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ITPABUJIA TEXHUKH BE3OITACHOCTH
IPU PABOTE B XUMHUYECKOM JIABOPATOPUH

K pabote B xumMuueckux 1ab0opaTopusix TOMYCKAIOTCS JHIIA, MPOIIEIIINEe HHCTPYKTAK
0 OXpaHe TPpyJa U He UMEIOIINE TPOTUBOTIOKA3aHUN IO COCTOSIHHUIO 3/IOPOBBSI.

OOyuaromiuecs: 00s13aHbl BBITIOJHATH TPEOOBAHUS MO OXpaHE TPyJa U MOoxapHOU Oe3-
OIACHOCTH, 3HATh MOPSAOK JACUCTBUI NpU MOXKape, MECTa PACIIOIOKEHHUS CPEICTB MOXKAPO-
TYIICHHUS.

[Ipu pabote B 5nabopatopuu BO3MOKHO BO3JIEUCTBHE Ha PalbOTAIOMIUX CIETYIOLIUX
OITACHBIX U BPEIAHBIX MPOU3BOJACTBEHHBIX (PaKTOPOB:

— XMMUYECKHE OKOTH TpU TOMAJaHUM HAa KOXY WM B IJa3a €IKUX XUMHUYECKUX
BEIIIECTB;

— TEPMUYECKHE OKOTH TIPH HEAKKYPAaTHOM IT0JIh30BaHUU CIIUPTOBKAMH W HarpeBaHUU
JKUJIKOCTEH;

— MOpE3bl pyK P HEOPEKHOM 00palleHuu ¢ J1ab0paToOpHOI OCYAOM;

— OTpaBJICHHE MTapaMU WIH Tra3aMU BBICOKOTOKCUYHBIX XUMHUECKHUX BEUIECTB;

— BO3HUKHOBEHHUE TOKapa MPU HEAKKypaTHOM OOpPAICHUU C JIETKOBOCIUIAMEHSIOTIIN-
MUCS U TOPIOYMMH JKUTKOCTSIMU;

PaGorars B moMeneHuu 1a00paTOPUU paszperiaeTcsi TOJIbKO B MPUCYTCTBUH MPEMNoia-
BaTeJsl.

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

[lepen 3akuraHveM CIHUPTOBKU HYKHO YAOCTOBEPUTHCS, UYTO KOPITYC €€ HCIPaBEH,
(GUTHUIIH BBIMYIIEH HA HYXKHYIO BBICOTY U PACHyIIEH, a TOPJIOBUHA U JepxkaTellb (UTHIISL
CyXHue.

3KKEHHYIO CIIMPTOBKY HENIB3S TEPEHOCUTh C MECTa Ha MECTO, HENb3s 3aKUTaTh
CIIUPTOBKY OT JPYIOM.

lacuth cIMpTOBKY HYKHO, HakpbIBas Ijiamsi (GUTHIS KOJIMA4YKOM. 3aayBaTh IUIaMs
3anpeniaeTcs.

Kaxprii 00y4aroniuiicss JOKEH BBITIOJHATH J1a0OpaTopHbIe pabOThl HA 3aKperUICH-
HOM 32 HUM y4e€OHOM MECTE, HE 3arpOMOK/JATh €r0 MOCTOPOHHUMH TpeaMeramu. [lepexon
Ha Jipyroe paboyee MecTo 0e3 pa3perieHus MpenoaBaTelis He T0MyCKaeTcs.

[Tepen BwIMONTHEHMEM J1a0OPATOPHOW PaOOTHI CTYACHT O0S3aH HM3YYUTh METOIUKY
1 TpeOOBaHUS 10 ee Oe30NaCHOMY IPUMEHCHHIO.

[IponuThie Ha MMON WU CTOJ BEMIECTBA OOydYarOIIUECs MOTYT 00€3BPEIUTh U yIaTUTh
MOJT PYKOBOJICTBOM IIPETIOIaBaTeNsl WM JTaOOpaHTa.

OOyuaronumcst 3ampeniaeTcsl MOKUIaTh Ja0opaTOpUIo, OCTaBisAsl 0e3 IpHCMOTpa

3AXKKCHHBIC CITMPTOBKHU U APYTUC HATPCBATCIIBHBIC HpI/I60pI>I.



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

3AHATHE 1
BBEJIEHUE B IIPAKTUKYM. BBEAEHUE B BUOXUMMHIO.
CTPOEHHUE AMUHOKHUCJIOT U IEIITUAOB. KOJIMYECTBEHHOE OIIPEJEJIEHHUE
COJAEPKAHUS BEJIKA B BUOJIOI'MYECKUX XKUJAKOCTAX

AKTYaJIbHOCTb TeMbl. AMUHOKHUCIIOTHI IIOCJIE BCACBIBAHUS MCIIOJIb3YIOTCS B OpraHu3Me JUIs
CHHTE3a clelM(PUIECKUX TKaHEBBIX O€NKOB, (PEPMEHTOB, TOPMOHOB, 'éMa, OMOTreHHbIX AMUHOB, I1y-
PUHOBBIX M MMPUMHUAMHOBBIX a30TUCTBIX OCHOBaHMWM. B meueHu M3 aMHHOKUCIOT CUHTE3UPYIOTCS
OeKHU IUIa3Mbl KPOBU. MeTO/Ibl KOJIMYECTBEHHOIO ONpe/eieHus Oellka B OMOJOrMUeCKUX JKUIKO-
CTsX (pacTBOpax) LIMPOKO MCHOJIB3YIOTCS B MEIMLMHCKON npakTtuke. KomumuecTBeHHOE ompenerne-
HUE coJiepKaHMs OelKa B ChIBOPOTKE (IU1a3Me) KPOBH MPOBOJAT Ul AMArHOCTHKH LEJIOro psijia
3a00JsIeBaHUH.

Iesab 3aHATHSA: 3aKPENUTh 3HAHUS O CTPOCHUHU U (PU3MKO-XMMUYECKHX CBOMCTBaX aMHHO-
KHMCJIOT KaK CTPYKTYPHBIX €IMHUI] OCJIKOB U MENTUO0B; U3YUYUTh CBOICTBA NENTHIHON CBS3U; YCBO-
UTh OOIIKE IPUHIUIBI KOJIMYECTBEHHOI'O ONpENIeIeHus coepkKaHus Oelika B OMOJIOTMUECKUX KU-
KOCTSIX.

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

*  obwell xumuu.

— mpaBuia paboThl B XUMUYECKHX J1a00paToOpuUsiX;

" OUOOP2AHUYECKOU XUMUU:

— aMUHOKHCJIOTHEIN COCTaB OCJIKOB;

— CTPOECHHE aMUHOKHCIIOT, HOMEHKIIATYPA;

— Kiaccudukaius 1 oo1Me CBONCTBa aMUHOKHCIIOT;

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

— Kinaccuduxanus v GyHKIUU OENIKOB;

" MeOUYUHCKOU U OUOOSUYEeCKOU PU3UKUL:

— 3akoH byrepa—JlamGepta—bepa;

— YCTPOHCTBO M MPUHIIUII pabOThI KOJIOPUMETPA.

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

3aoanue 1. Kakas 13 nepeyrcIeHHbIX aMMHOKUCIIOT SIBJISIETCS] HEUTPaJIbHOM?
A. I'uctunun. B. Acnaprar.
b. Ananus. I'. JIn3un.

3aoanue 2. Boibepure aMUHOKHCIIOTY, KOTOpasi He 00J1a/1aeT ONTUYECKON aKTUBHOCTbIO:

A. Anaguny. B. I'munun.

b. [lucreun. I'. Aprunus.

3adanue 3. Ha30BUTE aMUHOKHUCIIOTY, COJEPIKAIIYIO KOJBIIO MHAOMA!
A. OxcunusuH. I'. IIponun.

b. Cepumn. . T'uctuaun.

B. Tpunrodas.

3aoanue 4. Bribepute 0-UMHHOKHUCIIOTY:
A. OxcunusuH. I'. IIponun.

b. Cepumn. J. I'nctuaun.

B. Tpunrodas.



3aoanue 5. OnuronenTuj — 3TO COEAUHEHHUE, KOTOPOE COJIEPKNUT:
A. 2 ocTaTKa aMUHOKHCIIOT. B. 10 ocTtaTk0B aMUHOKUCIIOT.
Bb. 9 ocTaTkOB aMHUHOKUCIIOT. I'. 12 ocTaTKOB aMHUHOKHUCIIOT.

3aoanue 6. benok — 3T0 COeAMHEHHUE, KOTOPOE COJACPIKUT:
A. 15 ocTaTkOB aMHUHOKHCIIOT. B. 49 ocTaTKOB aMHHOKHUCIIOT.
b. 28 ocTaTkOB aMHUHOKHCIIOT. I'". 120 ocTaTKOB aMHUHOKUCIIOT.

3aoanue 7. Kakue GyHKIMU TPUCYIIH TOIBKO Oenkam?
A. Dueprernueckas. b. Katanmuruueckas.  B. bydepnas.  I'. CtpykrypHas.

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

Bonpocs! puis1 06cyxneHust:

[Tpeamer, uenu u 3aga4u OUOXUMMUHU.

AMUHOKHCIIOTHI, KJIACCH(HKAIH, 00IINEe CBOHCTBA.

[TentuaHas cBsA3b, CBOWCTBA (PEHTI€HOCTPYKTYPHBIN aHanu3, noctynars! Ilonuara—Kopn).
[Mentunst, crpoenue. Kinaccudukarys u 6noiorudeckast poiib IenTHIOB.

benku kak kiacc opraHMYecKuX BellecTB, Omonormueckue QpyHkumu. Knaccuduxanms

orwdpPE

OEJIKOB.
6. KonnuectBennoe onpenenenue Oenka OmypeToBbIM MeTonoM. IlocTpoeHne kamuOpoBoOd-
HOTO0 rpaduka u padoTa ¢ HUM.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

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

2. buonoeuueckas xumusi / A. JI. Taranosuu [u ap.]. Musck : Bemm. mx., 2013. C. 5-19, 29-31.

3. KoHcnekT Jiekmuii.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Monexyna aMUHOKHUCIIOTBI, HAXOJSILASCS B U303JIEKTPUUECKON TOUKE:
A. Nmeet nonoxurensHbli 3apsia. b. He nmeer 3apsina. B. Imeer orpunaTensHblil 3apsia.

3aoanue 2. B n3031eKTpUUeCcKoil Touke O€I0K:
A. VIMeeT HanMEHBIIIYI0 PAaCTBOPUMOCTb.

b. SBnsiercsa katTnoHOM.

B. ABnsercs ampuronom.

I'. Obnanaer HauboNbIIEH CTENEHBIO HOHU3ALUH.

3aoanue 3. B kaxoii cpene nentug Ana-I'nc-JIuz-®en Oyner aBuratrbes K KaToy MpH AJIEK-
Tpoopese?

A. Kucnoi. b. Helitpansraoii. B. [lleno4ynoi.

3aoanue 4. Bribepure npaBuIIbHbBIE YTBEPKACHUS:

A. buypeToBy0 peaKkIuIo Tal0T BCE aMUHOKHCIIOTBHI.

b. buypetoByto peakuuio gaet ouyper.

B. buyperoByo peaknuuio Jar0T TPUIENTH/IBL.

I'. BuypeToByio peakiuio JatoT OeNKH.

HpCIGMJleOCmb pemeﬂuﬁ npoeepbvnie, conocmasue ux ¢ omeemdamul.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMBbI)

3aoanue 1. B xnuHndeckoi nmaboparopuu Ajs Leied napeHTepaabHOro MUTaHUsI CMECh aMU-
nokucnot (I'mu, Ana, 'y, JIuz, Apr, Cep, Acm) pa3aenstoT metoaom siekrpodopesa mpu pH = 6,0.
Kakne aMMHOKUCIIOTHI OyyT ABUraThes K aHOJY, KaKue — K KaTojy, a Kakue OCTaHyTCs Ha MecTe?
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3aoanue 2. TlonOepute Kk KaKI0MYy O€IKY COOTBETCTBYIOIIYIO ()YHKIIHIO:

1. Konnares. A. CTpyKTypHas.

2. UmmyHOTII00YIINH. b. CokpaTtutenbHasl.
3. UncynuH. B. TpancnoptHas.
4. 'emornooOuH. I'. Karanutuaeckas.
5. AKTHH. J. 3amuTHas.

6. Kepatus. E. T'opmonanpHasi.
7. Pononcud. K. Peuenropnas.

8. AnpOymuH. 3. Tokcuyeckasi.

3aoanue 3. CBOWCTBO MOIJIONIATh CBETOBOM MOTOK € JJTMHOW BOJIHBI 280 HM mpu cieKTpodo-
TOMETPUHU 00YCIIOBJICHO HATMYHEM B OEJIKe:
A. Tpuntodana. b.Ilpoauna. B.I'mctuauna. I'. Tuposuna.

3aoanue 4. B xiMHUKY TOCTynHII peOCHOK 3 JIET ¢ MUIICBBIM OTpaBiIcHHEM. JKanoOsl: qua-
pes, peota. [Ipu GuoxumMHuueckoM aHanu3e KpoBU KOHIeHTparus odmiero 6enka — 100 r/n. Jlan-
HBIW [10KAa3aTellb XapaKTEPU3YET:

A. AGCONIIOTHYIO THUIIEPIIPOTEMHEMHIO.

b. Hopmonporennemuro.

B. OTHOCHUTENBHYIO THIIOIIPOTENHEMHUIO.

I'. OTHOCHTENBHYIO TUIIEPIIPOTEHHEMHUIO.

OTBeTHhI 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,b.3— A, b.4—B5,B,T.

JIABOPATOPHASI PABOTA (60 MuHYT)

KoanuecTtBeHHoe onpeaesnenne o0mero 0ejika OMypeToBbIM MeTOI0M

Cpenu pa3luyHBIX METOJOB OIpefeseHus: oduiero Oenka B CHIBOPOTKE (IMJ1a3Me) KpOBU
HauOoJblIee paclpoOCTpaHEHHE MOTYUYHUIN KOJIOPUMETPUUECKUE METObI, a CPeId HUX — METOJ,
OCHOBaHHBIN Ha OMypeToBoil peakunu. OH o0nagaeT cneunu(PUUHOCTHIO ONPEIETICHUs], TOUHOCThIO
U JOCTYIHOCTBIO. [Ipyroii KosiopuMeTpuueckuii MeToq — Meron JIoypu — coderaer HCIob30Ba-
HUe OMYpEeTOBOIl peaklMM U peaklUy BOCCTaHOBJIEHUS peakThBa donnHa HUKINYECKUMU aMUHO-
KHUCJIOTaMH (THPO3MHOM, (hDeHMIIaTaHWHOM, TpUNTOo(haHOM). XOTsS 3TOT METOJ U Oosiee UyBCTBHUTE-
JIEH, HO OH CJIOKEH I10 MPUTOTOBJIEHUIO OCHOBHOI'O pacTBOpa M MeHee CHEelU(HUYEH, T. K. LEJbIH
P APYTUX BEIIECTB 00pa3yroT ¢ peakTuBOM DOJIMHA KOMIIEKCHI XapaKTepHON OKPaCcKH.

Ilpunyun memooa. Metoq OCHOBaH Ha OOPAa30BAHUU OKPAIIEHHOTO B (MOJIETOBBIN IIBET
KOMILJIEKCa MENTHIHBIX CBsA3el Oelka ¢ MOHAMHU JIBYXBaJEHTHOW Menu (Cyib(ara MeIu) B LIEI0U-
HOU cpene. MIHTEHCHMBHOCTh OKpacku pacTBopa MpsIMO NMPOMOPIMOHANIbHA KOHIEHTpAaluu Oeka
B CBIBOPOTKE U OIpeessieTcsi pOTOMETPUUECKH.

Xo00 pabomst. B 1-10 pobupky (omnbiT) HamuBaroT 0,1 M1 nccneayeMon ChIBOPOTKH, BO 2-F0
(xonTposb) — 0,1 M 0,9 % pacTBopa xyopuaa HaTpusi. B 06e npoOupku NpuIIMBaIOT 1Mo 5 M O6U-
yperoBoro peaktuBa. ComepkxumMoe MpoOUpPOK OCTOPOKHO MEPEMENINBAIOT, n30eras o0pa3oBaHUs
neHsl, 1 yepe3 30 MUH (HOTOMETPUPYIOT ONBITHYIO MPoOy B KtoBeTax 10 MM Ipu 3€J1€HOM CBETO-
¢unbTpe (AnuHa BoHBI — 540 HM) IPOTUB KOHTPOJIBHOIO pacTBopa. OmnpeneianB SKCTUHKIINIO HC-
CJIEZIyEMOr0 PacTBOpa, HAXOAT MO KaTMOpPOBOUHOMY rpaduKy, KaKoil KOHIeHTpaluu Oenka (B /1)
OHAa COOTBETCTBYET.

Ilocmpoenue kanubpoeounou Kpueoiui. Jjis MOCTPOCHUS] KPUBOM TOTOBAT U3 OCHOBHOTO
CTaHJApTHOTO pacTBopa Oenka ¢ koHueHtpanuen 100 r/m paboumne pactBopbl anpoymuna: 20, 40,
60, 80, 100 r/n. dns aroro x 0,2; 0,4; 0,6; 0,8; 1 M crangapTHOTO pacTBopa Oenka go6asistoT 0,8;
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0,6; 0,4; 0,2; 0 M 0,9 % pactBopa NaCl. 13 kaxnoro passeaenust 6epyT mo 0,1 mi pactBopa
Y BHOCST B IPOOUPKHU, coleprkaliie mo 5 mu OuyperoBoro peaktusa. Yepes 30 MUH U3MEPSIOT JKC-
TUHKIUIO CTaHAAPTHBIX MpoO Ha GOK mpoTHB KOHTPOIIS, TAaHHBIE 3aHOCAT B TAOIUILy (CM. CIEIyIO-
uryto crpanuily). CtposT rpaduk, OTKIabIBas HA OCH aOCLIUCC 3HAUEHHs] KOHIEHTPAallUKU CTaHapT-
HBIX PacTBOPOB Oenka (B T/J1), HA OCH OPJIMHAT — COOTBETCTBYIONINE UM BEIMYMHBI ONTHYCCKOM
IJIOTHOCTH.

Pesyabrar:

JlaHHBIC 7151 TOCTPOEHUS KATMOPOBOYHOM KPUBOIA:

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

EA

v

C,1/n

Z[aHHLIC, IMMOJIYYCHHBIC ITPU UCCIICAOBAHNN 06pa3ua CBIBOPOTKH.

Eon= Con.=

Knunuxo-ouaznocmuueckoe 3nauenue. HopmanbHoe copepxanue oOuiero Oeinka B ChIBO-
pPOTKE KpOBU (HOPMOIIPOTEHHEMHS) Y B3pOCHbIX — 65-85 r/n, y mereit mo 6 met — 56-85 r/m.
N3meHeHns KOHLEHTpaluu oOuiero 6enka MoryT ObIThb Kak aOCONIOTHBIE, TAK U OTHOCHUTEJIbHBIE.
OTHOCHTEIbHbIE U3MEHEHHS CBSI3aHbI C U3MEHEHHEM 00beMa KpoBH (11a3Mmbl). Tak, OTHOCUTENbHAsS
THITOTIPOTeNHEMHS (TIOHM)KEHUE KOHIIEHTpaIuy OelKa B KPOBH) Pa3BUBACTCS NPU THIPEMUH, T. €.
Harpyske BOJOH, BOJHOM OTpPaBJICHUHU, & OTHOCUTEIbHAS THUIIEPIPOTENHEMHUS (TIOBBIILICHHE KOHIICH-
Tpanuu OejKa B KPOBH) BO3HUKAET MPHU CTYHICHUH KPOBH M3-3a 3HAYMTEIBHBIX MOTEPh KUIAKOCTH
IpU MOHOCAX, HEYKPOTHUMOI pPBOTE, YCUJICHHOM IOTOOTICICHUH, XOJepe, 0XKorax. AOCONIOTHas
THITOTIPOTENHEMHS HAOIOAaeTCs pH HeppUTax, 3IIOKAYeCTBEHHBIX OITyXOJISX, aTAMEHTAPHOU JHC-
Tpoduu. AOCOTIOTHAS TUIIEPIIPOTEMHEMHUS BCTPEYAETCSI CPABHUTEIBHO PEIKO, HAPUMEp, IPU MHU-
€IIOMHOH 00JIE3HU, XPOHUYECKHX TTOTHAPTPUTAX.

BriBoa:

IHoanuces npenogaBares:



3AHSATHE 2
YPOBHU CTPYKTYPHOM OPTAHU3AIIMM BEJIKOBBIX MOJIEKY.JL
®U3UKO-XUMHUYECKHUE CBOMCTBA BEJIKOB.
PEAKIIMHN OCAXKJIEHUSA BEJIKOB

AKTYaJIbHOCTH TeMbl. V3ydeHue (QU3NKO-XMMHYECKHX CBOWCTB OCIIKOB HEOOXOAWMO IS
MMOHVMAHHUST MEXAHW3MOB Pa3BUTHUS MHOTUX MATOJOTHYECKUX COCTOSHHUH (Hampumep, OTCKOB),
MEXaHU3MOB TPAHCIIOPTA BEUIECTB (B TOM YHMCIIC JICKAPCTBEHHBIX NpenapaTtos). Ha 3Hanuu ¢usuko-
XUMHYECKUX CBOWMCTB OCIIKOB OCHOBAHO MIX MOJYyYEHHE M MCIOJB30BaHUE B KAYECTBE JICKAPCTBEH-
HBIX IMPEraparoB. Peakuu ocaxIeHUs NCIOIb3YIOTCS B MEAMIIMHE [T KAYeCTBEHHOTO U KOJINYe-
CTBEHHOTO OMPE/ICIICHUS OeJiKa B OMOIOTHYECKUX KUIIKOCTSIX, ISl YAaJIeHUsI OCIIKOB U3 PACTBOPOB.
[TpoObI KOJIIOUIOYCTOMYMBOCTH HCHOIB3YIOTCS U (DYHKIMOHAIHHON JTHArHOCTHKU OOJe3HeH
BHYTPEHHUX OPTaHOB.

Lesan 3aHATHS: 3aKPEIIUTh 3HAHUS O NIEPBUYHOMN CTPYKType Oejka U ee poiu B (popmupoBa-
HUU TIPOCTPAHCTBEHHBIX CTPYKTYP MOJEKYJIbI; chOPMUPOBATH MPEACTABICHHE O KOH(OPMAIIMOHHBIX
COCTOSIHUSIX OEJIKOBOM MOJICKYJIbI U 3HAYCHUU NPOCTPAHCTBEHHON CTPYKTYPHI B ()YHKIIMOHHUPOBA-
HUU OETKOB; TTO3HAKOMHTHCS C BO3MOXKHOCTSIMH NMPUMCHCHHS JCHATYPAIlMH OCIIKOB B MEIMIIFH-
CKOW MPAKTUKE; YCBOUTh 3HAYCHUE PEAKIUi TUAPOJH3a OCJIIKOB JIJIS MPOILECCOB YKU3HEICITEIHHO-
CTH M B MEJUIIMHCKON TTPAKTHKE.

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

*  DUBUKO-KOJIOUOHOU XUMUL.

— y4YeHHE O PacTBOpax;

— CBOICTBa OCJIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;

— pacTBOPUMOCTH OeJIKa;

" OUOOPeAHUYECKOU XUMULL:

— TOHATHE 00 YPOBHSX CTPYKTYPHOUW OpraHU3aIlii OCITKOBBIX MOJIEKYIT;

— JIeHaTypalus U JeHaTypUpyromue (hakTopbl.

— MEXaHW3M THJIPOJIN3A.

3AJAHUSA AJ151 CAMOIIPOBEPKH UCXOJHOI'O YPOBHSI 3HAHUIA:

3aoanue 1. YxaxuTe CBOUCTBA, XapaKTEPHbIE JIJIsl TPYOOIMCIIEPCHBIX CUCTEM:
A. BpoyHOBCKOE ABM)KEHHE YaCTULL.

b. TepmonnHamMuueckas HEyCTOMUNUBOCTb.

B. Onmanecuennus.

I'. CenumenTanus.

3aoanue 2. YxaxuTe CBONCTBA, OTIIMYAIOLINE CYCIIEH3UU OT UICTUHHBIX PACTBOPOB:
A. IIpo3padHOCTb.

b. TepmonnHamuueckast yCTOMYUBOCTD.

B. I'eteporenHocTs.

I'. MyTHOCTS.

3aoanue 3. YxaxuTe CBONCTBA, XapaKTEPU3YIOIIUE KOJIJIOUIHBIE PACTBOPBI:
A. Hu3koe 0cCMOTHUYECKOE 1aBICHHE.

b. Ceetopaccesnue.

B. Jlns wactun aucnepcHoi ¢a3bl XapakTepHa ceAMMEHTAlINS.

I'. Boicokas nud@y3ust yacTuil fucnepcHoil gassl.

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

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

b. KonnenTpanust yactui qucnepcHou (a3l 00bIIe KOHIICHTPAIIMHA YaCTHUI] TPHUMECEH.
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B. luddy3un yactun npumeceit uepe3 GUIBTP.
I'. Inddy3un yactui npumecei uepes MeMOpany.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

Bomnipocsl 1u1st 00CyKIeHus :

1. IlepBuuHasi, BTopuyHasi, HAJABTOPUYHAS, TPCTHUUHAS, YCTBEPTUIHAS CTPYKTYPhI OCITKOBOMA
MOJIEKYJIbI (TIOHSATHE, PA3HOBUIHOCTH U CBSI3U, CTAOMIU3UPYIOIIUE CTPYKTYPY).

2. DTanbl ¥ METO/IbI UCCIIEeIOBAHNS aMUHOKHUCIOTHOTO COCTaBa M AMUHOKHCIIOTHOW MOCTIeN0-
BaTEJILHOCTH OCJIKOB M menTua0B (MeToabl CaHKepa, DaMana, Akabopu, hepMEHTATHBHBIC).

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

4. Kondopmarmonable U3MEHEHUs NTpH GYHKIIMOHUPOBAHUU OenKkoB. B3aumoeiicTBue Oen-
KOB C JIMTAQH/IaMHU.

5. Hdenarypauus. OOpaTUMOCTh JAeHaTypanuu. MexXxaHu3mbl JEHCTBUS ACHATYPUPYIOIIUX
(hakTopoB.

6. I'upponu3 Oenka, ero BUAbL. 3HaYCHHE PEAKIMi TUapoIn3a Oenka IJig OpraHu3Ma U Mpak-
TUYECKOE UCIIOIB30BaHNE OEIKOBBIX THIPOJIM3aTOB B MEAUIIMHCKOM MIPAKTUKE.

7. O6mue (PU3MKO-XMMUYECKUE CBOMCTBA OEIKOB (BS3KOCTh PACTBOPOB, HE3HAUUTEIHHAS
T Qy3us, onTuYecKas aKTUBHOCTb, IOJBMXKHOCTD B 3JIEKTPUUECKOM I10J1€, oruiomeHue Y @-nyuei,
pacTBOpUMOCTH B Bojie). DaKTOPBI yCTONYUBOCTH OEITKOBBIX PACTBOPOB.

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

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mocksa : buaom, Munck : Acap, 2008. C. 21, 24-25,
28-39.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Munck : Beim. mik., 2013. C. 16-29, 31-34.
3. KoHCIIEeKT JIeKIHit.
JHononnumenvnasn
1. Jlenunoocep, A. OcuoBbl Ouoxumuu / A. Jlenunmxep. M. : Mup, 1985.
2. Buoxumus uenoseka / P. Mappu [u ap.]. M. : Mup, 1993.

3AJAHMS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BcrioMHUTE YPOBHH CTPYKTYPHOM OpraHu3alMu OEJKOB M OCHOBHBIC CBSI3H,
y4acTBYIOIIHME B UX (POPMHUPOBAHUU.

1.1. [lonGepure K KakJOMY YpPOBHIO CTPYKTYPHOW OpraHu3anuu Oeika COOTBETCTBYIOILEE
MoHsTHE, 0003HaYeHHOE OYKBOI:

1. IlepBuyHas cTpyKTypa. A. IIpocTpaHCTBEHHOE PAaCHOJIOKEHUE OTIEIBHOIO y4JacTKa
2. BropuuHas cTpyKTypa. MOJUMENTUAHON LenH, coJepkaliel o-cnupand U B-cTpyk-
3. HamBropudHasi CTpyKTypa. TYpHI.
4. TpetuuHas CTpyKTypa. b. Ilopsnok 4depenoBaHUs aMUHOKMCIIOT B IIOJIMIICIITHIHON
5. UerBepTUuHas CTpyKTypa. LENU.

B. O6benunenue B onpeneaeHHOM MOPSIKe ABYX WM 0O0Jb-
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-CITUPATHU 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 TUII cBs13u? [logOepure mapsl:

A. CBs13bp MEXTy KapOOKCHIBHBIMU M aMUHOTpyInamMu paauka- 1. [lepBuunast cTpyKTypa.

JIOB aMUHOKHCIIOT.

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

B. CBs3b Mex a1y paauKagaMu [UCTEHHA.

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

E. Mexpanukanbabie THAPOGOOHBIC B3aUMOICHCTBUS.

3aoanue 2. BcioMHHTE, YTO:

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

— OEJIKOBbIE MOJIEKYJIBI UMEIOT LIEHTPBI CBSI3bIBAHMS (AKTUBHBIE LIEHTPBI) C IPYTMMHU BEIllle-

CTBaMH (JIUTaH/IaMH );

— AKTUBHBIC HCHTPBI (i)OpMI/IpyIOTCSI U3 aMHUHOKHUCJIOTHBIX OCTAaTKOB, CONMMIKEHHBIX Ha YPOBHE

TPETUYHOU CTPYKTYPHI;

— CBs3U MCKIY OCIKOM U JIMTaHaAOM MOTI'yT OBITh HEKOBAJICHTHEIC U KOBAJICHTHBIC,
— Oenku MMPOABJIIOT BBICOKYIO CHGHH(I)I/I‘IHOCTB Inpu NINpUCOCIUMHCHUU JIMTAHAOB K LHCHTpaM

CBA3bIBAHMUA,

— CHGHI/IQ)I/I‘IHOCTL BBaHMOﬂeﬁCTBHH OEJIKOB ¢ JUTra”HaaMun obOecrieunBaeTCs KOMILJICMCHTAap-

HOCTBIO CTPYKTYpBI aKTUBHOTO LIEHTPA CTPYKTYpE JIMTaH/Ia.

B akTuBHBIM LHCHTP Oenka BXOIAT ABa OCTaTKa apruHuHa, OAWMH OCTAaTOK (I)CHI/IJ'IaJ'IaHI/IHa

1 OJWH OCTAaTOK BaJIMHA:

Coo" H
QM

CH, NH;

3 ~ CoO
NH; \oH

A B

coo OH  COO

AN

B r

OtBeThTEe HA BOIIPOCHI:

tben
apr

Ball _~

cxeMa aKTHBHOTO
HeHTpa

A. Kakoit u3 nepeuncieHHbix aurangos (A, b, B, I') ¢ Haubonbiieit BeposSsTHOCTbIO OyneT

B3aHMMOJCHCTBOBATh C aKTUBHBIM HCHTPOM JAaHHOI'O Ocika u HO‘{CMy?

b. Kakue Tumsbl cBsizell BOSHUKAIOT B IIpoliecce 00pa3oBaHus KOMIUIEKCa «OeIoK — JIUraHi»?

3aoanue 3. BCrOMHHTE OCHOBHBIE pEareHTbl U YCJOBHS, BBI3BIBAIOLIUE JACHATYPALHIO.

OTBeThTE Ha BOIIPOCHL:
3.1. Jlenaryparus 6eska COmpOBOXKIACTCS:
A. VI3meHeHnueM KoH(popMmanuu 6emka.
b. YMmenbiieHneM pacTBOpUMOCTH OemKa.
B. M3menenuem 3apsiga Genka.
I'. Hapymiearem nepBUYHOM CTPYKTYpHI Oemka.
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3.2. benku neHaTypupyroT B KJIETKE B pe3ybTare (BbIOEpHUTE PaBUIIbHbBIE OTBETHI):
A. TloBblillIeHUSI TEMIIEPATYPHI.
b. U3menenuns pH.
B. [eticTBUs MPOTEOIUTHYECKUX (DEPMEHTOB.
I'. Pa3peiBa crabbIX cBsI3el, MOICPKUBAOIINX KOHGOPMAIUIO OelKa.
J1. CunTe3a O€NIKOB TEILIOBOIO MIOKA.

3adanue 4. 3arioMHUTE CTPOCHHME M (PYHKIIMH TeMOTJIOOMHA M MUOTJI00MHA. YMEWTe aaTh
CPaBHUTEIBHYIO XapaKTEPUCTUKY CTPYKTYPBI M CBOMCTB 3THX OenkoB. OTBEThTE, UTO MPOUCXOIUT
B XO/JIe OKCUI'€HAI[MN IreMOrIo01Ha:

A. 3menenne koH(poOpMaluy NepBoro NpoToMepa, 3aTeM BTOPOro M T. JI.

b. OgHoBpemeHHOE U3MeHeHne KOH(pOopMaIMil BceX TPOTOMEPOB.

B. 3meHeHue cBsA3el MKy TPOTOMEPAMHU.

I'. I3MeHeHue BaJIECHTHOCTH jKeJie3a B TeMax MPOTOMEPOB.

3aoanue 5. Bcnomuute, yTo 6enku ABIsIOTCS am@ponutamu. CTeneHb HOHU3AUU KaTHOHHBIX
Y aHMOHHBIX TPYIII, &, CJIEI0BATEIbHO, U 3apsijl MOJIEKYJIbl O€jKa, 3aBUCUT OT 3HaueHus pH cpensl.

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

5.2. YcBOHTE MOHATHS «U303JIEKTPUIECKOE COCTOSTHUE» U «M303JIEKTPUUECKasi TOUKa Oenka.

OtBeTbTe, P KakuXx 3HaueHusAX pH ycToiiunBocTh pacTBOPOB OENKOB € N303JEKTPUUECKUMU
toukam 4,8; 5,3 u 6,1 OyneT HaMMEHbIIEH U moYeMy?

3aoanue 6. BcriomHuTe (akTOphl, BIMSIONIME HA PACTBOPUMOCTH OenkoB. OTBEThTE, YeM
OTIPEJIeNIICTCS] PACTBOPUMOCTD OEITKOB B BOAHOM cpeie:

A. VoHuzanueii 6e1KOBON MOJIEKYIIBI.

b. M'maparanueit 6eTKOBBIX MOJIEKYI PU PACTBOPECHUH.

B. ®opmoii Mmonekyiisl 6ernka.

I'. CnocoOHOCTBIO CBSI3bIBATH MPUPOIHBIE JIUTAHIBI.

3aoanue 7. Boibepure npaBwiIbHBIN 0TBET. ['Maponn3 — 370!
A. Obpa3oBaHue rupaTHBIX 000JI0YEK.

b. Pacnaa nonuMepoB 10 MOHOMEPOB C Y4aCTUEM BOJIBI.

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

I'. O6pa3oBaHue BOJbI BO BpeMs PEAKIIHH.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

TIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMBbI)

3aoanue 1. Ilogbepute BepHBIC Maphl YTBEPKIACHUI:

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

2. IonstpHble aHMOHHBIE b. BzaumoneiictBue ux (GyHKIMOHATBHBIX TPYN GOpMUPYET
panuKaibl. BTOPUYHYIO CTPYKTYPY.

3. O0a. B. IlpeanoutuTenbHoe pacnoiokeHne — BHYTPU OEIKOBOM

4. Hu oguH. MOJICKYJIBI.

I'. YuacTBy1oT B pOPMUPOBAHUYU TPETUYHON CTPYKTYPHI.

3aoanue 2. llenTp cBsA3bIBaHMS O€NIKa C JIUTAHIOM MIPEACTABISIET CO00i (BbIOEpUTE Hanboee
TTOJTHBIA OTBET):

A. COBOKYITHOCTh paJIMKaJIOB aMUHOKHCIIOT, COIMKEHHBIX Ha YPOBHE TPETUYHON CTPYKTYPHI.

b. ®parMeHT NOJUNIENTUIHON LIETIH.

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

3aoanue 3. Jluranom 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 OJIMHAKOBYIO KOH(QOPMAIIHIO.

b. lenatypupoBanHas 2. Monekynbl Oelika UMEIOT OJTMHAKOBYIO TIEPBUYHYIO CTPYKTYPY.
puboHyKIIeasa. 3. Y MoneKkyI HapyIIEHO CBS3bIBAHUE C IPUPOIHBIM JIUTAHIOM.
B. OcGe. 4. Monexynbl UMEIOT Pa3IMYHYI0 MOJIEKYJISIPHYIO Maccy.

I'. Hu oxgHa.

3aoanue 5. llentun GepMEHTaTUBHOTO THIPOJIN3ATA, HE TEPEIABUTAIOIIUICS B DJICKTpUYE-
CKOM I10JI€ TP 3JIEKTpodopese, JaHCUIMPOBAIN U BbIACIUIN JaHcuianpousBogHoe Jleit. Kucnor-
HBIM rUApONIN3 NMENnTUAa Jal TpH nentuaa caeayrouero cocrasa: 1) Huc, Acn; 2) Tup, Jleit; 3) Tup,
Acn, Apr. Hanumure popmyny nentuja, Ha30BUTe nentuj. B kakoil cpene mpoBOAMIN 3IIEKTPO-
dope3s ucxomuoro ruaponusara 6enka? [Touemy Bl Tak penrmm?

3aoanue 6. TpuricuH ruApoIU3yeT NeNTUIHbIE CBs3U, oOpazoBanHbie COOH rpynnamu aua-
MHUHOMOHOKapPOOHOBBIX KUCJIOT. TPUTICHHOBBIN TUAPOIU3AT (PPAKIIMOHUPOBATH METOJIOM SJIEKTPO-
dopesa, U menTul ¢ HU3KOM MOABMKHOCTBHIO MPOTUAPOIN30Bad Kucinotoil. [lomyunnu 3 nentuna
cienyromero cocrasa: 1) Jlei, Mer; 2) Jleit, Apr, I'ny; 3) Met, Tup. Hanummure dopmyny nentuma.
HazoBurte ero. B xakoii cpene npoBoauiu 31neKTpodope3 TpUIICUHOBOTO Tuapoian3ata? O0bsacHuTe
CBOW BBIOOD.

OTBeTHI K pelIeHUI0 3a1aHUil

/Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.

1—A B T.2—B,I"3—A b,B.4—AT.

Jlna camocmoamenvhou pabomut:

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, I. 4 — A. 5.1 — «O»,
a) «++», 0) «——»; 5.2 —mnpu pH =UDT.6 — A, b, B. 7—Bb.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. BeicaiuBanue 0e/iKoB.

Buvicanusanue — obpatumasi peakiys OCaXJIeHHs OSIKOB M3 pacTBOpa C MOMOIIBIO OOJIBITHX
koHneHtpanuit Heiirpanbhbix coneit: NaCl, (NH4)2SOs, MgSOs.

[Tpu BBICaTMBaHUM TPOUCXOMUT JETHIpaTalus MOJeKyn Oenka. Ha mporecc BeicanuBaHus
BIUSACT psAll (PaKTOpOB: THAPOPMIBHOCTE O€Ka, €ro OTHOCUTENbHAsT MOJICKYJIIpHAs Macca, 3apsij,
B CBSI3H C YeM JUUISI BEICAJIMBAHUS PA3JIMYHBIX OCITKOB TpeOyeTcsl pa3Hask KOHIICHTPAIUS OTHUX M TEX
ke cosieit. AbOyMuHBI ocaxkaaroTcst B HachimeHHOM p-pe (NH4)2SO4, a rmobyauHbl — B MOTyHa-
coiieHHOM pactBope (NH4)2SOs, Tak kak y riao0ynnHOB OObInas MOJEKYIspHAs Macca U MEHb-
A 3apsiJl, 9eM Yy aTbOyMHUHOB.

BeicanuBanue OenkoB — oOpaTHMasi peakius, TaKk Kak 0caJoK OelKa MOXET BHOBb PacTBO-
PATHCS MOCTIe YMEHBIICHUS KOHIICHTPAIIUH COJICH ITyTeM JHain3a Wi Pa3BeIeHUs BOJIOH.

B cooTtBeTcTBHH € MosI0keHHEM MOHOB B psny ['odmeiicTepa, Xaopua HaTpust ocaxaaeT oe-
KM ciabee, ueM cynb(haT aMMOHUS, BCIEACTBUE €T0 MEHbIIIEH JETHAPATUPYIOIIEH 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 karmism simgHoro Oenka m00aBisaoT 20 Kamenb HACBIIMIEHHOTO p-pa
(NH4)2SO4 1 nepemernuBaroT. Boinamgaer ocaiok ssugHOro riodynuna. Yepes 5 MuH 0caok 0ThUIIb-
TPOBBIBAIOT, UCIIOJIb3Ys OyMakHbIN GuibTp. B QunbTpare octaercs npyroii 010K — SUYHBINA alb-
oymuH. K ¢punbprpaTy 1006aBISIOT U3MEIBYCHHBIN OPOIIOK Cylib(paTa aMMOHUS 10 TTOJTHOTO HACHI-
IIeHMsI, T. €. MOKa HOBas MOPIHUS MOPOIIKA OCTAaeTCsl HEepacTBOPEHHOH. BrimaBmuii ocamox
anpOyMHHA Takke OTGUIHTPOBBIBAIOT. C (QUIBTPATOM MPOBOAIT OMYPETOBYIO PEAKIHIO: K (PHIIb-
Tpaty nobasmstor 2 kamu 1 % p-pa CuSOs4 + 5 kamens 10 % p-pa NaOH. Otpuunarenbhnas
OmyperoBasi peakius (roiy0oe OKpallMBaHWE) yKa3bIBACT HA OTCYTCTBUE Oe€iKa B MCCIEIyeMOM
pacTBope.

Pesyabrar:

BriBOa:

Pao6ora 2. Oca:xxaeHnue 0eJIKOB.

HeoOpatumoe ocaxkaeHue (aeHaTypanus Oeiika) MPUBOIUT K HAPYIICHUIO MPOCTPAHCTBEHHOM
CTPYKTYpHI O€JIKa U IMoTepe UM OMOJIOTUYECKUX CBOUCTB. [Ipy HEOOPATUMBIX pEeaKIUIX OCAKICHUS
OCJIKU TPETepPICBAOT MTyOOKHUE H3MEHEHHUS M HE MOTYT OBITh PACTBOPUMBI B IIEPBOHAYATILHOM pac-
TBOpI/ITeJIe. K H€O6paTI/IMI)IM peaKHI/IﬂM OTHOCSATCA. OCAXKICHUC 66.]11(3. COJISIMHU TSKEJIbIX METAJIJIOB,
MUHEPAJbHBIMH M OPraHUYECKMMH KHCJIOTaMH, aJKaJOUTIHBIMA COCIMHECHUSAMHU U OCAKICHHE MPHU
KHUITAYCHHUU.

2.1. Ocasicoenue 6enK06 CONAMU MANCETIBIX MEMAI08.

OCZDKI[CHI/IC 6€J'IKOB COJISIMHU TSKEJIBIX MCTAJIZIOB, B OTIIMYUE OT BbICAJIMBAHUI, HpOI/ICXO)II/IT
MpY HEOONBIINX KOHIEHTPAUAX coseil. bemku mpu B3auMoIEHCTBUU C COSIMH TSDKEJIBIX METAJIOB
(cBuHIa, Meau, cepedpa, pTYTH U Ap.) aACOPOUPYIOT UX, 00pasys coseoOpa3Hble U KOMILIEKCHBIC
COETMHEHHS, PAaCTBOPUMBbIE B HM30BITKE ATHX COJEH (32 MCKIIOYEHHEM Ccolled HHUTpaTa cepedpa
Y XJIOpUJa PTYTH), HO HEPACTBOPUMBIC B BOJie. PacTBOpeHne ocaika B U30BITKE COJICH Ha3bIBACTCS
aocopbyuonHol nenmusayuel. IT0 MPOUCXOAUT BCIEACTBHE BO3HUKHOBEHUS OJHOMMEHHOTO MO-
JIOKUTEIBHOTO 3apsijia Ha YacTUIaX Oeka.

Cxema IOCTaHOBKH OIIBITA!

PeakTuBbl 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 cepedpa — 1-2 xarmm

Ommemums 0bpazosanue 0caoxa

1 % p-p cynbdara meau (M30bITOK)

5-10 xamens

5 % p-p HuTpara cepedpa (M30bITOK)

5-10 xamennb

Ommemums pacmeopenue 0cadxka

CrnocoOHOCTh Oelika MPOYHO CBSI3bIBAaTh MOHBI TSKEJIOr0 MeTalljla B BHJE HEPACTBOPHUMBIX
B BOJIE OCAJKOB MCIOJB3YETCSI KaK IMPOTUBOSIANE NIPU OTPABJICHUSX COJIIMU PTYTH, MEIH, CBUHIIA
u T. A. Cpasy nocie oTpaBieHHUs, I0Ka COJIM €Ie He YCIEeNIH BCOCAThCS U HAXOAATCA B JKENyJKe,
MOCTPaJaBIIEMy JTAIOT BBIUTH MOJIOKO MJIM OEJIOK KypHHOTO SiIia, a 3aTeM BbI3BIBAIOT PBOTY, YTO-
Obl YAIUTH 5] U3 OPraHu3Ma.

BriBoa:
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2.2. Ocadricoenue 6e1K06 KOHUEHMPUPOBAHHBIMU MUHEPATbHBIMU KUCTIOMAMU.
KoHneHTprpoBaHHBIE MUHEpPATbHBIC KUCIOTHI BBI3BIBAIOT JICHATYpaIUio Oelika U 00pa3yroT
KOMIUICKCHBIE coliu Oenka ¢ kuciotamu. OptodocdopHas Kuciaora ocajaka He naeT. B m30bITKe
BCEX MUHEPAIBHBIX KUCIIOT, 33 HCKIIFOYCHUEM a30THOM, BBIMIABIINN 0CAI0K OeJIKa pacTBOPSIETCSI.
CxeMa MoCcTaHOBKH OIbITA!

PeakTuBbl 1-1 npodupka 2-51 mpodupKa
HNOj3 (xoHir.) 10 xarrenp —
H2SO4 (komHir.) — 10 xamnenp
OCTOPOXKHO, IO CTEHKE MMPOOUPKH, TOOABJISIOT OCIIOK 10 kanenp 10 kanenb
Ommemumsb nosgieHue ocadka Ha epanuye pazoena ¢asz
N368srTox HNOj3 (koHIT.) 10 xarmess —
W30b1Tox HSO4 (KOHIL.) — 10 xamnenp
Ommemumbs pacmeopenue 0caoxka

BriBOa:

IMognmuch, mpenogaBarteJis:



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

AKTYyaJbHOCTh TeMbl. OCOOCHHOCTH CTPOCHHS U (YHKIITMOHUPOBAHUS OpraHU3Ma 3aBUCAT
0T Habopa O6enKOB, KOTOpPbIE B HEM CUHTE3UPYIOTCA. belku BBIMOIHSAIOT B OPraHU3ME CaMble pa3HO-
oOpa3Hbie (YHKIIMH, KOTOPBIE BCETAA OMPEACISIOTCS UX CTPYKTYpOul. [l M3ydeHHs CTPOCHHS
Y CBOMCTB O€JIKOB UX HEOOXOIMMO BBIACIUThH U3 KJIETKH U OYHCTUTH OT JAPYrux OEIKOB M Heopra-
HHUYECKUX ITPUMECEM.

Leab 3aHATHSA: 3aKPETIUTH 3HAHUS O PU3UKO-XUMUYECKUX CBOMCTBAX OENKOB JIJIsl TOTO, YTO-
OBl TIOHATH METOJIBI PA3ACTCHUS U OYMCTKHA OCIKOB, a TAKXKE MPUHIUIBI (YHKITHOHUPOBAHHUSI OeII-
KOB B OpraHU3Me; OCBOUTH METO/I TeJIb-(PUIbTPAIHH.

TpeboBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{151 MOJHOTO YCBOGHHS TEMBI HEOOXOIUMO
MOBTOPUTH H3!

" 00wel Xumuu.

— (PU3UKO-XUMUYECKUE CBOWCTBA JUCIIEPCHBIX CHCTEM;

— OCHOBBI Xpomarorpaduu u 3nexkrpodopesa.

3agaHus 1J151 CaMONIPOBEPKH MCXOIHOI0 YPOBHS 3HAHUIA:

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

b. Onpenenenus 3apsiga SpUTPOLIMTOB.

B. Ouunctku JiekapCTBEHHBIX MTPENapaToB.

I'. Pa3znenenus Gekos.

3aoanue 2. CxopocTh 31eKTpodopesa pacTBOpPOB OEITKOB 3aBUCHUT OT:
A. BennuuHsl 3apsiia MaKporoHa Oernka.

b. ®opmbl MakporoHa Oenka.

B. Baskoctu pactBopa.

I'. pH pactBopa.

3aoanue 3. Bece xpomaTorpaduueckue METO/Ibl OCHOBaHbI Ha:

A. Pa3nnunu B pa3mMepax MOJIEKYJI Pa3JessIEMbIX BEIIECTB.

b. Paznuuun B CKOPOCTSAX MepeBUKEHUS OT/ICIbHBIX KOMIIOHEHTOB CMECH B MOJIBUKHOM (aze.
B. Paznuunu B creneHu pacnpeielieHusl BEIECTB MEX Ty MOABMKHON U CTallMOHAPHOM (azamu.
I". MHOrOKpaTHOM MOBTOPEHUH aKTOB COPOIIMU U 1€COPOIIUH pa3AesieMbIX BEIIECTB.

3aoanue 4. CtenieHb pacrpefielieHHs] pa3e/isieMbIX BEIIECTB MEXKAY CTAllMOHAPHOW M TIO-
JBWKHOM (hazamu (KO PHUIMEHT pacnpeieneHns) KOTMYECTBEHHO BbIPaKaeTCs:

A. KoHleHTpaIuel BemecTna B MOABKHON (hasze.

b. CooTHoIIEHNEM KOHIIEHTpalU{ BEIIeCTBa B CTAIIMOHAPHON U MOJIBUXKHOH (a3ax.

B. CooTHomeHNEM CKOPOCTEN MTEPEMELICHUS PAZTUYHBIX KOMIIOHEHTOB CMECH.

I'. KoHuenTparueii Beriectsa B HEMOABUKHOM (asze.

3aoanue 5. B kaxoil mociaenoBaTeIbHOCTH BBIMAYT MPU BBIMBIBAHMM UX HEMOJSPHBIM pac-
TBOPUTENIEM M3 KOJOHKH, 3allOJJHEHHOM aKTMBMPOBAHHBIM YIJIEM, CJEIyIOIUME MUTMEHTHI, €CIU
CTENEeHb MX MOJSIPHOCTH BO3pPACTaeT B pAAY: KapoTUH < KcaHTOGMIIbl < a-xjopoduin < B-Xxio-
pocuin?

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

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

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

I'. KapoTuH, kcaHTOGWLIBI, B-XIT0pOdUILI, 0-XIT0POPHILI.

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

1. Metoapl pa3aeneHus OEIKOB:

1) BeIcaiMBaHUC;

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

3) anekrpodopes (Ha Oymare, B MOJHAKPUIAMUIHOM Tejie ¢ ucmoib3oBanneM DDS-Na, uszo-
3JIeKTPO(HOKYCUPOBAHHE, MMMYHOIEKTpOdope3);

4) yapTpaneHTpU(pyrupoBaHue.

2. CpaBHUTEIBHBIN aHAJIU3 TOMOJIOTHYHBIX OenkoB (MeToa MHrpema).

3. MeToapl O4MCTKH OEIKOB OT HHM3KOMOJEKYISPHBIX MpHUMeced (Iualn3, relb-XpoMaTo-
rpadusi, KpUCTAIUIU3ALUS, YIbTPpAQUIBTpAIIHS).

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

5. Ctpoenue u QyHKITUH CIOKHBIX OCITKOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

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

2. buonoeuueckas xumus / A.J1. TaranoBuu [u ap.]. Munck : Beim. mik., 2013, C. 29-31.
3. Koncnexr nexnuii.
Jlononnumenvuasn
1. Jlenunoocep, A. OcaoBbl Onoxumum / A. Jleaunxep. Mocksa : Mup, 1985.
2. buoxumus uenoseka / P. Mappu [u ap.]. Mockga : Mup, 1993.
3. bepesos, T. T. buonornueckas xumusi / T. T. bepe3os, b. ®@. KopoBkuH. Mocksa : MeaunuHa,
C. 20-28, 65-76.

3AJAHMS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BciomHuTe, 4TO 3apsia Oelka WM MENTUAa 3aBUCUT OT CyMMBbI 3apsiJi0OB aMUHO-
KHCJIOT, KOTOpPBIE BXOASAT B €ro cocTas, U oT pH pacTBopa, B KOTOPOM HaxXOJUTCS JaHHBIM Oelok
win nenTul. [IoBTOpuTE MOHATHSA «H303JIEKTPHUYECKAsT TOUKA» U «H303JIEKTPUIECKOE COCTOSHHUE)
Oenka.

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

1.2. CpaBHHTE HampaBJIeHUE IBWKCHHS B SJICKTPUIECKOM TI0JIe IBYX nentuaoB npu pH = 7,0
(K KaToy UJIH K aHONY):

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

3aoanue 2. BciomHuTe (GU3NKO-XMMHUYECKHE CBOICTBA, JEKalllie B OCHOBE METOJIOB pa3fie-
JIEHUS U OYUCTKHU O0eNKoB. OOBACHUTE MPUHIIUI KaXKIOTO METO/Ia U OTBETHTE HA BOIIPOCHI:

2.1. Xpomarorpaduro NpuMEHs 0T JJIs:

A. Pa3znenenus BeliecTB.

b. OuncTku BemiecTs.

B. Unentudukanun BemecTs.

I'. KonnentpupoBaHus BEIIECTB.

2.2. Meton noHoOOMEHHOM XpoMaTorpaduu OCHOBAH Ha:

A. Paznuuuu B pazmMepax MOJIEKYJ Pa3JessieMbIX BEIIECTB.

b. N30uparensHOM B3aUMOICHCTBUN MOJIEKYJT Pa3HBIX BEIIECTB CO CIEIM(PHUUESCKUM JTUTAHIOM.
B. NorHo0oOMeHHO#1 afcopOIum.

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

A. AncopOrimonHast XxpomaTtorpadus.

b. Dnekrpodopes B MOIMAKPUIIAMUIHOM Telie.
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B. YapTpanenrpudyrupopanue.
I'. T'enb-punbTpamnms.
J1. NonooOMeHHast xpomarorpadus.

2.4. Ilogbepute K MPOHYMEPOBAHHOMY METOAY PA3/CICHUS U OUYUCTKH OEIKOB MX COOTBET-
CTBYIOIIIMIE CBOWCTBA, HA KOTOPBHIX OCHOBAH JITAaHHBIA METO:

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

Y MOJIEKYJIIPHOW Macce. 4. MonoobmeHHast XxpomaTtorpadus.

I'. Paznuuums o gpyrum CBOMCTBaM.

3aoanue 3. O3HAKOMBTECh C COBPEMEHHBIMH METOJaMU HIACHTH(PHUKauu OenkoB (O10T-
aHaJIN3) ¥ OTBETHTE Ha BOIMpPOC. B kadecTBe 30HIa MpH MPOBEISHUHU OJ0T-aHAM3a (BECTEpH-0JI0T)
UCHOJIB3YIOT:

A. Medenbie aHTUTENIA K HICKOMOMY O€JIKY.

b. Ilepokcunasy xpeHa.

B. Kazenn monoxa.

I'. AnbOyMUHBL.

3aoanue 4. Bribepute BepHbI OTBET. METOT «OTIIEYATKOB MAJBILIEBY UCIIOJIB3YETCS C IEJIbIO:
A. Bpiienenust ”HIUBUIYaIbHBIX OCIKOB.

b. Ananu3a roMOJIOTHYHBIX OEJIKOB.

B. Ounctku 0e1KoB OT HU3KOMOJIGKYJISIPHBIX TPUMECEH.

3aoanue 5. BcnoMHuTe, 4TO O€IKHM KPOME aMUHOKUCIIOT MOTYT COZIEpKaTh B CBOEM COCTaBe
Apyrue COeqUHEHHUs (YriaeBObl, JUMU/bI, HOHBI METAJUIOB U T. A.). HeOenkoBas yacTh sBIseTCs
MpocTeTHYecKor rpymnmnoil. Takue OelKu Ha3bIBAIOT CIOXKHBIMU. BblyunTe KilaccuuKalummo clox-
HBIX OEJIKOB.

5.1. Bribepute cioxHbIe ONKH, Y KOTOPBIX CBSI3b MEXKAY OCJIKOM U MPOCTETUYECKON IpyIl-
10} KOBAJICHTHASL:

A. T'emorio6uH. I'. Unatepdepon.
b. [TutoxpoM Paso. J1. TUpeOoTpOIHBIi TOPMOH.
B. UxTynuH.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. HazoBute u3BecTHble Bam MeToAbl, ¢ MOMOIIBIO KOTOPBIX MOXKHO Pa3AelIUTh
cMech O€TTKOB, MPUBEICHHBIX B TA0NIHUIIE. YKAKHUTE, PA3IHIUsl KaKuX (PU3UKO-XUMUYECKUX CBOWCTB
OEIKOB JIeKaT B OCHOBE Ka)I0T0 METOJIa pa3IeIeHHUS.

Ha3zBaHue 0ejika MouJgexkyasipaas macca, [la nIT
IlepymommazmMux 151 000 4.4
v-I'moGynun 150 000 6,3
B-JlakTans0ymuH 37000 5,2

3aoanue 2. B xakoil mocneaoBaTeIbHOCTH BHIMAYT M3 KOJIOHKH, 3alOJHEHHOH cedagekcoM
G-200, cienyromue 6enku: mericuH (M = 36000), muormodun (M = 17000), kataraza (M = 250000)
TP BBIMBIBAaHUH UX PACTBOPUTEIIEM:

A. Karanasa, mencruH, MHOTIIOOHWH.

b. Ilenncun, MUOTTIOONH, KaTanas3a.

B. Muorno0uH, kaTajaasa, IelncHH.

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

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

b. I'enb-punbTpanus. COOHOCTH BEIIECTB.

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

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

. Abdunnas xpomartorpadus. HEHHUH OeIKa K MUMMOOUJIM30BAaHHOMY JINTAH]TY.

4. B ocHOBE METOJIa JICKUT UCIIOIH30BAHUE PA3TUUUMA
B MOJICKYJSIPHOW Macce U 3apsijie OeIKoB.

3aoanue 4. B 1987 rony ObuIM yCTAaHOBIICHBI KPUTEPHUU IS HHTEPIIPETALIMH CEPOTIOTUYECKO-
ro tecra npu nposenenuu Bectepu-61ota Ha CITN . DTu KpuTepuu ClieayroIme:

Her nomnoc OtpunarenpHast mpoda
Hanume nonoc, coorBercTBytonmx P31 mim p24, u monoc, cootBer- | [lonoxkurenpHas npobda
crByronmx gpl160 wm gpl20

[Tonockl MPUCYTCTBYIOT, HO HE COOTBETCTBYIOT KPUTEPHSIM NONOXHU- | COMHUTENbHAs Tpoda
TEJIbHOU IPOOBI

gp160 — mpenmecTBEHHUK OeNTka BUPYCHOM 000I0UYKY;

gp120 — Gentok BUPYCHO# 000JIOUKH;

p24 — GenoK BUPYCHOTO sI/Ipa;

p31 — obpaTHast TpaHCKpHIITa3a.

B rtabmune (cM. HEDKE) MPUBEACHBI pe3yibTaThl OjoT-aHanmm3a s auarHoctuku CIT/a,
MIPOAHATNU3UPYHTE TIOTYICHHYIO KAPTHHY B OTBETHTE HA BOTIPOCHI:

4.1. YTo BBISABISIET ATOT TECT?

A. Tonbko antuteno x Bupycy CIIM/I.

b. Tonpko anturen supyca CITH/I.

B. IIpucyrcTBre cBOOOIHOTO UPKYIUPYIONIETO BUPYCa Y MaIlMeHTa.
I'. [IpucyTcTBUE BUpYyCa TOIBKO B MH(DUIIMPOBAHHBIX TUM(OIUTAX.

4.2. Bropu4HbIe aHTHTENA CBSA3bIBAIOT:

A. benku Bupyca CITH/L.

b. Tonbko aHTUBHPYCHBIE IEPBUYHBIE AaHTUTEIIA YEIIOBEKA.
B. IlepBuuHO€ aHTUTENO.

I'. ®epMeHTHBIN KOHBIOTAT.

4.3. KTo u3 o6crenyeMbIX Jto/iei sIBISIETCS MMMYHOAE(PUIIUT-TIOI0KUTEIBHBIM 110 pe3ylbTa-
Ttam Bectepn-61o0ta?

A. ITanmenT A.

b. ITarmnenTsr B n C.

B. INaument C.

I'. [Tauent B — HeonpeaeneHubli, a nauueHT C — MOJIOKUTEIIbHBIM.

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

Jlna camonpogepKku ucxoo0Hozo ypo6Hsa 3HAHUIL.

1, 2 — Bce npaBuibHble. 3— B. 4 —b. 5 —b.

Jlna camocmosamenvhou padomut:

1.1. «O» 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 rejab-¢puiabrpanus. /[ renp-GuibTpanui HCHOIB3YIOT TaK HA3bIBAEMbIE MO-
JIeKYJISIPHBIE CUTAa — MHEPTHBIC TUAPATHPOBAHHBIC MOJIMCAXaPHUIHBIE MOJIEKYJIBL. VX Mmomy4aroT u3
OakTepuanbHBIX MonucaxapuaoB (cedaleKchl), arapa WM MOJIMMEPU30BAHHBIX aKpUIAMHIHBIX Te-
neit (akpuiekc). [Ipu HabyxaHuu B pacTBOpe IpaHyd relisi B HUX 00pa3yroTcs MOpkl, Yepe3 KOTOpbIe
MOTYT HIPOXOJUTH MOJIEKYJIBI Pa3HbIX pa3MepoB (B 3aBUCHUMOCTH OT BEIMYUHBI MOpP). MONEKYIIbI,
KOTOPBIE XOPOIIO NMPOHUKAIOT BHYTPH T'PaHyJ, MPOXOIAT Yepe3 XpOMaTOrpapuuecKyto KOJOHKY
MeJIeHHee, 4yeM OoJiee KpymHble MOJIEKYIIbl. DPGEKTUBHOCTh pa3AelieHUs CMECH BELIECTB ONpeie-
JISIFOT 10 COCTaBY BBITEKAIOIIETO U3 KOJIOHKH pacTBOpa (2J10ata).

Xoo0 pabomeur:

1. KonoHky Ut Tenb-QUIBTPAIMK 3aKPBITh PE3MHKOW-3arTyIIKOM, TTOCTaBUTh B TIPOOHPKY.
Copepxumoe cTakaH4ynKa ¢ ceaJeKcoM mepeMeniaTh 1 BIUTh B KOJIOHKY. JlaTh OTCTOSATHCS, CHATh
3arnymKky. JKuaKoCTh PH 3TOM CBOOOTHO BBITEKAET U3 KOJOHKH.

2. U3 Gropetku B mpoOupKy oTMeputh | mi 6enka (BBICOKOMOJEKYISPHOE COEIMHEHUE)
1 100aBuTh 3—5 Karens pudodIaBuHa (HU3KOMOJICKYISIPHOE COCTUHEHHUE).

3. B 12 yncteix mpoOupok oTMepuTh U3 OropeTku mo 1 mi1 OuyperoBoro peaktuBa. KonoHky
MIOMECTHTD B MEPBYIO POOUPKY C OMYpPETOBBIM PEAKTHBOM, YAAIUThH CIOH KUIKOCTH HaJl cedaeK-
COM U BHECTH B KOJIOHKY pa3JiesiseMblil oOpasel (cmech: Oenok + pudodnaBun).

[Tocne morpykeHHs HAaHECEHHOTO pacTBOpa B cedaaekc KOJOHKY IEepPeCcTaBUTh B JIPYTYIO
MPOOUPKY C OMYPETOBBIM PEAaKTUBOM, aKKYPAaTHO 3aIOJHUTh PACIIUPEHHYIO YacTh KOJOHKH BOJOMN
M, OTCUMTAB 5—7 Karellb BBITEKAIOIIEH M3 KOJOHKH JKUAKOCTH, TIEPECTaBUTh KOJIOHKY B CIIEIYIO-
ryto npooupky. [ToBTOpSATH 10 BbIXOAa OENKOB M3 KOJMOHKHU (TOJIOKUTENbHAS OMYpeToBas peak-
M), TOCTOSTHHO JTOOABJISISI B KOJIOHKY BOJTY.

4. Tlo okoHyanuu pabOTHI (MOSBICHHUE KEJITO-3EJCHOTO OKpAIIMBaHKs B MPOOUpPKE ¢ OHype-
TOBBIM PEAKTUBOM, KOTOPOE OOYCIIOBJIEHO BbITEKaHHEM puOO(dIaBUHA) COAECPKUMOE KOJIOHKU BbI-
JyBalOT B CTAKAHYUK U OIMOJIACKUBAIOT KOJIOHKY BOJIOM.

Pe3yabrar:

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

[IBeT pacTBOpa

BriBox
(dTo MpPUCYTCTBYET B p-pe)

BriBOI:

IHoanuck npenojgaBares:
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OEPMEHTbI

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

AKTYaIbHOCTH TeMbl. DepMEHTHI — 3TO OMOJOTHMYECKHE KaTaau3aTopbl OEIKOBOM MpUpo-
IIbI, KOTOPBIE KOHTPOJIUPYIOT MPAKTHUECKU BCE XUMHUYECKHE IMPOIECCHI, MPOTEKAIONINE B KUBBIX
opranuszMax. B otnuune oT HEOSIKOBBIX KaTaau3aTOPOB KaX bl (hepMEHT CIOCOOEH KaTalu3upO-
BaTh JIMIIb OYEHBb HEOOJIBIIIOE YHCIIO PEAKIIUi, 9aCTO TOJIBKO OJIHY.

3HaHWE YH3UMOJIOTHH UMEET OOJIBIIIOE 3HAUCHHE ISl TIOATOTOBKU M TPAKTUYECKOHN JesITeIb-
HOCTH Bpada. MHorHe 00Je3HU (BPOXKICHHBIC HAPYIIECHUS METa00IM3Ma) ONPEISIISTFOTCS] TeHETHYe-
CKU OOYCIIOBJICHHBIMHU HapyIICHUSIMH B CHHTE3¢ (hepMeHTOB. [Ipu MoBpexIeHUH KIETOK (BbI3BaH-
HOM, HANpUMEp, HEJOCTATKOM KpPOBOOOPAIICHHS WM BOCHAJICHUEM) HEKOTOpBIe (DepMEHTHI
MOMAJIAl0T B TUIa3My KpoBHU. V3MepeHne akTHBHOCTH TakuX (DEepMEHTOB OOBIYHO MCIOIB3YETCS JIJIs
JUArHOCTHKU MHOTHX PaclpOCTPaHCHHBIX 3a0oieBaHuil. J[narHocTHYecKass SH3UMOJIOTHS — 00-
JIaCTh MEJIUIIMHBI, UCITOJIL3YIOIIAs ONpeIeIICHUE aKTUBHOCTH (DEPMEHTOB ISl ITMATHOCTUKH 3a00I1e-
BaHUIl U KOHTPOJISI 32 3P (PEKTUBHOCTHIO JiedeHUs1. DEepMEHTHI PUMEHSIOTCS U B TEPAITUH.

Ieab 3aHATHS. HAYYUTHCS TPUMEHSTH 3HAHUS O CBOMCTBAaX (PEPMEHTOB M (DEPMEHTHOM CO-
CTaBe OPraHOB IPH MOCICAYIONIEM H3YYCHUN MeTa0O0IM3Ma OPraHOB M CHCTEM, a TaKKe JUIs peliie-
HUS BOMPOCOB JTUATHOCTHKH, NMPO(HIAKTUKH W JICYCHHS OOJIE3HEH, CBSA3aHHBIX C HAPYIICHUEM
GbyHKIIMOHUPOBaHUS (PEPMEHTOB.

TpebdoBanus K MCXOAHOMY YPOBHIO 3HAHWIii. [[J1s1 MMOJTHOTO YCBOCHHS TEMBI HEOOXOIUMO
MIOBTOPUThH H3:

" 00wel Xumuu.

— 00IMe 3aKOHOMEPHOCTH U MEXaHU3MbI TPOTEKAHUS XUMHUECKUX PEaKIIUi;

— OCHOBHBIC TIOJIOKEHUS TCOPHH KaTalln3a;

" OUOOPeAHUYECKOU XUMULL:

— KiaccuUKaIs OPraHunIeCKUX PEaKIUil 10 HAPABICHHUIO U PE3yJIbTaTaM PEaKIuy;

— CBOWCTBa U CTPOCHUE OEIIKOB;

— CTpoeHue KoPepMEeHTOB, OMOJIOTHYECKAsi POJIb;

— Ka4eCTBEHHBIE PEaKlMy Ha KpaxMall U TJII0OKO03Y, UCIIOJIb3yEeMbI€ JIJIsl OLIEHKH CTETIeHU TH/I-
pom3a Kpaxmana.

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

3aoanue 1. Katanuzatopsl yBeTHUNBAIOT CKOPOCTh PEAKIIHH, TaK KaK:

A. V3MeHs10T CBOOOJHYIO SHEPTUIO PEAKIINH.

b. YMmenbmaoT ckopocTh 00paTHON peakiu.

B. M3MeHSIOT COCTOSIHUE paBHOBECHUS PEAKLIUH.

I'. YMeHBIIatoT YHEPTUIO aKTHBAIIHH.

J1. 301paTenbHO YBETUUYMBAIOT CKOPOCTh MPSMON PEaKIMU, HO HE YBEIMYHMBAIOT CKOPOCTb
o0paTHO# peaKIuu.

3aoanue 2. IlonbGepute COOTBETCTBYIOLIHNE MAPbl BOIIPOC — OTBET:

A. BonopoaHslie CBSI3H. 1. YyacTBytoT B 00pa3oBaHUM BTOPHUYHOMN CTPYKTYPHI.

b. MoHHBbIE CBA3M. 2. Y4acTByIOT B (JOPMHUPOBAHUY MEPBUUHON CTPYKTYPHI.

B. I'unpodobubie cBsA3H. 3. Y4acTBYIOT B GOPMUPOBAHUU TPETUYHOU CTPYKTYPHI.

I'. IlenTuaHblE CBA3M. 4. Y4acTByIO0T B (JOPMHPOBAHUY YETBEPTUUHOMU CTPYKTYPHI.

. ucynbduaabie CBSI3H.
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3aoanue 3. HazoBuTe KOQPEpMEHTHI, CTPYKTYpa KOTOPBIX N300pakeHa CXeMaTHUYECKU HIDKE:

3.1. N30amiokca3uH — puOUTOI — 0CcTaTOK (HhOCHOPHOM KHCIOTHI — OCTATOK (PoCcHOpHOI KHC-
JIOTHI — pr003a — aJICHUH.

3.2. HukotuHamui — pubo3a — octaTok (GochOpHON KUCIOTHI — OCTATOK (HhOCHOPHOU KHCIIO-
Thl — pu003a — a/ICHUH.

3adanue 4. Bam nanbl 4eThIpe MPOOMPKU ¢ HEU3BECTHBIMU pacTBOpamH. [Iponenas peakiuio
¢ peaktuBoM JItoroms, MOyduin ciaeayronme okpacku: 1) cunss; 2) Oypas; 3) xxentas; 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 nmpodupke.

4.2. Kakoe BemiecTBO 00pa3oBajoch MpH KPaTKOBPEMEHHOM THJIPOJIN3€e Kpaxmasa?
A.T'moxo3a. b. [lekcrpunbl.  B. Caxapo3a.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00cy:KI1eHUs

1. OcobenHocTH PepMEHTOB KaK OEITKOBBIX KaTaIU3aTOPOB.

2. CoBpemenHas kinaccudukainus (GpepMeHTOB M HOMEHKIaTypa (epMEHTOB (CUCTeMaTHhye-
ckoe u pabouee HazBaHus). lludpp pepmentos. O61Ias XxapaKTEpUCTHKA KIacCOB.

3. Crpoenue pepmentoB. KodepmeHTsl, uX Kiaaccupukaus 1 pojib B KaTanuse. biok-cxemsl
crpykrypst HAJTY, HAJI®", ®AJ] u ®PMH.

4. Kunetrka (pepMEHTATUBHBIX PEAKIMNA. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEaKIMN
OT KOHIIEHTpanuu cyocrpara, pH, TemnepaTypsl (MOJIEKYISIpHBIA MEXaHU3M, TpadudecKast 3aBUCH-
MocTh). Koncranra Muxasnuca (Km), ucnonb3oBanue Km U1 nporHo3upoBaHusi MpoTeKaHust ouo-
XMMHYECKUX PEAKIIUH.

