHEM
TEeMIIepaTypbl TeNa, TAXUKAPIUEH.

BoiBo:

169



Padora 2. OnpenesieHue cogep;kaHusA KAaJIusl B CHIBOPOTKEe KPOBH TYPONANMETPHYCCKUM
MeTO/0M.

Ilpunyun memooa. MetTox OCHOBaH Ha CIIOCOOHOCTH MOHOB Kalldsi 0OPa30BbIBATH CTA0MIIb-
HYIO CYCIEH3HUIO ¢ HoHaMu TeTrpadeHmndopata. MyTHOCTh CyCHIEH3UU MPONOPIUOHATbHA KOHIICH-
TpaLUy HOHOB KaJIHsL.

Xo0 pabomwi. bepyr Tpu npoOupku. B mepByro mpoOupky (ombITHas mpoda) HaJIWBAIOT
2,0 ma pearenta u noGasmsaor 0,04 MiI CBIBOPOTKH KPOBH, BO BTOPYIO HPOOMpPKY (CTaHmapTHas
npo6a) BHocAT 2,0 M pearenTa + 0,04 M1 cTaHAApTHOTO PacTBOPA, B TPEThIO MPOOHUPKY (X0I0cTas
po6a) 100aBIAIOT TOIBKO peareHt (2,0 mi).

Heo0xoaquMo cTporo cod/ioaaTh Mocjae10BaTeIbHOCTh BHECEHUS PEAKTHBOB B NPoOup-
KH (CBIBOPOTKY /100aBJISIIOT K peareHry)!

[lepememnBaroT 1 MHKYOUPYIOT 2 MUH. BHOBB TIIATENBHO MEPEMENINBAIOT U UHKYOUPYIOT
TouHO 10 MHH npu KOMHAaTHOU Temnepatype. M3MepsIoT ONTHYECKYIO IIOTHOCTh OMBITHON MPOOBI
(Eon) 1 ctangaptHoro pactBopa (Ecr) IpoTHB X0J0CTON MPOOBI, UCTIOIB3YS KIOBETHI 5 MM (3KEITHIN
cBeTopmibTp, AnuHa BosHbEL 590 HM). [lepen hoTomerpupoBanrem mpoObl HEOOXOAMMO B30OITATh.

Pacuém: xonuentpanuo K (MMois/i) onpenensior no hopmyie:

Con = Cer X Eon / Ecr.

Conepxanue K B CHIBOPOTKE KPOBH B HOPME COCTaBseT 3,4-5,6 MMOIIB/I1.

Pe3syabrar: Eon =
Ect. =
Pacuer:
Con =

Knunuko-ouacnocmuueckoe 3nauenue. Y MEHbIICHUE KOHILICHTPAIMU Kallds B CHIBOPOTKE
KPOBH MPUBOIUT K TSKEIBIM HAPYIIEHUSAM — BIUIOTH 0 MOSIBJICHHUS BSJIBIX Mapajldyen. Y Xyaua-
HOTCA IICUXHUYCCKasI U YMCTBGHHaSI JCATCIIbHOCTD, yrHeTaeTca HepI/ICTaJ'[BTI/IKa KHUIIICYHHUKA, paSBI/I-
BAETCS METEOPU3M, PACLIUPSAIOTCS KETYIOK U MOUYEBOU ITY3bIPb.

['unepkanueMusi COMpOBOKIAETCS OLIYIIEHUEM «IOJ3aHUA MYpalleK», UCUE3HOBEHUEM CY-
XOXKUJIBbHBIX pedexcoB, HapylieHueM GyHKuu cepaua. [Ipu 1BykpaTHOM MpEBBIIEHUN COIepKa-
HUS KaJIisl B KPOBU CEPJILI€ OCTAaHABIUBAETCS B (paze TUACTOJIBI.

BoiBoxa:

IHoanuces npenogaBares:
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3AHSATHE 31
KOJIVIOKBUYM 110 TEMAM «bBUOXUMMUSA KPOBH», «xbBUOXUMMUS ITUTAHUS»,
«BOJHO-MUHEPAJIbHBIII OBMEH»

BOHpOCLI JJIS1 MOATOTOBKHU K KO/LVIOKBUYMY .

1. 'emornoOun (CTpyKTYypa, MOJEKYJISIpHBIC (HOPMBI TeMOTIIOOMHA, MPOU3BOIHBIC TEMOTJIO-
OvHa, aHOMaJIbHbIC (POPMBI TEMOTJIOONHA).

2. MexaHu3Mbl TpaHCIOPTa KUCIOPOJa M YIJIEKUCIIOro ra3a KpoBbio. [lyTH ucnomab3oBaHuUs
KHUCJIOPO/Aa B KJeTKax. BUAbI U MPUYMHBI TUIIOKCHU. MeTabonndeckne mpoIecchl, COMPOBOXKIAI0-
1Irecs peakusiMu AeKapOOKCUIMPOBAHHS BEILIECTB.

3. bydepnsie cuctembl KpoBH (KOMIIOHEHTBI, MEXaHU3M JecTBUs, OydepHas EMKOCTb, cOm-
psoxenue). Jlakraranuaos, keroanuao3 (yCIoBHs U MEXaHU3MBbI Pa3BUTHUSA).

4. ®epMeHTHI IIa3MbI KPOBHU: CEKPETOPHBIE, 3KCKPETOPHBIE, MHAUKATOPHBIE (IPUMEpHI (hepMeH-
TOB, MECTO UX 00pa3oBaHus). JuarnocTuyeckoe 3Ha4YeHNUE HHINKATOPHBIX (DEPMEHTOB I1J1a3MbI KPOBU.

5. benku masmel kpoBu. OCHOBHBIE O€KOBBIE ()paKIMU: albOyMHH, IIOOYIUHBI, (pubpuHO-
red (comepxaHue, (QYHKIMH); albOyMUH-TJIOOYTHHOBBIN KOA(M(OULIUEHT U €ro JUarHOCTUYECKOe
3HaueHue. buosjoruyeckast pojib U IMarHOCTUYECKOE 3HAYEHHE HEKOTOPBIX OENIKOB IIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, UEPyIOIUIa3MHH, 01-MHTUOUTOP MpoTreas, C-peakTUBHBIA OENOK, UH-
TepdepoHbl, KPHOTIOOYITHHEI).

6. Uro nmonumarot nojg remocrazom? IlpencraBienne o MexaHu3zMax remocrasza. Tpu OCHOB-
HBIX CTPYKTYpHO-(DYHKIIMOHAJIBHBIX KOMIIOHEHTa remocta3a. IlaTomormueckue coctosiHus, 00Y-
CJIOBJICHHbBIE HApYIIEHHEM CUCTEMbI reMocTa3a?

7. OyHKIIMOHAIBHBIEC 3BEHbSI CHCTEMBI CBEPTHIBAHUS KPOBU M UX OMOJIOTHYECKAst POIb.

8. MonekynsipHble MEXaHU3MBbI COCYIUCTO-TPOMOOIIUTAPHOTO TEMOCTAa3a.

9. CaeprbIBaromasi cuCTeMa KpOoBU (KOMIIOHEHTBI M MX MPOUCXOXKICHHE). | eMoKoarymsus
(onpenenenue, (a3pl 00pa3oBaHUs KOATYIALMOHHOTO TpoMOa M MX NMPOJOIKUTENBHOCTE). BHYT-
PEHHUI U BHEUTHUM MEXaHM3M T'€éMOKOaryjasiuu (CXeMbl), oOIIMe 3Tanbl U OTINYUSA. AKTUBATOPHI
¢dakTopa XaremaHa. Ponb TpoMOOLMTOB B remMokoaryiasiuu. PHU3HOIOrHYECKHe KOHIEHTPALUH
¢ubpuHoreHa B kpoBu. Cxema npeBpauieHus: pudpuHoreHa B GpuOpuH. MoseKkynspHble pa3inuyus
¢ubpuna S u |. duznonornyeckre KOHIEHTPALUN KaJIblMsl B KPOBU U €r0 Y4acTHE B CBEPThIBAHUU
kpoBu. Butamun K (xumuueckas npupoza, pa3sHOBUJHOCTH, IPUPOAHBIE HCTOYHUKH, POJIb B TEMO-
Koarynsuu, Bukacos). Koarymorpamma (ompeneneHue, KpaTkas XapaKTEepUCTHKA, MMOKa3aTelu:
BpeMsl CBEPTHIBAHUS KPOBU U KOHIIEHTpausi GUOPUHOTEHA).

10. AnTtukoarynsHTHas cucremMa. Knaccugukanus ecTecTBEHHBIX aHTHKoaryisHToB. Hanbo-
Jiee 3HaYMMbl€ €CTECTBEHHbIE aHTHKOATyJISTHThI, MEXaHU3M UX JIeHcTBUs. ICKycCTBEHHbIE aHTHKOA-
TYJISHTHI (puMepbl). MexaHusM AeUCTBUS JUKyMaposia U refnapuHa.

11. ®ubpuHoMUTHYECKasI CUCTEMa, MEXaHU3Mbl puOpuHoIu3a. [lnazmMuHoBas cucrema (KOM-
IIOHEHTHI U UX NPOUCXOKICHHUE, MEXAHU3M JIEHCTBUA).

12. Butamun Bi (tnamun), B2 (pubodnasun), manToTeHOBas kucinoTa, PP (HUKOTHHOBas KH-
cinota), Be (mupuaokcun), By (pomueBast kucnora), Biz (kobanamun), H (6uotun), C (ackopOuHo-
Basi KUCIIOTa). XUMHUYECKas PUPOIa BUTAMUHOB. 3HaTh KOdepMeHTHBIE ()OPMBI U YIacCTHE B METa-
6onu3mMe, MPU3HAKA THIOBUTAMHHO3a, CYTOYHYIO MOTPEOHOCTh M MUILEBbIE HCTOYHUKH. YMETh Ha-
pucoBath 0710K-cxeMbl cTpoeHus kKodepmeHTHbIX GpopMm Butamuna PP (HAJl u HAJI®) u Butamuna
B2 (PMH u ®A/l). AnTuBuTamMuHbl 1 X Kiaccudukammsa. OneHka 00ecleYeHHOCTH OpraHu3Ma
BUTaMHUHaMU. ButamuHomomoOHBIe BemiecTBa: OmodaBoHOUIH (BUTaMHUH P), X0JMH, JIHmoeBas
KHCJIO0Ta, TapaaMUHOOEH30Hast KucnoTa, BUTaMuH U, KapHUTHH, HHO3UTOJ, TAHTaMOBasi KUCIIOTA.
[IpencraBieHue o CTpyKType, OMOIOTUYecKasi poib.

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, CyTOYHasi MOTPeOHOCTh, OCHOBHbIE HCTOUHHUKH BUTaMUHA A.
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15. Buramun K. Xumuueckas npupona. buonornueckas pons. IIpusHaku runoBUTaMHHO3A.
OcCHOBHBIE HICTOYHUKH M CYTOYHAs MOTPEOHOCTh. Brkacoyn. AHTHBUTAMUHEI.

16. Butamun D. Xumuueckas npupoja, HICTOYHUKH U CyTouHasi moTpebHocTh. OOpa3zoBanue
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 MpoLecChl HCIOJIb30BAaHMs YTIIEBOOB, KHPOB 1 OCJIKOB B KAU€CTBE HC-
TOYHHUKOB SHEPTruu (TJIMKOT€HOJIM3, JUXOTOMHYECKOE pPACIIEIUICHHE TIIIOKO3bl M MOCIeIyollee
okucnenue [1BK, moObunm3zamnms xupa u3 J1eno U -OKUCICHNUE )KUPHBIX KUCIOT).

19. Metabonuueckre Ipouecchl ASOHUPOBAHUS YIIIEBOJOB U JUIHI0B MHILU, KETOTE€HE3.

20. ITumesas EHHOCTH YIJIEBOJIOB, JTUMHIOB M OenkoB. HezaMeHMMbIE U YCIOBHO He3ame-
HUMBIEe (aKTOpPbI MUTaHUs. POJIb MUILEBBIX BOJOKOH AJIs pabOThl MUIIEBAPUTEIBHOTIO TpaKTa U 00-
MEHHBIX IIPOLIECCOB B OpraHU3MeE.

21. Kammopkop U Mapa3M — KIMHUYECKHE (OPMBI CHHAPOMA HEJOCTATOUHOCTH MUTAHUS.
XapakTepHbI€ YePThl, CXOJICTBO U MPUHIUIINAIBHBIE OTINYHMSL.

22. Hopmsbl noTpebiaeHus BOIbl, MOCTYIUICHHE U BbIBeIeHUE BOIbl. CoaiepikaHue U POIIb BOJIBI
B OpraHusMe.

23. Kanpuuii, pochop. Hopmel morpebneHusi, nuiieBble UCTOYHUKHU, POJIb B METa0OIU3ME,
HapymeHust ooMeHa. ['opMoHanbpHast peryisius ooMeHa kanbuus u Gocdopa.

24. Harpuii, kanuii, XJ0p, Maruuii, cepa. Hopmbl norpebienus, nuiieBble UCTOYHUKH, pac-
npeJie/icHue B OPraHu3Me M PoJib 9THX MakpodieMeHToB B MeTabonusme. Na'/K'-AT®daza. Hapy-
HIeHHs] 0OMEeHa, MyKOBHUCIIHI03.

25. buonorudeckast poib xene3a. [loTpeOHOCTh M HOPMEI TOTPEOJICHUS Kele3a. PeyTunm3a-
uus kenesa. OOMeH jkene3a B opraHusMe (BcachblBaHHE, TPAHCIOPT MO KPOBU, BHYTPUKIIETOUHBIH
obmen). [lenonnpoBanue xeie3a. [IposBiieHus U30bITKA XKee3a B opranuimMe. JKene3oaepuiuTHbe
COCTOSIHUS U Kele30/1e(pUIIUTHbIE aHEMUU.

26. Ponp Menw, nmHKa, celieHa, Hoxma, (ropa, Maprania, kobaibra B MeTabOIM3Me TKaHEH.
[TorpeGHOCTH ¥ MUIIEBbIe UCTOYHUKU. Hapyiienns oOMeHa.

27. MexaHu3M JEWCTBUS TOPMOHOB, PETYIHPYIOIINX BOJHO-MHUHEPAIBHBIA 0OMeH (Ba3o-
IIPECCHHA, HATPUHYPETUUECKHUX NIENTHIOB, AJIbJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMa U €€ POJIb B PETYJISIIUU BOIHO-COJICBOIO0 OOMEHA.

Bomnpocel 11 NOATOTOBKH K KOJLUIOKBUYMY 1JId cTyaeHToB MOUY:

1. 'eMornoOuH (CTpyKTypa, MOJIEKYJsIpHbIE (DOPMBI T€MOTJI00MHA, MPOU3BOIHBIE [E€MOIJIO-
OuHa, aHOMaJbHbIC (POPMBI FEMOTTIO0NHA).

2. MexaHU3MBI TpaHCHOPTA KUCIOPOAA W YIIEKUCIOro ra3a KpoBbio. IlyTn ncnonb3oBanms
KHUCJIOPOAa B KJeTKax. BUJIbI M MPUYMHBI TUITOKCHH.

3. bydepnsie cuctemMbl KpoBH (KOMITOHEHTBI, MEXaHHU3M JIeiicTBUsA, OydepHas EMKOCTB, COM-
psxenue). Jlakrarannos, keroauuaos (yCIoBHsI U MEXaHU3MBI Pa3BUTHA).

4. ®epMeHTHI TU1a3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHBIE, MHIUKATOPHbIE (ITpUMeEpHhI (hepMeH-
TOB, MECTO MX 00pa3oBaHus). J[narnocTuyeckoe 3HaYeHUE UHAMKATOPHBIX (DEPMEHTOB I11a3Mbl KPOBH.

5. benku mia3mbl kpoBu. OCHOBHBIE O€TKOBBIE QpaKIUU: adTbOyYMUH, INI00YIHHbI, GUOPUHO-
reH (coaepxanue, (QyHKIMH); albOyMUH-TIOOYIMHOBBIA KOA(PQGHUIMEHT U €ro JAMAarHOCTHYECKOe
3HaueHue. buosjoruyeckasi pojb U IMarHOCTUYECKOE 3HAYEHHE HEKOTOPBIX OEJIKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHCEppUH, LEPYIOIIa3MUH, O1-MHTHOUTOp mpoTeas3, C-peakTUBHBINA O€IOoK, HH-
TeppepOoHBI, KPUOTIOOYITHHBI).

6. I'emoctas. MexaHu3Mbl remocta3a. Tpl OCHOBHBIX CTPYKTYPHO-(YHKIIMOHAJIBHBIX KOMIIO-
HeHTa remocrasa. [laronoruueckue cocTosiHus, 00yCIOBIEHHBIE HAPYILICHUEM CUCTEMBI T€MOCTa3a.

7. MonekynspHbIii MEXaHU3M IIEPBUYHOIO reMOCTa3a.
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8. CaeprbIBaromasi cuctTeMa KpoBU (KOMIIOHEHTBI M MX MPOUCXOXKICHME). | eMoKoarymsus
(ompenenenne, $Ha3pl 00pa3oBaHUS KOATYISIIMOHHOTO TpoMOa M UX MPOJOJKHTEIBHOCT). BHYT-
PEHHUI ¥ BHEIIHWIA MEXaHU3M I'eMOKOATyJISIHUU (CXEMBI), O0IIHe 3Tansl ¥ oTiandus. Poib Tpombo-
LUTOB B reMokoaryisiuuu. Guznonornueckue KoHIeHTpauu ¢udpuHoreHa B kpopu. Cxema mnpes-
pamenust pudpuHoreHa B pudpuH. OU3HOIOrHYeCcKre KOHIEHTPAIMH KAJIBIUS B KPOBH M €T0 yda-
CTHE B CBepThIBaHUU KpoBH. Posb BuTamuna K B cBepThIBaHUU KPOBH.

9. AnrtukoarynsHTHas cucrema. Kiaccupukanus ecTeCTBEHHBIX aHTHKOAryissHToB. Hanbo-
Jiee 3HaYMMBbI€ €CTECTBEHHbIC aHTHKOATYJISTHThI, MEXaHU3M UX JIeHCcTBUs. ICKycCTBEeHHbIE aHTHKOA-
TYJISHTHI (TIpuMepbl). MeXaHu3M IeHCTBUS JUKyMapoJsia ¥ renapuHa.

10. dubpunosMTHUECKAs cUCTeMa, MeXaHU3Mbl puOpuHOIN3a. [masmMuHoBas cucrtema (Kom-
MMOHCHTHI M UX MPOUCXOXKICHHUE, MEXaHU3M JICHCTBUA).