5. CrnenuduuHocTs neiicTBus pepMeHToB. Buabl crienupuuHocTy.

6. EnuHUIBI aKTHBHOCTH (DEPMEHTOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

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

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. O6paTure BHUMaHUE HA TO, YTO KaTaJIM3aTOPHI:

a) YBEITMYNBAIOT CKOPOCTh XUMHUYECKOH PEaKIIH;

0) B IIpoliecce peaklul HE PacXOAyIOTCS;

B) B paBHOH CTENEHH KaTATH3UPYIOT KaK MPSIMYIO, TaK U 00OpaTHYIO PEaKIInH.

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

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

3. HecrietnuynsbL. B. OGe rpynibl KaTaau3aTopos.

4. Iarubupyrorcst aHajgoramu cyocrpara. I'. Hu onuH U3 Kataiau3aTopos.
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1.3. 3anumute, B oOIeM BUIE, PEAKIUI0 C ydacTHeM (epMeHTa, UCIOIb3YS CHUMBOJIBL:
S-cybcrpat, E-pepment, ES-nnpomexxyTouHblii KOMILIEKC, P-mpoaykT.

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

Pewume 3a0auy. OnTumManbHbie YCIOBHS I IEUCTBUS TIIyTaMaTAaeruaporenassl: t — 37 °C,
pH — 7,5. IIpu u3mMeHneHnnn teMmnepaTypsl HHKyOarmoHHOH 1poOsl 10 75 °C u pH uHKYOanmoHHOM
cpenst 10 4,5 ckopocTh pepMEeHTAaTUBHOM peakiuu cHu3miIach Ha 50 %. OOBsICHUTE IPUYUHY CHHU-
YKEHUSI CKOPOCTH PEaKIIHH.

3aoanue 2. 3anomuauTe, YTOOBI Ha3BaTh ()EPMEHTHI MO HAMMCAHHBIM PEAKIIHMSIM, TPEeOyeTCs:
— CPaBHUTbH CTPYKTYPY CYOCTPATOB U MPOILYKTOB;

— OIpPEIENIUTh TUII IIPEBPALICHUS.

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

211 CcoOH COOH

I I
C=0+CO2+ATD + H, O —> C=0 +A/ld +du
I I
CHs CH2
IIupysar |
COOH Okcanoauerat

2.1.2.
COOH COOH
CH CH:>
CH +H,0 <—> CHOH
COOH COOH
dymapar Manar

3aodanue 3. N3obpasute cxeMmaruyecku CTpykTypy kodepmentos: HAJTY, HAJI®', DAL,
OMH.

3aoanue 4. Paccunraiite ynenbHyI0 aKTUBHOCTh alleTUIIXOJIMHACTEPA3bl, €Clid 5 Mr epMeHTa
3a 30 ¢ pacuierusitor 200 MKMOJIb all€TUIIXOIMHA.

3aoanue 5. HopmaibHbIe KIETKH CIOCOOHBI MTPEBpaIaTh aciapariHOBYIO KHUCIIOTY B acmapa-
ruH. Hekotopble neiiko3HbIE KJIETKM JUIIEHBI 3TOM crocoOHocTH. JloOaBieHue acmaparuHasbl
(bepmenTa, pacHIEIUISIIONIETO aclaparud) B KPOBb OOJIBHBIX JIGKO30M MOJKET MPUBECTH K THOEIH
paxoBbIX KJeToK. Kakoii Bua cnenuuyHOCTH MPOSBISET 3TOT (hepMeHT?

A. OtHocutenbHyto. b. A6comotnyto. 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 3HaYeHUsx pH cpensl. YcraHoBWIM, 4TO ()ePMEHTATUBHAS AKTUBHOCTD JIM30I[MMA MaK-
cuMaibHa 1ipu pH 5,2 1 yMeHbIIaeTcs Kak Py CHUKEHUH, TaK U IIPU NOBBIILICHUH 3TOr0 3HAYEHUS
pH. KakoBa ocHOBHas mpuynHa JaHHOTO SIBICHUS?

A. V3Menenue koHpopMaIu MOJIEKyYbl (hepMeHTa.

b. YTpara koMIuieMeHTapHOCTH aKTHBHOTO LIEHTPA U CyOCTpaTa.

B. U3menenune nonuszanuu GyHKIMOHAIBHBIX TPyl pepMeHTa.

I'. T'upponu3 menTUAHBIX CBsA3el hepmeHTa.

1. YMmeHbIieHHE CBOOOTHOM SHEPTHUHU PEAKIUH.

3aoanue 2. DKCNIEpUMEHTANBHO JOKA3alld, YTO aKTHBHBIA IEHTP (hepMEHTA JHU30IHMMaA CO-
JEPKUT aMUHOKHUCIIOTHBIE OCTAaTKU TJyTaMHUHOBOW M aclaparuHOBOWM KHCIOT, HEOOXOIUMBIX IS
karanu3a. Kakue rpynmsl B coctaBe cyocTpara (yHKIIMOHAIBFHO BaXKHBI I (hepmenTa?

A. AMUHOTpYNIIBI. I'. AnkunibHbIC pauKaibl.

b. KapOokcHiibHBIC TPYTITIBL. . T'uaApOKCUIbHBIE TPYIIIBI.

B. Tuorpynmnsl.

3aoanue 3. Temneparypa 37 °C, pH 7,5 — ontumanibHble yCIOBUS JJIs ACHCTBUA JaKTaTIe-
ruaporenassl (JIJII'), katanusupyroriei npespaiieHue:

COOH COOH

| |

C=0 + HAJH-H* «— CHOH +HALY
| |

CHs CHs

[TupyBat Jlakrar

3.1. OOBsAcHUTE NPUYMHBI YMEHBUICHUS] aKTUBHOCTH (DepMEeHTa:
a) MpH MOBbIIIEHUHU TemnepaTypsl 10 60 °C;
0) npu xpanenun pepmenta B OydepHom pactsope ¢ pH 5,0;

3.2. PaccuuTaiite yaenbHYyI0 aKTUBHOCTH (epMmeHTa, ecinu 3a 5 ¢ 10 mr JI/II" BeI3BIBaeT mpe-
BpaiieHre 80 MKMOJIb MUPYBAaTa; 3alUIINTE PA3MEPHOCTh 3TON BEJIUYUHBI.

3.3. ITo u3MeHeHHIO KOHICHTPAIUU KAKUX BCIICCTB MOKHO OIMPCACIINTL aAKTUBHOCTDb JII[F‘7

OTBeThI K pelIeHn 0 3aJaHN I

/Jlna camonpoeepku ucxo0no2o ypoeHs 3HaAHUIL:

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

31— ®AJ[;3.2—HA/L";41—B;42—B.

Jlna camocmoamenvhou pabomut.

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

1.4. Ilpu nobimieHNH Temmepatypsl 10 75 °C ckopocTh (pepMEHTATUBHOM peakuy CHUXKAeT-
csl, TaK KaK BCJE/ICTBUE ACHATYPallUU KOJIMYECTBO aKTUBHBIX MOJIEKYJ (pepMEHTa YMEHBIIIAeTCA.

Ot pH 3aBucsr:

— MOHM3AIMsI AMUHOKHCIOTHBIX OCTaTKOB, BKJIFOUEHHBIX B KaTallu3;

— MOHU3aIMs cyOcTpaTa;

— KoH(popManus (epMeHTa U ero aKTUBHOTO LIEHTpA.

2.1.1. Jluraza, nupyBaTKkapOOKCHIa3a.

2.1.2. JInaza, pymaparruaparasa.

4. MexxayHaponubsle enuHUNbL: 1,33 Mkkatan/mr QepmeHTa; CTaHAApTHbIE €AWHUIBL
80 MKkMOJIb/MUH/MT (epMEHTA.

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 U3 XapakTepHBIX CBOWCTB (PEPMEHTOB SIBISETCS TEPMOIAOMIBHOCTD, T. €. YyBCTBU-
TEJIBHOCTh (PepMEHTa K TemIepaType, IpU KOTOPOW MpoTekaeT ¢epMeHTaTuBHas peakuus. [lns
0obIIMHCTBA (PEPMEHTOB TEMIEpaTypHBId ontuMyM Habmogaetrcst mpu 38—40 °C. @epMeHThI ipu
HarpeBanuu cBaiiie 70 °C, kak NpaBUiIo, yTpauuBalOT CBOMCTBA OMOIOTMUYECKHUX KAaTalIu3aTOPOB.

I'uaponns kpaxmaia 1moj JEHCTBHEM O-aMHJIa3bl CIIOHBI MIPOMCXOIUT JI0 CTAaJIHH 00pa3oBa-
HUS JEKCTpUHOB. HepacuiemieHHbld Kpaxmall ¢ HOJOM JaeT CHUHEEe OKpalluBaHue. /[ekcTpuHBI,
B 3aBUCUMOCTH OT pa3Mepa, JaroT C HOA0M Pa3U4YHOE OKpAIIUBAHHUE: aMUIIOIEKCTPUHBI — (uoJe-
TOBOE, IPUTPOJIEKCTPUHBI — KPacHO-0ypoe, MalibTo3a — xkelToe. KoHeuHble MpoayKThl THAPOIIN3A
KpaxMaya — MaJibT03a M TI0K03a — MMEIOT CBOOOIHBIC allbJAETHIHBIC TPYIIBI U MOTYT OBITH 00-
Hapy»XeHbl peakuuen Tpommepa.

O peiicTBuM (epMeHTa CYAST 110 YMEHBIICHUIO KOJMYECTBA CyOCTpaTa WM MOSBICHHUIO TPO-
JTYKTOB PEaAKIUU.

X00 padomui. B urcTyio npoOUpPKy OTIMBAIOT HEOOJBIIOE KOJIMUYECTBO HEPA3BEACHHOM CIIO-
HBI (2—3 MJI) ¥ KUIATAT €€ B TeUeHUE 5 MUH, MOCJE Yero OXJIaxaaT. B 3 mpobupku HaMUBalOT 110
10 xanens 1 % pactBopa kpaxmana. B 1-10 mpobupky nodasmistor 10 kamneinb HEKUIISTYEHON CITIOHBI,
pazBenenHoit B 10 pa3, Bo 2-10 — 10 kameyb OpOKUIISTYEHHOW CIIOHBI, B 3-10 — 10 Kamenab BOJbI
B KauecTBe KOHTpouIsl. Bee mpobupku nomemator B Tepmoctar npu temneparype 38 °C Ha 10 muH.
[Tocne 3TOro ¢ Coaep,KUMBIM MPOOUPOK MPOBOAT KAUECTBEHHBIE PEaKIIMK Ha KpaxMai U MPOTyKThI
€ro pacuierieHusl.

Peaxyun na kpaxman. K 5 kamisgMm uccieayeMoro pacTBopa MpUIMBAOT 1 Kario pacTBopa
Hona B oauae kanus (peaktus Jlroross). B mpucyTcTBun Kpaxmaia MnosiBiisieTcsi CHHEE OKpallliBaHUE.

Peakuua na znwko3sy (peakyus Tpommepa). K 5 xannsam nccnenyeMon )KUIKOCTH IIPUIUBa-
ot 5 kamenb 10 % pactBopa NaOH u 3 karumm 1 % pactBopa cynbdara mean. OCTOPOKHO KUITSITAT
1 MMH 10 IOSIBIIEHHS KPACHOTO OKPAIIMBAHUS, KOTOPOE YKa3bIBa€T HAa HAJTMUYUE TIIFOKO3BI.

Pe3ynbTathl onbiTa 3aMUIINTE B BUIE€ TaOIUIIBL:

Ne npodupkn Peakuus ¢ peakrusom Jloroas Peakuus Tpommepa

1 (Hexuns4eHas CIIOHA)

2 (IpOKUITTYEHHAS CITFOHA)

3 (H,0)

BriBOa:

1.2. Bauanue pH cpeodvt na akmugnocmo pepmennos.

Jliis pa3HbIX (epMEHTOB CylIecTBYeT cBOM ontumyM pH, mpu koTtopom ¢depMeHT Hambosee
aktuBeH. Hanpumep, s nencuna ontumym pH — 1,5-2.5, ans aprunassr — 9,5. Onpeznenure orn-
TUMYM pH a5 amuiassl CIIIOHBI IO CIEAYIOUIEH METOAMKE.

X00 pabomw. Cmiony mnpenBapuTenbHO pa3BogiaT Bojgoi B 10 pas. bepyr 3 mpobupku
U B KOXAYI0 HAIMBAIOT Mo 2 mi OydepHOro pactBopa ¢ paznuuHbM 3HadeHueMm pH: 6,0; 6.8; 8.0.
3arem npunusarotT 1o 1 mu 1 % pactBopa kpaxmana u o 1 My pa3BeneHHOM ciatoHbL. [lepemenin-
BaIOT COJEPKUMOE MPoOUpOK U nomeniaoT B TepmoctaT mpu 38 °C Ha 10 muH. 3aTem Bo Bce mpo-
Oupku n00aBiA0T Mo 1 Kamie pacTBopa 1oja, MepeMelInBaoT, Ha0I0JAI0T OKPACKY U OTMEYAIOT
pH, pu koTOpOM ammITaza necTByeT Hanboiee aKTUBHO.
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Pe3y.]IBTaTBI OIIbITA 3aIIMIINUTC B BUJC Ta6JII/II_U>IZ

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

BriBOa:

1.3. Bauanue akmugeamopoe u uncudumopos Ha AKMUEHOCHIb AMUTIA3bL C/TIOHDL.

Xo00 pabompl. B Tpu npoOupKu HAIMBAIOT 1O 1 MJI CITtoHBI, pa3BeneHHor B 10 pas. B mepByro
npoOUpKy 100aBISIOT 2 Karuid BOJIbl, BO Bropyto — 2 kamm 1 % pactBopa NaCl, B tperbio —
2 ka1 % pactBopa CuSOs. Ilocne aToro Bo Bce mpoOupku 106aBisA0T 1o 5 kanenb 1 % pac-
TBOpa KpaxMaja ¥ OCTaBJISIOT UX [P KOMHATHOM TeMIepaType Ha 2 MUH. 3aTeM BO BCE IPOOUPKU
nobasistoT o 1 kamne pactBopa Jlrorons, nepeMemuBaroT, HAOIIOJAIOT OKPACKy U ONPEAENsIoT,
B KaKoOM MpoOUpKe eHCTBYET aKTUBATOP UM UHTUOUTOD.

Pesynbrar:

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

BriBOa:

Padora 2. CnenuuguvHocTs (pepMeHTOB

B oTnmune oT HEOpraHMYECKUX KaTaln3aTopoB, (hepMeHTh! 001a/1al0T ciennGUIHOCTHIO (a0-
COJIFOTHOM, OTHOCUTENIbHOM, cTepeocneu(puIHOCThI0). DTO CBOMCTBO OMpEAeseTcsl YHUKAIbHBIM
CTPOEHHEM aKTHBHOIO IEHTpa Kaxjaoro ¢gepmenra. Ompeaenure TUIN CHEHM(PUUYHOCTH aMUIIa3bl
CJIIOHBI IO CJEYIOIIEH METOIHKE.

X00 pabomur. ]I uccienoBaHus CrelU(PUUHOCTH aMuUiIa3bl OEpyT CIIOHY, pa3BEJCHHYIO
B 10 pa3, u HanmuBatoT 1o 1 Mut B 2 mpoOUpKH.

B 1-t0 npobupky nob6asnstor 1 mut 1 % pactBopa kpaxmana, Bo 2-t0 — 1 mu 1 % pactBopa
caxaposbl. O0e mpoOupku nomemaroT Ha 10 MuHyT B TepMocTaT npu 38 °C, mociie 4ero npoBOISIT
peaknuio denuHra A1 00HApYKEHUS TIIIOKO3bI.

Peakuyua @enunza: x 15 KamisM UCCIeyeMOT0 pacTBOpa MpUOAaBUTh paBHBI 00BEM peak-
TuBa DenuHra u JA0BECTU N0 KureHUs. [Ipy MonoxXuTenbHOW peakiMy Ha TIIH0K03Yy HadtogaeTcs
KpacHO€ OKpallliBaHue, KOTOPOE JaeT 3aKUCh ME/H.

Pesynbrar:

Ne npoOoupkn DepMeHT CyoOcTpar Peakuus ®enunra
1

2

BriBoOa:

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

AKTYaJIbHOCTh TeMbl. 3HaHWE MEXaHHU3MOB, MTOCPEACTBOM KOTOPBIX KIIETKU U IENBIE Opra-
HU3MBI KOOPJIUHUPYIOT H PErYJIUPYIOT BECh HAOOP METaOOIMUYECKUX IMPOIECCOB, BAXKHBI MMPH HC-
CIIIOBAHMSIX B Pa3HBIX 00JIACTSAX OMOMEIMIIMHCKHUX HayK. 13 Bcex (hakTOpoB, OT KOTOPBIX 3aBUCUT
olpejielicHue aKTUBHOCTH ()epMEHTa — KOHIleHTpanus (epMeHTa U cyocTpara, Temieparypa, pH
Y IPUCYTCTBHE PETYJIATOPOB, HAMOONBIINN KIMHHYECKUN UHTEPEC MPECTABIISIOT J1BA TIOCIETHUX.

AKTHBAaTOpPbl ¥ MHTHOMTOPHI BIMSIOT HAa aKTUBHOCTH ()EPMEHTa, CIIOCOOCTBYST (POPMHUPOBA-
HUIO WIH OJIOKHPOBAHUIO €r0 aKTUBHOTO IEeHTpa. OHU MOTYT B3aUMOJICHCTBOBATh C AJUIOCTEPUYC-
CKHM IICHTPOM H, TEM CaMbIM, MEHATh (PEPMEHTATUBHYIO aKTHMBHOCTh. Hepenko MHrHOMTOpPBI —
MPOIYKTHl MPOMEKYTOYHBIX WU KOHEUYHBIX PEaKIUN KaKOro-Tu00 OMOXMMHUYECKOro Ipolecca.
Hekotopbie mpUpOHbIE MM CHHTCTUYECKHUE BEIIECTBA OKA3bIBAKOT W30MPATEIbHOC MHTHOHUPYIO-
mee JelicTBre Ha (PepMEHTHI M MCTIOJIB3YIOTCS B Ka4eCTBE JICKAPCTBCHHBIX BEIIECTB. B OombImmx
7103aX MOI00HBIC BEIIECTBA MOTYT OKA3aThCsl SIaMH.

BoNBIIMHCTBO JIEKAPCTBEHHBIX IMPEMApaTOB OKa3bIBACT CBOE JCHCTBHE, BIUSSA HA COOTBET-
CTByIOIME (PEPMEHTATUBHBIC peakiuu. MHOTHE Takue IMperaparbl CXOIAHBI ¢ MPUPOIHBIMH CYyO-
CTpaTaMd M TOTOMY MOTYT JCHCTBOBAaTh KaK KOHKYpPEHTHBbIC WHTHOUTOPHI (pepmMeHTOB. UTOOHBI
MOHATh MHOTHE TPOIIECChI, KOTOPBIC CYIIECTBEHHBI JIUIsl (PAPMAKOIOTHHA U TOKCHKOJIOTHH, HEOOXO-
JTUMO UMETh YE€TKOE MPECTABIICHUE O MEXaHU3MaX UHIHOUpoBaHus (epMEHTOB.

Leanb 3aHATHS. HAy4YUTCS WCIOJIB30BATh 3HAHHMS O MEXAHHM3MAax PETYJISAIUU aKTHBHOCTU
(EepMEHTOB B TIOCITIEAYIONIEM H3yUYEeHUN KIMHHUYECKUX JUCIUIUIMH IS YCBOCHUS MPHHIIMIIOB JHA-
THOCTUKH 3a00JICBaHUI U KOHTPOJIS 32 3(P(EKTUBHOCTHIO JICUCHHUS, a TAKKE JIJIs IOHUMaHUS MeXa-
HU3MOB JICHCTBUS JIEKAPCTBCHHBIX MPETIAPATOB, PETYIUPYIOMUX AKTHBHOCTH (DEPMEHTOB.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHHWii. /{151 MONMHOTrO yCBOEHHS TeMbI HEOOXOAUMO
MTOBTOPUTH H3:

*  obwel xumuu.

— OCHOBHBIC TIOJIOKEHUS TCOPHH KaTalln3a;

" OUOOPeAHUYECKOU XUMULL:

— TPUMEPHI PA3INYHBIX THITOB XUMHYECKUX PEAKIIN;

— KOH(OPMAIIMOHHBIE MTPEBPAICHHS OEITKOB.

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

3aoanue 1. VI3BeCTHO, UTO CKOPOCTh B3aMMOJEHCTBUS BenlecTB A U B yBennuwmniace B Tpu
pa3a nocne nob6asneHus BemectBa K. B kauecTBe KOHEUHBIX MPOJIYKTOB OOHApYKUBAeTCs Bellle-
ctBo ABK. fIBnsercs nu Bemectso K xaranusatopom?

3aoanue 2. Ilpy nHTEHCUBHON MBbIIIEYHON paboTe B CKEIETHON MyCKyJaType HaKariiBaeTcs
MOJIOYHAsI KMCJI0Ta, 00pa3yromiasics B peakltu:

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

O OH

K xakoMy Ty OTHOCHUTCS IPUBEACHHAS peaKkus?
A. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKIIUS.
b. Peakuusa rugponusa.

B. Peaknus cunresa.

I'. Peakuus smekrposunsa.
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3aoanue 3. BemectBa A u B B3aumozelictByroT no cxeme A + B <> AB. Ilpu 3aganHo# KoH-
ueHtpauuu A u B uepe3 30 MUHyT ycTaHaB/IMBaeTCsl OJBH)KHOE PaBHOBECHUE, T. €. CKOPOCTH Ips-
MOl 1 00OpaTHOM peakiuu ypaBHUBAIOTCSA. Kakyro U3 MPUBEIEHHBIX XapaKTEPUCTUK PEAKLIUU U3Me-
HUT BHECEHME KaTanuzaTopa?

A. CKOpOCTb TOJBKO NPSAMOI peakLuu.

b. Koncranty paBHOBecus.

B. CkopocTb TOIBKO 00paTHOM peakiuu.

I'. BpeMmst HacTymuIeHHS paBHOBECHS.

J1. KoHLIeHTpaLuio NpoIyKTOB peakLuu.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemamul.

Bonpocs! puis1 06cyxneHust:

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

2. IlpeacraBienue o0 aKTHBHOM IIEHTpe ()epMEHTa, €ro opraHusauus. Teopuu, oObACHIIO-
e padboty aktuBHOTO TeHTpa (3. umep, /1. Komuienn).

3. OcobeHHOCTH CTPOEHUS AIOCTEPUUYECKUX (PEPMEHTOB, AJTUIOCTEPUUYECKHUI LIEHTP.

4. MexaHU3MBbl PETYJSIHH CKOPOCTH (PEePMEHTATUBHBIX IPOIECCOB: PETYISALHUs KOJTHMYECTBA
(bepMeHTOB (CHHTE3, paciaj), aKTUBHOCTH (EpMEHTOB, U3MEHEHHE KOJIMYecTBa cyOcTpara, Hajlu-
gyre n30(hepMeHTOB, 0ObeMHEHNE (PEPMEHTOB B MONMH(EPMEHTHBIE KOMIUIEKCHI, KOMIAPTMEHTAIIH-
3aLusl MPOLIECCOB.

5. KuroueBbie (hepMeHTHI, XapaKTEPUCTHKA.

6. Perynsanus akTUBHOCTU (p€pMEHTOB: KOBaJEHTHAs MOAU(DUKALMSA, aKTUBATOPBl U UHIUOU-
TOpbI (IpuMepsl). Buasl uHrubuposanus (HeoOpaTumoe U 00paTUMOe, U30CTEPUUECKOE U aJUIOCTe-
PHUECKOE), XapaKTePUCTHKA, TPUMEPBHI.

7. N3odepmentsl. [Ipumepsl, Ononornueckas posb.

8. MenunuHcKHe acreKThl SH3UMOJIOTHH.

JIMTEPATYPA JUIA ITIOATOTOBKHA

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

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

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

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

0) aKTUBHBIN IEHTP COCTABIISIET OTHOCUTEIILHO HEOOIBIITYIO YacCTh 00beMa (hepMeHTa;

B) aKTHBHBIH IIEHTP pacrnoJiaraeTcsi B yriayonenun pepMenTa.

1.1. YckopeHue peakluu B IPUCYTCTBUH (PepMEHTa MPOUCXOAUT 3a CUET 00pa3oBaHuUs MPo-
MEXYTOUHOTO (pepMEHT-CyOCTpaTHOro KoMmIuiekca. Kakue cBSI3M CTaOMIM3UPYIOT 3TOT KOMITJIEKC?

A. Nonnsle. I'. N-rnuko3usble.

b. Bomopoansie. . CnoxxHoddupHBIE.

B. Ilentunssie.
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1.2. Meronom MK-crieKTpocKkonuu U3y4aiau MPUPOIY CBA3eH MeXAy cyOCcTpaToM M CBS3bIBa-
IOLIMM Y4YacTKOM aKTHBHOIO LieHTpa (epmeHTa. B yem 3akirodaercst B3aumojieiicteue pepmeHra
u cyocrpara o /. Konutenay?

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

b. B Monekyne ¢gepMmeHTa M3MEHseTcs KOH(OpMaIus aIOCTEPUYECKOro IEHTpa TOJ JCH-
CTBHEM cyOcTpara.

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

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

3adanue 2. YcBoiite, 4To AeicTBUE ()EPMEHTOB MOXHO MOJHOCTHIO WJIM YaCTUYHO TOJIaBHUTh
(MHrHOMpPOBaTH) ONpPEACICHHBIMA XUMHUECKUMHE BellecTBaMu (MHTuOuTopamu). [laiite xapakrepu-
CTUKY OCHOBHBIM THUITaM HHTHOUTOPOB.

2.1. lpu uccnenoBaHUM BIUSHUS CATUIIWIATOB HA aKTUBHOCTH (DEPMEHTA TITyTaMaTACTHUIPO-
reHa3bl YCTAQHOBJIEHO, YTO C YBEIMUYCHHEM KOHIIEHTpauuu cyoOcrparta (rimyramara) ot 1,5 1o
8 MMOJIb cTeneHb MHTUOMPOBAHUS HE W3MEHSETCSA. YalluB MHTHOWUTOP, aKTUBHOCTH (epMeHTa
MOYXHO BOCCTaHOBHUTb. OIpeIeNIuTe THIl HHTHOUPOBAHHUS:

A. HeobOparumoe.

b. O6paTumMoe KOHKYpEHTHOE.

B. O6paTtuMoe HEKOHKYPEHTHOE.

I'. UurubupoBaHue 10 MPUHLUITY «OOPaTHOW CBSI3H.

2.2. st me4eHusT HEKOTOPBIX HMH(EKIIMOHHBIX 3a00JIeBaHWM, BBI3BIBACMBIX OaKTECPHUSIMHU,
MIPUMEHSIIOTCS CyIb(GaHUIAMUIHBIE Mpenaparbl, OJOKUPYIOIIUE CHUHTE3 (POIUEBOM KHUCIOTHI —
(dakropa pocra 6akTepuii. BeiOeprure MexaHU3M IeHCTBUS Cyb(haHUIAMHIIHBIX TPEIIapaToB:

A. SIBnsitorces hepMeHTaMU.

b. Y4acTByIOT B OKHCIUTEIILHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

B. SBnsroTcs amiocTepuyecKuMU HHTHOUTOpaMH.

I'. KoakypupyroT ¢ m-aMruHOOEH30MHON KUCJIOTOM 32 MECTO CBSI3BIBAHHS C aKTHUBHBIM IIEHT-
poMm (epMeHTa, CHHTE3UPYIOLIETO (POTUEBYIO KUCIIOTY.

J1. UHrnbupyrot BcacbiBaHUE (POTUEBOM KUCIOTHI.

3aoanue 3. YCcBOWTE OCHOBHBIE CIIOCOOBI PETYISIIIMU KaTATUTHUECKOW aKTUBHOCTH (hepMeH-
TOB U TIOHSITUE «U30(EPMEHTHI.

3.1. B KIMHMKY AOCTaBWJIM TMalMeHTa C HPUCTYHNOM OpOHXHAJIBbHOW acTMbl. Y OOJBHOTO
BCJIE/ICTBUE JpIXaTesnbHOro anuaos3a (pH kpoBu 7,2) cHM)KeHAa aKTUBHOCTH ()EPMEHTOB IJIa3MBI.
VYKakuTe OCHOBHYIO IPUUMHY MHAKTUBALUHU (PEPMEHTOB I1JIa3Mbl KPOBU:

A. VI3MeHeHue cTerneHn HOHU3aluu MOJIEKYN (PepMEHTOB.

b. Heobpatumas neHaTypanus.

B. Pa3psIB nenTuaHbIX CBA3EH.

I'. I3MeHeHne KOHLIEHTpaIuK (pepMEHTOB.

J1. Penpeccust cunTe3a (hepMeHTOB.

3.2. [Ipu obcnenoBaHuu OOJIBLHOTO YCTAHOBJICHO IMOBBIIIEHUE B KPOBHU aKTHBHOCTU H30(ep-
MEHTOB KpeatnHkuHazsl MM 1 MB. Ykaxute ux oO1iye cBOHCTBA:

A. TepMonaOUILHOCTD.

b. UyBCTBUTENBHOCTH K pa3IMYHBIM HHIHOUTOpAM.

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. OKcHIOpEyKTa3hbl. I'. 'maponassl.
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. nocie npueMa BHYTpb 20 MJT METaHOJIa B TSHKEJIOM COCTOSIHUM JIOCTaB-
JIeH B KJIIMHUKY, TJie €My BBEJIM BHYTPUBEHHO 3TUJIOBBIN CIIUPT B KOJUYECTBE, KOTOPOE y 37I0POBOTO
YeNIOBeKa BBI3BIBACT WHTOKCUKAIMIO. OOBSICHUTE, TIOYEMY TaKOe€ JICYCHHE OKaszbiBaeTcs 3(PQeKTuB-
HBIM, YUUTBIBAsA, YTO BBICOKAs TOKCMUYHOCTh METaHOJa 00YCIIOBJIEHA JeCTBUEM MPOAYKTA €ro MeTa-
Oom3mMa — Gopmalbaeruia, 00pa3yromerocs B eYeH! MO JSHCTBUEM aTKOTOJIbACTHIPOT €HA3HI:

A. DTaHON — KOHKYPHUPYIOUINI cyOCcTpaT JIsl allKOTr0J1bAeTHAPOTreHA3HI.

b. DTanon BeI3BIBAET JeHATYypalnio pepMeHTa.

B. Benencreue namenenus pH cpensl.

I'. IIpoucxoauT YaCTUYHBIN TPOTEOIN3 MOJICKYJIbI (PepMEHTA.

J1. DtaHon cBa3bIBaeT (hopMabAeTU.

3aoanue 2. llpu nedeHnn omyxoJieii MOYETIOIOBON CUCTEMBI B KIIMHUKE IPUMEHSIETCS TIperia-
paT MeToTpekcar, 0OpaTUMbIH KOHKYPEHTHBIM MHTHOUTOp TUTHAPO(dONIaTpeayKTashbl, KaTalu3upy-
I0IIEH CUHTE3 TeTparuapodonneBoil KucioTsel. Ha B3anmMonelicTBUM ¢ 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, CBI3bIBaHHE KUCIOPOJa TEMOTIIOONHOM PETYIIH-
pyercs 2,3-6uchocdormuiieparom, KOTOPBIH TPHUCOSAUHSETCS K OCIKy B ydacTKax, MPOCTpaH-
CTBEHHO yJaJIeHHBIX OT rema. Kak Ha3pIBaeTCs TakoW BUJ pEryJsLuu?

A. Perynsauust no npuHUuny oOpaTHON CBS3H.

b. YacTuuHblil poTeOoan3 MOJIEKYIbl (hepMeHTa.

B. [IpucoennHenune win OTHICTUICHHE OeIKa-pETysTOpa.

I'. IlpucoeauHenue UK OTLIEINIEHHE HU3KOMOJIEKYIIIpHOTO Y dexTopa (MOAYIATOpa).

. ®ochopunrpoBanre MOICKYIIHI.

3aoanue 4. B xnerkax E. coli cuHTe3 mupUMUANHOBBIX HYKJICOTHIOB OCYILIECTBIISETCS MO
cxeme merabonuueckoro nytu: COz + NHs + 2AT® — Py — P2 —» VT® — [TO®. Ilpu ysenuue-
HUM B KJIeTKe KOoHUeHTpauu L[T® cuHTe3 nupUMUAMHOBBIX HYKJIEOTHIOB IMpekpariaercs. Kakoi
BH/JI PETYJISIUU OTTUCaH?

A. Annocrepuueckas peryJisnus.

b. YacTuuHbIi POTEOTHU3.

B. ®ochopunupoBanre MoJaeKyiIbl pepMeHTa.

I'. I[Ipucoeannenne 6eIKOB HHTMOUTOPOB.

J. OTmieruieHue 6eIKOB MHTHOUTOPOB.

3adanue 5. B nHKYyOAlIMOHHYIO Cpey, COJEPKAIIYI0 CyOCTpaThl ajJaHWH, acrapTaT U Kpea-
THH, BHECTH (PepMEHTHI: alaHnHAMMHOTpaHc(epaszy, acnapraTaMuHoTpaHcdepasy U KpeaTHHKHHA-
3y. Kakue oO1iue npu3Haku xapakTepHsbl Ui 3THX (HepMeHTOB?

A. ®epMeHTHI KaTaTU3UuPYIOT OJIHY U TY K€ PEaKIIHIO.

b. ®epMeHThI KaTATM3UPYIOT OAWH TUIT PEAKIIUM.

B. SBnstoTcs nzopepMeHTHBIMHE (hOpMaMH.
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I'. OcymiecTBAsIOT Nepegady HEPBHBIX UMITYJIbCOB.
J1. ObnangaroT rpynmnoBoi cuenu@UIHOCTBIO.

OTBeTHI K pelieHUuI0 3aJaHuil

Jna camonpoeepku ucxo0no2o0 ypoeHs 3HAHUIL:
l1—mner.2—A.3—T.

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

JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. Onpenesienne aAKTUBHOCTH (-AMUJIA3bI CJAIOHBI.

Ilpunyun memooa. Metosi OCHOBAaH Ha OIPENEIICHUN HAMMEHBLIETO KOJUYECTBA aMHIIA3bl
(mpu MakCHUMaJIbHOM Pa3BEICHHUH CIIIOHBI), TOJHOCTHIO PACHICIUIAIONIETO BECh JOOABICHHBINH Kpax-
MaJl. AMUIIa3Hasi akTUBHOCTB CITFOHBI BbIpaxaercs: konmuectBoM 0,1 % pacTtBopa kpaxmaiia B MUJLIH-
JUTpax, KoTopoe pacuieruigercs 1 mir Hepa3BeneHHou citoHbl pu 38 °C B Teuenue 30 muH. B HOpMe
aMuIIa3Has aKTMBHOCTH CJIIOHBI paBHa 160-320. AMuIasHas aKTHBHOCTH 0003HauaeTcs «A 38°/30'».
DTOT METO UIMPOKO UCIIONIB3YeTCs AJIs ONpeAeSICHUs] aMIJIa3HOW aKTUBHOCTH KPOBU M MOYH.

X00 pabomsi. B 6 mpoOupok HAIMBAIOT 10 | M1 BOABI U B 1-10 U3 HUX no0aBisoT 1 mi pa-
3BeneHHOM B 10 pa3 cimtonbl. ComepKuMoe 3TOi MPOOUPKH MEePeMEIInBal0T, HECKOJIbKO pa3 BTATH-
Basl U BBITYCKas KUAKOCTh U3 MUMeTKH. HabupatoT B mumeTky 1 M cMecH u IepeHOCsT €€ BO 2-10
npobupky. Coaep:kuMoe 3Tol MPOOUPKHU MEPEMEIINBAIOT U | MJI CMECH MEPEHOCAT B 3-10 mpodup-
Ky U T. . 10 6-if mpobupku. 13 6-if mpobupku otOéuparoT 1 mMi cmecu U BbUIMBaIOT. Bo Bce mpo-
oupku nob6apmnstor o 2 ma 0,1 % pactBopa kpaxmana, MepeMelInBaOT, BCTPSAXUBas MPOOUPKU, U
nomeniaroT B Tepmoctar npu 38 °C Ha 30 muH. [locine nHKyOaMy MPOOUPKH OXJIAXKIAIOT BOJAOIPO-
BOJIHOM BoJI0M, n00aBisitoT 1o 1 xarure 0,1 % pacTtBopa iona u nepememmBaroT. [Ipu peakmuu ¢ io-
JIOM JKHJIKOCTh B MPOOMPKAX OKPAIIUBAETCS B KENTbIM, PO30BbIA U (GHONIETOBbIN 1BeTa. OTMEUAIOT
TIOCJIEHIOK0 TTPOOUPKY C KEITOH OKPACKOM, TJIe THAPOIN3 Kpaxmasia IMPOIIeN MOJHOCTHIO, U JIeTafoT
pacder.

Pe3yabrar:

I'maponu3 kpaxmasa B NpUCYTCTBUH GepPMEHTOB CJIIOHBI MPU PA3TUYHOM ee pa3BeieHUH

Pa3Benenue cJIIOHBI

1:20 | 1:40 | 1:80 | 1:160 | 1:320 | 1:640
IIpooupku
1-1 2-1 3-1 4-q1 5-1 6-11
Oxkpacka pacTBopa
¢ otoM
BriBogsl

Ilpumep pacuema. OTMeTHB MPOOUPKY, TI€ THIPOJIN3 KpaxMmalsa MpoLIeN MOJHOCThIO MpU
HaWMEHBIIIEM KOJIMUecTBe (PpepMeHTa (JKenTash OKpacka pacTBOpa), MO KOJIMYECTBY HEpa3BEACHHOM
CIIIOHBI B JTAHHOM NMPOOHMPKE PacCUMTHIBAIOT aMHJIA3HYIO aKTUBHOCTb CIIIOHBI 110 CIEIyIOLIEi mpo-
nopuuu: A mut cmonbl pacmenuau 2 mi 0,1 % pactBopa kpaxmana; 1 M1 CITIOHBI PACIISTTHII X MJT
0,1 % pactBopa Kpaxmana, rae 4 — KOJIMYECTBO Hepa3BeACHHOW ciioHbl. Hampuwmep: xenras
OKpacka mosiBwiIach B 4-ii mpoOupke, rjae citoHa Oblia pa3zseneHa B 160 paz; 1/160 mi ciatoHbl pac-
menm 2 mi 0,1 % pactBopa kpaxmana; 1 M Hepa3BeleHHOM citoHbl pacmenui X mia 0,1 % pac-
TBOpa Kpaxmaja:

X=2-1-160/1=320 ™1 0,1 % pacTBopa Kpaxmaia.
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CrenoBarensHO, aMunasHas aktuBHOCTh A 38%/30 pasma 320.
Pacuer:

BriBOa:

Pa6ora 2. KosimuecTBeHHOe onpene/ieHie AKTUHBHOCTH aMMUJIa3bl (IMACTAa3bl) MOYM.

MeTon OCHOBaH Ha ONpPENEICHUHM BPEMEHH, HEOOXOAMMOIO ISl IMOJIHOTO paCIIETICHHS
Kpaxmajla B IpUCYTCTBUM | MiI MOYM. YCIIOBHO 32 €JUHMIy aKTMBHOCTM aMuja3bl MOYU MPUHU-
MaloT KOJIMYEeCTBO (pepMeHTa, pacuieruifoniee 2 Mr kpaxmana 3a 15 MuH. AKTUBHOCTh aMuia3bl
BBIPAXAIOT KOJIMYECTBOM €uHMI B 1 M1 Mouun. B HopMme oHa coctaBisier 1-2 EJI.

Moua 310pOBBIX JF0JIei 001a/1aeT HU3KOM aMHIIa3HON aKTUBHOCTBIO M0 CPAaBHEHHUIO C aMUIIa-
300 ciatoHbl. OnpeseneHre akTUBHOCTH (i-aMuUjIa3bl B MOUYE U CHIBOPOTKE KPOBH IIMPOKO HCIIONb3Y-
€TCsl B KJIMHUKE NP TUArHOCTHKE 3a00JIeBaHMi MOKeTyq0uHON kene3bl. B 1-e cyTku 3a0oneBa-
HUS aMMJIa3Has aKTUBHOCTh YBEJIMYMBAETCS B MOYE M CHIBOPOTKE KPOBU B JECSATKU pa3, a 3aTeEM
MOCTENIEHHO BO3BpainaeTcs K Hopme. [Ipu mouedHoi He10CTaTOYHOCTH aMuiIa3a B MOUYE OTCYTCTBYET.

B nerckom Bo3pacTe yBelMYEHHME aKTUBHOCTH aMuja3bl HaOJIIOJaeTcsl MpU SMUIAEMHUUYECKOM
MapOTUTE, YTO YKA3bIBAET HA OJJHOBPEMEHHOE MOPAKEHUE MOHKENYI0UHOI jKeJe3bl BUPYCOM Mapo-
TUTa. BUpyc rpunna takxe nopaxaer HOKEITYA0YHYIO KeJe3y, HO PExe.

Xo00 pabomwr. Ha cyxoe mpeaMeTHOE CTEKJIO KamaroT B pa3HbIX MeCcTaxX MO OJHOM Karuie
0,1 % pactBopa ioxa B Homuae kamus (Bcero 8—10 xamens). B mpodupky BaocsaT 2 mut 0,1 % pac-
TBOpa Kpaxmaina, cojepskamero 2 mr kpaxmana, 1 mu 0,85 % pactBopa xiopuaa HaTpusi U IOMe-
AT MPOOUPKY B TepMmoctaT npu temneparype 37 °C Ha 2 muH. Uepe3 2 MUH JT00ABISIOT B HEE
0,5 M1 MOuM, IEpEMENIMBAIOT U OTMEUAIOT BpEMs Hayala peakluH. 3aTeM Kaxble 2—3 MHH CTEK-
JISHHOW MaJIOUKOM MEePEHOCAT KaIlIl0 CMECH U3 IPOOMPKH Ha MPEIMETHOE CTEKJIO B KAILJII0 PacTBO-
pa Hoja M Tak MpPOAOJIKAIOT 0 TeX MOp, MOKa OKpacka Kalljiu hoja He MepecTaHeT U3MEHSAThCH,
T. €. ocTaHeTcs kenTol. OTMEe4aroT BpeMsl peakllui B MUH. AKTUBHOCTh aMMJIa3bl MOYU PACCUUTHI-
BaIOT 10 opMmyIe:

Xen=15/(0,57),

rae Xgjg — aKTUBHOCTH aMuiIas3bl B 1 Mi Moun; 15 — Bpemsi, HeoOxoaumMoe AJis TIOJTHOTO paciien-
JeHus 2 Mr Kpaxmaia, MuH; (0,5 — KOJIMYeCTBO MOYH, B3ATOE B PEAKIMOHHYIO CMECh, MJ; T —
BpeMs peaKiuu, MUH.

Pesyabrar: Twuun. =

Pacuert: Xen. =

BeiBOI:

IHoanuce npenojgaBares:
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3AHSATHE 6
KOJIVIOKBUYM 110 TEMAM «XUMMUS BEJIKOB», «PEPMEHTDbI»

Bonpoch 1J151 NOATOTOBKYU K KOJLUIOKBUYMY':

1. Kimaccudukanus u Gu3HKO-XUMHUECKHE CBOMCTBA aMHUHOKHCIOT (00Imme u crenuduye-
ckue). Ponb B cTpykTypHOI opranu3anuu Oenka. [I[puMeHeHne aMHHOKHUCIIOT KaK JIGKAPCTBEHHBIX
[pernapaToB.

2. llepBu4Has ¥ BTOPUYHAS CTPYKTYpPHI OEITKOBOW MOJIeKy bl CBSI3M, CTAOMIU3UPYIOIINE UX.
Oco0eHHOCTH CTPOCHHUS MENTUTHON CBS3U U UX POJib B (POPMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYK-
TypsbI Oenka (noctynarel [lonunra-Kopu). Buasl BTOpUYHON CTPYKTYPBHI.

3. Ilonstre o HaABTOPHUYHOI cTpykType Oenka. CTpyKTypHbIe U (PYHKIIMOHAJIbHBIE TOMEHBI.
[Tpuumab! GOPMHUPOBAHUS TPETUYHON CTPYKTYPHI OEITKOBOW MOJIEKYJIHI.

4. Tperuunas crpykrypa Oenka. Cuibl, CTaOMIM3UPYIOIIUE TPETUUYHYIO CTPYKTYypy. KoH-
(dbopmanoHHbIe U3MEHEHUS IPU (PYHKIIMOHUPOBaHUU OenkoB. [leHaTypanus O6enka u GpakTopsl, ee
BbI3bIBatomIye. Vcrnonp30BaHue SIBICHUS IEHATypallii B MEIUIIUHCKOM MPAKTUKE.

5. UerBepTHuHas CTpyKTypa O0enkoB. [IpenmMyinecTBa CymecTBOBaHUS OCITKOB C YETBEPTHY-
HOI cTpykTypoil. KoonepatuBHble U3MeHEHUS KOH(POpPMAIUU MOJUNENTHAHBIX Ienel npu QpyHK-
[IMOHUPOBAHUH OEJIKOB C YETBEPTHUHOW CTPYKTYpOW Ha mpumepe remoriioonHa. CpaBHHUTEIbHBIC
0COOEHHOCTH CTPOCHHUA U (YHKIMI reMOorio0uHa U MUOTJIO0MHA.

6. OcHOBBI (DYHKITMOHHPOBAHUS OCITKOB.

7. PacTBOpUMOCTB OEJIKOB.

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

— BpricanuBanue u ocaxxaeHue 0eakoB. MexaHu3M U MPaKTUYECKOE UCIIOJIb30BAHHUE.

— Jlenaryparus Oenka, IeHaTypupyromue (pakTopsl, HCIIOJIb30BaHUE B METUIIMHE.

8. I'maponu3 6enka. Tumnsl ruapoau3a, pojib B opranusMe. [IpakTuueckoe CHoab30BaHuUE.

9. MeTo/ibI BBIIEIEHUS 1 OYUCTKHU OEJKOB.

— DrTanbl UCCIEeI0BaHMs CTPYKTYpHI OenKa.

— MeTozap! OYHCTKH OETTKa OT HU3KOMOJICKYJISIPHBIX TIPUMECEH.

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

a) aicopOLIMOHHOM;

0) pacupeaeauTeabHOM;
B) HOHOOOMEHHOM;

r) adpUHHOM;

1) resib-Xxpomatorpadue.

— VYabrpauentpudyruponanue. [puninun metoaa.

— Onekrpodopes. [Ipunnmn Meroaa, MpakTUUECKOE TPUMEHEHHEe. DIEKTpodope3 B MOTHAK-
punamuHoM resue. M3031nekTpodokycupoBaHue.

— Meroa «otneyarkoB nanbleB» (Meron Uurpema). Ilpuniun meTtona, npakTudeckoe Mpu-
MEHEHHE.

— Hcnonb3oBaHue BecTepH-OJIOT aHanmm3a A uJeHTHUKanuu OenkoB. OCHOBHbBIE 3Tallbl,
npakThyeckoe npumenenue. [TouaTue «MoaeKyIsIpHbINA 30H1».

10. Mertonpl WccIeIOBaHNs aMHUHOKHCIOTHOTO cOCTaBa (MOHOOOMEHHasi Xpomarorpadus)
Y aMUHOKHUCIIOTHOM MOCIIeI0BaTeIbHOCTH OeNKoB U nentuaoB (Canmkep, Daman, AkabopH, ceKkBe-
HaTop DamaHa—bara).

11. Cnoxnbie 6enku. CTpoeHue, kKinaccupukaius, OMoIornueckas poib KaxkI0To Kiacca.

12. Kakue QyHKIIUHU BBITIOJTHSIOT B OpPraHU3Me OCIKH U eTTHIBI?

13. depmenThl, KnaccupHUKaMs. YMETh Ha3BaTh Kiacc (epMeHTa M MOPSAKOBBIM HOMEp
KJlacca Ha OCHOBaHHH MTPHUBECHHON PEaKIIHH.
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14. CgoiictBa pepmenToB. TepmMonaOuIbHOCTD, CrieU(pUIHOCTD, BIUsHUE pH 1 KOHIIEHTpa-
UK cyOcTpaTa Ha akTUBHOCTH (hepmeHTa. [ToHsTHE O KMHETHKE epMEHTaTUBHBIX peakuuii. KoH-
cranTa Muxasnuca v IPUHLUIIBI €€ OTPEICICHUS.

15. AKTUBHOCTb (epMEeHTa, EANHHIIBI U3MEPEHUSI AKTHBHOCTH.

16. AKTHBHBII LIEHTP U €TO CTPOCHUE.

17. KodepmenTsl, Ki1accupuKamus 1 poJib.

18. MexaHM3MBI PEryIsAlnuy aKTUBHOCTH (PEpPMEHTOB, 0OpaTUMas U HeoOpaTuMast peryJsius,
M30CTEepUYECKas M AJUIOCTEPHUYECKasl PEryJIsiys, KOBAIEHTHAst MOAN(DUKALUS CTPYKTYPBI (pepMeHTa.

19. Mexanu3mbl peryasaiuy KoandecTBa hpepmenTta B kieTke (cxema JIpBoBa-)Kakoba—MoHO).

20. NzodepmenTsl. [Ipumepsl, Ononorudeckas poJb.

21. Ilpumepsl UCNOIB30BaHUS (PEPMEHTOB U UX PETYISATOPOB B MEIUIIMHCKON TPAKTHKE.

Bonpocsl 11 NOATOTOBKH K KOJUIOKBUYMY 1JIf cTyaeHToB MOPUY:

1. AMuHOKHUCIIOTHI M X Kiaccudukanus. OOmme cBoicTBa. DOPMYIBI MPOTCHHOTCHHBIX
aMHMHOKUCIIOT.

2. llentupapl, ux crpoenue. Knaccudukanms u Omonornyeckas posb nentuaos. [IpaBuia
HamucaHus nenTuioB (OeMKOB), X HA3BaHUS U ONPEICIICHUs 3apsia.

3. benku Kak KJ1acc OpraHMYecKuX COeAMHEHUH, X ¢pynkuuu. Kimaccudukamnms 6emKoB.

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

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

6. I'maponu3 Genka. 3HaueHHe peakUUil THAPoIn3a Uil OpraHu3Ma U IpakTH4eCKOe UCIIOIb-
30BaHME OCITKOBBIX THAPOIM3ATOB B METUIIMHCKOMN MPaKTHKE.

7. BropuuHasi, HaJBTOpUYHAsl, TPETUYHAs, YETBEPTUYHASL CTPYKTYPbl OEIKOBOM MOJEKYJIbI
(moHsiTHE, pPAa3HOBUAHOCTHU U CBSI3U, CTAOWIM3UPYIOIIUE CTPYKTYPY).

8. Kondopmarmonnsle n3MeHeHus: Npu GYHKIMOHUPOBAaHUM OesKoB. B3zaumogeiictBue Oen-
KOB C JIMTaH/IaMH.

9. lenatypauusi. OOpaTuMoOCTh JAeHaTypauuud. MexaHM3Mbl ACUCTBUS JE€HATYPUPYIOLIMX
(hakTOpOB.

10. OOmume (pu3NKO-XMMUYECKHE CBOMCTBAa OENKOB (BA3KOCTh PAacCTBOPOB, HE3HAUMUTENbHAS
T Qy3us, onTuYecKas akTUBHOCTb, IOJBMXKHOCTD B 3JIEKTPUUECKOM I10J1e, oruomeHue Y @-nyueid,
pacTBOPUMOCTH B BOJIE).

11. ®akropsl ycTOWYUBOCTH OEIKOBBIX PACTBOPOB (3apsj Oenka, rujapaTHas 000JO0YKa, MO-
JeKyJsipHas Macca, (popma mMosekyssl). M3031ekTpudeckoe COCTOsTHUE.

12. MeToasl pa3jelieHuss U OYUCTKH OENKOB: BhICAIMBaHWe, Xxpomarorpadus (addurHas,
rejab-xpomarorpadus), snextpodopes (Ha Oymare, B ITAAI), nuanu3, BecTepH-OJIOT aHaANM3.
[TpuHIUTIBL.

13. CnoxHble OeNKH, UX KIacCUPHUKALH, CTPOCHUE U OHOIOTHYecKast pob.

14. ®epmeHThI Kak OEKOBbIE KaTalnu3aTophI.

15. CoBpemenHas kiaccupukauss U HOMEHKIaTrypa (epmMeHToB (cucTeMHoe M pabouee
HazBanue). [lludp dbepmenta. OOmas xapakTepucTHKa KIacCOB.

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

17. Mexanusm ¢epmeHTaTUBHOTO KaTanu3a. KuHeTnka (epMEeHTaTHBHBIX peakuuid. 3aBu-
CHMOCTh CKOPOCTH (PepMEHTATUBHBIX PEaKIWi OT KOHIEHTpamuu cyocTpaTa, pH, Temmeparyps
(MoneKyJISIpHBIN MexaHM3M, rpaduueckas 3aBUCUMOCTh). Koncranta Muxasnuca (Km), ncnosib3o-
BaHue Km 151 MPOTHO3WPOBaHUS MMPOTEKAHMS OMOXMMHUYECKIX PEaKITHi.

18. Cnenuduunocts neiictBus pepmenToB. Turbl cieuGuIHOCTH.

19. EauHUIBI aKTHBHOCTH (DEPMEHTOB.

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

22. MexaHu3MBbl PETyJsIUNA CKOPOCTH (DEPMEHTATHBHBIX MPOLECCOB: PETYIALNS KOJINYECTBA
(bepMeHTOB (CHUHTE3, paciiai), aKTUBHOCTH (PEPMEHTOB, H3MEHEHHE KOJIMYECTBA CyOCTpaTa, HAINYNE
130 epMEeHTOB, 00BeTMHEHNE (DEPMEHTOB B MOMH(EPMEHTHBIC KOMITJIEKChI, KOMITAPTMEHTATH3AIUS
MIPOIIECCOB.

23. Perynsuus akTHBHOCTH (DEPMEHTOB: KOBAJICHTHAs MOAU(DUKAINS, aKTUBATOPhl U MHIHOU-
TOpbI (mpuMepsl). Buapl nHruOMpoBaHus (00paTuMoe M He0oOpaTUMOe, U30CTEPUUECKOE U aJIOCTE-
PHYECKOE), XapaKTEPUCTHKA, IPHUMEPHI.

24. Nzodepmentsl. [Ipumepsl, Onoorudyeckas podb.

25. MenuuHCKHe acleKThl YH3UMOIOTUU. [IpuMeps! ucnons3oBaHus PEpMEHTOB M UX HHTH-
OUTOPOB IS TMATHOCTHKH M JICUCHHS 3200JICBaHUH.



BBEJIEHME B METABOJIN3M.
BUOJIOTTMYECKOE OKHCJIEHHUE

3AHSITUE 7
BBEJIEHUE B METABOJIM3M. HEHTPAJIBLHBIE METABOJUYECKHE ITYTH
(OKHUCJIMTEJbHOE JJEKAPBOKCUJIMPOBAHUE IIBK,
JIMUMOHHOKUCJIBINA LUK KPEBCA).
U3YYEHUE ®YHKIIMOHUPOBAHUS LITK

AKTYaJIbHOCTb TeMbl. 3HaHHUE 3aKOHOMEPHOCTEH 1 0cOOeHHOCTEN MeTabosIn3Ma HE0O0X0AUMO
JUIsL TAJIbHEHIIero n3ydyeHus: oOMeHa yrieBoJ0B, JIMIHIOB U OCITKOB Ha YPOBHE KJIETKH U OPTaHU3-
Ma, JUI TIOHUMaHUs MEXaHU3MOB PErYJISILIMU MX METaboIM3Ma U BO3MOKHOW KOPPEKIMU Hapylle-
HUIl 0OOMeHa BemecTB. Y CBOMB 3HAYCHHE IIEHTPAJIBHBIX META0O0IMYECKHX MyTeH s Heprooodec-
IIEYECHUs] KJIETOK, MO’KHO IOHATH NPUYMHBI TUIIOKCUYECKHX COCTOSIHMM M MX CBS3b C KJIETOYHOMN
sHepreTukoil. [IockompKy HapyImeHHs YJHEPTeTHIECKOT0 0OMEHA JIe)KaT B OCHOBE MaTOreHe3a MHO-
rux 3a0oyieBaHMM, 3HAHWE MEXaHNW3Ma (YHKIMOHUpOBaHMs 1uKiIa Kpebca mo3BoiauT Bpady mpoBe-
CTH TIPAaBWJIBHYIO KOPPEKIMIO METa0OIMUECKUX HAPYIICHUH (KOKapOOKcHia3a, KOMIIOHEHTHI ajie-
HWJIOBOW CHCTEMbI, CYKIIUHAT U JIp.).

Leab 3aHATHA. TIOJYYUTh MPEACTABICHUE O METAa0OJIM3ME, aHAOOJNYECKUX U KaTaboynye-
CKUX METa0OIMYECKHUX MyTSAX, UX B3aUMOCBS3M HA PA3IMYHBIX YPOBHAX; C(POPMUPOBATH MPEICTAB-
JeHne 00 OKUCIIUTEFHOM JIeKapOOKCHIIMPOBAHUH MHPOBHHOTPAIHONW KUCIOTHI U JIMMOHHOKHCIIOM
nukie Kpebca kak neHTpasbHBIX (00IIMX) MeTabOJIMYEeCKUX MYTSAX, O 3HAYEHUU BOAOPOJ-AOHOP-
Hoii ¢pynkuuu LTK ans nanpHEHIINX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B LIEIH TKaHE-
BOT'O JIbIXaHMs, OHATh KaTabOIMYECKYI0 U aHaboanueckyro pyHkiuu 1ukina Kpeoca.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHMii. /{151 MONHOrO yCBOEHHS! T€Mbl HEOOXOIUMO
MIOBTOPUTH W3!

= Ouonocuu:

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

" 00wel Xumuu.

— TMOHSTHE «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUN», CIIOCOObI OKHCIIEHUS BEILECTB,
OCHOBBI OMO3HEPTE€TUKHU, TIOHSITUS «MaKpOIPTUUECKasi CBSI3b)», «MaKpOIPry;

" OUOOP2AHUYECKOU XUMUU:

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

" HOPMANbHOU U3UOIO2UU:

— TIOHSATUE «OCHOBHOI OOMEHY, SJHEpreTHyecKast pojib 0OMEHa BELIECTB;

" YUmono2uu:

— CTPYKTypa MUTOXOHJPHIA;

= OuOXUMUU:

— KJIACC OKCHIOPENYKTa3hl; JAErUAporeHasnl; crpoenue kodpepmentos ®MH, OAJl, HAI,
HAJI®"; peakiuu 1ekapOOKCHINPOBAHHUS.

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

3aoanue 1. K pactBopy ruJipOXMHOHA JOOABHIIA OKUCIUTENh, B PE3YJIbTATE YEro PACTBOP MO-
teMHen. KakoBa npuyurMHa U3MEHEHUs1 OKPAaCKHU TUAPOXUHOHA?

A. 'MIpOXMHOH MIPUCOEINHUI 2 3JIEKTPOHA.

b. 'napoxuHOH OKHCIUIICA.

B. I'nipoxuHoH pucoequHui 2 aToma BOA0po/Ia.

I'. I'uapoXmuHOH 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 OHU OTHOCSITCSI:
A. JlukapOOHOBBIE KUCIIOTHI.
b. TpukapOOHOBBIC KHCIIOTHI.
B. MoHokap60HOBbIE KHCIIOTHI.

I'. o-KeTokucnorsl.
. 'uApOKCUKHUCIOTHI.

?OOH ?OOH ?OOH ?OOH
CH, C=0  CHOH CH,
| I I I COOH
CH, CH, CH, HO—C—COOH |
| I CH,
COOH CH,

I

COOH
2.1 2.2 23 2.4 25

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

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

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

Bonpocs! qu1s1 06cyxaeHust:

1. Merabonu3m, MeTaboIMYECKHE ITyTH, PETYIATOPHBIE (KII0UYEBbIE) (DEPMEHTHI.

2. Katabonmu3M 1 aHabOoJIM3M, pa3iIuyus ¥ B3aNMOCBSI3b MEKIY HAMHU.

3. Peaknuu nerujpupoBaHus KaK OCHOBHOM CIOCOO OKHCIIEHMs BellecTB B opraHusme. [lu-
pUAMH3aBUCUMBIE U (IIaBUH3aBUCUMBIE AeruaporeHasbl. Ponb BuramunoB PP u B2 B okuciaurens-
HO-BOCCTAaHOBHUTENIBHBIX peaknusx. Cxemarmdeckoe crpoenue kodepmenroB HAJLY, HAJDT,
OAJl, DMH.

4. AnenunoBas cucTeMa KJIETKH, €€ yJyacThe B dHepreTuyeckoM oomene. LlenTpanbHas posb
ATO® B mporeccax, cBsI3aHHbIX ¢ 3aTpaToi 3Hepruu. CriocoOsl cuHte3a AT®: cybcTpaTHOE, OKHC-
nuTenbHoe U poTocuHTeTHUecKoe (hochopunrposanue. [Tonarue o Makposprax.

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

6. Lk tpukapbonoBeix kucnot (LITK) xak meHTpanbHbIi (00mIHiT) METaOOIHMUECKUI MyTh.
Jloxanmuzanus ¢pepmentoB LITK, cxema npouecca, pepmMeHTH, KOYEPMEHTHI.
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7. Jerunporenasubie peakunu [{TK kak ucTouHuk Bogopoaa Juisi CUCTEMbl TKAHEBOTO JbIXa-
Hus. JlekapOokcunupoBanue B nukie Kpebca kak mexanusMm oOpa3oBaHusi B kieTkax CO2 — Ko-
HEYHOTO MPOYKTa KaTaboJIu3Ma COCTMHEHUH yriepoa.

8. ®ynkumu L[TK: uaTerpaTnBHAs1, Karaboinyeckas, aHaOOJINYECKasl, JHEPreTHIECKast, BOJIO-
poanoHopHasi. Perynsius. AHanmiepoTHYecKrue peakiiui.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 133-139,
177-182.
2. buonoeuueckas xumus / A. JI. TaranoBud [u ap.]. Munck : Beim. mik., 2013. C. 90-102.
3. KoHcriekT neKIuid.
Jlononnumenvuasn
1. Buoxumust uenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993.
2. Cmpatiep, JI. buoxumus / JI. Ctpaiiep. Mocksa : Mup, 1985. T. 2. C. 6-21, 49-68.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

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

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

2. ITK ciay)XUT MCTOYHUKOM CTPOMTEIBHBIX OJOKOB JJIsl MPOLIECCOB OMOCcHHTE3a (TeM, aMHu-
HOKHCJIOTBI, TJIFOKO3a U T. [I.).

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

4. B xone peakuuii IUKJIa ABAX/IbI IPOUCXOIUT JIeKapOOKCUIupoBaHrue ¢ 00pa3oBaHUEM KO-
HeyHoro npoaykra — COx.

5. B pesynbrare ueThipex AETHMAPOTEeHA3HbIX pPEaKUUid BOCCTAHABIMUBAIOTCS TPHU MOJIEKYIIbI
HAI" u omna monekyna ®AJl. DT BOCCTAHOBIEHHBIE NMEPEHOCYMKH OKHCIISIOTCS 3aTEM B IIEMH
NepeHoca JEKTPOHOB BHYTPEHHEH MeMOpaHbl MUTOXOHJIPHH.

6. ITK ¢pyHKIMOHUPYET TONBKO B adpOOHBIX YCIOBHUSX, IIOCKOJBKY pereHepalisi BOCCTAaHOB-
JICHHBIX KOPEPMEHTOB NMPOUCXOAUT TOJIBKO MPHU MEepeHoce EeKTPoHOB Ha O.

7. IlepeHoc >JEKTPOHOB HAa KHCIIOPOJ COIPSDKEH C OAHOBpeMEHHBIM oOpazoBaHueM AT
(oxucnurensHoe (GocopunupoBanue). CKOpOCTh LUKIIA 3aBUCHUT, B MEPBYIO OY€peb, OT IHEpre-
TUYECKOTO 3aps]ia KJIETKH.

3aoanue 1. Y >KCIIEpUMEHTAIbHBIX JKUBOTHBIX MCCIEAOBAIM BIMSHHE BUTAMUHOB Ha CKO-
poctb LITK. ITpu oTcyTcTBUM Kakoro ButamuHa ckopocts peakiuii LITK ne nHapymanacs?

A. llnanoxoOanaMuH. I'. Huxotunamu.

b. TuamuH. . PubodauH.

B. [IanTOTEHOBAs KHUCIOTA.

3aoanue 2. B xone peakumii nukina KpeGca mpoucxoauT BOcCTaHOBIEHHE KO(DEPMEHTOB
4yeTeIpex Aeruaporenas. Ykaxure cyoctparsl LITK, mpuyacTHbIe K MOSIBICHHIO aTOMOB BOJIOPO/A
B COCTaBE COOTBETCTBYIOMINX KOEPMEHTOB:

A. Iurpar. I'. Manar. K. Cykuunar.
b. a-Kerormyrapar. J1. AxoHuTAT.
B. ®ymapar. E. U3ouurpar.

3aoanue 3. [logdepurte GepMEHTHI K COOTBETCTBYIOIINM PEAKITUSIM:
1. Okcanoarnerar + anetmi-KoA + H2O — murpat + 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. Cykuunun-KoA-cunrerasa.
b. [lutparcunrasa. I'. U3oumtparaernaporexasa.
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3aoanue 4. K xaxnomy dhepMeHTY MoAOEpUTE COOTBETCTBYIOMINI KOPEPMEHT:

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

J1. KoA-SH.

E. JIunnoesas xuciora.

Hpa6uﬂbHOCn’Ib peweﬂuﬁ npoeeponie, conocmasue ux ¢ omeemdamul.

ITPOBEPHTE BAIIIV 3HAHUS (CAMOKOHTPOJIB YCBOEHUS TEMI)I)

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

1) uuTparcunTaza; 2) akOHUTATIUapaTasa; 3) U3oUUTpaTAeruaporeHasa; 4) o-Keroriayrapar-
JETUPOTCHA3HBIA KOMIUIEKC; 5) cykunHuiI-KoA-cuaTeTasza; 6) CyKIMHATICTHPOTeHa3a; 7) pyma-
parruaparasa; §) MajnaTaAeruaporeHasa.

1.1. Harmmwure XUMHYIECKYIO PEAKIINIO (CXeMa), KaTATU3UPYEMYIO KaXKIbIM U3 3THX ()EPMEHTOB:

1.2. Kakoif kopepMeHT min KohepMEeHThl HEOOXOIUMBI Ui pabOThl TPETHETO, YETBEPTOTO,
LIECTOr0 U BOCBMOTO (hepMEHTOB?

1.3. It kaxxaoro u3 GepMEeHTOB YKaKUTE, K KAKOMY W3 MEPEUYHCICHHBIX HI)KE THIIOB TPHU-
HAJICKUT KaTaIU3UpyeMas UM peaklvs: KOHJEHCAlUs, Teruaparaius, TuapaTamnms, 1eKkapookcu-
JUPOBaHUE, OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS peakius, cyocTpaTHoe (pocdopuaupoBanue, u3o-
MepH3aIusl.

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

3aoanue 2. Y >KCIIepIMEHTAIBLHOTO JKUBOTHOTO Ha ()OHE BHYTPHUBEHHOT'O BBEICHUS TIIFOKO3BI
onpenemmm cHkeHue aktuBHoctu gepmerTtoB [ITK. Kakue coegmHeHus sBISIFOTCS HEMOCpE-
CTBEHBIMU WX UHTHOUTOpaMU?

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

3adanue 3. byaet nu NpOUCXOAUTHh HAKOIJICHHE OKCAJ0aIleTara, €Clid K dKCTPAKTy, COIEp-
xamemy cyocrpatsl, GepmenTsl U kodepmentsl LITK, nobasute anermn-KoA? OO6bscuute Bam
OTBET.
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3adanue 4. B xMMHUKY TOCTaBUJIU MOCTPAJABIINX BO BpEMs 3eMJIETPSICEHUS, HAXOAUBIINXCS
06e3 mumm 10 mueit. MccnemoBanmsi aktuBHOCTH (epmentoB L[TK (murparcunTaszel u anbda-
KETOTJIyTapaTAeruIpOreHasbl) B ICHKONMUTAPHON (Ppakiuy KPOBU MOKA3aU PE3KOE CHUIKCHHUE CKO-
poctu 3Toro npouecca. Kakue nociaenctsus 3To UMeET JjIsl opraHnuzma’?

A. OGe3BOKHBaHUE.

b. Cumxenue ypoasi ATO.

B. CaHuxenue ypoBHs ITIOKO3bI B KPOBH.

I'. O6pa3zoBanue 6OIBIIOTO KOJIUYECTBA SHIOTEHHON BOJBI.

3aoanue 5. B o6pazoBanuu anetmin-KoA u3 nmupyBara ydacTByeT MyJIbTH(GEPMEHTHBIN KOM-
iekc. Beibepure kohepMeHThl, HEOOXOUMBIE I PA0OTHI TOTO KOMILJIEKCa:

A. ®MH, HS-KoA, TII®, HAT".

b. ®MH, HS-KoA, TII®, HAJ', JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

I. ®AJI, HS-KoA, TII®, HAJY, JIK.

. ®AJL, HS-KoA, TII®, HAT".

OTBeTHI K pelieHuI0 3aJaHuil

Jlna 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 — nerungparasa, V.

Jlna camocmosamenvhoill padomet.

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

JIABOPATOPHAS PABOTA (60 MuUHYT)

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

Ilpunyun memooa. 1lepssiii stan LITK — peaknus konaeHcanun anetmii-KoA ¢ okcanoarne-
TaTOM, KOTOpasi OCYILIECTBIsIETCS IUTpaTCUHTa30i. OOpa3oBaBIIasicss JMMOHHAs KUCIIOTa MOJBEp-
raercsi NMPEeBPALICHHUI0 B LUKIE TPUKApOOHOBBIX KHCIOT, a ocBoOonuBmmiics KoA-SH moxHO
OTIpeeNUTh, UCTIONB3Ys peakTuB DonuHa (MosBIseTCs cuHee okpaiuBaHue). Eciu O1okupoBaTh
IITK manoHoBo# kuciaoToi, To anetun-KoA e ucnonszyercs u KoA-SH He oOpasyercs. s pa-
OOTBI UCIOJIb3YEM TOTOBBIN TOMOTEHAT MEYEHHU.

(Cxema oCTaHOBKH OIBITA:

Coaepxumoe npooHpoK Kontpoas (M) OnbIT (M)
®Docdarnsriii 0ydhep pH=7,4 2,0 2,0
P-p anernn-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p MamoHOBO# KHUCIOTHI 1,0 -
PU3NOTOTHYECKHH P-P — 1,0
T'oMmorenar neueHu 0,5 0,5
WMuky6anusa 10 MUHYT Py KOMHATHOM TeMIepaType
Peaktus @onmnHa A 0,5 0,5
PeaktuB ®onuna b 0,5 0,5
Pe3yabTaT (OKpacka pacTBOpoOB):

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

Ilpunyun memooa. llpu oxucnennu anetun-KoA B I[TK oOpasyercs yriiekucnblii ras, Ko-
TOPBIN CBA3BIBACTCS TUAPOKCHIOM KaJIbLIUS U ONPEACACTCS NPU J00aBICHUN CEPHON KUCIOTHI MO
BBIJICJICHUIO ITy3bIPHKOB Ta3a.

CxeMa MoCcTaHOBKH OIbITA:

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

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

Pa6ora 3. U3yuenue pynkuuonnpoBanus L{TK no o6pa3zoBaHuio BOCCTAHOBUTEIBLHBIX
JKBUBAJICHTOB.

Ipunyun memooa. lpu oxucnenun aretmn-KoA B I[TK oGpasyercs 8 atomoB Bojopoaa,
KO-TOpbIE OTILEIUIAIOTCS OT cyOcTpaTa MpH y4acTUH COOTBETCTBYIOLIMX JETHApPOreHas. B kauectse
aKIenTopa BoJOpoja ucnoib3yercs 2,6-auxinopdpenonmuanopenon (2,6-AXDPU). Ecnu uukn GpyHk-
LUOHUpYeT, To 2,6-[AXDPU BoccTaHaBIMBAETCS M 00ECIIBEUNBACTCS.

CxeMa MoCcTaHOBKH OIIbITA:

Coaepsxkumoe npooHpoK Kontpoas (M) OnsIT (M)
®ocdarnsiii Oydep pH=7,4 2,0 2,0
P-p anetnn-KoA — 0,5
P-p IIYK - 0,5
JuctunnmpoBaHHas Boja 1,0 —
I'omorenar neuenn 1,0 1,0
0,0011 p-p AXDPU 1,0 1,0
Muky6anus 15-20 MuUHYT Tpu KOMHATHON TeMIIepaType
PesyabTaT (OKpacka pacTBopoB):

BriBoOa:

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

AKTYaJIbHOCTH TeMbl. 3HaHUE TPOLIECCa OKUCICHUS BOJIOPOJAa B MHUTOXOHJIPHIX C 00pa3o-
BaHHMEM SHJIOTEHHOH BOJIbI, KOTOPBIH MPOTEKACT C BHIICICHUEM 3HAYMTEILHOTO KOJIWYECTBA DHEP-
T'HH, 3a11acaeMoil B Makpodpruueckux cBs3sax ATD, HeoOX0aMMO Uil MOHUMAaHKsI OCHOBHOTO ITYTH
YTHIIM3AIMK KHCIOPO/ia B KJIETKE B HOPME M MaToJOruu. [ MosHepreTndeckue COCTOSHHS, BO3HH-
KaloIlie B pe3ysbTaTe HapylIeHUs paboThl ABIXaTEIbHON LIEMH, HAPYIICHUS CONPSHKEHUS IbIXaHUS
u ¢GochopuIMpOBaHHs, HEJOCTATOYHOTO IOCTYIJICHUS! CyOCTPaTOB OKHCIICHHS, JEeXaT B OCHOBE
Pa3BUTHSI MHOTHX HAaTOJIOTUYECKUX COCTOSHUH. JleueHue mocieqHux TpeOyeT YeTKOro MpeacTaB-
JIeHUs1 00 OKHCIHUTENHFHOM (OCHOPHIMPOBAHHH, O CIIOCO0AX €ro PeryJsiiy, YSHEPreTUYECKON 1IeH-
HOCTH CYOCTpaTOB, MOCTABIISIOUINX aTOMBI BOAOPOAA B JIBIXaTENbHYIO Ienb. HekoTopble W3 HUX
(cyOctpatsl nukia Kpebca — murpar, CyKIIMHAT) UCHONB3YIOTCS ISl KOPPEKIUU METabOIMUECKIX
HapymeHnid. OKCUTeHa3HbIM MyTh YTHIIM3ALUN KUCIOPOJa UMEET BaKHOE 3HAYCHHE B IMPOIECCAX
00e3Bpe)XMBaHUS B OPraHU3ME KCEHOOMOTUKOB U TOKCHYHBIX META0OIUTOB.

Leab 3aHATHA. TONXYYUTH MPEICTABICHHE O MYTSIX YTHWIM3ALWU KHCIOPOAA KIIETKAMU;
0 JIOKQJM3alli1, CTPOCHUH U (YHKIIHOHHMPOBAHUU KOMITOHEHTOB JIBIXaTEJIHON LIEMH W IETTH MHK-
POCOMHOTO OKHCJIECHHUS, 00 OKHCIUTEIHHOM (oCcHOpHUIHMPOBAHNH; YCBOUTb, YTO COIPSKEHUE JIbIXa-
HUS 1 POCHOPHIMPOBAHHS CITY)KUT OCHOBOM HOPMAaIBHOTO YHEProoOeCcTIeYeH sl KJICTKH; HAYYUThCSI
MPUMEHSTH STH 3HAHUS TPH MOCIIEAYIOIIEM H3yYeHHH KJIETOYHOTO MeTaboIm3Ma.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HAHUWM. /[ MOIHOTO YCBOGHHSI TeMBbl HEOOXOIUMO
MIOBTOPUTH U3

*  obwel xumuu.

— TIOHSTHUSI «OKHCJICHUE» («OKUCIHTENb)), «BOCCTAHOBICHNUE)» («BOCCTAHOBUTEIDY), «OKHUC-
JIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIHUN», «PEIOKC-TMIOTEHIMA», «MaKpodpruyeckas CBS3bY,
«MaKpOIPTH»;

" OUOOPeAHUYECKOU XUMUU

— crpoerne AT®, ee posb Kak yHHBEPCATBHOTO MaKpodpra; 0apOUTYpOBYIO KHCIOTY H €€
MIPOU3BO/IHBIE;

" YUumono2uu:

— CTPOEHHME MUTOXOHIPHATILHON MEMOpaHBI;

= Ouoxumuu:

— KJIaCC OKCHJOpENyKTa3bl, MUPHUIUH- M (IIaBUH3aBUCUMBIE JETHAPOreHa3bl, CTPOCHUE
u pyukuuonuposanne HAJIY, ®MH, ®A/JT; BogopoytoHopHas (yukmums ukia Kpedea; cyberpa-
Tol LITK, mocrasistomume BoJOPO B IBIXaTEIbHYIO LIETIb.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Kakue U3 NpuBEIEHHBIX YTBEPKIACHUN HE XapakTepu3yroT ATD?
A. IlyprHOBBIN HYKJIEOTHI.

b. YHuBepcanbHbII Makpodpr B KJIETKaX.

B. NUmeert nBe ryanuanHdocdaTHbie CBSI3U.

I'. Umeet nBe dpochoaHruapuaHblie CBA3H.

J. SABnsiercsa popmoit 3amacaHusi, XpaHEHUs U Iepejaul SHEPTUH B KJIeTKax.

3aoanue 2. Kakue u3 Hke nepeuncieHnbix cyocrpatos LITK He sBnsitoTcs 1oHOpamMu BOJIO-
pozaa JJisl AbIXaTeIbHOU 1enu?

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

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

b. a-Kerornyrapar — cykunHui-KoA.

B. Cykmunar — ¢ymapar.

I'. Manar — okcanoanerar.

4.1. YKaxuTe COOTBETCTBYIOUINH KaXKI0H peakiuu (hepMeHT.
4.2. YKaXHATE COOTBETCTBYIOIINI KaXKI0H eruaporeHase KohepMeHrT.

4.3. OTHecuTe KXyl IETUApPOreHasy K paspsay MUPUIMHOBBIX JMOO (HIIaBUHOBBIX JIETUI-
poreHas.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! pu1s1 06cyxneHust:

1. TkaHeBoe abIXaHHME — IPOLIECC OKUCIEHUS BOAOPOJAA CyOCTpaTOB B JbIXaTelIbHOH Ienu
¢ 00pa3oBaHKEM SHIOTEHHON BOBI B KileTKax. OTiinuus 00pa3oBaHUs BOJbI B IIPOLIECCE TKAHEBOTO
JBIXaHUS OT TAKOI'o K€ Mpoliecca in vitro.

2. CtpoeHre KOMIIOHEHTOB IBIXAaTEIBHON TN, KOMIUIEKCH (hepMEHTOB, KO)EPMEHTHI, Me-
XaHU3M (PYHKIIMOHHPOBAHUS.

3. Cxema [npIXaTeTbHOM ULENH, IYHKTH (hochopuiupoBaHusi, MeXaHH3M (OPMHPOBAHUS
JIEKTPOXUMHUYECKOI 0 MOTEHIIHAA.

4. Mexauu3Mbl MUTOXOHApHAILHOrO cruTe3a AT®. H-AT®-cunrasza. ConpsikeHue Ipolec-
COB JIbIXaHus U pochopuirpoBanms. XemuocMotuueckas treopust Mutuesuia. Koagduuuent pocgo-
puimpoBanus (P/O) i pa3nuuHbIX CyOCTpaToB, MOCTABISIIOIINX BOAOPO/ B ABIXAaTENIBHYIO LIEMb.

5. Perynsmus paGoThl IbIXaTENbHOMN IETH U H*-AT®-cuHTa3bI.

6. IlpuunHBI pa3BUTHS TUIOIPHEPTETUYECKUX COCTOSHUHA. Pa3o0imeHne OKUCIUTEIBHOTO
dbochopunupoBanus (MexaHU3M, pazoOmmTenu). UHrHOUTOpH TIepeHoca IEKTPOHOB U OKUCIIH-
TeIbHOTO (hochopumpoBaHus.

7. MuKpocoMallbHOE OKHCIIEHHUE, POJIb €TO B KIIETKE.

JIMTEPATYPA JUIA ITIOATOTOBKHU

Ocnosnasn
1. Buonoeuuecxas xumus / B. K. KyxTta [u ap.]. MockBa : bunom, Munck : Acap, 2008. C. 134-154.
2. buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Munck : Beim. mik., 2013. C. 76-89.
3. KoHCIIeKT JIeKIuii.

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

3AJTAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

Jnist yCBOEHUSI TeMbI HEOOXOJJUMO YSICHUTD, UTO:

1. Oxucnenue BomOpoAa B LIENM TKAHEBOTO JBIXaHUS SBJSETCS OCHOBHBIM HCTOYHHKOM
9HEpruu A 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 H20O porcxXoauT npy y4acTUH AbIXaTeITbHOH IeTH.

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

5. Peaxmust okuciaeHHs BOAOPOIa CyOCTPAaTOB B JABIXaTENbHON LIEMTH B OpPraHU3Me COTpshKEHA
C MPOIIECCOM OKUCTHUTENBHOTO (pochopumupoBanus (cuare3 ATD u3z AJID u HaPOs).
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6. Koappuument dhochopunuposanus (P/O) — 310 unciao moneit nornomeHHoro @y, xoro-
pble onutk Ha obOpazoBanue AT®, B pacuere Ha OMH aTOM KHCIOPOJa, UCIOIb30BAHHBIA B ITPO-
[[€CCe TKAHEBOT'O JIbIXaHUSI.

7. OKcHreHa3HBIH IyTh YTWIIM3AIMK KHCJIOPOJA OCYIISCTBISETCS B MEMOpaHax 3HJOILIA3-
MaTH4eCKOr0 PEeTUKYJIyMa M CIOCOOCTBYET BKIIIOUEHHUIO KHUCIOpoaa B cyocrpaT. Takum criocobom
POHUCXOAUT 00€3BpEeKMBAHNE MHOTUX TOKCHYHBIX BEIIECTB (MUKPOCOMAIILHOE OKUCIICHHE).

3aoanue 1. VI300pa3ute cxemy AbIXaTEIbHOM LENU AJi1 CyOCTpaTOB MUPUIMH3ABUCUMBIX JIe-
ruAporeHas (Manar, 0-KeTorjryTapar, U30IuTpar). YKaxute kodhdumueHt GochopuaupoBanus.

3aoanue 2. V1300pa3ute cxemy AbIXaTeIbHOU LIENH I CyOCTpaToB, JETHAPUPYEMBIX C yda-
ctueM DA/l Ykaxure kodpdunuent pochopunupoBanus. Ckoapbko ATD Oyner CHHTE3UPOBAHO
IIPU OKUCJIEHUH 5 MOJIb CyKLMHATA?

3aoanue 3. Kakoe (kakue) U3 IpHUBEIEHHBIX yTBepxkIeHui BepHo? [locrnemoBarenbHOCTH
PaCIOJIOKEHHUSI KOMIIOHEHTOB JIbIXaTEIbHOM e ONPEeAeIISIeTCs:

A. X¥UMHYECKOH CTPYKTYpOil IEPEHOCUYHKA DIIEKTPOHOB.

b. BenmuunHO# penokc-moTeHIraia (Eo/).

B. Benu4nHoi IPOTOHHOTO 3JIEKTPOXMMHUYECKOro noTeruana (ApH™).

I'. SIBnsercsa npon3BOIBHOM.

3aoanue 4. Tlonbepute K KaXIOMy KOMIUIEKCY JBbIXaTEIbHOW IIEMU COOTBETCTBYOIIHIA
HeOENKOBBIM KOMITOHEHT:

1. HAIIH'H*: yOMXHUHOH OKCHIOPEAYKTas3a. A. DAL
2. YOUXUHOII: IATOXPOM C OKCHJIOPEAYKTa3a. b. I'em.
3. CyKunMHaTAETuApOreHasa. B. ®MH.
4. IIuToOXpOMOKCH/Ia3a. . HAJ".
1. Tem, Cu?*.

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

A. llnanuner. . Amutan (6apOuTypoBasi KUCTIOTA).
b. CO. E. Porenosn.

B. H.S. K. Autumuimd A.

I'. A3upg Harpus. 3. ManoHnar.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Kakoe (kakue) W3 MPUBEACHHBIX YTBEPXKIECHUU, COTJIACHO XEMHOCMOTHYECKON
Teopuu Muruesnsa, HeBEpHO?

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

b. DHeprus, Beimenstomascs npu tpancnopre 3ekTpoHoB I, I, IV komriekcamu nprxarenbHOM
LIETIH, UCTIONB3YETCs Ha MepeKauuBaHue POTOHOB U3 MAaTPUKCA B MEKMEMOpPaHHOE IPOCTPAHCTBO.

B. B npouiecce TkaHeBOro AbIxaHHsl Ha BHYTPEHHEH MeMOpaHe MUTOXOHJPHUM dopMupyercs
IIPOTOHHBIN JIEKTPOXUMHUYECKUN TOTEHIINAAI.

I'. ODHeprust 3ME€KTPOXMMHUYECKOIO IOTEHIMAla Ha BHYTPEHHEH MHUTOXOHAPUAIBHON MeEM-
OpaHe UCTIOIB3YETCS I paboThl V KOMITIIEKCA.

J1. O6paTHbIi TOK MPOTOHOB U3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MATPHUKC MO MPOTOHHBIM
kananaM H'-AT®-cunrassl conpoBoxaaercs cuarezoM ATO.
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3aoanue 2. Kakue u3 cleayomux yreepkaeauii xapakrepusytotr H'-AT®-cuuraszy?
A.V (dhepMeHTHBIN KOMIUIEKC Ha BHYTPEHHEH MEMOpaHe MUTOXOHIPHUH.

b. UHrubupyercst OJIMrOMUIITHOM.

B. meet npoTOHHBIE KaHAJIBI.

I'. Moxer nposiBisate AT®-a3Hyt0 akTUBHOCTb.

M. Ilepexoaut B paboyee COCTOSHUE MO/ BIUSHUEM JBHXKYIIMXCS Yyepe3 Hee IPOTOHOB.
E. Uarubupyercst aTpakTHIO3UI0M.

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

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

3aoanue 4. IlppurHaMy TUIIOAHEPTETUYECKUX COCTOSIHUN (HapyuieHue cunre3a AT®) B Mu-
TOXOHJIPUAX MOTYT OBbITh:

A. Henoctatok cyOCTpaToB TKaHEBOT'O JIBIXAHHUS.

b. HenocraTok kucnopona.

B. N36biTok BuTamMmuuoB PP u By.

I'. lo6aBneHue K N30JUPOBAHHBIM JIBIIIAIIMM MUTOXOHAPHUSAM OJIMTOMUIIMHA.

J1. Huskas xonunentpanus AJI® B MaTpukce MUTOXOHJIPHH.

E. Pazobuienue ¢ yyactueMm 2, 4-quHUTpOdEHoA.

3adanue 5. B xIMHUKY TIOCTYIWIIA MALMEHTKA C OTPABJIEHUEM CHOTBOPHBIMU IperapaTaMmu —
IIPOU3BOIHBIMU 0apOUTYpOBOM KuCIOThl. Kakue coenHeHusI HyKHO BBECTH OOJIbHOW J1JIs1 BOCCTa-
HOBJICHHSI TKAHEBOT'O JbIXaHUsI Ha IEPUOJ BHIBEJICHUSI CHOTBOPHOT'O Mpenapara u3 opranusma?

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

3aoanue 6. Ctynentsl B 1abopatopHoi padoTe in VItro uccieaoBaiy AeHCTBHE MajloHATa Ha
psn pepmentoB nukia Kpedea. Hakorenue kakoro Metabonuta OoHl 0OHAPYKUIH?

A. Mauar. I'. Cyknunun-KoA.
b. U3ouurpar. . a-Ketornyrapar.
B. Cykuunar.

3aoanue 7. Cxonbko Moiab AT® MoxkeT cuHTe3upoBaThCs NMPH OKUCIEHUH | Mok cyOcTpaTa
B YKa3aHHBIX Iporeccax?

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

2. Cyknuaar — VK. b. 10 mob.

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

4. M3ouuTpar — CyKIIMHAT.
5. Cykuunar — CO2, H20. A. 24 mob.

OTBeThI K pelIeHNI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL

1—B.2—5b, T, E.

4.1. A —momutpar [AI'; b — a-xkerormyrapar [AI'; B — cykmunar JI'; I' — manat T

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

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

Jlna camocmoamenvhou pabomut.

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

Pabora 1. U3yyeHnue peakuuii OKHCJIUTEIbHOTO ochopuiupoBanus.

Ilpunyun memooa. Ilpu OKUCICHUH PA3IUYHBIX CyOCTPAaTOB B JBIXATEIBHOUN IIEMU BBICBO-
00XKIIaeTCsl SHEPTHs, YaCTh KOTOPOW MCIOIB3YETCsl Ha PEAKIIMI0 OKHCIUTEIBHOTO (ochoprimmpoBa-
Hus. CTeneHb MoClIeTHEro (FHepreTuYecKas IEHHOCTh CyOCTpaTOB) OMPEENIeTCs M0 YObUIA HEop-
raaudeckoro ¢ocdara, kodpdumuent P/O moxer paBustecs 0,5; 1,5; 2,5. Mcnonb3ys pa3nudHbie
cyOcTpathl (s10;109Hast, sTHTapHasi, aCKOPOMHOBAsI KUCIIOTHI), OlleHUBaeM 3(pPEeKTUBHOCTH OKUCIIU-
tenbHOTO (ochoprmpoBanus. Conepxanne GocGOpHOI KUCIOTHI ONPENeNsieM B PEaKIMH C MO-
TUOIaTOM aMMOHHUS M PEAYIUPYIONIUM PACTBOPOM AaCKOPOMHOBOHM KHCIOTHI MO WHTCHCUBHOCTH
OKpacKu 00pa3yroIeics: MoJnOIeHOBOH CHHHU.

CxeMa MocTaHOBKH OIbITA:

Conepicamoe mpoBHpOK KontpoabHas OnbITHBIE TPOOBLI, MJI
npoda, M 1 2 3
WukyOannonHas cMech 1,0 1,0 1,0 1,0
DU3NOIOTHIECKHNA PACTBOP 0,5 — — —
PacTBop 5107109HOM KHCTIOTHI - 0,5 - -
PacTBOp SIHTapHOMN KHCIOTHI — — 0,5 —
PacTBOp ackopOWHOBO# KHCIIOTHI + IIUTOXPOM C — — — 0,5
CycCreH3usi MUTOXOHIPHIA 0,5 0,5 0,5 0,5
WNukybanms 10 MuH pu KOMHATHOHM TeMIlepaType, 3aTeM J0OaBUTh:
PactBop TpuxmopykcycHoi kucnotsl (TXY) 1,0 1,0 1,0 1,0
PactBop MonmubaaTa aMMOHHMS 0,5 0,5 0,5 0,5
Penyuupyrommii pactop @ucke u Cybappoy 0,5 0,5 0,5 0,5
CopepxuMoe Bcex mMpoOHpOK pa30aBuTh BOIOH B 8 pa3 (1 M comep>KuMOTOo 1 7 MIT BOJIBI)
WNuky6auust 10 MunyT.
PesyJabrar:
1. OtieHUTE UHTEHCUBHOCTH OKPACKH T10
4-0annpHOM 1IKame:
2. Koa¢pdunuent P/O:

BoiBoxa:

Pa6ora 2. U3yuenue Bausinus 2,4-nunutpodenona (2,4-JH®P) na okucaurebHoe oc-
(¢opunuposanmue.

Ilpunyun memooa. 2,4-JJH® — pazoduurens pochoprmpoBanusi, COMPSHKEHHOTO ¢ OKHC-
nerneM. O6 3(p(peKTUBHOCTH OKUCIUTENBHOTO (POCHOpPUIUPOBAHUS CYIAT 10 YOBUIM B MHKYOAIu-
OHHOM cpejie HeopraHuieckoro ¢ocdara, KOTOPBIN ONMpeAeseTcs, Kak onucaHo B padote Ne 1.

Coaepxxumoe NpooMpox KonTpoJas (M) OnpIT (M)
PacTBOp s0J104HON KHCIIOTHI 0,5 0,5
PactBop 2,4-JHD — 0,5
PHU3N0JOrNUECKUH PacTBOp 0,5 —
CycrieH3usi MUTOXOHJIpHI 0,5 0,5
WNuky6arus 10 MUH Tpyl KOMHATHON TEMIIEpaType

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

BeiBOa:
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Padora 3. OTKpbITHE aJbAETHAICTHIPOTreHA3bI B MOJIOKE.

®epMeHT BbIpabaThIBa€TCSI MUKPOOPTaHU3MaMH, TOMAJAl0IIMMKU B MOJIOKO u3BHE. [lo xumu-
YEeCKOH MPHUPOJE OH OTHOCUTCA K (PIIaBONPOTEHMHAM, CIOCOOHBIM OKUCIIATH allbJAETH/IbI, B YaCTHOC-
TH, popmanpaerun. [Ipu gobaBneHUH K HEKHUISTYEHOMY MOJOKY (opMaliblieruaa U METHICHOBOM
CHHHM aJbJICTUAJICTUPOTeHa3a OKUCISIET (POPMAIIBACTH B MypaBbHHYIO KUCIIOTY, 2 OCBOOOXKIa10-
1IMecs MPU STOM MPOTOHBI U AJIEKTPOHBI MEPEHOCITCS HA METUIICHOBYIO CUHb, BOCCTAHABIIUBAS €€
B OECIIBETHOE COCTMHEHHE.

Xo0 paoompr. B 1-10 mpoOUPKyY BHOCAT 15 Karenb KUITYSHOTO MOJIOKa, BO 2-10 — 15 karmens
HeKunsueHoro. B kaxyro npobupky BHocsT o karie 0,4 % pactBopa hopManbaeruaa u mo Karie
0,01 % pactBOopa MeTHIIEHOBOM CUHU. [IpoOUpPKHM BCTPSAXHMBAIOT U 3aKPBHIBAIOT NMPOOKAMH, YTOObBI
CO3J1aTh OTHOCHUTEIHHO aHAdPOOHBIE YCIOBUSI.

[Tpobupku momermiaroT B Tepmoctat npu 37 °C 1 oTMEUaroT 4yepe3 5 MUH MOCTENeHHOe o0ec-
LIBEYMBAHUE METUIICHOBON CHHH.

Pe3syabrar:

BriBOa:

Pa6ora 4. O0Hapy»keHHne KaTajla3bl KPOBH.

B nporecce TkaneBoro apixaHus o0pa3yeTcs HE TOJBKO BOJA, HO U TOKCHYHAS JJIs KIETOK
MepEeKUCh BoJopoa. Pasznoxenne nepekucu BoI0po/ia KaTaIu3upyeTcsi reMcoAepKaiium GpepmMeH-
TOM — KaTajia3oii: KaTanasa

2 H,O2 — Oz + 2H20.

Xo0 pabomwi. B ipobupky BHOcaT 10—15 kanens 3 % H2O02 u 1 xammo kpoBu. OTMeqaroT
BbIJIEJIEHUE MTYy3BIPHKOB KHCIOPO/A.
Pe3yabrar:

BoiBoxa:

Padora S. OTKpbITHE IEPOKCUAA3BI.

Kak u karamasza, mepokcumaza — remconepxammii pepment. Ilepokcunaza karaausupyer
OKHCJIEHHE HEKOTOPBIX BeliecTB ((heHOIbI, apOMaTUYECKUe aMUHBI) B MIPUCYTCTBUHU MEPEKUCH BO-
nopoja. B opranmsme MIIeKONUTAIOMIMX MEPOKCHAA3HOW aKTHBHOCTHIO 00JaJal0T IeMOIJIOOWH,
MHOTJIOOWH M HUTOXpOMBI. OO aKTUBHOCTH NMEPOKCUAA3bl MOXKHO CYAUTH MO U3MEHEHUIO OKPACKU
I'BasikOBOM CMOJIBI B MPUCYTCTBUU MEPEKUCH BOJOPO/IA.

X00 pabomer. B e mpoOUpKU HATUBAIOT 110 5 Kanenb 1 % pacTBopa rBasikoBOH CMOJIBI U IO
5 xamens 3 % pactBopa H202. B nmepByro nmpobupky m00aBisitoT 1 Kamio KpoBU, BO BTOPYIO —
1 xarumro H20. HabmtogaroT 3a M3MEHEHHEM OKPacKH.

Pe3yabrar:

BriBOI:

IHoanuces npenogaBares:
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OBMEH YIJVIEBOAOB

3AHSATHE 9
IHEPEBAPUBAHUE YI'JIEBOJAOB. IVTIMKOI'EHE3 U I''IMKOI'EHOJIN3.
I''IMKOJIN3 1 CIITMPTOBOE BPOXXEHHUE.
OBHAPYXEHMUE IMTPOAYKTOB CIITMPTOBOI'O BPOXKXEHUA

AKTYaJIbHOCTBH TeMbI. B mpakTuke Bpaua BCTpEYarOTCs 3a00JI€BaHUS, COMPOBOMKIAIOLIHECS
HapylIeHUEeM IepeBapUBaHMs M BCAChIBaHUS YIJIEBOJAOB MUIIM. J[MarHOCTHKA 3THX COCTOSHUMN
Y TIPABWJIBHBIN IMOJXO/ K JICUSHUIO OCHOBAHBI HA 3HAHUAX, TIOJYYCHHBIX Ha 3TOM 3aHATUU. COCTOS-
HUE TUIOKCUU YacTO BCTPEYaeTCs MpH 3a00JIeBaHUSAX BHYTPEHHUX opraHoB. [lepecTpoiiku BHyTpuU-
KJICTOYHOTO OOMEHa MpPU TaKUX COCTOSIHUSAX 3aTPArvBaioOT U MPOLECC TIHKoau3a. PasHbie opraHbl
00Jaal0T HEOAMHAKOBOW CIIOCOOHOCTBIO aJaNTUPOBATHCS K THUIOKCHH, YTO M JIEKUT B OCHOBE
HAIpPaBJICHHOTO0 BpadyeOHOrO0 BMEMIATEIhCTBA. 3HAKOMCTBO C MPOIECCOM TIHMKOIU3a JAeT Tpe-
CTaBJICHHE O BO3MOKHOCTSIX SHEPreTUYECKOro 00eCIeYeHHs KJIIETOK B aHA3POOHBIX YCIOBHSIX.

Lesab 3aHATHA: 3aKPENUTH 3HAHUS 1O CTPYKTYpE YIJICBOJOB XKMBOTHBIX TKaHEH M pacTH-
TEJNBHBIX YIJIEBOJIOB MHIIHU; CHOPMHUPOBATH MPEICTaBICHHE 00 OCOOCHHOCTSAX NepeBapuBaHUS YT-
JIEBOJIOB, TPAHCIIOPTA TIIOKO3bI B KIETKH, O MOJICKYJISIPHBIX MEXaHHU3Max JIEOHUPOBAHUS U MOOH-
TU3AIMHA  TJIMKOTEHA, (PU3MOJIOTHYECKOM 3HAYEHHUH M PETYISIUU JTUX IPOIECCOB; YCBOUTH
aHa’poOHBIE MPOIIECChl OKUCIEHUS TIFOKO3bI M UX 3HAYCHHE.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /i1 OTHOTO yCBOEHUS TEMBI HEOOXOIUMO
MTOBTOPUTH H3:

" OUOOp2AHUYECKOU XUMUU.

— obmee mpeacTaBieHue 00 yrieBoax;

— XHUMHYECKOE CTPOCHHUE M CBOMCTBA MOHOCAXapHUA0B (IJIFOKO3a, ralakTo3a, (pyKTo3a);

— CTPOEHHE OJIUTOcaxapuoB (MalbTO3a, JIAKTO34a, CaXxapo3a);

— CTPOEHHE TOMOIIOIUCAXapUA0B (Kpaxmal, TIIMKOTeH, TEKCTPaHbl, [IEJUTI0I03a);

— TUAPONH3 MOJIUCAXAPUIOB in Vitro;

»  OuoxuMuu:

— knaccuduxaius GepMeHTOB, MEXaHU3M JACHCTBUSI, PETYIAINS aKTUBHOCTH;

— nyTtH oOopazoBanus AT® B ki1eTkax.

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

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

1. T'moxo3a + riaroko3a. A. Jlakro3a.

2. I'moxko3a + gpykrosa. b. Manbto3a.
3. Tamakrtosa + riroko3a. B. Caxaposza.
4. ®pykTo3at riaroko3at rajaakrosa. I'. Padpunoza.

3aoanue 2. Kakue u3 nepeyrcIeHHbIX HIDKE YIIIEBOIOB MMEIOT CBOOOIHBIN MOJTyaleTaabHbIN
THAPOKCHII U OyIyT 00J1a/1aTh BOCCTAHABIMBAIOITUMU CBOWCTBAMHU?
A. Caxapo3a.  b. Manproza.  B. Kpaxman. I'. Jlaxro3a.

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocs! puis1 06cyxaeHust:

1. IlepeBapuBanue yrieBoja0B, MpoaAyKTel. HapyrieHus nepeBapuBaHus U UX MOJIEKYIISIPHbIE
MEXaHHU3MBbl, CUMIITOMBI, IOAXOAb! K IUarHOCTUKE U JIEUYEHUIO. POJIb KJI€TUaTKNU U MEKTUHOB B IIH-
TaHUU YEJIOBEKa.

2. BcacbiBaHMe NPOAYKTOB IEepeBapUBaHMs yIJIeBOA0B. MoJeKyssipHble MEXaHU3MBbI, Hapy-
mieHus. Cyap0a BCOCABIIMXCS MOHOCAXapyUI0B. TpaHCIIOPT INIFOKO3bI B KJIETKH.
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3. CunTe3 rauKoreHa, HazHaueHue. [lociie0BaTebHOCTh peakIMid, YHEPro3aTpaThl U pery-
0. ATIIMKOTE€HO3.

4. Pacnan (pocdoponus, ruapoau3) IIMKOreHa B Me4eHu M Mblmnax. [TocnenoBareabHOCTD
peakuuii, peryusius. [ TMKoreHossl.

5. I'muxonu3, Ouonoruueckas posib. CyOKIeTouHas JOKaIU3aIus, 3Tarbl (HEOKUCIUTEIbHBIH,
IJIMKOJIMTUYECKOW OKCHIOPENYKIMH), PEaKMU, (PEepMEHThI, JHEPreTUUECKUI BBIXOJ M MEXaHU3M
obpazoBanust AT®. Perynsanus riaukoan3a, KIto4eBbie (hepMEHTHI.

6. CniuproBoe Opoxenue. Peakuuu, obimue ¢ riukonu3oM. Pasnnuue rimkonu3a u CiupToBo-
r0 OpOXKEHHUS, PETYIISAIH.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

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

3AJTAHUSA 111 CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. BblyunTe OCHOBHBIE 3Talbl MEpPeBapUBAHMS YIJIEBOJOB B IMHILEBAPUTEIBHOM
TpakTe. YCBOiiTe, UTO B IpoLEecce IepeBapuBaHus YII€BOAOB MPOUCXOIUT (PepPMEHTATUBHBINA TH-
POJIU3 TIMKO3UIAHBIX CBSA3EH. 3aIOMHUTE Ha3BaHUS (DEPMEHTOB, IPUHUMAIOUINX Y4acTHE B IIEpeBa-
pUBaHMUHU, U MECTa UX 00pa30BaHUs.

3aoanue 2. BcnoMHUTE CIIOCOOBI BCAChIBAaHUS MOHOCAXapuAOB M3 KUIIEYHUKA B KPOBb.
3HaTh, YTO NEPBOE XMMUYECKOE MIPEBpallleHHe TI0K03bl B KlIleTKaX — ee (ocdopuupoBaHue, Ka-
TaTU3UPYyEMOE TeKCOKMHA30M (TJIFOKOKUHA30M). YMENTEe HalMCcaTh 3Ty PEaKIIHIO.

PaccmoTpuTe cxemy npeBpalneHus IiaroKo30-6-pocdara B kiierke:

aneBoziH AN
I'moko3a

I'mukoreH ¢— ['1-6-0 —— [leHTO3BI

AmuHOKHCHOTEI¢— [lupyBar — JlakTar

N

JIntmm el CO2 H>O

3adanue 3. 3anlOMHHTE: a) U3 KAKUX MOHOMEPOB MOCTPOCH TJIMKOTEH; 0) KaKUe CBSI3H COE/IH-
HSIOT MOHOMEPBI B MOJIEKYJI€ TJIMKOTeHa; B) B KaKMX OpraHax MPEeUMYIIECTBEHHO OTKJIAbIBACTCS
TJTUKOTEH.

3.1. Belyuute peakuuu cuHTe3a U pacnaaa (dhocdoponnsa) TTUKOreHa. YMeWTe mucaTh UX
B BUJIC CXEMBI, 3alIOMHHUTE (DepMEHTHI. 3HalTe HEOOpaTHMbIE CTAJMU MPOIECCOB U PEaKIUH, CBSI-
3aHHBIE C MOTPEOJICHUEM SHEPTUH.

3.2. 3arOMHATE peakIWy CHHTE3a W pacraja TIMKOTeHa, KaTaHu3upyeMbIe PeryIsiTOPHBIMU
bepmeHTaMu.

3.3. O0BsICHUTE MOJIEKYIISIPHBIN MeXaHH3M Tepexona (hocopuiassl U TIIMKOTEHCHHTA3HI U3
HEAKTUBHOTO COCTOSIHHSI B aKTHBHOE.

3aoanue 4. I'mukonus — cepus peakiui, B pe3yabTaTe KOTOPBIX TIIOKO3a pacragacTcs Ha
JIBE MOJIEKYIIbI MUpyBaTa. Y MENTE MUCaTh ITH PEAKIUH.

4.1. OOpartute BHUMaHuUE Ha TO, YTO:

a) B TJIMKOJIN3€ MOKHO BBLEIUTH HECKOJIBKO ITAIOB!

— OATOTOBUTENIbHBIN (AKTHBUPOBAHKE TIIFOKO3bI M pacmaj ri1oko30-6-hocdara Ha nBe Moie-
KYJIbI TIIALEpaibIerua-3-gocdara);
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— TTIMKOJIUTUYECKAsT OKCHIOPEIYKINS (OKHCIEHUE TiuIepanbaerua-3-gocdara 10 nupysara
B a3pOOHBIX YCIOBHSIX HIIU JIO JIAKTaTa B aHAIPOOHBIX YCIOBUSIX);

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

B) BCE IPOMEKYTOYHBIC TPOAYKTHI HAXOIATCS B (POCHOPHIUPOBAHHOM COCTOSIHHM;

') ICTOYHUKOM (ocdara npu riaukonuse spisercs ATO;

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

4.2. CpaBHUTE IVIMKOJIU3 CO CHUPTOBBIM OpPOXKEHUEM, YCTAHOBUTE CXOACTBA U PA3IHUUSL.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHH A TEMBI)

3adanue 1. Y 060IbHOTO, CTPAIAIOIIETO YHTEPOKOJIUTOM, MOCIIE NMPUEMa MOJIOKA MOSBUINUCH
nuapest, KoJmku, MmereopusM. C HeJJOCTaTKOM Kakoro (hepMeHTa 3TO CBsI3aHO?
A. Ammnaszel. b, Caxapassl.  B. Jlakrassl. I'. Manbrassl.  J[. [TukoreHcuHTa3bl.

3aoanue 2. Yactb nmocTynuBIIEH B OpPraHU3M TJIIOKO3bl OTKJIQJBIBACTCS B BUE TIIMKOTCHA.
Kakoii ¢pepmeHT yyacTByeT B ero cuHTese?

A. I'moxko30-6-ocdarasza.

b. ®ochopmnasa.

B. I'mukorencunTasa.

I'. a-1,4-I'muko3uasa.

. a-1,6-I'muko3ugasa.

3aoanue 3. I'moxo30-6-pochar — ocHOBHas akTuBHAs Gopma TIOK03bl. Kakoil ¢epmeHT
ydacTByeT B ee 00pa3oBaHUU?

A. T'mrok030-6-hocdatneruaporenasa.

b. I'ekcokunasa.

B. I'moko30-6-docdarasa.

I'. I'mroko30-1-pocharypununrpanchepasa.

. ®ocdormoxkomyTasa.

3aoanue 4. B ravkoan3e UMEIOTCS peakluy, MPUBOAIINE K 00pa30BaHUIO MaKPO3PTUUECKUX
COCIMHEHMM. YKaXXUTE TAKYIO PEAKIHUIO!

A. ®ochoanokcraneToH <> rimiepanbaerui-3-gocdar.

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

B. IIupyBar <> nakrar.

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

J. I'moko3a — rioK030-6-¢ocdar.

3aoanue 5. VI3BeCTHO, YTO B IJIMKOJIM3€ UMEIOTCS PEaKkLuy, conpskeHHble ¢ cuHTe30M AT®
nyTeM cyocTpatHoro pocopuarpoBaHus. YKaKUTE TaKyl0 PEAKIIHIO:

A. T'mroko3a— TImok030-6-ocdar.

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

B. ®ochoanokcuaiieTon <>ruumepanbaerua-3-pocdar.

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

J1. ®ocdoenonmnupyBar — nUpyBart.

3aoanue 6. B onuoii u3 peakumii rimkonmsa obpasyerca HAJIHH'. Kakosa ero cyan0a
B @aHADPOOHBIX YCIOBUSX?

A. YyacTByeT B IpeBpaIllEHUH MaJlaTa B OKCAJI0AaleTar.

b. Ucnonw3yeTcs 1u1si BOCCTAaHOBIIEHUSI OKCaJlOalleTaTa.

B. SIBnsieTcs HCTOYHUKOM 3JIEKTPOHOB K H* nns gpixaTeapbHOM LenH.

I'. IIpeBpamaer mupyBar B JIAKTAT.

J. Ucnonb3yetcs B cyocTpaTHOM (PoCHOpUIUPOBAHHH.
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OTBeTHI K pelIeHnI0 3aJaHN I

Jna camonposepku ucxo0nozo ypoens 3HaHuil
1(1-5;2-B;3-A;4-1).2—B5B,B,T.

JIABOPATOPHAS PABOTA (60 MUHYT)

CnupTroBoe OposkeHue.

Cnupmoeoe 6pocenue — (PEePMEHTATUBHBINA IPOLECC PAClana IJIOKO3bl ¢ 00pa30BaHHEM
ATHUIIOBOI'O CHHpTa nu yrHeKI/IC.HOFO rasa.
CsH1206 — 2C2HsOH + 2COa.

[Iponecc rimkonu3a u OpokKEeHHUE MPOTEKAIOT OJMHAKOBO J0 00pa30BaHUs MUPOBHHOTPAIHON
KHCIIOTHI C BbIJICJIEHUEM Teria U o0pa3oBaHueM ABYX MoJiekyn AT®. B ana3poOHBIX yCIOBUSIX O]
JeCTBIEM APOXIKeBOH AekapOokcminassl (TI1D) mupoBuHOrpa Has KUCIOTA AEKApOOKCHIUPYETCS
U MPEBPALIACTCS B YKCYCHBIM albAETU]l, KOTOPbI BOCCTAHABIUBAETCS B 3THJIOBBIM CIIUPT MO ACH-
CTBUEM AJIKOT0JIbAETUAPOTr€HA3HI.

Xo00 padomur. IIpobupky Ha 1/3 3amONHSAIOT PACTBOPOM JIPOFOKEH, JOIUBAIOT A0BEpXy 5 %
PacTBOPOM TJIFOKO3BI U 3aKPBIBAIOT KOPKOBOM MPOOKON CO CTEKISTHHOM TpyOkoit. Takoit Opouiis-
HBIHM anmapaT nomemaoT B TepmocTtar npu 37 °C Ha 30-50 MUHYT (B 3aBUCUMOCTH OT aKTUBHOCTHU
dbepmentoB apoxokeit). Korma B mpoiecce OpoxeHHs] MPOU30iiIeT HAKOIUIGHHE ra3a B BEpXHEH
4acTH MPOOUPKH, TPOJIEIBIBAIOT KauecTBeHHbIE peakiuu Ha CO2 U ciupr.

1. O6napyscenue COs.

B Opomunbnbiii anmapar HamuBaioT 10 % pactBop NaOH moutun mo kpaeB mpoOupkH
U, 3aKpBIB OTBEpCTUE OONBLINM MajblleM, MEPEMEUINBAIOT €€ COAEPKUMOe. YTIEKUCIbINA ra3 mo-
IJIOIIAETCS 1IEJI0YbI0, CO3/1aBasi BAKYYM, U Iajell IPUCACHIBAETCS K OTBEPCTUIO TPOOUPKH.

2. Oonapyscenue IMuN08020 cnupma.

CnupT MOKHO OTKPBITH C TOMOUIBIO PEAKINH MOTydeHus HonodopMma:

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

Jl1st 3TOTO OKOJIO 2—3 MII KHAKOCTH W3 OpOIUIBHOTO ammapata OT()HUIBTPOBBIBAIOT B MPO-
OUpKy, 100aBISIOT HECKONIBKO Kanenb 10 % pacTBopa iofa 10 MOMydeHHs )KEITOT0 OKpaIIMBAHUS
Y HArpeBaroT, HE JIOBOJIS 10 KUIIEHUS, B TNIAMEHH CIUPTOBKHU. Uepe3 HEKOTOpoe BpeMsl OLTYIIaeTCs
XapakTepHbIi 3anax iHogodopma.

PesyibraThl:

BeiBOI:

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

AKTYaJIbHOCTB TeMbl. V3yyatoTcs LeHTpasibHbIe TyTH, 00eCIIeunBaroLIie CBA3b aHA00IN3Ma
U Kartaboiu3Ma, IyTH, B KOTOPHIC BOBJICYECHBI OCHOBHBIC MUINEBHIC BEIIECTBA (YIJIEBOIBI, OENIKH,
xupsl). [loHnMaHue 3HaYEHUS LIEHTPAJIbHBIX META00INYECKUX MyTel, a3pOOHBIX MPOLIECCOB 0OMe-
Ha TJIIOKO3bI JJIs DHEProoOeceYeHNsl KIIETOK Pa3IMYHbIX OPraHOB MO3BOJISET MOHATh MEXAHU3MBbI
HapyleHust GyHKIUN OT/IEIBbHBIX OPraHOB U CUCTEM IPH TOPMOXKEHUHU ITUX IIPOLECCOB (TUIOIIIH-
KeMUYecKas KOMa, UIIeMHUs U MHPApKT MHOKapaa U Ap.). B MenunuHCKON MpakTHKe HEKOTOphIe
IIPOMEKYTOUHBIE MPOJAYKThI ATUX IIYTEH MCIOJIB3YIOTCS A KOPPEKLMH METaO0IMYECKUX Hapylle-
HUN (JMMOHHAs KHCJIOTa, HUKOTHMHAMHJ, KOKapOOKCHiIa3a, KOMIIOHEHTHI aJCHHMJIOBOH CHCTEMBI
u 11p.). ConeprkaHue IIIIOKO3bl B KPOBU — OCHOBHOM OMOXMMHUYECKUI MOKa3aTeslb COCTOSIHUSA yTJle-
BOJHOTO oOMeHa B opraHu3me. OTKIOHEHHE ero OT HOPMBI MPOUCXOMUT IpHU psijie 3a00JCBaHHM.
Ha 3ansATHN N3y4aroTcs MEXaHU3MBbI TOAJEPKaHUS HOPMAJIIBHOTO YPOBHSI IVIFOKO3bI B KPOBHU.

Ieab 3aHATHA: 3aKpenuTh 3HaHUA 0 NyTax npespaunieHus [IBK B kieTkax B 3aBUCHMOCTH OT
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKHCIMTEIbHOIO METa00IM3Ma KIETOK, O INIFOKOHEeore-
He3€ KaKk BaKHOM Ipoliecce MOAepKaHUs YPOBHS IJIIOKO3bI B KPOBH; c(hopMHpOBATh IIpe/icTaBIe-
HHUE O B3aHMOCBSI3H LIEHTPAIbHbIX MTyTell MeTaboIM3Ma ¢ a3pOOHBIM INTIMKOJIM30M; OBJIAAETh TIIIOKO-
300KCUAA3HBIM METOIOM KOJUYECTBEHHOTO ONIPEAEICHHS IIIFOKO3bI.

TpeGoBanuss K HCXOAHOMY YPOBHIO 3HAHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
IIOBTOPUTH U3:

" OUOOP2AHUYECKOU XUMUU:

— PpeaKIMH OKHCIUTEIHHOTO J1eKapOOKCHIUPOBAHHS 0-KETOKUCIIOT;

— PEaKLUHU aabJ0JbHON KOHIACHCALUY;

— TIPUPOIHBIE MAKPOIPTUUECKUE ALMIMPYIOLIUE PEAreHTHI;

" OUONOUYECKOU XUMUU.

— TKaHeBOE JbIXaHHe, CyOCTpaThl, MEXaHU3M;

— TJIMKOJIU3;

— okucauTenbHoe nekapookcunuposanue [1BK;

— LUKJI TPUKapOOHOBBIX KUCIIOT.

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

3aoanue 1. Ilon6epute Kk Kaxa0My pepMEHTY COOTBETCTBYIOIINNA KOPEPMEHT:

1. HAJIHH" — neruaporenasa. A. OAJI.

2. QH2 — geruaporenasa. Bb. T'em.

3. IlluToxpoMokcuaasa. B. ®DMH.

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

5. CyKIMHATAETHAPOreHasa. . HAJT.
E. HA1D".

3aoanue 2. YxaxuTe, K KAKOMY KJIacCy OTHOCSITCS lepeuncIeHHbIe (EPMEHTHI:

. 'ekcoknnasza.

. Anpionasa.

. ®ochodpykTroknHaza.

. ®ocdornutiepaTKkuHa3a.

. Herunporenasa 3-OI'A.

. EHonaza.

. [InpyBaTkuHasa.

. Tpuozodocharuzomepasa.

OO N DW=

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- IOI'K « 3-OI'K.

7. ®p-1,6-bP «>3-OI'A + DJIA.

3adanue 4. A>poOHBIN pacmaa IIFOKO3bI — 3TO Tpolecc MmoiaHoro okucienus ee no CO»
u H,0. OH BKIIOYAaeT peakinuu a’dpoOHON TUXOTOMHH (CPaBHHUTE C aHAIPOOHOW) M MOCIEIyoIee
OKHCJICHUE TTUPYyBaTa B 00IIEM MMyTH KaTaboau3Ma.

4.1. Harumute peakiyy, KaTaIUu3upyeMble OTACIbHBIMH (PEpMEHTaMH MUPYyBaTAECTHUIPOTE-
Ha3HOT'O KOMILIEKCA:

4.2. Onpenenute KoiaudecTBO MoJeit AT®, cuHTe3upyemoe 3a CYeT ACTUAPUPOBaHUs 1 MO
[1BK. [lms atoro:

a) HaIlMIINTE CyMMapHOE YPaBHEHHE OKUCIUTEIHHOTO JeKapOOKCUINPOBAHUS;

0) IOKaXUTE MyTh OT BOCCTAHOBJIEHHOTO KO(EepMEHTa IO KUCIOPOAa;

B) BCIIOMHHTE onpeenenne kodhduurenta GpocGopuiupoBaHusi U paCCUUTANUTE €ro A 3TO-
o Iporecca.

3adanue 5. BcriOMHUTE MOCIEN0BATENBHOCTh PEAKIMM, COCTABIIAIOIINAX LUTPATHBIM LMK,
Ha3zBaHHE (EPMEHTOB, KaTATU3UPYIOLUINX ITH PEaKLUU, U UX KOPEPMEHTHI.

5.1. Mcnionb3ys cxemy CBsA3M OOIIEro MyTH KaTabojau3Ma C LEeNbl TKAaHEBOTO JIbIXaHHs, PO-
CJIEUTE MyTh BOJOPO/Ia OT OKUCIISIEMBIX CYOCTPAaTOB K KUCIOpOAy U oueHuTe Bbixoa ATd s or-
JIeNTbHBIX peakIMii U 00IIEero MyTH KaTaboyin3Ma B IIeJIOM.

5.2. PaccraBbTe B ypaBHEHUHU COOTBETCTBYIONINE KOIPPUIIUEHTHI:

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

s atoro:

a) HAIMTe Ha CXEeMe CBSI3U OOIIEro IyTH KaTaboJM3Ma C IEeTbI0 TKaHEBOTO JBIXaHUS peak-
IIUH, B KOTOPBIX POMCXOJUT J1eKapOOKCHUINPOBaHKE, BBIUIINTE HA3BaHUSI META0O0IUTOB, KOTOpPHIE
NeKapOOKCUIUPYIOTCS;

0) HaliIuTe Ha CXeMe PeaklUu ACTHIPUPOBAHNUS U BBIMUIINTE HA3BAaHUS MEPBUYHBIX JTOHOPOB
BOJIOPOJIa;

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

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

1. [upyBaT kak neHTpanbHbI MeTaboauT. Ilytn mpeBpamenus [IBK B 3aBucumocTtu ot
HHEPreTUUECKOT0 CTaTyca U 0COOEHHOCTEH OKUCINUTENIEHOTO METa00IU3Ma KIETOK.

2. BoccranoBnenue nupyBaTa B jJakTaT (peakuus, uzopepments! JIJI', Ha3HaueHue peak-
uuit), nuka Kopu. YTuimzanus gakraTa KIETKaMH.

3. I'moxoneorenes (Ha3HaueHUE, CyOCTpaThl, KJIIOUEBbIE peakinu U (HEePMEHTHI, perysisius,
SHEPro3aTparhbl).

4. Aspob6Hoe okucienne rioko3sl 10 CO2 u H2O (3Tamsl, conpsikeHUE ¢ TPOIECCOM OKHC-
muTeNbHOTO ochoprupoBanus, SHepreTuka). UemHOUHbIE MEXaHU3MBI TPAHCIIOPTA IUTOILIA3MA-
tuueckoro HAJIH'H* B mutoxonapuro.

JIMTEPATYPA JUISA ITIOATOTOBKH

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

3ATAHUS IS CAMOCTOSITEJABHOMN PABOTHI

3aoanue 1. Boiyuure:

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

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

3aoanue 2. O6pa3zoBaBLINiiCS B cepACYHON MBIIIIE JAKTaT HapsaAy ¢ auddysueir B KpoBb
OKHCJISIETCSI B CAMUX KapAHMOMHOILIUTAX B a9POOHBIX YCIOBUAX. Y KAKUTE ITAIbl OKUCIICHUS JIAKTaTa
Y DHEPreTUUYECKUN BBIXOJI ATOTO IMpoliecca.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHUSI TEMbI)

3aoanue 1. Ckonbko Mosneit AT MoxeT CHHTE3UpOBaThCS P OKHUCIeHUuU | Mos cyOcTpa-
Ta B YKaQ3aHHBIX PEaKIHIX:

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

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

3aoanue 2. HazoBute (epMEHTHI, KaTaJIU3UPYIOLIUE CIEAYIONNE PEaKIINU:
1. Okcanoanerat + anerun-KoA + H2O — nutpar + HS-KoA.

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

3. Cykiuaun-KoA + I'I® + HsPO4 <> cykrunar + I'Td + HS-KoA.

4. dymapar + H2O <> manar.

A. @ymaparruaparasa.

b. [lurparcuHTasa.

B. Cykuununn-KoA-cunrerasa.

I'. M3omuTparaeruaporenasa.

3aoanue 3. I'mokoneorene3 — (hepMEHTATUBHBINA MPOIECC, BKIIOYAIOIINNA HEOOpaTUMBIE pe-
akiuu. Beibepure ¢pepMeHT, yqacTBYIOIIUN B OJJHOM U3 HUX:

A. I'ekcoknHa3za.

b. IlupyBatkapbokcunasa.

B. JlakTatneruaporenasa.

I'. IIupyBaraeruaporexasa.

. IlupyBatnekapOokcuiasa.
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3aoanue 4. B o6pazoBanuu anetmi-KoA u3 nupyBara ydacTByeT MyJIbTU()EPMEHTHBIH KOM-
iekc. Beibepute kodepMeHTHI, He0OXO0UMBIE U Pa0OTHI 3TOT0 KOMIUIEKCA:

A. ®MH, HS-KoA, TII®, HAT".

B. ®MH, HS-KoA, TII®, HAT", JIK.

B. ®MH, HS-KoA, TII®, HAJI®".

[. ®AT, HS-KoA, TII®, HAT", JIK.

. ®AJI, HS-KoA, TII®, HAL".

3adanue 5. B rmokoHeoreHe3e UMEIOTCS He0OOpaTUMbIe peakiuu. Beioepure u3 nepeurcicH-
HBIX HEOOPATUMYIO:

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

b. 2-®ocdormuuepar — 3-pochormunepar.

B. Jlaktatr — nupysar.

I'. IIupyBatr — dochoenonmupysar.

J. ®ochoanokcuaneTon — raunepanbaerua-3-gocedar.

3aoanue 6. B mpoliecce CUHTE3a IIIOKO3bl U3 NMUpyBaTa 3arpauyuBaercs dHeprus. CKOIbKO
MoJieit AT® Heo6XoaUMO Ui 3TOr0 METaO0INYECKOTO MyTH?
A.2 ATO. b. 4 ATO®. B. 6 ATO. I'.5ATO. H.7 ATO®.

OTBeThI K pelIeHUuI0 3aJaHuil

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

Jlna camocmosamenvhoil padomet.

2— 15 ATO.

JIABOPATOPHAS PABOTA (60 MuHYT)

KosnnyecTBeHHOe onpesiesieHHe NMPOBUHOTPAIHOM KUCJIOTHI B MOYe.

Iuposunozpaouas kucioma — OAUH U3 MPOMEKYTOUHBIX MPOAYKTOB YIJIEBOJHOIO OOMEHA.
B anaspoOHBIX yclIOBUSX (THUIIOKCHUSI) MUPOBHUHOrpajHas KUCIOTa BOCCTAHABIMBAETCS B JIAKTaT.
B a’po0HBIX YCIOBUSAX MUPOBUMHOIPAJHAs KUCIOTA IOJ BIUSHHEM MUPYBATAETUAPOTreHA3HOIO
komiuiekca (kodepmentsl: TIID, nmunoesas xkucinora B Buae amuaa, KoA-SH, HAJTY, ®AJ) B pe-
3yJIbTaTe OKUCIUTENBLHOTO AeKapOOKCHINPOBAaHUS MpeBpalaercs B aneTuin-KoA, KoTopslil B IIUKIIe
Kpebca oxucnsercs no CO2 u H20.

3a cyTku ¢ Mmovoi Beiaensiercs 113,7-283,9 mxmons (10-25 Mr) mupoBUHOTPATHON KHCIOTHI.

Ilpunyun memooda. [lupoBUHOTpaHAS KUCIIOTA, B3aUMOACHCTBYSA ¢ 2,4-TUHUTPO(EHUITUI-
pa3sMHOM B ILEJIOYHON cpese, oOpa3yeT 2,4-THHUTPOPEHUITHAPA3OHBI TUPOBUHOTPATHON KUCIOTHI
KEJITO-OPAH)KEBOT0 1[BETA, MNHTEHCUBHOCTh OKpAIIMBaHMs KOTOPBIX MPOMOPLUHUOHATIbHA KOHIIEHTpa-
LMY TUPOBUHOTPATHON KHCIIOTHI.

Xo00 pabomwi. bepyt 2 npobupku: B KOHTpodbHY0 HanmuBaroT 1 miu H20, a B ombITHYIO —
1 mut moun. 3atem B 06e npobupku npuirBaioT 1no 0,5 mi 2,4-1MHUTPOGEHUITHPA3UHA U OCTaB-
ns0T Ha 20 MMH NIpU KOMHAaTHOM Temmepartype. [locie 3Toro B Kaxkayro mpoOUpKy 100aBIsiiOT
o 5 ma 0,41 NaOH u uepe3 10 MUH KOJOPUMETPUPYIOT OMBITHYIO MPOOY MPOTHUB KOHTPOJIBHOU
poObl Ha peakTUBHI B KioBeTax 10 MM ¢ 3ef1leHbIM CBETOQMIBTPOM ([JIMHA BOJIHBI 540 HM).

Pacuem npoBOJAT NO TOTOBOMY KalHOpoBOYHOMY Tpaduky. HaiiieHHyI0 BEIWYHHY YMHO-
XKaroT Ha cyTouHbl quypes (1500 mi s mysxurH 1 1200 Mut U181 )KEHIIUH) U TIOJTy4YaloT Co/lepKa-
HUE MUPOBUHOIPAJHOM KUCIOTHI B cyrouyHo moue. Koadodwumment nepecuera B eaunuusl CU
(Mxmonb/cyT) — 11,4,

Knunuko-ouaznocmuueckoe 3nauenue. 1lpu aBuTaMMHO3€ UM TMIOBUTaMHHO3€ B1 B KpoBu
U IPYTUX TKaHAX, OCOOEHHO B MO3re€, HaKaIUIMBAETCS OOJbIIOE KOJUYECTBO MHPOBHHOIPAIHON
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KHCJIOTHI U YBEJIMYMBAETCSI €€ BhlJIENeHUE ¢ MO4oi. ConepxaHue 3TON KUCIOThl B KPOBH BO3pacTa-
€T MpHU caxapHOM auadeTe, CepIeYHON HEIOCTAaTOYHOCTH, runepPyHKUUU TUnodu3apHO-aIpeHa-
J0BOH cuctembl. KonnuecTBo MMpOBUHOTPAIHON KUCIOThl YBEIMUMBAETCS 10CJE BBEIECHUS HEKO-
TOPBIX JIeKapcTB — KaM(Opbl, CTPUXHUHA, aapeHannHa. [Ipu Hapko3e comeprkaHue 3TON KUCIOTHI
B KPOBU CHMIKAETCSl.
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KanubpoBouHblii rpaduk 3aBUCHMOCTH BEIMYHUHBI ONITHYECKOW MI0THOCTH pactBopa (D)
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3AHATHE 11
BTOPUYHBIE ITYTU OBMEHA I'/TFOKO3bI.
METABOJIN3M I'AJIAKTO3bI, ®PYKTO3bI, 9TAHOJIA.
KOJMYECTBEHHOE OIIPEAEJIEHHUE I'VIIOKO3bI B KPOBH

AxkTyajbHocTh TeMmbl. Ilentozodocharnpiii myts (IIPII) U rIFOKYpOHOBBIA MyTh OOMEHa
TJIFOKO3BI HE IPUBOJIAT K cHHTE3y AT®. OHU BBHIMONHSIOT ClIeAyONIUE TIaBHble pyHKmu: 1) oOpa-
3oBanne HAJIOH H* nus BoccranosurensHbix cunte3os (IIDID); 2) obecneuenue pubo30ii cuaTesa
HYKJICOTUAOB M HyKJIeHHOBBIX KUcioT (IIDII); 3) oOpazoBaHue IIIIOKYpPOHOBOM KHCIOTHI IJIsl CUH-
T€3a TeTepOIUTUCaXaphJ0B COCAMHUTEIbHOW TKAHU M JCTOKCHUKALIMKA MPOAYKTOB MeTaboIu3Ma
Y KCEHOOMOTHKOB (4y>KEPOJHBIX BELIECTB) B MEUYEHHU IyTEM HMX CBS3bIBAHUS U BHIBEJICHHS B BHUJIEC
[IFOKYPOHUIOB (TIIFOKYPOHOBBIH MYTh).

Henocrarounocts psaa ¢pepmentoB [1PII — mpuunHa remonusa 3puTponuToB. TOT (axT,
YTO acKOpOMHOBAs KHCIOTa — HE3aMEHUMBIA KOMIIOHEHT MHILIM Y MOPCKUX CBHHOK U MPHUMATOB
(B TOM YHCIIE M YETIOBEKa), OOBSICHIETCS OTCYTCTBHEM OJHOTO M3 (DEPMEHTOB CHHTE3a STOrO BHTA-
MHUHA U3 TYJIOHOBOW KHCIOTHI (y OOJBIIMHCTBA APYTUX MICKOMUTAIOIINUX OH €CTh).

Bynymemy Bpauy HEOOXOAMMO YETKO MPEACTABIATH, KaK MPOTEKAET MEeTaboIM3M (HPYKTO3BI
Y TaJIaKTO3bl Y YEIIOBEKa, MOCKOJIbKY HEAOCTaTOYHAs! aKTUBHOCTH (DEPMEHTOB, Yy4acTBYIOLIUX B 00-
MEHE 3THUX TeKCO03, IPUBOIUT K TaKUM 3a00JIeBaHMIM, KaK HIUONATHYECKast QPYKTO3YpHs U Tajak-
To3eMusl. 3HaHHE 0cOOEHHOCTEN OOMEeHa 3TaHOoJIa B OPraHU3Me HEOOXOAUMO JJIsl TOHUMAaHUS 1aTo-
reHe3a aJIKOT0JIN3Ma U OCHOBHBIX ITO/IXO/IOB K €ro Teparuu.

KoHueHnTpanus riitoko3sl B KPOBU HOIIACPKUBAETCS HAa OCTOSHHOM YPOBHE U HAXOUTCS MO
CTPOTHM TOPMOHAJIBHBIM KOHTPOJIEM. B CBSI3M ¢ 3THM MMaTOIOTHYECKHUE U3MEHEHHUS CO CTOPOHBI SH-
JOKPUHHOM CHUCTEMBI HEPEIKO COMPOBOXK/IAIOTCA HApyIIEHWEM U YriieBogHoro oOMeHa. Tak, Heno-
CTaTOK MHCYJIMHA MIPUBOAMT K TUIIEPTIIMKEMHUH B CaXapHOMY JUa0eTy.

Hean 3ansaTHsA: chopMupoBaTh NpEACTaBIEHUE O 3HAUEHUH MEHT030(0oc(aTHOrO U TIIOKY-
POHOBOTO IyTEH MPEBPALICHUS TIFOKO3BI; H3YYHTh META00IHM3M TaJakTO3bl, (PYKTO3bI, ITAHOIA;
YCBOUTH POJIb TOPMOHAIBHOM perysuun oOMeHa yriieBoAOB B MOJIEP)KaHUN KOHIIEHTPALUH TITI0-
KO3bI B KPOBH JUIsSI YMEHUSI HHTEPIIPETUPOBATH XapaKTep OMOXMMHUYECKHX HAPYIICHUH y OOJBHBIX
IIPU NATOJIOTUHU YTIIEBOJHOI'O OOMEHa.

TpeGoBanusi K MCXOAHOMY YPOBHIO 3HaHMii. /i1 OTHOTO YCBOEHUS TEMBI HEOOXOIUMO
MOBTOPUTH H3:

= OUOOp2AHUYECKOU XUMUU.

— CTPOEHHME U CBOMCTBAa pUOO3bI, J1€30KCHUPUOO03bI, TajlakTO3bl, (PPYKTO3bI, TIIIOKYPOHOBOM
KHCJIOTBI;

— PpeaklHU anbJ0JbHON KOHJIEHCAIUH;

*  HOpMANbHOU PU3UOIO2UU:

— HEHpOropMOHAJIbHBIE MEXAHU3MBbI PETYJISIMH YIIIEBOJAHOTO OOMEHa.

JlJ1s1 NpOBEPKHU MCXOAHOT0 YPOBHS 3HAHMI BBINOJHUTE Cileaylollee 3aJaHue:
3aoanue 1. Hanumure Ha3BaHUs yIieBOJIOB:

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

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

1. [Tenro3zodocharapii myTh (CyOKJIETOUHAS JIOKAJIM3AIUsS, JTAlbl, KIOUYEBBIE (EPMEHTHI,
MeTa0O0JIUTHI, OMOJIOTUYECKAS POJIb).

2. I'mokypoHOBBIH MyTh (TKaHEBasi U CyOKJIETOUHAs JOKalu3alus, MyTu MeTabonu3ma riro-
KYPOHOBOM KHCJIOTBI, OMOJIOTHYECKAs POIIb).

3. Katabonmusm QpykTo3pl B medeHHw, cxema peakiui. Hapymenwss oOmMeHa (GpPYKTO3BI
(3ccennmanbHas GppyKkTO3ypusi, BPOXKICHHAS HEMIEPEHOCHMOCTh (PPYKTO3bI), MOJICKYIISIPHBIC MeXa-
HU3MBI, MOAXO/bI K AUATHOCTUKE U JICUEHHUIO.

4. Karabomu3Mm TrajakTo3pl B TICUEHHU, cXxema peakiuil. Hapymenue oOMeHa TallakTO3bI
(ramakTo3emus), IPUUUHBL, TOJIXO/bI K TUATHOCTHUKE U JICYCHUIO.

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

6. Perynsmus conep:kaHus rIIOKO3bI B KpPOBU. MeXaHU3MBI PETyIATOPHOTO AEHCTBHS TOPMO-
HOB (MHCYJIVH, aJIpCHAIINH, TTFOKArOH, TIIFOKOKOPTHUKOUIBI U JP.).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

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

3AJTAHUSA NJISI CAMOCTOSITEJABHOM PABOTHI

3adanue 1. PaccMoTpuTe peakiiuu, COCTaBIsIoNMe okuciauTenbHbiil stan [IDII. O6parure
BHUMAaHME Ha TO, YTO B JABYX pEaKUUsAX JAETMJIPHUPOBaHUS B KauecTBe KO(epMeHTa MCHOIb3YeTCs
HAJID".

1.1. BCIOMHUTE W yK&KHTE CXOICTBO M pasiuuvs B CTpykType u (ynkmmsx HAJIH-H*
u HAJIOHH".

1.2. 3armoMHwHTE:!

a) oTinuus HeokuciautenbHoro dTama [1PII oT okuciaurensHOro (hepMeEHTHI, KOHEPMEHTHI,
oOpatuMocTh peakiuii). OOpaTuTe BHUMaHHE HA 3HAYCHUE OKHUCIHMTEIBHOW UM HEOKUCIUTEIHHOU
yactu [1DII;

0) Hau6onee aktuBHO [IDII mpoTekaer B ne4eHu, )KUPOBOI TKAHU, JTAKTUPYIOLIEH MOJIOYHON
xKelese, Kope HaJIMOYEYHUKOB, MTOJIOBBIX JKeJIe3aX, SPUTPOIIUTAX, Makpodarax.

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

1.3. OOpatuTe BHUMaHKUE HA TO, YTO OKUCIMTENIbHBIM MyTh 00pa30BaHUS MEHTO3 U MyTh Ipe-
BpallleHUs MEHTO3 B I'€KCO3bl (HEOKHCIUTENbHbII) BMECTE MOTYT COCTaBISATh LUKIMYECKUN MpO-
1ecc — neHTo30¢gocaTHbI HUKI. Belyunte cymMmapHoe ypaBHEHHE NMEHT030(0oc(aTHOrO IUKIIA.
Hanummre crexuomerpudeckue Ko3GPUIMEHTHI s TpeBpalieHus:

? Ilerto30-5-hocar ———— > ? rmroK030-6-docdar.

3aoanue 2. O3HAKOMBTECH CO CXEMOM TIIIOKYPOHOBOTO IMyTH OOMEHa yrieBoaoB. OTMeThTe
I ceOst rJIaBHBIE IMPOMECIKYTOYHBIC MeTa0O0IUTEI 3TOrO ImyTH.

2.1. YmeiiTe 0OBACHUTH POJIb TNIIOKYPOHOBOTO MYTH JIs EYeHU U puOpoOIacToB, OTBETHTE
Ha BONPOC: KaKWe M3 MPHUBEICHHBIX YTBEPKIACHUH O TIFOKYPOHOBOM ITYyTH OOMEHA TIFOKO3bI SIBJIS-
IOTCSI CTIpaBeIMBBIMU?

A. ObecrnieunBaeT nMoTpeOHOCTU TenaToiuToB B Y J[D-TIIOKYPOHOBOM KUCIIOTE Il peakiuit
o0e3BpexuBaHUs OMTUPYOUHA, CTEPOHIOB, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOUOTHKOB.
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b. MeTaGonuThl TIIOKYPOHOBOTO ITYTH UCHOJB3YIOTCS JUIS CHHTE3a MPOTEOTITUKAHOB OCHOB-
HOT'O BELIECTBA COCAMHUTEIBHON 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, MPEBPAIIAIOIIECTO
L-kcumynosy B D-kcuityno3y.

3adanue 3. 3aiOMHUTE, YTO CPOACTBO (hepMEHTA TEKCOKMHA3BI K (PPYKTO3€ 3HAUUTEITHHO HUXKE,
4eM K IJIIOKO03€, TI03TOMY BEpOSTHOCTh y4acTHs 3TOro (hepMeHTa B IpeBpamieHu GppyKTO3bl KpaiiHe
Masna. Hamummre peakiuio, KOTOpyro KaTaau3upyeT MeYeHOYHbIH (epMEeHT — (PPYKTOKHHA3A:

3.1. OueHure MOCIENCTBUS HEIOCTATOYHOCTH (PEPMEHTOB, yYaCTBYIOIIUX B IMPEBPALICHUU
(GPYKTO3BI B IITIOKO3Y. BepHBI 1 BEICKa3bIBaHUS:

A. DccennuanbHas (QpPyKTO3ypHsl COMPOBOXKIAETCS BbiBeleHHEM HedocPOopHINpOBaHHON
GpyKTO3BI ¢ MOUYOH, TIOTOMY UTO aeduuut depMeHTa PPYKTOKHHAZHI HE MO3BOJSET OCYIIECTB-
JISITH HOPMAJIbHBIN METa00IU3M SK30T€HHON (hPYKTO3BI;

b. [Tpu reneTndeckn 00yCIOBICHHON HEMEPEHOCHMOCTH (PPYKTO3BI HAOIOIAETCS UHAYITUPY-
emasi (ppyKTO30{ THUIOTIIOKO3EMHUsI, TOTOMY YTO HakaruBarouuiics Gppykro3o-1l-pocdar 610ku-
pyeT MOOMIIM3AIIHIO TIIFOKO3bI M3 TIIMKOTE€HA ITyTeM HHruOnpoBaHus Gpochopuiiassl MeYeHH.

3.2. llognuiute (hepMEHTHI U KOPEPMEHTHI, KOTOPbIE OCYIIECTBISIIOT LIENOYKY ITPEBpAILECHHUI:
['moko3a ——— > copobut ——— > ¢pykTo3a

OTBeTbTE HA BOIIPOC: OOPATHM JIA STOT MPOIECC?

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

4.1.Y pebeHka ¢ poxJIeHHUs OTMEUAIOTCsl pBOTA U AMapes mocie Kaxjaoro kopmiaenus. [lpu
o0ciieIoBaHNM BBISBIEHO OTCTaBaHME B Macce Tella, YBEIMYEHHUE IEeUEHH, KeNTyxa, 3aJlepiKKa
HEPBHO-TICUXUUYECKOTO PAa3BUTHSI, YACTUYHOE TIOMYTHEHUE XPYCTAJINKA.

OTBeThTE Ha BOIPOCHL:

A. Bam npennosnoKuTeabHblid Juartos3?

b. JIaGopaTopHbIif aHaIN3 aKTUBHOCTH KaKOTo (pepMeHTa MOKHO MPOBECTH, YTOOBI IOJATBEP-
IUTH OUArHos?

B. Kakue pexomennanuu no kopmiieHuto pedbenka Bol nagute marepu?

4.2. 3alIOMHHUTE, YTO rajakTo3a HeoOXoauma:

a) ISl CHHTE3a JIAKTO3bI B JJAKTUPYIOIICH MOJIOYHOM Kee3e;

0) [ CUHTE3a TITUKOJIUIINIOB, TIMKOIIPOTEUHOB U MTPOTEOTIINKAHOB.

OO6paruTe BHUMaHUE Ha BO3MOXXHOCTh CHHTE3a TAJIAKTO3bI M3 TJIFOKO3bI U YMEHTE CXeMaTHude-
CKHU U300pa3uTh ATOT MpoIiecC.
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3aoanue 5. PaccMOTpUTE OCHOBHOHM IyTh METa0OIU3Ma 3THUIIOBOTO CIHMPTA. 3aIOMHUTE, UTO
MeTabonu3m sTanosa Ha 90 % mpoucXoaUT B EUYEHHU, TOITOMY MPH JIFOO0H MaTOJIOTUH, COMTPOBOXK-
Jaroreiicst HapyleHueM (QyHKIIMH NeYeHH, HaOI0AaeTCsl CHUKEHUE TOJIEPAHTHOCTH K aJIKOTOJIIO.

5.1. Tna oxucnenus 50 r sTaHona tpedyercsa Takoe xe KomumdectBo HAJI', Kak v 11 oxuc-
nenus 200 r rimoko3sl. [Ipruem oOMeH 3TaHOIa OCYIIECTBISIETCS 3HAYUTEILHO OBICTpee, YeM OKHC-

JICHHE TJIIOKO3bI. Y UYHNTHIBAS Ty HH(bOpMaHHIO, OTBECTHTC HA BOIIPOCHI:

a) KaK U3MEHUTCS [P npueMe ajkorois orHomenne HAJITHH™ /HAJ[' B kieTkax nedeHn?
0) KaK U3MEHHUTCS B 3TUX YCIIOBHUSAX KOHIIGHTpALIMs MUPYBATa U JIAKTaTa B KJIETKAX IMeYCHU?

OTBeT MOATBEPAUTE COOTBETCTBYIOLIEH pPEeaKIUEeH.