11. Burtamun Bi1 (tnamun), B2 (puboduiaBun), nantoreHoBas kuciora, PP (HukoTuHoBas ku-
ciota), Be (mupunokcun), By (hommeBas kucnora), Biz (kobanamun), H (6uotun), C (ackopOuHo-
Bas kuciota). KopepmeHntueie GopMbl U ydacTue B MeTabosIM3Me, IpU3HAKU TMIIOBUTAMUHO3, CY-
TOYHAs MTOTPEOHOCTh M MHUIIEBBIC UCTOYHUKU. BIOK-CXeMBbI CTpOSHUST KOPEPMEHTHBIX ()OpM BUTA-
muna PP (HAJl u HAJI®) u Butamuna B, (PMH u ®A[).

12. BuramuHonojo0HbIC BemiecTBa: OuodraBoHOU B! (BUTaMUH P), X0nwH, TunoeBast KUCIIO-
Ta, MapaaMUHOOEH30Has KUCIIOTa, BUTaMUH U, KapHUTHH, HHO3UTOJ, MAHraMoBas KHUcioTa. buo-
JIOTUYECKasi poJib.

13. Toxodepon. Xummudeckasi mpupoja, ydacTiue B MeTadOInu3Me, MPU3HAKH THITOBUTAMHUHO-
3a, CyTOYHasi HOTPEOHOCTh, OCHOBHBIE UCTOYHUKN BUTamuHa E.

14. Perunon. Xumudeckas npupojia, yyacTue B MeTabonu3Me, MPU3HAKU TUIIO- U THUIIEPBU-
TaMHHO3a, CYTOYHAsi IOTPEOHOCTh, OCHOBHBIC HICTOUHUKM BUTaMUHA A.

15. Buramun K. Xumnueckas npupona. buonornyeckas ponb. [IpusHaku runmoBUTaMrUHO3A.
OcCHOBHBIE UICTOYHUKH U CYTOYHAs MOTPEOHOCTh. Brkacon. AHTUBUTAMUHBI.

16. Buramun D. Xumuueckas npupojaa, ICTOYHUKHU U cyTouHas noTpedHocTh. OOpa3oBaHue
aKTUBHOHM (Gopmbl BuTamuHa D3 B opranusme. buonornueckas ponb. [IposiBiIeHHS THUIIO- U THTIEP-
BUTaMHUHO3a.

17. Tlytu ucnons3oBanusi AT® B coCTOSHUM TOKOs. Bkiam B dHEPrompoayKIui OENKOB,
KHUPOB U YTIIEBOOB.

18. Merabonuyeckue MpoIecChl HCIOIb30BAaHMS YTIIEBOIOB, )KHPOB M OEIKOB B KAUECTBE HC-
TOYHHUKOB DHEPIruH (TIMKOTEHOIN3, a3pOOHOE OKHUCIIEHHE TIFOKO3bI, MOOMIH3AIUS KUPA U3 JIEMO
U -OKHCIEHHUE KUPHBIX KUCIIOT).

19. Metabonuueckre IpoUecchl AETOHUPOBAHUS YIIIEBOOB U JUIHIOB MHIIN, KETOTEHE3.

20. IMumesasi IEHHOCTH YIJIEBOJOB, JHUIHUIOB M OenkoB. HezameHnMBbIe (GakTOphl MUTAHMUS.
Ponpb numieBsIx BOIOKOH.

21. Kpammopkop ¥ Mapa3M — KIMHUYECKUE POPMBI CHHAPOMA HEOCTATOYHOCTH ITUTAHUSI.
XapakTepHbI€ YepThl, CXOJICTBO W MPUHIUITHATBHBIC OTIUYHSL.

22. Hopwmbl mOTpebIeH!s BOABI, TOCTYIUICHHE U BhIBEZCHNE BOIbI. ColepyKaHue M POITb BOJIBI
B OpraHu3Me.

23. Kanpuuii, pocdop. Hopmbr moTpedieHns, NMUIIEBbIE UCTOYHUKH, POJIb B METa0OJHM3ME,
HapyueHust ooMeHa. ['opMoHanbHast peryisius ooMeHa kanbus 1 pocdopa.

24. Harpwmii, kanmmii, xJop, MarHuii, cepa. Hopmbl moTpeOiieHus, MUIIeBble HCTOYHUKH, pac-
npejeseHre B OpraHu3Me U pojib 3TUX MaKpOdJIEMEHTOB B MeTa0OIU3MeE.

25. buonorudeckas pois xene3a. [lorpedHocTs. OOMeH jkene3a B opraHn3Me (BcachbIBaHHE,
TPAHCIOPT MO KPOBH, BHYTPUKIIETOUHBIM 00MeH). JlemoHupoBanue xene3a. [IposBieHust n30bITKa
JKelle3a B OpraHu3Me.

26. Ponp Menm, nuHKa, ceneHa, ona, gropa, Maprania, kobanbra B MeTabonu3Me TKaHEH.
[ToTrpeOHOCTE M TUTIEBBIE HCTOYHUKH. Hapyienus oOMeHa.

27. MexaHW3M JCWCTBUSI TOPMOHOB, PETYIHPYIOIINX BOJHO-MHUHEPAIBHBIA 0OMeH (Ba3o-
MpPEeCCUHA, HATPUHYPETHUECKHUX TIENTHIOB, alTbJOCTEPOHA).

28. PeHVH-aHTHOTEH3WHOBAS CUCTEMA U €€ POJIb B PETYIISIIUN BOJHO-COJICBOTO OOMEHA.
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BUOXUMMUA MOUYHN

3AHSATHE 32
BUOXUMUA MOYU. PU3NOJOI'MIYECKHUE U ITATOJTOT MYECKHUE
KOMIIOHEHTBI MO4YM

AKTYaJIbHOCTb Te€Mbl. AHAIN3 MOYH — 00s13aTeIbHasl COCTABIIAIONIAs IJIaHAa 00CIIeI0BaHMS
0onpHOrO. Ha OcHOBaHMM aHaIM3a MOYHM JUArHOCTUPYIOT 3a00JIeBaHUS MOYEK — KaK COOCTBEHHO
MMOYEYHYIO MMaTOJIOTHIO, TaK U TMOPAKEHUE IMOYEK U MOYCBBIBOASAIINX MTyTSH TIPH 3a00JIEBaHUAX JPY-
rux opraHoB. Kpome Toro, Ha OCHOBaHHMH aHajIM3a MOYM MOXKHO 3aIOJ03PUTh WM MOIATBEPAUTH
Hajgu4ue 3a00JeBaHUN TIEYCHH, CEPACYHON MBIIIIIBI, IMOHKEITYA0YHOMN JKeJe3bl, TUarHOCTUPOBATh
pa3IMYHbIC BUIBI KEITYXH, IPOBECTH AUPPEPECHIINATHHYIO THATHOCTUKY CaXapHOTO U HecaxapHOo-
ro auabera, ONpeeIUTh TUIl HEKOTOPBIX TOPMOHATBLHBIX HAPYILICHUH U T. 1.

Lesb 3aHATHA: HAYYUTHCA MPUMEHSTH 3HAHUS O (DU3UOJIOTHUYECKUX U TTATOJIOTMYECKUX KOM-
MMOHEHTaX MOYHM JIJIsi PEIICHHUS BOIPOCOB JHATHOCTHKH, MPOPUIAKTUKN M MPOTHO3a 3a00JEBaHUM,
CBSI3aHHBIX C IIOYCYHOM M BHEIOYCYHOM ITaTOJIOTHCH.

TpeGoBanus K HCXOHOMY YPOBHIO 3HAHUii. (711 TOJIHOTO YCBOGHHSI TEMBI HEOOXOIUMO
MOBTOPUTD 3.

" HOPMANbHOU PU3UOIO2UU YEIOBEKA.

— MeXaHU3M 00pa30BaHUS MOYH ITOYKAMH,

" 2UCMOJIO2UM.

— cTpoeHue HepoHa.

3ATAHUS 11 CAMOITPOBEPKH UCXO/THOI'O YPOBHS 3HAHUI

3aoanue 1. Ilog neiicTBUEM IHMIPOCTATUYECKOIO JABJICHUS KPOBb (PUIBTPYETCS yepe3 Moiy-
MIPOHUIIAEMYI0 MEMOpaHy U MONajaeT B MpOocTpaHcTBO Kancyisl llymnsHckoro-boymena — arto
nepBu4Has Mouda. KakoB ee kauecTBEHHBIN cocTaB?

A. Conepxxut (opMeHHBIE 2JIEMEHTHI KPOBH.

b. Ananoruyna coctaBy KpoBH, HO HE CO/IEP)KUT OENKOB U (JOPMEHHBIX 3JIEMEHTOB.

B. AnanornuHa coctaBy KpOBH M COAEPKHUT O€lKU ¢ MoJeKyaspHoi Maccoit 1o 70 x[a, HO
OTCYTCTBYIOT ()OPMEHHBIE HIIEMEHTBHI.

I'. CocraB nepBUYHONM MOYM OTIIMYAETCS OT COCTABa IJIa3Mbl KPOBU MO BCEM KOMIIOHEHTAM.

3aoanue 2. Kananen HedpoHa COCTOUT U3 3-X OT/ENOB: MPOKCUMAIILHOTO KaHalbIla, METIH
['ensie u nuctanpHOTO KaHablla. B KaHanblax nepBuyYHas Modva mojBepraercs peadbcopouun. [la-
paNIENbHO OCYILIECTBISIETCS M CEKpELMs ONpeleleHHBbIX BemecTB. Kakoe KOJIM4YecTBO TNIFOKO3bI
peabcopOupyeTcs B MPOKCUMAILHOM KaHAJIbIIE 3JJ0POBOM TTOUKH?

A. 100 % nipy HOPMOTTIMKEMHUHU.

b. 50 % npu HOpMOTTTUKEMHH.

B. 100 % npu coaepkaHuM IIIOKO3bI B KpOBH > 10 MMOJIB/II.

3aoanue 3. B nucranbHOM KaHanbllie HepoHa HapsAy C MpolleccaMu, CBSI3aHHBIMU C pa3Be-
JICHHEM U KOHIIEHTPUPOBAHUEM MOYHM, OCYIIECTBIISIOTCS peaOCOpPOLMOHHBIE U CEKPETOPHBIE MPO-
[IecChl, TJaBHAs 33j7a4a KOTOPBIX — COXPAHUTh KHCIOTHO-IIETIOYHOE COCTOSHUE OpraHu3Ma

U, B 4aCTHOCTH, OCTOSIHCTBO pH kpoBu. Kakne noHbI cekpeTupyroTcs KaHaJlbLaMu?
A.K'. B.Na’. B.H". T.NH4. J.CI. E.HPOs.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00CyKI1eHUA
1. HopmanbHble mmoka3aTenu oObeMa MOUH, €€ IUIOTHOCTH, LIBETa, MPo3pauyHocTH. PakTopHl,
00yCIIOBIMBAIOLINE U3MEHEHUS [T0Ka3aTelsl KUCIIOTHOCTH MOYH.
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2. Heopranuueckue COCTaBHbIC YaCTH MOYH.

3. Opranunyeckue COCTaBHbIE YaCTH MOYM B HOpME: MOUEBHHA, MOYEBasi KUCIOTa, KPEATUHHH,
AMHHOKHCIIOTHI, 0€3a30TUCTHIE OPraHUYECKHE KOMIIOHEHTHI MOYH, TOPMOHBI U IX METa0OIUTHI.

4. JluarHOCTHYECKOE 3HAUCHUE ONpeesIeHUsI B MOYE aMUHOKUCIIOT, KOTOPBIMU OOraThl clie-
[MATH3UPOBAHHBIC OCTKU: TUIPOKCUIIPOINHA (B KOJUIAreHe), 3-METHITUCTHIMHA (B aKTHHE U MHUO-
3une). OmnpenenaeHre MEeTa00JIMTOB aMUHOKHUCIIOT Ui IUarHOCTUKU (PEHIIKETOHYPUH (HapylIeHHe
oOMeHa (peHmIamaHuHA), aTKaNTOHYpUU (HapylleHHe oOMeHa THPO3MHA), TUIEPIPOIUHYPHH (Ha-
pyLIEHHE OKUCICHUS MPOJIMHA), UUTPYJUIMHYPUH (HapyLIEHUE CUHTE3a MOUYEBUHBI).

5. JlnarHocTuyeckoe 3Hau€HUE ONPEAEICHUS MaTOJIOITMUECKUX COCTaBHBIX YacTell MOYM:

a) IPOTEUHYpHs MTOUYeYHasl U BHEMOYeuHas; GEepPMEHTHI, ONpeeisieMble B MOYE C IMarHOCTHU-
YECKOH IIeIbIO;

0) TIIIOKO3ypHs MPU caxapHOM Juabere U MoYeyHas TIII0KO3ypHs;

B) TeMaTypus IOUEYHasi U BHEIIOYEYHas!, FEMOTJIO0OMHYPHUS;

') KETOHYpUS IPU TOJ0JaHIH, Tuadere, alu103aX HHOTO MPOUCXOKIACHUS;

1) )KeITYHBIE MMTMEHTHI, ONpeAeIsieMble ¢ HeNblo Au(QepeHInaTbHON AMATHOCTHKH KEITYX,
OPQUPHUHBL.

JIMTEPATYPA JUIAA ITIOAT'OTOBKH

OcHosenas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 599-606.
2. Buonocuueckas xumus / A. J1. Taranosuu [u np.]. Munck : Beim. mik.., 2013. C. 541-543.
Jononnumensnan

1. Yupkun, A. A. JlmarHoctuueckuii cnpaBo4yHuK TepameBTa / A. A. Yumpkun, A. H. Oxopokos,
. U. I'onuapuk. Munck : benapycb, 1993. C. 369-390.

2. Kamviwnuxos, B. C. CnpaBoYHHK 1O KIMHUKO-OHOXUMHYECKOW Ja0OpaTOpPHOM AMArHOCTHKE /
B. C. KambimuaukoB. Musck : benapycs, 2000. C. 171-208, 275-347, 358-428.

3AJAHMS 1JISI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. YtoObl 3amono3puTh y OOJBHOTO caxapHbli AualdeT, oOpaTHTe BHUMaHUE Ha
o0beM BblAETsIEMONl MOuM U ee yaenbHbIN Bec. IIpu nuabere, HecMOTpst Ha OOJIBIIYIO CYTOUHYIO
OKCKpPCHUI0 MOYH, €€ yI[eJ'II:HI:Iﬁ BEC OCTA€TCs1 BBICOKHM. I[J'If[ YTOUHCHUA AHWArHosa H€O6XO)II/IMO
OIIPEJICNIUTh CO/IEp’KaHUE TIIFOKO3bl B MOYE M CPAaBHUTH 3TH JJaHHBIE C PE3y/bTaTaMH OIpeleIeHUs
YPOBHA TNIMKEMHH.

1.1. ITonGepure napy CUMOTOMOB, XapaKTepHBIX I AUadeTa:

1. CyTtounslii [uypes 6 1. A. D moun = 1,02.
2. CyrouHblil quypes 2 1. b. D moun = 1,012.
3. Cyrounslii quypes 1 1. B. D moun = 1,05.
4. Cyrounslii muypes 20 . I'. D mouu = 1,5.
1.2. TlogOepure mapy CHMIITOMOB, XapaKTEPHBIX JIJIs TradeTa:
1. I'moxo3ypus — Her. A. T'nmukemust 5,5 MMOJIB/II.
2. I'mroxo3ypust — 1 %. b. I'mukemus 15,0 Mmmoub/m.
3. I'mroxo3ypust — cieapl. B. I'nmuxemus 8,0 MMoutb/1.

3aoanue 2. [Ins nuddepeHnanbHON TUarHOCTUKU Pa3IMYHOIO POJIa JKENTYX M3Y4aroT LIBET
MOYH M ONpPEAENSAIOT B HEH HaaMyue >KeMYHBIX NMUIMEeHTOB.BcmomHHTE, KakuM o0Opa3oM ocy-
IIECTBIISIETCSl pacraj JKeIYHBIX IMHUTMEHTOB, COJEpKAaHWE KAaKWX COCIMHEHHH YBEIHMYUBACTCS B
KpOBH
¥ Moue, KakuM 00pa3oM M3MeHseTcs IBeT cryina. CienyeT MOMHUTE, YTO Yepe3 MOYSHHBIH QHIBTP
CIOCOOEH MPOHUKAThH CBSA3aHHBIN OMIMPYOUH (B OTJIMYKME OT CBOOOIHOrO OMIMpyOHHA, HE CIOCO0-
HOTO TIPEOJI0JIEBATh TOUCUHBIN «(QUITBTP», MOJICKYJIA TUTITIOKYPOHHIa OMIUPYOrHA MaJta).

2.1. ITonGepute mapamMeTphl aHATN3a MOYH, XapAKTEPHBIE 1T MEXaHUYECKOH KENTYXH:

1. Moua «1iBeTa rmuBay. A. bunupyOuH.
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2. Mo4a coJI0MEHHO-)KeTasl. b. YpoOunuH (MCTUHHBIH).
3. Moua kpacHOro mBeTa. B. CreproOunnHoreH.
4. CBeTJio-KenTas Moya. I'. Ypoxpom.

3aoanue 3. JluarHocTrka MaHKpeaTuTa BO MHOTOM OCHOBBIBAETCS HA OIpPE/IeICHUH aKTUBHO-
ctu pepmeHTOB MOUM. BeroMHUTE, Kakue (epMEHTHI, CIIOCOOHBIE MEPEUTH B MOUY, CEKPETUPYET
MoKeNNyA04Hast kene3a. Ha3zoBute gepMeHT, aKTUBHOCTh KOTOPOTO 00s3aTEeNbHO OIpeiesieTcs
B MOY€ IIPH MTaHKPeaTuTe:

A. Dochopunasza. I'. Ilenicun.

b. Amuiasa. J. Caxapa3a.

B. JlakTatneruaporenasa.

IIpasunvrocms pewenuii nposepvme, CONOCMABUE UX C OMEEMAMU.
ITPOBEPHTE CBOU 3HAHUS (CAMOKOHTPOJIb YCBOEHUSI TEMBI)

3adanue 1. B xMHUKY TOCTYNUI OOJBHOM C ajgo0aMu HA OOMIIBHOE M YaCTO€ MOYEHCITYC-
KaHHe, KKy, KOTOpbIE ero 0eCroKOosT faxe Houbto. CyTouHoe KonndecTBO Mouu = 10 11 ¢ HU3KOH
OTHOCUTENbHOM TUNIOTHOCTHI0. KakoB mpeanonoxkuTenbHbIi Auarno3?

A. CaxapHblii 1ua0er. I'. bonesur Agaucona.

b. Hecaxapnsiii qua0er. 1. Mukcenema.

B. bone3ns Unenko—Kymmnra.

3aoanue 2. Y G0IBHOTO OCTPBIM INIOMEPYJIOHEP)PUTOM CYTOYHOE KOIHYECTBO MOud = 500 MII.
Kak Ha3pIiBaeTCst 3TOT CUMIITOM?