5.2. BepHo JI1 BBICKA3bIBAHHUE: IIPU MPUEME AJIKOTOJISI OTMEYACTCsl THHOTIMKeMUs, HOTOMY
YTO B 3THUX YCJIOBHAX B KIJICTKax IICUCHU CHHIKACTCS KOHLCHTpalUusA IHpyBaTa, 4TO HPUBOAUT
K CHMKCHUIO CKOPOCTH INIFOKOHCOI'CHE3a, ABJIAIOMICIOCA OJHHUM U3 HCTOYHHUKOB I'IFOKO3bI B KPOBH.

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

YriieBo40B, BBI6I/Ipa$I IIpaBHWJIbHBIC BAPHAHTHI OTBECTOB U3 IIPUBCACHHBIX HUXKE:

Xumuueckas Bansinue Ha Bansinue Ha
Ha3zBanue | MecTO CHHTe3a Txanu-
npupoaa npouecchbl 00MeHa | KOHIEHTPALHIO
rOpMoOHAa TOPMOHA MHIIEHH
rOPMOHA YIJIEBO/IOB TJIIOKO03bI B KPOBH
HNucynun
AJlpeHanuH
I'moxaron
Koptuzon

6.1. MecTo cuHTE3a TOPMOHA!

a) 0-KJIETKU OCTPOBKOB JlaHrepranca nmopkeny104HoM Keesbl;
0) KJIETKH KOPKOBOTO CJIOS HAIMOYCUHUKOB;

B) KJIETKA MO3TOBOTI'O CJIOSI HAATIOYE€YHHUKOB;

r) B-KieTku ocTpoBKOB JIaHrepraHca noakenyJ04YHOM JKee3sl.

6.2. I[To xuMHUYECKOI MIPUPO/IE MPEICTABISIIOT COOOIA:
a) 0emoK;

0) MOTUIIENITHI;

B) IPOU3BOHOE TUPO3UHA;

T') CTEpOUI.

6.3. TkaHU-MUTIICHH JUTSI STUX TOPMOHOB:

a) MeYCHb;

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

6.4. KoHIIEHTpaIus TIFOKO3bI B KPOBH 3aBHCHT OT CKOPOCTH CJIETYIOIIUX MPOIIECCOB:

a) MOCTYIJICHHE TJIFOKO3bl U3 KUIIEYHHUKA B KPOBb;
0) CUHTE3 TJIMKOTeHa;

B) MOOMIIM3AIMS VINKOTEHa,

T') TJIFOKOHEOT€HE3;

1) HOCTYIUIEHUE TITIOKO3bI U3 KPOBHU B KJIETKH.

6.5. 3armoMHHTE: KOHIEHTpAIMsI TJIIOKO3BI B IIa3Me (CHIBOPOTKE) KPOBH B HOPME

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

1. Koptuszon. A. AKTuBaIus aJeHUIATIUKIIA3bl —> NMOBBIIIEHNE YPOBHSI HAM® B KieT-
2. AnpeHanuH. Ke — aKTUBalUs MPOTEUHKUHA3Bl A — ¢ochopunupoBanue GpepmMeH-
3. MucynuH. TOB, YYaCTBYIOIIUX B OOMEHE ITFOKO3bI, U N3MEHCHHE MX aKTUBHOCTH.

b. Yckopenue TpaHcropTa TIIFOKO3BI Yepe3 MeMOpaHbl KJIETOK-MHIICHEH,
akTuBanus pocdoauscTepassl U CHIKEHHE YpoBHS TAM® 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 KOPEepMEHT I ciexyromero GepMenTa
[1OIT:
A. Dnmmepasa. b. Tpancanpnonaza. B. MU3omepasa. I'. Tpanckeronasza. 1. Jderuaporenasa.

3aoanue 2. IlpuMeHeHne HEKOTOPBIX JIEKAPCTBEHHBIX IPENApPATOB MOXKET BBI3BATH IE€MOJIU3
SPUTPOLMTOB, CHIKEHHE COJIEPKAHHS TeMOTTIO0NHA B KPOBH, JKEITYXY (JIEKApCTBEHHAs! TEMOJINTH-
yeckasg aHeMus1). [IpuunHON sBiIsEeTCS HapylleHHE B SPUTPOLMTAX PEAKLUU BOCCTAHOBIICHHS AM-
cynb(uIHON (HOPMBI TIYyTATHOHA B CYIbPTUIPUIBHYIO:

I-S—ST + HAJ®HH' — 5 2 T-SH + HAJI®*,

Boccranosnennsiii  riyration (I'-SH) — HeoOxomumblil (akTop Aisi BOCCTaHOBICHHUS
SH-rpynn B remoryioOuHe, noajiepxaHus HOpMaJIbHOW (HOPMBI SPUTPOLUTOB, CTAOMIIN3ALUMN KIle-
TOYHON MeMOpaHsbl U T. 1. Henocratounas akTuBHOCTh Kakux gepmeHToB [1PII Moxker ObITH MpH-
YUHOI 3a00neBaHus?

3aoanue 3. Metabonutsl [1OI1 moryT OBITH UCTIOJIB30BAHBI /711 CHHTE3A:

A.HAL". I'. Kodepmenra A.
b. DA . dKupHBIX KHUCIIOT.
B. VTO. E. ITo0BBIX TOPMOHOB.

3aoanue 4. ITumeras ¢ppykrosza pochopuupyeTcs B IEUSHH U PaACHICTUISIETCs: ¢ 00pa30BaHUEM:
A. JIByx monekyn ¢pochoarokcualeToHa.

b. Momnekynsl pocdomuokcnaneTona u TITUIEPUHOBOTO albJIETHIA.

B. Monekynbl tuokcuarieTona u 3-hocorauiepuHoBOro abIeruia.

I'. Monexkynsl hochoanokcuarierona u 3-pochormmmepuHoBoro aabaeruia.

J. IByx Monekyn 3-pochorianiuepuHoBOro ajlbIeruaa.

3aoanue 5. Kakoii u3 cinenyomux (GepMEHTOB HE YJACTBYET B PEAKIIHUIX MOCIEA0BATEIILHOTO
IIpEeBpaLIeHMs ranakTo3sl B Y J{®-rmoko3y?

A. l'amakToKmHAa3a. B. ®ocdormokomyrasa.

b. Dnumepasa. I'. Ypununrpaucdepasa.

3aoanue 6. Y G0IbHOTO XpPOHMUYECKUN TemaTUT C MpU3HAKaMHU MEYEHOYHON HEJ0CTAaTOYHO-
ctu. Ha mpueme y Bpaya OH CIipalIMBaeT, Kak 4acTO MOXKET YIOTpeOATh COUPTHBIE HAUTKU. UTO
OBI BBI TOCOBETOBANIA O0JIbHOMY? OOOCHYHTE CBOM OTBET.

3aoanue 7. Kopeun unrubupyer 3',5-pocdomudcrepasy, npespamaromyo TAM® B AM®.
Kaxoit u3 nepeunciieHHbIx 3QheKkToB OyneT HaOI0aThCS MTOCIe BO3AEHCTBUS KopenHa?

A. CHIXKeHHMe aKTUBHOCTH NTPOTEMHKHHA3bI A B TICUEHH.

b. Camxenne akTHBHOCTH MMPOTCUHKWHA3bI AB MBIIIIax.

B. IloBbIlieHre aKTUBHOCTH NMUPYBATKUHA3BI B TICUCHH.

I'. CHmxeHue aKTUBHOCTH TJIMKOT€HCHUHTA3hI B IEYEHHU.
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3aoanue 8. bonpHOI caxapHBIM AMA0ETOM OCIE UHBEKLIUU UHCYJIMHA HE CMOT CBOEBpPEMEH-
HO noecTh. Ha paboTe ero cocrosiHue pe3ko yxyamuwiock. Bpau ckopoii moMoIu npu ocMoTpe oT-
MedaeT OeCrOKOUCTBO OOBHOTO, OJIETHOCTD M BIAXXHOCTh KOJKHBIX MTOKPOBOB, YTHETEHUE pediiek-
COB. YPOBEHb TJIIOKO3bI B KpOBU cocTapisieT 2,8 MMouib/I. UTO cieayeT CpOYHO BBECTU STOMY
MalueHTty?

A. AnpeHalvH. b. I'moko3y. B. Uncynun. I'. Hutpornuuepus.

3aoanue 9. [loyeunblii TOPOT JJ1s TIFOKO3bI COCTABIISET:
A. 5,5 MMonb/I. Bb. 10 MmMoab/m. B. 20 mMob/m1. I'. 30 MMoOJIB/1.

OTBeTHI K pelieHUI0 3aJaHuil

Jna camonpoeepku ucxo0Ho2o0 ypoeHsa 3HAHUIL:

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

Jlna camocmoamenwvhou pabomut.

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

4.1. A — ranakrozemust; b — Tlan-1-ochar-ypununrpancdepasza; B — HCKIIOUHTH Tallak-
TO3Y U3 MUIIHU (MCKYCCTBEHHOE BCKApPMIIMBAHUE).

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

66.1—B;2—A;3—B5,B.

JIABOPATOPHAS PABOTA (60 MuUHYT)

Onpenesnenne KOHIEHTPALNH IVTIOKO3bI B CbIBOPOTKE KPOBH ()epMEHTATHBHBIM METOAOM.
Ilpunyun memooa. Metox OCHOBaH Ha CIEAYIOINX (pepPMEHTATHBHBIX PEAKIIUAX:

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

[

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

OO6pa3yromnuiicss MPOAYKT UMEET PO30BYIO OKpacky. HTEHCHMBHOCTH OKpPAacKH MPSIMO TIPO-
MOPLHMOHANIbHA KOHIICHTPAIINH TITFOKO3bI U U3MepseTcs] JOTOMETPUUECKH.

Xo00 pabomui. benky CHIBOPOTKU KPOBU OCAXKIAIOT JIETIPOTCHHUZUPYIOMIUM peareHToM. [ ro-
KO3Y OIpPEeNesaioT B HaJI0CaA0YHOMN )KHUIKOCTH MOCIE HEHTPUPYTHPOBAHUSI.

CxeMa MocTaHOBKH OIIBITA:

| OnbiTHAasg NpoGa, M | CranaaptHasi npo6a, MJ
B nearpudyxHble MPOOUPKU BHOCST:
ChIBOpOTKA KPOBH 0,1 —
CraHgapTHBIHA pacTBOP TIIIOKO3bI — 0,1
Jenpotennnsupytronuii pactBop (3 % TXYVY) 1,0 1,0

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

B cyxue npobupku BHOCAT:

Hanocagounas )KUIKOCTb 0,2 0,2

Pabounii pacTBop epMeHTOB 2,0 2,0

[lepememmBaroT U MHKYOUpYIOT peakuuoHHyto cMeck 10 mun nipu 37 °C nim 30 MUH IpH KOMHATHOH TeM-
neparype

[Io okOHYaHMM WHKYOAlIMM W3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOM M CTaHIApTHOMN
po6 Ha ®OK (nuna BoHbl 490-540 HM) B KIOBETax 5 MM IPOTUB KOHTPOJIS.

KonTpoabnas npoda conepxut 0,2 M1 IenpoTenHU3UpYoIero pacrsopa u 2,0 M padoye-
ro pactBopa pepmenToB. KOHTpOIBHYIO TPOOY MOKHO TOTOBUTH OJIHY HA FPYIILY.
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Pacuer npou3BoasT 1o Gpopmyre:
Con. = Eon. * Cer. / Eecr,

rie Con. — KOHIIEHTpAIUS TIIFOKO3bI B KPOBU (MMOJIB/N); Cer. — KOHIIGHTpAITHS TIIOKO3bI B CTaH-
napTHOM pactBope (5,5 MMonb/n); Eon. — AKCTHHKIMS ONMBITHON MPOOBI; E¢r. — 3KCTUHKIMS CTaH-
JTapTHON MPOOHI.

HopMmanbHble BeTMYMHBI KOHIEHTPAIMU TJIOKO3bl B IUIa3ME€ U CBHIBOPOTKE KpPOBU —
3,9-6,1 MMOJIB/I1, B CIHHHOMO3TOBOH KHAKOCTH — 2,78-3,89 MMOIIB/II.

Pe3yabrar: Eon =
Ecr =

Pacuer:

Kiannuko-guarnocTudeckoe 3uavyenue. HopmanbHble BETUIMHBI KOHIICHTPAIIUU TITIOKO3bI
B IJIJa3M€ U CHIBOPOTKE KpoBU — 3,9—6,1 MMOJB/I, B CHMHHOMO3TOBOW KHJIKOCTH — OKOJIO
2,78-3,89 MMoOIIB/11.

VYBeJInYeHNE COePIKaHUs TIIFOKO3bI B KPOBU (THUIICPTIIUKEMHUS) HAOIIOAACTCS MPH CaXxapHOM
nuabere, OCTPOM IMaHKPEAaTUTE, MaHKPEaTHUECKHX IHMPPO3ax, IMOIMOHAIBHBIX CTpeccax, IMOCIe
3(UPHOro0 HAPKO3a, OOWJIBHOIO TpUEMa YIJICBOAOB C IHIICH, & TaKKE MPHU MOBBIIICHUHA TOPMO-
HAJTBbHOW aKTUBHOCTH Psijia jkeJe3 (MUTOBUIHOM, runodu3a, KOPKOBOTO W MO3TOBOTO CJIOSI HAIIIO-
YCYHHUKOB).

CHIKeHNE YPOBHS TIIOKO3BI B KPOBH (THITOTJIMKEMHS) BCTPEYACTCS MPH IMOPAKESHUU TTapeH-
XMMBI TIEYCHU, HAPYIICHUN (EPMEHTATUBHOW aKTUBHOCTH MPH pacriajie TIAMKOTeHAa; HEJ0CTATOUHON
(YHKIIUU OTUTOBHIHOM KeJIe3bl, HAJNOYSYHUKOB, TUITOPU3a; TIepE03UPOBKE MHCYIIHMHA TIPH JIeUe-
HUU CaXxapHOTro aAuabeTa, HapyIIeHUH BCAaChIBaHUS YTIIEBOAOB, OTpaBieHHIX Gochopom, OeH30TI0M,
XJIOpO(hOpPMOM, ITPU HETOCTATKE MPUEMa C TTUIICH YTIECBOJIOB, MTOCTE OOJIBITUX MTOTEPh KPOBH.

BriBOa:

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

BOHpOCLI JJIS1 MOATOTOBKHU K KO/LNIOKBUYMY .

1. Meta6onusm. [lousiTue o0 kaTabonu3me (MPUBECTU IPUMEPBI) U 00 aHaOoIM3Me (IPUBECTH
MIPUMEPHI), pa3iInyuus U CBSI3b MEXKIYy HHUMH Ha YpOBHE CyOCTpaTa, BOCCTAHOBIEHHBIX KO(hEpMEeH-
TOB, YHEPTUU U PETYIATOPOB OOMEHA.

2. Buaer merabonmuueckux nytei. [loHsATHE O KIFOYEBBIX (PEryisTOPHBIX) (pepMeHTax.
LenTpansubie (00mIHe) MyTH MeTaboIHM3Ma.

3. AneHusioBasi cucTeMa, €€ KOMIOHEHTHI, poib B KieTke. CriocoObl cunte3a ATD B kieTke
U criocoOsI ee ruaponu3a. [lepeuncianre peakuu U MpOLECChl, COMPsKEHHBIE ¢ THApon3oM ATO.
WX poinb /U1 KIETOK ¥ OpraHU3MOB.

4. OxucnurensHoe AekapookcmmpoBanue [IBK. Tlouemy mporiecc oKUCIUTEIBHOTO JeKap-
OOKCUITUPOBAHUS MUPYBATa HA3bIBAIOT IIEHTPAIBHBIM META00INYECKUM MyTeM (MOKaKUTE Ha CXeMe
karabonusma)? Hanummre cymMmmapHOe ypaBHEHUE M PEAKIMHM OKHCIUTEIBHOTO JeKapOOKCHUIUPO-
BaHUA NHpyBaTa. YKaxutre (epMEeHThI U KO(DEpMEHTHl MUPYBATACTHIPOTCHA3HOTO KOMILIEKCA.
Kakue BUTaMUHBI y4acTBYIOT B 3TOM Ipouecce? YTo nmpou3onaeér npu aepuuuTe STUX BUTAMUHOB
B opranusmMe? Kak ocymiecTBisieTcs peryssius MupyBaTIeruporeHa3Horo komruiekca? Paccunraii-
T€ SHEepreTHYecKuil BoIXos (B Moisix AT®) okucneHus nupyBara 10 KOHEUYHBIX IPOTYKTOB OOMEHa.

5. Hukn tpukap6oHoBbix kucnoT. [Touemy nukn KpeGca sBnsercs 1eHTpalIbHbBIM METa0OIu-
yeckuMm miytem? [lokaxute Ha cxeme. @ynkuuu L[TK. Yto Takoe aHamiepoTUYECKHE peaKIUU
(mpumep takoit peakiuu)? Hamumure cxemy LITK, HazoBuTe BUTaMUHBI, Y4acTBYIOIIUME B 3TOM
nporiecce. Kakue peakunu nukiaa Kpebca cBsizaHbl ¢ KOMITIEKCAaMH JIbIXaTelbHON 11enu? CKOJIBKO
MoJib AT® moxHO npu 3ToM noay4uuTh? [Tokakute 370 Ha cxeme (PepPMEHTOB TKaHEBOT'O JIbIXaHMUS.
Paccuuraiite sHepreTuueckuil Oananc okucineHus anetun-KoA. Karabonuueckas QyHKIMS HUKIA
Kpebca. YmeiiTe paccuntars U okazaTh Ha cxeme, CKoJIbKo AT®D cHHTE3UpyeTcss B MUTOXOHAPHSX
IIPU OKUCJICHUH PA3IMYHbIX CyOCTPaTOB (AMUHOKHUCIIOTHI) O KOHEYHBIX TPOTYKTOB:

a) Tup — pymapat — CO2 + H20;

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

B) acH — okcayoaneratr — COz + H20;

r) apr — a-kerornyrapat — CO2 + H20;

1) MeT — cykuuHui-KoA — CO2 + H20;

e) ber — anermin-KoA — CO2 + H20;

K) BT — cyknuHWI-KoA — CO; + H20;

3) ruc — o-kerorayrapat — CO2 + H20;

n) uie — cykuuHmi-KoA — CO2 + Hz0.

6. Buxer Omonornveckoro okuciieHus. Butamuabl PP 1 B2 kak y9acTHUKHM OKUCITHTEIHHO-
BOCCTaHOBHUTEIbHBIX peakiuii. Hapucyiite 6mok-cxembl HAJT', HAJI®", ®MH u ®AJl. OkcureHa-
3HBIM MyTh YTUIM3ALUMU KHCIIopoa B KieTkax. @epmeHTsl. OKHcieHue B MUKpocomax. Cxema Mu-
KpocoManbHOU 1enu. CpaBHUTE OKCUIA3HBIM M OKCUTE€HA3HBIN IyTH YTHIM3AlMK Kuciopoaa. Poib
3THUX MPOLECCOB B KIIETKE.

7. TxaneBoe npixaHue. Cxema ()epMEHTOB TKAHEBOTO JbIXaHHs. KoMIIEKChl AbIXaTenbHON
Lenu. YKaXuTe Ha CXeMe y4acTKU C dHepruei, 1octatoyHoi ais oopasoanus AT®. Ha ocHoBa-
HUU KaKOro M3MEpSEMOr0 IOKa3aTeslsd MOXHO ONPEAEIUTh KOJIMYECTBO SHEPIUH, BBIIEISEMON
B pEaKIUy MepeHoca 3JIeKTpoHOB? Perynsius akTUBHOCTH ()EPMEHTOB JbIXaTEIbHOW IIEMH, POJIb
Al1D, ATO. Ymeiite n300pa3uth cxemy (epMEHTOB TKaHEBOro abixaHus it HAJ[-3aBHUCHMBIX
n O®AJI-3aBUCHMBIX CyOCTpaTOB. YMeHTe BKIIOUaTh cyocTpathl 1ukia Kpebdca (n3onurpar, o-KeTo-
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rIyTapar, Majar, CyKIIMHAT) B JbIXaTelbHYI0 1enb. Onpeaenure, yeMy paBeH KodpduuueHT ¢oc-
dbopmwmpoBanus (P/O) nns xaxmoro u3 3Tux cyocrtparoB. Ha cxeme o0s3aTenbHO yKa3bIBaTe
YYaCTKH COIPSDKEHUS! TPAHCIOPTA DJIEKTPOHOB M pochopmimnpoBanuss. MOXKHO T UCHOIB30BATH
IS OKMCIIEHHs cyOcTpaToB B MuTOXOHApUAX HAJID™? Ponrs HAJID™ B kieTke.

8. Uro takoe okuciurenbHoe (ochopunrpoBaHue (OmMpeaesieHne, CyOKICTOYHAs JTOKAIH-
3anusi)? OcHOBHBIE monoxeHus: teopuu [1. Murtdesmia, oObsCHSIONIME MEXaHU3M OKUCIUTEIBHOTO
¢dochopunmrpoBanust. Kak n3MeHsieTcst mpouecc OKUCIUTENILHOTO (pocopunmpoBanus npu HeJOCTA-
TKE KUCJIOpoJia B KieTKax (00BACHUTH MeXxaHu3M)? UTo Takoe pa3o0IeHne OKUCIUTENLHOTO (hocdo-
punrpoBanus? Kakumu cBoiicTBamu JomKeH 00magate pazo0muTens? Kak u3meHsercs moriomeHne
KHUCJIOpOAa MpU AeWCTBUU pazoduuresneld (mosicHUTh MexaHu3M)? CpaBHUTE MEXaHU3MbI OKHCIIHUTE-
JTBHOTO ¥ cyOcTpaTHOro (ochoprmupoBanus. Kakol n3 HUX mpeodiagaeT B MUTOXOHIPUSX ?

9. l'unosHepreTuueckue coctosiHusa. VHrHOUTOpHI mepeHoca 3JIEKTPOHOB IO JIbIXaTEIbHOMN
nenu. B kKakoM cocTOsTHMM (OKUCIIEHHOM WJIM BOCCTAHOBJIEHHOM) OYJyT HaXOJUTHCS MEPEHOCUUKU
AJNIEKTPOHOB MpHU OJ0KaIe LENnu: a) MPOU3BOJIHBIMU 0apOUTYPOBOI KUCIOTHL; 0) MaJOHOBON KHCIIO-
TOI; B) IMaHUJAMH, YTapHBIM I'a30M; I') POTEHOHOM; 1) aHTUMHUIIMHOM A?

10. IlepeBapuBaHue yriaeBoa0B. YTO MOHUMAIOT MO BPOXKICHHON HEMEPEHOCUMOCTBIO TUcCa-
xapuoB? [IpruuuHBl HapyIIEHUS TIepeBapuBaHMs JTaKTO3bl. JIakTyno3a u 000CHOBaHUE €€ HCITOIb-
30BaHUA B MUTaHUU. POJIb MUIIEBBIX BOJOKOH (KJIE€TYaTKa, MEKTHHBI) B MUTAaHUHU 4yenoBeka. Mexa-
HU3MBI BCACBIBAHUSI YTIICBOJOB B KUIIICUHHKE.

11. MexaHu3M TpaHCIOPTa TIIOKO3bI B KIETKU. Hanmummmure peakiuio akTUBHPOBAHUS MOCTY-
MUBIICH B KJIETKY IIFOKO3bI M YKKUTE IyTH €€ TATbHEHIIEr0 MPeBpaCHHUS.

12. XuMu3Mm peakiuii HeOKUCIUTEIHLHOTO U OKUCIUTEIHLHOTO 3TAlOB aHA3POOHOTO TIIMKOIU-
3a. buomornveckass poib TTTUKONIW3a, Ha3HAYCHHME JIAKTATICTUAPOTEHA3HOW peakmuu. Perymsius
aHa’poOHOTO0 pacmnaja rioko3bl. Kakoil u3 kiro4eBbIX (EpMEHTOB TIIMKOJIHM3a SBISETCS KIFOUEBbIM
U JUI IpyTux myTeil oOMeHa riroko3s1? Perymnsitopras pons 2,3-nmudocdornumnepara. DuepreTude-
CKuil BbIXOA IuKonu3a. Mexanusm cuare3a AT® B aHa pOOHBIX YCIOBUSIX.

13. Xumu3m cnupToBOTO OpOXKEHUs (HEOKMCIUTENBHBIN 3Tal, OKUCIUTENBHBIN JTam). Peak-
LIUH, 00IIHe JUIsl CIUPTOBOTO OpOXKEHUs U TiuKonau3a. Paznuuus »tux aByx mponeccoB. Kimrouessle
(bepMeHTHI ciupToBOTO OposkeHMs. Kakne coeqmHeHUs] MOTYT PEeryIrupoBaTh STOT Mpoiecc?

14. OOMeH >K30reHHOro 3TaHola (cxema), TKaHeBas JIoKaJln3alus nporecca. MexaHusM pas-
BUTHS aJIKOTOJILHON TUTIOTJIMKEMUH U JIAKTAIHIEMHUH.

15. AspoGHoe OKHCIeHHE IUIIOKO3bl. DTallbl U UX CYOKJIETOYHAs JIOKAJIU3alMs, SHepreTuye-
CKUH BBIXOJl (pacueT MPOBOJUTE IMO3TaNHO) M MexaHu3Mbl cuHTe3a AT®. YpoBHH perynsiuuu,
KIIIOYEBbIE ()epPMEHTHI U UX peryasTopbl. CpaBHUTE SHEPreTUYECKHI BBIXO/ aHadPOOHOT0 U a3poo-
HOTO (TI0ATAITHO) OKHUCIICHHUS TIIIOKO3bI U MeXaHU3MbI cuHTe3a ATO.

16. Cynp6a KOHEYHBIX MPOAYKTOB INIMKOJIM3a — MHUPOBUHOTPATHONM M MOJIOYHOM KHUCIOT.
KakoBa cynp0a nmakrara, oOpa3oBaBIIErOoCsl B SPUTPOLMUTAX? DTambl U SHEPIETUUYECKUN BBIXOJ
a’po0OHOr0 OKHUCIIEHHs JlakTaTta (pacdeT HmpoBojauTe molTamHo). Ilytm merabonm3ma mupyBara.
Kakoit myTh yTunmu3anum nupyBara CTUMYIUPYETCs IPU YSHEPToAeUINTE B KIETKAX?

17. I'moxoneoreHe3. buonoruueckas poib, CyOKJIETOUHAS JIOKAJIM3ALUs, CyOCTpaThl, KIroue-
Bble ()EPMEHTHI U PETYISALHUA Mpoliecca. XUMU3M KIIOUEBBIX peaklHil. YMelTe paccuuTaTh IHepre-
THYECKUU OajaHc cMHTe3a MoJis riroko3sl u3 IIBK u I YK.

18. Cxema rimkoreHesa B renaTtoluTax 1 MuonuTax. KakoBsl 3amacel yriaeBo 0B B MBIIIIIAX,
B [IEYEHU U B 11eJIOM opranu3me? Paccunraiite 3HEproTparsl BKIIOUEHHS MOJIEKYIbI (MOJIs) TIIHOKO-
3bI B MOJIEKYITY TJIMKOTe€HA. [ OpMOHambHAas peryJssius TIuKoreHe3a. Kak mposBisieTcs y JenoBeKa
CHIDKEHHE aKTUBHOCTH INIMKOT'€HCUHTa3bl? UTO Takoe ariuKoreHos?

19. I'mukorenonm3, Ouosorndeckas poib. Uto Takoe (Hochoposu3 U TUApONA3 TIIHKOreHa?
Bo3MoHBI 1M peakliuu TUAPOIU3a IIIMKOreHa B kieTkax? Cxema ¢ochoponuza riauKoreHa. 3HanTe
pa3IAYMsl TOTO MpoIlecca B MEYSHU M MBIIMIIaX. ECTh T B 9THUX pa3nuuusx OMOIOTHYECKHH CMBICI,
a ecliu ecTbh, TO Kakoi? M300pa3ure cxemy IIIMKOT€HOJIM3A IO/ BIUSHUEM TIIIOKaroHa, TKaHeBas
JoKanu3anus. MexaHu3Mbl aKTUBHPOBaHUS TIuKoreHdochopuiassl agpeHaIMHOM (cxema). [Toka-
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KHUTE Ha CXeMe, YTO BHITOJIHEE B SHEPIeTUYECKOM OTHOIIECHUH: CPa3y OKHUCIATH TIIIOKO3Y MM BHA-
yaJie MPUCOEIMHUTH €€ K TJIMKOTeHY WM 3TO HEe UMEET 3HaYeHUs (pacueT MPOBECTH Ui aHa’poO0-
HBIX ycnoBwHii). Uto Ha3pIBatoT rimkoreno3amu? [Ipuuannsl 6one3nu ['upke, 6oseznu [lomme.

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

21. N3o0pa3ute cxemarndecku odOpazoBanue Y D-rmoko3sl. KakoBa Ouonoruyeckas poiib
MpoueccoB, UCNob3yomux Y P-rinoko3y? 3HayeHUE TIIOKYPOHOBOTO MYTU PACIICTUICHUS TJItO-
KO3bI B TIeUeHU U pudpodIacrax.

22. TlpeBpailieHue rajakTo3bl B r0Ko3y (cxema). KakoBbl npuunHbl ranakrozemun? CHHTE3
rajlakTo3bl M3 IJIOKO3bl (cxema). HamummTe peakuuio CHHTE3a JIAKTO3bl B KJIETKAX MOJIOYHOM
KeJe3bl.

23. Cxema mpeBpamieHus (pPyKTO3bl B TIIOKO3Yy. IIpU4MHBI 3CCEHIMANBHOW (PYKTO3YpUU
U BPOXKAEHHON HEIEPEHOCUMOCTH (PPYKTO3BI.

24. Metoabl OIpeaesieHus] COAep KaHus TIIIOKO3bI B KPOBU U €€ (hU3MOJIOTHYECcKasi KOHIICH-
Tpanus. ['opMoHanbHas peryssiius YpOBHS INIFOKO3bI B KPOBH.

Bonpocs! 11 NOATOTOBKH K KOJLUIOKBUYMY 1JIs cTyAeHTOB MDUY:

1. Merabosnu3m, kaTabosiu3M U aHa0OJIU3M, MX PA3IUyUUs U CBSI3b MEXIY HUMH. JIMHeHHbIE
U [IUKJINYECKHE META0OIMUYECKHE ITyTH, PETYIATOPHBIE (KIFOYEBBIE (PEPMEHTHI).

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

3. AneHuioBasi cUCTeMa, €€ KOMIIOHEHThI, poib B KieTke. CrnocoObl cuHteza AT®: cy6-
CTpaTHOE, OKUCIUTENbHOE B (POTOCHHTETHYECKOE (hochopuIrpoBaHue.

4. OkucIUTeNbHOE JAEKapOOKCWIMPOBAaHME MHMpYyBaTa KaK LEHTPaJbHBIH MeTabondecKui
nyTh. [IupyBaT-neruaporeHa3Heiii KOMILIEKC ((hepMeHThI, KOPEPMEHTHI, CXeMa PEaKIIHii).

5. Hukn TpukapOOHOBBIX KHUCIOT KakK LEHTpaJbHBIA MeTabonudeckuil myTth. Kierounas no-
kanuzanusa LTK, cxema peakuuii, pepmentsi, kodpepmentsl. @yukiun L[TK. Ananneporuueckue
peaxkuuu.

6. TkaneBoe npixanme. Cxema (hepMEHTOB TKaHEBOro AbIxaHUs. Komriuiekchl (hepMeHTOB,
Ko(epMeHThI, MeXaHu3M (pyHKIMOHUpoBaHMs. CxeMa JbpIXaTeabHOH 1enH, MyHKTHI hochopumupo-
BaHUs, MEXAHU3M (POPMHUPOBAHHUS DIIEKTPOXUMHUIECKOTO ToTeHIana. H -AT®-cunTaza. Xemuoc-
MoTHryeckas teopust Murdemnta. Koadduuuent dochopunuposanust (P/O) mist paznudHbix cyo-
CTpaTOB, MOCTABJISIONIMX BOJAOPOJ B JIbIXaTENbHYIO Lenb. Perynsauus paOoThl IbIXaTEIbHON Lenu
u H*-AT®-cunTassl.

7. IlpyunHbl pa3BUTHS TUIIOIHEPIeTUYECKUX COCTOSIHMM. Pa3o0lieHne OKHCIUTEIbHOTO
dbochopunupoBanus (MexaHU3M, pazoOmmTen). UHrHOUTOpsl mepeHoca 3JIEKTPOHOB UM OKUCIH-
TeabHOTrO (hochopumpoBaHus.

8. YrneBoapl, kiaccuukaius, OCHOBHbIE IPECTaBUTEIH.

9. IlepeBapuBaHue YIIEBOAOB, MPOIYKTHI, HAPYIICHHWS NepeBapuBaHus. Poib KiIeT4aTku
U IEKTUHOB B IUTAHUU YEJIOBEKA.

10. BcaceiBaH#e IPOAYKTOB MEPEBapUBAHUS YTIIEBOIOB, MOJIEKYISIpHbIE MeXaHU3MbI. Cy/ib-
6a BCOCABUIMXCSI MOHOCAXapHJI0B. TPaHCHOPT IIIFOKO3bI B KIETKH.

11. Cunre3 riMkoreHa, Ha3HaY€HHUE, MOCIEOBATEILHOCTD PEAKIUi, SHEPTro3aTpaThl U pery-
1. ATIIMKOTE€HO3.

12. Pacmiajg rMKOTeHa B TICUYSHHW W MBINIIAX, MOCIEIOBATEIBHOCTh PEAKIIHA, PETyIISIus.
I'muKkoreHossl.

13. I'nukonm3, OWoNOTHYECKas pPOJib, CYOKIIETOYHAs JIOKAIM3aIUs, JTarbl (HEOKUCIUTEIb-
HBIN, TIIMKOJIUTUYECKON OKCHIOPEAYKIIUH), PeaKuH, (hepMEHTHI, SJHEPreTUYECKHI BBIXOJ U MeXa-
Hu3M obpazoBanusi AT®. Perymnsmus riavkonusa, Kiato4ueBble (epMEHTHI.

14. TlupyBar kak neHtpaibHbii Merabomut. [Tyt npespamenus [IBK B 3aBucumoctn ot
HHEPreTUYECKOro CTaTyca U 0COOEHHOCTEH OKUCIUTENIBHOTO METa00IM3Ma KIIETOK.
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15. I'mroxoHeoreHes, Ha3HAUYEHHUE, CyOCTPAThI, KITIOUEBbIE pEeaKud U (PepMEHTHI, peryIsus,
9HEpro3aTpaThl.

16. Aspobnoe okucnenue raoko3bl 10 CO2 u H2O (3Tambl, 3HEpreTHYecKuil BEIXOM, MeXa-
HU3MBI 00pa3oBanus ATD).

17. Tlenro3odocdarHblii mMyTh, CYOKIETOYHAS JOKAJIH3AIMs, ATAIlbl, KIIOUYEBbIe (HhEpPMEHTHI,
MeTa0O0IUThI, OMOJIOrHUYECKas POJIb, PETYJISALIMSL.

18. I'mroKypOHOBBIH IyTh (TKaHEBas U CyOKJIETOYHAs JIOKATU3ALHsI, OMOJIOTHYECKast POJIb).

19. Perynsauus copepkaHusi TIIIOKO3bl B KPOBU. MeXaHU3Mbl PEryasTOPHOIO AEUCTBUS Top-
MOHOB (MHCYJIMH, aJpeHalInH, TJIIOKAroH, MIIOKOKOPTUKOHUIBI U Jp.). Onpenenenne KOHIEHTpauu
IJIOKO3bI B KPOBHU (TJIFOKO300KCHIa3HBIM METON).



OBMEH JIMIIN 0B

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

AKTYaJIbHOCTb TeMbI. JIUMNIbl — Ba)kHasi COCTaBHAsl YaCTh MUUIEBBIX NMPOJYKTOB HE TOJIBKO
BCJIE/ICTBUE BBICOKON DHEPreTUYECKOW LIEHHOCTH, HO TAaKXXE M IOTOMY, YTO B HATypaJbHbBIX IIH-
LIEBBIX JKUPAX COJEPKATCS >KMUPOPACTBOPUMBIE BUTAMHUHBI U «HE3aMEHHUMBIC» >KUPHBIE KHCIIOTHI
(monmuHeHackIeHHbIe). Takue KUPHbIE KUCIOTHl B OpraHU3Me — MPEAIISCTBEHHUKUA 3MKO3aHOU-
JIOB — JIMIUIHBIX TOPMOHOB, UTPAIOLIMX BaXXHYIO POJIb B PA3BUTUHU BOCHAIECHUS, AJUIEPTHUH, MIPO-
1ecca CBEpThIBAHUS KPOBH.

[lepeBapuBaHue JUIMUIOB B HKEMYIOYHO-KUIICUHOM TPAKTE — CIONKHBIA OMOXMMHYECKUN
nportecc. Jliist co3nanus GU3HOIOTHYSCKUX YCIOBUI THIPOJIN3a JTUIHIOB B KUIIICYHUKE HEOOX 011~
MO TOJHOIIEHHOE (YHKIIMOHMPOBAHHE HECKOJIBKHX OPraHOB: MEYEHHU, MOKETYAOYHOU >KEIe3bl,
TOHKOTO KHIIEeYHHKA. JePEeKT ydacTusi 3TUX OPraHOB B YCBOCHHH THINEBHIX JIUITUIOB OPTaHU3MOM
MPUBOJIUT K HAPYIICHUIO OOMEHA KUPOB U PA3BUTHUIO MATOJOTUYECCKUX MposiBIeHUH. OMHO U3 Ta-
KHX IPOSIBIICHUIN — cTeaTopes (MosBIeHHE B (peKaInaX HelepeBaAPEHHBIX KUPOB).

[TockonbKy muMmuIsl — THIAPOGOOHBIE COSTMHEHUS, HX TMPUCYTCTBHE B KPOBOTOKE BO3MOKHO
TOJIKO B BHJIE CIIEIUAIILHBIX TPAHCIOPTHBIX (POPM — JIUMONPOTEMHOB. XUIOMUKPOHBI (OJUH U3
KJIACCOB JIMTIONPOTENHOB) CIYXaT JUIsl JOCTABKHU JIUTIUAOB U3 KUIICUYHUKA B PA3JIMYHBIC TKAHU U Tie-
4yeHb. Hapyiienust Ha ypoBHE 00pa30BaHuUs JUIONPOTEUHOB (MJIM UX YTUIM3ALUN) SBISIOTCS IPUYU-
HaMH Pa3BUTHS Pa3IMYHBIX (OPM THIIO- U THIIEpIUIONpoTenHeMuid. Hanbonee pacnpocTpaHeHHBIC
3a00JeBaHUs, CBSI3aHHbBIE C HAPYILIEHUSIMA OOMEHa JTUMHJIOB, — CaXapHBIA AUAa0ET U aTepPOCKIEePO3.

esapb 3aHATHA: 3aKPENUTh 3HAHUS 0 XUMUU JIMIIHIOB; YCBOUTHh MOJIEKYJISIPHBIE MEXaHU3MBbI
IepeBapyuBaHMs M BCACBIBAHMS JIUIUJIOB IHILH, PECUHTE3A JIMIIUIAOB, TPAHCIIOPTA DK30T€HHBIX JIU-
MUJIOB TI0 KPOBEHOCHOMY PYCITY JUIsl TIOCTEAYIOMIET0 aHAIN3a OMOXUMHUUYECKUX aCIeKTOB Hapylle-
HUM 3TUX MIPOLIECCOB.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HaHUiil. J[JI1 TOJHOTO YCBOEHHSI TEMBI HEOOXOIUMO
IIOBTOPUTH 3.

" 00wel Xumuu.

— CBOICTBa MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, MHUIIEIIO00pa30BaHHUE;

— TUTPOMETPUYECKHE METO/Ibl aHAJIN3A;

" OUOOp2AHUYECKOU XUMUL.

— CTpOEHHE M CBOMCTBa MHOTOAQTOMHBIX CIUPTOB (TJIUILIEPOJI, HHO3UTON ), MIPUPOIHBIX BBIC-
IIMX KapOOHOBBIX KUCIIOT;

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

— 0COOEHHOCTH CTPYKTYpPHl M (PHU3UKO-XUMHUYECKUX CBOUCTB (HOCHOIUNHUAOB U KETIHBIX
KHUCJIOT;

— COCTaB M CBOMCTBA KEJYM, €€ y4acTHUE B IIpOLECcax MUIIEBApEHUs. MexaHu3Mbl peryJs-
[IAH JKETIC00Pa30BaAHUS U KETUCBBICICHUS;

— COCTaB U CBOWCTBA NUILEBAPUTEIBHBIX COKOB; NIEPEBAPUBAHUE KUPOB U BCACBIBAHUE MPO-
JTYKTOB TUJIPOJIN3A KUPOB.

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

3aoanue 1. BcnoMHuTe, 4TO NMPUPOAHBIE KUPHBIE KUCIOTHI OBIBAIOT HACBHIIIEHHBIMU U HEHa-
ChIIIEHHBIMU. [lONMEHOBBIE >KUPHBIE KHUCIOTHI SIBIAIOTCS HE3aMEHMMBIMHU (DakTOpaMu MHTaHUS
W JIeJSITCS Ha 2 TPYNIbl — -3 U ®-6 — B 3aBUCHMOCTH OT TIOJIOXKEHUS TBOMHOMN CBSI3M OT yIJie-
POAHOrO aroMa noclieHen (METUIBHOM) TPYIIIIHI.
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[TonGepure Asst K101 )KUPHON KUCIOTHI COOTBETCTBYIOIIEE 0003HAYCHHUE:!

1. ITageMuUTHHOBAS. A. 18:2 »-6.
2. CreapuHoBasi. b. 18:3 »-3.
3. OsenHoBasl. B. 20:5 »-3.
4. JIuHoneBas. I'. 20:4 »-6.
5. JluromeHoBasl. J1. 18:1 »-9.
6. ApaxugoHoBas. E. 18:0.

7. Diiko3aneHTaeHoBasl. XK. 16:0.

3aoanue 2. Ilpn noGaBieHUU K Karie HEIMYJIBIMPOBAHHOTO JKHPA COJICH KEITYHBIX KHUCIIOT
obpazosanocsk 102 menkux kamens xupa. KakuM cBOHCTBOM KETUHBIX KHCIOT MOXKHO OOBACHUTE
UX SMyJIbrUpyroniee aencraue?

A. AMpuUIBHOCTBIO.

b. PacTBOpUMOCTBIO TOJIBKO B BOJE.

B. PacTBoprMOCTBIO TOJIBKO B HETIOISIPHBIX PACTBOPUTEIISIX.

I'. HepacTtBOpHMOCTBIO B BOJIE.

J1. HepacTBOpUMOCTBIO B OPIraHUYECKUX PACTBOPUTEIISX.

3aoanue 3. B pacTBOpe ¢ MOMOIIBIO CHEIUPHUUECKUX PEAKLU OMpeIeieHbI CIeIYIOIe Ipo-
JOYKTbI THIPOJIM3a: TIIMLEPOIT U AKUPHBIE KUCIO0Thl. Kakoe BemecTBo ObUIO MOABEPTHYTO TUAPOIU3Y?

A. Xonecrtepon. I'. XoneBas kucnora.

b. Tpuanuiraunepoi. . ChuHrosus.

B. ®ocharuaunxoaus.

3aoanue 4. O6patuTe BHUMaHUE, YTO B COCTABE IVIMIIEPOJIMIIUAOB HEHACBILIICHHBIE )KUPHBIE
KHCIIOTHI OOBIYHO PaCIoaralTcs Bo BTopoM (J3)-nonoxennu. Hanmmure Gpopmyiy 1-manbMUTOMI-
2-IMHOJICONI-3-CTeapOUIITINILIEpoiIa. DTO COEUHEHHE:!

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

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamu.

Bonpocs! 1151 06cyxaeHust:

1. OOmas xapakTepucTUKa U KiIaccu(uKalus JUMUI0B (OMbUIsIEMble U HEOMbUIsIEMbIE, MTPO-
CTBIE W CJIOXHBIE). XapaKTepUCTHKA TPYNI JHUIHIOB (XUMHUECKHe (HOpMyasl M HOMEHKIATypa
alMITIINIEPOTIoB M riauuepodocdonunuaoB; OJIOK-CXeMbl CTPOCHHMSI BOCKOB, chUHrodocgo-
JUTHIOB, TITUKOJUIHIOB, CYTb(QoIUnuI0B). bronorndyeckas posib JUIHAIOB.

2. Jlunuae! numy. [lepeBapuBanue JIMIUI0B, 3Tallbl. DOMYJIbIHpOBaHUE (Ha3HaueHHe, (pakTo-
pBI, CTAOMIHM3ANHUS KUPOBOW SMYIBCHH). JKemub, )KeTIHbIe KUCIOTHI (TIEpBUYHBIC, KOHBIOTHPOBAH-
Hble, BTOpHYHBIE). MecTo 00pa3oBaHus, y4yacTHE B YCBOCHMM JUNUIOB mnuuu. [leyeHouHo-
KHIIeYHAs! PEIUPK YIS KEITIHBIX KACIIOT.

3. I'mpponu3 nunuaoB (cxemsl mpeBparieHnii). epMeHTH (MeCcTO 00pa3oBaHMs, CyOCTpaT-
Has CHenU(UIHOCT). MeXaHU3Mbl aKTUBAIMH AaHKpEAaTHUECKOW JInTa3el. BeackiBanne (MeXaHU3-
MBI, MULIEJJISIPHOE PAacTBOpPEHHUE, Cyap0a muuem). [IpeacraBienue o HapyIIeHUIX MepeBapUBaHUs
Y BCACHIBaHHUS JIMITHIOB.

4. PecuHTE3 TPUALWITIUIEPOTIOB U MULEPOPOCHOTUNHIIOB B SHTEPOLUTAX. TpaHCIOPTHBIE
(dbopMbI TUNIUAOB B KpoBU. CTpoeHHe U MeTaboIM3M XUIIOMUKPOHOB.

JIMTEPATYPA JJIAA MIOATOTOBKH
Ocnosnas

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

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

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

4. KoHcrekT JeKIH.
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Jlononnumenvuasn
1. Jlenunooicep, A. OcHoBbl oOmoxumuu / A. Jlennnmkep. 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 KI1acCU(PUKALMIO JUUAIOB U HATUIITUTE (POPMYJIIBI TPHAITUITIIUIIEPO-
JIOB ¥ TTIUIEPOodOCHOTUNHII0B. 3aIOMHHUTE, YTO BaXKHOE CBOWCTBO HEKOTOPBIX JIMITUIOB — aM@pu-
@urvHocmy, T. €. CIOCOOHOCTH B3aMMOJICHCTBOBATh KaK C TUAPO(HOOHBIMHU, TaK U C TUAPODUITLHBIMHA
Mostekynamu. OOpaTuTe BHUMAHUE HA TO, YTO JIMITH/IBI BHIMOIHSIOT pa3Hble PYHKIIMHA B 3aBUCUMO-
CTH OT UX CTpOEHHUS U CBOMCTB. COMOCTAaBhTE MEPESUNUCICHHBIC JTUITUIBI C XapaKTEPHBIMU IS HUX
GyHKIUSMU:

1. Xomnecrepo. A. Pe3sepB sHepruu.

2. TpuamuIriIuneposl. b. Kommnonents buomemoOpaH.

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

5. T'muxonmunuabl. I'. CyOcrpatsl s CHHTE3a 3MKO3aHOUIOB.

3aoanue 2. 3aniOMHUTE 3Tallbl IEPEBAPUBAHNS U BCACHIBAHUS MUILEBBIX )KUPOB (IMYJIBIUPO-
BaHUe, TUIPOJIN3, 00pa30BaHUE MULIEIUT U BCACBIBAHUE B CIIM3MUCTYIO KUILIEYHUKA). Y MEHTe Ha3BaTh
(bakTOpHI, CIIOCOOCTBYIOIINE 3MYJIBIMPOBAHUIO )KUPOB, M MEXaHNU3M CTAOMIIN3AIUN SMYIbCUU TI0]
IEWCTBHEM COJIeH )KEITYHBIX KUCIIOT, UCXOJISl U3 CTPYKTYPBI 3TUX COCTUHECHUI.

2.1. Vxaxure, Kakas U3 TEPEUMCIICHHBIX XEIYHBIX KHUCIIOT SIBISETCS HauOojee CHIIbHBIM

3MYJIBIaTOPOM:
A. Xoinesas. I'. JInToxomnenas.
b. XeHonae3zokcuxoienas. M. Jlezokcuxoienas.

B. I'mukoxoseBas.

2.2. [lonbepute MecTo 0Opa3oBaHMs ISl BBILIETIEPEUUCIECHHBIX KETYHBIX KUCIIOT:
1) nevens; 2) KMIIEYHUK;  3) HOJKeNyI0uHas XKelesa.

2.3. U3yunte cxemy IMEYEHOYHO-KHIIEUYHOW PELUPKYISIIUU JKETUYHBIX KUCIOT M OoOpaTHTe
BHHMaHHE Ha TO, YTO €XKEIHEBHO ¢ KajoM Bblaensercs 0,5—1 r xKeTuHbIX KUCIOT. DTO €JUHCTBEH-
HBII 3HAUMMBIH YTh BBIBEACHUS XOJIECTEPOIIa U3 OpraHu3Ma.

3adanue 3. DMynbrupoBaHue ruipoPoOHBIX KUPOB — OJHO U3 YCIoBUH 3 (HEKTUBHON pa-
00THI TaHKpeaTHuecKoi numna3pl. Hamummre B 001ieM BUAE peakiuy 1mod3TanHoro ruaponusza TAT
MoJ1 IeHiCTBHEM 3TOro (pepMEHTa C YUETOM TOTO, YTO MaHKpeaTHdeckas Jumnasa ¢ 0oJbIIeld CKopo-
CTBIO PACHICTUISET B JKUpaX CI0XKHOA(UPHBIE CBSA3U B O-TOJ0XKEHUH. [loquepKHIUTE OCHOBHBIE KO-
HEYHBIE TIPOTYKTHI IEPEBAPUBAHUS KAPOB.

3.1. Boibepure nmpaBUIbHBIA BapuUaHT OTBETA: MEpel BCACBIBAHUEM B CIM3UCTYIO TOHKOTO
KHMILIEYHHKA M3 JKEIYHBIX KHCIIOT, XoJjiecTeposia U aMPU(HUIBbHBIX MPOIYKTOB THIPOJIN3a KUPOB
(PKUPHBIX KUCJIOT U 3-MOHOALMJITIUILIEPOJIOB) 00pa3yloTCs:

A. CMelIaHHbIe MULETUTBI.

b. JIunnocomsl.

B. CekpeTopHble TpaHyIIblL.

I'. TpupanunriuuepoJs.

3.2. 3aroOMHHUTE, YTO MPU3HAKOM HAPYIICHUS NIEPEBAPUBAHUS U BCACBIBAHUS KHUPOB SIBISCTCS
creatopest. [Ipu 3ToM Kan OOJBHOTO COAEPKUT HepaclISIUIEHHBIN KUpP U UMEET CepoBaTO-OebIi
1BeT. BeinmoiaHuTe cneayrolee 3aaHue: U3 JEBOro CTOJIOMKa TabJIMIbl BEIOEPUTE COCTOSHUS, KOTO-
pble MOTYT NPUBECTH K CTEaTOpee; M3 IMPaBOr0 CTOJOHMKA BHIOEPHTE BO3MOXKHBIE MOCIIEICTBHSA
HapyLICHHs NI€PEBapUBAHNS JIUITUIOB!
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1. CHuxeHue cekperuu Ui akTUBHOCTH IaH-
KpeaTn4yecKol Junassl (IIaHKPEeaTuT).
2. HapymieHue sMyJIbIrHpOBaHUs )KUPOB

o1 >

BCJICACTBHUEC HEAOCTATOUYHOI'O IOCTYIIJIICHUA Ta», KpOBOTOLII/IBOCTB).

JKEJIYU B IIPOCBET KUIIEYHUKA (3KETUHOKA- B. Hapymienue BcacblBaHHMS HE3aMEHUMBIX
[OJIMHEHACBILEHHBIX KUPHBIX KUCIIOT.

MEHHas 00JIC3Hb).

3. Hapymenue ¢pyHkuuu neuyeHu u ymenoiie- . Oxxupenue.
HHE CHHTE3a KETYHBIX KUCIIOT (TeTaThT).

4. Jlucbaktepunos.

3.3. IlepeBapuBanue GHochONUMUAOB MPOUCXOAUT IOJ JCHCTBHEM IaHKpeaTHndecKux (oc-
¢donumnas ¢ oOpa3oBaHWEM TIIHMIIEPOJIA, BBICIIUX XKUPHBIX KUCIIOT, aQ30THCTHIX COSAMHEHUU U (oc-
dopHOl KuCIOTH. PaccmoTpuTe pUCyHOK. 3alIOMHUTE, KaKUE CBSI3U CIEUU(DUICCKU THIPOJIUZYIOT

pasHble BUBI hocdonmmas:

dochonmumnaza A

®dochonmmaza C

®dochommumaza Ay

CH,-0-CO-R;

CH-0=CO-R;

OH , CHg

CH,~ Q- P<0O-CH,-CH,—N"-CH;
AN

CH;

®dochomumnaza D

3aoanue 4. 3anioMHUTE, YTO B KJIETKaX CIU3UCTONH OOOJOYKM KHUIIEUYHUKA (B DHTEPOLIMTAX)
npoucxonut pecurre3 TAI' u pochonununioB U3 BcocaBIIMXCSA MPOAYKTOB THAposn3a. BeryunTe

peaKuuu pecuHTe3a JIUIHIOB.

4.1. BepHo 11 BbICKa3bIBaHHE: COCTAB KUPHBIX KUCIOT PECHHTE3UPOBAHHBIX JIMITHIOB MOKET
OTJINYATHCS OT MHUIIEBBIX KUPOB, IOTOMY YTO CyOCTpaThl PECHHTE3a KUPOB — HE TOJIBKO BCOCAB-
IIMecs JKUPHbBIE KUCIOTHI, HO U )KUPHBIE KUCIOTHI, CHHTE3UPOBAHHBIE B CTU3UCTON KUIIICYHHKA.

4.2. JIns tparcmopta ruapodoOHbIX mpoaykToB pecunTe3a (TAIT u a¢gupoB xonmectepoia) u3
KHIIIEYHHUKA CIIYKaT XUJIOMUKPOHBI (OJMH M3 KIACCOB JIUMOMPOTEHMHOB). O3HAKOMBTECH C OOIIUM
IMPHUHIHUIIOM CTPOCHHSA JIMITIOIPOTCUHOBLIX YACTUI[ U YKAXKUTEC KOMIIOHCHTBI, KOTOPBIC COCTABJIAIOT

B XUJIOMUKPOHE:
A. BHYTpPEHHIOIO 4aCTh:

b. HapyxxHyro 4acTsb:

4.3. Beibepure 0cOOEHHOCTH, XapaKTepU3YIOIIUE TPAHCIIOPT SK30TC€HHBIX JIUITUIOB!

A. XUIOMHUKPOHBI ITOCTYMAKOT HENOCPEACTBEHHO B KPOBOTOK.
b. XunoMUKpOHBI TOCTYNAIOT B TUMQY.

B. ITocne rugponusa TAI' B cocTaBe XMIIOMHKPOHOB JIMIIONIPOTEMHIIMIIA30M, paciosia-
raroIiencs Ha SHI0TENIMU COCY10B, )KUPHBIE KUCIIOTHI IOCTYNAIOT B KJIETKU PAa3JINYHBIX TKaHEH.
I'. OkoHyaTenpHOE pacilerIeHne PEMHAHTOB XUJIOMUKPOHOB Ha COCTaBHbIE KOMITOHEHTHI

IMPOUCXOAUT B I'CliaTolUTaXx.

4.4. 3annoMHUTE: Y JIOJEH C HACIEICTBEHHBIM Je()EeKTOM JIMMTONMPOTEUHIIUIIA3bl B KPOBU
noBplaeTcst KoHueHTpauus TAI' n xunomMukpoHoB. K BHEIIHUM NPOSBICHUSIM THIEPIUINAEMUAN

OTHOCHUTCSI KCAHTOMATO3 (OTJIOKEHNE KUPOBBIX OJISAIIEK B KOXKE).
IIpasunvbHocms pewienuii npogepbme, CONOCMABUS UX C OMBEMAMU.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Bee nepeunciieHHbIe JIMINIBI OTHOCATCSA K Tiuiepodocoaunuiam, Kpome:
A. TunansmuromndocharuauiaxoinHa.

b. ®ocharuaHoit KUCTOTHI.

B. Cunromuenuna.

I'. ®ocharuauncepuna.

. @ochaTuauiInHO3UTONIA.

3aoanue 2. ITumessie xupsl B )KKT noaseprarorcs pepMeHTaTHBHOMY THIPOIN3Y. B kakom
otnene XXKT npoucxoaut pacuienieHue skUpoB y B3pOCIIbIX Jt0Aei?

A. PoTOBOI TOJIOCTH. I'". TOHKOM KHUIIIEUHUKE.
b. ToncToM KullIeUHUKE. . TTumeBoae.
B. Kenynke.

3adanue 3. boIIbHOMY C XPOHUUYECKUM IMAHKPEATUTOM B KypCce KOMIUIEKCHOM Teparuu peKo-
MEHJIOBaH Ipenapar xeauu. Kakue KOMIOHEHTHI KeJTYM y4acTBYIOT B IEpEBapUBAHUU KUPOB?

A. Bpicmme XKupHbI€ HACHIIIEHHBIE KUCIIOTBHI.

b. Xonecrepon u ero a3pupsl.

B. Conu KeT4HBIX KHCIIOT.

I'. [TankpeaTnueckas nurasa.

. AnauuiariuuepoJibl.

E. Ilankpeatnyeckas o-amuiiasza.

3aoanue 4. CpIBOPOTKa KPOBU OOJILHOTO, B3SITOM YTPOM HATOIIAK, UMEET MOJIOYHBIA BHI.
[Tpu ananmze oOHapykeHO BbIcOKoe coaepkanne TAI u xunomukponoB. HacnencrBennsiit redexr
KaKoro (pepMeHTa NpUBOIUT K XUIOMUKPOHEMUU?

A. TkaHeBOM rOPMOH-YyBCTBUTEIbHOM JIUIIA3BI.

b. Xonecreponacrepassl.

B. JIunonporenHnumnassl.

I'. ITankpeaTH4eCKOM JIUIIA3EI.

. ®ochonumnasel.

3aoanue 5. Kakoil U3 nepedncieHHbIX (EepMEHTOB BBHICBOOOXIAET apaXxUIOHOBYIO KHCIIOTY
13 MeMOpaHHbIX (hochoaunuaoB?

A. ®ocponumnaza Ax. B. ITankpearnueckas aumnasa.

b. ®ochonumnaza Ao. I'. TopMOH-4yBCTBUTENBHAS JIUIIA3A.

OTBeThI K pelIeHnI0 3aJaHN I

/Jlna camonpoeepku ucxo0no2o ypoeHs 3HaAHUIL:

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

Mna camocmoamenvnoit padbomot.

1(1-B,B;2-A;3-T;4-5B;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 — TAT, »>¢ups! xonecrepona; b — dochomumuapl, xonecrepoi, armo-
oenku (amo-B48); 4.3 — b, B, T'.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Kunernka eiicTBUsi IAaHKPEAaTHYECKOM JIUNA3bI

Ilpunyun memooda. CKopocTb NEHCTBUS JUNA3bl B OTAEIBHBIX NOPLUAX MOJIOKA OIpenese-
TCS O KOJIMYECTBY >KUPHBIX KUCIIOT, 00pa3yIOUIUXCs IPU THAPOJIN3E KUPa MOJIOKA 3a OINpeIesieH-
HBIM IPOMEXKYTOK BpeMeHH. KoIrMuecTBO JKUPHBIX KUCIIOT ONPEAEISAIOT THTPOBAHUEM LIEJIOUBIO.

Xo00 pabomul. B nBe npobupku HanmuBaroT mo 10 mur mosoka. B 1-10 mpoOupky npuianBaroT
1 mi1 Bozpl, a BO 2-10 — 1 Mut skemuu. 3aTeM B KaKAylo mpooupky mpodasisatotr mo 1 mi 10 % pact-
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BOpa MMaHKpeaTHuHa (COKa MOAKETYAOYHON JKeJIe3bl, KOTOPBIM COAEPKUT Jnmazy). JKuakocTs B npo-
Oupkax ObICTpO mepeMemuBaroT. M3 kaxaoit mpoOupKku oTOMparoT 1Mo 1 Mi1 cMecu B KOJIOBI, 100aB-
ot 1-2 xarum 0,5 % pactBopa dhenondranenna u Turpyiot 0,05 v pactBopom NaOH no cnabo-
po30BOM OKpacku, He ucue3aronied B TeueHue 30 cexyna. IlosydeHHOe 3HaYE€HUE TUTPOBAHUS —
T0 «Bpems peakmuu «0». O06e mpoOupku momMemnaroT B TepmocTtar npu 38 °C. Uepes kaxible
10 MmunyT U3 mpoOupok oTouparoT mo 1 mMi cmecu u TUTPYOT 0,05 H pactBopom NaOH B mnpu-
cyrcTBUU (eHondTarenHa 10 c1abopo30Boit Okpacku. [IpoBoIAT 5 TaKUX ONMpeaeTICHUH.

[Ipu moctpoenuu rpaukoB U3 KaKIO0T0 MOJY4YEHHOTO 3HAYEHMSI BBIYUTAIOT BEIUYHMHY, I10O-
JYYCHHYIO MPH NepBoM TuTpoBaHuu («Bpems peakiuu «0»). B aTom ciydae KpuBbIe MPOUAYT Ye-
pe3 Havajgo KOOpAMHAT, TaK KaK BBIYMTAETCS PE3yJbTaT TUTPOBAHUSA MCXOJHOTO KOJMYECTBA >KUP-
HBIX KHCIIOT, NMPUCYTCTBOBABIIMX B MoOJIOKe. Ha OCHOBaHMM MOJIy4E€HHBIX IAHHBIX CTPOST JIBE
KHMHETUYECKUE KPUBBIE, OTPAXkKAIOIINE MPOLIECC THAPOIN3a KUPA MO IeHCTBUEM (EepMEHTa JTUIa3bl
B 3aBHCHMOCTH OT HAIMYUS WK OTCYTCTBHSI JKEITUH.

Pesyabrarsl:
PesynpraT Bpems nnkyboanmu
Ne npodupxn TUTPOBaHUA 0 MuH 10 mun 20 mun 30 mun 40 muH 50 mun
1. O0bem
(c BojIOM) NaOH, mn
2. O0beM
(c xemunto) |NaOH, mn
4
B
2
T
o
[+
pd
t, BpVeMSI (MuH)
BoiBoa:

Pa6ora 2. [leiicTrBue (ocdoaunas noaKey104HOIM HxKejie3bl

Ilpunyun memooa. O nevictBuu (ocdonunas MoKeTyI0YHON Kene3sl Ha rmiepodocdo-
JUTIABI STUYHOTO JKENTKa MOXKHO CYJIUTH TIO TOSBICHHUIO CBOOOMHON (HOChHOPHOM KHUCIOTHI, CIO-
COOHOM 00pa30BBIBATH JKENTHIM 0CAJOK MPH HAIrPEBAHUU C MOJINOIATOM aMMOHHUSL.

X00 pabomur. B nBe nmpoOUpPKU HATUBAIOT MO 5 Kameiab CYCICH3UH SMYHOTO XenTka. B 1-fo0
npoOUpKy A0OABISAIOT 2 Kalluld MaHKpeaThHa, a BO 2-10 (KOHTPOJIbHYI) — 2 Kamiau Bojabl. O6e
npobupku nomemarot B TepmoctaT rpu 38 °C Ha 30 muH. [locie nakyOanuu B 006e npodupku Ha-
JUBAIOT 1O 5 Karmellb MOJUOIEHOBOIO peaKkTHBa, HArpeBalOT UX Ha IJIAMEHU CIUPTOBKH U OXJIa-
XKIAK0T BOJAOIPOBOAHON BOJOM.

Pe3yabrar:

BriBoOa:

IMoanucs, mpenogaBarteJisi:
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3AHSATHE 14
TPAHCIIOPT JIMIIUJIOB KPOBbIO. OBMEH XOJIECTEPOJIA.
JAETIOHUPOBAHUWE U MOBUWIN3ALIUA JIMITNTOB.
KOJMYECTBEHHOE OIIPEAEJIEHUE B-JIMIIOITPOTEMHOB

AKTyaJbHOCTh TeMbl. [Ipoliecchl JeMOHUPOBAHUS U MOOWIM3AIMH JUMHAOB U3 KMPOBBIX
JIEII0 B3aUMOCBSI3aHbI U I0JIBEPKEHBI YETKOW TOPMOHAIBHOM PETryJIALNH.

XouecTeposn — BaKHBIH 3JIEMEHT MEMOpPaHHOU CTPYKTYpBI, MPEIIIECTBEHHUK CTEPOHIHBIX
TrOpMOHOB, BUTaMHUHA I[, JKCIIYHBIX KUCIIOT. XOJICCTepOJI MNPUCYTCTBYCT B NUIICBLIX KHUPAX U MOXKET
CHUHTE3UPOBATHCS MHOTUMH TKaHSIMH. MeXaHU3M €ro CMHTE3a HaXOIUTCS MOJ CTPOTUM METadoIH-
YECKUM KOHTPOJIEM. XO0JIECTEPOI SKCKPETUPYETCSI € KETUBIO JTMO0 B HEM3MEHHOM BH/IE, TH00 B BUJIE
MIPOJYKTOB €ro MeTadoIn3Ma — KeMYHbIX KuciaoT. C HapylieHrneM oOMeHa JIMIUI0B U X0JIeCTepo-
Ja CBsI3aHBI Takue 3a00JieBaHMs, KaK OXHPEHHE, aTepOCKIepo3, HiIeMuyeckas OoNe3Hb cepiia,
XKellyHOoKkaMeHHast 6oJne3Hb. [loToMy moHMMaHKe BOMPOCOB CHHTE3a, pachajia, TPaHCIOpTa U pery-
ns 0OMeHa JIMIHJIOB U XOJIECTeposIa HE0OX0AUMO MTPH N3YUEHUH STHX 3a00JIeBaHUA.

JIMMONpOTENHOBBIA CHEKTpP IUIa3Mbl KPOBH — OCHOBHOM IOKa3aTellb JIMIIHUIHOTO OOMEHa
B OpraHusme, 1 USMCHCHUC COOTHOMICHUSA JHUIIOMPOTCHHOB CBUACTCILCTBYCT O HAPYIICHHUU METa-
00113Ma JIUIUIOB.

Lenab 3aHATHS: U3YYUTH MPOIECCH CHHTE3a W paclaja JIMIKUIOB B OpraHu3Me; chopMHupo-
BaTh MPE/ICTaBICHUE O MEXaHU3ME CHHTE3a X0JIecTepoa B KJIETKaxX; MPUOOPECTH HaBBIKH KOJIUYEC-
TBCHHOT'O OIMPCACIICHUSA B-JH/IHOHpOTeI/IHOB B KpPOBH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HAHHWii. /{15 MONHOrO ycBOEHHS TeMbl HEOOXOIUMO
IIOBTOPUTH n3s.

" OUOOPAHUYECKOU XUMUU.

— XOJIECTEPOJ: BTOPUYHBIA CIHUPT — MPOU3BOJHOE LMKJIONEHTaHNEPruapodeHaHTpeHa,
CTPOEHUE, CBOWCTBA.

" OUONI02UYECKOU XUMUU'

— TJIMKOIIU3 U MEeHT030(oc(haTHBIN MyTh OKUCIEHUS TTIOKO3bI, OKUCIUTETbHOE (HOoCPOpHIn-
pOBaHUe.

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

3aoanue 1. ViccnenyeMoe BEIIECTBO MOABEPTIIN TUAPOIU3Y U C TIOMOIIBI0 KAYECTBEHHBIX Pe-
aKUM{ ONpENeNWIM B THAPOJIN3aTe KUPHBIE KUCIOTHI U MUPUCTHHOBBIN cnupT. Kakoe BemecTtBo
HCCIIEI0BAJIOCH?

A. Xonesas kucnora.  b. Tpuanunrounepon.  B. ®ocharuaunxomun.  I'. Bock.

HpCZGMJleOCmb PpeuleHusl npoeepbme, COnocmasus €20 ¢ omeemamu.

Bonpocs! puis1 06cyxneHust:

1. Cunre3 TAI" u rmunepodocoaUnKIOB B MEYEHH U KUPOBON TKAHU (XMMU3M, O0IIHE ITa-
bl CHUHTE3a, pasnuuus). TpaHcrnopTHble (OpMBI JUIMUAOB B KpoBH. CTpoeHHE U METa0OIU3M
JITTOHII, JITIIIIT, JITTHIT, JITIBII. Knaccudukanus tucaunonpoTenHeMuid mo @pepukcony.

2. Xonecrepos, OMoJOrHyecKas posib, NMUIIEBBIE UCTOYHHMKU. BbIBeneHHE Xonecteponia U3
OpraHu3Ma, >KeIYHbIe KUCJIOThl KaK OCHOBHOW KOHEUHBIH MPOAYKT oOMeHa Xxosectepona. [Ipex-
CTaBJICHHE O YKETYHOKaMEHHOM Ooyie3Hu. bruocuHTtes xosecreposa (TkaHeBas U CyOKJIETOYHAS JIO-
KaJm3aius, CyocTpaThl, dTamnbl, XAMU3M | aTamna, perymsius).

3. Mexanu3mbl mojJiepkaHus OanaHca XoJiecTepojia B KieTKaxX. TpaHCIOpPT XojecTeposia
(OX) BO BHemeueHOYHBIE KIETKH, poiib anoBigo. Ponp JIIIBII u JIXAT B pa3rpy3ke KJI€TOK OT U3-
ObITKa XoJectepona. Merabosinsm 3¢pupoB xojecrepoia, poib AXAT, xonecTeponscTepassl.

4. TunepxonecteponeMus U ee NpuuMHbL. bruoxumus atepockiiepo3a, THIEepX0JIeCTepoIeMHs KakK
¢baxTop pucka, aApyrue GpakTopbl pucka. MexaHu3M aTeporeHHOro JeHCTBUS aloIUIONPOTEenHa ().
OcHOBBI NMPO(UIAKTUKA U JUATHOCTHKHM THUIEPXOJIECTEPOJIEMUNA, aTepockiiepo3a (MHIEKC aTepo-
TE€HHOCTH).
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5. Mobunu3anys TUIUA0B U3 KUpoBoil Tkanu (cxema, Ca®" 1 HAM®-3aBUCHMbIE MEXAHU3-
MBbl aKTHBALUU FOPMOH-YYBCTBUTENILHOW JIMMa3bl, TOPMOHAIbHAS peryisiuus). Poias nenonuposa-
HUS ¥ MOOWJIM3AITNH KUPOB.

JIMTEPATYPA JUIA ITIOAT'OTOBKHU

Ocnognasn

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

2. buonoeuueckas xumus / A.J]. TaranoBuu [u 1p.]. MuHck : Bei. mk., 2013. C. 186-199, 210-212,
214-217.

3. KoHCIeKT nekiui.

Hononnumenvnan

1. Mapwann, B. [Joc. Knuanaeckas omoxumust / B. k. Mapmann. Mocksa : BUHOM, Cankr-
[erepOypr : Heckuit namekt, 1999. 368 c.

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

3AJTAHUSA NJII CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Xonectepon — CTPYKTYPHBIA KOMIIOHCHT OMOMEMOpaH BCEX TKaHEW OpraHu3Ma.
Jlnist cuHTE3a pa3jMyYHBIX OMOJIOTUYECKH aKTUBHBIX BEIICCTB B OPraHU3ME HCIIOJB3YeTCs CBOOOJI-
HBII XOJIECTEPOJI, TOT/AA KaK dTepuUIIMPOBaHHAS (OpPMa — pE3epB XOJECTEpPOIa B KIETKE.

1.1. I3 opranm3Ma dYejgoBeKa C€XKEIHEBHO BBIBOAMTCSH OKOJIO 1 T XojecTepona. YKaKHTE
HanOoJIee 3HAYMMBIC ITYTH BBIJCIICHUS X0JIeCcTepoa;

A. B cocTaBe XUJIOMUKPOHOB.

b. B Buze coeil »KeTYHBIX KUCIIOT.

B. Boinenenue ¢ dpexkanusmu.

I'. B Buae crepouiHpIX TOPMOHOB.

. Pacmemmsiercst go anetmi-KoA.

1.2. HazoBHUTE UCTOYHUKU U ITYTH UCIIOJIB30BAHUS X0JIECTEPOJIa B OpTraHU3ME.

3aoanue 2. BplyuuTe mocCineoBaTebHOCTh PEAKLM CUHTE3a XoJjecTeposa u3 aunetui-KoA
10 00pa3oBaHUs MEBaJIOHATa, 00paTUTE BHUMaHNE Ha (PEPMEHTHI.