A. Anypus. I'. Hukrypus.
b. [Tomypus. . U3octenypus.
B. Onurypus.

3aoanue 3. Y GONBHOTO OCTPBIM TJIOMEPYIOHEPPUTOM BbIsIBIEHa MakporemaTypus. Kakoii
[IBET MOYH y JJAHHOTO OOJIHHOTO?

A. KpacHbril. I'. Po3oBbIid.
b. KopruHesslii. /1. LIBeTa MsCHBIX IOMOEB.
B. YepHslii.

3aoanue 4. Y G0IILHOTO B pe3yJbTaTe OTPABICHUS COJSIMU CBHUHIIA B MOYE TTOSIBUIIOCH MHOTO
nporonopdupuHoB. Kakoit 11BeT Mo4H y 1aHHOTO O0JIBHOTO?

A. 3eneHsbIi. I'. Po30BBIi.
b. TemHo-KpacHbIN. J. IIBeTa MsACHBIX TTOMOEB.
B. YepHsrii.

3aoanue 5. Y 60npHOTO MH(EKIIMOHHBIM T€IATUTOM C KEITYXOH B MOYE BBISIBICHO BBICOKOE
conepxkanue ommpyonna. Kakoit 1iset Mo4n y JaHHOTO OOJBEHOTO?

A. ColOMEHHO-KENTBIH. I'. Po30BbIii.
b. KopruHeblit. /1. LIBeTa MSCHBIX IOMOEB.
B. YepHsliit.

3aoanue 6. Y 60IbHOTO XpPOHUYECKUM HE(PHUTOM BBISIBJICHO HApYIIEHHE KOHIIEHTPAIL[MOHHOM
¢bynkuuu novyek. Kak HazpiBaeTcst 3T0 cocTostHUE?

A. Huxkrtypus. I'. Anypus.
b. U3octenypus. . Honuypus.
B. Onurypus.

3aoanue 7. Y GOIBHOTO B MOYE COJIEP’KaHHUE MOYEBOM KHCIOTHI COCTaBHIO 9,5 MMOIb/24 .
Kakyro 1maTooruto MOXHO 3310 103pUTh?

A. Kaxekcusi. I'. IleyeHouHast HEIOCTATOYHOCTb.

b. Oporaramuaypus. . Tlogarpa.
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B. IloueyHas HETOCTATOUHOCTD.

3aoanue 8. bonpHOMY, CTpajarOlIeMy XPOHHMUECKUM IenaTuToM, OblUla MPOBEJEHA Harpyska
6enzoarom HaTpus. [Ipu 3ToM 006 0Oe3BpexuBaromell QyHKIMH MEYSHH CYIMIM Ha OCHOBAHUU 00-
Hapy’>KeHHsI B MOYe:

A. beH301HOU KUCIIOTHI. I'. I'unmypoBo¥ KMCIIOTHI.

b. JIumMoHHOM KHCIIOTHI. J. Il]aBeneBoO# KMCIOTHI.

B. BasiepnaHOBO! KHUCIIOTBI.

3aoanue 9. ConepxaHue Kakoro M3 MPOAYKTOB OETKOBOro OOMEHa MOBBICHIOCH B MOYE
y CHOPTCMEHA € Pa3BUTOM MYCKYIaTypOu Mocie CHOPTUBHBIX COPEBHOBAHMI?

A. MoueBoil KHUCIIOTHI. I'. MoueBUHEI.

b. Kpearuna. . AMMuaka.

B. Kpearununa.

3aoanue 10. ]1ns yrouHeHUs AMAarHo3a «IIporpeccCUpyrollas MbllIeuHas IucTpopus» y 00i1b-
HOro ObUI caenaH aHanu3 Moul. Kakoe coennHeHue npu 3ToM 0yaeT oOHapy>KUBaThCs B Moue?

A. TlopdupuHsl. I'. MuornoGuH.

b. Kpearus. . KanpmonynuH.

B. Kpearnnus.

OTBeTHI K pelieHUuI0 3aJaHuil

/Jlna camonpoeepku ucxo0no20 ypoeHsa 3HAHUIL:
1—B.2—A.3—A,B,T.

Jlna camocmoamenvhoul padomet:
11.1-1712.2-b6. 21.1-A.3—5b.

JIABOPATOPHAS PABOTA (120 MuH)

Padora 1. Onpenesienne yaeabHOro seca (IVIOTHOCTH) MOYH.

[TockonbKy OTIENbHBIE MOPIUY MOYH OTJIMYAIOTCS 10 YAEIbHOMY BECY U XUMHYECKOMY CO-
CTaBY, yJEJbHBIM BEC ONpeNeNoT B MouYe, COOpaHHOW 3a CyTKU. B HOpMme ynenbHBIH BeCc MOYM
KOPpEIUPYET C KOJIUYECTBOM «CYTOUHOW» Mouu U coctasisger 1,010—1,025. IIpu pa3nuuHbix co-
CTOSTHHSIX OH MOKeT konebarbes ot 1,000 no 1,060.

X00 pabompl. B 1unuHAp HAIMBAIOT MOYY U OCTOPOXKHO MOTPY’KatoT B Hee ypoMeTp. OTcuer
BEJIETCSI 110 AEJICHUIO IIKAJIbl YPOMETPA, COOTBETCTBYIOIEMY HUJKHEMY MEHHUCKY JKHJIKOCTH.

Pe3yabrar:

Padora 2. OnpenesieHne KHCJIOTHOCTH MOYH.

B HOpMe peakiust Mouu ciabokucast.

X00 pabompr. Ha nakMycoByto OyMakKy HAaHOCST KaIljll0 MOYM U ONPEEIISIOT €€ PeaKInIo:
1) cuHss TaKMycoBast Oymara KpacHeeT, KpacHasi He H3MEHSIET IIBeTa — KHUCIIask pEaKIis;
2) xpacHasi Oymara CUHEeT, CUHSISI He U3MEHSET 1IBeTa — IIEJIOUHAs peaKius;

3) o0e Oymaru He U3MEHSIOT CBOETO IIBE€Ta — HEWTpalibHas peaKiusl.

MOHO UCIIOJIb30BaTh U APYrHe UHAUKATOpHbIE Oymaru.

Pe3yabrar:

Pa6ora 3. KauecTBeHHOe onpeae/ieHHe HEOPraHUYECKNX COCTABHBIX YaCTeH MOYH.

W3 MuHEepaJIbHBIX colieli 00Jiee BCETo ¢ MOYOH BBIACTISACTCS XJIOPUCTOTO HATpus — 8—15 1/CyT.

3.1. Onpeodenenue xnopuoos. Vlonsl xjopa pearupytoT ¢ a30THOKUCIIBIM cepedpoM ¢ oOpaso-
BaHUEM OCaJIKa XJIOPUCTOro cepedpa, He paCTBOPSIIOLIETOCS B a30THOM KUCIIOTE.
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Xo00 pabomer. K 1 mMn moun (20 xamenn) mobasnsitor 3—5 kamens 1 % pactBopa AgNO3
u 2 xarumn 10 % pactBopa a30THOM KUCIOTHL. Beimamaer 6embiii ocagok AQCI, remueromuii Ha cBe-
Ty, HEPaCTBOPUMBII B @30THOM KUCIIOTE.

3.2. Onpedenenue cynvgpamos. B xucioii cpene cyiabharbl ¢ XJIOPUCTHIM OapueM o0pasyroT
6enblit ocanok BaSOs.

Xo00 pabomer. K 20 xarmsim Moun npuiuBatoT 5 karneib 10 % pacrBopa HCl u no kamsim,
MeIIeHHO, 1o0aBisttoT pactBop BaClz no oOpa3oBanus ocajka.

3.3. Onpeoenenue ghocghamos. docharbl MOUM TIPU PEAKIIMH C MOJITHOICHOBBIM PEAKTUBOM
00pa3yIOT JKENTHI KPUCTALTMYECKUH 0caoK pochopHOMOINOIEHOBOKUCIOTO aMMOHHSI.

Xo0 pabomwt. B npooupky HanmmuBaroT 20—30 kanenb MOIHOIEHOBOTO peaKTHBA U HAIPEBAIOT
pacTBOP /10 3aKUIaHUsl (HE KUISATUTB). 3aTeM J100aBJISIOT HECKOJIBKO Kareiab Mo4YM. Beinmagaer xe-
ThIH 0canok pochopHOMOINOIEHOBOKHCIOTO AMMOHHUSI.

3.4. Onpeodenenue kanvyus. Kanpunii MOYM BBINIAAET B OCAI0K NIPU JOOABICHUH IIABEIICBO-
KHCIIOTO aMMOHHUSI.

X00 padomui. K 20 kannsam Moun npuimBatoT 1-2 kamau 10 % pacTBopa yKCyCHON KHCIIOTBI
u 2-3 xarm 5% pacTBopa I1aBEIEBOKUCIIONO aMMOHHUA. BhimagaeT kpucTaminyeckuii ocaiok Ia-
BEJIEBOKHUCJIOTO KaJbIIHS.

Pe3yabrarsl:

Pa6ora 4. KauecTBeHHOe Onpe/iesieHHe OPraHUYeCKHUX COCTABHBIX YacTel MOYH.

4.1. Onpeodenenue 6enka. B HopMe B MOU€ ONPEICNAIOTCS Caebl OenKa.

4.1.1. Tlpo6a I'ennepa. Ilox nelicTBueM a30THOM KUCIOTHI O€JIOK 00pa3yeT HepacTBOPUMBII
0CaJIOK.

X00 pabomwi. B npoOHpPKy OCTOPOKHO HAIMBAOT OKoJio 1 mi koHneHtpupoBanHoii HNO3
U cBepXy HacinauBaroT 1 mut Moun. [Ipu HaaMuuM B MoYe Oeika Ha TPAHUIIE JKUIKOCTEH MOSBISIETCS
MyTHOE 0€eJ0BaToe KOJIbLIO.

4.1.2. Ocaxaenue Oenka cyab(hocaaIuIMUIOBOM KUCIOTOH. DTa mpoba sBiseTcs camoil yyB-
CTBUTEJIbHOH peakuiyell Ha OesoK.

X00 pavomun. K 20 xamism Mour 100aBistoT 5 kanenb 20 % pacTtBopa cynb(hocaauiniIoBOM
KHUCJIOTHI. Brimamaer ocajok Oenka (MOMyTHEHHE pacTBOPA).

4.2. Onpeodenenue 2n10Kk03vl. B HOpME TIII0K03a B MOU€e He onpeaensercs. i1 kauecTBeHHO-
IO ONpEAENIEHNS TIII0KO3bl B MOUE MOJb3YIOTCS CIEAYIOIUMHU PEAKIUAMMU:

4.2.1. Peakuuss Tpommepa. B meno4noil cpene B MPUCYTCTBHUU TIFOKO3BI MPHU A00ABICHUH
CuSO4 o0Opazyercs xKenThli 0CaI0K TUApPATa 3aKHCH MEJIU HJIM KPACHBIA 0Ca/10K 3aKUCH MEJIH.

X00 padomot. K 5 xarmnsm uccrienyemMoid Mmoun npubasistotr 5 kamens 10 % pactBopa NaOH
u 5 kanens 1 % pactBopa cepHokucioit menu. Harpesarot.

4.2.2. Peaxuus ®enunra. [Ipoda ocHOBaHa Ha TOM JKe MPUHITUIIE, YTO U peakius Tpommepa.
[IpenmyIiecTBO 3TOW peakuu 3akKJIIOYaeTcsi B TOM, YTO CErHETOBA COJb B COCTAaBE pEaKTHBA
@enuHra CBA3bIBACT M30BITOK TI'MJpaTa OKUCH MEIH, M3 KOTOPOTO HpU HarpeBaHWu oOpasyercs
OKHUCh MEJIM YEPHOTO 1IBETa, MEIIA0IIasi PEAKIIHH.

Xo00 pabompr. K 20 xamnsMm ucciaelyeMoll MOYM NPUIMBAIOT PaBHBIM 0O0BEM >KHUIKOCTH
@denuHra U HarpeBaroT 10 KUTIEHUS.

4.2.3. Peakuus Hunannepa. B peaktuB Hunmannepa BXOAUT a30THOKHUCIBIA BUCMYT. B 1ie-
JIOYHOU cpene oOpa3yercs THapaT OKHCU BUCMYTa, KOTOPBIHA, BOCCTAHABJIMBASCh B MPUCYTCTBUU
IJIFOKO3BI O METAJUTMYECKOT0 BUCMYTA, OKPAILUBAET KUAKOCTb B YUEPHBIN LIBET.

X00 pabomur. K 20 xarisim uccneayeMoit moun npunusatot 10-20 xanens peaktua Hunan-
nepa u kunATAT 1-2 muH. XKuakocts Oypeer, 3aTeM 00pa3yeTcst YepHbIH 0CaZ0K METAUINYECKOTO
BHCMYTA.

4.3. Onpeodenenue Kpoeanvix nuzmenmos. B HopMe B MOU€ KPOBSHBIX ITUTMEHTOB HET.
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X00 padomui. ['saaxosasn npoba. I'BaskoBas cMoJia B IPUCYTCTBHH MEPOKCHUIA BOJOPOA IO
BIIMSTHUEM TEPOKCUAA3bl KPOBU BOCCTAHABIMBACTCS B A30HU]I TBASKOBOM CMOJIbI, UMEIOIINN CUHUN
LIBCT.

B npoGupky HanuBaroT 20 Kameiab MOYH, 5 Kareidb rBassKOBON CMOJIBI U HECKOJIBKO Karelb
H202. B npucyrcTBUM KpOBH MOSBISETCS CHHEE OKPALlIMBaHUE.

4.4. Onpeodenenue kemornogvix men. KeToHOBbIE Tela OOHAPYKUBAIOTCA B MOYe IpH Auade-
T€, TOJIOJAaHUM U IPYTUX alUJOTUYECKUX COCTOSHUAX. METo OCHOBaH Ha LIBETHOM peaklMu, KOTOo-
PYIO Aal0T KETOHOBBIE TeJIa C HUTPOIIPYCCHIOM HATpUsl.

Xo00 pabomur. K 2 xarsim moun 1o06asisitot 2 karmn 10 % NaOH u 2 kammm HuTponpyccuaa
Hatpus. [losBisercs opaHxkeBo-KpacHOe okpaiuBaHue. J1o6aBis0T 6 Kanenb KOHLIEHTPUPOBAHHON
YKCYCHOM KHCJIOThI — IOSIBJISIETCS. BUILIHEBOE OKpAIIMBAHUE.

Pe3yabTarhi:

Pa6ora 5. KosimuecTBeHHOe onpee/ieHHe OPraHn4YeCKUX COCTABHBIX YacTeil MOYH.

5.1. Onpeodenenue cooeprcanusn 2n0Ko3vl 6 mMoue hpepmeHmamueHsbIm (2110KO300KCUOA3-
HbIM) Memodom. B HOpMeE TIII0OKO3a B MOYE MPUCYTCTBYET B CIICJOBBIX KOJMYECTBAX U OOBIYHBIMU
METOAAaMU HE OTPEICISICTCS.

Ilpunyun memooa. MeTo OCHOBaH Ha CIICAYIONIMX (CPMEHTATUBHBIX PEAKIIHIX:

I'moko3a + HDO + Op ————  » ['mrokononaktod + H2O2
I'nroxo3zooxcuoasa

H>0; + 4-amunoantunupus + penon ~ ————»  XwunonumuH + 4H,0
Ilepokcuoaza

OOpasyronmiics NpoayKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpAacKd MHpsSMO Ipo-
MOPLHOHAJIbHA KOHIIEHTPAINH TJTFOKO3bl U U3MepsAeTCs] POTOMETPUUYECKHU.
Cxema nocmano6ku onvima

OneITHas npoda, CranpaptHas npo0a,
MJI MJI
B nenTprdykHbIe TPOOUPKH BHOCSIT:
Moua 0,1 —
CranJiapTHBIN pacTBOP IIIOKO3EI - 0,1
JuctunnmpoBaHHas BoJia 1,0 1,0
[TepemenmBaior
[Nony4yeHHBIH pacTBOp OTOMPAIOT B CyXHE MPOOUPKU 0,2 0,2
Pabounii pacTBop epMEeHTOB 2,0 2,0

[lepememuBaroT 1 HHKYOUpYIOT peakunonHyto cmeck 10 mun mipu 37 °C unu 30 MUH P KOMHATHOM
TeMIeparype

[lo okoHYaHMM WHKYOAllMM H3MEPSIOT ONTUYECKYIO TUIOTHOCTh OMNBITHOM M CTaHIApTHOMN
po6 Ha kojopumetpe (aarHa BomHbI 490-540 HM) B KIoBeTax 5 MM MPOTHUB KOHTPOJIS.

KounrtpoJasHnas npoba conepxur 0,2 mut Boasl u 2,0 M pabodero pactBopa ¢hepmenToB. KoH-
TPOJIbHYIO TPOOY MOYKHO TOTOBUTH OJIHY Ha TPYIIIY.

Pacuem nipousBoasT o popmyie:

Con=Eon Cer/ Eecr,
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rae Con — KOHIIGHTpAIUs TTIOKO3bI B Mo4e (MMOIIb/1); Cer — KOHIIEHTpPALUS TIIOKO3bl B CTaH-
napTHOM pactBope (5,55 MMomb/n); Eon — 3KCTUHKITUS ONBITHOW TIPOOBI;, Ecr — 3KCTUHKIMS cTaH-
JTapTHON MPOOHI.

[IpoBoaAT pacdeT CyTOYHOTO BBIJCIICHHS TIIFOKO3bI ¢ MOUoH (¢ yueToM auypesa 1200—1500 mu).

Pe3yabTar: Eon = Ect. =
Pacuer:

5.2. Onpedenenue KoHyenmpayuu oeaKa 6 moue.

Ipunyun memooda. MeTo1 OCHOBaH Ha CITIOCOOHOCTH CYIh(HOCATUIIMIIOBON KUCIOTHI pearupo-
BaTh C O€JIKOM, BbI3bIBasi IOMYTHEHUE, UHTEHCUBHOCTh KOTOPOTO MPOIMOPLHUOHAIBHA COJEPKAHUIO
Oernka B MOuUe.