2.1. OTBeThTE HA BOMPOC: MOXKHO JIM CHIDKEHHUEM MOTPEOJIeHHs XOJIeCTeposia ¢ MUIIeH 10
100 mr/ cyT BBI3BaTh CHIYKECHHE KOHIIEHTPAIIUH XO0JIECTEPOIIa B KPOBU?

3aoanue 3. BelyunuTe CTPOCHHE U POJIb PA3IMYHBIX JMIIONPOTENHOB B TPAHCIIOPTE XOJIECTE-
posia B opranmusMme, ydactue JIITHIT u JIIIBII B nmepeHoce xonecreposna U3 KpOBOTOKA B TKAaHU U
130BITKA XOJIECTEPOJIa U3 TKAaHEH B ME€UEHb.

3.1. Bribepure, B Kakoil popMe MUILIEBOM XOJIECTEPOIT TOCTYNAET B KPOBOTOK:

A. JIITHIL b. JIIBIL. B. JIITOHII. I'. XunomMuKkpoHOB.

3aoanue 4. llpu naTEeHCUBHON (PuU3MUecKol paboTe aKTUBUPYETCS MOOMIM3ALUS HEHTpaib-
HBIX )KHPOB U3 JIETIO.

4.1. Kakoil ¢ppepMeHT oCyIIeCTBISET BHYTPUKIETOUHbIN JTUOIN3?

A. Ilencus.

b. 'opMOH-uyBCTBUTENBHAS JIMNIA3A.

B. JIunonporenHnunasa.

I'. Ounonentuaasa.

. ®ocdonumasza.

4.2. KakuM ropMOHOM aKTHBHPYETCsI 3TOT pepMeHT?
A. UHcynuHOM. b. I'1rokaronom. B. Kansimutonunom. I'. OxcuTommHOM.

Hpaeuﬂbnocmb 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-
TOJIOTHUECKUX PEKOMEHIALUH B IJIa3Me KPOBH JIA0OPATOPHO MOATBEPKICHO MOBBIIIEHUE YPOBHS
aHTHATEPOreHHbIX JUIONPOTENHOB. Kakue JIMnonpoTenHbl SABISIOTCS aHTHATEPOr€HHBIMU?

A. JIITOHIL b. JIITHIL. B. JIIIBIL. I'. X1JIOMUKPOHBI.

3aoanue 2. Y nojnei, B pallioHe KOTOPBIX Mpeo0iIagaeT pacTUTENbHAS TUINA U PhI0a, 3HAUN-
TENbHO CHMXKEH PHUCK 3a0oJieBaHUs atepockiiepo3oM. Kakue BelecTBa, BXOAAIIUE B COCTaB 3TUX
MIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aeiictaue? Mx posb B oOMeHe xosecteposa?

3aoanue 3. KakuM TOpPMOHOM PETYIHPYETCSI CKOPOCTH MOOMIIM3ALINY KUPOB MPH H3MEHEHUHT
pexuma nuTaHus’?

A. I'IIOKaroHoM. I'. KanbuTOHMHOM.

b. OkcutormHom. M. Ilapatupunom.

B. AnpenanuHom.

3aoanue 4. Ilpu obGcrmenoBaHUM TMOAPOCTKA, CTPATAIONICIO KCAHTOMATO30M, BBISBIICHA Ce-
MeliHas rurnepxosiecteposieMus. KoHIeHTpamus Kakux JIMIONPOTEUHOB PE3KO MOBBIIIEHA B KPOBU
MpY JAHHOW MaTOJIOTUu?

A. Xunomukponos.  b. JIITHIIL. B. JIIIOHII. I'. JIIIBIL.

3aoanue 5. ]Iy cuTyanuu, Korja NpoOUCXOAUT AETOHUPOBAHUE JIMIIUAOB, XapaKTEPHO:
A. IloBbIlLIEHHE CEKPELIU UHCYJINHA.

b. YBenuuenue B KpOBU KOHIIEHTPALIUU CBOOOHBIX KHUPHBIX KUCIOT.

B. VBenuuenue B kpoBu koHueHTpauuu JIITOHII n xunomMukpoHoB.

I'. IloBpIIIEHHAs! AKTUBHOCTH FOPMOH-YYBCTBUTEIIbHOU JIUIIA3BI.

J1. IloBbIeHHAs: aKTUBHOCTB JIMIIONPOTEUHIIAIIA3HL.

3aoanue 6. CpaBHUTE OCOOEHHOCTH OMOCHHTE3a JUMHUIOB (TPHALMITIMLEPOSIOB) B pa3iny-
HBIX TKaHSX. 3aMOJIHUTE TaOIHUILy:

(I)opMa TPaHCIOpTa JUIIUI0B

Tkanb Hcxoanbie cy0cTpaThl CHHTE3a
W3 OpraHa

Causucras 0001049Ka
TOHKOU KHIIIKU
Ileuenn

Kuposas TkaHb

3aoanue 7. Kakuie MONIOKEHUS MPABUIBHBI ISl CUTYallld, KOTJa MPOUCXOIUT MOOMIN3AIINS
JIUTTAIOB?

A. KoHlleHTpa1us )KUpHBIX KUCIOT B KPOBU BBIIIE HOPMBIL.

b. Konuentpauus JIIIOHII Beire HOpMBL.

B. 'opMOH-uyBCTBHUTEIbHAS JIUITIA3a HAXOIUTCA B (hochopuarpoBaHHoi (hopme.

I'. Jlumonporennnunasa HaxoauTcs B GochoprInpoBaHHOM dopme.

J1. AKTUBHOCTb JIMIIONIPOTENHIINIIA3H] CHUKEHA.

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

1. bBuocuntes xKupoB A. CBOOOHBII TIIUIIEPOI UCTIONB3YETCs AJIsI CHHTE3a )KUPOB.
B IICYCHU. b. B nmporecce 6uocunTtesa obpasyercs hocharuinas KUCiIoTa.
2. buocunTes xKUpOB B. Ctumynupyercs npu HU3KOM KOHLEHTPALUH TJIFOKO3bI B KPOBH.
B JKUPOBOW TKaHH. I'. CunTesnpyemslii )kup o0Opa3yeT BaKyOJIH, 3alOJTHSIOIINE [IATO-
3. O6a mporecca. Iasmy.
4. Hu onuH.
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OTBeTHI K pelIeHnI0 3aJaHN I

/Jlna camonpoeepku ucxo0no2o ypoensa 3HaHUIL’
1—T.

Jlna camocmosamenvhou padomet:
11—5b,B.21—pna.31—T.41—5;42—b.

JIABOPATOPHAS PABOTA (60 MUHYT)

Onpenenenue copep:kaHusi [-TUNONPOTEHHOB (JTUIONPOTEHHOB HHU3KOH NJIOTHOCTH)
B IJIa3Me KPOBH.

BoNbIIMHCTBO MUMUOB HAXOATCS B KPOBH HE B CBOOOHOM COCTOSIHUH, & B COCTaBE OEIKOBO-
JUNUAHBIX KOMIUIEKCOB (JUMONPOTEUHOB). DpaKkiuy JIMIONPOTEUHOB OTIUYAIOTCS MO OTHOCH-
TEJILHOM MOJIEKYJISIPHOM Macce, KOJIMYECTBY O€JKa, MPOLEHTHOMY COJCPKAHHUIO OTAEIbHBIX JIH-
MUJHBIX KOMIIOHEHTOB. JIMMOMPOTENHBI MOKHO Pa3AeNUTh Pa3IMUYHbIMU METOJaMU: 3JeKTpodope-
3a, TOHKOCJIOHHON Xpomarorpaduu, yapTpaleHTprU(pYrupoBaHus B COJIEBBIX PACTBOpPAX pa3IMIHON
wiotHocTU. [Ipu anexTpodopeTnyeckom pasieIeHHH JTUIONPOTEUHOB TIa3Mbl KPOBH (Ha XpOMATO-
rpaduyeckoil Oymare, aleTarieiIioao3e, arape, B MOJMAKPHUIAMHUIHOM Telie) TOoIydarT Gpakiuu
XUJIOMHUKPOHOB U JIUTIONIPOTENHOB PA3IMYHON TUIOTHOCTH: o-nunonporenss! (JITIBIT) umerot mo-
JIBUKHOCTE 0-TII00YMHOB, P-rumonpotenasl (JITTHIT) o6mamaroT MOABUKHOCTBIO B-TIIO0YITHHOB.
[Ipe-B-nmunonpoteunnst (JIIOHII) Ha anexktpodoperpamme pacrosararoTcsi OT JUHUM CTapTa Mepen
B-nunonporenHamu, IO3TOMY Y HUX TaKO€ Ha3BaHHUE.

Omnpenenenue cofepxaHus -IUNONPOTEMHOB B IJIa3Me KPOBU MMEET 3HaYCHHE AJIs AUarHo-
CTHKU aTepOCKJIEpO3a, OCTPHIX M XPOHMYECKUX 3a00JIeBaHUM IE€UEHU, KCAHTOMAaTO3a U APYTUX
MaTOJIOTUH.

Ilpunyun memooda. ®oromerpuyeckuii MeToJl. B OCHOBY MeTOlla IMOOXKEeHa CIIOCOOHOCTh
B-munonporennos (JIITHIT) ocaxknatbest B MPUCYTCTBUM XJIOPUJIA KaJbIMs U TEMAapHHA; MPU 3TOM
U3MEHSIETCd MYTHOCTh pacTtBopa. [lo cTemeHuM MOMYTHEHMsI pacTBOpa U CYAST O KOHLEHTpaluu
[-MUIIONPOTENHOB B CHIBOPOTKE KPOBH.

Xo00 paoomur. B npodupky BHOCAT 2 M 0,025 M pactopa CaClz u 0,2 M1 CBIBOPOTKH KpoO-
BHU, nepeMeninBaioT. OnpenensioT onTHYecKyto MIoTHOCTh pacTBopa (E1) nmpotus pactBopa CaClz
Ha KOJIODUMETPE B KIOBETax 5 MM Mpu kpacHoM cBeTtopuibTpe (630 HM). B kioBeTy mo0aBisitoT
0,1 M pacTBOpa renapuHa, NEpeMEIINBAOT U TOYHO Yepe3 4 MUH CHOBA OIPEIEISIIOT ONTHYECKYIO
mI0THOCTH pacTBopa (E2) B Tex ke ycrnoBusix.

Pacuem. BprauciiroT pa3HOCTb ONTUYECKUX IUIOTHOCTEN U YMHOKaKOT €€ Ha 10 — smmupu-
yecKuil Ko3(QGUIUEHT, NpeaaoKeHHbI JIeABUHOM, T. K. TOCTpOEHUE KaTuOpPOBOYHONW KPUBOHM CO-
IIPSDKEHO C PSAAOM TPYAHOCTEM:

x (/1) = (E2— E1)-10.

B Hop™me conepxanue B-nunonporeMHoB coctaBiser 3—4,5 r/n. Conepxanue B-mumnomnpo-
TEHMHOB KO0JIeOJIeTCs B 3aBUCMMOCTH OT BO3pacTa M IMoJa.

Pesyabrarer: Ei1= E> =
Pacuer:

BriBoOa:

IHoanuce npenojgaBares:
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3AHATHE 15
BHYTPHUKJIETOYHBIA OBMEH )KAUPHBIX KHCJOT. KETOHOBBIE TEJIA.
KOJINMYECTBEHHOE OIIPEJAEJIEHUE XOJIECTEPOJIA B CBIBOPOTKE KPOBU

AKTYaJIbHOCTH TeMbl. JKupHbIe KHUCIOTHI — HEOTHEMJIEMbI COCTABHON KOMIIOHEHT OO0JIb-
LIMHCTBA JUNUA0B. [IoHMMaHWe MEXaHW3MOB CHHTE3a U Paclaja >KUPHBIX KUCIOT UMEET OO0JIbIIOoe
MPaKTHYECKOE 3HAUEHHE B JACATENLHOCTH Bpada. MHoOrue 00Je3HH, BPOXKICHHbIE U TIPHOOPETEHHBIE,
OIIPEIEISIIOTCA HapyIIEHUSMH B COOTHOLIEHMH IIPOLIECCOB aHaboIM3Ma W KaTabosm3Mma KUPHbIX
KHUCHIO0T. HapylieHue coOTHOLIEHHs HE3aMEHUMBIX JKUPHBIX KUCIIOT B MUTAHUM MOKET NMPUBOJIUTH
K CYIIECTBEHHBIM U3MEHEHMSIM B COCTaBE SMKO3aHOUIOB U, KaK CJIEICTBHE, K PA3JIMYHON IIaTOJIOTUH.

OpauH U3 BaXKHBIX [TOKa3aTeNlel JMIUIHOIO 0OMEHa — COJepyKaHue KETOHOBBIX Tell. KeToHo-
BbIE TeJla COJIEPKATCs B KPOBU 3/10pPOBOI0 UeJIOBEKa B HEOONbIIMX KoiuuecTBax. OnHaKo, MpH ca-
XapHOM Jra0eTe, TOJIOAaHNN KOHIIEHTPAIUS KETOHOBBIX TEJ MOXKET MOBBIIIATHCS B HECKOJIBKO pas,
pa3BHUBacTCs KETOHEMUS.

Henp 3aHATHA. U3YYUTh IPOLECCHl OKUCIEHUS U CUHTE3a KUPHBIX KUCIIOT; MTO3HAKOMUTHCS
¢ MeTabOoJIM3MOM KETOHOBBIX TeJ; c(hOpMHUPOBATh MpeacTaBieHue 00 3MK03aHOUAAX U UX (QYHKIH-
SX; IPUOOPECTH HABBIKU ONPE/IEIICHUS X0JIECTEPOIIa U KETOHOBBIX TEJI.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
IIOBTOPUTbH U3!

" OUOOP2AHUYECKOU XUMUU:

— peaKIHH anbI0JFHOW KOHJIEHCAlWH, (OPMHPOBAHUE M XAPAKTEPUCTUKA CI0XHOI(PHUPHOI
CBSI3U, BBICILINE KUPHBIE KUCIIOTHI (CTpOeHHe, HOMEHKIIaTypa, cBoiicTBa); [10JI, npoaykts! [10J];

— KETOHOBBIE T€Ja U UX CBOMCTBA,

" OUONOCUYECKOU XUMUU.

— LEHTpPaJIbHbIE NIYTH MeTadoau3Ma (OKHCIUTENbHOE AEKapOOKCUIMPOBAHHE MHPOBUHO-
rpagHoi kucaoThl, [[TK);

— 1neHTo30(h0oc(aTHbIN MyTh;

— JIUXOTOMHYECKHH pacmas INIIOKO3BI;

— OKHCIUTeNbHOE GochopunupoBaHue.

3AJJAHUSA JJI51 CAMOITPOBEPKH UCXOJHOI'O YPOBHSI 3HAHUI

3aoanue 1. Onpenenute koanyecTBO Moiib AT®, cuHTe3npyemMoe 3a CUET MOJTHOTO OKHUCIIe-
HUS OJHOTO MOJISL:

1. I'mroko35I. A.17.
2. Auetni-KoA. b. 18.
3. Cyknunun-KoA. B. 10.
4. ®ocdoanokcuaieToHa. I'. 25.
. 32(30).

3aoanue 2. B uccrenyeMoil MoYe ONpPENENTUIN BBIPAKCHHYIO KHCIYIO PEAaKIUI0 3a CHeT
BEIIECTBA, 00JIa/Ial0IIEeT0 CBOMCTBAMU KETOHOB. Kakoe M3 mepedrcIIeHHBIX BEIIECTB MOXKET 00ycC-
JIOBUTH 3TO u3MeHenue pH moun?

A. AleToH. I'. AueroykcycHast KHCIIOTA.

b. SInTapnas xucnora. . YkcycHas kuciora.

B. Yronpnas kucnora.

3aoanue 3. B Moue GOJIBHOTO C BBIPAKEHHOM KHCIIOW peakIuei ONpeaesnin CoJepKaHue
B-runpokcudyrupata. 13 kakoro npemecTBeHHUKa OH MOXKET 00pa3oBaThCs?

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-Oxucnenune kak HEHTPaIbHBIA MyTh KaTabOIM3Ma XKUPHBIX KUCIOT. CyOKJIeTOYHAs JIO-
KaJlM3alus Mpolecca, akTUBALUs KUPHBIX KUCIIOT, TPAHCIOPT B MUTOXOHJPUH. XUMH3M OKHUCIIE-
HUs, ydacTHe BUTaMHUHOB. CompshKeHHE C IPOLECCOM OKHUCIUTENIBLHOro (ochopuarpoBaHus
Y DHEPreTHYECKUI BBIXOA. B-OKUCIEHUE KUPHBIX KUCIOT ¢ HEUYETHBIM KOJHMUYECTBOM YIJIEPOIHBIX
aTOMOB, HEHACBILEHHBIX )KUPHBIX KUCIOT. OCOOCHHOCTH [3-OKUCIIEHUS B IEPOKCUCOMAX.

2. a-OKuciIeHne U M-OKUCIECHHE KaK BTOPUYHBIC IMTyTH 0OMEeHa )XUPHBIX KKCIoT. CyOKeTou-
Has JIOKaJIu3alus, NpoAyKThl, ONOJIOrNYecKas poib.

3. buocunTe3 xupHbIX Kuciaor. CyOKiIeTouHas JOKaIU3alus, CyOCTpaThl, XUMU3M, PETyJIs-
1. OcoOOEHHOCTH CTPOEHHUS allMIICUHTa3bl. Poiib Manuk-pepMeHTa.

4. CuHTe3 HEeHACHIICHHBIX KHUPHBIX KUcIoT. CyOcTpaThl, (hepMeHTHBIE cucTeMbl. [lonnnena-
CBIIIEHHBIE) )KUPHBIE KUCIOTHl KaK He3aMeHUMble (pakTopsl nutanus. [IpencraBurenu, 6uonornye-
CKasl poJib.

5. Merabonu3m apaxuJOHOBON KHCIOTHL. bruocuHTe3 31K03aHOUO0B (MIPOCTarIaHANHbI, IPO-
CTALIMKJIMHBI, JIEHKOTPUEHBI, TPOMOOKCAHbI) U UX OMOJIOTHYECKas! POJIb.

6. Kerorenes: TkaneBas U CcyOKJI€TOUYHAs JOKaIU3aLMs, CyOCTpaThl, XUMU3M. OKCUMETHUIITITY-
TapUJIOBBIM MyTh 00pa30BaHUsl KETOHOBBIX TeJl. MOJIEKyJIsipHbIE MEXaHU3Mbl KETOHEMHI TIpH ca-
XapHOM Jmabere, HeIOCTATOYHOM YIJIE€BOAHOM IUTAHWUHU, FOJOJAHUU. Y TUIIU3AIUs KETOHOBBIX Tell
(B3amMONpeBpaIeHHs, aKTUBAIHS, BKIIOYCHHE B METAa0O0IN3M, SHEPTEeTHKA OKUCIICHHS).

7. Anernn-KoA kak nentpanbHbiii Metabonut. [lytn ero morpedienus B kierkax. B3aumo-
CBSI3b JIMIIUJHOTO U YIJIeBOAHOro oomeHa. [lytu npeBpaitienus riuueposa B KJIeTKax. DHepreTuie-
CKHUl OanaHC OKUCIIEHUS MIIMLEPOIa.

JIMTEPATYPA JUIAA ITIOATOTOBKHA

Ocnognasn

1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 234-249,
258-260.

2. Buonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musnck : Beimr, mik., 2013. C. 200-210, 212-214.

3. KoHcnexT Jexuuii.

JHononnumenvnasn

1. Buoxumus uenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.

2. Buoxumus. Kpatkuii kypc ¢ ynpaxnenusmu u 3anadamu / mon pen. E. C. Ceepuna, A. 5. Huxo-
nmaeBa. Mocksa : ITD0TAP-ME]L, 2001. C. 186-189, 193-198, 205-210.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. PaccunTtaiite SHEPreTHUECKU BBIXOJ [3-OKUCIECHUS XUPHBIX KUCIOT. [y 3TOTO
HY>KHO TIOMHUTb, YTO:

A.Yucno moneit anernn-KoA, oOpasyromuxcst B pe3yiabTaTe OKUCIEHHS >KUPHBIX KHUCIIOT
C YETHBIM YHCJIOM aTOMOB yriiepoa (N), MOXKHO paccuuTaTh 1mo Ghopmyie: n/2.

b. Kaxnaprit mons anietun-KoA nanee oxucnsiercs B LITK ¢ o6pazoBanuem 10 monp ATO.

B. B kaxaoMm BHUTKE [3-OKHCIIEHUS IMPOUCXOAAT JBE PEAKIMH JETHAPUPOBAHUS, B KOTOPBIX
BoccTanaBuBaroTcs oana monekyna HATT (HAJJHHY) u oxaa monexyna ®AJT (PAIH2), nmosto-
My Kax/blii BUTOK JnaeT dyeTbipe AT® npu conpspKeHHH € MPOLIECCOM OKUCIUTENBHOTO (hocdopu-
JUPOBAHUS.

I'. Uncno BUTKOB MOXKHO paccuuTarh 1o ¢popmyie: N/2 — 1, T. K. B MOCIAETHHI BUTOK [3-OKHUC-
JeHus Bceraa BcrymaeT OyTtupmin-KoA u mpu ero paciieruieHuu oOpasyercst nBa anetuia-KoA,
a He OJIMH, KaK BO BCEX MPEIbIAYIINX BUTKAX.

. Cymmapusiit Boixoq AT aiig -OKUCIEHUS KUPHBIX KHUCIOT C YETHBIM YHCIIOM aTOMOB
yriiepojia MOKHO pacCYUTaTh 1Mo 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-
MaJbMUATOWITIULEPOIIA.

AJNTrOpUTM pELICHHUS:

1) Hanumure peakuio rTuapoian3a 3TOro COSAMHEHHUS.

2) Paccuwnraiite konuuectBo AT®D, oOpasyrorieecs Mpy OKUCICHUN KaXKI0H MOJICKYJIbI Malb-
MUTUHOBOU KUCIOTEI 10 CO2 u H20.

3) Hanmmmwmre peakimy karabonusma rimiepodna (riauuepon — docdornuiepon — AHOKCH-
anerodocdar — rimnepanpaeruadocdar) o CO2 u H20.

4) PaccuuTaiite konmuuectBo AT®, oOpasyroiieecs: IpyU OKUCICHUU OJHOM MOJICKYJIbI TIIHIIC-
pona g0 CO2 u H20.

5) PaccuunTaiite cymmapHsblii Bbixo AT® rpu MosTHOM OKHUCIICHUH TPUITATbMHUTOWITIHLIEPOIIA.

1.2. ITpu KakOM YCJIOBHH aKTUBHPYETCS [3-OKHUCICHUE )KHUPHBIX KUCIOT?
A. Ilpu ymeHblIeHUH cuHTE3a MajloHuI-KoA B uro3oie.

b. IIpu yBenuyeHun KOHUEHTPALUU HAJITHH' B MHUTOXOHPHUSX.

B. IIpu runokcun.

I'. I[Ipn Hanmu4uu GOJBIIOrO KOJIMYECTBA TITFOKO3HI.

3aoanue 2.
2.1. HanumuTe peakiyy IepBOro BUTKA CHHTE3a AJIbMUTHHOBOM KUCIIOTHI:

2.2. Haniummre CYMMApHO€ YPaBHCHUC CHUHTC3a MaJIbMUTHHOBOM KHCJIOTHI M MHOCUHUTAUTE
KOJINYECTBO TUKIJIOB, HGO6XOHI/IMI>IX JJIs1 €€ CHHTE3Aa:

2.3. CKOJBKO MOJIEKYN TIIOKO3bI HYXXHO 3aTpaTHTh, YTOOBI CHHTE3UPOBATH | MOJEKYITy
TpunansMuTonnriuuepona? Kakve mytu meraboau3mMa TIIOKO3bI MMOCTABIAIOT CyOCTpaThl Ui JHU-
noresesa?

2.4, YKaxche, KaKuC U3 NMPUBCACHHBIX HUXKC KUPHBIX KHUCJIOT

1) CuHTE3UpyIOTCS B OpraHUu3Me. A.18:2 (9, 12).
2) He cunTe3upyroTcs B opranuzMe b. 18:1 (9).
Y JIOJIKHBI TIOCTYMATh C MHUIIIEH. B. 18:3 (9, 12, 15).
I'. 18:0.
. 16:0.

2.5. Ilpu Kakux yciaoBUsIX OyJeT yBEIMUMUBATHCSA CUHTE3 )KUPHBIX KUCIOT?
A. Ilpy noBBIIEHNH KOHLIEHTPALMHU TJIFOKO3bI B KPOBH I1OCIIE €1bI.

b. [Ipu cHMXeHNN CeKpelnn NHCYJIMHA.

B. IIpu yBenuueHuu ceKpenny IioKaroHa.

I'. TIpu nedochoprmpoanuu anetuia-KoA-kapOokcumnasbl.

J1. ITpy n30BITOYHOM MOCTYIICHUH KUPOB C THILEH.
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3aoanue 3.
3.1. Ykaxure, kakue (YHKIUU PEryTHPYIOT MEPECIUCICHHBIC HUXKE SHKO3aHOUIbI:

1. JIe#KOTpHUEHBI. A. CokparnieHue TJIAJKUX MBI, JIMIOIU3, CEKpeIus, MpOHHIlae-
2. IlpocrarnaHiuHblI. MOCTb, 3JIE€KTPOJIUTHBIN OallaHC, CBEPThIBAHNE KPOBU.
3. TpomOOKcaHBI. b. Xemorakcuc, BocnaJieHue, auIepruueCKUue PeaklUuy, COKpaIEeHUe

rIIaIkoi MyckynaTypsl OporxoB u JKKT.
B. Arperamnusi TpoMOOIIUTOB, CY’)KCHHE COCYJIOB U OpPOHXOB, PErylisi-
1us ypoBHs HAM® B TpoMOoOIMTAX.

3.2. I3BeCTHO, 4TO acUPUH HEOOPATUMO UHTHOUPYET IIUKIOOKCUTCHA3Y.

A. OObsiCHUTE, TIOYEMY aCIMPUH B MAJIbIX J03aX MOXET MPUMEHSATHCS IS TPEAOTBPAIICHUS
o0pa3oBaHUs TPOMOOB.

b. YV HekoTOpbIX rojiel (C TEHETHYECKOW MpPEepacroioKEHHOCThIO) MPUHATHE acIHUpPHHA
MOJKET BBI3BaTh NPUCTYI OPOHXUAIBHOM aCTMbI — TaK Ha3bIBAEMYIO aCUPHHOBYIO acTMy. [lomo-
TYT JIU TaHHOMY OOJIBHOMY CTEPOUIHBIC Iperaparhi?

3aoanue 4. VI3yunte nytu o0pa3oBaHUs KETOHOBBIX TEJ B IEYEHU U UX MeTabonusm. O6pa-
TUTE BHUMAaHUE Ha TO, 4YTO alleToaneTaT u B-ruApokcuOyTupaT o0Opa3yroTcsi B HOpMe B HEOOIbILIUX
KOJIMYECTBAaX, a alleTOH — JIMIIb P 3HAYUTEIbHOM HAKOIUIEHUU KETOHOBBIX Teld (TOJIoAaHUe, ca-
XapHBINA qUa0eT).

4.1. Kakue opranbsl B HOpME UCIOJIB3YIOT alleTOAIeTaT B KAYECTBE UCTOUYHUKA YHEPTUHU?

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

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

Hpa@uﬂbHOCWlb pemeHuﬁ npoeepbnie, cConocmasue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHW A TEMBI)

3aoanue 1. 1.1. OnuH UK B-OKUCIEHUS BKJIIOYAET YEThIPE MOCIEIOBATENbHbIE PEaKLUU.
Br16epuTe npaBuiIbHYIO MOCIE0BATEIBLHOCTD:

A. Oxucnenue, aeruaparanus, OKUCICHUE, PACIIEIUICHHUE.

b. BoccTanoBnenue, JeruIpupoBaHUE, BOCCTAHOBIICHHUE, PACILEIUICHHUE.

B. [lerunpupoBanue, rugpatanus, AeTHIPUPOBAHNUE, PACLICIUICHHE.

I'. I'mppupoBanue, aeruaparanus, THIPUPOBAHKUE, PACLICIUICHHE.

J1. Boccranosiienue, rufipatanys, JeruApUpOBaHUE, PACILIEIITICHUE.

1.2. VI3BecTHO HACIENCTBEHHOE 3a00JI€BaHNE, PH KOTOPOM B CKEJICTHBIX MBIIIIAX CHIKEHA
KOHIIGHTpAallMsl KapHUTHHA B pe3ynbTare Aedexra (pepMeHTOB, y4acTBYIOIIUX B ero cuHrese. OT-
BEThTE Ha BOIPOCHI:

A. Kak ckaxercs Ha CIIOCOOHOCTH BBINOJHATH JJIUTENBHYIO pabOTy CHHXKEHHE KOHIEHTpa-
LM KapHUTHHA?

b. ITog MUKPOCKOIIOM B KJIETKAaX TaKUX MBIIIL BUJIHBI BaKyosu xupa. OObICHUTE UX MPOUC-
XOXKJCHHUE.

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

Bua oxkuciaenus Jlokaau3anus Buabl oknciisieMbIX JKUPHBIX KHCJIOT
o-Oxuciienne
o-Oxuciienne

1))
2)

B-Oxucnenne
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2.2. HazoBuTe npu4uHy U nposiBiieHus 0one3nu Pedsyma.

3adanue 3. 3.1. I3yunB MeTa00JIM3M KUPHBIX KUCIIOT, 3aMIOJTHUTE TaOJIUILY:

IIponeccnr B-Oxucienue

buocunres

Jlokanuzanus npouecca

Ucxonnsrii cyocTpat

[epenocunk cybcTpara yepes MUTO-
XOHAPHATBHYI0 MEMOpaHy

KodhepMeHThI OKUCITUTENBEHO-
BOCCTaHOBUTENHHBIX PEaKInil

Wcrounuk npucoenuHsiemMoro ¢par-
MEHTA W OTINEIUIIeMBIN (pparMeHT

PerynstopHbie pepMeHTHI

Perynupyromue ¢akropst

AKTHBaTOPHI

HNHrudurtopst

3aoanue 4. Y nanucHTa 06Hapy>1<eH0 IOBBIIICHUE COACPIKAHNA KCTOHOBLIX TCJI B KPOBHU. HpI/I

KAaKUX COCTOSIHUSIX OpraHu3Ma HaOJI01aeTCsi KETOHEMUs?
A. Ilpu 1uTensHON MBIIIEYHOH padoTe.
b. Ilpu u30bITKE YTII€BOAOB B MHIIIE.
B. IIpu orcyTCcTBUH )XUPOB B IULIE.
I'. IIpu romonanum.
J1. Ilpu HapylieHUH nepeBapuBaHUsl )KUPOB.

OTBeThI K pelieHnI0 3aJaHN I

Jlna camonpoeepku ucxo0Hoz2o ypoeHs 3HAHUIL.
11-1;2-B;3-T;4-A).2—T.3—B.

Jlna camocmoamenvhoil padomet:

1.1—336,5. 1.2 — A. 2.3 — 34 MONEKYJbI TJIFOKO3BI.
24.1-b, T, 1;2—-A,B;25—A,T.
31.1-5;2-A;3-B.41—B5,1;4.2—20 ATO.

JIABOPATOPHAS PABOTA (60 MUHYT)

Padora 1. OnpeneseHne KOHIEHTPALMH XO0JECTEPOJIa B CHIBOPOTKE KPOBH (pepMeHTAa-

TUBHBIM METOA0M.

Ilpunyun memooa. OnpenencHue XoJecTeposia Mocie ero (GpepMEeHTaTHBHOIO THAPOIU3A

1 okucieHus. MHaukaTopoM sBIsSeTCS XWHOHUMMH,
U 4-aMMHO(EHa30Ha B IPUCYTCTBUU (eHOIIa U IEPOKCUAA3HI.

oOpa3zyeMblii M3 TIEPEKHCH BOJOpOJA

Xonectepoit + xKupHasi KUCIO0Ta

Xonecmeponacmepasa
Ddup xonecrepona + H.O >
Xonecmeponokcudasa
Xomnectepoin + O >
Ilepoxcuoasa

»
»

2 H>0; + 4-amunodenazon + denon

Xonecren-3-OH + H,0O;

XwnuounmuH + 4 H,O

OO6pa3yroumiics MpoayKT UMEET PO30BYIO OKpacky. MIHTEHCHBHOCTh OKpacKd MpPsIMO MpO-
MOPIMOHAJIbHA KOHIEHTPALUU XO0JIECTepoIa U u3MepseTcst POTOMETPUYECKH.

XonecTepos OnpeesitoT B CHIBOPOTKE KPOBH.
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Cxema IIOCTaHOBKH OIBITA:

Conep:xumMoe MpoonpoK OnpITHAs IPOOa, MJI CranpapTHas npo6a, M
CBIBOpPOTKa KPOBHU 0,02 -
CraHJapTHBIA PaCTBOP XOJIECTEPOJIa - 0,02
Pabouuii pacTBOp PepMEHTOB 2,0 2,0

[lepememmBaioT ¥ HHKYOUPYIOT peaknrOHHYIO cMech 5 MuH nipu 37 °C wnmm 10 MUH TIpr KOMHATHOHN TemIie-
parype

[Io okoHYaHMM WHKYOAIMM W3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOM M CTaHIApTHOMN
npo6 Ha Konopumerpe (AnuHa BOJIHBI 540 HM — 3€JeHblil CBETOQWIBTP) B KIOBETAX 5 MM IPOTUB
koHTpoJist. KonTpoabHast mpoda conepxkur 2,0 M pabodero pactsopa ¢pepmeHTOB. KOHTpOIBHYIO
poOy MO>KHO TOTOBUTH OJIHY Ha TPYIIILY.

Pacuem: C xomnect. (Mmoub/i) = 5,17 x (E npo6s1 / E cTang.)

Hopma xonecmepona B cbIBOpOTKE KpoBH — 3,9—6,2 MMOJIB/JI.

Knunuko-ouaznocmuueckoe 3nauenue. 1Ipyn HapylieHUH JTUIUAHOTO OOMEHA XOJIECTEPOI
MO’KET HaKaIlJIMBaThCsl B KPOBU. Veenuuenue ypoBHs X0JecTepoia B Iu1a3Me KPOBU (THIIEpX0jiecTe-
poJiemusi) HaOJIIOIaeTCs MPU aTepoCKiIepo3e, caxapHoM Anadere, MEXaHUYECKOH KenTyxe, HehpH-
Te, He(po3e (0COOCHHO MPH JHUIMOUIHBIX Hedposax), THIOTHUpPeo3e. [lonudicenue XoiecTepoia
B KpOBH (THUIIOXOJEeCcTepoeMusi) HabmoqaeTcsl Ipu aHeMHUsIX, TOJI0JIaHuu, TyOepKyie3e, TUIepTU-
peo3e, pakoBOM KaxeKCUH, IIAPEHXUMATO3HOMN JKENTyXe, OPAKEHUN LEHTPAIILHON HEPBHOM CHUCTE-
MBI, TUXOPAJOUYHBIX COCTOSIHUSX, IPU BBEJICHUU HHCYIIUHA.

Pesyabrar: Eom. = Ecr. =

Pacuer:

BriBOa:

PaGora 2. KayecTBeHHbIE peaKIIMM HA ALETOH M ALETOYKCYCHYI0 KHCJIOTY

2.1. Ilpoba Jlezansa na ayemon. ANETOH B IIEIOYHON cpenie JaeT ¢ HUTPOIIPYCCHIOM HATpPHUs
OpaH)KeBO-KpacHOe okpauirBaHue. [locie moaKuciIeHns: KOHIIEHTPUPOBAHHON YKCYCHOM KHUCIOTON
o0pasyeTcst COeIMHEHNE BUITHEBOTO IIBETA.

X00 pabomut. B mpobupky BHOCAT | kammo moun, 1 karumo 10 % pactBopa NaOH u 1 xamutio
CBEXKENPUTOTOBICHHOTO HHUTpONpyccuaa HaTpus. [losBiseTcss opaHX)eBO-KpacHOE OKpalliBaHHE.
Jlo6aBnsoT 3 Kamid KOHIEHTPHUPOBAHHOW YKCYCHOM KHCIIOTBI, MOSIBJISETCS BUIIHEBO-KPAaCHOE
OKpaIlIiBaHUE.

Pesyabrar:

2.2. Peakuyusn I'epxapoma na auemoykcycHyio Kucjionty.

X00 padomwr. K 5 xannsm Moud MpUOABISIOT MO KaruisiM 5 % pacTBOp XJIOPHOTO JKeje3a;
pH 3TOM BBIMaAaeT ocagok ¢ocdaroB B popme FePOs. [lpu Hammumm aneToykCycHON KHCIOTHI
JanbHelIee MpuOaBIeHUE XJIOPHOTO XKelle3a MPUBOJIUT K TOSBICHUIO BUITHEBO-KPACHOTO OKpa-
muBanus. [Ipu cTostHUM OKpacka OJieHEeT BCIEICTBUE CAMOIMPOU3BOJIBLHOTO JIeKapOOKCUINPOBa-
HUS allETOYKCYCHOM KUCIOTHI.

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

Pe3yabrar:

BbIBOaBI.

IMoanuch, mpenoaaBarteJisi:
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3AHATHE 16
KOJIVIOKBUYM 110 TEME «OBMEH JIMITUOB»

Bonpoch 1J151 NOATOTOBKYU K KOJLUIOKBUYMY':

1. Kakue BemiecTBa OTHOCSTCS K JHMMHJAM, [IPOCTHIM JIMIHJIaM, HEOMBUISIEMBIM M OMBbLIsIE-
MeIM JunuaaM? CTpykTypa, (U3MKO-XUMHUYECKHE CBOMCTBA M (DYHKIUH HPHUPOJHBIX BOCKOB,
aIMIITIULEPOJIOB, MHIEPOo- U cHUHTO(POCHOIUNUAO0B, MNIUKOIUINAOB, CYIb(OIUNUIOB. YMenTe
nucaTh XUMHUYECKHE (POPMYIBI alMIrInIeposioB, GochaTuIHONW KUCIOTHI, (ochaTHINIUNHO3UTA,
nu3onenuTuHa, GocharuanidTaHomamuHa, Gocharuauiacepuna, hochaTuaIuIXoNuHa, MaTbMUATH-
HOBOW, CTEapUHOBOM, OJICMHOBOW, JIMHOJICBOW, JMHOJCHOBOW M apaxUJIOHOBOW KHCIIOT, OJIOK-
CXEMBI CTPOCHHMS IIepaMKIa, 11epedpo3u10B 1 raHnrano3uaoB (GMy1), churromuenna.

2. Dtanbl NepeBapuBaHus JUIHIOB B JKEITYyI0YHO-KHIIEYHOM Tpakre. [IpencraBurenu mep-
BUYHBIX, KOHBIOTHPOBAHHBIX M BTOPUYHBIX JKETUHBIX KUCIOT. MecTo ux oOpa3oBaHUs, POJb B Ie-
pEeBapUBaHUH JIUMTUAOB. OMYJIBIHPYIOUINE CBOWCTBA KEMYHBIX KHUCIOT B MPOCBETE KUIICYHHKA.
Ponb taypuna u rimunuHa. [ledeHouHO-KUIIEUHAS PEUUPKYIISALNS KETIHBIX KUCIIOT.

3. YMeliTe mucath peakuu [B-OKUCICHHsS KUPHBIX KHCIOT C YETHBHIM M HEYETHBIM YHCIIOM
YIJIAEPOAHBIX aTOMOB, IMOJCYUTHIBATH IHEPreTHUUECKUN BBIXOJ[ MOJIHOTO OKHCIEHUS OTAEIbHBIX
KUPHBIX KUCJIOT M allMITIUIEepooB. Kakue KupHbIe KUCIOTHI MOABEPTAIOTCS B-OKUCICHHIO B Tie-
pokcucomax? Orinnume B-oKUCIEHUS B MUTOXOHPUSAX U EPOKCUCOMAX.

4. B KaKko 4acTu KIETKH OCYIIECTBISECTCS O-THIPOKCHINPOBAHHHUE U M-OKHCICHNUE KUPHBIX
kucnot? Meraboaudeckue MoCieICTBUS HapyIIeHUsI CHHTE3a pelenTopa Juis GuTaHaTTUIPOKCHIa-
3bl, HAPYILLIEHUS B OpraHu3me rnpu Oonesnu Pedsyma.

5. PerynsTopHas B3aUMOCBS3b [3-OKUCIICHUS KUPHBIX KHCIOT B KJIETKaX M a3pOOHOT0 OKHC-
JICHHS TIIFOKO3bI. DTaIbl PEBPAICHUS YTIIEBOIOB B IETIOHUPYEMBbIE JTUITH B (CXeMa).

6. depMeHTHBIE CUCTEMBI, OTBETCTBEHHBIE 32 00pa30BaHNE HEHACHIIEHHBIX JKUPHBIX KHCIOT
B KJIeTKe. HeHachImeHHbIe )KUPHBIE KUCIIOTHI, OTHOCSIIIUECS K TPYIIE He3aMEHIUMBIX (DaKTOpOB mH-
TaHus. Cxema CUHTEe3a apaxuI0HOBOW KUCIIOTHI M ITyTH €€ NCIIOIb30BAHUS.

7. Bupasl 51K03aHOMIOB, 3aKOHOMEPHOCTH UX JEHCTBUA, PYHKIIMU B OopraHu3Me. MexaHusm
JeWCTBUS MPOTUBOBOCHAIUTENILHBIX JIEKAPCTBEHHBIX MTPENApaTOB HECTEPOUTHON MPUPOIBI.

8. YcnoBus, mpu KOTOPHIX aKTHBHPYETCS] OMOCHHTE3 KUPHBIX KUCIIOT B KIIETKaxX. BHyTpu-
KJICTOYHAsl JIOKAJIM3aIHsl 3TOr0 Mpoliecca U MPOUCXO0KACHNUE UCXOIHBIX cyOcTpaToB. Peakiuu cus-
T€3a XKUPHBIX KHUCIOT. YMETh pacCUUTHIBATh 3aTPATy MOJIEKYJI IIFOKO3bl Ha CUHTE3 MOJIEKYJIbI 3a-
JaHHOTO TPHUALMIITIIUIEPOJIA.

9. Cxemsrl myteit oOpaszosanust HAJI®OH-H' i keToanuipeyKTa3Hoi 1 eHOMIPETyKTa3HOM
peakiuii GMOCHHTEe3a )KUPHBIX KUCJIOT B FeNaTOUUTaX U aJUIOIHUTaX.

10. Cxonbko AT® HYXHO 3aTpaTHTh Ha CHHTE3 JKUPHBIX KHUCIOT (KHUCIOTHI IO BalleMmy
YCMOTPEHHMIO), YTOOBI 00ECTIEYNTh MU 00pa30BaHKE OJJHOM MOJIEKYIIBI IIIOKOLepaMuaa’?

11. Cxema ¢epMeHTOB TKaHEBOIrO JbIXxaHus. KoMIUIeKChl JbpIXaTeNbHOM 1enu. YKa3aTh Ha
CXEM€ y4acTKM ¢ SHeprueu, JocrarouHoi s oopaszoBanus AT®. Ha ocHoBaHHMU Kakoro uamepse-
MOTO IOKa3aTeiasi MOKHO OMNPENENIUTh KOJMYECTBO SHEPTUH, BHIACISEMON B peakluu MepeHoca
2NeKTpoHOB? Perynsanus apixarenpHol nenu, poias AID, ATO.

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 Lemnb. 3HaiiTe, yeMy paBeH KoapduumeHt pochopunuposanus (P/O)
JUIS KQXKJI0TO U3 3TUX cyOcTpaToB. Ha cxeme 00s13aTesIbHO yKa3bIBaTh YYaCTKU COMPSKEHUS TPaHC-
MopTa 3JIEKTPOHOB U GochopriinpoBanHus. MOXKHO JIM UCIIOIB30BATh JUIsl OKUCIEHUS CYOCTpaToOB B
mutoxonapusx HAJI®™? Pons HAZII®H H' B xieTke.

13. Yto Takoe okucnutensHoe GochoprinpoBanue (onpeaeacHue, CyOKIeToOUHas JOKaIu3a-
nus)? OcHoBHbIE TOJOXeHUs1 Teopuu [1. Murtuenna, OOBICHSIONIME MEXaHW3M OKHCIUTEILHOTO
dochopunmpoBanus. Uto Takoe pa3olieHne oKucIuTensHoro gpochoprnupoBanusi? Kakumu cBoii-
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CTBaMH JIOJDKEH 00J1a1aTh pazodmuTens? [Ipumeps! pazoOmuTeneii. Kak n3MensieTcst mporece oKuc-
JUTETHHOTO (PochOPUINPOBAHUS NTPH HEAOCTATKE KUCIOPOAa B KJIeTKaxX (OOBSICHUTH MEXaHU3M)?

14. Nuruburopsl nepeHoca 3J€KTPOHOB IO JbIXaTENbHON Lienu. B kakoM cocTosiHuM (OKuUC-
JICHHOM WJIM BOCCTAHOBJICHHOM) OyJIyT HAXOIAUTbCS MEPEHOCUUKH 3JIEKTPOHOB IMPH OJIOKaJe LIEMu:
a) MPOU3BOJHBIMH 0apOUTYPOBOM KUCIIOTHI; 0) MaJTOHOBOHM KHUCIOTOM; B) IMAHUIAMH, YTapHBIM Ta-
30M; I') pPOTEHOHOM; J1) aHTUMHUIIUHOM A?

15. Peaknuu oOpa3zoBanus P-TUAPOKCH-B-MeTHiriyTapui-KoA M MeBaJOHOBOW KHCIOTHL
[IyTn ucnosib30BaHus ATUX coeAuHEHM B KileTke. Perymsinus aktuBHoctu ['MI'-KoA penykrassbl.

16. Cunre3 xoiyiecTeponia B KJIeTkax (cxema). Perymsius 3Toro mpoiecca, HampaBlIeHHAs HA
3alUTY KJIETKH OT Ieperpy3ku xonecrepoioM. CocTaBisione MexaHu3Ma noaaep>kanus 0ananca
XoJiecTepotia B KJIeTKax, poib ano Ai, ano D, ano B-100, JIXAT, ki1eTo4HBIX peulenTopoB, OCTaT-
KOB xuiioMukpoHoB, JITIIIIT u JITIBII.

17. ®akropsl, ciocOOCTBYIOLME BBICOKOMY YPOBHIO Xojectepoisia B coctase JIIIBIIL, B co-
craBe JIIIHII. BeposiTHBIM MeXaHHU3M y4yacTUsi XOJeCTEpoJia B pa3BUTUU arepockieposa. [Ipowmc-
XOXKIEHHUE U POJIb NEHUCTHIX KJIETOK. Mcxoas n3 Metabonus3ma xonecreposia B OpraHu3Me U ero pe-
TYJISIUHN, YMETh 000CHOBATh MOJXObl K CHHYKEHHIO €0 YPOBHS B KPOBH.

18. Bo3MokHBIE MEXaHU3MBI aTEPOTEHHOTO JICHCTBUS JIMIIONPOTEHHA ().

19. Yro Ttakoe aucinunonporenHeMusi? I[IpUyuHBI U MPOSIBICHUSA THIIEPIUIIONPOTEHHEMHIA
|-V Tunos (o kmaccudukanuu Openprukcona).

20. IIpeanoxxuTh MEXaHWU3M DPa3BUTHUS TOCJIEACTBUN B PE3yJbTaTe CHUKEHHS aKTHUBHOCTH
JIMIONIPOTENHIINIA3hl B KPOBH, MEUEHOUHOM Junasel, ano C-2, HeA0CTaTOYHOCTU PELIENTOPOB JJIs
arno B-48/E.

21. OcoOGeHHOCTH CHHTE3a TPUALIMIITIIMIEPOJIOB B KJIETKAX KUPOBOW TKAHM, IEYCHU M PECHH-
Te3a B KUILIEYHHUKE (pPEaKlUu ITHX MPOIECCOB).

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

23. Bo3MOKHbIE TIPUYMHBI MOBBIIIEHUS! YPOBHSI CBOOOJIHBIX JKUPHBIX KUCIIOT B KpoBH. Poib
aroJIUIONPOTENHOB, TOPMOH-UYYBCTBUTEIBHOM JTUIA3bI.

24. Mecropacnonoxenue neicteus ¢pocdonumnas A1, Az, C u D Ha cTpykTypy dochonunu-
noB. Peakuuu cuHTre3a neuutuHa. JIMMOTpOnHbIE PaKkTOphl, X POJIb B HAPYUICHUH CUHTE3a IJIMIIE-
podocdonunuaoB B neueHH. MexaHu3M pa3BUTHS AKUPOBOT'O MEPEPOKACHUS TIEUSHH.

25. TloHsATHE «KETOHOBBHIE TeNlay, UX XUMHUecKue (GopMynbl. Peakunn cuHTE3a KETOHOBBIX
TeJ, JOKalIn3aluus B KieTKe. Poiabp B opraHuzMe. YMeETb pacCUUTaTh KOJIMYECTBO MOJIEKYJ KETOHO-
BBIX T€J, 00pa3yroMIUXCs U3 OJHOM MOJIEKYJIbl 3aJaHHOU KUPHOMN KUCIIOTHI.

26. YMeTh mucaTh PEeaklUU BKIIIOYEHHS KETOHOBBIX T€J B MPOLECC YHEPTrONPOIYKIIUHU, €ro
OpraHHas U BHYTPUKJIETOYHAS JIOKATU3AIMs, SHEPreTUUECKUI BBIXO/I.

27. IloHsATHE «KETO3», BEPOATHBI MEXaHHU3M €ro MPOUCXOXKJIEHHsS IpU caxapHOM auadere,
rOJI0JJaHUH.

Bomnpocsl 111 MOATOTOBKH K KOJUIOKBUYMY IS cTyAeHToB MDUY:

1. Jlunuael, obmias XapakTepUCTUKA M KIacCHUpHUKalusi. XapakTEepUCTUKA TPYII JIUIHIOB
(xumuueckue GopMyJibl U HOMEHKJIATypa allITIUIeposIoB U TIUIepodocOoIUnuIoB; OJI0K-CXEMBbI
CTpOEHHS BOCKOB, C(UHTO(OCHOIUNUAOB, TTTUKOIUITUIOB, CYJIb(OIUITHIOB).

2. IlepeBapuBaHue JIMIHUJIOB, 3TaNbl. DMYJIbIUpOBaHUE (Ha3HaYEeHHUE, (PAKTOPHI, CTAOMIU3AIINS
KHUPOBOM AMynbcun). JKemup, jKeTUHbIEe KUCIOTHI (IEPBUYHbBIE, KOHBIOTHPOBAHHBIE, BTOPHUYHBIE).
Mecto 00pa3oBaHus, y4acTHE B YCBOGHUH JIUMUIOB MUIIK. [le4eHOUHO-KUIIEUHAsT PELUPKYIALUS
KEIMYHBIX KUCHOT. ['maponu3 mununoB nuiy (dpepMeHTbl, cxembl IpeBpauieHuil). BcaceiBanue
(MexaHHU3MBbI, MULIEIUISIPHOE PACTBOPEHUE, Cy1b0a MULIEIL).

3. Pecunres TpranmnriuneposioB u rmnepodochorunuaoB B SHTEPOIUTAX.

4. TpancrnopTHble (POPMBI JIUMUAOB B KpoBU. CTpOEHHE U METa00IM3M XMIOMUKPOHOB.
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5. Cunte3 TAI u rnunepodoconunuaoB B MEYEHU U )KUPOBOM TKaHH (POJIb JTUIMOTPOITHBIX
(hakTopoB).

6. Crpykrypa u meradonusm JIIIOHII (umonpoTeMHOB o4eHb HHU3KOH TuioTHOCTH), JITIIT
(JIMTTOTIPOTEMHOB  TIPOMEXYTOYHOW TuIoTHOCTH), JIITHII (JIMmonmpoTernHOB HHU3KOW IUIOTHOCTH),
JIIIBII (munonpoTenHOB BBICOKOM MIIOTHOCTH). BroxuMus arepockiepo3a, MHEKC aTepOT€HHOCTH.

7. XonecTtepos, OUonorudeckas poJib, OMOCHMHTE3 XOJecTeposa (TKaHeBasi M CYOKJIETOUHAS
JOKaJIM3aIusi, CyOCTpaThl, dTanbl, XUMHU3M | dTama, perynsmus).

8. MoOunu3anus JIMIUI0B U3 )KUPOBOM TKaHU. [ OpMOH-4yBCTBUTEIbHAS JIUIIA3A.

9. B-Okwucnenue xxupHbIX KUcaoT. CyOKIETOUHAS JIOKATU3aIUs MPOIecca, aKTUBAIUS SKHUP-
HBIX KHCJIOT, TPAHCIOPT B MUTOXOHJPUU. XUMHU3M OKHUCIJICHHUS, CONPSHKEHUE C MPOIECCOM OKUCIH-
TEJNLHOTO (HOCHOPUIHPOBAHUS M SHEPTETUUECKUN BBIXO[. B-OKHCICHHE )KUPHBIX KUCIOT C HEYeT-
HBIM KOJIMYECTBOM YTJIEPOJHBIX aTOMOB, HEHACBIILIEHHBIX KUPHBIX KUCIOT. OcoOeHHOCTH [3-OKHC-
JIEHUS B IEPOKCUCOMAX.

10. buocunTe3 XUpHBIX KUCIOT. CyOKIeTOUHAas JOKaIU3alus, CyOCTpaThl, XUMHU3M, PErys-
1usi. OcCOOEHHOCTH CTPOCHUS allIICHHTA3bl. POk Manuik-pepMenTa.

11. TonuHeHaCHIIEHHBIE KUPHBIE KHUCIOTHI KaK He3aMeHuMble dakTopsl nutanus. [Ipencra-
BUTEJIN, OMOJIOTUYECKAs POJIb.

12. Metabonu3m apaxuJOHOBOW KHUCIOTHL. bHocuHTE3 »3iik03aHOMIOB (IPOCTArjaH/IMHBI,
MIPOCTALMKIINHBI, JIESHKOTPUEHBI, TPOMOOKCaHbI) U X OMOJIOTUYECKAs POJIb.

13. Kerorenes: TkaHeBas M CyOKJIeTOYHAs JIOKAIMU3AIMs, CyOCTpaThl, XUMU3M. MOIEKysp-
HBbIC MEXaHW3MBI KETOHEMHUH MpH caxapHOM auabeTe W TOJOJaHWU. Y THIIU3AIHs KETOHOBBIX Tell
(B3auMomnpeBpalleHus, akTUBalKs, BKIIOYEHHE B META00IM3M, SJHEPTeTUKA OKUCIICHHUS).

14. Auernn-KoA kak LeHTpajbHbII METaOOIUT.

15. I'opmoHanbHast perymisius 0OMeHa JUMHI0B.



OBMEH BEJIKOB

3AHSATHE 17
IHEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3 KEJIYJ1OYHOI'O COKA

AKTYaJIbHOCTh TeMbl. OCHOBHBIM MMOCTABIIUKOM a30Ta B OPraHU3ME SIBJISTFOTCSI aMHHOKHC-
JIOTBl. AMHHOKHCJIOTBI 00pa3yroTcsi B Mpoliecce mporeosinza 0eiakoB. Pacran OeIKkoB B OpraHuzMe
OCYIIECTBISIOT MpoTeas3bl. CyliecTBYET MPOTEOIN3 ABYX THUIIOB — TOTAIBHBIN (HEOTPaHUYCHHBIH ),
IIPH KOTOPOM O€JIKM paciaJaroTcs 0 aMUHOKHUCIIOT, U OIPAaHUYCHHBIN (YaCTUYHBIN), IIPU KOTOPOM
OTIIETUISICTCS HECKOJIBKO aMUHOKUCIIOT. OTpaHHUEHHBIN MTPOTEO0JIN3 UMEET PETYISATOPHOE 3HAUCHUE
(akTuBaIus (HEPMEHTOB, TOPMOHOB OCJIKOBOW MPHUPOJBI, CUCTEMa CBEPTHIBAHHMS KPOBH, CHCTEMa
KOMIUIEMEHTa U JIpyrue mpoiieccel). [lepeBapruBanre OENKOB B KEITYIOYHO-KUIIIEYHOM TPAKTE —
3TO pacCHICTUICHHE WX JI0 aMHHOKHCIOT. OT 3TOro 3aBUCHUT TOJIHOLIGHHOE CHAOKEHHE OpraHu3Ma
a30TOM W HE3aMCHHMBIMU (DaKTOpaMH MHTAHUS, K KOTOPHIM OTHOCSTCS HE3aMEHUMBbIC aMHHOKHC-
notel. [lepeBapuBanue OCYIIECTBISIOT COMsIHASI KUCTIOTa U npoTea3bl. 00 oOMeHe OeNKOB CyAsT MO
a30THCTOMY OallaHCy — Pa3HUIE MEXTY IMOCTYIUICHUEM a30Ta B COCTaBe OCIKOB WM BBIICICHHUIO
a30Ta U3 OpPraHu3Ma.

Lenn 3ansTus: chopMupoBaTh MPeACTaBICHUE 00 OOIICH KOHICNIIMA 0OMEHa a30Ta B opra-
HU3ME, 0 OeJIKe KaK TJIABHOM ITHIIICBOM UCTOYHHUKE a30Ta M aMHHOKHUCIIOT; TIOJYYHTh MPEIICTABICHUE
0 MOJICKYJISIpHBIX OCHOBax mepeBapuBanHus 0enkoB B JKKT, ocoOeHHOCTSX NEHCTBUS pa3iIMYHBIX
MPOTea3 M UCIOIB30BAHUU WX MHTHOUTOPOB B KIMHUYECKOW MPAKTHKE, BCACHIBAHMH AMHHOKHUCIIOT
Y TPAHCIIOPTE UX B KICTKU; HAYYUTHCS MPUMCHATH MOJYYCHHBIC 3HAHHS JIJIsl OOBSICHEHUS MPUYHH
HaApYIIIEHUS YCBOCHUS OSJIKOB MHUIIN; OCBOMTH METObI KIIMHUYECKOTO aHAJIHM3a KEITyIOYHOTO COKa.

TpeGoBanusi K HCXOAHOMY YPOBHIO 3HaHMii. /IS NOJHOTO YCBOEHUS TEMbI HEOOXOIUMO
MTOBTOPUTH H3:

" buoxXuUMUL.

— CTPOCHHE aMUHOKHCIIOT;

— CTPYKTYpHasi OpraHu3aius OelIKOBON MOJIEKYIIbI,

— (EepMEeHTHI.

3AJAHUSA AJI51 CAMOIIPOBEPKH UCXOJHOT'O YPOBHSI 3HAHUIA

3aoanue 1. Ilpu vccnenoBaHUU KETYJOYHOTO COKAa METOAOM Trelb-(UIbTPALUU BBIACIUIN
HEaKTHBHYIO (hopMy IercuHa ¢ MosekyisipHoi Mmaccoit 42 k/la. ITocne noGaBieHus k dpepMeHTy
COJITHOM KHUCJIOTBHI MOJIEKYJISIpHAsl Macca NencuHa ymMmeHbImiachk 10 35 k/la u pepmeHT cran akTus-
HbIM. Kakoii BUJ| peryasium xapakTepeH sl JaHHOTo epmeHTa’?

A. ®ochopunpoBaHue MOJIEKYJIbl hepMeHTa.

b. Annocrepuueckas perymisanus.

B. [Ipucoeannenue win oTIIEIIICHHE O€IKOB MHTHOUTOPOB.

I'. YacTuuHbI# TPOTEOIN3 MOJEKYIBI epMeHTa.

J. Perynsinust mo npuHIMITY OOpaTHOM CBSI3H.

3aoanue 2. B KIUHUKY rOCIIUTAIIM3UPOBAaH OOJILHOM C I€PMATUTOM OTKPBITHIX Y4aCTKOB KO-
KU, nuapeei, nemeHnuen. Berbepure, Kkakast U3 NEpPEeYUCIEHHBIX peakuil, MpoTeKaroas ¢ y4acTu-
eMm HAJT"-3aBucuMoro ¢gepMeHTa, HapyIIaeTcs pU JaHHOM 3a00JICBAHUH

A. OkucieHHEe MOJIOYHOM KHMCIIOTHI.

b. BzanmornpespalieHue ONTHYECKUX U30MEPOB.

B. I'maponus xupos.
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3aoanue 3. ]Ina paccachlBaHUS TOCIICONEPALMOHHBIX PYOLIOB OOJILHOMY IMPOBEIEH KYpC
anekTpodopesa TpUrcuHa. AKTUBALIMSA KaKOTO THUIA XMMUYECKUX PEaKLUl JEKUT B OCHOBE HH3U-
MoTepanuu?

A. U3omepuzanuu.

b. Oxcunopenykiumu.

B. Cunresa.

I'. I'maponu3sa.

J. TlepeHoca ¢GyHKIIMOHATBHBIX TPYIIIL.

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

Bonpocs! puis1 06cyxneHust:

1. Yto Ttakoe azotucthlii Oananc? Kakue BUABI a30THCTOrO OanaHca UMEIOT MECTO B HOpME
U IIpY IATOJIOTUU?

2. I[TorpebHOCTD B Oenkax. buonoruveckas eHHOCTh OCIIKOB.

3. Uto Takoe nporeonn3? Poiabs OrpaHMuEHHOTO MPOTEOJIH3a B OpPraHU3Me.

4. I'me npoucxonut nepeapuBanue 6enkoB? Kakue ¢hepMeHTHI y4acTBYIOT B 3TOM Iipoliecce?
OO6mmas xapakrepucTuka rnporeas. x cyocrpaTHas cienuuIHOCTh U MECTO JICHCTBHS.

5. Ponp xenymnoyHoro coka B mepeBapuBaHUU OelKOB. MexaHU3Mbl 00pa30BaHUS COJISHOMN
KHCJIOTBI B JKEITyIKE.

6. BcacbiBaHre aMUHOKHUCIIOT, TPAHCHIOPT AMUHOKHUCIIOT B KJIETKHU.

7. IIpoueccel rHUEHUs OesKOB B KuIleUHHKE. O0e3BpeXUBaHUE MPOAYKTOB FHUEHMS U KCe-
HOOHUOTHKOB.

JIMTEPATYPA JUIA IIOATOTOBKHA

OcnosHnasn
buonocuuecxas xumus / B. K. Kyxra [u 1p.]. Mocksa : Bunom, Munck : Acap, 2008. C. 261-277.
buonocuuecxas xumus / A. J1. Taranosud, [u ap.]. Musck : Beimr. mk., 2013. C. 218-225.
3. KoHcnekr nexkuuii.

N =

Jononnumensnasn
1. Jlenunoacep, A. OcoBbl Onoxumum / A. Jleannmxep. 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 JTalbl IEPEBAPUBAHUS OCITKOB:

a) B XeJyzke; 0) B IpOCBETE TOHKOI'O KUIIEYHUKA; B) «IIPUCTEHOYHOE)» IepeBapUBaHHUE.

1.2. 3anoMHuTe (EepMEeHTHI, YYacTBYIOIIME HA KaXKIOM OJTale MepeBapuBaHUs OENKOB,
Y 3HalTe cienuuIHOCTh UX JAeHCTBUS, pH-onTHMYM, MEXaHWU3M aKTHUBAIIHH.

1.3. 3amoMHUTE: KOHEYHBIM pE3YJNbTaTOM IMEepeBapUBaHUs OETKOB SIBISETCS OOpa3oBaHUE
AMUHOKHCIIOT, JIETKO TPOHUKAIOIINX B KJIETKH CIU3UCTOMN MOCPECTBOM aKTUBHOTO TPAHCIIOPTA.

1.4. HayuuTech 00BACHATh MPUYHHBI MOSBICHUS B KPOBOTOKE (heHOoIa, MHJ0Ma, CKaToa, My-
TpeCIIMHa, KaJlaBeprHA MOCJIE MepEeBaApUBAHUS OCIIKOBOM MUIIHY B KEITYJOYHO-KHUIIICYHOM TPAKTE.

1.5. buonoruueckoe 3HaueHUE MEpEeBapUBAHMS OCIKOB 3aKIIOYAETCs B TOM, YTO Omaromaps
ATOMY MPOIIECCY MPOUCXOIUT:

A. ObpazoBanue HaboOpa aMHUHOKHUCIOT, HEOOXOIUMBIX JUIsI CHHTE3a COOCTBEHHBIX OEIKOB
opraHu3ma ¥ OMOJIOTHYECKN aKTHBHBIX COCTMHEHHH.

b. OTtmennenne HeOETKOBOM YaCTH CIIOKHBIX OEJIKOB (JIUMO-, HYKJICOMPOTEUHOB), 4TO 00JIer-
YaeT paciiernieHue OeIKOBOM YaCTH MOJICKYJIBI.

B. O6pa3zoBanue npoAyKTOB, JIUIIEHHBIX AHTUTEHHON CHEIU(PUIHOCTH.

I'. O6pazoBanue MPOITYKTOB, KOTOPHIE MOTYT JIETKO MPOHUKATH B KJIETKH CIU3UCTOW 000JI0Y-
KH KHIIIEYHHUKA.
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3aoanue 2. Yto siBiseTcs Ha4aIbHON MPUYMHON 00pa30BaHMs aKTUBHBIX MPOTEOTUTUYECKUX
(dhepMeHTOB U3 MPOoGHEepPMEHTOB?

A. COnmxeHne aMUuHOKUCIIOT, BXOSIINX B AKTUBHBIN LIEHTD.

b. 3MeHneHnne BTOpUYHON CTPYKTYpHI epMEeHTA.

B. O0pa3oBanue HOBBIX CBs3€i B MOJIeKyJe (pepmMeHTa.

I'. UI3smeHeHne nepBUYHON CTPYKTYPBI.

J1. I3MeHeHne TpeTUYHOU CTPYKTYPHI.

3aoanue 3. UTo npeoxpaHseT CEKPETOPHBIEC KIETKHU OT IEUCTBUA MpoTeas3?
A. Hanuuwue cinusy, coaepkallen reTeporomcaxapuisl.

b. AxtuBanus pepMeHTa TONBKO B MOJIOCTH (KEITy/IKa, KUIICYHHUKA).

B. Hannuune riMkonpoTeMHOB Ha HAPY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBHE CYOCTpPATOB.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamul.

ITPOBEPLTE BAIIIN 3HAHUS (CAMOKOHTPOJII: YCBOEHUA TEMI)I)

3aoanue 1. Ilpn oCTpBIX MAaHKpPEATHTAX MPOUCXOIUT MPEXKIECBPEMEHHAs aKTUBAIHMA podep-
MEHTOB B KJIETKaxX MaHKpeaTHUeCKOH >kene3bl. B pe3ynbrare MeXaHW4ecKoro MOBPEKIACHUS (CHIIb-
HO€ CIaBJIMBaHKE, TPABMbI) IPOPEPMEHTHI BHIXOJAT U3 KIETOK U aKTUBU3UPYIOTCS B CaMOM Kelie3e,
a HE B IIOJIOCTH TOHKOM KUIIKH.

OTBeThTE HA BOIIPOCHL:

A. Kakue hepMeHTBI MOTYT aKTUBHPOBATHCSI PU OCTPHIX MaHKpeaTUuTax?

b. Kakue nocneacTsust MOXKET BbI3BaTh TaKasi aKTUBALUS?

B. Kak MOHO yMEHBIINTh pa3pyLIUTEIbHOE IEUCTBUE TAHKPEATUYECKUX IIpOTeas?

I'. BUOXMMHYECKUM TECTOM Ha OCTPBIM MAHKPEATUT B KJIMHUYECKON MPAKTHKE CIYKHUT OIpe-
JIeICHHE aKTUBHOCTU O-aMHJIa3bl B KPOBU O0NbHOT0. OOBICHUTE, MOYEMY YBEIMUYUBAECTCS aKTHB-
HOCTb O-aMHJIa3bl B KPOBH IIPH OCTPOM MaHKPEATHUTE.

3aoanue 2. 1Ipu runoanyiIHOM raCTpUTE CHUKEHUE KMCIOTHOCTH JKEITYAOYHOTO COKa BBI3bI-
BAE€T TOPMOKEHUE YAaCTUYHOTO MPOTEOJIM3a MOJEKYJbI MENCUHOTeHA. M3MEeHeHusT Kakoro ypoBHs
CTPYKTYpPHOM OpraHuzanuy pepMeHTa UMEI0T pellaoliee 3HaYeHUe Ipu ero akTuBauu?

A. IlepBUYHOI CTPYKTYPBI.

b. Bropu4HO#i CTpyKTYpBI.

B. TpeTtn4HOM CTPYKTYpHI.

I'. YUeTBepTUYHOU CTPYKTYPHI.

J1. boiiee BBICOKOTO YpOBHSI.

3aoanue 3. MyxunHa HanpasiieH B OOJbHUILY C TUArHO30M OCTPBIA MaHKpPEaTUT, MpH KOTO-
POM BCIIEACTBHE BHYTPUKJIETOUHON aKTHUBALMU MAHKpEeaTHYeCKUX (PEPMEHTOB MPOUCXOIUT paspy-
meHue TkaHed. [laruenty Obl1 Ha3HAYEH MpenapaT KOHTPUKAI — KOHKYPEHTHBI HHTHOUTOp MaH-
KpeaTnueckux (epMeHTOB. BriOepute xapakTepHble 0COOEHHOCTH MHTHOMPOBAHMUS:

A. HruOutop ABisieTCs CTPYKTYPHBIM aHAJIOTOM CyOcTpaTa.

b. Crenenp uHruOMpOBaHUs 3aBUCUT OT KOHIEHTPALlUU HHTUOUTOPA.

B. CtpykTypa nHruOuTOpa HE MOX0Ka Ha CTPYKTYpY cyocTpara.

I'. Crenenb MHTHOMPOBAHUS 3aBUCUT OT BPEMEHH JIEHCTBUS MHTUOUTOPA.

J1. O6pa3oBaHHEe HEAKTUBHOT'O KOMILIEKCA HHTHOUTOP-CyOCTpaT.

OTBeThI K pelIeHNI0 3aJaHN I

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL
1—T.2—A.3—T.

Hna camocmoamenvnoit pabomot.
15—A,b,BI.2—T.3—A,B,B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

Pa6ora 1. KosinyecTBeHHOE onpeae/ieHre KUCJIOTHOCTH KeJTyJ0YHOI0 COKa

Ipunyun memooa. OOLIYIO KACIOTHOCTD KEIYJOUYHOTO COKa M3MEPSIOT B MuutmianTpax 0,1
H pactBopa NaOH, 3aTpauennoro Ha HeiTpanuzanuio 1000 M1 KeTyI04HOTO0 COKa B MPUCYTCTBUH
uHArKaropa ¢eHondranenna (3oua nepexona pH 8,3—10,0; Hmke 8,2 — OecuBeTHbIH, Bhile 10 —
KpacHblii). B HopMe 00111ast KUCJIOTHOCTB JIJIs1 B3pOCIIOTO YeoBeka cocrapisieT 40—60 Mmoib/mn, y HO-
BOPOXKICHHBIX — 2,8 MMOIb/J, y aeteid ot 1 mecsima 10 1 roga — 4-20 MMoIb/.

CopepxaHuie cBOOOTHON COJITHOM KUCIIOTHI B XKEIYyI0YHOM COKE U3MEPSIOT B MUJUTMIUTPAX
0,1 1 pactBopa NaOH, 3aTpauennoro Ha HelTpanu3amuio 1000 M KeTyJOYHOTO COKA B MPUCYT-
CTBUM MHJMKATOpa ITHMETUIIaMHHOa300eH307a (30Ha nepexoqa pH 2,9-4,0; mmwke 2,9 — po3oBo-
KpacHblif; Bbime 4,0 — xenteiid). CBOOOAHAS CONSHAsI KMCIOTA TOYTH BCS OTTHUTPOBBIBACTCS TPU
pH 3,0; mpu 3TOM OKpacka AMMETUIAMHUHOA300€H30J1a U3MEHSAETCS OT PO30BO-KPAcCHOM 710 OpaHKe-
Boil. Cozeprkanue CBOOOJHON COJISTHON KUCIOTH B HOpMe cocTaBisieT 20—40 MMoib/i (y HOBOPOX-
neHHbIX — 0,5 MMOJIB/T).

Omnpenenenne oOIIECH KUCIOTHOCTH, CBOOOJHOHM COJITHOM KHCIOTHI M CBSI3AHHOW COJITHOMN
KHCIIOTHI IPOBOJUTCSI B OJTHOM MOPIIMH KEIYI0YHOTO cOKa. TUTpOBaHUE MPOBOJAT C ABYMS MHIU-
KaTOpaMu: TUMETHIAMUHOA300€H30JI0M ¥ (PEHOIPTATICHHOM.

X00 pabompr. OTMEPUBAIOT MUIETKONH B KOJMOOYKY 10 MII Kemymo4HOro coka, JOOaBJISIOT
1 ka0 muMeTIIIaMrHOa300eH301a U 2 Karu ¢eHondranenna. [Ipyu HaIMYuy B KEITyTIOYHOM CO-
Ke CBOOO/IHOM COJITHOM KHCIIOTHI OH OKPAIlIMBAETCSl B KPACHBIN 1IBET C PO30BBIM OTTEHKOM, IIPU €€
OTCYTCTBHHM Cpa3y MOSIBISIETCS OpaHKeBasi OKpackKa.