Xo00 pabomer. K 1 mn npozpaunoit moun no6asisitor 3 M 3 % pactBopa cynbdocanuiumio-
BOH KHCIJIOTBI, CMECh IIEPEMEIINBAIOT U YEPE3 5 MUH U3MEPSIIOT ONTHUYECKYIO INIOTHOCTh COJAEPIKU-
MOTO0 MTPOOUPKH HA KOJIOPUMETPE MpU KpacHOM cBeTopmibTpe (AnuHa BoiHb 630—650 HM) B Kio-
BeTe MHUPUHOM 10 MM IPOTUB KOHTPOJIBHOU NMPOOBI (KOHTpOJIbHAS MTpoda: K 1 MiI Moun 100aBIsOT
3 mu u3oToHmuyeckoro pacrBopa NaCl). Pacuer npousBoasat nmo kanubpoBouHomy rpaduky. Pacuer
CYTOYHBIX TTOTEPH OeKa MPOBOAAT ¢ yueToM auypesa (1200—1500 mu).

KanuOpoBouHblii rpaduk 1Jisi onpeaeieHusi coep:KaHus o0uero 6ejika B Mode
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C Oenka, r/in
Pesyabrar: E= Co/n=

Knunuko-ouaznocmuuekoe 3nauenue. B Moue B HOpME COJEpIKATCS «clenbl Oenka»
(ampOymMuH u rr0OynuHbl, He Oonee 0,15 r/cyr). [loBeiieHHOE coaepkaHue Oenka B Moye —
NPOTEeHHYPUSI — OTpa)kaeT HapylleHue OanaHca MEXAY MpolieccaMH ero (GUIbTpaluu U pead-
coOpOIIMU W OTMEYaeTcsi MpH 3a00JCBAHUAX IMOYEK, MOUEBBIBOASIINX ITYTeH, YCHIIEHHOM pacraje
OenkoB TKaHel. DYHKIIMOHAJIbHBIE MMOYEYHbIE MPOTEMHYPUU CBS3aHbBI C YBEIMYEHUEM MPOHHIIAE-
MOCTH TOYEYHOTO (pribTpa MO0 3aMeayieHHeM TOKa KPOBH B KITyOOYKax (IO BIMSHHEM Tiepe-
OXJIaX/1eHUs, (PU3UYECKOT0 U IICUXUYECKOTO TepEHATPSHKEHUS ).

BeiBoaBI:

IHoanuces npenogaBares:
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3AHATHE 33
KOHTPOJIb IPAKTHYECKHNX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
HOBETHBIE PEAKIIMU HA BEJIKU U AMUHOKUCJIOTHBI, KOJIMYECTBEHHOE
OINIPEAEJIEHME BEJIKA B CBIBOPOTKE KPOBHU BUYPETOBbBIM METOJAOM

AKTYyaJIbHOCTb TeMbl. KaueCTBEHHBIN U KOJMYECTBEHHBIH OMOXMMHYECKUIN aHAIN3 HAXOUT
[IUPOKOE MPUMEHEHHE B KIIMHUYECKUX, MEIUKO-OMOJIOTUIECKIX U CAHUTAPHO-TUTUEHUICCKHUX HC-
clenoBaHusIX. Tak, HEKOTOPBIE IIBETHBIC PEAKIIMU HAIUIM IIMPOKOE MPUMEHEHUE B J1a0OpaTOPHOM
MIPAKTUKE JUTsI KOJIMYECTBEHHOTO OIpeIeICH s OeKa 1 aMUHOKHUCIIOT (OMypeToBasi peaKius JICKHUT
B OCHOBE OMYPETOBOIO METOJa KOJMYECTBEHHOTO OIpeAesieHUs OeiKa, HUHTHAPUHOBAS PEaKIIUs
HCIIOJIB3YETCS Ha MPAKTUKE JIJIST KOJTMYECTBEHHOTO OINPECICHHUS] aMUHOKHUCIIOT).

Lesb 3aHATHS. 3aKPENUTh TPHOOPETCHHBIC MPAKTUYECKUE HABBIKM KAaY€CTBEHHOTO M KOJIH-
YECTBEHHOTO OMOXMMHUYECKOTO aHalu3a; MPOBEACHUEM OIPEIICICHHsI COJEpKaHusl Oelika B CHIBO-
POTKE KPOBU U I[BETHBIX pEaKiuii Ha OENKU U aMUHOKHUCIIOTHI IPOBEPUTh YMEHUE CTYICHTOB IpH-
MEHSATh METOJIbl KOJIMYECTBEHHOTO M KauyeCTBEHHOT'O aHalM3a i PEIICHHS MPUKIAJIHBIX MEIu-
IIMHCKHUX aCIIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHWii. [[711 Ka4eCTBEHHOTO BBINOJIHEHUS 3aJaHUI
HEOOXOIMMO BCIIOMHUTE H3.

" 00wel Xumuu.

— TPUHIMUIIBI TPOBEACHUS KAYECTBEHHBIX PEAKIIHIL;

" OUOOPSAHUYECKOU XUMUU.

— METOJIbl IPOBEJICHUSI [IBETHBIX PEAKIIM HAa OCITKW U aMUHOKUCIIOTHI;

" MeOUYUHCKOU U OUOOSUHECKOU PUUKU:

— YCTPOMCTBO U MPHUHIIHUI PaOOTHI KOJIOPUMETPA.

[TonyunB MHAMBUIYaTbHBIE KOHTPOJIbHBIC 3aJaHUs, CTYACHTHI MPUCTYNAIOT K BBHIMOJHEHUIO
1abopaTopHBIX paboT, UCIONIB3Ys TPU 3TOM UHCTPYKLHIO U 0OPMIISS MPOTOKOI paOOTHL.

Padora 1. [{BeTHbIC peaknuu HA 0eJIKM M1 AMUHOKHCJIOTHI.

L{BeTHBIE peakuu JArOT BO3MOXXHOCTH OOHAPYKHUTH MPUCYTCTBHE Oellka B pacTBOpax u Ono-
JIOTHYECKUX >KUJKOCTAX. DTH PeaKIMU MPUMEHSIOT Kak JJIsl KaueCTBEHHOro, TaK M JJs KoJde-
CTBEHHOTO OTIpe/ICTICHUs OeKa M COJCPKAIUXCsS B HEM aMHHOKHUCIIOT. HekoTopsle peakiuu mpu-
CYIIM HE TOJBbKO OeNkaM, HO M JPYTUM BellecTBaM, Hampumep, heHos, moJ00HO THPO3UHY, IAeT
PO30BO-KpacHOE OKpaIInBaHUe ¢ PeaKTUBOM MMIIJIOHA, TO3TOMY HEJJOCTATOYHO TPOBEICHHSI O/THOM
KaKON-TM00 peakiyu JUis YCTAaHOBJICHUS HATM4us OejKa B UCCIIEyEeMOM PacTBOpE.

CymecTByeT JBa TUIA IBETHBIX peakuuii: 1) yHuBepcaabHble — OuyperoBas (Ha Bce OEIKH)
Y HUHTHUJPUHOBas (HA BCE (-aMUHOKHUCIIOTHI U OeNku); 2) cnenuduueckue — TOIbKO Ha Oompese-
JICHHbIE aMUHOKHCIIOTHI KaK B MOJIEKYJle Oelika, TaK U B pacTBOpaX aMHHOKHCIIOT, HallpUMep, peak-
st Poist (Ha aMUHOKHCIIOTHI, CoJieprKallue clabocBsA3aHHYI0 cepy), peakuus Cakaryuu (Ha apru-
HUH) U Jp.

[Tocne odopmiieHHs MPOTOKOIA UCCIEIOBaHHUS CBOCH KOHTPOJBHOHM 3a/aud C HCIOJIb30Ba-
HUEM IIBETHBIX PEAKIUii Ha OCHOBAaHWH IIOJIYYEHHBIX PE3yIbTaTOB CTYIEHT JENaeT BBIOOp W3
CIIEAYIOIINX BAPUAHTOB OTBETOB!

1) pactBOp SMYHOTO O€jKa (COAEPIKUT apoMaTHUYSCKHE, ann(aTHUIecKue U CepycoaepKalue
aAMHMHOKHUCIIOTHI);

2) pacTBOp KeJaTuHa (KeJaTHH — JICHATYPUPOBAHHBIN KOJIJIATeH, HE COJCPIKUT apoMaTHYe-
CKUX aMHUHOKHUCIIOT);

3) pacTBOp apOMaTHYECKUX O-aMHUHOKHUCIIOT;

4) pacTBOp anM(paTUIECKUX O.-aMUHOKUCIIOT.
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Pesyabrart:

Pe3yabTarhl (1BET MCCIE1YyEeMOT0 BriBoabI
pacTBopa)

Bbuyperosas peakuus

HuuruapunoBas
peakums
KcanTonporennoBas
peakums

Peaknus Mujiona

Peakuusa ®ouasn

BriBOa:

Padora 2. KosmmuecTBeHHOe onpejesieHHe 0elka B CHIBOPOTKEe KPOBM OMypPeTOBBIM Me-
TOJAOM.

Ilpunyun memooa. Meton OocHOBaH Ha 0Opa3OBaHWU OKPAIICHHOTO B (DHMOJIETOBBIN IIBET
KOMILJIEKCa MEeNTHIHBIX CBsA3eH OelKka ¢ MOHaMHU JIBYXBaJICHTHOW Menu (CyiabdaTa Menu) B IIenod-
HOU cpene. MIHTEHCUBHOCTh OKpAacKu pacTBOpa MpPsIMO MPOMOPIMOHANIbHA KOHIIGHTpaluu Oenka
B CBIBOPOTKE U OIpeeIsieTcsi OTOMETPUIECKH.

Ilopaoox evinonenus padomer. Kaxxaplii CTyJeHT MOJydaeT IpoOUpKy, coaepxairyto 0,1 mi
UCCIIeyeMOl CHIBOPOTKH (ombITHasi poba). Bo Bropyro mpoOupky BHOcAT 0,1 M cTaHZapTHOTO
pactBopa 6enka ¢ koHueHntpauued 100 r/n (crangaptHas mpoba). B TpeThio mpoOupKy 0TMEpUBAIOT
0,1 M 0,9 % pactBOopa xJyopua HaTpus (KOHTPOJIbHAS TIPo0a, KOTOPYIO MOXKHO CJefiaTh OJHY Ha
BCIO Tpynity). Bo Bce mpoOGupku nmpuiamBaroT 1o 5 mir OuyperoBoro peaktuna. Conepxumoe npoou-
POK OCTOPOKHO IMEpeMEIINBaT, n3beras oOpa3oBaHus IMeHbl, U yepe3 30 MUH (POTOMETPUPYIOT
OTIBITHYIO M CTaHJIAPTHYIO MpOObI B KtoBeTax 10 MM mpu 3eeHOM CBETOPMIBTPE (ATUHA BOJHBI —
540 HM) IPOTHUB KOHTPOJILHOTO pacTBopa. OmnpenenuB 3KCTUHKINIO MPO0, PaCCUUTHIBAIOT KOHIICH-
Tparnuro 6enka (/1) B UcceyeMoi CBIBOPOTKE MO popMyIe:

Con (F/J-[) = (EOH/ECT) ' CCT;

rae Con — KOHIIEHTpalus O0enka B ucciaeayeMoil chiBOpOTKe; Cer — KOHIIGHTpAIMs CTaHAAPTHOTO
pactBopa Oenka (100 r/m); Eon — omTuueckas IIIOTHOCTh OMBITHOM TpoObI; Ecr — omTuueckas
IJIOTHOCTH CTaHAAPTHOU IPOOBIL.

Pesyabrar: Eon =
Ect. =

Pacuer:

BuiBona:

IHoanuce npenoaaBares:
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€81

HazBanue

Ip— Ipunuun peakuun Kpartkuii xo1 pa6oTsl ITpumeyanus
BuypetoBas peakuus | lanHas peakius OTKpBIBAeT NENTHAHYIO CBs3b B Oenke. |K 5 kamnsm ncenemyemoro pactsopa buyperoByro p-umio JaroT Bele-
(ITmoTpoBcKoOroO) OO0ycnoBiena oOpa3oBaHHeM B IIEJIOYHOHN cpeze Omype- | mpubasistoT 5 kanemb 10 % pacTBopa CTBa, COZIEPXKALLUE He MeHee 08yX

TOBOTO KOMIUIEKCA B PE3yJbTaTe COSAMHEHHUS MEU NaOH, 2 karum 1 % pactBopa cynbdata | nenmuousix césazeii
C MeNTUIHON rpynnupoBKoii 6enka. [Ipu atom pactBop |mean. CoaepkuMoe IpoOUPKHU TIepeMe-
nproOpeTaeT (YUOIETOBBIN IBET [TUBAIOT
Hunruapunosast AMUHOKHUCIIOTBI, HONMHUIIEOTUABI U OeKH npu kumsiue- | K 5 kamnsam ucenemyemoro pactBopa XapakTepHa JUIsi aMUHOTPYIIIT
peaxuus HUH C BOAHBIM PacTBOPOM HUHTUAPUHA AAIOT CHHEE no6aisitoT 5 kanens 0,5 % BogHOTO B 0-TIOJIOKEHU U, BXOZSIIIUX
WM cuHe-(guoneToBoe oKpamuBanue. B pesynbrate pacTBOpa HUHTUAPUHA U KHIISTSIT B COCTaB 0OEJIKOB, OJIHIIENITUAOB
B3aUMOJICHCTBUS 0-aMUHOKHUCIJIOTHI ¢ HUHTHIPUHOM 1-2 muH. OTMEUaloT NOSIBJICHUE OKPACKH | 1 CBOOOAHBIX aMUHOKHUCIIOT
obpazyetcs mn¢pHoBO OCHOBAHKE, KOTOPOE MEperpyIl-
MUPOBBIBACTCS, NEKAPOOKCHUIIUPYETCS M PACHICTUISCTCS
Ha aJbJeTU] U AMUHOJUKETOTUAPUHICH
KcanronporennoBas |[Ipu 06paboTke pacTBOpOB OeIKa MM aMHHOKUCIOT K 5 kannam nccnempyeMoro pactsopa ITonoxurensHas peakuus Mysb-

peaxuus (Mynbaepa)

KOHLICHTPUPOBAHHOMN a30THOU KUCIIOTOM IOSBISAETCS
JKEJITOe OKpallluBaHUe. ApOMaTHUECKNE aMHUHOKHCIOTHI
npu B3auMoaeicTBuU ¢ KoHueHTpupoBanHoH HNO3
00pa3yioT HUTPOCOEANHEHHS, OKpPAIIIEHHBIE B )KEITHIN
I[BET

100aBIISIOT 3 KaIUIM KOHLI. a30THOMU
KHUCJIOTHI U OCTOpO)KHO KUIATAT

Jiepa 0Ka3bIBaeT IPUCYTCTBHE
B PacTBOPE apOMAaTHUECKHX aMH-
HOKUCIIOT (TpH, QeH, THP)

Peakiust Ha THPO3WH
(Munmona)

Tupo3uH npu B3aUMOJICHCTBUH C peaKTHBOM MuitoHa
Y TIPU KUIITYEHUHN 00pa3yeT KPOBaBO-KPaCHOE COeAMNHE-
HHUE PTYTHOW COJIM JMHUTPOTUPO3UHA OIaroiaps Haju-
YHIO Y TUPO3MHA (PEHOIBHOTO 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

Cynbsdruagpunshsle rpynmnsl (-SH) B 6enke winu B nemn-
TH/IE€ TIOABEPTAIOTCS LIEJTOYHOMY THIPOJIN3Y, B Pe3yiib-
TaTe Yero NPOUCXOANT OTLICIUICHHE CEPhI B BUJE CYJIb-
¢una cBHHIA, KOTOPHIN C IUTFOMOUTOM JaeT YEPHBIN HITH
OypbIii HEpaCTBOPHMBIN 0CaI0K cyabduaa ceunia 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
HayaJlbHbIE 3HAHUS M MPAKTUYECKUE HABBIKM KAYECTBEHHOTO U KOJIMYECTBEHHOTO OMOXUMHUYECKOTO
aHaJIM3a, KOTOPBIM HAXOIUT IMPOKOE IPUMEHEHHE B JIAOOPATOPHOU JIUATHOCTHUKE, HAPUMED, AHAITU3bI
KETYJO4YHOr0 COKa U Mo4M. B nmanmpHelineM, B X0/e U3y4eHHs] KIMHUYECKUX AUCHUIUIMH, OyaeT ocy-
IIECTBISATHCS PACIIUPEHHE M 3aKPETUICHUE 3HAHHI TI0 OMOXMMHUYECKON JTaO0paTOpHOM TMarHOCTHKE.

lesb 3aHATHSA: TPOBEPUTD!

1) HaBBIKU CTYICHTOB B IPOBEICHUHM KAUYECTBEHHOTO U KOJMWYECCTBEHHOTO aHajun3a OUOJIOTH-
YECKUX KUIKOCTEM;

2) yMEHHE OPUCHTUPOBATLCS B Pe3y/IbTaTax aHAIM3a U J1aBaTh UM IPABUIIbHYIO OICHKY;

3) moHUMaHUE MPOUCXOXKICHUS M JUATHOCTUYECKOTO 3HAYCHUS MATOJIOTHYCCKHX KOMIIOHCH-
TOB aHAJU3UPYEMBIX OMOJIOTHUYECKUX JKUJIKOCTEH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHWM. J[JI1 Kaue€CTBEHHOr'O BBINIOJIHEHUS 3aJaHUs
HE00X0IMMO BCIIOMHUThH H3:

" 0bwel xumuu.

OCHOBBI KQUECTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O aHAJIU3a;

OUONI02UYLeCKOL XUMUU

(U3UKO-XUMHYECKUE CBOMCTBA U COCTAB JKEJYJI0UYHOT'O COKA B HOPME U MMATOJIOTHH;
— (pU3UKO-XUMUYECKHE CBOMCTBA U COCTAaB MOYU B HOPME M MMATOJIOTHH.

JIABOPATOPHAS PABOTA (135 mMun)

PaGoTbI BBIMOIHAIOTCS 110 MHIMBUYaIbHBIM 33JaHUSIM.

Padora 1. OnpenesieHne KHCJIOTHOCTH KeJIY/I0YHOTO COKA.

B uccnenyemoil mpobe KemyI04HOTO COKa OMPENENSIIOT CoJIepKaHne CBOOOTHON M CBSI3aH-
HOM COJISTHOW KHCJIOTHI, @ TAK)Ke OOIIYI0 KUCIOTHOCTh, UCTIONB3Yysl METOIUKH 3aHsaTus Ne 17. Toiy-
YEHHBIN Pe3yNbTaT BBIPAXKAIOT B MMOJIB/JL.

Pe3yabrart:
| Cro6oanast HCI | Cesizannas HCI | O6mas kucaornocts
Kenynounblii |A1 = Ar= Ar— A= A3z =
coK Ne - _ _
X (MMonb/m) = X (MMonb/m) = X (MMonb/m) =
BoiBoa:

Padora 2. OnpenesieHne NaToJ10rn4ecKnuX NpuMeceii B Mmoye.

B uccnenyemoit mpo6e MOYHM ¢ TTOMOIIBIO KAU€CTBEHHBIX PEAKIUI BBISBISIIOT HAIMYWE MATO-
JIOTHYECKUX MpHUMecel (TJIIOKO3bI, KETOHOBBIX TeJ, Oesika U spuTpouuToB). Ecnu B Mode mpucyT-
CTBYIOT INIIOKO3a WJIM O€JIOK, IPOBOJAT KOJIMYECTBEHHOE OIpE/eNieHre ITUX BemecTs. s ucce-
JIOBaHUSI MOYHU UCTIONB3YIOT METOIMKH, ONTUCAHHBIE B 3aHATHH Ne 32.

Pe3yabrar:
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, kinaccudukaius, CBOMCTBA, IPUMEHEHHE KaK JeKapCTBEHHBIX
IIpenapaToB.

2. Ucropust pa3BUTHA MPEACTaBICHUA O CTpyKType OenkoB. Teopust dumiepa. IIpuHImIe!
knaccudukanuu 0enkoB. CX0ACTBa M OTIIMYMA OETKOB U NMENTUI0B. bruonoruyeckas posb MENTUIOB.

3. du3uKO-XMMHUYECKHE CBOMCTBaA OenkoB. PacTtBopuMocTh 6enkoB B Bojie. DakTOphl yCTOM-
YUBOCTH OEJIKOBBIX pacTBOpOB. OOIIMe peakunu Ha OeNIKU: IIBETHBIC U OcaxaeHus. Vcronb30BaHme
9TUX PEaKLUN B MEJULIMHCKON ITPAKTHKE.

4. Metonbl pasfeneHus OeNKOB, NENTHIOB M aMUHOKHUCIOT (3JeKTpodopes; pachpenesiu-
TenbpHas xpoMarorpadusi). Mcnonb3oBaHue BeCTEpH-0JIOT aHaNU3a Ui UACHTU(PUKAIIIN OSIKOB.

5. Ortarbl UCClEA0BaHUS IEPBUYHON CTPYKTYpPbI OEJIKOB U MENTUI0B. METOAbl OUNCTKHU, pa3-
JETICHHSI U OTIPEJICIICHUS] MOJICKYJIIPHOM MacChl OEITKOB M MENTHIOB (AUaIH3, Telb-XpoMaTorpadus,
refb-3iIeKTpodopes, n303aeKkTpodokycupoBanue, ahppuaHas XpoMaTorpadus).

6. MeToapl UCClIeZIOBaHUS AMUHOKHCIIOTHOTO cocTaBa (MOHOOOMEHHasi Xpomartorpadusi)
Y aMUHOKHUCIJIOTHOU MOcCeoBaTeabHOCTH OenkoB U nentu1oB (Conmkep, Daman, Akabopu, cekBe-
Hatop Damana—bara). CpaBHUTEIIBHBIN aHATTN3 TOMOJIOTUYHBIX OCITKOB.

7. IlepBu4Has 1 BTOpHYHAs CTPYKTYpa OenKoBOM MoJieKybl. CBsi3d, CTAOMIM3UPYIONINE UX.
Oco0eHHOCTH CTPOCHHUS MENTUTHON CBSA3U U UX POJib B (POPMHUPOBAHUH MTPOCTPAHCTBEHHOM CTPYK-
Typsl Oenka (noctynarsl [lonmunra—Kopu). Buasl BTopudHOM CTPYKTYpHI.

8. IlonsTHE 0 HAIBTOPUYHOW CTPYKType Oenka. CTpyKTypHBIC B ()yHKIIMOHAIBHBIE TOMEHBI.
[TprunHbl GOpMUPOBAHUS TPETUUHOM CTPYKTYPhI OETKOBOI MOJIEKYJIBI.

9. Tperuunas crpykrypa Oenka. Cuilbl, CTaOUIU3UPYIOLIUE TPETHUHYIO CTPYKTYpy. KoH-
(dbopmanoHHbIE U3MEHEHU NpU QYHKIIMOHUPOBaHUU OeskoB. [leHaTypanus 6enka U GakTopsl, ee
BbI3bIBatonIye. Vcnonb30Banue IBIEHUS IeHATypaluu B MEIULIUHCKOMN MPaKTHKE.

10. YerBepTruHas cTpykTypa O0enkoB. [IpenmMyimecTBa cyecTBOBaHUs OCIKOB C YETBEPTHY-
HOW cTpykTypoil. KoomnepaTtuBHble H3MeHEHHsT KOH(OpMaIMK MOJIUIIENTUIHBIX Iiened mpu QyHK-
[IUOHUPOBAHUM OEJIKOB C YETBEPTHUYHOU CTPYKTYpOH Ha mpumepe remorioduHa. CpaBHUTEIbHbIE
0COOEHHOCTH TPAHCIIOPTa KUCIOPOaa TeMOTJIOOMHOM U MHUOTIIOOMHOM.

11. Benok-nurangHoe B3aumojelicTeue. CrnoxxkHble Oenku. TUNBI CBA3eH MeXTy OETKOBOU
1 HEOEJIKOBOM YacTAMHU MOJIEKYJIbl. DYHKIIMU CIIOKHBIX OETKOB B OpraHU3Me.

12. MOHOHYKJICOTUBI, UX CTPOCHHE U POJb B KIeTKe. Pojb IMKINYECKUX HYKICOTHJIOB.
[lepBuuHas cTpyKTypa HYKJIEUHOBBIX KUCIOT. OCOOEHHOCTH CTPOEHHS, PYHKIIMU U pacrlpe/iesieHus
B kietke JIHK nu PHK. Meton ananu3za nepsuunoit ctpyktypsl JIHK (Canmxep).

13. Bropuunas crpykrypa JJHK u PHK. Buast PHK u ux ¢ynkuuu. BzaumozeiictBue Hyk-
JIMHOBBIX KHCIOT ¢ Oenkamu. CTpoeHue HYyKJIeONpoTeMHOB. OCOOEHHOCTH CTPOEHHUSI XPOMOCOM
1 pubocom.

14. bnor-anamn3 JIHK (Cayzepu-6;0T) u Meron «otnedarkoB manbiieB» JIHK. OcHoBHBIE
3Tanbl U MPUMEHEHHE B MEIUIIMHCKON ITPaKTUKE.

15. Jlummnel, knaccudukanus TunuaoB. OyHKIUN alHITIMIEpooB, Gocho- U TIUKOIUIIN-
JIOB B OpraHU3ME.

16. Cnoxubie munuabl. [IpeacraBurenu. CTpoeHHUE, MOJISIPHOCTD, OHOIOTHYECKAsT POJIb.

17. KupHble KHCIOTHI, KiIacCHpUKaIMsi U HOMEHKIaTypa. [lomMHEHACHIIIEHHbBIE KHUPHBIC
KUCIOTHL. [IponcxoxaeHre u OMoJornuecKas poib 3HK03aHOUIOB.
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18. Vraesoapl. Knaccudukamus. buonorndeckas poiib OTAEIBHBIX TPYII YrieBOA0B (MOHO-
caxapH10B, 1MCaxapu0B, FOMO- U F€TEPOIIOINCAXAPHUIOB).

19. Ponb depmeHTOB B mpolieccax KHU3HEASATEIbHOCTH. [IpUHIIUITBI HOMEHKIIATYpPhI U Kiac-
cudukauuu pepMeHTOB. EMUHUIBI aKTUBHOCTH.

20. Xumuueckas npupo/ia u od1me cBorMcTBa (PepMEHTOB.

21. KodepmenTsl, kaccuukanus 1 poib.

22. MexaHusMm neicTBus (pepMeHTOB U (pepMEeHTATUBHAS KMHETHUKA. Y paBHEHHS Muxasnca—
Menten u Jlalinyuepa—bapka.

23. N3odepMeHTHI, NX MOJIEKYJIIPHbIE PA3HOBUAHOCTH, 3HAUCHUE B KJIETKE.

24. Tlonsitue 00 aKTUBHOM M aJUIOCTEPUIECKOM IEHTpax (epMEeHTOB. Poiib MpOCTpaHCTBEH-
HOW CTPYKTYPHOU OpraHu3aluy B UX (OPMUPOBAHUH.

25. Ucropus pazButus ydyeHus o ButamuHax. O0Ias xapakTepucTuka U Kiaccudukarus Bu-
TaMUHOB, TUIIEP-, TUIIO- U aBUTAaMUHO3bl. AHTUBUTAMUHBL. OlleHKa 00€CIeYeHHOCTH OpraHu3Ma
BUTaMUHAMHU.

26. Butamunsl rpynmsl A. [IpoButamunsl (kapotunsl). bruonornyeckas pons. BeacsiBanue B
KHILIEYHHKE. SIBIeHUs rUno-u TunepBuTamMuHo3a. [Tumessie nctounnku. CyTodHas moTpeOHOCTb.

27. Butramuns! rpynmnsl [, [IpoButamunsl. bruonorudeckas posb. SIBjIeHUs TUIIO- U THUIIEPBU-
tamuHO3a. [Iumessie ncrounnku. CyTouHas moTpeOHOCTb.

28. Burtamunsl rpynmsl E. bruonornyeckast ponb. SIBnenus HemoctaToyHoCcTH. [luimeBsie wc-
TouHUKU. CyTO4YHAass HOTPEOHOCTb.

29. Buramunsl rpynnsl K. buonoruueckas ponb. ['mnoBuramuuos. [luieBbie HCTOYHHKH.
Cyrounast motpedHocTh. Bukacon. AHTaroHucTsl ButTamuna K.

30. buoruH, kodepmerTHas Gpopma. bruonorudeckas ponb. Komruieke 6HOTHH — aBUAWH. SIB-
neHus HepoctaToyHocTH. [TumeBsie ucrounuku. CyroyHast mOTpEeOHOCTb.

31. Butamun Bi. Yyactue B noctpoenun kopepmeHToB. Poiab B oOMeHe BelecTB. SIBieHus
HegocTaToyHocTU. [TnmeBsie ncrounuku. CyrouHas HOTPEOHOCTb.

32. Butramun B;. CoctaB u ygactrue B 00pa3oBaHnu (PraBUHOBBIX KOohepMeHTOB. bruonornue-
ckas poib. [IumeBsie nctounnky. CyrouHas HOTpeOHOCTb.

33. Butamun Bg, yuactue B oOpa3oBanuu kopepmeHTOB. Poiib B oOMeHe BelecTB. SIBieHus
runoBuTaMuHo3a. [Iumessie ncrounuku. CyroyHasi moTpeOHOCTD.

34. Butamun Bi2. Kobamumnbeie kodepmeHTH. YdacTre B oOMeHe BemlecTB. BHyTpeHHHI
¢axTop. SBnenus runoBuTamMuHo3a. [Tumessie ucrounnku. CyroyHasi mOTPEOHOCTb.

35. Butamun C. buonornueckoe 3Hauenue. [IpusHaku runoBuramuuosa. [lumeBbie uctou-
HukH. CyToyHasi IOTpeOHOCTbD.

36. ITantoTtenoBas kuciora. KodepMmeHTHI, conepxaiine MaHTOTEHOBYIO KHCIOTY. bronoru-
yeckas poiib. [lumessie ucrounnku. CyroyHasi mOTpeOHOCTb.

37. Butamun PP. Yyactue B 00pa3oBaHUM HUKOTHHAMHUIHBIX KOpepMeHTOB. bronornueckoe
3Hauenue. [IposBienus runoButamuHo3a. [Iumessie uctounuku. CyrouHasi moTpeGHOCTb.

38. ®donmeBas KUCIIOTa, COCTAB, ydacTHe B oOpa3oBaHnu kodepmeHTOB. Poib B 0OMeHe Be-
mectB. OCHOBHBIE MPOsABICHUS HepocTaTouyHOCTH. [TuieBbie ucrounnku. CyrouHasi moTpeOHOCTb.

39. BuramunomnonoOHble BemiecTBa: OnodnaBoHOUAB (BUTamMuH P), mapaamuHoOeH30HHAs
KHCIIOTa, MHO3UTOJI, TAaHraMoBasi KMCIIOTa, JIUTOEBast KUCJIOTa, XOJIUH, BuUTaMuH U, KapHUTHH. buo-
JIoOTUYecKasi poJib.
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BTOPBIE BOITPOCHI

1. OOMeH BemecTB ¥ SHEPTuH, KaKk BKHEUIIINN MPU3HAK KU3HEAesTeapHocTH. O0Imee npea-
craBieHue o MetabonusMme. Katabonnueckue n anabonuyeckue mytu. LlenTpanbHble mytu MeTalo-
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 coequHenusi. Mexanusmel cunte3a ATO.

3. OKuCINTENIbHO-BOCCTAHOBUTEINIBHBIE MTpOLECcChl B TKaHAX. OKCHAOpEeayKTasbl, KopepMeH-
Thl OKcHAOpenykTa3. Ponb kuciopoja B mnpoueccax OMOJIOTHYECKOIO OKUCIEHHUS. Y4YacTUE MUTO-
XOH/IPUH B Iporieccax OMOIOrHYeCKOro OKHCICHHUS.

4. CoBpeMeHHOE IpeJICTaBIEHUEe O TKaHEBOM JbIxaHUU. CyOCTpaTbl TKAHEBOI'O JIbIXaHMSL.
JlbIxaTtesipHas 1ellb MUTOXOHAPHUN U €€ XapaKTepUCTUKA: MUPUIMH3aBUCUMBbIE U ()JIaBUH3aBUCHUMBIE
JETUporeHasbl, yOUXuHOH (KO3H3UM QQ), HUTOXPOMBI. XMMHUECKOE CTPOEHHUE, yJacTHE B TpaHC-
MIOpTE 3JIEKTPOHOB Ha KUCIIOPOJ.

5. OxucnutensHoe pochopunrpoBaHrue Kak OCHOBHOM MexaHu3M cuHTe3a AT® B )KUBOTHBIX
KJIeTKaxX. DTanbl, peryasuus. [IpuunHbl TUIIO3HEpreTHYecKX cocTosiHAM. Pazo0murenu u uHruou-
TOPbI OKUCIUTEIBHOTO GOCHOPUINPOBAHUS, MEXAHU3M UX JACUCTBHUS.

6. MurtoxoHIpun, 0COOEHHOCTH CTPOCHUS MEeMOpaH MHUTOXOHIpUH. KOMIIIEKCHI ApIxareinb-
HOW LIeNM: COCTaB, TOIOJIOTHUS, Y4acTHe B MpoLeccax OMOJIOTMYECKOro OKHCIeHUS. MUTOXOHIpU-
anpHblil cuHTe3 AT®. AT®- cunTteraza. ConpskeHHe MPOLECCOB TKAHEBOIO IbIXxaHus U (hocdopu-
JIMPOBaHUS.

7. JleruaporeHassl, OKCH/1a3bl, OKCUT€Ha3bl. buonornyeckas poib B kieTke. Cuctema MUKpO-
COMHOT'O OKHCJICHHMS.

8. TpaHcnopT IIIOKO3bI B KJIETKU Pa3IMYHbIX OpraHoB U TkaHel. [lyTu merabonunsma riroko-
3bl, X 3HAYEHHUE U B3aUMOCBS3b.

9. MeTrabonM3M TIMKOTeHa: TIIMKOT€HEe3 M TIIMKOT€HOIN3, Ha3HaueHue. [locienoBaTebHOCTD
peakiuii. MexaHu3Mbl peryasun. [ TMKoreHoBble 601e3HH (TJIMKOT€HO3bI U arlIMKOT'€HO3bI).

10. docdoponus u ruIponn3 MINKOreHa B EYSHH U MblIIax. BiausHue agpeHanuua, rioKa-
rOHa ¥ UHCYJIMHA Ha TJIMKOTE€HOJIN3.

11. Anas’pobHOE M a3pOOHOE OKUCIECHUE TIFOKO3bI KaK MyTh MOJTYyYEHUs SHEPTUU B KICTKaX.
OTtarnbl, KOHEYHbIE TPOAYKThl. DHEPreTHYECKUN BBIXO/.

12. I'nuxonu3. DT1amsl, peakluu, perysanus, OnoJoruueckas pojb. JHEpreTH4ecKuil BbIXO]
1 MexaHu3M oOpa3zoBanus AT® B aHa3poOHBIX ycnoBUsAX. CBs3b MNIHMKOIU3a C IPYTUMH MeTab0Iu-
YeCKUMHU MPOIIECCAMU.

13. CnuproBoe OpoxeHue Iimoko3bl. O01Me peakiuy JUis CIUPTOBOIO OPOXKEHHS U TIIUKO-
JM3a, pa3nyMs 3THX JBYX HporeccoB. OOMEH 3K30r€HHOr0 3TaHoJIA.

14. TlupyBar Kak HeHTpanbHbIi MeTabonuT. [lyTu npeBparieHus nupyBara B 3aBUCMMOCTH OT
SHEPreTHYECKOro CTaTyca U 0COOEHHOCTEN OKUCIUTEILHOTO METab0IM3Ma KIETKH.

15. I'moxoneoreHe3. CyocTpathl, (hepMEHTHI, SHEProTpaThl, OMoIorn4eckas posb. Perynsanus
TJIIOKOHEOT€HE3a.

16. OxucnuTensHOE NEeKapOOKCHIIMPOBAHHE MHPOBHHOTPATHOW KUCIIOTHI U IPYTUX O-KETO-
KHCIIOT, (hepMEeHTHI, KOQEPMEHThI, Onosiornyeckoe 3HaueHne. OTIMYHE OT MPOCTOTO AeKapOOKCH-
JUPOBAHMUS.

17. JIMMOHHOKUCIBINA IIUKJI KaK LIEHTPAIbHbIH MeTaOOINYeCKUi MyTh (JIOKaIM3alus, mocie-
JI0BAaTEIbHOCTh XUMHUECKUX IMpeBpalieHuil). buonorunueckoe 3nauenue mukia. CBsi3b ¢ MPOLECCOM
OKHCIUTENHHOTO (OoCHOPUITUPOBAHUSI.
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18. TlenTo3odochaTHbIi MyTh pacmnaaa rIOKO3bI, dTAIbl, HA3HAYCHHE.

19. I'mokyponoBast kucinota. [Iyts o0pazoBanus. [Tytn meTabonm3ma riroKypOHOBOM KUCTIOTHI.

20. B3aumormnpeBpalieHusi MOHOCaxapua0B B opranu3me. Hapymenne ooMeHa rainakrossl (ra-
JaKTo3eMus1) U (PPYKTO3bI (MAHONaTHYecKast (PyKTO3ypHUsl, BPOXKIACHHAS HEIIEPEHOCUMOCTh (PpyK-
TO3bl), TOAXObI K IUATHOCTUKE U JICUEHUIO.

21. MexaHu3Mbl 00pa30BaHUsl YIIIEKHCIOrO ra3a U BOABI — KOHEYHBIX MPOAYKTOB OOMEHa
BELIECTB.

22. PecuHTe3 JMIUI0OB B KJIETKAaX CIM3UCTOM TOHKOro kumeuHuka. [Tyt pecunresa tpua-
LWINIMLEPOIIOB, (hochonunuaos, 3hupoB XosiecTepoa.