Tutpyrotr 0,1 © NaOH u3 OropeTku 10 MOSIBIEHUS OPaHKEBOTO OKPAIIMBAHUS M PE3yabTaT
3anuchiBaioT (1-s1 OTMETKA, HCIOB3YeTCs IS pacdera coaepxanus ceoboonou HCI). He noGasisis
IeJI0YM B OIOPETKY, MPOAOIDKAIOT TUTPOBAHUE JIO MOSBICHUS JIMMOHHO-KEITOTO 1IBETa U PE3YJib-
TaT 3anuChIBaIOT (2-s1 orMeTka oT 0. Pazuuiy mexay 2-it u 1-if oTMeTKaMu MCIIONB3YIOT JUIsl pacue-
ta conepxanust ceszannot HCI). TIpoaomkaroT THTpOBAHKE 10 TMOSBICHHS PO30BOTO OKPAIIIMBAHHS
(3-s1 otmetka oT 0, UCTIONB3YeTCS IS pacueTa ooweti KUCIOMHOCHU).

Pacuem. Conepxanne cBobomnoit HCI (1-1 ormerka), csizannoit HCI (2-s1 ormeTka — 1-s
OTMETKA) ¥ OOIIYI0 KHUCIOTHOCTD (3-51 OTMETKA) paCCYUTHIBAIOT IO popMyIIe:

X (mmons/n) = A x1000 x 0,1/10

rae A — xommdectBo 0,1 H pactBopa NaOH, mMi; 10 — KOIHWYECTBO KEIyTOYHOTO COKa, B3SITOTO
s TUTpoBaHus, Mi; 0,1 — konudecTBo Mr/7kB. menoun B 1 mu 0,1 H pactBopa, Mmmosb; 1000 —
repecyer Ha 1 jmrp.

Pesyabrarsl:
CBo6oaunast HCI Cesizannas HCI OO01asi KHCJIOTHOCTH

Kenynounplii |A1 = Az = Ar—A1= Az =
cok Ne 1 _ _ _

X (MMonb/n) = X (MMouIb/1T) = X (MMoub/1T) =
Keaynounplii |A1 = Az = Ar—A1= Az =
cok Ne 2 _ _ _

X (MMoub/1T) = X (MMoutb/iT) = X (MMoub/1T) =
Kemynounbrii |Ar = Ar= Ar— A= Az =
cox No 3 X (MMOJIB/1T) = X (MMOJIB/1T) = X (MMOJIB/1T) =

Knunuko-ouaznocmuueckoe 3nauenue. Ilpu 3a00neBaHMSIX KeTyAKa KUCIOTHOCTb MOXKET
ObITh HYJIEBOH, MOHMKEHHON U TOBbIIEHHON. [Ipu S3BeHHON OOJE3HU KenyaKa WM TUIepanu-
HOM TacTpUTE MPOUCXOIUT YBEITUUYEHUE COJEpKaHHUsI CBOOOTHON COJISTHOM KHCIOTHI U OOIIel Kuc-
JoTHocTH (runepxijopruapusi). Ilpu rumoanuIHOM racTpure WIKM pake >Kelyaka Haliogaercs
YMEHBIIIEHUE KOJMYECTBA CBOOOIHOM COJITHON KUCIOTHI M 0OIIEH KMCIOTHOCTH (THITOXJIOPTUAPHS).
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[Ipu pake xenyaka, XpOHUYECKOM TaCTPUTE MHOTIa OTMEYAETCS MOJTHOE OTCYTCTBUE COISIHOM KHUC-
n0T1hI (axaopruapust). [Ipu 3710kauecTBEHHOM MallOKPOBHH, MPH paKe JKeTyIKa 4acTo HaOIroaaeTcs
MOJTHOE OTCYTCTBHE COJISTHOM KUCIOTHI U TIENICUHA (aXUJTus).

BriBoxa:

Pabora 2. O6Hapy:keHre MOJIOYHON KHCI0THI peakuuei Ypdeabmana

MosnouHas KMCJIO0Ta OTHOCHTCSI K MAaTOJOTMYECKHM COCTaBHBIM YacTAM JKEIYJAOYHOIO COKa
1 OOHApYXUBAETCS MPHU aXJIOPTHIPHUU BCIEJCTBUE YCUIICHUS IPOLIECCOB OPOKEHHS B KETyIKE.

Ilpunyun memooa. llpu no6aBnenun K peaktuBy Y pdenbmana, UMEOMEMY (UOIETOBYIO
OKpAaCKY, MaTOJOTUYECKOTO JKEIYTOUHOTO COKA IMOSBISETCS JKEITO-3€JIEHOE OKPALIMBAHUE BCIE-
CTBHE 00pa30BaHMs JIaKTaTa jkelie3a (IMoJIoKUTeIbHas peakuus Y dpdenpmana).

X00 pabomui. I'oToBsT B npobupke peaktus Y dpdenpmana (20 xamens 1 % pactBopa deHomna
u 2 xarum 1 % pacTtBopa XJopHOro kene3a). J1o0aBisioT B MpoOUPKY 5 Kameb KeTyJoYHOro COKa.
[Ipy HanM4YMKM MOJIOYHOM KHUCIIOTHI MOSBIIIECTCA KEITO-3€JIEHAs OKpACKa.

Pe3syabrar:

BriBOa:

Pa6ora 3. KosimuecTBeHHOeE onpee/ieHie AKTHBHOCTH MEINCHHA JKeJIyJ0YHOI0 COKA

Ilpunyun memooa. B ocHOBE MeTOJa JIEKUT CIHOCOOHOCTH NENCHHA B JKEIYIJOYHOM COKE
CTBOpaXHBaTh OEIOK MOJIOKa — KazenHoreH. CTBOpakMBaHHE MOJIOYHO-AIIETaTHOM cMecH mipu pH
4,9 u temniepatype 25 °C mencuHOM MPOUCXOIUT CTPOTO MapajlieTbHO €ro CIIOCOOHOCTH TepeBa-
puBaTh OeNKH. 3a €AUHUIY aKTUBHOCTH TETICHHA MPUHUMAIOT TaKOE €ro KOJIMYECTBO, KOTOPOE MPH
YKa3aHHBIX YCIIOBUSX CTBOPAKHUBAECT 5 MJI MOJIOYHO-aIleTaTHOW cMecu 3a 60 ¢ (9Ta yCllOBHAs e1u-
Huna coorserctByeT 0,010 Mr KpucTamIMUecKoro nerncuna). JKeayJouHbli COK YeloBeKa B HOpME
conepxuT B 1 mi 40-60 en. nmencuHa. Takum k€ METOJOM MOXXHO OIPEACIUTh aKTUBHOCTH YPO-
nericuHa B Moue. C MOUOi 310pOBOro yesoBeKa 3a CyTkH oObIuHO BeIensercs oT 150 no 300 en.
(1,5-3 mr) ypormencuHa.

Xo00 pabomwr. Ha nHO npoOupku ¢ momolpi0 MuUKporuneTku HamuaroT 0,1 mi pactBopa
MIENICUHA, a B IPYTYI0 NMPOoOHPKY HAJIMBAIOT 5 MJI MOJIOYHO-alleTaTHO cmecH. [lomeniatoT o0e mpo-
Ooupku B TepMmoctaT Ha 10 MuH. BeICTpO mepenuBarOT MOJIOYHO-AIETATHYI0 CMECh B MPOOHPKY
C METICUHOM, COJIEPKUMOE TPOOUPKH BCTPSIXMBAIOT. MOMEHT NPUIMBAHUS CMECH OTMEUaloT 10 ce-
KyHzIoMmepy. [IpoOHupKy co cMechlo BCTPSAXHMBAIOT, HAKJIOHSIOT €€ U HAOII0/IAl0T 32 MOSBJICHUEM Ha
€€ CTEHKAaxX MEePBbIX XJIONbEB Ka3eHHa. 3aHiChIBAIOT BPEMs CTBOPAKUBAHUS CMECH B CEKYHJIaX.

Pacuem. ]Ins pacueTra akTUBHOCTH IIEIICMHA B 1 MJI JKE€IyJOUHOrO coka AensaT 60 cekyHn Ha
BpEMS CTBOPAYKMBAHUS CMECH M TaKUM IYTEM HaxXOJAT KOJMYeCTBO eauHuI nencuHa B 0,1 mu xxe-
JyJJOYHOT'O COKa, a YMHOas Ha 10 — B 1 muL.

Knunuxo-ouaznocmuueckoe 3nauenue. [lpn axunuy yponerncuH B MOY€ U METCHH B XKely-
JIOYHOM COKE MOTYT IOJIHOCTBIO OTCYTCTBOBAaTh, a MPHU SI3BEHHON OOJIE3HH KETyJKa KOJIMUECTBO
MENICHA PE3KO YBEJINYEHO.

Pesyabrar: Tcek =

Pacuer:

BeiBOI:

IMoanuch, mpenoaaBarteJisi:
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3AHSATHE 18
BHYTPUKJIETOYHbIA OGMEH AMUHOKHCJIOT.
OBE3BPEXKUBAHUE AMMUAKA. KOJIMYECTBEHHOE OIIPEJEJIEHUE
OCTATOYHOI'O A30TA KPOBH 1 MOYEBHUHBI B MOYE.
HAPYHIEHUA AMUHOKHUCJIOTHOI'O OBMEHA

AKTyaJIbHOCTH TeMbl. [locTynuBIIMe B KIETKH aMUHOKHCIOTHI 00pa3yloT (pOH aMHUHOKHUC-
JIOT, KOTOPBII MOMOIHSETCA 3a CYET paciiajia MUIIEBbIX U TKAHEBBIX OETKOB U aMUHOKUCIIOT, 00pa-
3YIOIIUXCS U3 IPYTUX BEUIECTB. AMHHOKHUCIOTHI ()OH/IA KIIETKU MCIIONIB3YIOTCS JUIsl CHHTe3a OeIKOoB
U IpYyTUX COEIMHEHUH, a TaKXKe MOJABEPraloTCsl HHIUBUIYaTbHBIM MPEBPAICHUSIM U OOIIMM peak-
UM 00MeHa — TPaHCAMUHUPOBAHHIO, AE3aMUHUPOBAHHIO, JEKApOOKCHIMPOBAHUIO U aKTHUBAIMU
npu Ouocunteze OenkoB. BaxkHelnyto poiib B 0OMeHEe aMUHOKHCIIOT UrpaeT TIIyTaMaTIeruapore-
Ha3zHasg peakuus. B xone peakuuii nepeaMMHUPOBAHUS MPOMCXOJIUT pacmnaj] OJHUX aMHUHOKHCIIOT
Y CUHTE3 HOBBIX aMUHOKHCIIOT, 00€CIIeYBACTCSI B3aUMOCBSI3b PEAKIUil YIIIEBOAHOTO U OEIKOBOTO
oomena. Ilpu nexapOOKCHIIMPOBAaHUM AMHUHOKHCIOT 00pa3yloTcsi OMOTEHHBIE aMHUHBI — TpPHUIITa-
MHUH, CEpOTOHUH, ructamut, ['’”AMK, urparomue BaxxHyt poib B opraHusme. Peakuuu ne3amuHu-
pOBaHMsI IPUBOJASIT K 00pa30BaHUIO aMMHUAKa.

OO6pasyromuiics B mporecce MeTaboiM3Ma aMMHUAK SBJISETCS TOKCHYHBIM COCIUHEHHUEM,
B IEPBYIO OYEPEAb ISl UEHTPAJIbHOW HEPBHOM cucTembl. HapyllieHre mpoieccoB ero CBsi3bIBaHUS
1 00e3BpeKUBAaHUSI BEJCT K TMIIEPAMMOHHUEMHUH, PAa3BUTHI0 KOMATO3HOTO COCTOSIHUS U CMEPTH
00JIbHOTO. 3HaHKE TPOIIECCOB 00E3BPEKMBAHNS AaMMHAKa HEOOXOAMMO JIJIsl TOHUMAHUsI MEXaHU3Ma
BO3HHUKHOBEHHUS TMIIEPAMMOHHEMHUHU, CIOCOOOB OOpPHOBI C HEIO, a TaKKe JUIsi CBOEBPEMEHHOM JHa-
THOCTUKH U JICUEHUS BPOKJICHHBIX HAPYILIEHUH OPHUTUHOBOI'O LIMKJIA PEAKIIUN CUHTE3a MOUYEBUHBI.
3HAaKOMCTBO C HACJIEICTBEHHBIMHU HapYIICHUSIMH OOMEHa aMUHOKHUCIOT He0OXOIMMO AJIsi CBOEBpE-
MEHHOT'0 BBISIBJIEHUS 3TUX 3a00JI€BaHUM U UX JICUECHUS.

Baxkneiiimumm mokazaTteneM a30THCTOTO OOMeHa SBISETCS OCTaTOYHBIN a30T KpoBU. B kinHu-
YECKOH J1abOpaTOPHOM MPAKTUKE OMpeIesIeHne OCTaTOYHOTO a30Ta U ero Gpakiuii, a TakKe Move-
BUHBI B MOY€ MOMOTAET OLICHUTh BBIIEIUTENbHYIO (YHKIIMIO MOYEK, CTENEHb MOYEYHON U mede-
HOYHOM HEJIOCTaTOYHOCTH.

Ilesab 3aHATHSA: YCBOUTH OOIME IyTH OOMEHAa aMMHOKHCIIOT; HOJXYYUTh MPECTaBICHUE O IMy-
TAX oOMeHa 0€3a30TUCTOr0 OCTaTKa aMUHOKHCIIOT, O POJIM aMUHOKHCJIOT B 00pa30BaHUU Ba)KHBIX
OMOJIOTMYECKH aKTUBHBIX COCIUHEHH; H3yYHTh MPOIIECChl 00E€3BpEKMBAHNS AMMHUAKa B OPraHU3Me
1 BO3MOYKHBIE MEXaHU3Mbl Pa3BUTHs TMIIEPAMMOHUEMHH; 3aKPENUTh MPEACTABICHUE O MOJIEKYJISp-
HBIX MEXaHMU3MaX HACJIEZICTBEHHBIX MATOJIOTUH 0OMeHa ()eHUIIaIaHMHA U TUPO3UHA, HEKOTOPBIX JIpY-
I'MX HapyleHUsX oOMeHa OeIKOB M aMMHOKHUCIIOT; MPUOOPECTH HABBIKU KOJIMYECTBEHHOI'O OIpe/e-
JIEHUs OCTATOYHOT'O a30Ta KPOBU M MOYEBUHBI B MOYE M YCBOUTH JTUArHOCTUYECKYIO LIEHHOCTb 3TUX
ITOKa3aTeseH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMU. /[11 NOJHOrO YCBOEHHUS T€MbI HEOOXOJIUMO
MTOBTOPHUTH H3:

*  obwel xumuu.

— aMMMaK U COJIM aMMOHUS;

" OUOOP2AHUYECKOU XUMUU.

— MOYEBHHA — KOHEYHBIA MPOAYKT a30TUCTOr0 OOMEHa B OpraHM3Me YelIOBeKa; CTPYKTypa
Y CBOMCTBA MOYEBUHBI;

= OUONOCUYECKOU XUMUU

— (OpMyIIbI aMHHOKHCIIOT;

— (epMeHTHI; CTpyKTypa KodepMmenToB okcuaopenykras (HAL", HAI®*, ®MH, ®A).

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Jlannpie BpaueOHOTO OCMOTpA MOXKHUIOW JKEHITUHBI, MPOKUBAIONICH B JIOME ISt
MpecTapelbiX, COOTBETCTBOBAIH Nepudepuieckoii Helipornaruu. JlabopaTopHble aHATU3BI TOATBEP-
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JWIIA HEIOCTATOYHOCTh TUAMUHA. AKTHBHOCTh KaKMX IPOLIECCOB CHM)KEHA IIPU JaHHOM TMIIOBUTA-
MUHO3€?

A.TpaHcaMUHUPOBaHUE AMUHOKHCIIOT.

b. JlekapOokcuiinpoBaHie aMUHOKUCIIOT.

B. OxucnutensHoe A1eKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. OxucnuTenbHOE 1e3aMUHUPOBAHUE AMUHOKHUCIIOT.

3aoanue 2. Bciomuute knaccupukanuio GpepmenToB. @epMEHTHI KaKUX KIaCCOB yYacTBYIOT
B KaTaJlM3e PeaKkiyil Je3aMUHUPOBaHHS, IEPEAMIHUPOBAHNS, TEKAPOOKCHIMPOBAHUS aMHHOKHCIIOT?

3aoanue 3. AMMuak B KlleTKe 0Opa3yercs B pe3yJibTare:
A. Peakiuii ne3aMUHUPOBAHUSI AMUHOKHUCIIOT.

b. Peakuuii nepeaMuHUpOBaHUS.

B. Peaknuii pacniajga OMOT€HHBIX aMHHOB.

I'. Peakuumii nexkapOOKCHIMPOBAHUS AMUHOKUCIIOT.

J. Henpsimoro Jie3aMUHUPOBaHUS.

3aoanue 4. Yxaxute pepMeHTHI, KaTAIM3UPYIOIINE B OPraHU3ME YeJIOBEKA PEaKINH OKUCIIH-
TEJIHHOTO JIE3aMUHUPOBAHUS AMUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexapOokcuiasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramarneruaporesasa.
B. Monoamunookcunaza (MAO). E. AnanmnamuHoTpancdepasa.

3aoanue 5. I[OHOJ'IHI/ITC CXEMYy pCakKlHUu OKUCIUTCIIBHOTO AC3aMUHHUPOBAHUA TIJIyTaMarTa
HEAOCTAIOIIMMH KOMIIOHCHTAMMU

Kodepment ? N

I'myramaTr —— > o.-MMHHOIIIyTapaT ——> O.-KeTorryrapar + ?
®depmeHT ?

A. I'myramaTaekapOokcuiiasa.

b. I'myramarnernaporenasa.

B. AcmapratamunoTrpancdepasa.

ILHAD". O ®AI  E.®MH. X H20. 3.NHs. N.CO.. K.NO>.

HpLIGMJleOCmb pemeHuzZ npoeepbnie, conocmasue ux ¢ omeemdamul.

Bonpocs! nu1s1 06cyxneHust:

1. AMUHOKHUCIOTHBIN (POH]] KIIETKH, HCTOUYHUKH TOMOJIHEHHUS U ITyTH UCIIOJIb30BaHUS.

2. TpancamuHMpoOBaHWe, aMUHOTpaHChepasbl, KopepMeHTHass QyHKIUS BUTaMuHa Be. Kimn-
HUKO-MarHOCTUYECKOE 3HaUEHUE OIpe/IeNIeHHs] aKTUBHOCTH aMMHOTpaHc(epa3 ChIBOPOTKU KPOBH.

3. Ilytn ne3aMHHUPOBaHMS aMHHOKUCIOT. OKHCIUTENHHOE Je3aMHHHpOBaHUE ((EepMEHTHI,
KopepMeHThl). lIpsiMoe OKHMCIMTENbHOE J€3aMUHUPOBAHHE TIJYTAMHUHOBOW KHCIOTHI (XHMHU3M),
3HauYeHHE IIIyTamMaTAeruaporeHasHoi peakuuu. Henpsmoe nesamMuHupoBaHue.

4. ITytu ucnonb30BaHUs 0€3a30TUCTOTO OCTaTKa AMUHOKHCIIOT. [ TMKOTeHHbIE U KETOT€HHBIE
aMUHOKHCIIOTHI. CrIocOObI CHHTE3a HOBBIX aMUHOKHUCIIOT.

5. JlekapOokcHIMpoOBaHHE aMUHOKHUCIIOT, ()epMEHTHI, KopepMeHT. brorennple aMuHbI (TpUII-
TaMHH, CEPOTOHUH, THCTAMHH, Y-aMUHOMACJsTHAsI KHUCIIOTa), KaTeXoJdaMuHbl (qodamMuH, HOpaape-
HAJIUH, agpeHannH). Peakiun oO6pa3oBanusi, OMOJIOrHUYECcKasi pojib, MyTH 00E3BPEIKUBAHMUSL.

6. Ilyti cBsi3pIBaHMS aMMHaKa B KJIETKaX (BOCCTaHOBHTEIBHOE aMUHUPOBAHHE O-KETOTIIY-
TapaTa, CHHTe3 TJlyTaMUHa M acraparuia, oopasoBanue kapbamoundocdarta). Tpancnoprasie dop-
MBI aMMHAKa.

7. O0Opa3oBaHue cojeil aMMOHHMS B TIOYKaX (MCTOYHUK aMMHUAKa, POJib TIyTaMUHA3bl U IIIyTa-
MaTIeruporeHasbl, 3Ha4eHUE aKTUBUPOBAHUS TyTAMUHA3bl TOYEK P allu03e).
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8. Pornb ki1€TOK meueH B 00e3BpeKUBaHNM aMMuaka. OpHUTHHOBBIHN IIMKJI MOUYEBUHOOOPa30-
BaHUs (CXeMa IHKIIA, CyOCTpaThl, PepMEHTHI, SHEPreTUIECKOe 00ECIICUCHHE, CBS3b C IMMOHHOKHC-
JBIM IUKIIOM, peryisinus). Cyap0a MoueBHHBL. [ nliepaMMOHUEMUs, TPUYUHBI.

9. OctaTo4HbIil a30T KpOBH (OCHOBHBIE KOMIIOHEHTBHI M MX OTHOCHUTEIBHOE COICpIKaHUE).
[TpuHIMnD onpeaeneHns U KIMHUKO-TUarHOCTHIECKOE 3HaYCHHUE.

10. O6bmen (enmnanannna U THpo3uHa. Hapyimenus ooMeHa npu GeHUIKETOHYPUH, THPO3H-
HEMHH, AJIKAIITOHYPUH, aTbOUHI3ME.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn
1. buonoeuuecxas xumus / B. K. Kyxta [u np.]. Mockga : bunom, Munck : Acap, 2008. C. 277-287,
293-301.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B mik., 2013. C. 224-240.
3. KoHCIeKT neKiui.
Jlonoanumenvuasn
1. Jlenunoacep, A. OcuoBbl Onoxumuu / A. Jleannmxep. Mocksa : Mup, 1985. C. 571-597.
2. buoxumus uenoseka / P. Mapu [u np.]. Mocksa : Mup, 1993. C. 306-316.

3ATAHUS 1JISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. Y MyXuuHBbI, B TeUCHUE JJIUTEIBHOTO BPEMEHH, 3710YIIOTPEOISBIIETO alIKOrOJIeM,
3HAYUTEIHHO MOBBIIICH YPOBEHb aJlaHMHAMUHOTpaHCc(epasbl KpoBu. Kakne OMOXMMHUYECKHE peak-
MU KaTanu3upyeT JaHHbIA hepmMeHT?

A. IlepeamunupoBaHue.

b. OkucnurenbHOE 1€3aMUHUPOBAHUE.

B. CunTtes rimyramara.

I'. JlekapOokcumupoBaHue.

. TpancMeTniinpoBaHue.

3aoanue 2. Y 601pHOTO ¢ MHPEKIIMOHHBIM T€NaTUTOM YCTAaHOBIIEHO PE3KOE YBEIMYEHHUE aK-
TUBHOCTH TJIyTaMaTAETUIPOTeHA3bl B KPOBU. Y KQKUTE BUTAMHH, KOTOPBIH sABJISIETCS KOYEepMEHTOM
JaHHOT'O DH3UMA:

A. Huxkotnaamu,

b. TuamuH.

B. ®onmepas xuciora.

I'. IIupuokcus.

J1. AckopOrHOBas KUCIOTA.

3aoanue 3. Y G0NBHOTO IocCje MEPEHECEHHOro MH(papKTa MHUOKapJa B TeUEHHE 2-X CYTOK
3HAYUTEIHHO TOBBIMIANACH AKTUBHOCTH aclapTaTaMHHOTpaHC(epasbl B KPOBU. YKakuTe Kodep-
MEHT JJaHHOTO (pepMeHTa:

A.HAI". I'. ITupugokcanshocdar.
b. A/ . Tuamunniupodocdar.
B. HAZI®".

3aoanue 4. Ilocne npucryna cyaopor neauarpoM ObIT OCMOTPEH TPYAHOH peOeHOK, IMOoiTy-
YAl UCKYCCTBEHHYIO NMUIMY. Y peOeHKa OOHapyXeH Takke nepmaTtut. [Ipm mabopatopHOM
00CIIeZIOBaHNH YCTAaHOBJIEHO CHIKCHHME aJaHWH- W aclapTaTaMHHOTpaHC(epa3HOW aKTHMBHOCTU
B KpoBH. HemoctaTkoMm Kakoro kogepMeHTa 00yCIOBICHO CHIKEHHE CKOPOCTH TPaHCAMUHHUPOBA-
HUSI AMUHOKHUCHOT?

A.HAI". I'. ITupunokcanspocdara.
b. HAJ1D". J1. Tuamuunupodocdara.
B. DAL
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3aoanue 5. Yxaxure pepMEHTHI, KATAIU3UPYIOLIHE CIEAYIONINE PEaKIIUN:
A. O6pa3oBanue aMu/Ia TIIyTAMUHOBOM KHCIIOTHI.

b. BoccTaHOBUTENBHOE aMUHUPOBAHUE (L-KETOIIIYTapara.

B. I'upponus amuaa riiyTaMUHOBOM KHCJIOTHI.

I'. O6pa3oBanue aMua acnapariHOBOW KUCIIOTHI.

J1. O6pazoBanue kapbamousndocdara.

3aoanue 6. [lonbGepuTe COOTBETCTBYIONIUE MAPHI:

1. ®epment opuutuHkapbamounTpancepasa A. Y4acTByeT B CHHTE3€ aprMHUHOSHTAPHOM

(OKT). KHUCJIOTBIL.
2. ®epMeHT apruHasa. b. YuactByeT B cuHTE3€ LIUTPYJUIMHA.
3. @epMeHT aprHHUHOCYKIIMHATCUHTETA3a. B. YuacTtByer B pacnase apruHUHOSTHTapHOU
4. @epMeHT aprMHUHOCYKIIMHATIINA3A. KHCJIOTBI.
I'. YuacTByeT B peakuuu ruiponnsa
apruHuHAa.

HpCIGZ/lJleOCmb peweHm? npoeepbnie, conocmasue ux ¢ omeemamul.

ITPOBEPBHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. llentpanbHasi pojb TIIyTAMHUHOBON KHCIOTHI B MMPOMEXYTOUHOM OOMEHE aMUHO-
KHUCJIOT ONPEIEISAETCS TEM, UTO TJIyTAMUHOBAsI KUCIIOTA!

A. YuacTByeT B TpaHCAMMHHUPOBAHUU KaK yHUBepcallbHbII 10HOp NH2-rpynmsr.

b. JIerko o6pa3yeTcs U3 0-KETOTIyTapOBOM KHCIOTHI — YHHUBEPCAIBHOTO aKIENTOpa aMUHO-
TPYIIIL.

B. Jlesamunupyercs HA /I -3aBucumoit rJIyTaMaTAeruIporeHa3oun.

I'. SIBnsieTcsa 3aMeHMMON aMHUHOKHCIIOTOM.

3aoanue 2. llpu nexapOOKCUIMPOBAHUN KaKMX aMHHOKHCIOT WJIM UX MPOU3BOJIHBIX 00pasy-
FOTCSI CJIETYIOITHE OMOTEHHBIE aMUHBI?

A. Tpunramus. I'. TAMK.

b. CeporonuH. . Jodbamun.

B. I'mcramuH.

3aoanue 3. B KIMHUKY TOCTYNHII OOJIBHON C MOBTOPHOW PBOTOM, CYyJOPOKHBIMH NpUIIAIKa-
MU, [TOTEpEN CO3HAHUS, BBI3BAHHBIMM OTpaBJICHHEM aMMHaKkoM. [lodemy npu BBICOKON KOHIIEHTpa-
uuu NHs B KpoBU HacTynaeT notepst Co3HaHUS U cMepTh? BriOepurte npuuuny:

A. CHMXeHMe KOHLEHTPALUHU TIIF0KO3bI B KPOBH.

b. IloBbiIeHNE CoEepKaHUS MOYEBUHBI B KPOBH.

B. IloBeimenue conepxanus auetnin-KoA B nedeHu.

I'. Camxenue koHuenTpauuu ATO B Ki1eTkax Mo3ra.

J1. IloBbIlIEHUE COAEPAKAHUS TIIOKO3bI B KPOBH.

3aoanue 4. llonbepure K KaXI0i MPOHYMEPOBAHHON peakIny oOMeHa (eHMITalaHuHA U TH-
pO3UHA COOTBETCTBYIOIINI ()EPMEHT:

1. ®en —— Tup. A. lexapOokcuinaza quokcu(eHUIIaTaHuHA.

2. JO®A —— nodamuH. b. JInokcurenasza roMOreHTU3MHOBOM KUCIIOTBI.

3. 'oMoreHTH3MHOBAS KUCIOTAa —> B. ®enunanaHuHruapoKcuiasa.
dbymapunaneroanerar. I'. ®enunananuHTpaHCaMUHA3A.

4. ®en —> peHuammpyBar.
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3aoanue 5. Cxonpko moneit AT® tpebyercs nnst cunte3a | mMoist moueBuHbI? Hamummre
peaknuu (cxema), uaymue ¢ 3arpatod AT®D, ykaxute GepMEHTHI.

3aoanue 6. boibHas cTpajaeT HACJIEICTBEHHBIM 3a00€BaHEM — alKanToHypuei. XKanyer-
Ccsl Ha CHJIbHBIE OOJIM B CycTaBax, IO XOJy MO3BOHOYHHUKA. [IposiBeHne apTpuTa B JaHHOM CIydae
MOJKET OBITh BBI3BAHO HAKOIUIEHUEM OIIpe/ielIeHHOro Metabonuta. HazoBure 3ToT MeTabonuT:

A. ©enunnagaHuH. I'. T'omMoreHTH3NHOBAs KHUCJIOTA.
b. Aueroanerar. J1. @eHumupoOBUHOTpaIHAs KUCIIOTA.
B. Tupo3zuHs.

3aoanue 7. Ouenute (QYHKIMOHAIBLHOES COCTOSHHE TEYCHW W Touek y OombHBIX C. m A.
C Y4eTOM OMOXMMHUYECKUX TMOKa3aTellel KPOBH U MOYH:

5.1. YV 6omnbHOTO C. conepxkanre MOYeBHHBI B KpoBH 1,8 Mmounb/n. C Mo4oii BeBoguTCs 12 T
MoueBUHHI B cyTKU. [loTpebnenue Genka ¢ nuieil — I0CTaTovHoe.

5.2. bBonwHoit A. moTpebisier B cytku 105 T momHomeHHoTo Oenka. CoepikaHne MOYCBHHEI B
KpoBH 14 MMOJIB/JI, C MOYOU BBIBOJUTCS 8,5 I MOYEBUHBI B CYTKH.

OTBeTHI K pelieHuI0 3a1aHui

/Jlna camonpoeepku ucxo0no2o ypoeHs 3HAHUIL:
1—B.3—A,B, J1.4—A,Bb, /I

r XK
5. 'myramar —> OL-I/IMI/IHOFJ'IyTapaTl—) o-KeToriryTapar + 3.
B

na camocmoamenvnoii padomot.
1—A,B.2—A3—-T.4—T.
5. A. I'myramuHcHHTeTa3a.
B. [nyramar JII' (HAJI®H - HY).
B. I'myramunasa.
I'. AcniaparuHcuHTeTa3a.
. Kapbamoundocdarcunrerasa |
6. (1—5b,2—TI,3—A,4—B).

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Onpenesenue copep:kaHusi MOYeBHHBI B MOYe.

C Mouoit 310poBOTO YenoBeka Boiensercs 3a cyTku 20—35 r wim 333-583 MMoITE MOUEBUHBI.

Ilpunyun memooa. MeTo OCHOBaH Ha CIOCOOHOCTH MOYEBHHBI, COJIEpKaIe aMUHOTPYII-
b1, 00pPa30BbIBATH C N-IUMETHIAMUHOOEH3ABIETHIOM B KUCIION Cpejie KOMIJIEKCHOE COeMHEHUE,
OKpAIIEHHOE B JKENThIH 11BeT. THTEHCUBHOCTh OKPACKU MPSIMO MPOMOPLUOHATIbHA KOHIEHTPAIUU
MOYEBHHBI B HCCIIEyEMO MOUE U OTIPEEsIeTCs] (JOTOMETPHUYECKH.

Xoo0 pabomul

BakHo: nmUNeTKH ¥ NPOOUPKH T0/ZKHbI OBITH 00513aTEJILHO CYXHMHU.

B tpu npoOupku HanusaroT no 0,2 MJI COOTBETCTBEHHO MOYH (OTBITHAS Mpoba), CTaHAapTHO-
ro pacTBOpa MOYECBHHBI (25 MI/Mi1) U BO/BI (KOHTPOJIb HA PEAKTHBBI), TOOABISIOT B KaXKIYIO IO
1,2mvn 2 % pacTBOpa mapaauMeTUIAMHUHOOEH3aNbACTHAA U TIIATENLHO IMepeMeninBaT. Yepes
15 MUH ONBITHYIO ¥ CTaHJAPTHYIO TPOOBI (HOTOMETPHUPYIOT B CYXHUX KIOBETaX 3 MM C CHHUM CBETO-
¢ubTpoM (utmHa BoaHbI 400 HM) TPOTUB KOHTPOJIBHOM TPOOHI.
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Pacuem. Co;[epxcaHHe MOYCBHUHEI B OHBITHOfI Hp06e paCC‘-II/ITBIBaIOT 1o CTaHHapTHOMy pac-
TBOpPY MOYECBUHEI 110 (bOpMy.]'Iei
COH = CCT ° Eon / ECT,

rae Con — KOHIIGHTpAIMs MOYEBUHBI B Moue B mpobe Mr/mi; Cer — KOHIIEHTpAlus MOYCBHHEI
B CTaHJApTHOU mpolde, 25 mr/mit; Eon — ONTHYECKas IUIOTHOCTh MPOObI; Eer — ONTHYECKas MUIOT-
HOCTH CTaHIAPTHOTO PACTBOPA MOYCBUHBI.

[MonyueHnyto BenmuuuHy yMHOXkawoT Ha auype3 (1200-1500 mu) U moiydarT CyTO4YHOE CO-
nepkanue MoueBUHBI B Moue. Koaddunuent nepecuera B enuannbl CU (Mmons/cyt) — 0,0167.

Pe3yabTar: Eon =
Ecr =

Pacuer:

Knunuko-ouacnocmuueckoe 3nauenue. IlonnxeHHoe cojep:kaHUEe MOYEBUHBI B MOUE OTME-
qaeTcs npu HedpuTe, alua03e, MapEHXUMATO3HOW KEJITyXe, IUPPO3€e NEUCHH, YPEMHUH, TTOBBIIICH-
HO€ — IIPU TOJIOJAHWH, 3JIOKAYECTBCHHOW aHEMHUH, JINXOPAJKe, MHTCHCUBHOM pacrajie OelKOB
B OpraHu3Me, IMOocJie MprueMa CaTUIIIIATOB, PU OTpaBIeHUU (HOCPOpPOM, BEICOKOOCIIKOBOH JHETE.

BriBOa:

Pa6ora 2. KosiuuecTBeHHOe onpe/eieHHe 0CTATOYHOI0 a30Ta.

A3zoTcozepkamye HeOeTKOBBIE BEIIECTBA COCTABIISIOT (PPAKIUIO0 OCTATOYHOTO a30Ta KPOBH
(MpoMeXXyTOUYHBIE MJTM KOHEUHbIE MPOTYKThl OOMEHA MPOCTHIX U CIOKHBIX O€IKOB). DTO MOUEBUHA,
MoOuYeBasi KUCIIOTa, KPeaTuH, KPeaTHHUH, aMMHaK, WHAWKAH, OMINPYOUH, MTOJUTIETTH B, aMHHOKHC-
JIOTHI ¥ Ap. A30T 3THUX BEIIECTB HA3bIBAIOT OCTATOYHBIM, MIOCKOJIBKY OH OCTaeTcs B (puibTpare Imo-
Clie OCaXXJICHHS OEITKOB TIa3Mbl KPOBH.

OCHOBHOW YacTbIO OCTATOYHOI'O a30Ta KPOBHU sBIseTcs a30T MoueBUHBI — 50 %, 3arem
CIIEyeT a30T aMUHOKHCIOT — 25 % u a30T Apyrux a3zorcojaepkaliux KOMIOHEHTOB. B Hopme
ocTaTouHbIil a30T kpoBu cocraBisier 14,3-25,0 mmonb/n (2040 mr%); y HOBOPOXKICHHBIX —
42,84-71,40 mmonn/n (60-100 mMr%); wa 10-12-if AeHb CHMXKACTCS 10 YPOBHSI, ONPEICISCMOTO
y B3pOCIIBIX.

Ilpunyun memooa. OCTaTOUHBINA a30T KPOBU OIPEACTSAIOT B 0€30€IKOBOM (PHIIbTpaTe MOCie
OCaXXJEHUS OEIKOB KPOBU Pa3IUYHBIMH OCAJUTEISIMU (TPUXJIOPYKCYCHOM KHCIOTOM WJIM BOJb(pa-
MaToOM) C TMOCIEAYIoUIe MuHepaiu3alueil 6e30eIKoBoro QuibTpaTa KOHIEHTPUPOBAHHOW CEpHOM
KHCIIOTOM. A30T BCex HccieayeMbIX (hpakiuii B BHJIE aMMHUaKa CBA3BIBAETCS C CEpPHON KUCIIOTOM, 00-
pa3ys cynb(ar aMMOHHMS, KOTOpPBIA B3aUMOAEUCTBYET ¢ peakTBoM Heccriepa (uienodnoil pactBop
komrutekcHor comu prytd Kz(Hgls)) ¢ oOpa3zoBaHuem coequHEHHs KENTO-OpaHKeBOro nsera. MH-
TEHCUBHOCTH OKpAIIMBaHUS TIPOITOPIIMOHATbHA KOHIICHTPAIIMH aMMHaKa, a, CIIEI0OBATEIbHO, H a30Ta.

X00 padompr. I'oTOBAT TpH 00bIUHBIE TPOOUPKHU. B 1-10 HamuBatoT 1 Mi1 rOTOBOrO MUHEpau-
3ara U 9 MJ1 BOJIBI (OTIBITHAS TTPO0Oa), BO 2-F0 BHOCAT 1 MJT CTaHIApTHOTO pacTBopa cyib(haTa aMMo-
Husg 1 9 Mt Boab! (CTaHmapTHas mpoda), a B 3-10 HanuBaroT 10 M Boabl (KOHTPOJIb). 3aTEM BO BCE
npobupku BHOcAT 1mo 0,5 mur peaktuBa Hecciepa. @OTOMETpUPYIOT ONBITHYIO (MHHEpATH3aT)
Y CTaHJAPTHYIO IPOOBI IPOTHB KOHTPOJIS pU cHEM cBeToguibTpe (umHa BoiHbl 400 HM) B KO-
BETE 5 MM.
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Pacuem. Conepxkanrie OCTaTOYHOTO a30Ta B OMBITHOM MP0oOE pacCUUTHIBAIOT MO (hopMmyIie:
Con = (CCT * Eon / ECT) : 71,4,

rne Con — KOHIIGHTpALUs OCTaTOYHOTO a30Ta B KPOBU, MMOJB/M; Cer — KOHIIGHTpALUsl a30Ta
B crangaptHoii pooe (0,1 mr B 1 mi); Eon — ONTHYECKas IUIOTHOCTH OIBITHOM MPOOBI (MHHEPAIH-
3ar); Ecr — onTuyeckas IJIOTHOCTh cTanaapTa (cynbdar ammonus). 71,4 — koapdunueHT nepe-
cuera B enuHUIBI CU (MMOITB/1T).

Pe3yabTar: Ecr =

Eon =

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. OnpeeseHue OCTaTOYHOIO a30Ta U €ro (pakuuit
WCIOJIb3YETCs JJI IMarHOCTUKU HApYyILIEHUS BbIACINUTENbHON (PYHKIIUU MOYEK U MOYEBHHOOOpa3o0-
BaTeJIbHOW (yHKIMM neueHH. [IoBbIIIEHHE OCTaTOYHOIO a30Ta B KPOBHM HA3bIBACTCS A30meMuei.
A3zoTemMust MOKET ObITh IBYX BUJIOB: abconiomHuoti (HAaKOIJIEHUE B KPOBU KOMIIOHEHTOB OCTaTOYHO-
0 a30Ta) U omHocumenbHou (Ieruaparalys opraHu3mMa pyu pBoTe UK ITOHOCE).

[TprurHbI a0CONMIOTHON a30TeMHUN MOTYT OBITh JIBE: PETCHIIMOHHASA (TIOYE€YHAS) M MPOILYKIHU-
OHHAas (BHeNoue4Has). Pemenyuonnas a30T€MUsl BBI3bIBACTCS 3aJE€P>KKOM a30TUCTBIX IUIAKOB IPU
UX HOpMaJbHOM 0Opa30BaHUM U HAOIIOJAaeTcs MPU HAPYIICHWU BbIIEIUTEIbHOM CIOCOOHOCTH TO-
YeK, HalpuMep MpPU OCTPhIX U XPOHMUYECKUX HePpUTaxX 3a CUET MOBBILIEHHUS YPOBHS MOUYEBUHBI
B KpoBH. [Ipu xpoHnueckux HepuTax cTONMKas a30TEMHUsI YKa3bIBAE€T HA Pa3BUBAIOIYIOCS HEAOCTa-
TOYHOCTh NOYeK. [Ipodykyuonnas a30TeMusi HabMI0JaeTcsl IPU YCHIICHHOM pacmajie OeJKoB U Ipe-
o0jazlaHu aMHUHOKHUCIIOT, HallpuMep, MpH 3JI0KAYeCTBEHHBIX HOBOOOpa3zoBaHuUsX. lloBblleHue
OCTaTOYHOT'O a30Ta OTMEYAeTCsl MPU KaXEKCUU HEPAKOBOTO MPOUCXOKICHHUS, BBI3BAHHON TYOEpKy-
J€30M, 11a0eTOM U LIUPPO30M MEUYEHHU, NTPU CEPJCYHON HEAOCTATOUYHOCTH, MH(EKIIMOHHBIX 3a00J1e-
BaHUAX (CKapiaTuHe, TudTepun). Y HEJOHOIIECHHBIX JeTel a30TeMHUsi MOXKeT ObITh CBsI3aHa C IO-
YEYHOM HEJOCTaTOUHOCTHIO M YCHIJIEHHBIM pacraioM TKaHEBBIX OENIKOB.

[ToHnxeHue conepkaHus OCTAaTOYHOIO a30Ta HAOIIOAAETCS MPU HEJOCTATOYHOM MHMTAaHUH
Y UHOT/Aa NP1 OEpEMEHHOCTH.

BoiBoxa:

IHoanuces npenogaBares:
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OBMEH HYKJIEOIIPOTEMHOB.
METO/AbI MOJIEKYJIAAPHOU BUOJIOI'TU

3AHSATHE 19
XUMMSA 1 OBMEH HYKJIEOITPOTEMHOB. ONPEJEJTEHUE COAEPKAHUS
MOYEBOMU KHUCJIOTBI 1 OBIIEI'O A30OTA B MOYE

AKTYaJILHOCTH TeMbI. Y B3pOCIIOr0 3/I0pOBOT0 YeJOBEKa HaOJII01aeTCs a30TUCTOE PaBHOBE-
cue. [loctymaromuii ¢ numieil a30T B OpraHu3Me He 33eP>KUBACTCS M BBIIEIAETCS, TIIaBHBIM 00pa-
30M, [TIOYKaMH B COCTaB€ MHOTHX MPOJIYKTOB (MOYEBUHBI, AMUHOKHUCIIOT, MOYE€BON KUCIIOTHI U JP.).
Jlnst ¥u3y4eHusi COCTOSIHHMSI a30TUCTOrO0 OOMEHA B OpPraHU3ME IOJIB3YIOTCS ONpE/IelIeHneM OOIIero
a3oTa MouM. B nuarHoctuke psna 3a0o0jeBaHUI MPUMEHSIOT METOJBI OMPEEIICHUS CONEP KAHUS
B MOY€ OTACTBHBIX a30TCOJIEPKAIUX COoeAnHeHNH. Harpumep, npu BpOKICHHBIX HAPYIICHUSX 00-
MEHa aMUHOKHUCIIOT UCCIIEAYIOT COAepkKaHNe OTJCIbHBIX AMUHOKUCIIOT UM IPOAYKTOB UX MeTabo-
nu3ma. KoimruectBo MO4EBOM KMCIOTHI B MOYE€ M KPOBH 3aBHCHUT OT ITOCTYILICHUS HYKIIEOIIPOTEH-
HOB C NUIIEH U OT MHTEHCUBHOCTHU UX KIETOYHOro MeTabonu3ma. DTOT MOKa3aTellb — Ba)KHBIM
KpUTEpUN B TUArHOCTUKE U KOHTPOJIE JICUEHUS [1OJIarPhl.

3HaHMEe MEXaHU3MOB pacIa/ia U CUHTE3a [IYPUHOBBIX U MUPUMHIUHOBBIX HYKJIEOTHUIOB, PETy-
JSAUUU 3THUX TIPOLIECCOB IO3BOJWIO pPa3paboTaTh U NPUMEHUTh JIEKAPCTBEHHBIE IIperaparsl,
BIIUSIIOIIUE HA TIPOIECCH JEJIeHUs KJIETOK (HampuMmep, aHTU(OIaThl B XUMHOTEPANUU OMyX0Jiei), ’
CIOCOOCTBYET OHUMAHHUIO MEXaHH3MOB JICHCTBHS MPENapaToB, UCIOIb3YEMBIX B KOPPEKIUHU T'H-
MO3HEPTreTHYECKUX COCTOsHMI opranu3Ma ( UM® (pubokcHH), OpoTaT KaJIus | Jp).

Heapb 3aHATHSA: TOTYYUTh IPEJICTABICHUE O KaTa0OIU3ME HYKJIEONPOTEMHOB B TKAHAX U XKe-
JTyJOYHO-KUIIIEYHOM TpaKTe, MEXaHU3Max OMOCUHTE3a U paclaja HyKJICOTUOB U PETYISIUU ITUX
IIPOLIECCOB; MMO3HAKOMUTBCS C IPUMEPAMH HCIIOIb30BAHMS ITUX 3HAHUM B JUArHOCTUKE U JICYCHUU
OoJsie3Hel; A 3aKpeTyIeHns] TEOPETHYECKOT0 MaTepraia MpoBECTH J1abopaTopHyto paboTy Mo Ko-
JIMYECTBEHHOMY OIPEEIEHUI0 MOUYEBOM KUCIOTHI U OOLIETo a30Ta B MOYeE.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMH. /[/I1 OJHOrO YCBOEHHUS T€Mbl HEOOXOJIUMO
MTOBTOPUTH M3!

*  obwel xumuu.

— TUTPOMETPUYECKHE METO/BI aHAIU3A;

*  Ouonozcuu:

— CTPOEHHE N€HETUYECKOT0 anmnapara KIeTKH;

= OUOOp2AHUYECKOU XUMUU.

— (OpMYIBI U CBOMCTBA FETEPOIMKINYECKUX COSTUHEHHH (TypUHBI, TUPUMUIUHBI);

— XHUMHYECKHUE CBOWCTBA U (OPMYJIbl THIIOKCAHTHHA, KCAHTUHA, MOYEBOW KHCIIOTHI;

— CBOWCTBA COJIel MOYEBOU KUCIOTHI (YpaToB);

— (OopMyJIBI A30TUCTBHIX OCHOBAHHM, HYKJIE03UI0B, HYKJIEOTHIOB.

3ATAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [lonGepute COOTBETCTBYIOIINE Mapbl BOIIPOC — OTBET:

1. AneHosuH. A. [lupuMUIMHOBBIN HYKJICO3U.

2. 'yanuH. b. A3zotrcToe ocHOBaHWE IMMyPUHOBOIO psijia.

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 HYKJICOTH/IBI, CTPYKTYpPa KOTOPBIX CXEMAaTUYECKH N300pakeHa HUXKeE:
1) anenun — ne3okcuprbosa — gocdar — pocdar;

2) uuTo3uH — pudo3a — pocdar;

3) ryanun — ae3okcupubosa — pocdar — pocdar — dpocdar;

4) ypauun — pu6o3a — pochar — pocdar.

3aoanue 3. [lonbGepute COOTBETCTBYIOIIHE MAPHI BOIIPOC — OTBET:

1. [TepBuunas ctpykrypa JJHK. A. Mojenb «IBOHHASI CIUPAIIbY.

2. Bropuunas crpykrypa JJHK. B. 3,5-®ochonnsduprsie crs3m.

3. 115t nepBUYHON CTPYKTYPHI B. IlocnenoBaTeabHOCTh HYKJICOTUAOB
PHK xapaxTepHsl CBS3H. B [IOJIMHYKJICOTUIHOM LIETIN.

4. JInst BTOPHYHON CTPYKTYPBI I'. BogopoaHbie CBsI3U MEXAY a30TUCTBIMU
JAHK xapaktepHBbI CBs3H. OCHOBaHUSMH.

J. Cuiibl ruaipodoOHOT0 B3aUMOIEHCTBUS MEXKIY
BBIIIIE- U HIDKEJIEKAILUMHU a30TUCTHIMU
OCHOBAHHSIMHU.

HpCIGZ/lJleOCmb pemeHuL? npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! 1151 06cyx1eHus:

1. MOHOHYKJICOTH IBI, CTPOCHHE, HOMEHKJIATypa, OMOI0ruYecKast posib.

2. [lepBu4Hasi, BTOpUYHAST W TPETHYHAS CTPYKTYPHl HYKJICHMHOBBIX KHUCIOT (OCOOCHHOCTH
CTPYKTYPBI, Pa3HOBUIHOCTH, THITBI CTAOMIM3UPYIOIINX CBS3CH).

3. O0MeH HyKiIeonpoTenHoB. llepeBapuBaHNe HYKJICONPOTEHHOB B IKEITYAOYHO-KUIIICYHOM
TpakTe ( 3Tamsl, pepMeHThI). Paciaa HyKIeHHOBBIX KHCIOT B TKAHSX, POJIb JIN30COMHBIX (DEPMEHTOB.

4. Pacriaj mMypHHOBBIX HYKJICOTHIOB (XMMH3M, MOYEBas KHCIOTa KaK KOHCYHBIA MPOJYKT
karabonusma). [IpencraBieHne o HapylmIEHUSX MyPUHOBOTO OOMeHa (TUMEPYPUKEMHS U MOAarpa,
MOYEeYHO-KaMeHHas 00JIE3Hb).

5. BrocuHTE3 MypUHOBBIX HYKICOTHIOB (€ NOVO. MICTOYHUKH a30Ta U yriiepojaa MypHHOBOTO
KOJIbIIa, y9acTre (POMeBOl KUCIOTHI, OCHOBHBIE TIPOMEKYTOUHBIC MPOIYKTHI, KITFOUeBOH (DepMeHT,
perynsauus cunresa. [IpencraBienne o CHHTE3€ HYKJICOTHOB U3 CBOOOIHBIX a30TUCTHIX OCHOBaHHIMA
Y HYKJICO3HUIOB.

6. Pacnag mupuMUAMHOBBIX HYKJICOTH/IOB.

7. bBuocuHTe3 MUPUMHUIMHOBBIX HYKJICOTHA0B. CyOCcTpaThl, cxema mpoiiecca, KiitoueBou dep-
MEHT, PeryJslivs CHHTe3a, POJib BUTAaMUHOB. IIpencTaBieHue O HApyIIEHUSX MUPHUMHIAUHOBOTO
oOMeHa (opoTaluypus).

8. Cunre3 nezokcupudbonykieozunpocdaro, Hykiaeo3uaaudocPaToB U HYKICOZUATPHUPOC-
(aros.

9. O6muit a30T MOYH (KOJTHYECTBO, KOMIIOHEHTHI M UX TIPOUCXOXKICHUE).

JIMTEPATYPA JUIA ITIOATOTOBKH

1. buonozuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 307-338.
2. Buonozuueckasn xumus / A. J. Taranosud [u np.]. Munack : B mik., 2013. C. 241-262.
3. KoHcniekr nexiuii.

3AJAHUSA JJI5SI CAMOCTOSITEJIBHOM PABOTHI

3aoanue 1. Bribepute Moy0KeHHUs, MPABUIBHO XapaKTEPU3YIOUIHE CBOMCTBAa KCAHTUHOKCH-
Jas3bl:

A. Ee kodepmeHTOM siBIsieTCs MPOM3BOAHOE BuTamuHa PP.

b. OnHuM U3 POJYKTOB peakIuy 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-
TUKOCTEPOHUIaMH YCTAaHOBJICHA THIIEpypUKeMHUs. B pe3ynbTaTe akTUBallMK KaKOTO METab0IHMIeCcKo-
ro mpoliecca pa3BUBAIOTCS TAHHBIC HAPYILICHUS ?

A. HTeHCcHUBHOTO pacriajia OesIKoB.

b. AxTUBanuy IMIOKOHEOIeHE3a.

B. lHTeHCHBHOTO pacnazna MypuHOBBIX HYKJIEOTHIOB.

I'. MoOwiu3anuu JunuaoB.

J1. InTeHcuBHOrO pacnaja NUPUMHIMHOBBIX HYKJIEOTHIOB.

3aoanue 3. JlononHuTe HEJOCTAIOIMMU KOMIIOHEHTAMH PeaKLUi CUHTEe3a IyPUHOBBIX pUOO-
HYKJIEOTH/IOB:

1. ®PIID + ? — 5-dochoprubo3uaamMuH. 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. JlonoiHUTE HEOCTAIOIMMY KOMIIOHEHTAMU PEAKIMKM CUHTE3a TUPUMUIUHOBBIX
HYKJICOTH/IOB!
1. Kap6amonngocdar + ? — kapbamonnacnaprar. A. OPIID.

2. Oportat + ? - OMO® + H4P207. b. Acm.

3.0M® — CO2 +? B. AT®.
4. YMD +? > VD +? . AID.
5.VId +? > YTD +? . YMO.

HpLIGMJleOCmb pemeHuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

TIIPOBEPHTE BAIIIM 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3aoanue 1. lpu Tepanuu HEKOTOPHIX (HOPM paka IPUMEHSIOTCSI MHTHOUTOPBI AUTUAPOPOIIa-
TpenykTasbl. TopMOXKEHHE KaKuX peakLuil ONpeAeseT IUTOCTaTHIECKOE IeHCTBUE IIpenapara?

A. CuHTe3 NUPUMHIMHOBBIX HYKJICOTH]IOB.

b. CuHTe3 nyprHOBOIO siipa HYKJIE€OTHIOB.

B Cunte3 1e30KCHIIUTUNIIOBBIX HYKJIEOTHIOB.

I'. CuHTE3 IUTUAWIOBBIX HYKJICOTH/IOB.

. Cuntes nYMO.

3aoanue 2. Y pebenka ¢ cunapomoM Jlema—Huxana — KOpPKOBBIN Mapanny U TUMIEPYPHKE-
Musi. KOau4ecTBO IKCKpETHpyeMbIX MYypUHOB yBenudeHo. JlegekT kakoro ¢epmMeHTa BBI3BIBACT
JAHHYIO TTATOJIOTHIO?

A. KcauTrnHOKCHIA3EL.

b. AnenosunaesaMuHasbl.

B. I'nnokcantuH-ryanuH-¢ochopudo3miTpanchepasbl.

I'. KapGamoundocdarcunrerassl.

J. TuMuInIIaTCUHTABHI.

3aoanue 3. Xennmue ¢ muMdosieiiko30M Ha3HAYeH MPOTHUBOOMYXOJIEBBIM Mpernapar — HH-
rUOUTOp THOPEAOKCUHPEAYKTa3bl. Ha ueM ocHOBaHO LIUTOCTaTUYECKOE JeiicTBHE npenapara’?

A. Narubupyercs 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-
docdar; 4 — ypunuaaudocdar).

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

Jlna camocmoamenvhou pabomot.

1—5,B.2—B.3(1-A;2-5;3-T1;4-A).4(1-5;2-A;3-/1;4-B,I';5-B,I).

JIABOPATOPHAS PABOTA (60 MuUHYT)

Pa6ora 1. OnpenesieHue coaep:kaHusi 001ero a30Ta MOYHM KOJOPHMETPHYECKHM METO/IOM.

HccnenoBanue o0miero a3ora MO4d MOKET ObITh MCIOJIb30BAHO JUISl MCCIEAO0BAHUS COCTOS-
Hus azotucroro Oananca. KomuuecTBo 001iero a3ora, BbIIEISIEMOro 3a CYyTKH ¢ MOYOH, y B3pOCIIO-
ro uesnoBeka coctaBisieT 6-17 r (428-1214 Mmmoib/cyT).

Ilpunyun memooda. llocne cxuranus (MUHEpANIM3allMM) OPraHUYECKUX BEIIECTB MOYHU
C KOHIIEHTPHUPOBAHHOM CEPHOM KHCIOTOW a30T BCEX HCCIENyeMbIX (pakIuii B BHIC aMMHAKa CBS-
3bIBAETCS C CEPHON KHUCIOTOM, 00pasys cyibdar ammonus. Komopumerpuueckoe onpezeneHue oo-
LIEr0 a30Ta OCHOBAHO Ha TOM, YTO cysib(ar aMMoHUs oOpa3yeT ¢ peakTuBoM Heccnepa coenune-
HUE JKeJITO-OPAaH)KEBOr'0 11BETa, MHTEHCUBHOCTb KOTOPOI'O MPSMO MPONOPIMOHAIbHA KOHIEHTPAIUU
aMMHaKa, a CJIe10BaTeNbHO, U a30Ta B MOYE.

X00 pabomui. I'0TOBAT TpU OOBIYHBIE CyXHe NPOOUPKHU. B 1BE M3 HUX OTMEPUBAIOT COOTBET-
crBerHo 0,5 M1 munepanu3ara (ombit) U 0,5 MJI cTaHAAPTHOTO pacTBOpa cynibdara aMMOHHS (CTaH-
napt, comepkammii 0,2 mr azora B 1 mur). [IpubaBnsitoT B Kaxkayr0 MpoOUpPKY MO 6,5 M BOJIBI
U TIIATEIbHO NEpEeMENINBaloT. B TpeTpio MpoOUpKy OTMEpPHUBAIOT / MJI BOJIbI (KOHTPOJb) U BO BCE
npobupku nobasistor mo 0,5 mn peaktuBa Heccnepa. CoaepkuMoe NMpoOUPOK TIIATENBHO Iepe-
MenBatoT. Heo6xo0umo cmpozo cobnrooams nopsaook nPUiIUGaAHUs PeazeHnos u muiamenbHo
nepemewiugams Hcuokocms. POTOMETPUPYIOT ONBITHYIO U CTAHAAPTHYIO MPOOBI IPOTUB KOHTPOJIS
pHu cuHeM cBeTouibTpe (AyinHa BosiHbI 400 HM) B KIOBETE O MM.

Pacuem. Copnepxanue a3oTa B ONBITHON NMpoOe pacCUUTHIBAIOT MO CTaHJAPTHOMY PacTBOPY
cynbdara ammonus o popmyie:

Con = Cer * Eon | Eer,

rie Con — KOHIEHTpaIus a3oTa MOYHM B Hcciemyemoit mpobe, mr/mi; Cer — KOHIIEHTpAIHS
(NH4)2SO4 B crannaptHoii po6e (0,2 mr B 1 Mit); Eon — ONTHYECKAs TUIOTHOCTD OMBITHOW MPOOBI;
E¢r — onTH4YecKas TNIOTHOCTh CTaHIapTa cylb(haTa aMMOHHSI.

Coneprxanue o01miero a3ora B Moye (I/CyT) pacCUUTBIBAIOT O (opMyIie:

Con - 100 - cyrounsrit quypes / 0,5 - 1000,

rie Con — KOHIIEHTpAIHS a30Ta, HalIeHHas 10 cTaHaapTHOMY pacTBopy; 100 — pa3BeaeHune MovH
IpU TPUTOTOBICHUM MHHepanu3aTa, 0,5 — KoJW4YecTBO MUHEpanu3ara, B3ATOrO JJIs aHaIM3a;
1000 — ko3 durrieHT nepeBoa MIJLTUTPAMMOB B TPAMMBEI.

CyrouHoe BbIgeneHHe MouH coctaBisieT B cpeqHem 1500 mun s myxkuuH u 1200 mn s
xeHmuH. Koaddurment nepecuera B equauisl CU (Mmois/cyT) paBen 71,39.

Pesyabrar:  E,n = Ecm=

Pacuer:
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Knunuxo-ouaznocmuueckoe 3nauenue. OnpenerneHue oOINEro a3oTa MOYU TO3BOJISIET CY-
IUTH O OETKOBOM OOMEHE B OpraHM3Me, O KOJIMYECTBE pacmaBuierocs oenka. s 3Toro moiaydeH-
HYIO BEJIMYMHY OOIIEro a30Ta YMHOXKAIOT Ha 6,25, HCXO/s U3 TOTO, UTO B OENKE B CPEAHEM COMIEep-
xwurcs 16 % azora (100 : 16 = 6,25).

[Tpu 3a00sieBaHUY TTOYEK, BCICICTBHE HAPYIICHUS MX BBIACIUTEILHON (BYHKIMH COJCPIKAHHE
00IIero a30Ta B MOUE yMEHbIIAeTCs. 3aepKKa a30Ta B OpraHu3Me HaOJItoAaeTcs npu 3a001eBaHu-
SX TICUYCHH M CEPJCYHO-COCYAUCTON CHCTEMBI B CBS3HM C BOSHHKHOBEHHEM OTEKOB, IPU HAIUYUH
IKCCYIATOB M TPAHCCYaTOB.

VYBenuueHue coiepKaHus 00IIero a30Ta B MOYEe OTMEYACTCs IIPU YCHIICHHOM pactiajie OeIKoB
(oTpHIaTEeNBHBIA a30THCTHIN OanaHc), AuadeTe, MPH paccachblBAaHUM SKCCYAAaTOB M TPAHCCYIATOB,
XPOHUYECKOM oTpaBieHuu (pochopom.

BriBoxa:

Padora 2. OnpenesieHue coaepKaHusi MOUYeBO KUCJIOTHI B MOYe.

MoueBasi KHCIIOTa y YeJIOBEKa SBISAETCS KOHEYHBIM MIPOJYKTOM OOMEHa ITyPHHOBBIX OCHOBA-
HUH, BXOJSIINX B COCTaB CIOKHBIX OEJIKOB — HYKJICOIPOTEHHOB.

B Hopme y dyenmoBeka ¢ MO4YOH BbLAeNsSeTCS MoueBOM kuciaorel 1,6-3,54 mmons/cyT
(270-600 mr/cyT).

Ilpunyun memooda. Meto OCHOBaH Ha CIOCOOHOCTH MOYEBOW KHCJIOTHI BOCCTaHABJIMBAThH
dbochopHO-BONIBPPaMOBEI peakTHUB B PochopHO-BOIBPPaMOBYIO CHHB, HHTCHCHBHOCTh OKPACKU
KOTOpPOW IMPONOPLUUOHAIBHA COJAEPKAHUI0 MOo4eBOil KucnoTel. KommuectBo ¢ochopHO-BoNbdpa-
MOBO# CHHU OIPEICISIeTCS ITyTeM TUTPOBaHMsI KpacHO# KpoBsiHO# conbio KsFe(CN)g]. TTocnemusis
okuciseT pochopHO-BOIBYPAMOBYIO CHHB, U CHHEE OKpAIIBAHUE NCYE3aET.

Xo00 pabomer. K 1,5 mn moun npubasisitor 1 mir 20 % pactBopa kapbonara Hatpust u 1 mi
dochopro-BonbhpamoBoro peaktnBa PonuHa, nepememmuBaioT U TUTPYHOT 0,01H pacTBOpOM
K3[Fe(CN)e] 10 rcue3HOBEHHUS CHHETO OKpAIIUBaHUSI.

Pacuem. Conepxanrie MOUEBOW KHUCIIOTHI (B MI') B CYTOYHOM MOY€ BBIUUCIISAIOT IO (hopMyIie:

Mouesas kuciota, mr/cyr =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],
nouIesee Ha THTPOBaHKUE, MJT; 8 — CYTOUHBIHN nuype3, Mi; 1,5 — 06bem npoOsl, Mil.
Koadduument nepecyera B enunmms: CU (mmons/cyt) — 0,0059.

Pesyabrar: a =
Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. I'unoypuxkypust (yMEHbIICHHUE BBIJICICHUS MOYEBOM
KHCIIOTHI C MOYOI) OTMEeUaeTcs Npu nojarpe, Hegpure, MOYeYHOW HETOCTaTOUHOCTH; TUIIEPYPHKY-
pust (yBelIMYEHHE BBIACTICHUS MOYEBOM KHCIOTHI C MOYOM) — MpPHU JIEHKEMHH, YCHJIEHHOM pacriajie
HYKJICOIPOTEUHOB. Y JeTel BbIAEISETCS OTHOCUTEIHHO OOJIbIIIE MOYEBOW KHCIOTHI, YUEM y B3pOC-
TbIX. Bblienenne Mo4eBOi KUCIOTHI 3aBHCUT OT COAEP)KaHUS IYyPUHOB B INMHUIIE U MHTEHCUBHOCTH
o0OMeHa HYKJIEOIPOTEUHOB.

IIpu moxmarpe coim MO4€BOM KUCIIOTHI (ypaThl) OTKJIAIbIBAIOTCS B XPAIaX, MBIIIIAX U CIU3HU-
cToit cymKe cyctaBoB. CojiepykaHie MOYEBOUM KHCIOTHI B KPOBU MOXET OBITh IMOBBIIIIEHO, @ B MOYE
MTOHMKEHO.

BbiBoa:

IHoanuces npenogaBares:
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3AHSATHE 20
MATPUYHbBIE BMOCHUHTE3bI (CHMHTE3 JHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/JIbI MOJIEKYJIAPHON BUOJIOT UN.
AHAJIN3 ITPOAYKTOB I'NIPOJIM3A HYKJIEOITPOTEMHOB

AKTYaJIbHOCTb TeMbl. 3HaHUE CTPOCHUS HYKJIEMHOBBIX KHCIIOT I03BOJISIET OHATh MEXAaHU3-
MBI [Iepelaudl ¥ peanu3alii reHeTHYecKoi nH(opMaIi B KJIETKE, OBJaeTh OCHOBAMHU MOHUMa-
HUS IPUYMH HACJIEICTBEHHBIX 3a00J€BaHUN U pa3padoTaTh METOAbI UX JeueHus. HykiaeoTu bl BbI-
MONHSAIOT psia cnenuduyecknx ¢GyHKuui. HekoTopble W3 HUX MCHOIB3YIOTCS B KadyecTBE JIEKap-
CTBEHHBIX IIPENIapaToB.

Henp 3aHATHSA: YCBOUTH MOJIEKYJISIPHbIE MEXAHU3MBbl PEIUIMKALIMY, PENapalu, TPaHCKPUII-
UM, TPAHCIIALMU U MEXaHU3MBbl UX PETYJSLMU; CUCTEMAaTU3UPOBATh 3TH 3HAHUSA M 0OCYIUTh BO3-
MO>KHBIE MEXaHH3Mbl HapyIICHUN peau3allid TeHEeTHYeCKOW WHGpOpMaluu A TMOHUMAHUS I0-
CJIEACTBUH U NOAXOMO0B K JICUEHUIO ITUX HaPYIICHUH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMi. /{151 MONHOrO yCBOEHHSI T€MbI HEOOXOIUMO
IIOBTOPUTH U3!

Kypca ouonocuu.

CTPOCHUE KIICTKH;

MeXaHM3MBbl MUTO3a B MeH034;

OHoJIOTHYeCcKast POJib HyKJIIEHHOBBIX KUCIIOT;

OuoopeaHuuecKol Xumuu.

CTPOCHHE MOHOHYKIICOTHIOB;

o01Ire MPUHIUIIBI TPOCTPAHCTBEHHON OpPraHn3aluy HyKJIEHHOBBIX KHUCIIOT.

3AJTAHUS 1JIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. [logbepute napsl ¥ HanUImUTe GOPMYIy:

Ha3zBanue CocTaBHbBIE YaCTH
1. 'yanosun A. Pubo3a, docdar, aneans
2. AneHnnoBas KACIOTA b. Jle3okcupnbo3a, THMHUH
3. Ypuaun B. I'yanus, pubo3za
4. NezokculIMD I'. Ypauun, puboza
5. Tumuaun . ®ocdar, nezokcuprbo3a, IUTOIUH

3aoanue 2. Bridepute, uto otHOcuTCs Toabko K JIHK, Tompko k PHK, k /IHK u PHK:

A. Xpanenue renerndyeckoil uHopmaruu. E. Peanuzanus renernyeckoit HHGoOpMaIumm.

b. A, T, T, 11 K. Pubo3a.

B. uronna3ma. 3. Snpo.

I'. 3/ 5'-bocdommrdupHas cBa3bL MexITY AT, Y, 1

MOHOHYKJICOTHIAMHU. K. CTaGuibpHOCTh CTPYKTYPBI TIOIIEPKUBACTCS
. le3oxcupubdo3a. H-cBszsamu.

JHK —

PHK —

JIHK u PHK —
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3aoanue 3. Ilonp3ysch pUCYHKOM (MCIIONB3YHTE TUGPY), TOAOEpUTE MaAPHI:

— A. PuObocoMmel.
b. I'magkas sHAOINIa3MAaTHYSCKAS CETh.
AN B. lllepoxoBaTas 3HA0IIIa3MaTHIECKAs
CCTh.
9 ) I'. Anmapar I'onbmxu.
\ j/ | J. JIu30COMBL.
E. Ilna3maTnyeckas memOpaHa.
f K. lutockener.
| 3. Snpo.
/ . Anpsimko.
~ / K. MuTtoxonapus.
\;'\5 JI. Ilepokcucoma

.\\__“H. . /‘._.‘__‘__.'\5
HpasuﬂbHocmb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00Ccy:KIeHUs

1. Permukanust, OMoiorndeckas posb, CyocTparsl, (hepMEHTHI, MOJECKYIISIPHBIA MEXaHU3M.

2. Penapauus JJHK, monexynsapHbiii MexaHu3M, OMOIOTHYECKAs POJIb.

3. Tpanckpunsi, OM0IOTHYECKast POJIb, MOJIEKYJISIPHBII MEXaHU3M, MEXaHU3MBbI PETYIISIIIHA
akTUBHOCTH reHoB (cxema JIpBoBa—Kako6a—Mono, cxema ['eopruesa), mpoueccunr PHK. O6part-
Hasl TPAHCKPHIIIHSI.

4. T'eHeTnuecKUi KO U €ro CBOMCTBA.

5. Pexkornunus u TpaHCIALMA Kak 3Talbl pean3alii TeHeTUYeCKOW HHPOpMallUU B KIIETKE.
KomnoHeHTs! OenokcuHTe3upyromiei cuctemMbl. Pekoraunus (CyOkyieTouHas JIOKaIn3auus, cxema,
cyocrpatHas cnenuduanocts APCas). Pons TPHK B cunTese Genka.

6. CoBpemMeHHOE TpecTaBiIeHne 0 OuocunTese Oenka. Perymsmus 6uocuHTe3a Oenka B KIeT-
K€ Ha FeHETUYECKOM YpOBHE (POjb TMCTOHOB, TOPMOHOB U KHPOPACTBOPUMBIX BUTaMHUHOB). [locT-
TpaHCIALMOHHAs MoaudUKaKs MOJeKyl Oenka (TMIpPOKCHIMPOBaHUE, TIIMKO3WIUPOBaHUE, Orpa-
HUYEHHBIN NpoTeonn3, pochopunupoBaHue, KapOOKCHIMPOBAHUE).

7. CoBpemeHHble MeTOABI MosieKyssspHOi Ouosnoruu (ITLP, 6xor-ananu3 IHK u PHK (Cay-
3epH-010T U HozepH-0110T), MeTox «oTneuatkoB naibieB JJHK», kinonupoBanue). [Ipuniune! npo-
BE€JICHHUS, IPUMEHEHUE B MEUIINHE.

8. Meton omnpeeneHus nocieaoBarenbHocTH HyKiieotua0B B JIHK (Metox Canmkepa).

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnoenas
1. Buonoeuueckas xumus / B. K. Kyxra [u 1p.]. Mocksa : bunom, Musck : Acap, 2008. C. 338-418.
2. Buonozuueckasn xumus / A. J. Taranosud [u np.]. MuHck : Beim. mik., 2013. C. 262-277.
3. KoHcIekT neKiuii.
Jononnumensvnan
1. buoxumus yenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.
2. Hyxneonpomeunwi : yue6. nocodue / 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 HaIpaBJICHUS MOTOKA TeHETUIECKON NHPOPMAIUU B KIIETKE:
a) XpaHeHue U repeaada nHGopManuu (PEIUTHKAIMS U peraparms);

0) Peanu3zanus reHeTHUECKOM MHPOPMALIUU — HKCHPECCHSI TEHOB (PEKOTHULIUS, TPAHCKPHII-

1US ¥ TPAHCIISIIHA ).