23. Tpancnopt munuaoB B KpoBu. CTpyKTypa, oOpa3oBaHHE U META0OIM3M XUIOMHUKPOHOB.
Posnp nmunonporenHanmassl B 0OMeHe XMIOMUKPOHOB U IPYTHX JIMIOMIPOTEHHOB.

24. TpaucnopT nunuaoB B kpoBu. CTpykTypa, oopazoBanue u Metadonusm JITTOHIT, JITIIIII
n JIITHII. Posp innonporenHimnasel, NEYCHOYHOH JIUIA3bl U PELIEITOPOB KIETOYHOM TOBEPXHOCTH.

25. JloctaBKa JIMIIUAOB B KJIETKH OPTaHOB M TKaHEW. TpaHCHOPT X0JieCTeposia, JKUPHBIX KHC-
70T. MexaHu3Mm nojjiep;kaHus 6ajaHca X0JIeCTEpoIIa B KJIETKaX OPraHn3Ma.

26. Tpancnopt nunuaoB. ObpazoBanue u nocienyromumii meradonusm JIIIBIT B opranuzme.
Ponp JIXAT. Iyt cHMKEHMSI IOBBILIEHHOTO YPOBHS XOJIECTEPOJIA B IUIa3ME KPOBH.

27. JlemoHUpOBaHUE JIMIIMIOB B )KUPOBOM TKaHW W MOOHMIIM3aIMs >kKupa U3 neno. Poib rop-
MOHOB, JienITHHA. MIcTOUHMKYN cyOCTpaTOB JUIsl CHHTE3a TPUALMIITIIMIEPOJIOB B )KUPOBOM TKaHHU.

28. TpaHcnopt, MOCTYIJICHUE B KJIETKY U MCIIOJIb30BAaHUE >KUPHBIX KUCIIOT B KayecTBE MC-
TOYHUKOB dHEpruu. OKHUCICHUE KUPHBIX KUCIOT B MUTOXOHIPUSX M NEPOKCHCOMaX. JHepreruye-
CKHU BBIXO/I.

29. Karabonm3M >KHPHBIX KHUCIOT B KieTKaX. OcOOEHHOCTH OKHCICHHS HEHACBHIIICHHBIX
KUPHBIX KHUCIIOT, C HEUYETHBIM YHCJIOM YIJIEPOAHBIX aTOMOB, C PAa3BETBICHHBIM DPaIUKAIOM,
¢ OOJIBIIMM YHCIIOM YTJIEPOJIHBIX aTOMOB. 0- U ®-Oxkucnenue. bonesns Pedzyma.

30. buocunTe3 xupHBIX KHCIOT. [Ipomcxoxknenne cyoctparoB. IlommpepMeHTHBI KOM-
IUIEKC, CUHTE3UPYIOIIMM >KUpPHBIE KHUCIOTHl B 3YKapHUOTHYECKOW KieTKe. 3HaueHue OWOTHHA,
HAJI®OHH". AKTUBaTOpBl 1 HHTMOUTOPBI CHHTE3a JKUPHBIX KUCIIOT.

31. buocuHTEe3 HEHBICHIIIEHHBIX JKUPHBIX KUCIIOT, XKUPHBIX KUCIOT C OOJIBIINM YHCIOM yTIIe-
POJIHBIX aTOMOB. POJIb MUKPOCOMHBIX (PEPMEHTOB.

32. buocuHTe3 Xoecreposa. Perymsius ypoBHS XoyecTeposia B KieTkax. [I[pou3BoaHbIE X0-
necreposa. CBs3b HapylIeHUH 0OMEeHa JIMIIUI0B C pa3BUTHEM 3a00JIeBaHU (aTepOCKIIEpO3, Kemde-
KaMeHHast 00J1e3Hb, KUPOBOE MEPEPONKACHUE TTEUESHN).

33. Hapymenust oOmMena xoinectepona. GakTopsl, OKa3bIBAIOIINE BIMSHAE HA YPOBEHb JIUIIO-
MIPOTEUHOB IJIa3Mbl KPOBHU.

34. KeronoBsle Tena. OOpazoBaHue KeTOHOBBIX Tel. Ilytu xataGonusma. [Ipuuunbl U cnen-
CTBHSI MTOBBIIIEHUS! 00pa30BaHMs KETOHOBBIX TEI.

35. buocunTe3 pochomunumos. Pors mMIOTpONHBIX (haKTOPOB.

36. IlepeamuamnpoBanue. ®epmentsl. Kodepmentel. Poib 3T0oTO TIpoIriecca i KU3HEIES-
TEIBHOCTU KJIETKH. /[MarHocTHYecKkoe 3HauY€HUE ONPEENICHUS aKTMBHOCTU TPaHCAMHHA3 B CHIBO-
POTKE KPOBHU.

37. Ilytu ne3aMUHUPOBaHHUS aMUHOKHCIIOT. DepMEHTHI U KOPEPMEHTHI OKUCITUTEIBHOTO J1e3-
aMUHHUpOBaHus. buonornyeckoe 3HaueHNe rIyTaMaTAErHAPOreHa3HON peakInu.

38. Ilytu npeBparieHusi 6€3a30THCTOr0 OCTaTKAa AMUHOKHCIIOT. [ TMKOreHHbIE U KeTOT€HHBIE
AMUHOKHCIIOTBHI.

39. Ilytu 06e3BpexnBaHMs aMMHUaKa B OpraHu3Me. TpaHCIopT aMMHuaKa 1mo KpoBH.
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40. AMuHOKHCIOTHBIN (hoH KieTku. Mctounuku monosHeHus. [1yTu mucrmonp3oBaHusS aMHu-
HOKHUCJIOTHOTO (hoHAA. 3aMEHUMBIC U HE3aMEHHMbIE aMUHOKUCIIOTHI. MeXaHn3Mbl CHHTE3a aMHHO-
KHCJIOT.

41. O6mume myTu MeTaboau3mMa aMUHOKHUCIOT. OCOOEHHOCTH 0OMEHa OT/IEIbHBIX AMUHOKHC-
JIOT Ha puMepe oOMeHa (heHusIalaHuHa U TUPO3HUHA.

42. O6pa3zoBaHre MOYEBHUHBI. Ponb meyeHn B MOY€BHHOOOpA30BaHUU. 3HAUCHHUE UCCIIeI0Ba-
HUS YPOBHSI MOYCBUHBI U OCTATOYHOTO a30Ta B KIIMHUYECKOU MIPAKTHKE.

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 anmmi-KoA u anetnin-KoA.

TPETBU BONMPOCKI

1. Topmonsl. Xumuueckas npupona. Kinaccuduxauusa. CBa3b CTPYKTYpbl TOPMOHOB C MeXa-
HU3MOM HUX JEUCTBHS.

2. I'opmonsl runousa, ux xumudeckas npupoaa. Ces3p ¢ runoranamycom. ['opMOHBI aze-
Horunoguza. CoMaTOTPONMH — MOJICKYJISIPHBIM MEXaHU3M IPOBEIEHUS CUTHAJA B KIETKY, BIIHS-
HUE Ha METab0IM3M.

3. I'opmonsl Helporunodusa. Bazonpeccun — MoJIEKyJISpHBIA MEXaHU3M MPOBEICHUS CUT-
HaJjla B KJIETKY, BIIUSHUE HA METa0OIU3M.

4. T'opMOHBI IIUTOBHUTHON Keme3bl. VX cTpoeHue u oOpazoBanne. MexaHus3Mm JIeHCTBHS, BIU-
siHUe Ha MeTaboau3M. ['uno- u runepTupeos.

5. I'opMmoHBI, perynupyromue oOMeH Kanblus 1 Gocdopa. Xumuueckas npupoga. Mexanusm
NEUCTBUA.

6. NucynmuH. XuMmudeckast IpUpoaa U MEXaHU3M JeicTBUs. Poib MHCYIMHA B perymsun 00-
MEHa yIJIeBOOB, JIUIHUI0B U OEIIKOB.

7. Merabonuueckre HapylIeHUs MpU caxapHoM auabere. Ponb rmuko3minpoBaHusi GEIKOB,
BOCCTAaHOBUTEJIBHOI'O ITyTH 0OMEHA TIIFOKO3BI.

8. I'moxaroH. XuMu4uecKkasi Ipupoja, perenTopbl, MEXaHU3M Tepelayi CUTHAJIA B KIETKaX—
MHUILEHSX, BIUSIHUE Ha METa00IU3M.

9. I'TIOKOKOPTUKOUABI, UX CTPOEHHE, PELIETITOPhl, MEXAHNU3M Mepelayd CUTHAJIOB B KJIETKaX-
MUIIIEHsX. BiusiHue Ha MeTaboIu3M.

10. MuHepanoKOPTUKOHIBI, WX CTPOCHHWE, MEXaHW3M IIepeladyd CHTHAJIOB B KIIETKaX-
MUlleHsX. BausHue Ha MeTaboausm.

11. I'opMOHBI MO3rOBO# YaCTH HAJMOYEUYHUKOB: aIpeHATINH, HOpaapeHanuH. CTpoeHue, CHH-
Te3. MexaHu3M NMpOBEICHNS CUTHAJIA B KIETKU-MUILIEHH, BIUSHUE HAa METa0O0IN3M.

12. TlomoBbIe TOPMOHBI, XUMHUYECKasi TIPUPO/IA, MEXaHU3M TEepeaadyll CUTHAIOB B KIIETKaX-
MHUILIEHAX. bronorngeckas poiib.

13. buocuHTe3 MypUHOBBIX HYKJIEOTHIOB. McxoaHble cyOCcTpaThl cuHTe3a. Perynsius cuHre-
3a. Posib BUTAMHUHOB B MEXaHU3Max CHHTE3a.

14. buocuHTe3 NUPUMHUIUHOBBIX HYKJIEOTHAOB. OporoBas Kuciorta. VCTOUHHUKH TEHTO3.
Perymsauus cunaTesa. Poins BUTaMUHOB B CHHTE3€ TUPUMHUANHOBBIX HYKJIEOTH]IOB.

15. Marpuunsiit Mmexanu3m cunreza JIHK. ®epmenTs! u cydctparsl cunTe3a. OcobeHHOCTH
CHUHTE3a Y DYKapHUOT.

16. TlonmmMepasHas IeTHasT peaKiysi ¥ KIOHHPOBAaHUE KaK METOJbI UCKYCCTBEHHOTO pPa3MHO-
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. Cienmuanocts APCa3. Ananropnas ¢pyaknus T-PHK.

20. PexorHuius 1 TpaHCHALMA KaK 3Tallbl pealn3alii reHeTH4ecKoi nHPOpMaIuu B KIETKE.
Cybctpatbl, epMEHTHI, MEXaHHU3M.

21. Perynsius OmocuHTe3a Oellka B KJIIETKE Ha TeHETUYECKOM ypoBHE. PoJib THCTOHOB, rop-
MOHOB, KHPOPACTBOPUMBIX BUTAMUHOB, aHTHOMOTUKOB.

22. TlocrrpancnsiuonHas Moaudukanus Mosiekys 6emka. OCoOOCHHOCTH CHHTE3a KOJIareHa.
ManpokcumpoBaHue, MIHKO3WIMPOBAHKUE, OTPAaHUYCHHBIN MpoTeonns. J[pyrue MexaHU3MbI MOCT-
TPAHCIIALIUOHHBIX MOAU(PUKAIUH.

23. OOparumasi 1 HeoOpaTuMas peryJssaus OMOXUMHYECKUX peakuui. [IpencraBnenue o me-
XaHU3ME HM30CTEePUUECKON perymsiuuu. Mcroab30BaHUE MPUHIMIIOB H30CTEPUUYECKON DPEryIsuu
B MEMIIMHCKOW MTPAKTHKE.

24. TlpencraBineHre O MEXaHH3ME AIOCTEPHUSCKON PEryisiuy OMOXUMHUYCCKUX PEaKIUi.
Annoctepuyeckue 3ppexToprl. Bubl amiocTepuyeckoil perymsium.

25. KoBanenTtHas mMoauduKanus CTPyKTYpbl ()EPMEHTOB KaK MEXaHH3M Peryysiuu OUOXHU-
MHUYECKUX peakuuii. Ponb peakuuii GpochopuimpoBanus B KOBaICHTHONH Moaupukanuu. PerynsaTo-
psl pochopunrpoBanusi GepMEHTOB.

26. I'ymopanpHas perymsiaus oOMeHa TUNUAOB. Polb MHCyNHMHA, aJpeHalnHa, TIIIOKaroHa
U CTEPOUIHBIX TOPMOHOB.

27. I'ymopanbHast peryisinusi oOMeHa yriieBooB. Poib MHCynMHA, aJipeHaInHa, TIIIOKaroHa
Y TIIFOKOKOPTHKOHIOB.

28. I'yMopanbpHasi peryssius CoAepKaHUs TIIOKO3bl B KPOBU. MeXaHU3MBI PEryasTOPHOTO
JEHCTBHS TOPMOHOB.

29. MexaHu3MBbI Mepeaadyu MHPOPMAIUU OT BHEITHUX CHUTHAJIOB Ha BHYTPHUKJICTOYHBIE TPO-
1ecchl. MeXaHU3MBI YCHUJICHHSI CHTHAJIOB. BTOPUYHBIE MOCPETHUKHA U MEXaHU3MBI X 00pa30BaHUSI.

30. Ponp G-OenkoB B MexaHU3Max Mepefadd WHGOpMAIMU OT BHEUIHUX CHUTHAJIOB HAa BHYT-
PUKIIETOYHBIE TIPOIECCHI.

31. AeHWIATIIMKIIA3HBIH MEXaHWU3M Iepeadyd WHQPOpPMAIMU OT BHEIIHUX CHUTHAJIOB Ha
BHYTPHKJIETOUHBIE TIpotiecchl. Posib pocdonuscrepasbl B 3ToM nporecce. 3HaueHue ypoBHs TAMD
JUISL KIIETKU.

32. Mexanu3M nepegauu WHGOOPMAIIMK OT BHEIIHUX CUTHAIOB HA BHYTPUKIIETOYHBIE MTPOIIEC-
cel ¢ yaactueM ¢ocdonumnassl C.

33. NuHo3urontpudocdar u AUAMITIUIEPOS KaK BTOPUYHBIC TOCPETHHUKH TpPU Teperade
nH(OpMallUK OT BHENIHUX CHUTHAJIOB HA BHYTPUKIJIETOUHBIE MpoIlecchl. MexaHu3mbl 00pa3oBaHuUs
U JICUCTBUE.

34. Ponp MOHOB KaJIbIIMSA B MEXaHMW3Max Iepeaadd WHGOPMAlUU OT BHEIIHWX CHUTHAJIOB Ha
BHYTPHKJIETOYHBIE TIporiecchl. KammomymiH.

35. Poib orpaHUYeHHOTO MPOTEONN3a B MEXaHU3MaX PErYISIIUK MPOIECCOB KUZHEACITEIN b-
Hoctu. CBepThiBaHUEe KpoBU. DaKTOPHI U MEXAaHU3MbI CBEPTHIBAHUS. 3HAUEHHWE HMOHOB KaJbIUSI
u BuTamuHa K B mporieccax cBepTHIBaHHS KPOBH.

36. Ponp orpaHMYEHHOTO MPOTEOJIM3a B MEXaHU3MaX PETYJISAINH MPOIECCOB KU3HEICITEIb-
Hoctu. PubpuHonus. buonornyeckas ponb GpubdpuHom3a. [InazmMuHOBas cucTema.

37. AHTUKOArymsiHTHas cuctema. [lepBuYHbBIC 1 BTOPHYHBIC aHTUKOATYJISTHTHI.

38. Baxueiinme XapakKTepUCTUKU U COCTABIISIONINE HHTETPAIMKA METa00In3Ma.

39. OcobenHocTH MeTaboIM3Ma B TIEYCHU B COCTOSIHUH TTOCTIE TIPUEMa TTHIIIH.
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40. OcobeHHOCTH METa0OM3MA B ITEYEHH B COCTOSTHUM HATOIAK U TIPY JJTUTEIIHHOM TOJIOTaHHH.

41. MexopranHblii MeTa0OIM3M U OOeCIieueHrne OpraHu3Ma dHeprocydocTparaMu B COCTOS-
HUU TI0CTIe PUeMa TTHIIH.

42. MexopraHHelii MeTabomu3M U obOecrieueHne opraHu3Ma dHEprocyoCTpaTaMH B COCTOSI-
HUM HATOIIAK W TIPU JTUTEIHHOM T'OJIOIAaHHH.

43. TopMoHaNIbHASL PETYIISIUS aanTallii METaOOIMYECKUX MyTe K COCTOSIHHIO MOCIIE TPH-
eMa MUY ¥ TOJIOIaHUI0 (MHCYIIMH, TJIFOKAaroH, KaTeX0JIAMUHBI, KOPTHKOCTEPOU/IBI).

YETBEPTBIE BOITPOCHI

1. IlepeBapuBaHKie HYKJICONPOTEUHOB B XKEIyJOYHO-KUIIEYHOM TpakTe. KoHeuHble MPOayK-
Thl paclaja MUPUMUAMHOBBIX U IMYPUHOBBIX HYKJIEOTHIOB. ['MmepypukeMmus, moaarpa, mOJXOMAbI
K JMarHOCTHKE, MPOPUIAKTUKE U JICUCHHIO.

2. Asotuctsiii 6ananc. Hopmer 6enkoB B nutanuu. buojornyeckas HEHHOCTh OEIIKOB.

3. IlumeBas EHHOCTh OENKOB, YIJIE€BOJOB, JMIN/OB, YCBAUBAEMOCTh B JKEIYJAO0YHO-KHUIIIEY-
HOM TpakTe. HezameHnMble GakTopbl NUTaHUS. DHEPIus: NOTPeOHOCTh, IPOUCXOXKIEHUE U Pacxo-
JOBaHUE B OpraHU3MeE.

4. ITpumeHenne GEepMEHTOB U UX HHTHOUTOPOB B MEIUIIMHCKOH MPaKTHKE.

5. Ponb neuenu B oOMeHe OENIKOB, yIII€BOOB, TUITHIOB.

6. Antutokcuueckass ¢GyHkuus nedeHu. OOe3Bpe)XMBaHUE B NEUEHH TOKCHYHBIX BELIECTB,
HOpPMAaJIbHBIX METa0O0JINTOB, JIKAPCTBEHHBIX MPETIapaToB.

7. CuHTe3 W pacmaj KpOBSHBIX MUTMEHTOB. PoJib meueHn B 00pa30BaHUM JKEITYHBIX THUTMEH-
TOB. MeTaboI13M JKeIYHBIX TUTMEHTOB.