Ha PUCYHKC IMOKAa3aHbl OCHOBHBIC YHACTHUKHU MCXaHHU3Ma PCINIMKAIWU Y SYKapUOT:

¥ _ , PHK-npaitnep

Mudupyowas "‘hﬁf s

Lens 'Sy “‘--.__H DHK-nonumepa3za §
‘:.. g 4oy il
Yaniweriee npainens - _ f — RPA.0enku
JHE-nomuepssa £ - ':--\ ' _"-“-..—_'1}\:_ ~ [338) 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
Cmomaotyas o0 T L Y\ L

yens g
AHK-nonuMepaza ¢

g . JHK.nonumepasa i

3aoanue 2. BcioMHUTE, YTO B Ipoliecce CHUHTE3a M BO BpeMsi XpaHeHHs moiekynsl JJHK
MOJIBEPratoTCsl MHOTOUUCIIEHHBIM (PU3MYECKUM, XMMUYECKHM M JIPYroro poja BO3JEHCTBUSAM, KO-
TOpbIE BBI3BIBAIOT HapyleHus cTpykTypsl Monekyn JJHK. CymectByer MHOrOypoBHEBasi cuctemMa

penapanuy noBpeXICHU:

— MyTaIllHi, KOTOPbIE BO3HHKAIOT B TPOIIECCE peIUuKaiuu. Penapupyrorcs (ecau 3To BO3-
MO’KHO) TTyT€M MOBTOPHOTO CYUTBHIBAHUS TOCIEI0BATEIILHOCTH, yIAICHNUS HEMPAaBUILHO BCTaBJICH-
Horo Hykieoruna JIHK-nmomumepazamu, o6agaromymMm SK30HyKI€a3HOH aKTUBHOCTHIO;

— MyTalllH, KOTOPbIE HE UCIIPABJIEHBI IyTEM MTOBTOPHOTO CUMThIBaHUs. Penapupyrot npu mno-
MOIIY CHEUUAIBHOW MOCTPEIUIMKATUBHOW penapanuu. Monekyna poautensckoit [JHK metunupo-
BaHA MO OTJEJBHBIM a30TUCTHIM OCHOBAHUSAM, U BHOBb CUHTE3UpyeMasl LIENb TaKKe€ METHIINPYETCS.
Bo BpeMss meTWiMpoBaHMS HIET NPOBEPKA MNPABUIBHOCTH PACHOJIOKEHHS MOHOHYKJIEOTH]IOB,
U B Cllydae OOHapy>KEHUs MyTalluM BKJIFOYAETCS MEXaHU3M JKCIIM3UOHHOM pernapaiuu ¢ mocieay-

IOLIUM METHJIMPOBAHUEM LIEIH;

— MyTalluu, BO3HUKAIOLIME CIIOHTaHHO, B JII000€ BpeMs perapupy-
I0TCA MEXaHU3MOM SKCLUM3HOHHOM penapaiuu.

2.1. Ha pucyHke crnpaBa H300pakeHa IMOCIe0BATEIbHOCTh COOBI-
TUH SKCIIM3MOHHON penapaiyu B ciiydyae o0pa3oBaHusl TuMepa TUMUHA B
crpykrype JAHK.

PaccraBpTe B mocnenoBareiabHOCTH, 00O3HAUYEHHON Ha PHUCYHKE,
cienyomue GepMEeHTHI:

A. IHK-nurasza.

b. Oxcuu3noHHas Hykeasa.

B. JHK-B-nonumepa3sa.

105

Jumep THMHHA

ATGCU GCHEGALTAG
TACGGCGTAACTATC
1
AT (30 gyeneotugos) A
TACGGCGTAACTATC

2
ATGCCGCATTGATAG
TACGGCGTAACTATC

3
ATGCCGCATTGATAG

TACGGCGTAACTATC



3aoanue 3. BcioMHUTE, YTO Cpear MEXaHW3MOB y3HaBaHUA Oenkamu (pepmeHTamu, pakTo-
paMM PEryssiiMy U T. 1.) OTAEIbHBIX YY4aCTKOB HYKJICOTHUIHBIX MOCIEI0BATEIBHOCTEH ONpe/ieeH-
HYIO POJIb UTPAIOT NAJIMHAPOMHBIE TIOCIIE0BATEIIbHOCTH HYKJICOTHIOB (B YaCTHOCTH, MPHU y3HaBa-
Hun JIHK-pectpukTazamu), KOTOpble MOTYT (OPMHUPOBATE KPECTOOOPA3HbIE CTPYKTYPHI B MOJIEKY-
se JIHK.

3.1. M300pa3ute kpecTooOpazHyto CTPYKTYPY M3 MATUHIPOMHON MOC/IEI0BaTEILHOCTH, 110~
Ka3aHHOHM Ha PUCYHKE HUXKE:

1 2 3 4 65 6 B & 4 3 2 1f
5-G-0 —G-A-G-T-A-G-C-T-A-C-T-C-A-T-T-3%
V-C-G-GC-T-C-A-T-C-G-A-T-G-A-G-T-A-A-5&
1" 2 23 4 5 B 6 5 4 3 2 1
AK
3aoanue 4. MexaHu3Mbl peanu3aliid TeHETUYe- AMINO . PHEK 1
CKOI1 nH(pOpMaIUK B KJIeTKe MHOro3TanHbl. Ha pucynke KHCao0Ta
M300paKeHBI OCHOBHBIC JTalbl 3KCIPECCUU T'EHOB. f
[TonGepute naps! (OykBa — Tabnuua, mudpa — pUCYHOK):
A. Tepmunanus
b. Pexoruumus o " "H\ \
B. Naunmanus 5 \AUG UAG
I'. Cexpenus 7 13
1. @opMupoBaHU€ MPOCTPAHCTBEHHOM -/_J\J N l
CTPYRIYPH! (—) Pubocoma L
E. DnoHramus pacTyma 6
MOJTHNENTHIHAR

IIpasunvbHocms pewtenuii npogepbme, CONOCMABUB
ux c omeemamu.

5
chopMUpoBaBmARCS | 'fff‘i”:

MOTHNENTHIHAR

uenke

uenhb l

6.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHU A TEMBI)

3aoanue 1. Hanumure peakuuto, katanusupyemyro APCazoil.

3aoanue 2. Ha prucyHke HIKE ITOKa3aHO CTPOEHKE pUOOCOM Y SYKapuoT U MPOKApUOT.
2.1. ITouemy 60S + 40S = 80S, a 50S + 30S = 70S?

1. CKOpOCTI) CEAUMCHTAIlMU 3aBUCUT OT MAaCChl YaCTHII.

2. CKOpOCTb CeIMMEHTAIINHU 3aBUCHUT OT ()OPMBI YACTHII.

3. Ot TOTO W APYTOTO.

288,581 238, 58 PHK
5.BﬁS PHE @ 35 bemcoe @
49 168 PHE
Bmcon 188 PHE m 21 bemnox
33 fenxa 705

803
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3adanue 3. Ha pucyHke HIKe NOKa3aHa cxeMa CTPyKTypsI lac-onepoHa:

CAP HA'ETG CHETEIA
] |

| [ [ | [ I -TcH

I
OIepaTop
1 J
n |.'H.'I-"l-| oo

PHE nonusepasa

CAP (karabonuramMu aKkTUBHPYEMBIi 0e10K). DToT 6enok — peuentop HAM®, ypoBeHb KO-
TOPOM B KJIETKE OIPEJEIAeTCs] YPOBHEM IUIFOKO3bI (CHMKEHUE KOJUYECTBA IFOKO3bl B MUTATEIbHON
cpele MpuBOAUT K noBbleHNI0 YpoBHA HTAM® B knerke). CAP, cBs3annbiii ¢ TAM®, npucoenu-
nsierca k JHK u crumynupyer PHK-nonammepasy, mpu 3TOM €€ aKTUBHOCTb YBEIMYMBAETCS
B 20-50 pas.

Penpeccop cBs3aH ¢ OIEPOHOM B OTCYTCTBHUHU JIAKTO3BI.

A. [lononHuUTE CTPOKY:

IIPOMOTOP — MECTO CBSI3bIBAHUSA
omnepaTop — MECTO CBSI3bIBAaHUSA

b. U300pa3ute cxeMaTH4eCKH, UCIOB3Ys MpeasiaraeMble Bbile (GOPMBI ISl Y4aCTHUKOB, HX
pacToJIoKEHUE Ha ONEPOHE TP CIECAYIOMUX 4 COCTOSHUAX. B KakoM u3 HUX OyIyT CHHTE3UPOBa-
HBI O€JIKHU, KOJUPYEMbIE OTIEPOHOM?

KomnoneHT cpejibl 1 2 3 4
JlakTo3a + — — +
I'mroxo3a + + —

3aoanue 4. Ha pucyHke HUXe IPUBOIATCS pe3yabTaThl AIEeKTpodope3a PparMeHTOB ydyacTKa
monekyasl JIHK (meton Conmxkepa). [lombiTaliTech BBISICHUTh HA OCHOBAHUHM 3THUX PE3YJIbTaTOB
HYKJICOTUJIHYIO IOCIIEI0BATEIbHOCTh aHanu3npyemoro ydyactka JJHK. Kakas amuHokucnornas mo-
CJIeZIOBAaTENIbHOCTh 3aKOJIMPOBaHa B 3TOM y4yacTke? BykBbl B ckOOKax 0003Ha4arOT COOTBETCTBYIO-
e AUIE30KCUHYKICOTHIb, BHOCUMBIE B peakuuoHHyr cpeny JHK-nmonmmepasHoit peaknuu.
TaGnuiry reHeTH4ecKoro Kojia CMOTpHUTE B yUeOHUKE.

] [al ) (o

107



Jl7is oTBETa Ha BOMPOCHI 3aJIaHU 5—6 pacCMOTPUTE AIEKTPOPOpErpaMMBbl, MPEACTABICHHBIC
Ha PUCYHKE HUXKE.

3aoanue 5. Ha snextpodoperpamme A (cieBa) «orneuatku manbiieB» JJHK matepu (M),
pebenka (C) u aByx mpeamonaraemsix otioB (F1, F2). Yka3atenu Ha JeBOH CTOPOHE YKa3bIBAlOT
nonocel JIHK, obmie mexay peOeHKOM M Marepblo. YKa3zaTeld Ha MPaBOil CTOPOHE yKa3bIBAIOT
nosiockl JJHK, oOmrie Mexmy peOCeHKOM U MpenoaracMbpIME OTIIaMH. Baie MHeHHe o npesmona-
raeMoM OTIIE.

3adanue 6. Inextpodoperpamma b (crpaBa) 1mokaspIBacT pe3ysbTaThl UCCIACAOBAHUS TOJIH-

Mopdu3ma JIHHBI PParMEHTOB PEeCTPHUKIUU 4 map Onmu3HenoB. Bamie MHeHUE 00 WIACHTHUYHOCTH
OJIN3HELIOB.

A b
M C FiF2 A A BB CC DD
— e R
- =2
.
- - -w T2
o — e W
_——
. TEn . .
- iy
S e
=58 g0 75
—-— .-
| - —. ‘. - -
8- =& 5§
-~ = at
-y il | B4
Baz_ i" 2 “ 4
.- : . -
.I-. ‘ _— -i

OTBeTHI K pelIeHUI0 3aJaHuil

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.
11-B;2-A;3-T;4-]1;5-Db).

2— JIHK - A, b, I; PHK - B, E, )X, 1; IHK u PHK - T', K, 3.
3(A-7;,b-3;B-10;T -4, 1-9,E-6;K—-11,3-2; U—-1; K-5).
Jlna camocmoamenvhou pabomut.
2(1-B5;2-B;3-A).4(A-4b-1;B-2;T-6;1-5;,E-3).

JIABOPATOPHAS PABOTA (30 MuHYT)

AHaJIN3 NPOAYKTOB I'MIPOJIN32 HYKJICONIPOTEHHOB AP OKKEH.

Jns n3ydeHuss XMMHYECKOrO0 COCTaBa HYKJIEONPOTEUHOB IPOBOIAT KUCIOTHBIA THUAPOJIN3
JPOXKKEHN, TTOCKOJIBKY OHU OYeHBb OoraThl HykyieonpoTenHamMu. CrieliupruaecKuMu peakiusIiMu IS
KaXXJ0ro BELIECTBA OTKPBIBAIOT MPOAYKTHI TMIPOJIM3a — IOJUIICITUABI, TYPUHOBBIE OCHOBAHU,
yrieBo U GochHOpHYIO KUCIIOTY.

Ilpunyun memooa. Ilexapckue OpOXCKU THAPONU3YIOT MOJ ASHCTBHEM pa30aBIeHHON cep-
HOM KUCTOTHI. [1oTydeHHBINH TUAPOIN3AT UCTIONB3YIOT IS JadbHEH e paOoThI.

Padora 1. buyperoBasi peakuusi Ha noaunenTuabl. K 5 xamisiM rugponusara NpuinBaoT
10 kanens 10 % pactBopa NaOH, 3arem 2 xaruum 1 % pactBopa cynbdara menu. OTMeqaroT MosiB-
JICHHE PO30BO-(HUOJIETOBON OKPACKHU.

108



Padora 2. CepeOpsinasi npoda Ha nmypuHoBble ocHoBaHusi. K 10 kamusm ruaposnsara
npoxoked no0aistoT 10 kamenb KOHLEHTPUPOBAHHOIO pacTBOpa amMMHaka, 3aTeM J100aBIsOT
10 xanenb 2 % aMMua4HOTO pacTBOpa HUTpaTa cepedpa. [lpu crossHum yepes 3—5 MuH 0OpaszyeTcs
CBETJIO-KOPUYHEBBIA OCaJI0K CepeOpSHBIX COJel MypPUHOBBIX OCHOBaHU (comepx umMoe MpoOUpKu
[IepEMEIINBATh IIPU CTOSIHUU HE HAJl0).

PaGora 3. KauecrBeHHasi peakuusi Ha nmeHTo3y (Mouuma). K 10 xamism rugposusara
aposxokeid 100aBistoT 3 ka1 % crnupToBOro pacTBOpa THMOJIA, IEPEMEIIUBAIOT U MO CTEHKE
npoOupku octopokHo mnpwimBaioT 20-30 Karenab KOHIIGHTPUPOBAHHOW CEpHOW KHUCIOTHL. [lpm
BCTPSAXUBAHUU Ha THE MPOOUPKHU 00pazyeTcs MPOIYKT KOHACHCAIIMH KPACHOTO IIBETA.

PaGora 4. MouubOaenoBass mpob6a Ha ¢ocdopuyrwo kuciaory. K 10 xamism rugposusara
npoxoked moo6apisitor 20 Karmenb MOJMOCHOBOTO PEaKTUBA U KUMATAT. [Ipy 3TOM JKHUIKOCTH OKpa-
IIMBAETCS B JIMMOHHO-XKEJNTHIM 1BET (He ocanok). [Ipobupky cpa3y oxiaxaalT B CTPye XOJOIHOM
Boabl. Ha qHE mMpoOHMpKH MOSBISETCS KPUCTALIMYCCKHIA JTMMOHHO-KEITHIH 0canok GochopHOMO-
TUOIEHOBOM KHCIIOTHI.

BriBOa:

IMognmuch, mpenogaBarteJis:



3AHSATHE 21
KOJIVIOKBUYM 110 TEMAM «OBMEH ITPOCTBIX BEJIKOB
N HYKJVIEOITPOTEUMHOB», «csMOCHUHTE3 JHK, PHK U BEJIKA»

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

1. AzoTHCTBI OaaHc, €ro COCTOSIHHE B HOPME M IIPU MATONOTHH. YTO XapakTepusyeT Kodg-
(buLueHT U3HAIIUBaHUS?

2. buonorudeckas nieHHOCTh OekoB. HopMbI Oeka B TUTaHHH.

3. I'maponus 6enkoB (mporteosns). Knaccudukamus u cBoCTBa mpoTeas.

4. TlepeBapuBanue OenkoB. XapaKTepUCTHKA IpPOTEa3 KeJIyI0YHO-KULIEYHOTO TpakTa (OI-
TUMYM pH, MexaHHU3Mbl aKTUBAIUH, CyOCTpaTHas CHEU(PUIHOCTD, IHJI0- U IK30menTuaassl). Poib
HCI B nepeBapuBanmu OenikoB. KHCIOTHOCTH JKEMyAOYHOIO COKA — IMPHUHIUIT ONPEACICHHS, CO-
Jiep)KaHUE B HOPME.

5. 'nnenne OenkoB. YMeWTe CXeMAaTHUECKH M300pa3UTh MPOUCXOXKIeHUE (DeHoJIa, Kpe3oa,
CKaTolla, MHAOJA, KaJaBepuHa, MyTpeciuHa. MexaHu3Mbl 00e3BPEKUBAHUS MPOIYKTOB THHUEHUS
OCIIKOB U IPYTUX KCCHOOMOTHKOB.

6. AMUHOKHUCIOTHBINA (DOH/ KJIETKHU, €r0 MOMOJHEHUE U UCIIOJIb30BAHHUE.

7. IlepeamunupoBanue. Ponb BuramuHa Bs. YMeliTe nucarh peakuuu rnepeaMUHUPOBAHUS
C yJacTHeM aJaHMHOBOI U acraparuHOBOW TpaHCaMUHA3. 3HAMTE UX TUArHOCTHYECKOE 3HAUCHHUE.

8. Buapl nezamMmuHupoBaHus. | TyramMaTaeruIporeHasHas peakuus — XUMH3M, KOPEpMEHTEHI,
3HaueHue. Hempsimoe ne3aMuHupOBaHuUE.

9. Ilytn ucnonb30BaHus 0€3a30TUCTOTO OCTATKa aMHHOKHUCIIOT, YMETh NMPHBECTH MPUMEPHI
peaxkiuii KOHKPETHBIX METa0O0IMUECKUX MPOIECCOB. | TMKOTreHHbIe U KETOTeHHbIE aMUHOKHUCIIOTHI.

10. [Tyt 00e3Bpe)KUBaHHS aMMHAKa. Y MEWTE HAITUCATh PEaKIIMA CHHTE3a U paciiajia acrmapa-
TMHA, TIyTaMHUHA, BOCCTAHOBUTEIBHOTO aMUHHPOBAHUS 0-KETOTTyTapara, CXeMy CHHTE3a MOYEBH-
Hbl. OCcTaTOYHBIN a30T. 3HAUEHHUE OTPEAETICHUSI MOYEBUHBI U OCTATOUYHOTO a30Ta B KIIMHUKE.

11. Peaknuu nekapOOKCHIIMPOBaHUS aMUHOKHUCIIOT, OMOT€HHbIE AaMUHBL. Y METh MHCaTh PeaK-
MM CHHTE3a TPUIITAMUHA, CEPOTOHMHA, TMCTaMUHA, Y-aMUHOMACISHOM KHMCIIOTbI, 3HaTh UX POJb
B OpraHu3Me, MyTH 00e3BPEKUBAHMSL.

12. Cunre3 karexonaMuHOB. OyHKIMK nodamuHa, HOpaJApEeHAINHA W aapeHAINHA B Opra-
HU3Me, TyTH 00e3BpexxuBanus. HacnencTBeHHble HapyleHus oOMeHa (eHUIalaHuHa U TUPO3UHA.
Ponp nopamuna npu 6onesnu [lapkuncona.

13. Hykneotuasl — ux cTpoeHue u QyHKIMU. 3HalTE HOMEHKJIATYpy U yMelTe nucatb Gpop-
MyJIbI a30THCTBIX OCHOBAHHil, HYKJICO3HIOB M HYKJICOTHIOB; N300paxarh obpasoBanmne 3'-5/-¢oc-
boaudGUPHOI CBSI3U MEXKAY HYKICOTHIAMH.

14. Ocobennoctu crpoenust JIHK u PHK Ha ypoBHe nmepBHUYHOI, BTOPUYHON U TPETUUHOMN
CTPYKTYpHI (CTPOEHHE HYKIIEOCOM).

15. IlepeBaprBaHue HYKJIEOIIPOTEMHOB B JKEITYA0YHO-KUILIEYHOM TPAKTE.

16. Iyt peyTHIM3ULIUHN a30TUCTBIX OCHOBAHUHN M HYKJIEO3U/I0B B KIIETKE.

17. KoHeuyHple MPOAYKTHI pacnajia IyPUHOBBIX W NMUPUMHUIHMHOBBIX HYKJICOTHIOB. Peakmmn
00pa3oBaHMs MOYEBOM KUCIOTHI. [ unepypukemMust — ee MpUYuHbI U TOCIEICTBUS.

18. BuocuHTe3 MypUHOBBIX U MHUPUMUIMHOBBIX HYKJICOTHIOB (€ NOVO: CyOCTpaThl, KIHOYe-
BbI€ (DePMEHTHI, OCHOBHBIE TPOMEKYTOUHBIE TPOAYKTHI. Perynsius cunre3a. Ponb BUTaMHHOB.

19. IlpumeHeHnEe B MEIUIIMHE CHHTETUIECKUX CTPYKTYPHBIX aHAJIOTOB HYKJICO3UIOB U (HOIIH-
€BOM KUCJIOTHI.

20. O6pa3oBanue ne30KCHpHOOHYKICOTH IOB st cuHTe3a JJHK (cxema).

21. Peruukarus. CyOctpatsl, ¢epMeHThl, MexaHu3sM. Mexanusmbl penaparuu JJHK, ponb
3TOTO Ipolecca.

22. Tpanckpunuus. @epMeHTbI, CyOCTpaThl, MeXaHU3M, peryisius. O0paTHas TPAaHCKPHITIIHSL.

23. T'eHeTHUYECKHI KO M €T0 XapaKTePUCTHKA.
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24. PexorHumuss ¥ COOCTBEHHO TPAHCIISIIMS KaK ATambl OMOCHHTE3a Oelka B KJIEeTKe (Poib
1-PHK, APCa3sl, cTpoeHne pubocoM M OOIIHMe NMPUHIMIB MEXaHW3Ma TPAHCIAINUNA, UCTOYHUKU
SHEPruy s OMoCuHTE3a O€Ka, peryssus).

25. Bubl moCTTpaHCISIITUOHHONW MOAU(BUKAITIN OCIIKOB.

26. CoBpemeHnHble MeTonbl MosekyisipHoit Oouonorun (IILIP, 6mor-ananu3 JJHK (Cayseph-
0J10T), MeTo1 «oTnedaTrkoB naibieB JJHK», k1onupoBanue). [IpuHIIUAIIBI TOCTAaHOBKH, MPUMEHECHHE
B MCIUIIUHE.

27. Meton onpeneneHus nmocienoBarenbHocTH HykieoTu0B B JIHK (metox Canmxkepa).

Ipumep 3a0auu u sonpocos na memoo Candoicepa

Ha pucynke npuBonaarcst pe3ysibTaTbl UCCIEAOBAHUS HYK-
JICOTHHON IOCIIeIOBAaTeILHOCTH ydacTka Mojekynsl JJTHK (me-
toa Canmxepa).

1. Ha yem ocHOBaH 3TOT MeTOA?

2. YTo HYXHO cJenarh, 4TOOBI MOJTYYUTh TAKYH) KapTHHY —
(moaTarHo)? —

3. B uem npoBoauimu 31eKTpodopes, Mo KaKoMy MPHHIUIY
MIPOU30LLIO pa3ienenne (parMeHToB? —_

4. Yto 0003HA4YAIOT OYKBBI B CKOOKAX M YEPTOUKH HA PH- |  memem
CcyHke?

5. Kakyro poJib BBINOJNHSAIOT AUIE30KCHHYKIEOTHIB! B 5TOM |
meTrone?

6. B xakoM HanpaBJICHUU CIEAYET «IUTATHY MOIYYEHHYIO dJIEKTPodOoperpaMMy U mouemy?

7. YcranoBute, B Kakoi mnocienoBatenbHocTH JIHK-monmmepasa Bkitouana HYKJICOTHIBI
B CUHTE3UPYEMYIO LIEMlb.

8. UTo HYXKHO caenaTh, 4YTOObl pacmu(poBaTh MOTYUYEHHYIO KapTUHY M y3HATh MOCIEA0Ba-
TEJIBHOCTh HYKJIEOTHIOB B aHAJIM3UpyeMoM yuactke JTHK?

9. Kakass aMHHOKHCIIOTHAsI MOCIIE0BATEIbHOCTh 3aKOAMpOBaHa B 3ToM ydactke? (Tabmuia
TEHETUYECKOTO KoJ1a Oy/IeT B BallleM PacTOPSIKEHUN).

Bomnpocsl 11 MOATOTOBKH K KOJUIOKBUYMY ISl cTyaeHTOB MMPUY:

A3zoTHcTHBIN O6anaHc. Buapl a3oTrcToro 6anaHca B HOpME U IpU MAaTOJIOTHH.

[TorpeGHOCTH B Oenkax. buonornyeckas HEHHOCTb OEITKOB.

[TpoTeonus, BuablI, OMONIOrUYECKast POb.

[TepeBapuBanue OenkoB. OOmas XapaKTepUCTHKa MpoTeas3, UX CyOcTpaTHas creuuduy-

el N =

HOCTb.

5. Ponb consiHOM KUCIOTHI B IEpeBapuBaHUM OEITKOB. AHAJIN3 KeyJOYHOTO COKa.

6. AMHHOKHUCIIOTHBIH (DOH]T KIIETKH, €r0 UCTOYHUKH U ITYTH UCTIOIH30BAHUSI.

7. TpancamMuHUpoOBaHME, aMHUHOTpaHC(epasbl, kodhepMeHTHas QyHKIUS BuTamuHa Be. Kiu-
HUKO-TMarHOCTHYECKOE 3HAYCHUE ONpeIeNICHIsI aKTHBHOCTH aMUHOTpaHc(hepas3 CHBIBOPOTKH KPOBH.

8. Ilytn ne3aMMHUpPOBaHHUS aMUHOKHUCIOT. OKHCIUTEIbHOE JE3aMUHUPOBAHHE TIIYyTAMUHO-
BOM KHCIIOTHI (XMMM3M), 3HaUEHHE TIyTaMaTAeTuAporeHasHoi peakuuu. Henmpsimoe aesamMuHupo-
BaHUE.

9. Ilytn mucronmp30BaHUs 0€3a30TUCTOTO OCTATKa aMHHOKHCIIOT, YMETh NPHBECTH TPUMEPHI
KOHKPETHBIX METa0OJMYECKUX MPOIIECCOB. [ TMKOreHHbIe U KeTOT€HHbIE aMUHOKHUCIOTHL. CrIocOOBI
CHHTE3a HOBBIX aMHHOKHCIIOT.

10. JlexapOoKcHUIMpOBAaHHE aMMHOKHUCIOT, (EepMEHTbI, KOo(pepMeHT. buOreHHble aMHHBI
(TpunTaMuH, CEPOTOHUH, THCTAMUH, Y-aMUHOMACIIIHAs KUCIIOTa), KaTeXoJaMUuHBbI (JodaMuH, HOpa-
JpeHaluH, aapeHanuH). Peakiuu o0pa3oBanus, Ononoruyeckas poib, MyTH 00€3BPEKUBAHUS.
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11. Ilytu cBsi3pIBaHUS aMMHAaKa B KJIETKaxX (BOCCTAaHOBUTEIbHOE aMHUHHPOBAHHUE (L-KETOTIIY-
Tapara, CHHTE3 IJIyTaMHHAa M acnaparuHa, oOpas3oBaHue kapOamomiidocdara). TpaHCHOpTHBIE
¢dbopmMBI aMMHuaKa.

12. OOpa3oBanue cojeil aMMOHUS B MOYKaxX (MCTOYHUK aMMHAKa, pOjb IIIyTaMHHA3bl U II1y-
TaMaTJeTUAPOTeHAa3bl, 3HAUYCHUE aKTUBUPOBAHUS TITyTaAMHHA3BI TIOYEK MPH aIlU103€).

13. OpHUTHHOBBIA MK MOYEBMHOOOpa3oBaHMS (CXema IHKIa, CyOcTpaThl, (DEpMEHTHI,
SHEepreTuveckoe odecrneueHue, CBsA3b ¢ TMMOHHOKHUCIBIM UKIIOM, peryisnus). Cyap0a MOYEBHUHBIL.

14. OcraTouHblil a30T KpOBU (OCHOBHBIE KOMIIOHEHTBI M MX OTHOCHTEIBHOE COJEpKaHHE).
[TpuHIMn onpeaeneHus U KIMHUKO-TUarHOCTHIECKOE 3HaYCHHUE.

15. MoHOHYKJIEOTU/IBI, CTPOEHHE, HOMEHKIIATypa, OMOoI0ruyecKast poib.

16. IlepBuuHasi, BTOpUYHAs M TPETHYHAs] CTPYKTYpPhl HYKJIEHHOBBIX KHCIOT (0COOEHHOCTH
CTPYKTYPBbI, Pa3HOBUAHOCTH, TUIIbl CTAOMIM3UPYIOLIUX CBS3EH).

17. O6bmen HykieonporenHoB. llepeBapuBaHNe HYKJIEOIPOTEMHOB B JKEINYAOYHO-KUIIEYHOM
TpakTe (3Tanbl, PEPMEHTHI).

18. Pacmag myprHOBBIX HYKJICOTHIOB (XMMH3M, MOYEBasi KUCIOTAa KaK KOHEYHBIH MPOIYKT
karabonusma). IlpesncraBienue o HapylIeHUAX IypPUHOBOro oOMeHa (FHMIEepypUKeMHs M 10jarpa,
MMOYEYHO-KaMeHHasi 00JIC3Hb).

19. buocuHTe3 MypHHOBBIX HYKJICOTHOB 0 NOVO (MCTOYHHMKHU a30Ta U yriepoja MypUHOBO-
ro KOJIbLIa, y9acThe (OJIMEBOH KUCIOTHI, OCHOBHBIC MPOMEKYTOUHBIE MPOIAYKTHI, KIFOYEBOH (ep-
MEHT, peryisuus cunresa). [IpenctaBieHue O CHHTE3€ HYKJIEOTHIOB M3 CBOOOJHBIX a30THUCTBIX
OCHOBAaHMH U HYKJICO3HJIOB.

20. Pacnag nUpUMHUIMHOBBIX HYKJIEOTHJOB. BHOCHMHTE3 NHUPUMHUIMHOBBIX HYKJICOTHIOB.
CyOcTpaTsl, cxema Ipolecca, KIo4eBord (pepMeHT, peryisius CHHTe3a, PoJib BUTaMUHOB. llpen-
CTaBJICHHE O HapyILIEHUSIX TUPUMHUINHOBOIO OOMEHa (OpOTaLUuAypHUs).

21. CuHTe3 1e30KCHPUOOHYKICOTH/IOB.

22. Perunkanus, GMojoruyeckas pojib, CyocTpaTsl, (pepMeHThI, MOJIEKYIISPHBIA MEXaHU3M.

23. Tpanckpurmims, Ornonorndeckas poib, cyocTparsl, pepmenTs, mpoueccuar PHK.

24. I'eHeTHYECKUI KOJ U €T0 CBOMCTBA.

25. PexorHUIMS U TPAHCIAIUS KaK ATaIlbl peajn3alii TeHeTHIEeCKOW HH(POpPMAIINY B KIIETKE.
KomnoHeHTh! OenokcuHTe3upyromie cuctemMbl. Pekoraunus (cyokieTrouHas JIOKaJIM3alus, cxema,
cyocrpatHas cnenuduanocts APCa3). Pons TPHK B cuntese 6enka.

26. CoBpeMeHHOE IpeAcTaBieHHEe O OuocuHTe3e Oenka. Perymsanus OuocuHTe3a Oenka
B KJIETKE HA TEHETHYECKOM YPOBHE.

27. IocTTpaHcnsauonHas MoaAU(UKaLUs MOJIEeKy Oellka, BUAbI, OMOJI0ruyecKast poib.
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BUOXUMMUA I'OPMOHOB

3AHSATHE 22
IF'OPMOHBI. OBIIASI XAPAKTEPUCTUKA 1 OCOBEHHOCTH BUOJTOT'HYECKOTO
JAEUCTBUSA TOPMOHOB. KAYECTBEHHBIE PEAKIIMA HA I'OPMOHBbI

AKTYaJlbHOCTBh TeMbl. [ OpMOHBI — KJIacC OMOJIOTMYECKU aKTUBHBIX PEryJIATOPHBIX XHMH-
YEeCKUX COCJAMHEHUH, CHHTE3MPYEMBIX >KEJIe3aMH BHYTPEHHEW CEKpEeUWH W/WIN CIeUUATbHBIMU
KJIETKaMH. 3Ha4€HUEe FOPMOHAJIBHOW MPOAYKIMH 3aKII0YAETCsl B TOM, UTO CEKPETHPYEMbIE TOPMO-
HBI OCYIIECTBISIOT PETYISLUI0 METa00IM3Ma OTACIbHBIX OPraHOB U TKaHEH, OMPEACIISIOT COCTOs-
HUe (GU3NOJOTMUECKUX MPOLECCOB U KU3HEAEATEIIBHOCTH OpraHu3Ma B 1eiaoM. Hapymenue cunre-
3a, CEKpeIH, TPAHCIIOpTa U PEUEHIIMA TOPMOHOB KJIETKaMH JIS)KUT B OCHOBE MHOTOOOpa3HBIX JH-
JOKPUHHBIX PACCTPOMCTB. B CBSI3M ¢ 3TMM NOHMMaHME MeXaHU3Ma SHIOKPUHHBIX HapylIeHUH
Ype3BbIYAIHO BaXKHO U1 JUATHOCTHKY U LI€JICHANPABICHHON TEpaluy YHI0KPUHHBIX 3a001€BaHUM.

Ilesab 3aHATHSA. HAYYUTHCS IPUMEHATh 3HaHUE KJIaCCU(UKAIIMKA TOPMOHOB, TUIIOB TOPMOHAJIb-
HBIX penentopoB, G-0eMKOB M MOCIEAYIOMIEro Kackaga BHYTPHUKIETOUHBIX YYACTHHUKOB IEpeiadu
TOPMOHAJILHOIO CUTHAJA JIJIsl IOHUMaHUs OCOOEHHOCTEN MeXaHu3Ma JAECUCTBUS TOPMOHOB Ha KJIETKH;
yMeTb NPUMEHATh 3HAHUS O MEXaHU3Me JIeHCTBUS MHIUBHYaIbHBIX TOPMOHOB JUIi OOBSICHEHHS
paccTpoiicTB MeTabonaM3Ma MpU HAPYIICHUH OOpA30BaHUS WM THIEPIPOIYKIIMA TOPMOHOB B Opra-
HU3ME.

Pexomenayembie TeMbl 1151 pepepaTHBHBIX J0KJIAA0B!

1. MexaHu3M JeMCTBUS CTEPOUIHBIX TOPMOHOB: BHYTPHUKJIETOUHAS pELENIMs, B3auMO-
JeCTBUE C TECHOMOM KJICTKH, aKTHBAIIUS CHHTE3a ()EPMEHTOB.

2. Turbl TOPMOHAIBHBIX PEHENTOPOB. MexaHu3M CBs3bIBaHUS TOpMOHOB 1-TMS u 7-TMS
peuentopamu. [IposBieHus: HacIeCTBEHHOTO Je(EKTa PELENTOPOB.

3. MonekynspHbIii MEXaHU3M JIeHCTBUS MHCYJIMHA U CaXapHbIN 1uaber.

4. MonekysipHbIi MEXaHU3M JAEUCTBUS TUPEOUTHBIX TOPMOHOB. 300, MUKceZemMa 1 O6a3enoBa
00Je3Hb.

5. [IpumeHeHne aHabOIMYECKUX TOPMOHOB B CIIOPTUBHOIN MEIULIMHE.

6. OHoKpHHHAs (QyHKIKA U dHU3a.

7. Okcua a3oTa: MPOMCXOXKIEHHE, PETYJIATOPHOE JAECWCTBHE B OpraHU3Me, HCIOJIb30BaHUE
B JIEKAPCTBEHHOM TEepaIuu.

8. dakTophl pocTa, UX PEIENTOpPBl, MEXaHU3M JIEHCTBUS. 3HAYCHUE B MEXKJIETOUHOM B3amu-
MOJICUCTBHUH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMil. /{151 MONHOrO ycBOEHHUsS! TeMbl HEOOXOAUMO
MIOBTOPUTH W3!

" aHaAMOMUU Yel06eKda:

— QAHATOMMIO )KeJIe3 BHYTPEHHEH CEKpELNH;

= 2UCMONIo2UU:

— THUCTOJIOTMYECKOE CTPOEHUE 7KEJIE€3 BHYTPEHHEN CEKPELIU U TOPMOHBI, CHHTE3UPYEMBbIE UMU;

— AIlY/I-cucremy;

— THUIBI TOPMOHAJIBHOM CEKPELMN: SHAOKPUHHYIO, HEHPOIHIOKPUHHYIO, [1apa- U ayTOKPUHHYIO;

" OUOOP2AHUYECKOU XUMUU:

— CTPOEHME U CBOMCTBA MENTHU/IOB U OEJIKOB;

— 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, ®oMKyIApHBIC KICTKHA IMUTOBUIHOM 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 OKPYKAKOLIYIO CpEly U AEHUCTBYET HA

PAAOM pacCIlOJIOXKCHHBIC KIICTKH.

b. 'opMOH, CUHTE3UpPYEMBIN KIIETKOM, BBIIEIAETCS B OKPYKAIOIIYIO CpEly U IEHCTBYET Ha

KJIETKY, B KOTOPOI1 OH ObLII CHHTE3UPOBAH.

B. HelipomenuaTop, CHHTE3UpPYEMBI HEPBHBIMU KJIETKaMHU.
I'. 'opMOH, CHHTE3UPYEMBIN KJIETKOM, BBIJICISAETCS B KPOBb U JCHCTBYET Ha OT/IAJICHHBIEC OT

MECTa CMHTC3a KIICTKHU.

3aoanue 3. Kakue ropMOHBI CEKPETHPYIOTCS nupuzom?

A. OKCUTOLHH. I'. CepoTonuH.
b. JInGepuHbI. . MenaTtoHuH.
B. Cratunsi. E. MenaHouuTOCTUMYJIMPYIOIIHMI TOPMOH.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeenamu.

Bonpocsl 1151 00cy:KIeHU:
1. Knaccuduxarysi ropMOHOB IO MECTY CHHTE3a, XUMHUYECKOU IPUPOJIE.
2. OCOOEHHOCTH CHHTE3a TOPMOHOB OEIKOBO-IENTUAHON MPUPOJbI, CTEPOUIHON HPUPOIbI,

IMPOU3BOJHBIX JIUITHIOB.

3. OcobeHHOCTH OMOIOTUYECKOTO JEHCTBUS TOPMOHOB. TPaHCIIOPT KPOBBIO.
4. Tlonsatue «peuentop ropmoHay. Kiaccudukamusi penentopoB: BHYTPUKIETOUYHBIE PEIeTI-

TOpPHI (SIIEPHBIE U IUTO30JbHBIE), PEIETITOPBI IIUTOIIA3MATHUECKOM MeMOpaHbl (JIMTaH/-3aBHCUMBIE
Y TIOTSHIIHAI-3aBUCUMBIE KaHATI000pa3yrotue perentopsl, crpoeauel-TMS u 7-TMS-perienitopoB).

5. MexaHu3Mm JeHCTBUS TOPMOHOB: CTEPOMIHOM, aMHUHOKHCIOTHONH M OETKOBO-TIENTUIAHON

MIPUPOJIBI.

6. Knaccudukanus G-6enkoB 1 MexaHu3M UX GyHKIHOHUpOBaHUs. [TaTomorus 3Tux O6€IKoB.
7. TloHsAiTHE O BTOPUYHBIX IOCPEAHHUKAX ICHCTBUS TOPMOHOB (LIMKIMYECKUE HYKICOTHIBI,

UTOD, Ca2+, JMAITHIITITHLEPOIT).

1996.

8. PactBopuMas 1 MeMOpaHOCBsI3aHHAs TyaHIIATIIMKIIA3bl. OKCHJT a30Ta.
9. Anenunariukiaza u ¢pochonumnaza C. VX posib B KIETKe.
10. Posb mpoTEeNHKHUHA3 B KJIETKE.

JIMTEPATYPA JUISAA IIOAT'OTOBKH

OcHosnasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 427-454.
2. Buonocuueckas xumus / A. 1. Taranosuu [u ap.]. Musrck : Beim. mik.., 2013. C. 278-294.
3. KoHcnekT Jekuuii.

Jlononnumensvnan
1. Cmpoes, E. A. buonoruueckas xumus / E. A. CtpoeB. Mocksa : Beiciiias mkona, 1986. C. 370-412.
2. Mapwann, B. Knuanyeckast ouoxumus / B. Mapmamni. Cankr-Iletepoypr, 2002. 380 c.
3. Pykosoocmeo no xkiuHm4eckoi sunokpunonoruu / nox pexn. H. T. Crapkosoii. Cankr-IlerepOypr,
C. 7-10, 201-279, 296-376.

3AJAHUSA AJI5SI CAMOCTOSITEJIBHOMN PABOTHI

3aoanue 1. BcnoMHuTe, KaKue TOPMOHBI CBSI3BIBAIOTCS C BHYTPUKIIETOYHBIMU pELIENITOPaMHU,

a Kakue — C pelenTopaMu Iia3MaTuieckoil MeMOpanbl. OOpaTuTe BHUMaHKE, YTO PU MATOJIOTHU
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PELENTOPOB TKaHU-MUILIEHH TEPSAETCS YyBCTBUTEIBHOCTh K TOPMOHY (TOPMOH HE BBI30BET COOTBET-
CTBYIOLIETO METa00JINYECKOT0 OTBETA).

1.1. B xnMHMKY NOCTYNUI OOJIBbHOM B COCTOSTHUM TMIIEPIIIMKEMUYECKON KOMBbI. BBeieHne nH-
CyJIMHAa HE HOPMAJIM30BaJI0 KOHLEHTPALMIO TJIIOKO3bl KpoBU. Kakyro NpuuMHy TIUNeprivkeMuu
MO>KHO MPEIIOJI0XKUTh Y O0JIBHOT0?

A. AHOMaNMS KJIETOYHBIX PEIEIITOPOB.

b. 'mnep¢dyHKIMS TOPMOHOB KOPBI HAJIIOYEYHHKOB.

B. McTHHAas TMIIOMHCYJIMHEMUS.

I'. Onyxonpb 6a30(pUIBHBIX KJIETOK TUIIO(H3A.

J1. Onyxomb MO3rOBOTO €105l HAJIOYEUHUKOB

1.2. YV nabopaTopHBIX >KHUBOTHBIX, MOJBEPTIINXCS IEHCTBUIO MYTareHHOTO BEIIEeCTBa, OOHA-
PYXKWIH B TKaHSX M3MEHEHHYIO aJeHmIatiuukiazy. K kakoMmy ropMoHy OyAyT HEUYBCTBHUTENbHBI
OpraHbI-MHILEHU Y ITUX KUBOTHBIX ?

A. Dctpaguoiy. I'. IIporectepony.

b. Tupokcuny. J1. Anb0CTEPOHY.

B. I'mokarony.

3aoanue 2. BcnoMHUTE XUMHUYECKYIO TTPUPOY TOPMOHOB.

2.1. CryneHTy NpeanoXuwin CMOAEIUPOBaTh OMOCUHTE3 aJpeHalInHa, UCHOJb3ys B KauecTBe
WCTOYHHMKA (DEPMEHTOB TOMOTEHAT MO3TOBOTO CIIOSI HA/MOYEYHHUKOB, a B KayecTBe cyOcTpara —
OJTHO M3 HM)KEHa3BaHHBIX BemlecTB. CTyJIEHT HE CHPABHICS C 33/laHHEM, TaK KaK MCIIOIb30BA JUIs
CHHTE3a:

A. JlnokcudeHmagaHuH. I'. JIuzuH.
b. ®ennnanaHuH. A. JodamwuH.
B. Tupo3zuHs.

2.2. Y OONBHBIX C OIYXOJIbIO KITyOOYKOBOHM 30HBI HAIIIOYEUYHHKA B TPH pa3a YBEIHMUMBACTCS
OMOCHHTE3 KOPTH30J1a M KOPTUKOCTepoHa U B /0 pa3 Bo3pacTaeT OMOCHHTE3 ajbI0CTEPOHA. Y KaXKH-
T€ METa0O0JINUT, UCIOJIb30BAHUE KOTOPOT0 PE3KO YBEIUYMBACTCS:

A. Cykunnun-KoA. I'. MeTnoHuH.
b. Oprocrepon. J. Xonecrepon.
B. Xonus.

2.3. Kakoii 13 HHKenepeyrcIeHHBIX TOPMOHOB HE SBIISIETCS TITUKOTPOTEHHOM?
A. ComaroTponuH.

b. TupeorponuH.

B. JIrorenHU3UpyIOMNI TOPMOH.

I'. ®omnmuKyI0CTUMYTUPYIOIIHI TOPMOH.

3aoanue 3. BTOpUYHBIMU TIOCPETHUKAMH JIEHCTBUS TOPMOHOB Ha KIIETKY SIBJISIOTCS IIUKITH-
yeckue Hykieotuasl, UTO, Ca2+, JUAALWITIULEPod. 3anoMHUTe, 4T0 TAM® M0 HEKOTOPHIM CBOUM
s dexram Ha MeTabOINU3M KIETKH SIBIISETCS aHTaroHucTom 1l M.

3.1. BorpHOMY B TeYeHHME HEACTH BBOJIWIM IpernapaT TeOPHUIHH — HWHTHOUTOpP (docdo-
nuactepasbl TAM®. AKTUBHOCTH KAaKOTO TOPMOHA MOXKET YCUITUTHCS Ha (POHE TaKoro NeyeHus?

A. AnpeHalvH. I'. KopTtuso.

b. JIe30KCUKOPTUKOCTEPOH. . OcTpanuo:n.

B. AnsgoctepoH.

3.2. Y 601bHOTO AMAarHOCTUPOBAHA OITYXO0JIb MO3TOBOT'O CJIOSI HA/IMOYEUHUKOB — (PEoXpoMo-
uutoma. Kakoil mocpeqHUK ropMOHAIBHOTO CUTHANA aKTUBHO Y4acTBYET B JIEHCTBUM Ha (PEPMEHTHI
IIpU 3TOM 3a00JIeBaHUH?

A. TAMO. I'. Ca-kanpMoysIHH.
b. IIpocrarnanguHel. . ul' M.
B. uTM®.
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3.3. bonpHOI MOCTYNHI B KIMHUKY C THICPIIMKEMHENW B pe3ylbTaTe Pa3BUTHS OIyXOJIH,
npoayuupymoie aapeHanuH. C NOMOIIBIO BBEICHHS KAKUX BELIECTB MOXXHO YMEHBIIUTh MHTEH-
CUBHOCTb JICHCTBUS aip€HAIMHA HA OpraHbl-MULIEHU?

A. AxktuBaTtopsl ¢hochoandcTepassl.

b. tAM®.

B. Ilpocrarnaniussl.

I'. ul'M®.

J1. UTHruOUTOPHI KAJIBIIMEBBIX KAHAJIOB.

3.4. Kakoe u3 Ha3BaHHBIX COCAMHCHHUN HE SIBIISCTCS BTOPUYHBIM TOCPEIHUKOM B JICHCTBUU
TOPMOHOB?
A. Jluarmnrmunepon. b nAM®.  B.uI'M®. TI.Ca*. J.TM®.

Hpaewzmocmz; pemeHuﬁ npoeepvnie, conocmasue ux ¢ omeemamul.
ITPOBEPHTE CBOM 3HAHUSA (CAMOKOHTPOJIb YCBOEHUSA TEMBI)

3aoanue 1. BuyTtpusaepHble perenTopbl 00OHApY>KEHBI JUIS
A. AnpeHanuHa. I'. 'opmona pocra.

b. TpuitonTuponuHa. /1. CepoToHuHa.

B. I'mokarona.

3aoanue 2. Ilpu o0OcnenoBaHuy npeacTaBuTene ahpuKaHCKOro INIEMEHH MUIMeeB oOHapy-
KU HapyuieHne cuHresa B neuenn IGF-1. B peanu3zamnum OMOJOTHYECKOTO NEHCTBUS KaKOTO Top-
MOHA y4acTBYET 3TOT Oen0K?

A. ComaroTpornuHa. I'. Comarocraruna.

b. IIponakTuHa. . JIroTponuHa.

B. Comaronubepuna.

3aoanue 3. ®ochonumnaza, pacmensiomas (HochaTUAUIUHOZUTON HA JUAIMITIUAIEPOT
u UTO, sto:

A. ®ocponumnaza Aa. B. ®ocdonumnaza C.

b. ®ochonumnaza Ao. I'. ®ocponunaza D.

3aoanue 4. Kakoii u3 HmxenepeurciaeHHbXx ropMmoHoB HE sBnsiercst ctepouniom?
A. Koprtusod. I'. IIponakTus.

b. AnbnocTepoH. . JuruapokcuxonekanbIudepot.

B. IIporecrepon.

3aoanue 5. Kakoit u3 HnxenepeurcieHHbIx ropmoHoB HE sBrisiercst mentuiom?
A. OKCHUTOLIMH. I'. BazonpeccuH.

b. TpuiionTupoOHUH. J1. TupeonnbepuH.

B. I'mrokaros.

3aoanue 6. Gs-0enku CTUMYTUPYIOT aKTUBHOCTh afleHUIATHUKIa3bl. OIHAKO C TEYEHHUEM
BpeMeHH 3TOT 3P PexT ucuezaer. ITo 00yCIOBICHO:

A. AT®-a3H0i1 aKTUBHOCTBIO O-CyOBETUHUIIBI.

b. AT®-a3H0l aKTUBHOCTBIO Y-CyOBETUHUIIBI.

B. ®ochoamacrepasnoii aktuBHOCTHIO Gs-OemKa.

I'. ®ocdonumaznoit akTHBHOCTBIO Gs-0Oenka.

J1. I'Td-a3H0i1 aKTUBHOCTBIO O-CyOBETMHUIIBI.

3aoanue 7. DochopunupoBaThCs B pPEIENTOPaX TOPMOHOB MOTYT aMHUHOKHCIIOTBI, COJIepXKa-
e OH-rpynmel. HazoBute kuHa3y, KOTOPOii HE CYIIECTBYET:

A. Tupo3uHKHHA3a. I'. Tup/cep/Tpe-kunasa.
b. Peuenrop uncynuHa. J1. Penentop comaToTponuHa.
B. Cepun-TpeoHHMHKHHA3A. E. Tup/Ban-kunaza.
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3aoanue 8. BribepuTe BTOPUYHBIE MIOCPETHUKH JEHCTBUS OKCHUTOIUHA:

A.Ca?, I'. Inanunriauiepodt.
b. tAM®. J. Oxcuy a3ora.
B. ul' M®. E. UTD.

OTBeTHI K pelIeHnI0 3aJaHuii

/Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HaAHUIL
11-A;2-T,3-E;4-XK;5-1;6-B;7-b).2—T1.3—T, /1.

Jlna camocmosamenvhoiul padomut:
11—A;12—B.21—T1;22—1;23—A.31—A;32—A;33—A,I;34— 1.

JIABOPATOPHAS PABOTA (60 MUHYT)

KauecTBeHHBIE peaKIIuM HA TOPMOHBI.

I'opmonvl wyumoeguonoti sncenesvl. LL{uToBUHAS Kee3a CHHTE3UPYET U CEKPETHPYET BBICOKO-
aKTUBHBIE H0/IcOepsKallie THPEOU JHbIE TOopMOHbL: TupokcuH (Ta) u 3,5,3 -TpuiiogTuponus (Ts),
a TaKk)Ke HeHOIMPOBaHHbIM TOPMOH (ITOJUMIENTH) TUPEOKATIBIUTOHUH, (YHKIIHS KOTOPOTO CBsI3aHa
C peryJsiuen ypoBHs KaiubIus U pocdopa B KpOBH.

Pa6ora 1. KauecTBeHHasi peaKiius HA THPOKCHH.

Ilpunyun memooa. Ilpu paspyuieHun TupeouuHa odpasyercst Hoauj Kanus, U3 KOTOPOro
JOJ1 JIETKO BBITECHSIETCA MOAATOM Kanus. BeiTecHeHne 1o1a U3 coJIi HOAUCTOBOIOPOJIHON KUCIIOTHI
SIBJIETCS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHON PEAKIUEN, I/1e WO Kajausl CIy)KUT BOCCTAaHOBUTE-
JeM, a Hojat Kanus (OCTaTOK HOAHOBATOM KHUCIOTHI) — OKUCIUTeNeM. Boiienusmuiics ion oOHa-
PYKUBAIOT C TIOMOIIIbIO KpaxMaia (CHHEe OKpalluBaHKUE) B KUCIION Cpelie.

X00 pabomwr. B npobupKy HalMBalOT 24 Kamuy TUAPOIM3aTa THUPEOUAMHA, MPUOABIISIOT
3 karumn 1 % pactBopa kpaxmaia, 1 kammo ¢eHondranenHa, a 3areM 4 Karum Woaara Kalvs U MpH-
6muzutensHo 10-15 kanens 10 % pacTBopa cepHOM KMCIOTHI 10 00eCIBEUNBAaHUS U MOSBJICHUS CH-
HEro OKpalIuBaHUsl.

Pesyabrar:

LT'opmonsl nodxcenyoounoti dcenesvi. B momxeny1ouHoil xene3e BblpadaTbIBaeTCs psl rop-
MOHOB: MHCYJIMH, IJIFOKaroH W JunokauH. IHCynuH BbIpabaTbiBaeTcs B -KjeTKax ocTpoBKOB JlaH-
repratca (oT jar. insula — ocTpoB), OTKy/a U MOJXYy4YHII CBOE Ha3BaHue. HCYnMH — Oenok, cocTo-
AU U3 IBYX MOJMIENTUAHBIX LEenel, COeIMHEHHBIX APYT C APYTOM AUCYIb()UIHBIMU CBS3SIMH.

[lepBuyHas CTpyKTypa HMHCYJIWHA MOJHOCTHIO paclIM(poBaHa M OCYIIECTBICH XUMHUYECKHI
cuHTe3 MHCynuHa. Opranbl MHUILEHH JJIi UHCYJIMHA: MBIIIEYHAs TKaHb, )KUPOBas TKaHb, Kapauo-
MUOIIUTHI. J[elicTBUEe WMHCYIWHAa MHOT00Opa3Ho. MHCYyIMH WrpaeT BaXHYIO pPOJIb B META0OIH3ME
yrieBosoB. OH CHMXKAeT co/iep)KaHue IITI0KO3bl B KPOBH, YBEIMYMBAET OMOCHHTE3 TJIMKOTeHa B Tie-
YeHW W MBIIIIAX, YCUJIMBACT JUIOTeHe3, T. €. 00pa3oBaHUE >KUPOB U3 YIJIEBOJOB, CTUMYJIHPYET
cuHTe3 0enKoB. MHCYIMH SBIISETCS aHTAarOHUCTOM aJpeHaiHa B PETyJISIMU CUHTE3a U MOOMIM3a-
IIUY TJINKOTEHA.

Pagora 2. I{BeTHBIE peaKIMy HA HHCYJIHH.

Ilpunyun memooa. VIncynuH naeT XxapakTepHbIE [[BETHbIE PEAKLMU HA OEJIOK U BXOAAIINE B
€ro cocrtaB aMHHOKUCIOTHL. CyliecTByeT JBa TUIA I[BETHBIX peakluii: 1) yHuUBepcalbHble —
OuyperoBas (Ha Bce OENKHM) W HUHTHAPUHOBAsS (Ha BCE 0-aMUHOKHCIOTHI M Oenku); 2) crenuduye-
CKHE — TOJIbKO Ha OTIpe/IeIIeHHbIC aMHHOKHUCIIOTHI.
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Xoo0 pabomur

buypemosas peaxyus (omxpvieaem nenmuomnyro cesazv 6 oeake). K 5 karsam 1 % pactBopa
uHCynuHa npubasisaor 5 kanens 10 % pactBopa NaOH, 2 xarum 1 % pactBopa cynbdara meau
U BCE MEPEMEININBAIOT; COACPKUMOE IMTPOOUPKHU TpruodpeTaeT (HUOJIETOBOEC OKPAIIMBAHHUE.

Huneuopunosas peaxyus (xapaxmepna Oisi AMUHOZPYNN 8 O-NOJONCEHUU, 8XOOAUUX 8 COC-
cmas 6enKkos, noaunenmudos u c60000uwvix amuroxkuciom). K 5 xammsam 1 % pactBopa MHCyIMHA
nobasisitor 5 kanens 0,5 % BoxHOrO pacTBOpa HUHTHAPUHA U KUMIATAT 1-2 MuH. B mpobupke mo-
SIBIISIETCS PO30BO-(DHOJIETOBOE OKPAIIMBAHUE, a C TCYCHUEM BPEMEHH PAacTBOpP CHHEET.

Kcanmonpomeunosas peaxyus (Mynvoepa) na apomamuueckue amunokuciomsl. B mpoOupky
HanuBalT 5 kamenb 1 % pacTtBopa WMHCYNIHMHA, 3aTeM J00ABISAIOT 3 KaIllId KOHIICHTPUPOBAHHOMN
a30THOM KHUCJIOTHI M OCTOPOKHO KUIATAT. B MpoOHpKe MOSIBIISCTCS 0CAJOK JKEJITOTO [[BETA.

Peaxyus na muposzun (Munnona). B npobupky HanuBaroT 5 karenb 1 % pacTBopa WHCYNIHMHA,
00aBIAIOT 3 KAIUIM peakTrBa MIIIIIOHA U OCTOPOXKHO HarpeBaroT. B mpobupke mosBisieTcs: 0cagok
TEMHO-KPAaCHOTO IBETA.

Peaxyus na amunoxucnomsi, codepoicawue crabocsszanuyio cepy (®@ons). B mpobupky
HaymBaroT 5 kanenb 1 % pacTBopa MHCYJIMHA M J00aBJISIOT 5 Kanenb peaktuBa Dolisi, ”HTEHCUBHO
KHIIATAT U JAI0T mocToATh 1-2 MuH. [Ipu 3TOM NOsBIseTCS YepHBIA WM OyphIi OCaloK Cyabhuaa
CBUHIIA.

Pesyabrar:

T opMoHbL M03206020 €051 HAONOYEUHUKOS8. B MO3TOBOM CJI0€ HAaIIOYSYHUKOB U3 AMHUHOKHCIIO-
TBI THPO3WHA CHUHTE3UPYIOTCS KATEXOJIAMHHBI, IMEIOIINE MMMPOKATEXMHOBOE PO M AMUHOT PYIIITY.

Pa6ora 3. KauecTBeHHbBIEe peaKklMi HA a{PEHAJIMH.

Ilpunyun memooa. Anpenanun o0agaeT CIa0OMIETIOYHON PEaKIMeH, JIErKO OKUCIISIETCS Ha
BO3/yXe ¢ 00pa30BaHUEM aPEHOXPOMa, BCIEICTBUE YEr0 PaCTBOP OKpAIIMBACTCS B KPACHBIM IIBET.
[Tpu B3aMMOACWCTBUU C HUTPUTOM HAOIIOAAETCS KEINTO-OPAHKEBOE OKPAIIMBAHHE, C JHA30peaK-
TUBOM — KPAacHOE U C XJIOPHBIM JKE€JIe30M — 3eJIeHO€e. Peakiyst ¢ XJIOpHBIM JKeIe30M XapaKTepHa
IUISE TUPOKATEXUHOBOTO KOJIbIIA, BXOJSIIEr0 B MOJIEKYJy aJpeHalliHa W HOpaJpeHannHa. B kpac-
HBIN [[BET JKUIKOCTh OKPAIINBACTCS BCIAEACTBUE 00pa30BaHMsI CJIOXKHOIO COEIMHEHUS THIIAa a30Kpa-
CHUTEJISL.

Xo00 pabomut

Peaxyus ¢ xnopuwvim ocenezom. B mpobupky HammBaroT 10 kamemb pacTBopa agpeHannHa
u 100aBistoT 1 Kamo xstopHoro sxenesa. [losBisercs 3e1eHoe OKpalliBaHUE BCIIEICTBUE NMPHUCYT-
CTBHSI TIHPOKATeXWHa B MoJjekyie aapeHanuna. [lobasmsror 3 kammm 10 % pacrBopa NaOH
1 HaOIIOIAI0T U3MEHEHUE OKPALIMBaHUs (Ha BULIIHEBO-KPACHOE).

Jluazopeaxyus. K 6 xarsm 0,5 % pactBopa cyiibpaHMIIOBOM KUCIOTHI TPHOABISAIOT 6 Kareb
0,5 % pactBopa HUTpuTa HaTpus (cMech auazopeaktuBa), 10 kamenbp pacTBopa agpeHaIWHA
n 3 xarum 10 % pactBopa NaOH. JKuakocTs okpammBaeTcsi B KOPHYHEBBIH IIBET.

Pesyabrar:

PaGora 4. ®aoopecueHuHsA NPOAYKTOB OKHCIEHUS aPeHATNHA.

Ilpunyun memooa. AnpeHanuH, OKUCISSICH KHUCIOPOIOM BO3/1yXa, IPH J0OABICHUN IIEITIOYH
naet GIIoOPECHUPYIONUE TPOTYKTHI.

Xo00 pabompt. K 10 xarmnsm Boasl npuiuBaroT 6 xanens 10 % pactBopa NaOH u 6 xamnens
pactBopa agpeHanuHa. [TomecTuB mpoOUpKy mepea BKIIOUYEHHBIM (PIIOOPOCKONIOM, HAOJIIOJAIOT
3eJIeHyI0 ()III0OPECIIEHIINIO TIPOTYKTOB OKHCIICHUS aipeHaIrHa.
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Pesyabrart:

T'opmonwl nonoswix oicenes. 11oa0Bble TOPMOHBI CHHTE3UPYIOTCS B CEMEHHUKAX, SIMYHUKAX,
INIACHTEC U HAAIIOYCYHHUKAaX.

Xenckue MmonoBble TOPMOHBI — ACTPOTEHbI — MOKHO paccMaTpUBaTh KaK IPOU3BOJHBIC
actpana (yrieBogopona ¢ 18 aromamu yriepona). OCHOBHBIMU MPHPOJHBIMH 3CTPOTEHAMH SIBIIS-
I0TCS ACTPAINOI, SCTPOH U TOPMOH KEITOr0 Tejia — MPOreCTePOH.

MyXCKHe MOJIOBBIE TOPMOHBI — aHJIPOTEHBl — MOXKHO pacCMaTpUBaTh KaK MPOU3BOIHBIC
anapocrana (yriaeBonopoaa ¢ 19 aromamu yriaepoaa). K MykckuM mojIOBBIM TOPMOHAM OTHOCSTCS
TECTOCTEPOH M aHAPOCTEPOH.

Padora 5. KauecTBeHHasi peakuus Ha GOJUINKYJIMH.

Ilpunyun memooa. KauectBeHHast peakiysi Ha GOJUIMKYJIUH (3CTPOH) MPOBOAMUTCS C KOHICH-
TPUPOBAHHON CEPHOM KUCIIOTOH U 00ycIoBiIeHa 00pa3oBaHueM 3(UPHOTO COETUHEHHS COIOMEHHO-
KEJITOrO 1IBEeTa C 3eJIeHON (uIIoopecleHIHEN.

X00 pabomwpi. C MacnssHbIM pacTBOPOM (OJUIMKYIIMHA PEAKIMIO MPOBOJAT MPU KOMHATHOM
temneparype. K 2 xamisaM maciasiHoro pactsopa GosukyiauHa npuinbatoT 30 Kanesib KOHLEHTPH-
POBAHHOM CEPHOM KUCIOTHL. IlocTeneHHO pa3BUBAETCSA COJOMEHHO-KENTOE OKPAIIUBAHUE.

Pe3syabrar:

BrIBOaBI.

IHoanuces npenogaBares:



3AHSTHE 23
BUOXUMMUSA I'OPMOHOB. TECT HA TOJIEPAHTHOCTD K I'VTIOKO3E

AKTYaJIbHOCTBH TeMbI. MeXaHNU3M JICHCTBUS MHINBUAYAILHBIX TOPMOHOB HEOOXOIMMO 3HATh
HE TOJBKO YHJIOKPHHOJIOTY, HO U Bpady JitoO0# crnenmanu3anui. [ OpMOHBI HANIUTA IIHPOKOE MPH-
MEHEHHE B MeAMIMHE. J[MarHocTuka SHIOKPUHHOW MATOJOTMH HA OCHOBAHWU W3MEHEHHs OMOXM-
MHUYECKUX MOKa3aresnel Merabosin3Ma, B YaCTHOCTH, TMAarHOCTUKA CaXxapHOro auadera ¢ MOMOIIBIO
METO/Ia HArPY3KH TIIFOKO30H IUPOKO MPUMEHSETCS B MEIUIIUHCKON TIPAKTHKE.

I_Ie.m, 3aHATUA- 3aKpCIUTh 3HAHUA O XUMHUYCCKOM CTPOCHHUU U MCXaHU3MaAX ﬂeﬁCTBHﬂ HHAN-
BUJYyQIbHBIX TOPMOHOB; 0CO0O€ BHHMMAaHHE YICIUTh SHIAOKPHHHOW MATOJOTHUHU ITOKEITYIOYHON
JKCJIC3BI, HAaYYUTBCA CTPOUTHL W HHTCPIIPECTUPOBATHL PE3YJIbTAThI IMOCTPOCHUSA PA3JIMYHBIX THUIIOB
TIIMKEMUYECKUX KPUBBIX.

TpebdoBaHus K HCXOHOMY YPOBHIO 3HaAHUIA. TpeOoBaHMs T€ Ke, UYTO U K MPEIbIIYIIEMY 3a-
HATHIO. JIOTIOTHUTEIPHO HY)KHO BCIIOMHHTB M3 Kypca OMOOPTaHUYECKOH XUMHUH O TOM, YTO TITFOKO-
3a (Onarogapst HAIMYUIO B €€ PopMyIie albIerUAHON IPYIIBI) 001a1aeT PeAyIUPYIOIUMU CBOMC-
TBaMu. Ha 3TOM OCHOBaHBI METOJIbI €€ ONPE/ICIICHHS B OMOJIOTHUECKUX KUKOCTSX.

3AJAHME 111 CAMOIIPOBEPKH UCXO/JTHOI'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 pPeweHUs npoeepvnie, conocmasus e2o ¢ omeemamu.

Bonpocsl 1151 00Cy:KIeHUA:

1. l'opMoHBI TUNOTAIaMyca: XUMHYECKOE CTPOSHUE, THUIT PEIENTOpa B KIETKAaX-MHUIICHIX, Ka-
CKaJHBIA MEXaHU3M YCHUJIEHUS TOPMOHAILHOTO CHUTHAJIa, OTBET KJIETOK Tunodusa Ha JeHCTBUE JIH-
OEpUHOB M CTATUHOB rUIIOTaJIaMyca.

2. T'opmoHBI afeHorunopusa: XUMHUYECKOE CTPOSHHE, TUIIBI PELIEITOPOB B TKAHIX-MHUIIEHSX,
KacKaJHbI MEXaHW3M YCWJICHHS TOPMOHAJIBHOTO CHTHaja, peanu3aius s¢pdexra ToOpMOHOB Ha
ypOBHE TKaHei-MuiieHei. Poib M30bITOYHOM U HETOCTATOYHON CEKPEIIMH TOPMOHOB.

3. T'opmoHEI Heltporumopusa: XUMUIECKOE CTPOCHHE, TUIT PEIIETITOPA B TKAHU-MHUIIICHH, Kac-
KaJIHBI MEXaHW3M YCUJICHHs] TOPMOHAIILHOTO CHUTHAlNA, peanu3amus 3pQexra OKCUTOIIMHA U Ba30-
IIpeccrHa Ha YpOBHE TKaHeW-MuiieHe. HecaxapHsiii quader.

4. TUPOKCHH U TPUHOATHPOHHH: XMMHUYECKOE CTPOCHHUE, MPEIIIECTBEHHUK CHHTE3a, THUpe-
Oorfo0yNMH, TUN pelenTopa B TKaHU-MUIIECHHU, peanu3anus 3¢d@deKTa TUPEOUTHBIX TOPMOHOB Ha
ypOBHE KJIEeTKU. Ponb mepokcuaassl u neiionassl B MeTabonusme ropMoHoB. [IposiBieHne rumo- u
TUTIEP-TUPEOUIU3MA.

5. T'opMOHBI KOpPBI HAAMOYEYHUKOB: XUMUYECKOE CTPOEHUE, MPEIIIeCTBEHHUK CHHTEe3a, THUII
perenTopa B TKaHU-MUIIIEHH, peanu3anus 3GdeKTa TITIOKOKOPTUKOUIOB U MUHEPATOKOPTUKOUIOB
Ha ypoBHe kieTku. Cunapom Kymmara. «bpoH30Bast 0071€3HbY.

6. IToyloBBIE TOPMOHBI: XUMUYECKOE CTPOCHHE, MPEIIICCTBEHHUK CHHTE3a, peanm3arus -
(heKTa SCTPOreHOB, MPOreCTePOHA U MYKCKUX TIOJIOBBIX TOPMOHOB Ha YpOBHE KJIeTKH. M30bpITOuHAs
Y HEI0CTATOYHAsI CEKPELHS MOJOBBIX TOPMOHOB.

7. IHCynuH ¥ TJIIOKaroH: XWMHUYECKOE CTPOEHHUE, CHUHTE3 WHCYJIMHA, TUIBl PELENnTOPOB
B TKaHSAX-MHIICHIX IS TJIFOKaroHa U MHCYJIWHA, peanu3arus 3¢ ¢dhekra TOpPMOHOB MOKETYIOUHON
Kele3bl Ha ypoBHE KieTok. Hapymienus metabonusma npu nuadere. JlnarHoctuueckoe 3HaYCHHE
TJIMKEMAYECKUX KPUBBIX.

120



JINTEPATYPA JJISA ITIOAT'OTOBKH

OcHosHasn
1. Buonoeuyeckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 454-514.
2. Buonocuueckas xumus / A. J1. Taranosuu [u np.]. Munck : B, mik., 2013. C. 294-320.
3. KoHCreKT JeKnuii.

Jlononnumenvuasn
1. Cmpoes, E. A. buonornueckas xumus / E. A. CtpoeB. Mocksa : Beiciiras mkosa, 1986. C. 370-412.
2. Mapwann, B. Knuandeckas ouoxumus / B. Mapmann. Cankr-Ilerepoypr, 2002. 380 c.
3. Pykosoocmeo 1o kiuHudeckoit sumokpunonoruu / nox pea. H. T. Crapkosoii. Cankr-IlerepOypr,
1996. C. 15-486.
4. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. Blackwell Science
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3ATAHUA 1JII CAMOCTOATEJBHOM PABOTBI

3aoanue 1. O6paTuTe BHUMaHUE HA TO, YTO MOJUYPHUS OTMEUAETCS HE TOJIBKO MPHU CaxapHOM
muabere (Diabetus mellitus), Ho u nmpu Hecaxapuom auabere (Diabetus insipidus), a Takske mpu mo-
4eyHOM JuadeTe (MpH MOpaXeHUH MOYeK). Pa3mnyuTh NpuunHy MOJUypUH TIOMOTAeT ONpeeiieHHe
yIIeJIbHOTO Beca MOYM U JIaHHBIE OIpeielieHHs YpOBHA riinkemun. He 3a0piBaiite, 4To yacto quader
HOCHUT CKPBITBIH XapaKTep M BBIABUTH 3a00J€BaHWE MOKHO Ha OCHOBAaHHMHU PE3yJbTATOB HATPY3KU
TJIFOKO30M.

1.1. [Tpu oGcnenoBaHuU OOJBLHOTO HA TOJIEPAHTHOCTH K TIFOKO3€ OIMPENEICH HATOIIaK Ypo-
BEHb ITIOKO3bI B KpoBU 7,0 MMOIIB/JI, yepe3 2 yaca mocje Harpy3ku rioko3oil — 10 mmons/n. s
KaKOro HapyUICHHUs PETYISIIAN YTIIEBOIHOTO 0OMEHa XapaKTEPHBI 3TH MOKa3aTen?

A. CaxapHblii 1uaber. I'. bone3ur Agaucona.

b. CkpeorTas gpopma caxapHoro auadera. . Muxkcenema.

B. I'nnepuncynnHusm.

1.2. B kIMHUKY MOCTYNHI peOCHOK C jKalo0aMu Ha YCHIICHHYIO XKy, 4acTO€ MOYCHCITYC-
kaHue. KiMHn4yeckuit aHanus KpoBU M OOIIMI aHAJIM3 MOYHM MATOJOTMYECKUX KOMIIOHEHTOB HE 00-
HapyXwid. YTo MOKHO IPUMEHUTH AJIs JIeueHus: peoeHka?

A. BazonpeccuH. I'. Tupeonnun.

b. OxcutoruH. . KopTukocTtepoH.