8. XKenTyxu, NpOHCXOXKAECHUE, METOAbI TUATHOCTUKHU XKEITYX.

9. buoxummUYecKue METO/IbI JMATHOCTHKH MOPAKEHUH MTEYEHH.

10. Ilpoucxoxnenue GepMEHTOB IIa3Mbl KPOBH. 3HAYCHUE OTPENEICHUsI aKTUBHOCTH (ep-
MEHTOB B IJIa3Me KPOBH C AMArHOCTHUECKON LEIBIO U JUIsl KOHTPOJIA 32 3(P(PEKTUBHOCTBIO JTEUSHHUS.

11. Xumuyeckuil cocTaB IUIa3Mbl KpOBH. MeTOJbl HCCIEIOBaHMS XMMHYECKOTO COCTaBa
TUTa3MBI KPOBH, UCTIOJIBb3yEeMbIE B KIIMHUYECKOM MPaKTHKE.

12. Bydepnsle crcTeMbl KpOBH M HX 3Ha4deHHe. Jloka3zaTenbCTBO Oy(epHBIX CBOWCTB CHIBO-
poTku KpoBu. OO01IMe NpeACcTaBICHUs O PErYIISIIUUA KUCIOTHO-0cHOBHOTO coctosiHus (KOC).

13. MexaHM3MbI IEpeHOca YIIIEKUCIOThl U KHCI0pOoJa KPOBbIO. MeXaHU3MBbl pa3BUTHS THUIIO-
KCUYECKUX COCTOSTHUM.

14. benku nnasmel kpoBu. OyHkuMH. KnnHNK0-OMOXHMHUYECKOe 3HAYEHUE ONpe/esieHus 00-
1iero O6esKa rmia3Mbl KpOBU U O€IKOBBIX (paKLuid.

15. Meronpl OOHapyX eHMS M KOJIWYECTBEHHOIO OINpejeieHHs OeNKoB B OHMOIOTMYECKHX
KHUIKOCTAX (MOYa, Tia3Ma KpoBH).

16. JlucnumonpoTenHEMUH, IPUIHHBI BO3SHUKHOBEHHUS, CIIOCOOBI pacrio3HaBaHMs M 3HAUCHHE
B Pa3BUTHU 3a00JI€BaHUI.

17. OcHOBHBIE MOKA3aTENN aHATTN3a MOYH 3/I0POBOTO YEJIOBEKA.

18. Asotrconeprkaliue BelecTBa MOYM, UX MPOUCXOXKAECHUE U poib B opranusme. [IpuHuun
orpezieNieHus: OOIIEeTo a30Ta MOYH.

19. Tlaromoruveckre COCTaBHBIE YAaCTH MOYH U MX OIpEe/IeIICHHE.

20. IlepeBapuBanue O€IKOB B KEIYAOUYHO-KHUIIEYHOM TpakTe. KauecTBeHHBIH M KoiHuye-
CTBEHHBIH aHAIIN3 KETYJOYHOTr0 COKa. Posib CONsHON KUCIOTHI.

21. Cox moKemyI0YHOM Kele3bl. YYacTie B epeBapuBaHUN YIIIEBOIOB U JTUMHI0B. [TpuH-
LUIBI U KIMHUYECKOE 3HAUEHUE ONpeAEICHUs aKTUBHOCTH aMUJIa3bl B MOYE.
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22. Knaccudukaius 1 CBOKWCTBA MpoTea3. YdacTue B nepeBapuBaHuu OenkoB. CyOcTpaTHas
cnenupUIHOCTh. THTHOUTOPBI IPOTEa3 M UX UCIOIB30BAHUE B KIIMHUYECKOW MPAKTHUKE MIPH HAPY-
HICHUU (PYHKIUH TTO/IKETYJOUHOHN JKEIe3bl.

23. IlumeBas LeHHOCTH yrieBoJoB. llepeBapuBanue u BcacbiBaHuE yrieBoaoB. Poib kiet-
YaTKU W MEKTHMHOB B NMUTaHuU. HapyieHus nepeBapuBaHUs YIII€BOJOB, MPUHLHUIBI JUATHOCTUKU
U JICYCHUSI.

24. Drarbl IepeBapyuBaHUs JIMITUIOB THIIN B KEIyI0OYHO-KUAIIIEYHOM TPaKTe. PoJb JKeTdIHbIX
KHUCIOT, pepMeHTOB. [leueHOUHO-KuUIIEUHAsT PEIUPKYIISIMS KEITYHBIX KUCIOT. MexaHU3Mbl BCachl-
BaHUS MPOJIYKTOB (DePMEHTATUBHOIO THIPOJIN3a KUPA.

25. XMMHUYECKHE DPEaKLMH, JeKallue B OCHOBE THUEHHsS OENKOB B KuiieyHuke. [loHsTHE
0 KCEHOOMOTHKaX. MexaHu3Mbl 00€3BPEKUBAHUS UX B OPraHU3ME.

26. IIpuunnbl runep- u runopepMeHTeMUil IpU NaTOJOTHYECKUX MpoIeccax.

27. Bona. 3Hauenue Bonbl. buonorndeckas poib HaTpus, Kajus, XJiopa. MexaHU3MBbI pery-
JISIIUUA BOJHO-MUHEPAIILHOTO OOMEHa.

28. MakpoanemMeHTsl (Kanbiuid, hocdop, Mmarauii). bruonorudeckas podb.

29. Ponb cepbl B 0OMEHE BEIIeCTB (THOJIOBBIC U AUCYIb(PHUAHBIC TPYIIIbI OETKOB U TOPMOHOB,
UX y4yactue B (GOPMHUPOBAHUH CTPYKTYPHI U CHEHU(PUUYECKHX CBOMCTB O€iKa; TTyTaTHOH, CyIb(o-
JIUTIA/IBI, THAMUH, OMOTHH, YYaCTHE CEphI B Ipolieccax 00e3BPEKUBAHNA).

30. MukpoanemenTsl. x 3HadeHue. Pois HOHOB MapraHima, Meau, IIMHKa, CeJIeHa, KOOaIbTa,
rona, propa.

31. MexaHu3Mbl BcachbIBaHUS, TPAHCIIOPTA U JCIIOHUPOBaHUs kKenes3a. Pomb jkene3a B oOMeHe
BEIIIECTB.

32. OcobenHoctn MeTaboimM3Ma B KJIETKAaX COCAMHUTENBHBIX TKaHed. DyHKIWU COEeTUHU-
TeIbHBIX TKaHEeH U OMOMEIUIIMHCKOE 3HAUYEHNE BHEKJIETOUHOTO MaTpUKCA.

33. benku BOJOKHHUCTBIX CTPYKTYP COEAMHUTEIBHBIX TKaHEH: CTPYKTYpHBIE (KOJIareH, dia-
CTHH) U aJare3uBHble (GUOPOHEKTUH, GUOPHUIIINH, TAMUHUH, SHTAaKTUH). OCOOEHHOCTH MEPBUYHON
U IIPOCTPAHCTBEHHON CTPYKTYphl. DyHKIMH.

34. benkoo-yrneBoanbie kKomiuiekcsl (BYK), knaccuduxanus. Ponp B opranuzme. OcoOeH-
HOCTH cuHTe3a U pacnaaa bYK, Hapymienue sTux npoieccos.

35. Xumuueckuii cocTaB MbIIeYHON TKaHU. CTPOSHUE U POJTh COKPATUTEIIBHBIX OCIIKOB.

36. MoseKymsipHBIH MEXaHU3M MBIIIEYHOTO COKpAIICHUS U paccriadieHus. ICTOYHUKY SHep-
MU U MEXaHHU3MBbI SHEProoOecrieyeH s MbIILIEYHOTO COKpAIIEHUS.

37. Knunnyeckue Gpopmbl cUHApOMa HeocTaTouHOro nmuTaHus. [Ipoucxoxaenue, xapakrep-
HbI€ HapyIIEHHUs] METa00IU3Ma.

38. Cunapom HemocTaToYHOTO HTaHus. OCHOBHBIC TPUYMHBI Pa3BUTHSI IIPH 3a00JICBAHUSIX.

39. OcobeHHOCTH 0OMEHA JIUMHIOB, YITIEBOJIOB U aMHHOKHCIOT B HEPBHOM TKaHHU.

40. TIpoucxoxIeHue BaKHEUIINX HEHPOMEIMaTOpOB (ALETUIXOJNHUH, TIyTaMaT, TJIHIIHH,
cepoToHuH, karexonamunbl, ' AMK). Mx Guosnorudeckast pojib, KaTaboJInu3M.
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INEPEYEHDb DK3AMEHAIIMOHHbIX BOITPOCOB
MO BUOJIOrMYECKOW XUMHUHA
JJIA THOCTPAHHBIX YYHAIIIUXCA MEJUIINHCKOI'O ®AKYJIBTETA

XHUMMHS BEJKOB

1. Amunokucnotsl. Knaccudukanms, cBOHCTBa, CTPOCHHUE.

2. Tumbl cBA3el 0CTATKOB aMUHOKHCIIOT B MOJIeKyJie Oenka. CBOWCTBA MENTHIHON CBS3H.

3. ®u3MKo-XUMHUYECKHEe CBOMCTBA OenkoB. PacTBOpUMOCTb, (haKTOphl yCTOWYMBOCTH OEJIKOB
B pacTBope. BricanuBanue.

4. OyHKUIUU OENKOB.

5. Hcnonb3oBanue 0J10T-aHaNM3a sl UACHTU(DUKAIIMHA OSIIKOB.

6. IloHaTre o MEpPBUYHOM, BTOPUYHOW W HAJIBTOPUYHON CTPYKTypax OEITKOBOW MOJICKYJIBI.
Tunel cBA3el Mexy ocTaTKaMH aMUHOKUCIIOT. JloMEHBI.

7. IlonsiTvie O TPETUUHOM CTPYKType OEIKOBOM MOJEKyJbl. TUIIBI CBA3EH MEXIy OCTaTKaMH
AMHHOKHCIIOT, XapaKTepHbIE IS ATOH MPOCTPAHCTBEHHOH CTPYKTYyphl. J[leHaryparms Oernka.
@DaKTOpbI, BBI3BIBAIOLINE JCHATYPALIHIO.

8. UerBepTuuHas cTpykTypa 6eikoB. [Ipumepsl GyHKIHOHUPOBAaHUS OEIKOB ¢ YETBEPTUUHON
CTPYKTYPOM.

9. Ipunnumne! knaccudukanuu 6eixoB. [IpocTeie 6enkn U UX PoIb B OpraHU3Me.

10. Cnoxuble 6enku. CTpoeHHE MPOCTETUUECKUX TPYII CIOKHBIX OEKOB. 3HAUCHHE CIIOXK-
HBIX O€JIKOB B OpraHu3Me.

MDEPMEHTBI

11. Ponb depMeHTOB B mpolieccax KU3HEASATeIbHOCTH. [IpUHIIMIIBI HOMEHKIIATYpPbI U Kiac-
cudukanuu GepMeHTOB.

12. Xumnyeckas npupoaa pepmenton. O0mue cBoiicTBa (epMEHTOB.

13. Crpoenne dpepMeHTOB. AKTHBHBIN LIEHTP epMEeHTA.

14. Kodepmentsl. Knaccugukarus u poib.

15. Mexauusm aeiictBus pepmeHToB. KuHeTnka hepMEeHTaTUBHBIX peaKIii.

16. M3odepMeHThI, UX MOJIEKYIISIPHBIE PA3HOBUAHOCTH, POJIb B KIIETKE.

17. O6mue npUHLIKIIBI PEryISIUYU (PepMEHTATUBHBIX ITPOLIECCOB.

18. MexaHHU3M W30CTEPUUECKON PETYIISIIIMKA aKTUBHOCTH (DEPMEHTOB.

19. MexaHM3M alJIoOCTEpUUYECKOM Perysliui akTUBHOCTH (DePMEHTOB.

20. KoaneHTHas MOAM(DUKAIUS CTPYKTYPBI KaK MEXaHU3M PETYJISIIMN aKTUBHOCTH (pepMEHTa.

21. Narnburopsl hepMeHTOB, KiIaccu(UKaIUs, XapaKTePUCTHKA.

22. IlpumeHenne GepMEHTOB B METUITMHCKOHN MPaKTHKE.

BUOSHEPTETUKA

23. O6miee mpejcraBieHne o MeradoauzMe. CBs3b MEXIy KaTaOOJU3MOM M aHA0OJIM3MOM.
OO6mwe (eHTpaIbHBIC) MTyTH METabOIN3MA.

24. OKHUCIUTENHHO-BOCCTAHOBUTENBHBIE MPOLIECCHl B TKaHAX. [lyTH MCHOIB30BaHUS KUCIIO-
polia B KJIETKax.

25. AneHwniioBasi cucteMa W ee OMOJIOTMYecKoe 3HaueHWe. MeXaHW3Mbl CHHTE3a W ITyTH
ncnosyib3oBanust ATO.

26. CoBpeMeHHOE MPEICTaBICHUE O TKAHEBOM JbIXaHUH. J[pIXaTeNbHAas 1€ MUTOXOHAPUI
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U €€ XapaKTepPHUCTHKA: HUKOTUHAMH/I3aBUCHMBIC U (DIIaBUH3aBHCHUMBIC TETHUAPOTreHas3bl, YOMXUHOH
(k03H3UM ), IUTOXPOMHAsSI CUCTEMA, UX XUMUYECKOE CTPOECHHE U POJIb B OKHCIUTEIBHBIX IPOIECCax.
27. OxucnurensHoe (ochopunupoBaHre. XeMHOCMOTHUYECKAss TEOpUsS OKUCIUTEILHOTO
dhochoprmmmpoBanus.
28. IIpyuMHBI THIIO9HEPTETHYECKUX COCTOSHHUN B KieTKax. MHruOuropsl u pazoOmuTenu
TKAaHEBOTO JIBIXaHUS M OKUCIUTENHHOTO (hochoprnmMpoBanHusi, MEXaHU3M UX JCHCTBUS.

OBMEH YIJIEBOJOB

29. Vraesoasl. Knaccudukanmsi, Gnosoruveckas poJb.

30. IMumesas EHHOCTH YIiIeBONOB. llepeBapuBaHue M BcachIBaHHE YIIIEBOJOB. Poib KieT-
YaTKH B MHUILIEBAPECHUH.

31. Cuntes u pacnaj IMKoreHa. MexaHu3msl peryssiiuu. Pa3nuuus rimkoreHoausa B reve-
HU 1 MBIIIIAX.

32. IlpeBpateHust yriieBOJIOB B aHAYPOOHBIX YCIOBHUSIX. DHEPTeTHUECKUI BBIXOJI TIIMKOJIN3A,
MexaHu3M oopazoBanus ATO.

33. A’po0OHOE OKHCIIEHHUE IJIFOKO3bI, 3Tallbl, KOHEUHbIE MPOAYKThl. DHEPreTUUYECKUH BBIXOJ
1 MexaHu3Mbl 00pazoBanus ATO.

34. Cynpba KOHEYHBIX MPOAYKTOB TIIMKOJIHM3a — MHPOBHHOTPATHOW W MOJOYHOH KHCIOT.
I'mokoneorenes. @epMeHTHI, YIaCTBYIOIIUE B TIIFOKOHEOTeHE3e. Perysius rirokoHeoreHesa.

35. OxkucnuTenpHoe JeKapOOKCUIMPOBAHUE NMUPOBUHOIPAAHON KHCIOTHI U JAPYIHX 0L-KE€TO-
KHCJIOT, (hepMEHThI, KOPEPMEHTHI, OMOJIOTHYECKOE 3HAUCHHE.

36. JIumonHokucielid UK. [Ipomexxyrounsie stambl, hepMeHTh. buonorndeckoe 3HauYCHHE
ukiIa. CBS3b € MPOLECCOM OKHCIUTEIBHOTO (POChHOpPHINPOBAHHUSL.

37. Ilenro3odocdaTHblil MyTh pacnaaa IIOKO3bl U ero OMoIoruyeckast poib.

38. I'mokypOHOBBIN MyTh pacrajia roKo3sl. bruonornyeckas posib.

39. Perymsmusi conepkaHus TIIIOKO3BI B KPOBU. MEXaHU3MBI PErylsiTOPHOTO JEHCTBUS TOp-
MOHOB (MHCYJIHMH, aIpCHAJINH, TIFOKAroH, TIFOKOKOPTUKOHIBI U JIP. ).

OBMEH JIMITAJIOB

40. JIunuasl. buonoruyeckas pois. Knaccngpukanus nununos. X ocCHOBHBIE CBOMCTBA.

41. Knaccuukanus >KUpHBIX KHCIOT. BRICOKOHETIpeenbHbIe )KUpHBIE KHCIOTHL. [Ipon3Bo-
HBIC apaxHIOHOBOW KHUCIOTHI (IIPOCTATIaHAMHBI, TPOCTAUKINHBI, TPOMOOKCAHBI, JICHKOTPHEHHI)
U X OMOJIOTHYECKas POJb.

42. I'munepodocdomunuasl. XUMUYECKOE CTPOCHHE, CBOMCTBA U OMOJIOTHYECKask POJIb.

43. Xonecrepon, OWOCHMHTE3 W OWoormueckas poib. Hapyimrenus oOMeHa xojectepoiia
(aTepockiiepo3, JKeTIHOKaMeHHast 00JIe3Hb ).

44. TlepeBapuBaHue >XUpPOB U (ochHoNUIUIOB B NHUIIEBAPUTEILHOM TpPaKTE: 3MYJIbIHpPOBa-
HUE, (PepMEHTHI, MPOIYKTHI THAPOIN3a, MULIEIUISIPHOE pacTBOpeHHE. POJb KEIYHBIX KUCIOT B IIe-
peBapUBaHHH JIHITHIOB.

45. PecunTte3 TpUALMITIIMLEPOIOB U GocdoaunuioB B 3HTepouuTax. GopMHUpoOBaHUE XHUIIO-
MHUKPOHOB, UX COCTaB U CTPYKTYpA.

46. JlumonpoTenHsl CHIBOPOTKH KpoBU. Kiaccudukanus, coctas, MecTo 0Opa3oBaHus, B3au-
MoTpeBpatieHus. Poib munonpoTenHInmasbl, JSMUTHH: XosiecTepoanuiatpancdepasnl (JIXAT).

47. CuHTe3 U MOOWIM3aLMS )KUPA B KUPOBOM TKaHU. [ OpMOHUYYBCTBUTEIbHAS JIUIIA3A.

48. CuHTE3 U ceKpenys JUMUAO0B B IIeYeHH. PoJb TUMOTPONHBIX (haKTOPOB.

49. LentpanbHas poinb anetwii-KoA B oOMeHe BelecTs.
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50. Knerounas nokanmm3aius ¥ OHMOJIOTHYECKOE 3HAYeHUE [-, 0- M M-OKHUCICHUS KUPHBIX
KHCJIOT.

51. Xumusm B-okucienus KupHbix KUcIoT. Pons KOA-SH u AT®. Jlokanu3amnusi OKHCICHUS
B KJieTke. CBsI3b ¢ pepMeHTaMU MepeHOCca AIEKTPOHOB. DHEPTeTUYECKUI BBIXO]T 3-OKUCICHHUSI.

52. KetoHoBbIe Tena, MeXxaHU3Mbl 00pa3oBaHMs KETOHOBBIX Tell. Ponb B opranusme. Keto3s
npu quabere U ToJIoAaHuy. 3HAUYECHUE OPEICIICHUS KETOHOBBIX TET B MOYE.

53. CuHTte3 ®UpPHBIX KUCIOT. CBsI3b C TIMKOJIN30M, MeHT030(ochaTHRIM MyTeM MpeBpalie-
HMA TI0K03bl, HuKiIoM Kpebca. 3nauenne CO2, AT®, HAJI®OH-H', 6uoruna. [TonudepmenTHbIN
KOMIUIEKC, CHUHTE3UPYIOIIUN KUPHBbIE KHUCIOTHl. AKTHUBAaTOPbl U MHTUOUTOPHI CHUHTE3a >KUPHBIX
KHCJIOT.

54. T'opmoHanbHas peryysaius oOMeHa JTUTUIO0B.

OBMEH BEJIKOB U AMUHOKHUCJIOT

55. Aszotucteiii 6ananc. HopMel 6enkoB B mutaHuy. bruonorndeckas IEHHOCTh OEJIKOB.

56. Xapakrepuctuka mporeas. Poib OrpaHWYeHHOr0 MPOTEOIHM3a B JKU3HEACATEIBHOCTU
KJICTKH.

57. IlepeBapuBanue GEIKOB B JKEITYAOYHO-KUIIEYHOM TpakTe. Posib coysiHOM KUCIOTHI. AHa-
JIU3 KEJIyI0YHOT'0 COKa.

58. IlenTuaa3sl MOHKEITYIOYHON Kelle3bl, MEXaHU3M UX JeUCTBUsA. IHTHOUTOPHI IENTHIa3 U
UX UCIOJIb30BAHUE B KIMHUYECKOW MPAKTUKE IIPU HAPYLIEHUU (QYHKLUHU MOKEITYIOUHON XK eJe3bl.

59. AMHHOKHUCIOTHBIN (oHJ KiIeTkH. Mcrounuku nomnonHeHus. IlyTu ucnonb30BaHus amMu-
HOKHCIIOTHOTO (pOHJIA.

60. ITepeamunamnpoBanue. ®epmentsl. Kodhepmentel. Posb 3Toro mporecca s sKA3HEIES-
TEIBHOCTH KJIETKH. /[MarHOCTHYECKOE 3HAUEHUE ONpPEACIICHUS aKTMBHOCTH TPAHCAMUHA3 B CHIBO-
POTKE KPOBH.

61. ITytu ne3aMUHUPOBaHHUS aMUHOKHCIOT. DepMEHTHI U KODEPMEHTHI OKHCIUTEIHHOTO J1e3-
aMUHHUpOBaHus. buonornyeckoe 3HaueHNE rIyTaMaTAErHAPOreHa3HON peaKInu.

62. Ilytu npeBparieHus: 0€3a30THCTOr0 OCTaTKAa AMUHOKHCIOT. [ TUKOreHHbIE U KeTOT€HHBIE
AMUHOKHCJIOTBHI.

63. [Tytn oOe3BpexxnBanus ammuaka. OOpa3oBaHWe TIyTaMHHA M acliaparuiHa W WX PoJib
B TPAHCIIOPTE aMMHAaKa.

64. Ob6pa3oBaHue MOYEBUHBL. Pojb MeyeHn B MOUEBMHOOOpa30BaHUU. 3HaUEHUE MCCIIE0Ba-
HUS YPOBHSI MOYEBUHBI M OCTaTOYHOTO a30Ta B KJIIMHUYECKOM MPAKTHKE.

65. JlekapOokcmimpoBanue aMHHOKUCIOT. OOpa3oBaHHe OWOTEHHBIX AaMHHOB M WX POIIb
B OpraHus3Me.

XUMUA 1 OBMEH HYKJEUHOBBIX KUCJIOT

66. Hykneunossie kucnotsl. JIHK u PHK, ux ctpoenue, pacnpenenenue B kieTke, QyHKIHUH.

67. Ocobennoctu nepBuuHON 1 BTOopruHOU cTpykTypsl JJHK n PHK. B3anmoaeiicTBue HyK-
JIEMHOBBIX KHCIIOT ¢ OenkaMu. CTpoeHue HyKJIEOPOTEUHOB.

68. Koneunsle mpoayKThl pacnaia TUPUMHUINHOBBIX U MYPUHOBBIX HYKJIEOTHOB. 3HAYCHHE
OIIpEJIETICHUS COCPKAHUSI MOYEBOM KUCIIOTHI B KPOBU U MOUY€ B KIIMHUYECKOU IPAKTHUKE.

69. bruocuHTe3 MypHHOBBIX HYKJICOTHIOB. McXoHbIe CyOCcTpaThl cuHTe3a. Perymsmus cuaTesa.

70. buocuHTEe3 MUPUMHUIMHOBBIX HYKJICOTHIOB. Mcxomuble cyOcTpaThl cuHTe3a. Perymsmms
CUHTE3A.

71. Hazosure ne3okcupubonykiaeotuas! s cuatesa JJHK u ykaxxkure mytu ux oOpa3oBaHusl.
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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. Agantopuas ¢pynkmus T-PHK.

76. CoBpeMeHHBIE MpeICTaBIeHUs 0 OnocuHTe3e Oernka.

I"'OPMOHBI

77. T'opmonbl. Xumuueckas npupoja. Knaccudukanus. Csizb CTpyKTYpbl TOPMOHOB C MeXa-
HHU3MOM HX JICHCTBUA.

78. MexaHu3MBbI ACUCTBHSI TOPMOHOB HA KJIETKU. Poib G-0€mKoB, BTOPHYHBIX TOCPEIHUKOB,
MPOTEMHKHUHA3.

79. T'opmonbl runodusa, UX XumMuueckas npupoja. Cssb ¢ Tunotagamycom. ['opMoHbI aje-
Horuno¢uza. CoMaTOTPONMH — MOJICKYJISIPHBI MEXaHW3M IPOBEICHUS CUTHAJNA B KIIETKY, BIIHSI-
HUE Ha META0OIU3M.

80. I'opmons! Helporunoduza. BazonpeccuH — MONEKYIISPHBII MEXaHU3M MPOBEACHUS CHUT-
Haja B KJIETKY, BIIUSHHUE HA METa0O0IN3M

81. 'opMOHBI IUTOBUIHON Kene3bl. MIX cTpoeHne, MeXaHu3M JeHCTBUS, BIMSHUE HA MeTa-
6omm3Mm. ['uno- u runepTUpeos.

82. l'opmonsl, perynupytoniue oOMeH Kanblus U Qochopa. XuMmuyeckas Mpupoaa, Mexa-
HU3MBI TIepelaun CUTHaJa B KJIIETKaX-MUIICHAX, OMOJIOTUYECKOE EICTBHE.

83. Mucynuu. XuMmudeckas MpUpoia, PEeHENTOpbl, MEXaHU3M Nepeaayll CUTHajla B KJIETKaX-
MunieHsx. BausHue nncynuna Ha oOmeH BeecTB. CaxapHblil 1uaber.

84. I'moxaron. XuMudeckasi Mpupoja, PeLenTopbl, MEXaHU3M Tepeaun CUTHaIa B KJIeTKaxX-
MUIICHSIX, BIUSHIE Ha OOMEH BEIIECTB.

85. I'mokoKOpTHKOUABI. XUMUYECKas MPHPOJIA, PEIENTOPhl, MEXaHW3M Iepeadyd CHrHala
B KJICTKaX-MHIICHSX, BIMSHIE HA OOMEH BEIECTB.

86. MuHepalOKOpTUKOUAbI. XUMUYecKasi MPUPOa, PELENTOPbl, MEXaHU3M Tepejaul CUTHa-
J1a B KJIETKaX-MUIICHSIX, BIUSHUE Ha OOMEH BEIIECTB.

87. T'opMOHBI MO3TOBOM YacTH HAIMOYCYHUKOB. KaTexosiaMuHbl: TodaMuH, aapeHaInH, HO-
panpenanuH. CTpoeHHe, PEUENTOpbl, MEXaHW3M NepeAaydl CHTHajla B KJIETKAaX-MUIICHSX, POJb
B OpraHu3Me.

88. MyxXckue 1 )KEeHCKHE M0JIOBbIe TOPMOHBI. XUMHUYECKask IPUPOJIA, PELETITOPbI, MEXAHNU3M
nepeayd CUTHaJa B KIIETKaX-MUIIEHX. BiusiHue Ha 0OMEH BelIeCTB.

bHoOXVMHs IUTAHUSA U1 UHTETPAIIMSI METABOJIM3MA

BoaxopacrBopuMbie BUTAMUHBI

89. OOuras xapakTepucTHKa U Kiaccu(UKalus BUTAMUHOB. AHTUBUTaMUHBI. METOBI OIeH-
KM 00€CIIeYeHHOCTH OpraHn3Ma BUTAMHUHAMMU.

90. buotnn. KodepmentHas dopma. buomormyeckas ponb. [Ipu3HakW THUIIOBHTaMHHO3A.
[TumeBsie ucrounnku. CyrouHasi mOTPeOHOCTb.

91. Butamun Bi. Yuactue B noctpoenun kodepmenTos. Poss B oOmene BemiecTs. [lpu3znaku
runoBuTaMuHo3a. [Iumessie ncrounuku. CyroyHasi moTpeOHOCTD.

92. Butamun B,.Ctpoenwue, yuactue B oOpa3zoBaHnu (hIaBHHOBBIX KodepMeHTOB. broioru-
yeckas pousb. [lpusHaku runoBuramMuHo3sa. [umessie ncrounuku. CyroyHas noTpeOHOCTb.
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93. Buramun Bs. Yuactue B oOpazoBanuu kopepmeHToB. Pois B oOMene BemiecTB. [Ipu3Ha-
KU TUIIOBUTaMuHO3a. [TumeBsie ncrounuku. CyTroyHast mOTpeOHOCTb.

94. Burtamun B12. Kobamunusie kodepmeHTsl. YuacTue B oOMeHe BemecTs. [Ipu3Haku rumo-
BUTaMuHo3a. [Iumessie ncrounuku. CyroyHasi HOTpeOHOCTb.

95. Buramun C. buonornyeckoe 3Hauyenue. [lpusHaku runoBuramuHosa. [IuineBbie ucTou-
HuKku. CyTo4Has MOTpeOHOCTb.

96. IlantoTenoBas kuciora. KodepMeHTsI, conepxamiue NaHTOTEHOBYIO KUCIOTY. bronoru-
yeckas pousib. [Ipusnaku runoBuramuno3sa. [Iumessie uctounuku. Cyroynasi moTpeOHOCTD.

97. Butramun PP. Ctpoenue, yuactue B 00pa30BaHMM HUKOTHHAMUIHBIX KOdepMeHTOoB. [1pu-
3HAKM TUIIOBUTaMUHO3a. [InmeBsie ncrounuku. CyToyHas moTpeOHOCTb.

98. ®onuesas kucnora. CtpoeHue, ygactue B oOpa3zoBanuu kohepmeHTOB. Poias B oOMeHe
BenlectB. [Ipu3Haku runoBuramMuno3a. [Iumesie ncrounuku. CyrouHasi HOTPEOHOCTD.

99. BuramuHOIIO00HBIE BeliecTBa: OMOQIIaBOHOU B! (BUTaMUH P), mapaamMuHOOEH30WHAS
KHMCJIOTa, HTHO3MUTOJI, TaHraMoBasi KUCJIOTa, JIUIOEeBas KUCIO0Ta, X0ouH, BUTaMuH U u ap. buonoru-
YyecKasi poJib.

/KupopacTBopumMble BATAMHHBI

100. Buramunsl rpynnsl A. buonorudeckas poinb. SIBjaeHus rumno- u runepsuramunosa. [lu-
meBble UCTOYHUKH. CyTO4Hast HOTPEOHOCTD.

101. Butamunsl rpynmnsl E. bruonoruueckast ponb. SIBnenus runoButamMuHo3a. [uimessie nc-
TouHukH. CyTOoyHasi MOTPEOHOCTbD.

102. Buramunsl rpymnmnsl D. Ctpoenue, Ouonoruyeckas poib. SIBJISHHS TUIIO- U THIEPBUTA-
MuHo3a. [Tumessie ncrounnku. CyTouHas MoTpeOHOCTD.

103. Butamunsl rpynmnsl K. buonornyeckas ponb. I'unoButamuno3. [lumieBbie MCTOYHUKH.
CyrouHas MOTpeOHOCTb.

Bona u MuHepajibHbIe BellleCTBa

104. Bona. 3nauenne Boabl. bronornyeckast posib HaTpHsl, Kaus, Xjaopa. MexaHu3Mbl pery-
JISIIUUA BOJTHO-MUHEPATILHOTO OOMEHa.

105. MakpoanemeHTs! (kasblui, Gocdop, Maruuii). buongoruueckas poss.

106. MuxpooanemeHTsl. Mx 3HaueHue. Poinb MOHOB MapraHua, Meau, IIMHKa, celieHa, KoOallb-
Ta, oxaa, propa.

107. Ponb cepsl B 0OMeHe BemiecTB. THONOBBIE U AUCYIb(UIHBIE TPYIIIBI OSIKOB U TOPMO-
HOB, MX YydacTHe B (DOPMHUPOBAHUM CTPYKTYpPbl U clenu(pUUecKuX CBOUCTB Oenka. ['nyraToH,
Cynb(OIUNUIBI, THAMHH, OUOTHH, Y4acTHe B 00€3BpEKUBAHUM.

108. MexaHu3MBl BCAachIBaHUs, TPAHCIOPTA M JICTIOHMPOBAHHUS Jkene3a. Poib xkene3a B 00-
MEHE BEILECTB.

HNuTerpanust MeTa6o1u3Ma 1 HApyLIeHUsS] MTUTAHUSA

109. MexopranHblii MeTabO0NIM3M U O0ecIeueHue OpraHu3Ma SHEeProcyocTpaTaMu B COCTOSI-
HUU T0CJIe TpUeMa MHILH.

110. MexopraHHbIii MeTa0O0JIN3M B OOECIICYeHUE OpPTaHu3Ma SHEProcyocTpaTaMu B COCTOSI-
HUM HAaTOUIAK U IPU JITUTEIHHOM T'OJI0JIAaHHH.

111. Knunauyeckue popMbl cHHApOMa HeAOCTaTouHOro nuTaHus. IIpomcxokaeHue, xapak-
TepHbIE HapyIlIeHUs MeTabonu3Ma.

BuoxumMus KPOBAU

112. XumuuecKkuii cocTaB TUIa3Mbl KPOBH. BeNKu Iia3Mbl KPOBH M WX POJb B OpTaHU3ME.
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 IIJIa3Me KPOBH C AMATHOCTHUYECKON IEIIBIO U JUIsI KOHTPOJIA 32 3()(HEKTUBHOCTHIO JICUCHHS.

114. BydepHbie cucTeMBbl KPOBU M UX 3HAYCHHE.

115. MexaHu3Mbl HEpeHOca KHUCIOPOAAa U YIJIEKHCIOTHI KpOBbIO. MexaHM3Mbl pPa3BUTHS
TUIOKCHUYECKUX COCTOSIHUM.

116. CeeptbiBanue kpoBH. Pa3pl remokoaryisauuu. akTopel ¥ MEXaHU3Mbl CBEPTHIBAHUS
KPOBH.

117. 3nauenue MOHOB KaJblus U BUTaMuHa K B mpolieccax cBepThIBaHUS KPOBH.

118. AnTHKOAryJassHTHasI CHCTEMA.

119. ®ubpunonus. buonornyeckas poib Gudpunonusa. [InasmunoBas cucrema.

buoxumus NEYEHU

120. Ponp meueHn B OOMEHHBIX Ipolieccax B opraHu3Me. AHTUTOKCHYecKass (PyHKIIHsS rede-
HU. BUOXUMUYECKHE METO/IbI TUArHOCTUKH TTOPAKCHHSI TICUCHHU.

121. CunHTe3 W pacnaj KpOBSHBIX MHUTMEHTOB. Poib medeHM B 00pa3oBaHUM KEITIHBIX
MUTMEHTOB. MeTaboJIM3M KETUHBIX ITUTMEHTOB.

BbroXuMUSsI MBIIII]

122. Xumuueckuii cocTaB MBIIEYHON TKaHU. CTPOSHHUE U POJTh COKPATUTEIILHBIX OCITKOB.
123. MonekyisipHble MEXaHH3Mbl MBIIICYHOTO COKpalleHUs W paccialieHus. McrouyHuku
SHEPIuHu, 00CCIICYNBAIOIIIE MBIIICYHOE COKPAIIICHUE.

BUOXUMMUS COEAUHUTEABHBIX TKAHEM

124. benkoBo-yrieBoaHbIe KOMIUIEKCH. Kinaccuukamus u ponb B opranuzme. OcodeHHOCTH
OMoCcHHTe3a U pacraga OeTKOBO-yIJIEBOAHBIX KOMIIJIEKCOB CO€AMHUTENIBHBIX TKaHEH.

125. benku BOJIOKHUCTBIX CTPYKTYp COEIMHUTENbHBIX TKaHEeH (KoJulareH, 3J1acTuH, GpuOpoH-
eKTUH). OCOOEHHOCTH CTPYKTYpbl. DyHKIINH.

126. OcobenHocTn OMocHHTE3a KoJUTareHa u snactuHa. Pons Butamuua C B CHHTE3€ KOJUTa-
reHa.

buoxumMuga Mmouyu

127. OcHOBHBIE TTOKA3aTEIM aHATN3a MOYH 3]J0POBOTO YEIIOBEKA.
128. TTaronornyeckne KOMIOHEHTHI MOYH U UX OTpeeNICHUE.

BUOXUMMSI HEPBHOM TKAHU

129. OcobeHHOCTH OOMEHA JTUMHJIOB, YTIIEBOAOB 1 aMUHOKHUCIIOT B HEPBHOM TKAaHH.
130. INpoucxoxkaeHne BaXHEHIIIMX HEHPOMEIMATOPOB (ALETHIIXOJIHMH, TJIyTaMaT, TJIUIUH, Ce-
poronuH, karexonamuuel, [ AMK). Ix Guosorndeckas poJib, KaTaboJIU3M.
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