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. [yt kakoro HapyIeHusi TOPMOHAIBHOM perysis-
LIUH 3TO XapaKTepHO?

A. HecaxapHuslii 1ualer. I'. TupeoTokcukos.

b. Crepounuslii quaber. . Muxkcenema.

B. Uncynspublit auader.

1.4. TTpn nabGopatopHOM aHa/K3€ Y OOJBHOTO BBHISBICH THIEPIIIMKEMUYECKUA TUT TITUKEMHU-
yeckoi kpuBoi. [Ipu kakom 3a007€BaHUM, TOMHUMO CaXapHOTO AUa0eTa, 3TO MOKET OBITH?

A. Tupeorokcukose. I'. HecaxapHom auabere.

b. bone3an Annucona. . Tunotupeose.

B. Nucynunome.

1.5. B knuHUYECcKo# 1abopaTopun MpH aHAIM3€ MOYH B OJTHOM M3 MPOO OMPENeTIN HU3KHMA
ylenbHbll Bec. Kakne n3aMeHeHns JOKHBI COITYTCTBOBATh ATOMY IOKA3aTeIN0?

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 OIPENEINUTh y OOJIBHOTO [UIsl yTOUHEHUS HapyIIeHUs ?

A. VncynuHa. I'. AnpnocrepoHa.

b. Bazonpeccuna. . TupeokaabIIUTOHUHA.

B. Koprusomna.

1.7. Tlpu nmpodocMoTpe y KEHITUHBI BBIABICHA CKpbiTas (opma nuabera. JlabopatopHbie
aHaJM3bl TO3BOJIMJIM Bpayy Ha3HAYUTh TUETOTEPANHIO CO CHIKCHHBIM KOJHYECTBOM YIJIEBOJIOB
Y YBEIMYCHHE JIMIOTPOIHBIX BemiecTB. Kakoil ocHOBHOW Merabosmdeckuid d((GEeKT AOCTHraeTcs
TaKOU TUETOM?

A. TIoBBIIIICHNE KCIIOJIL30BAHMSI TIIFOKO3bI HA CHHTE3 KHPa B JKUPOBOU TKAHH.

b. CHmKeHue OKHCIIEHUS JKUPHBIX KUCIIOT B TICUCHHU.

B. IloBbimeH#e NCTIOIB30BAHUS TIIFOKO3BI HA CHHTE3 JKUPA B TICUCHH.

I'. YBenuuenue cuHTe3a (HochoaumuaoB U YMEHbBIICHHE OTIOXKEHUS HEUTPaIbHOTO >KHUpa
B TICUCHH.

J. CHmxenue cuHTe3a pochonunuios.

3aoanue 2. IHCynuH U TIIOKaroH — aHTaroHUCTHl. BCOMHUTE MeXaHHW3M JEHCTBUS STUX
TOPMOHOB Ha YIJIEBOAHBIN U JIMIIUAHBIA OOMEHBI.

2.1. [TauuenT npu nedyeHuu ronopanueM mnorepsut 10 kr Beca. AKTHUBALMA KaKOro TOPMOHA
MpUBEJa K YBEIMYCHHUIO CKOPOCTH KaTaboIu3Ma KUPOB IIPH TOJIOJaHUU?

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 BOCCTAHOBJIEHUS a30TUCTOrO
paBHOBeECHS?

A. HruGupoBaHue TIIIOKOHEOreHe3a.

b. UuruOupoBanue rivkonusa.

B. YBenuueHne NpoOHUIIAEMOCTH KieTok s Ca?”,

I'. AxtuBanuio riukoreHdochopunaszbl.

J1. AxtuBanuio nporenHdocdaras

2.3. B ximHEKY moctyrnui O0onpHON 0e3 co3HaHus. B BbIIbIXaeMOM BO3ayxe OBLIT 3amax are-
TOHA, YIPYTOCTh TKaHEW cHIKeHa (00e3BokuBaHue). Kakoii OnoxuMuyeckuil aHanu3 OyAeT BIU-
CBHIBaThCS B KIIMHUYECKYIO KapTUHY 3a00JIC€BaHUS?

A. Tuneprammario0yivHeMus.

b. Camxenue conepxkanust NHz — CO — NH2 B xposu.

B. Hanmuue B moue CHz — CH (OH) — CH2 — COOH.

I'. CHmkeHue yienpHOro Beca MO4H.

J1. CHuXeHue coiepskaHusl aMUHOKHCIIOT B KPOBH.

2.4. BriorHe OJIaromnoIy9YHbBI HOBOPOXKIICHHBIH, OCTABJICHHBIH 0€3 KOPMIICHUS HA JITHTEIh-
HBIH MepHoA, yMep. AHaAJIU3 B3ATOr0 OMOINCHEN TKAaHEBOIO MaTepuaa BBISBUJI OTCYTCTBUE B Ieye-
Hu (pochoenonmupyBaTkapOOKcUKHHA3BL. Kakoit TOpMOH HHAYITUPYET CUHTE3 3TOTOo (pepmenTa?

A.T'mokaron. b. Tupoxcun.  B. Wucynmun. I'. Koptuzon.  JI. AnbaocTepoH.

2.5. [TogpocTKy, UIMTENBHO CTPAIAIONIEMY THIIOTIIMKEMHUEH, BBEJIH TITFOKAroH U HE TOTYYHIIN
OTBETHOW peakiuu Ha ropMoH. MccienoBaHue TKaHM TEUY€HH, B3ATOW MpU OMOICUH, 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 [€YeHb U HU3KUU ypOBEHb TJIIOKO3bI B KpOBU HaTouiak. [locie BBeAeHMs IiIlOKaroHa ru-
MePriIMKeMusl He BO3HUKaeT. McciieoBanre TKaHU TICUYEHU, B3SITON MTpH OMOTICHH, BBISIBUJIO e(EKT
dbepmenTa. HazoBute 3TOT hepMeEHT:

A. a-Amunasa.

b. Jlaktatneruaporenasa.

B. I'mukorendochopunasa.

I'. T'ekcokunaza.

J1. pyKkToKHuHa3a.

3aoanue 3. BcnoMHUTE MEXaHU3M JCHCTBUS TOPMOHOB KOPBI HAIITOYEUYHHUKOB.

3.1. [IeBymika oOparuiack K Bpady C KaloO0aMHu HA PE3KYH) MBIMICYHYIO CIIa00CTh, TOJIOBO-
Kpy’KE€HUE, YCUJICHHE MUTMEHTAIlMH KOXKH, MOTEPI0 Beca, CYXOCTh KOXH, MOBBIIMICHHBIH IUypes.
[Tpu oOcienoBaHUU YCTAHOBUJIM CHUKCHHOE apTepUAIbHOE JIABJICHHE, KOHIICHTPAIUS TJIFOKO3BI
kpoBu 3,0 MMOJIB/II, TIOBBIIIEHHOE BBIJECICHUE HATpus ¢ Mouyoil. HazHaueHune kakoro mpemnapara
MOJKET YJIYyUUIUTh COCTOSIHUE OOJIBbHON?

A. UucynuHa.

b. I'moxarona.

B. Tupokcuna.

I'. Anppocrepona.

J. [lutyutpuHa (BBITSHKKA U3 33HEH 101U TUIIohu3a).

3.2. BonpHOI oOpaTtwics ¢ )xajmobamMu Ha OOIIYI0 YTOMIISIEMOCTh, TOJIOBHYIO 00Ib, 0OJb
B CIIMHE ¥ KOHEYHOCTSIX, HCXYJaHNE KOHEYHOCTEH M YBEIIMUYCHHE JKUPOBBIX OTJIOKEHHUH B 00JIaCTH
CTIHMHBI U IIEeH, TIOCTOSHHYIO kaxny. Ilpu ocmoTpe Bpad 3amomo3pui cunapoM Mnenko—Kymmara.
V3MeHeHne ypoBHS KaKOro rOpMOHA B KPOBH TMOATBEPIKIACT PEANOIOKEHUE Bpaya?

A. TupokcuHa.

b. Koprusona.

B. Ansgocrepona.

I'. IIporecrepona.

3aoanue 4. ITpu 3a0051€BaHNN caxapHbIM JAMAa0ETOM HApyIIAETCs YCBOEHUE IIIFOKO3bI TKaHS-
MU U yCHJIMBaeTcs pacnal aunuioB. B pesynbsrare neguuura YK Hapymaercs GyHKIIMOHUpOBa-
Hue L{TK u u36srTok Monekyn anetmii-KoA ucmoap3yeTcs Ha CHHTE3 KETOHOBBIX TeEl.

B xnmMHuKY noctaBieHa 0oJfibHasi ¢ caxapHbIM TUa0eTOM B MIPEKOMATO3HOM COCTOSIHUU KETO-
aIMI0TUYECKOT0 TUMA. YBEIMUEHUE COJEepKaHUs KaKoro MeTaboInuTa K 3TOMY pUBEIO?

A. Manonara.

b. Okcanoarnerara.

B. a-Kerornyrapara.

I'. Aueroanerara.

J. Acnaprara.

HpCIGMJleOCmb pemeuuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.
ITPOBEPBTE CBOM 3HAHUSI (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. Mono10#1 MalMeHT, CTPAIAIOIINN WHCYJIMH3aBUCUMBIM JUA0€TOM, COOII0IaT pe-
KOMeHJIalM Bpaua. bonbHOI Xopoino ceds dyBcTBOBai. OJHAKO MPU ONpPEIEIEHUN YPOBHS IIIO-
KO3bI B KPOBH y HEro Obuia oOHapykeHa BeIpaxkeHHas runepriukemust (15 mmons/in). Conepxanue
TITUKO3WIMPOBaHHOTO (rmMKkupoBaHHOro) remorinoouna HbA . cocraBuio 5,0 %. Hackonpko koMm-
MIEHCUPOBaHO 3aboseBanue?

Kommenmapuii. HecMOTpsi Ha BBICOKHI YPOBEHB TIIOKO3bI cozepkanue HbA. y GompHOTO
OBLJI0O HOPMAIBHBIM, T. €. 32 TIPOIIEIINE HECKOJIBKO HEIEIb JeUeHre 1uadera 0pu10 3P hEeKTUBHBIM.
Hannune runeprimkeMun, Kak yAajaoch BBISICHUTH IpU OoJiee oApoOHOM aHaMHe3e, 00BICHSIIOCH
OOMJIBHBIM 3aCTOJIbEM HaKaHYHeE.
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3aoanue 2. Ilpn ananuze Moun y OOJBHOTO OOHApYXEeHa BhIpaKEHHAsI TIIOKO3ypusi. Berom-
HHUTE, YeMYy PaBEH IOYCYHBIH MOPOT JUIS TIIOKO3bl. YKAKHUTE YPOBEHb TJIMKEMHH, P KOTOPOM
TJII0K03a OY/IET 9KCKPETUPOBATHCS B MOYY:

A. 6 MMoOITB/TI. B. 15 mmonb/.

b. 10 mMonb/m. I'. 40 mMoutb/m.

3aoanue 3. BriGepure npuyrHy, MO KOTOPOM TIIIOKO3YpHUsS MOXKET OTMEYaThCsl y OOJIBHOTO
C HOPMOTJINKEMHUEM:

A. Ctpecc. B. 3aboneBanus mouek.

b. 'onon. I'. TupeoTokcuko3.

OTBeTHI K pelIeHn 10 3aJaHNI

/Jlna camonpogepku ucxo0Ho20 ypo6HsA 3HAHUIL.

1—B5,T.

Jlna camocmosamenvhou padomut.
11—A;12—A;13—A;14—A;15—1;16—5b;1.7—T.
21—B;22—A;23—B;24—T1,25—]1;2.6—B.
31—T1;32—5. 41—T.

JIABOPATOPHASI PABOTA (60 MUHYT)

N3yuenue yriieBoqHOro o0MeHa MeT010M HATPY3KH IJIFOKO30ii.

JUis AMarHOCTHKM caxapHOro nuadera M HEKOTOPBIX MaTOJOIMYECKUX COCTOSIHMN (Hexocra-
TOYHOCTh (DYHKIIUH TEYEHU M MOYEK, HEKOTOpPbhIE PHIOKpUHHBIC 3a00JIeBaHMsI, HOBOOOPAa30OBAHHS
MO3ra, MOJKETyJOYHOH KeJle3bl U HaIOYeYHUKOB, THIIOBUTAMUHO3 B1, HEKOTOphIe HAaceICTBEH-
HbIe a)epPMEHTO3bI) BAYKHO UMETh NPEACTABICHNUE O COCTOSHUHU YIIIEBOJHOTO 0OOMeHa y OONBHBIX,
OJTHUM M3 IOKa3aTeJiell KOTOpOro SBJISETCS YpOBEHb IJIFOKO3bl B KPOBU. B HOpMe KOHIEHTpauus
TTFOKO3BI B KPOBH B3POCIIOTO YelioBeka coctapiisier 3,9—-6,1 MMoab/J1.

IlepopanbHblif TECT Ha TOJIEPAHTHOCTD K TJIIOKO3€ (HArpy3Ka IIFOKO30i) MO3BOJISET BHIIBUTH
MATOJIOTHIO B TEX CIIyyasix, KOI/la UCCIIEJOBAaHUE COJIEPKaHuUs TIIIOKO3bl B KPOBU HATOLIAK HE IMO3-
BOJISIET BBISIBUTH HApYIIEHUs1 OOMEHA BEIIECTB.

Ilokazanus 013 nposedenus mecma Ha MOIEPAHMHOCID K 2TIIOKO3€:

— HeonHo3HauHbIe pe3ybTaThl OJJHOKPATHBIX aHAJIM30B KPOBU HATOIIAK.

— I'mroko3ypus: maHkpeaTudeckass M BHEMaHKpeaTuuyeckas (mepBasi CBsi3aHa C HEIOCTaTKOM
CEKpEeLUH UM HEJAOCTATOYHOCThIO CAMOT0 MHCYJIMHA; BHEMAHKpeaTHuecKas TIIIOKO3YpHs pa3BHBa-
eTCsl IPU MOPaKEHUH IPYTUX OopraHoB BHyTpeHHel cexkpernuu, [ITHC, npu smonmonansHoM cTpecce,
3a00JIeBaHUAX MOYEK, IIEYCHH, U30BITKE YITIEBOJOB B JHETE, TPH OEPEMEHHOCTH).

— KnnHuueckue mpu3Haky caxapHOro auadeTa WM €ro OCJIOXKHEHUH Mpu HOpMalbHOW KOH-
LEHTPAIMX TJIIOKO3bl KPOBU HATOIIAK (CKPBITBIE (POPMBI TuabeTa).

Ilpogedenue nacpysxu. YTpoM HaToIak y O0JIbHOrO OepyT KpOBb U3 Majblia Ui onpesaesne-
HUS COJIEpXKaHMA TIIIOKO3BI, ITocie Yero eMy aaroT BeUTh 200 M1 pacTBOpa IIIOKO3HI (M3 pacyera
1 r rmroko36I Ha 1 KT Macchl Tenla) B TeYeHne S5 MUH. 3areM depe3 Kaxpie 30 MUH y OOJIEHOTO CHO-
Ba OepyT KpoBb U3 Maiblia (B mpenenax 2,5-3 4), ¥ pe3yJbTaThl ONPEeIeHUs COIePKaHUs TIIIOKO-
3bl B ATHX MpPO0ax MCHONB3YIOT IS MOCTPOCHUS TIIMKEMUYECKMX KPUBBIX, OTKJIAJbIBasi HA BEpTH-
KaJbHOM OCH 3HaUYCHHE KOHLEHTPAIMU TIIIOKO3bl B KAKJI0U Mpode, a Ha TOPU30HTAIBHON — BpeMs
(MHUHYTBI HJTH 9aChI).

Xo00 pabomsi. B nipobax ans ananuza Ne 1-6 ompenenurte coiepaHue TOKo3bl (cM. WH-
CTPYKLUIO K mpaktudeckoMy 3aHsATHIO Ne 11 «Onpenenenue ritoko3sl B KPOBH (pepMEHTATUBHBIM
MeToA0M»). B 1-if mpoOupke — ChIBOPOTKA KPOBH, B3TON HATOIIAK, BO 2—6-if MpoOHpKax — B3si-
TOM Yepe3 Kaxaple 30 MUHYT TTOCJIE HArpy3Ku rr0Ko30i. Ha OCHOBaHWMH MOJYYEHHBIX TAHHBIX MO-
cTpoiite kpuByto. [IpoaHanu3upyiiTe rMUIKEMHUYECKYIO KPUBYIO, 3aITUIINTE BHIBOIBI.

B nopme mocne Harpy3ku KOHLEHTpalMs IIIOKO3bI B KPOBH BO3pAacTaeT B TEUCHHE MEPBOIO
gaca Ha 50-80 %, yepe3 2 yaca ee ypoBEeHb CHI)KAETCs (4aCTO HIKE MCXOIHOr0), a uepe3 2,5—3 ya-
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ca OH BO3BpallaeTcs K UCXOAHOMY. B ciydasx Hapymenus tonepantHoctu K rimokose (HTT) 3na-
gurenbHoe (10 10,0 MMoub/ 1) MOBBILICHHE KOHLEHTPALMK [IFOKO3bI TI0CJIE HAarpy3KH COXpaHseTcs
6onee 3 4.

I'mukemMuuecKkre KpUBBIE y IETEH UMEIOT TaKOU XK€ XapakTep, 4TO U y B3POCIbIX, C TEM JIMIIb
OTJINYUEM, YTO ITOBBIIICHHE KOHIICHTPALMK caxapa B KPOBH y JE€TEH MEHBIIIEE.

Ha pucyHke — rMKeMHYECKHE KpHBBIE IIPH OJHOKPATHOM HAarpyske IUIIOKO30H B HOpME
U IIPU HEKOTOPBIX MATOJIOTUYECKUX COCTOSHUSIX.

=+ HOpMa —& - nuaber
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Bpewms, mun

Knunuko-ouaznocmuueckoe 3nauenue oyenKu 21uKeMudeckux Kpuevix. Y 001bHbIX ¢ pas-
HbIMU popmamu ouadema HAPACTAHNE TNINKEMUYECKON KPUBOW MPOUCXOAUT MEJUIEHHEE, 10CTUTas
gyepe3 60—150 MUH 3HauUTENHHOM BeMMUYMHBI (Oosee yeMm B 1,8 pa3a mpeBbllIas UCXOJIHOE 3HaYe-
Hue), B OOJIBIIMHCTBE CIy4aeB OTMeuaeTcs Ioko3ypus. Uem Tsokenee 3a0osieBaHMe, TEM TO3XKE
JOCTUraeTcs MaKCUMYM IJIMKEMUU M TeM OH Bblle. [loHMkeHre KpuBOi MPOUCXOAUT OYEHb MEJ-
JICHHO, Yallle OHO pacTsAruBaercs Ha 3—4 4.

3abonesanusam wumouoHoll dicenesvl, CBA3aHHBIM C €€ runeppyHKINeH, CBOMCTBEHHBI T~
KeMHUYEeCKHe KpuBbIe ¢ Oosiee ObICTPBIM, YEM B HOpME, TOABEMOM, YTO, BO3MOKHO, BBI3BAHO OoJiee
MHTEHCUBHBIM OOMEHOM BEILECTB U BO30YKJIECHHEM CHUMIIATUYECKOTO OT/e]a BEreTaTUBHOW HepB-
HOM CHUCTEMBI.

st GONBHBIX C adeHomou ocmpogkos Jlaneepeanca, eunomupeozom (Mukceoemot), 6ones-
Hb10 AO0OucoHa XapakTepeH HU3KUM MCXOJHBIN ypOBEHb KPHUBOW, HHU3Kasl €€ BEpIIMHA U BBICOKHM
nocTriukeMudeckuil koaduuument. [Ipy HEKOTOPBIX TSHKENBIX 3a00JeBaHUAX (PHLE(DANTUT U Ap.)
TJII0K03a MOYXKET MOSBISATHCS B MOYE B PE3yJIbTaTe PEHAIBHOM IIIOKO3YpHUH.

Kputepun BO3 111 nocTaHOBKH ANMarHo3a «caxapuoiii nuadem» u HTT

Junarnos Bpems B3siTHsi KpoBH Beno3Hasi neJibHasi KPOBb, MMOJIb/JI
Caxapupblif auader | Haromaxk >6,7
2 9 [IOCJI€ HArPY3KH TIFOKO30M >10,0
HTT Haromak <6,7
2 4 1ocsie Harpy3Ku TIIH0K0301 6,7-10,0

Pesyabrarbl:  Ecrann =
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Ovun | 30 Mun | 60 vun | 90 mun | 120 Mun | 150 mun
IMaument 1 |Eon.
C ri1roK03bI (MMOJIB/JT)
Mamuenr 2 | Eon.
C ri1roK03bI (MMOJIB/JT)
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BUOXUMMS ITIEYEHU. UHTETPALIUSA METABOJIN3MA

3AHSATHE 24
BUOXUMMUA NEYEHU. UCCJIEJOBAHUE KOJUIOWJHOM YCTOMUYNBOCTH
BEJIKOB U OITPEJEJTEHUE COAEPKAHUA OBIIEI'O BUJIMPYBUHA
B CBIBOPOTKE KPOBH

AKTYaJIbHOCTBH TeMbl. lleyeHbp Urpaer LHEeHTPAIbHYIO POJIb B MIPOMEKYTOYHOM OOMEHE Be-
miectB. OcobeHHOCTH (hepMEHTATHBHOTIO armnapara MeYeHu U €€ aHaTOMUYECKHUX CBSI3€H ¢ ApyruMu
OpraHamH JJal0T BO3MOKHOCTb II€YEHU y4acTBOBATh B PEryJISILUHU MPAKTUUYECKU BCEX BUIOB OOMEHa
BEUIECTB U MOJICPKUBATh IMOCTOSHCTBO KOHIEHTPAllMU B KPOBU MHOTHUX >KU3HEHHO Ba)KHBIX
COCIMHECHUM.

[leyenp — Ooublasi «IPOMEKYTOUYHAS] CTAHLUSA» MEXKIY MOPTAIBHBIM U OOLIUM KpyramMu
KpoBooOparmieHus: opranu3ma. Kak mpaBuiio, Bce BEIIECTBa, BCACHIBAIONINECS U3 KUIIEYHUKA, MTPO-
XOJAT uepe3 nedeHb. OyHKIUU NeYeHU 00YCIIOBIMBAIOT €€ CBOCOOPa3HbI «OMOXUMHUYECKUN alb-
TPYU3M»: MHOTHE ITPOUCXOJISALINE B HEHM MpoIecChl 00ECIEUNBalOT CUHTE3 PA3IMYHbIX BELLECTB AJIs
JPYTUX OPTraHoB, @ TAK)KE HA 3aIIUTY 3TUX OPraHOB OT 00pa3yrOIIMXCS B HUX (MM MOCTYHAOIIMX
W3BHE) TOKCUYECKUX COCTUHEHUM.

B cocraB oprana Bxomsar kietku Kymndepa, npuanmaromue ydactue B ¢aronurose. [leueHn
BBIJICTISICT Kell4b, HEOOXOJUMYIO JJIsl TepeBapUBAHUS KHUPaA. 3HAUUTENBbHYIO POJIb UTPAET MEeYEHb
B [IpOLIECCaX CBEPTBHIBAHUU KPOBH, T. K. CUHTE3UPYET OEIKU-KOMIIOHEHThl CBEpPTHIBAIOIIECH U aH-
THUCBEPTHIBAIOIIEH CHCTEM KPOBH.

B neyenu nenoHupyroTcs Kene3o, MeAb U BUTaMUH Bi2, HE0OXoauMble ISl 3pUTPONO33aA.
[IponomKuTeNnbHOCTh KU3HU 3pUTpouuToB coctaBisier 110-120 aneit. Ilocne 3Toro onu paspy-
IAI0TCA ¢ OCBOOOXKIEHUEM TeMorio0rnHa. B nedenu, cene3eHke, KOCTHOM MO3T€ TeéMOTrJI00MH pac-
najaaetcst ¢ oOpasoBanueM ounupyOuHa. JlanpHelas cyap0a *KemTyHbIX TUTMEHTOB (OUIpyOuHa)
CBSI3aHA C UX METAa0O0JIM3MOM B NI€UYEHHU U B KHIlIeUHHKe. OnpeieneHne B KIMHUKE coiepKaHUs 00-
mero OmnMpyouHa, ero Gppakuuii U NPOJYKTOB UX AETpajallid UMeeT BaKHOe 3HaueHue B audpde-
PEHLMAIBHON TUATHOCTUKE KENTYX Pa3IMYHON ITHOJIOTHH.

Crenyer OTMETUTh 3HAYUTENIBbHYIO BApHAOEIbHOCTh XUMHUECKOTO COCTaBa MEUEHH, KOTOPBIN
3aBHCHUT OT XapaKkTepa MUTaHus, COCTOSTHUS oOMeHa BemiecTB. OCOOEHHO CYIIECTBEHHbIE U3MEHE-
HUS B COOTHOLIEHUU OTJENIbHBIX KOMIIOHEHTOB HAOIIOAAIOTCS MPU TOJNOaHUU M MATOJIOIMYECKUX
npoleccax, HapuMep, )KUPOBO MHPUIbTpALUK IEYEHHU, TTIMKOI'€HO3aX U JIp.

B cBs13u ¢ BBIIENU3II0KEHHBIM NTOHATHA HEOOXOMMOCTD IPAaBUIIBHOM OLIEHKH (YHKIIMOHAIb-
HOTO COCTOSIHUS NMEYEHU C MCIOJIb30BAaHUEM PA3IUYHBIX OMOXMMHYECKHX TECTOB, MO3BOJISIOLINX
YCTaHOBUTH (akT 3a00JIeBaHUS U OTCIIEKUBATh €r0 TEUCHHUE.

Lenab 3aHATHSA: HAydUTbCA MPUMEHSTh 3HAHHMS O TOMEOCTATHYECKONW M HMHTErpUpyroLei
pOJM NeUYeHH B OOMEHE YIJIEBOJIOB, JIMMUAOB U aMHUHOKHUCIIOT JJIsi OOBSCHEHNS MEXaHU3MOB Hapy-
IeHU oOMeHa BellecTB IMpH OOJIE3HSAX MEUEHU U KETUHBIX MyTeH; yMeTh MCIOJb30BaTh 3HAHMS
O MTSAX MpeBpalleHHs B IEUeHN KCEHOOMOTUKOB JUIsl MOHUMaHHUsI OMOXMMHUYECKUX acIeKTOB ¢ap-
MaKOJIOTHH U TOKCUKOJIOTHH.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHMIii. /[/11 MOJIHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
MTOBTOPUTH H3!

" aHamMoMuuU, 2UCMONO02UU, PUSUOTIO2UU:

— 0COOEHHOCTH CTPOEHUSI 1 MUKPOCTPYKTYpHI T€YECHHU;

— aHaTOMO-()M3UOJIOTUYECKHE B3aUMOOTHOIIEHHUS MEXY MEUYEHbIO, )KETYI0YHO-KUIIIEYHBIM
TPAaKTOM U BOPOTHOM BEHOMU;

" OUOOP2AHUYECKOU XUMUU.

— OCHOBHBIE pEaKIMH BBeIEHUS (YHKIMOHAIBHBIX TPYHNN B MOJEKYIbl XUMHYECKHX
BEIIIECTB C LEJbIO MOBBIIICHUS UX THAPOPHUIBLHBIX CBOMCTB;
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" OUONIO2UYECKOU XUMUU:
— MeTaboINYeCKUe IIyTH obMeHa YrJI€BOAOB, JIMIINAOB 1 OEJIKOB.

3ATAHUS NI CAMOITPOBEPKH UCXOJHOI'O YPOBHSA 3HAHUM

3aoanue 1. llpu n3ydeHnH MUKpOIIpenapara IMeYeHH CTYACHTaM JaHO 3aJlaHhe 3apHCOBaTh
CTPYKTYPHYIO MOP(OIOTHUYECKYIO SIMHUILY TEYCHH — AIHUHYC.

1.1. Vkaxute GYHKIHUIO, KOTOPYIO BBIMOJHSIOT 3JIEMEHTHI 3TOH MOP(OJIOTHYSCKON eIHHU-
el — kietku Kymndepa:

A. CuHTeTHUECKAas.

b. BeigenurenbHas.

B. OGe3BpexuBaromas.

1.2. Kakyto posib urpaer npoctpanctso uce?

A. YdacTByeT B TPaHCIOpPTE BELIECTB MEXAY KPOBBIO CHHYCOHMJOB U IAPEHXUMAaTO3HBIMU
KJIETKaMH.

b. SIBngercs nero xemuu.

B. YuacTByeT B TpaHCIIOpPTE BELIECTB MEXAY apTEPUOIaMU, BEHYJIAMU U LICHTPAJIbHON BEHOM.

3aoanue 2. MeTogoM «MEYEHBIX aTOMOBY» Oblia 3aUKCHPOBAaHA SHTEpOrenaTuyeckas up-
KYJISALMS JKEITYHBIX KUCIOT. 110 KakuM KpOBEHOCHBIM COCYyAaM MPOUCXOIUT BO3BPAT KETUHBIX KHC-
JIOT U3 KUILIEYHUKA K TeaTOUUTaM B MIPOLIECCE 3TOM HUPKYJIALNU?

A. Ilo ueHTpaIbHOI BEHE MEUYCHH.

b. 1o BOpOTHOIi BEeHE MEUEHH.

B. Ilo HMXHeEM MOS0 BEHE MEYECHMU.

I'. ITo neyeHo4HOM apTepum.

3aoanue 3. Ha 1abopaTOpHOM NPAaKTHUKyM€ CTYJEHTHI IOJYYMIH 3aJlaHuEe CPAaBHUThH PacTBO-
PUMOCTh PA3JIMYHBIX BellecTB B Bojie. CpaBHUB pe3ysIbTaThl UCCIEIOBAHUSA, CTYICHTHl YOEIUINCH,
9TO BBEJCHHE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYII MOBBIIIAET THAPOPUIEHOCT MOJIEKYJI OpTaHy-
YECKUX COEIMHEHUM.

3.1. Kakne ¢GyHKIMOHATBHBIE TPYNIBI MOTYT OOECIEYHTh THAPO(MUIBHBIE CBOMCTBA ITHX

MOJIEKYH?
A. M3onponuibHBIE. B. I'mapokcuiibHbIe.
b. lucynsdunneie. I'. KapOokcuipHble.

3.2. Ha3oBHTe XUMHUYECKUE PEAKIINU, B PE3YJIbTAaTe KOTOPHIX B MOJIEKYJIBI OPTaHUYECKUX CO-
€IMHEHUH MOTYT ObITh BBEJICHbI YKa3aHHBIE BbILIE (DYHKIIMOHAIbHBIE TPYIIIIBL:

A. I'unpokcunupoBaHue. B. [lezamunupoBanue.

b. Kap6okcunupoBanue. I'. HurpoBanue.

HpCIGMJleOCmb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamul.

Bonpocsl 1151 00Cy:KI1eHUA

1. OcHoBHBIE PYHKIUU U XUMUYECKHNA COCTaB IEYECHH.

2. Ponb neyeHn B 0OMEHE yTIICBOJIOB, JIUITUIOB, OCITKOB.

3. Obe3BpexuBaromiast (yHKIHS MMEYEHHU, MEXaHU3MBbI (3aLIUTHBIE CUHTE3bI, allMIINPOBAHUE,
MHUKPOCOMHO€ OKHUCJIEHUE, KOHBIOTaIIHs).

4. Ponp meueHu B MUTMEHTHOM oOMeHe. CuHTe3 U pacnaj reMorioouHa (cxemsr). O6MeH Ou-
nupyOuHa B HopMe U narosnoruu. [lopdupuu, xxentyxu (reMoauTHueckas, o0TypaloHHas, mapeH-
XMMaTo3HasA) ¥ UX JTudepeHIaabHas JTMarHoCTHKA.

5. buoxumuueckre MeTo bl TUAarHOCTUKU HapyIIEHUH (QYHKIIUH TeYeHHU.
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JIMTEPATYPA JUISA ITIOATOTOBKH

OcnosHnasn

1. Buonoecuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 301-306,
607-612.

2. bBuonocuueckas xumusi / A. J1. Taranosud [u ap.]. Musck : Beir. mik., 2013. C. 403-429.

3. KoHCHekT nexiui.

Hononnumenvnan

1. Mapwann, B Jxc. Knuamdeckas Owoxmmus / B. JIx. Mapmamt. MockBa : bunom, CaHkt-
[erepOypr : HeBckuit nanekt, 1999. 368 c.

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

3ATAHUA I CAMOCTOSATEJLHOMW PABOTBI

3adanue 1. CucremaTu3upyiTe 3HaHUS 00 MHTETpaIMu MyTeld MeTtaboiu3Ma B meueHu. Pac-
cMoTpHuTe pUCYHOK «[lyTH mpeBpamieHus yrieBoI0B U JUIUIO0B B ICUCHI.

1.1. ObpaTtute BHHMaHHE Ha TO, YTO OOJBINAs YACTh MOTPEOIEHHONW CBOOOTHON TITIOKO3BI
B nieueHu (ochopunmmpyercss ¢ 00pazoBaHHEM IITIOK030-6-pocdara. MeTabom3M 3TOro CoeTuHCHUS
MOJKET OCYIIECTBISITHCS IO IMATH OCHOBHBIM HAIPABIIEHUSIM, BHIOOP KOTOPBIX 3aBHCHT OT COOTHO-
IICHHSI MEXKIY TOTPEOHOCTIMHU OpPTaHu3Ma U KOJTMYECTBOM MOCTYIMHUBIIHX C THINEH yIIICBOJIOB.

1.2. Tleuens moAEP>KUBAET MOCTOSHHBIN YPOBEHb IITFOKO3BI B KPOBU MPH TOJIOAAHUU 32 CUET
aKTUBAIlMH TJIMKOTCHOJIM3a U TIIOKOHEOTeHe3a, a MPU N30BITOYHOM €€ TIOCTYIUICHUH U3 KUIICUYHUKA
TIII0KO03a JISTIOHUPYETCS B BUJIE TJIMKOTEHA U JIUITUIOB.

1.3. 3anmomHMTE, YTO OOPATUMOCTH MPEBPAIICHHS JIAKTaTa B MUPYBAT (HANpaBICHUE peak-
uHK) 3aBUCUT OT cooTHomnenus HAJH-H/HAL".

1.4. 3anmoMHHTE, YTO JKUPHBIE KHUCIOTHI — OCHOBHOW CyOCTpaT IHEPreTHYECKOTO MeTabo-
TU3Ma B MEYEHW U TPEIIIeCTBEHHUKH B OMOCHHTE3€ XOJECTEepPOJia, KETOHOBBIX TEJN, JIUMUIHOU
YaCTH JIUTONPOTEHHOB IIa3MbI KPOBH.

HyTI/I NnpeBpamcHusd yrjieBoA0B 1 JIMIIU/I0B B ICYCHU

['nukoreH Copowuron 2> dpykrosa

I T

4+
I'aroko030-6-pochpar —— T'moko3a kposu

Tnuxonus (001nit KPOBOTOK)
T'mioxo-
AT® Heozenes [lenmosodocdhammnviii nymo
Tpuanmirnuneposmst, IIupysar N
dbocomunmab HAZIOHH
[Tentozodochats
Kupueie
—> -
KHCJIOTBI / Anernia-KoA JTakrar
XoecTepo TK i\>
- p o ATO
Jlunonp 0%;;8;—;17 COz + H20 Oxkucnumensroe
naaIME (. ) Keronosere tena pocopunuposanue

(B KpOBbB)
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1.5. Dranon okucnsercs, TIaBHBIM 00pa3oM, B IMedeHu, rae npu ydactun HAJI[-3aBucHMBIX
JETUPOreHas, MOCIeN0BATEIbHO IPEBPALIAsCh B YKCYCHBIN AlIbIETH] U YKCYCHYIO KHUCJIOTY, IIPU-
BOJMT K yBeauuenuro orHomenus HAJIHH/HAL". OGbsacHUTE, IOYEMY IPHU aJIKOIOJBHOM TOKCH-
Ko3e HaOJroaeTcsl TUIepiIakTaTeMusi U runoriaukemMus. Hanummre peakuuu, NOATBEPXKAAOLIeE

YKa3aHHBIC SABJICHUSA:

1.6. O0bBsicHUTE:
a) IoYeMYy YK€ uepe3 TpH 4aca Mociie YAaJCHHUS TICUCHH Y )KUBOTHBIX Pa3BUBACTCS THUIIOTIIH-

KEMUA 1 HACTYIIACT CMEPTh, €CIIU €KCUACHO HC BBOAUTDH I'JIFOKO3Y;
6) No4YeMy BBCIACHHUC I'aJIaKTO3bI, JIAKTATA WJIM ITUPYBATa B 3TUX YCJIOBUAX HC 3(1)(1)6KTI/IBHO.

1.7. Ykaxkure npoyKThl JIMIUAHOTO OOMEHa, CUHTE3UPYIOLIHECS IPEUMYILECTBEHHO B [I€UEHU:

A. Xonecrtepon. J. XUIOMUKPOHBI.

B. TAT. E. JIIIBII.

B. ®ochonmunuapl. K. CBoboaHbBIN OUITUPYOHH.
I'. KeToHOBBIC TEA. 3. JIITOHII.

3aoanue 2. PaccMOTpUTE CXeMy, MPUBEACHHYIO HUXE. 3allOMHHUTE, YTO aMUHOKHCIIOTHI,
BCOCABIIIMECS B KUIIEYHUKE U MOCTYMUBIIUE 3aT€M B TM€U€Hb, UIMEIOT HECKOJIBKO OCHOBHBIX MyTei

MeTa0oIM3Ma.

benku mumm

!

AMUHOKHCIIOTHI (BOPOTHAs BEHA)
Hpyrue Tkanu L

‘=9 AMI/IHOKHCHOTI}I TICYCHU —> BCJ'IKI/I IIEYeHU
L l l Keronossle Tena

Benku nmia3mel I'moxo3a NH3; —» MoueBuHna

2.1.Y 0OJIpHOrO ¢ QJIKOTOJBHBIM IHPPO30M IICUEHU HAOIIOAaeTCS CHIIbHAS OTEYHOCTD.
C HapyllleHHeM CUHTe3a KaKUX BEUIECTB B IIEYEHU CBSA3aHO 3TO COCTOSIHUE?

A. Mo4eBHUHEI. I'. 'arrrorno6uHa.

b. Anb0ymMuHOB. J1. ®ubpuHoreHa.

B. Xonecrepomna.

2.2. B opranu3mMe 310pOBOTO YEIOBEKA KEJIe30 JETOHUPYETCS B TIEUEHH, CEIe3eHKE, KOCTHOM
Mo3re. B cocraBe kakoro 0enka MpoOMCXOAUT €ro ACTIOHUPOBaHUE?

A. @eppuruHa. I'. IIna3muHna.

b. Tpancdeppuna. . Llepynomnasmuna.

B. Anodepputnna.
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3aoanue 3. YcBoWTEe MEXaHU3MbI 00€3BPEKMBAHNUS BEILIECTB B IIEYCHU.
3.1. Nmeiite mpencrasieHne 00 0CHOBaX (YHKIIMOHWPOBAHUS MUKPOCOMHOM CHCTEMBI OKHC-
JICHUA KaK IyTU MeTabonn3Ma SHAOTCHHBIX U YYKCPOIHBIX COCHHHGHHﬁI

RH, O,
SH; -» HAJI®HH" — ®nasonporenn — nutoxpomPasg <‘

ROH, H20.

Takum croco6oM TUAPOKCUIUPYIOTCS CTEPOUIBI B Ipoliecce 00pa3oBaHUs TOPMOHOB KOPBI
Ha/IMOYCYHUKOB, P JICKAPCTBEHHBIX MPEnapaToB U IPYTUX KCEHOOMOTHUKOB.

B pesynbTaTe rugpOKCHIIMPOBAaHUS YMEHBIIAETCS TOKCUYHOCTh U IOBBILIAETCS PacTBOPU-
MOCTh KCEHOOMOTHKOB, YTO CITIOCOOCTBYET BBIBEACHHUIO MX U3 OpraHu3Ma. MHOTHe JIeKapCTBEHHBIE
BelIeCcTBa, Harpumep, heHodbapouTan, criocoOHb HHAYIIUPOBATH CHHTE3 MUKPOCOMHBIX (hepMEHTOB
U uuToxpoma Pasp.

3.2. 3anoMHHUTE, YTO KOHBIOTAIIMOHHAA (aza He0oOXoauMa NIl 00pa30BaHUsI MATOTOKCUYHBIX
1 JIETKOBBIBOJIUMBIX MPOAYKTOB METa00JIM3Ma JIEKAPCTB U MOKET MPOTEKATh KAK CAaMOCTOSTEIIbHBIN
sTan 00e3BPEKUBAHMUS.

3.3. st mccnenoBanus 00e3BpeKMBaONIeH (DYHKIMU TIEYCHH IMAallMEHTy Ha3HadeHa Ipoda
Ksuka. Ilocne mpuema OGeH30aTta HATpHUs YPOBEHb TUIITYPOBOW KHCIOTHI B MO4YE 0OCIEAyeMOro
MOBBICHJICS,, YTO CBHJECTEIBCTBYET O HOPMAJIBHOW JETOKCHKAIMOHHOW (QyHKIMH medeHun. Kakoe
BEIIECTBO MPUHUMAET y4acTHe B 00E3BPEKUBAHUU ITOM CONU?

A. DADC.

b. Llepynonna3muH.

B. Y1®-rnrokypoHOBas KMCIIOTA.

I'. Taypumn.

. Tnmaun.

3.4.Y 0onbHOrO HMH(EKIMOHHBIM T€MaTUTOM MpOoU30ILI0 obecuBeunBaHue kama. C oT-
CYTCTBHEM B KHIIEYHUKE KAKOTO MPOAYKTa pacnaga OuinpyOnHa 3T0O CBSI3aHO?

A. Konponopdupuna. B. bunusepauna.

b. Crepkobununa. I'. Bepnornobuna.

HpLIGMJleOCmb peweﬂuﬁ npoeepbnie, conocmasue ux ¢ omeemdamu.

TIPOBEPBTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. ]Ins mpenoTBpallleHUs Pa3BUTHUS THNEPOMIMPYOMHEMHHM y HOBOPOXKJIEHHOTO
BCJIEJICTBHE HECOBIAJIEHUS Y MaTepu U pebeHKa pe3yc-(pakTopa OepeMEeHHOM nepea pojgaMu peKo-
MeH0BaH (peHobapouTai. Beibepute 0TBET, 00BACHAIOMNMN, C KAKOW LIEJIbIO B IaHHOM Cllydae ObLI
Ha3Ha4y€H 3TOT Ipenapar:

A. B xauecTBe CHOTBOPHOI'O CPEJICTBA.

b. I nHaKTUBAaLMM KOMIIOHEHTOB MUKPOCOMHOI'O OKUCJIEHUS.

B. [Ins cHMKEeHUST pacCTBOPUMOCTH OMITMpYyOHHA.

I'. Kak uHAYKTOpa CHHTE3a [IEYEHOYHBIX (PEPMEHTOB JE€TOKCUKAIIUH.

/1. B kauecTBe JIUMOTPOITHOTO CPE/ICTBA.

3aoanue 2. I1pu naboparopHoM 00CiI€0BaHUN OOJBHOTO JKEITYXOM MOJYUYEHBI CIeIyIOIue
JaHHBIE: 0011Iee Co/iep)KaHNE B CHIBOPOTKE KPOBU OMmupyomnHa — 60 MKMOJIB/JI, TIPSIMOTO OUIHPY-
O6uHa — 43 MKMOJIb/J, B MOYE ONpeAessercs NpsAMoil OMIMpYOMH M OTCYTCTBYIOT YPOOWIIMH
u cTepkoOmInH. Kakoi B )KenTyxu y JaHHOTO O0JIbHOTO?

A. TTapenxumaro3Has.

b. I'emonntnueckas.

B. O0rypannonnas.
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3aoanue 3. Jlns oneHKH (PYHKIIMOHAIBHOTO COCTOSIHHSI TI€YEHU Yy OOJILHOTO HCCIIeIOBaHA
SKCKpelus KUBOTHOTO MHAMKaHA. VHaMKaH oOpa3yercs B pe3yibTaTe 00e3BpEKUBAHUS B MEUCHU
WHJIOKCHJIAa — TIPOAYKTa THUEHUS aMUHOKHCIIOTHI TpUIToPaHa B TOJICTOM KHIedHuke. Kakoe Be-
IIECTBO yYacCTBYET B 00€3BPEKUBAHUU ITOIO TOKCHUECKOTO COSAUHEHUS?

A. OADC.

b. YJI®-rarokypoHOBasi KUCIOTA.

B. I'munun.

I'. Lepynonna3smMuH.

. Taypun.

3aoanue 4. Meronom auddepeHunanbHOro HEeHTPUPYrupoBaHUsS KJIETOK IeYeHH ObLia
MOJTydYeHa MHKpPOCOMHasi (paxims. MHUKpPOCOMHOE OKHCIIEHHE — 3TO CHOCO0 00€3BpeKHBAHUS
TOKCHYECKHX BEILIECTB B MeueHU. BpiOepruTe KOMIOHEHT ATON LENMH OKUCICHUS:

A. [Tutoxpom as.

b. llutoxpowm c.

B. Iutoxpowm b.

I'. uToXpom paso.

. Llutoxpowm ci.

3aoanue 5. B moue 00IbHOTO OOHAPYKEHBI B OOJIBIIOM KOJIMYECTBE aMUHOJIEBYJINHOBAS KU-
ciota, mophodbmmHOreH U noppupuHBI. Moda Mpu JTUTSIBEHOM OCBEIICHHH TPHUOOpena TEMHO-
KpacHbIM BUHHBIN 1IBET. KaKyro MaToJOTHI0 MOKHO MPEANOI0KUTh B IAHHOM ciiy4ae?

A. IleueHouHas KenTyxa.

b. O6typaunonHnas xenryxa.

B. I'emonutrueckas kenryxa.

I'. Ileuenounas nopdupus.

. Tamaccemus.

3aoanue 6. bonbHOMY C )XKUpPOBOW MH(OUIBTpALIMEl MEUEeHN Ha3HAauY€HA PAaCTUTEIBHO-MOJIOY-
Has nueta. JlepuuT Kakux TUMOTPOIHBIX BEIIECTB BOCIIOIHSIIOT PEKOMEHIOBAHHBIE TIPOTYKTHI?

A. HeHachIlIeHHBIX KUPHBIX KUACTOT.

b. HachIieHHbIX )KUPHBIX KUCIIOT.

B. Kpeatuna.

I'. Metnonuna.

J1. CepoToHuHa.

E. Kansnuronusa.

OTBeThI K pelIeHUI0 3aJaHuil

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL.

11—B;1.2—A.2—5b.3.31—B,I';3.2—A,b.

Jlna camocmoamenvhou pabomut.

1.5 — mupysar + HAJIHH' <> nakrar + HAJ[". [Ipu npueme aakoroiss OTMEYAeTcs THUIIO-
[JIFOKO3€MUS, IOTOMY YTO B 3THX YCJIOBHSIX B KJIETKaX NMEYEHU CHHUXKAETCSI KOHILIGHTpALUs MUPYyBa-
Ta, YTO MPUBOJUT K CHIIKEHUIO CKOPOCTH TIIFOKOHEOTEHEe3a, SIBIIAIOIIETOCS BaKHBIM MCTOYHHKOM
[JIFOKO3bI KPOBH.

17—A,b,B,T,E,3.21—5;22—A.33—];34—B.

JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. UccieqoBanue KOLJIOMI0YCTOHYUBOCTH 0€/IKOB CHIBOPOTKH KPOBH.

Ilpooa Benvmmana ¢ moouguxayuu Teiina.

Ilpunyun memooa. Peaxuyisi OCHOBaHa Ha TOM, UYTO OEJIKM CHIBOPOTKH KPOBH TPH J100aBIe-
HUHM PACTBOpa XJIOPUCTOTO KalbLiMs ONPEICTICHHON KOHIIEHTPALMH M MOCIEIYIOLUIEeM HarpeBaHUuU
BBINA/IAl0T B BUJIE XJIONBEB B 0CaI0K (IPOUCXOIUT HAPYIICHUE KOJUIOMAHON YCTOWYUBOCTH).
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Xo00 padomur. K 4,9 mn Bonbl ipubasisitor 0,1 MIT CBIBOPOTKH KPOBH, COJIEPKUMOE IPOOUPKH
MEPEeMELINBAIOT MYyTEM €€ ONMPOKUJBIBaHHS (IIPU 3TOM MPOOMPKY MOMKHO 3aKpbIBaTh OOJBIIUM
naneleM) u 3atem npuwimBaiot 0,1 mut 0,5 % pactBopa xsopucToro Kanbius (u3 nunetku Ha 1,0 mi
WU KaleJIbHUIIBI, eClIu 00beM Kaxaon kariu cooTBercTByeT 0,05 mi). Conmepikumoe MpoOUpKH
BCTPSIXMBAIOT U HArPEBAIOT HAJl MJIaMEHEM CIIUPTOBKH JI0 OJHOKPATHOTO BCKUIIAHUSI CMECH. 3aTeM
MPOOUPKY OXJIAXKIAIOT U CMOTPSAT Yepe3 Hee Ha cBeT. Ecnu XJonbs B IpoOupKe He 0OHAPYKUBAIOT-
cs, To B Hee noOasisroT emie 0,1 mu CaClz u pacTBop BHOBBR HarpeBarT 10 kureHus. [Iporenypy
MOBTOPSIIOT JIO BBIMAJACHUSI XJIOMBEBUAHOTO OCajiKa. 3anuchkiBatoT oomuii oobeM CaCly (B mi), 10-
OaBIICHHBIH B TPOOHPKY.

Ipumeyanue. CpIBOPOTKA ISl KCCIEAOBAHUS JTOJKHA OBITh CBEXEW (XpaHsiieiics He Ooiee
24 yacoB OT MOMEHTA B35THs), O€3 CJICIOB I'eMOJIn3a.

Knunuko-ouaznocmuueckoe 3nauenue. Peakuus Koarynasiiuu ¢ XJIOPUCTBIM KajibleM (10
BenbTmMany) MOXKET U3MEHSTHCS B JIByX HAIPaBICHUSX: B CTOPOHY YKOPOUEHHS KOATYJISIIUOHHON
JICHTBI WIH €€ Y/UIMHEHUSA (CM. CXeMY).

CaCl(mMm) 1,0 09 08 0,7 06 05 04 03% 03 02 01
CyxeHnue (CABUT BJIEBO) Hopma Pacmupenue (ciBur BipaBo)
YkopoueHue Y nimmHeHue
DKCCy1aThl, HEKPO3bl, OITyXOJIH ®ubpo3bl, NOBPEKACHUS IEUSHU, TEMOJIH3

I'naBHBIE IPUUMHBI, KOTOPBIE BEAYT K YJIMHEHHIO MOJIOCH (KOAryssiiys, HacTynarouas npu
nobasnennn menee 0,4 mu CaClz), — 310 GuOpo3HbIe U MPoH(epaTHBHBIC MPOLIECCH, TOBPEKIC-
HUS TIApPEHXUMBbI [I€YEHU M FeMOJIMTHYEeCKHe cocTosiHUA. CIOBUT BIIPaBO OTMEYaeTcsl Mpu OoJie3HU
BoTkuHa, muppo3ax, ocTpoi KenTol aTpouu MmeueHu, MasipuH, OCIIe TIepeIMBaHus KPOBH, ayTo-
reMOTEpaNuy U MPU MHOTHX BOCHAJIUTENBbHBIX 3a00neBaHusAX. CUNTAIOT, YTO y/UIMHEHHUE KOaryJis-
LIMOHHOW MOJIOCHI 00YCIIOBJIEHO IMOBBIIIEHUEM COJEPIKAHUS Y-TJI00YIMHOB, CHUKAIOIUX CTaOWIb-
HOCTb CBHIBOPOTKH.

YKopoueHHe KoaryasUOHHOW MOJ0CH! (Koarymsuus, HacTymnaromas npu oo6asneHun 6osee
0,6 mn CaClz) oOHapyXMBaeTCsi MPU OCTPHIX BOCMATUTEIBHBIX M JKCCYNATUBHBIX MpPOIECCax.
B 3Tux ciyuyasix yBelIMYMBAeTCs KOJIMYECTBO O- U -TTI00YIMHOB U 3a CUET 3TOrO MOBBIIIAETCS CTa-
OWJIBHOCTH CBIBOPOTKM (dKCCyJaTHBHas (a3a peBMaTH3Ma, aKTHUBHBIA Ipoliecc TyOepKyiesa Jer-
KHX, He(dpo3bl, MakporioOyauHeMus: BanbaeHmTpema, og-, B-IIa3MOLUTOMBI, 3JI0KaYECTBEHHBIE
OITYXOJIM, KCCYAATUBHBIN IEPUTOHUT, HEKPO3bI, OONBIINE TOTEPU KUAKOCTH, OCTPbIE HH(EKITNOH-
Hble 3a0oneBaHus). KpaiiHee yKOpoueHHE KOAryJsIMOHHOW JIeHThl (OTpHUIaTeNbHas Mpobda)
Ha0J1t0/1aeTCs MPU OCTPOM pEBMaTHU3ME.

Pe3yabTaT: Vcaci =

BriBOI:

Padora 2. Onpenesienune coaepxaHusi 001ero OnaupyouHa B CbIBOPOTKE KPOBH.

Ilpunyun memooa. [lnazopeakTuB 00pa3yeT ¢ paCTBOPUMBIM OUIUPYOHHOM a300MIMPYOHH,
OKpAaIlIeHHBIH B pO30BBII 11BET. VIHTEHCUBHOCTh OKPAaCKHM pacTBOpa a300MJIMpyOHHA MPOMOPLHUO-
HaJbHa KOHIEHTpauu OMIMpyOrHa U MOXET OBITh OlpeneseHa KonopuMmerpudecku. Konbrorupo-
BaHHBIN (TMPsAMOI) OMIMPYOUH JaeT MPSAMYIO PEaKIUI0 ¢ TUa30peakTUuBOM. HeKOHBIOTUPOBAHHBIN
(HeTmpsiMOii) OMIMPYOHH MOYKHO TMEPEBECTH B PACTBOPHUMOE COCTOSIHUE JTO0O0ABICHUEM K CHIBOPOTKE
KpPOBH 3TUJIOBOIO CIIUPTA.
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X00 pabomui. B 1eHTpU]yY)XHYIO TPOOUPKY OTMEPUBAIOT 1 MJI CBIBOPOTKH KPOBH, 2 MIJI 3TH-
JIOBOTO CIHPTA, THIATEIHHO MEPEMENIMBAIOT COAEPKUMOE CTEKIISIHHOM MalouyKkoi U HeHTpUudyru-
pytor 15 mun npu ckopoctd 3000 06/MuH. 3aTeM CIUBAIOT HAJ0CATOYHYIO JKUAKOCTh B JIPYTYIO
npoOupky u n00aBisa0T K Helt 0,25 mu amaszopeaktuBa. [Ipu 3TOM MOSBIISIETCS KPacHO-PO30BOE
OKpaIlllMBaHUE, WHTEHCHBHOCTH KOTOPOTO OmpeAensioT uepe3 10 MUHYT, U3Mepsisi ONTHYECKYIO
IJIOTHOCTH MPOOBI MPOTUB BOJIbI B KIOBETE IIMPUHOW 5 MM MpU 3€JI€HOM CBETOPHIbTpe (IUIHMHA
BostHBI 500-560 HM). [lapannenpbHO KOJIOPUMETPHUPYIOT CTAHAAPTHBIA PAacTBOp a300MIMPYOHHA,
COOTBETCTBYIOIIHMI KOHIICHTpanuu ouaupyouna 6,84 Mmxmois/i (Cer).

Pacuer npousBoaaT o popmyie:

Con (MkMOITB/1T) = Eon * Cer | Ecr.

B HOpMe KoHIeHTpauusi oOmero OwnupyOnHa B mia3Me (CBIBOPOTKE) KPOBH COCTaBIISIET
8,55-20,52 mxMmoub/1. 75 % ero KoiauuecTBa NPUXOIUTCS Ha IOJII0 HEMPSIMOro OMIupyOuHa.

Pesyabrar: Eon =
Ecr =

Pacuer:

Knunuko-ouaznocmuueckoe 3nauenue. OqyH U3 BOXHBIX IPU3HAKOB HAPYIICHUS IIUTMEHT-
HOro OOMEHa — TMOSBJICHUE XKEITYXH, KOTOpPOE€ OTMeuaeTcs OOBIYHO IpPHU YpOBHE OMIMpyOuHA
B KpoBHU 27-34 MkMoub/1 u 6onee. KpoBb HOBOPOKICHHBIX, OCOOCHHO HEIOHOIIEHHBIX AETEH, OT-
nu4aeTcsi 6ojee BHICOKUM coJiepskaHueM ounupyouHa (pusmonoruueckas xxenryxa). Habmogaemoe
co 2-3-ro 10 7-10-T0 mHS XU3HU yBEIWYCHHE KOHIICHTpPAIUW OMIMpPYyOMHA, B OCHOBHOM 3a CYET
HENpsIMOTo, CBSI3aHO C (PYHKIIMOHAIBHOM HET0CTaTOYHOCTHIO MEYEHU, B YACTHOCTH, MAJON aKTHUB-
HOCThbIO (epmeHTa Y D-rmrokypoHunTpaHcdepasbl, HEOOXOIUMOro Uisi 00pa30BaHUS MPSIMOTO
OounpyOuHa.

I'emonumuueckas oicenmyxa (HaANIEUEHOUHAs]) — YCUNEHUE 2eMONU3A SPUMPOYUNOE, UYTO
MPUBOANT K YCHJIEHHOMY OOpa30BaHUI0 HEKOHBIOTMPOBAHHOIO OMIMPYOMHA, Tak Kak MEYeHb He
YCIIEBAET €0 CBSA3bIBATE.

Iapenxumamosnas dcenmyxa (IEUEHOUHAs1) — Hapyuienue QYHKYuu NeYeHOUHbIX KIemoK.
Moxet ObITh BbI3BaHa TAaK)KE€ HACJEACTBEHHO OOYCIOBIEHHBIMH Je(eKTaMu B Mpolieccax TpaHC-
nopra ounupyonHa u o0pa3zoBaHUs IUTIIIOKYPOHH 1A OUITMPYOHHA.

Mexanuueckas srcenmyxa (00TypallMOHHAs, TIOANICUEHOUHAS) — 3A0ePAHCKA OMMOKA HCeNUU.
Bo3HukaeT npu nepenosTHeHNH KEeITYHBIX ITyTel BCIIEICTBHE 3aKYIIOPKH, pa3pbiBa UX M MOCIEAYIO-
IIET0 Nepexoa KeJl4u B KPOBb.

TspKecTh )KeNTyXHu OOBIYHO COOTBETCTBYET YPOBHIO OmimpyOonHeMuu. [IpuHATO cUuTaTh, 4TO
KENTyxa IMpOTeKaeT B JIeTKoH ¢opme, ecinu colepkaHue OwiupyOuHa B Iula3Me (CHIBOPOTKE)
HE TPEeBbIIIAET 85 MKMOJIb/I; ypOBEHb €ro 86—169 MKMOJIB/I CBUAETENBCTBYET O CPEIHETSKEINOM,
a cBbIme 170 MKMOJIB/JT — O TSDKEIOH popMe KENTYXH.

BeiBOI:

IHoanuces npenogaBares:
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3AHATHE 25
HUHTEI'PALIMA METABOJIN3MA.
BJIUAHUE 'OPMOHOB HA YPOBEHbB I'V/IIOKO3bI B KPOBU

AKTyaIbHOCTH TeMbl. OOMEH BEIIECTB B OpraHU3ME YEIOBEKa MPOTEKAeT HE XAOTHUYHO,
a CTpOro MHTETPUPOBAH U «TOHKO HACTPOEH». Bce mpeBpaleHus OpraHndeckux BEIeCTB, IPOLeCc-
Chbl aHaboJM3Ma U KaTaboIM3Ma TECHO CBSI3aHbBI JAPYT ¢ APYyroM. B deroBedeckoM opraHu3me, Kak
U B JKUBOM IpUpOZEe BOOOIE, HE CYILECTBYET CAMOCTOSITEIbHOIO OOMEHa OENKOB, )KUPOB, YIJIEBO-
JI0OB U HYKJIEMHOBBIX KHCIOT. Bce mpeBpailieHuss oObEAMHEHBI B €AMHBIN Ipoliecc MeTadoau3Ma,
HNOJYUHSAIOLINICSA IUANEKTHYECKUM 3aKOHOMEPHOCTSM B3aMMO3aBUCUMOCTH U B3aMMOOOYCIIOBIICH-
HocTH. CIOCOOHOCTh OpraHM3Ma JKMBOTHBIX K MOJJICP)KAHUIO IOCTOSHCTBA COCTaBa BHYTPEHHEU
Cpezbl OpraHu3Ma OCYIIECTBIISIETCS 3a CUeT MHTErpaliii MeTab0JINYEeCKUX ITyTel U SIBJIAETCS OJHUM
13 HanboJee CYIIeCTBEHHBIX JOCTHKEHUN SBONIIOLMHU. V3MEHeHHe MHTErpaTUBHBIX CBSA3EH HApy-
11aeT cOaJaHCHPOBAHHYIO NMPOIYKLHIO SHEPrUM, IJIACTUYECKOTO MarepHuajga M CIIy>KUT OCHOBOH
pa3BuTHs 3a00JI€BaHUH.

Ilesb 3aHATHSA: TOHATH NPUHLUIIBI U MEXaHU3MbI B3aUMOACHUCTBUS PAa3IMUHBIX MeTaboI1ye-
CKHUX ITyTeH JU1sl oOecrneueHus )KU3HEAEeATEIbHOCTU U a/laliTallii OPraHu3Ma.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HaHMii. /[/11 NOJHOrO yCBOEHHUS T€Mbl HEOOXOIUMO
ITOBTOPUTH H3:

" OUONOUYECKOU XUMUU.

— MeTtabornvecKkre mMyTH 0OMeHa YIIIeBOJIOB, JIMIUIOB U OSJIKOB.

3AJTAHUS 1JIs1 CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. HazoBruTe MeTa0OJINUT TIIMKOJIN3A, UCIIOJIB3YEMBIN [l CHHTE3a TIIMIEepoJa;
A. ®ochoanokcuaneroH.

b. Auetun-KoA.

B. IIupoBrHOrpaHas KUCIOTA.

I'. IlaBeneBOyKCyCHast KUCIOTA.

. B-I'mapokcumacisiHast KMUCIOTa.

3aoanue 2. J1yis 06pa3oBaHUS TITFOKO3BI BO BPEMS TOJIOAHUS KIICTKH TIEYCHH UCIIONB3YIOT:
A. XKXupHbie KUCIOTHI.

b. AMHHOKHCIIOTEL.

B. Aneroanerar.

I'. B-I'mapokcubytupar.

. Anernn-KoA.

3aoanue 3. Yto (1, 2, 3, 4) uz uero (A, b, B, I') moxet cunteaupoBarbca? [logdbepute coor-
BETCTBYIOIIIHE MapPHI:

1. AMHMHOKHUCIIOTBI 3aMCHUMBIC A. AMUHOKHUCJIOTBI 3aMEHHMBIC
2. AMUHOKHCIIOTE HE3aMEeHUMBIE b. AMUHOKHCIIOTEI HE3aMEeHUMBIE
3. I'moko3a B. I'moko3a

4. )KupHbI€ KHCITOTBI I'. ’KupHble KHCI0THI

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemdamul.

Bonpocs! nuis1 06cyxneHus:

1. HeoO6xomuMoCTh MHTETpAIIMK MeTa0o0JIM3Ma, €€ MPUHIMIHAIbHBIE COCTaBIIsIfone. Mexa-
HU3MBI PETYIISIINI MeTa0oIu3Ma.

2. OcobeHHOCTH MeTabOIM3Ma B TICUCHH, KUPOBOH M MBIIICYHON TKAHSIX B COCTOSTHHH ITOCIIE
MpueMa MU U HATOILAK.

3. MexopranHplii METa00JIM3M B JUHAMUKE TOJIOJAHUS.
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4. OcHoBHBIE MeTaboIMYeCKHe MyTH 0OMEHa YIIIeBOIOB, OEIKOB, JTUMHUIOB (CXEMbI peakiui,
KJIFOUEBBIC (DEPMEHTBI, PETYJISIINS).

JIMTEPATYPA JUISA IIOATOTOBKH

OcnosHnasn
1. Buonoecuueckas xumus / B. K. KyxTa [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 661-676.
2. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musnck : B, mik., 2013. C. 321-331.
3. KoHCHeKT nexiui.
Jlononnumenvuasn
4. Buoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3ATAHMS 111 CAMOCTOSITEJIBHOM PABOTHI

Joist ycBoeHnsi MaTepuasia He00X0AMMO 00paTHUTH BHUMAHME HA TO, YTO:

— Onarojapst MHTErpauu MeTaboau3Ma (a He OT/AEIbHBIM METab0IMYECKUM MyTSIM) OpraHu3M
cHabXKaeTcsl PHEPruel U IIACTUYECKUM MaTepUajIoM 3a CYET MOCTOSTHHOTO OOHOBIIEHUS €ro y4acT-
HUKOB Ha YPOBHE KIIFOUEBBIX METaO0IUTOB, KOYEPMEHTOB;

— BOKHOM COCTAaBIISAIONIEH B3aUMOJICHCTBUS META0OIMYECKUX MyTEH SIBISIETCS HAIMYHE CXO/I-
HBIX MEXAaHHU3MOB peryysiuuu. Yepes 3Tu MexaHU3Mbl peaiu3ylOT CBOE JEHCTBUE TOPMOHBI U JIpY-
rie OMOJIOTUYECKU aKTUBHBIE COCIMHEHUS;

— IIEHTPAJIbHBIM OPTaHOM B MHTETPAIlM METa0OIM3Ma SIBISETCS Me4YeHb, OJ1aroaapst KOTopoi
B KPOBH MOJICPKUBACTCS HEOOXOAMMBINA YPOBEHD BEIIECTB ISl UCMOJIB30BAHUS UX MO3TOM, MbIIII-
aMU ¥ IPYTUMH TKaHSIMH.

3aoanue 1. BriGepute npaBUIbHBIA OTBET: B MBIIIIIIAX MTOCJIE MPUEMA TTUIITH:

A. I'moK032a UCronb3yeTcs A CUHTE3a IJIMKOreHa.

b. OcHOBHOI UCTOYHUK PHEPIUU — KUPHBIE KUCIIOTHI.

B. a-Kerokucnotel, oOpasyromyecs u3 aMUHOKHUCIOT C pa3BETBIEHHON LIENbI0, OKUCIISIOTCS
B nukie Kpebcea.

I'. 'nmuxoren nojepraercs pochoponusy.

J1. O6pa3yroTcsi KETOHOBBIE TEA.

3aoanue 2. Bribepure npaBWIbHBINA OTBET: B IEYEHH HATOIAK:
A. AKTUBUpYETCS IITIOKOHEOT€HES.

b. YcuieHHO OKHMCIISAIOTCS KUPHBIE KUCIIOTHI.

B. AKTUBHO CHHTE3UPYETCS TJINKOTEH.

I'. O6pa3yroTcsi KETOHOBBIE TeJA.

J1. I'mroxo3a BBICBOOOXAAETCS B KPOBb.

3aoanue 3. Kakoe U3 HWKECIENYIOIUX BBIPAKEHUH OTHOCUTENBHO CHHTE3a M MCIIOJIb30Ba-
HHUS TJINKOT€HA PaBUIIbHOE?

A. JlelicTBue aJpeHalIMHa U IVIIOKaroHa HAIpaBJIEHO HA YBEIMUYEHUE aKTUBHOCTH TJIMKOTEH-
dhochopuiassl.

b. B cocrossHMM HATOIAK WHTEHCUBHOCTbH PACIUEILICHUs ITIMKOI€HA COU3MEpUMa C UHTEH-
CUBHOCTBIO €70 CUHTE3A.

B. JlebochopunrpoBanre rIUKOr€HCHHTA3bl 10/ BIMSHUEM WHCYJIMHA BEIET K YBEJIMUYECHUIO
AKTUBHOCTH TOTO (hepMEeHTa.

I'. TAM® — BTOpUYHBII OCPEAHUK, KOTOPBIN 00pa3yeTcsi B OTBET Ha JeCTBUE aipeHaInHa
Y TJIFOKaroHa B IICYECHH.

J. @ochopunmpoBanue raukoreHGpochopuiazbl Mo/ BIUSIHUEM IITIOKaroHa MpUBOJIUT K yBe-
JUYEHUIO aKTUBHOCTH 3TOTO (P€pPMEHTA.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeenmamu.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHHMSI TEMbI)

3aoanue 1. Ykaxxute BEpHbIC BEIPAKCHHUS:

A. Ilpu MakcUMaJIbHOM MBIIIIEUHOM HaIpPsKEHUU TUPYBAT BOCCTAHABIMBAETCS B JIAKTaT.

b. B HOpMe B MbIIIIIaX HEKOTOPOE KOJIMYECTBO TIIFOKO3bI [IO/IBEPraeTcs aHa3pOOHOMY TITUKOJIH-
3y, IO3TOMY BCErJla UMEETCS] HEKOTOPOE KOIMYECTBO JIAKTATa, UCIIOJIb3YEMOTO JIJIsl ITIFOKOHEOTeHE3a.

B. Ins rirokoHeorene3a u3 jakrarta tpedyercs Oomnbimie AT®, yem oOpa3yercss BO Bpems
aHa’pOOHOT0 IIIMKOJIN3A.

3aoanue 2. KakoBbl IMOCJICACTBUS YBEIMYCHHS KOJIMYECTBA CBOOOJHBIX JKUPHBIX KHCIIOT
B IIEYEHH?

A. YBEeTUYUTCS MHTEHCUBHOCTD [3-OKUCIICHHS.

b. YBennmunuTcss ”HHTEHCUBHOCTD TJIMKOJIHN3A.

B. CHM3UTCS aKTUBHOCTD MUPYBATACTUAPOTEHA3HI.

I'. CHUBHUTCS MTHTEHCUBHOCTH CUHTE3a KUPHBIX KHUCIIOT.

J1. YBenuuuTCS MHTEHCUBHOCTH OOpa30BaHMs KETOHOBBIX TEI.

3aoanue 3. YKaxuTe MPaBUIHLHOE BBIPAKCHHE:

A. B-T'unpokcuOytupaT sBiS€TCSs BaXXHbIM METAOOIMYECKUM HCTOYHHUKOM JHEPTUU s
SPUTPOILUTOB B COCTOSTHUM HATOIIAK.

b. AueroanieraT sBIseTCS BaXKHBIM META00IMUYECKIMM MCTOYHUKOM SHEPTUU IS KIETOK MO3-
ra B COCTOSIHUM HATOIIAK.

B. KeroHoBbIe Tena SBISIOTCS BaKHBIM UCTOYHUKOM SHEPTUU JUIS CKEIETHBIX MBIIII] B CO-
CTOSITHUY HATOIIIAK.

I'. KeroHOBBIE TeNa SIBIAIOTCS OCHOBHBIM HMCTOYHHUKOM SHEPTUU JI MEYEHH B COCTOSHUU
HaTOLIAK.

J1. KeToHoBBIE Tena SIBISIOTCS BaXKHBIM CYOCTpPAaToM [UIsl TJIFOKOHEOT€HE3a B COCTOSHUU
HaTOIIAK.

3aoanue 4. IlonGepute COOTBETCTBYIOIINE TaPHI:
10.1. Yepes 12 yacoB roysiogaHus:

1 IleueHs. A. Vcnionp3yer IoKo3y B KaueCTBE UCTOYHHKA YHEPTUH.

2. MBI b. Mcnonb3yeT KEeTOHOBBIE TENAa B KAUECTBE HCTOYHUKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KupHbIE KUCTOTHI B KAUE€CTBE UCTOYHUKA DHEPIHUU.
4. loukw. I'. AKTUBHpYIOTCSI (PEPMEHTHI TITIOKOHEOTEHE3a.

10.2. Yepes Tpoe CyTOK roIogaHus:

1 IleueHs. A. Vcnionp3yer III0K03y B KaUeCTBE UCTOYHHKA YHEPTUH.

2. MBI b. Mcnonb3yer KEeTOHOBBIE TENA B KAUECTBE HCTOUYHMKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KUpHbIE KUCTOTHI B KAUECTBE UCTOYHUKA DHEPIHUU.
4. IToukn. I'. AKTUBHpYIOTCS (PEPMEHTHI IITIOKOHEOTEHE3a.

10.3. Yepes nBe Heaenu TOJI0aHUS:

1 IleueHs. A. Vcrionp3yeT IIII0K03y B KaUeCTBE UCTOYHUKA DHEPTHH.

2. MpImmgsl. b. Mcnonb3yeT KETOHOBBIE TENa B KAUECTBE HCTOUYHHMKA SHEPTUH.
3. Mogr. B. Hcnionb3yer )KUpHbIE KUCTOTHI B KAUECTBE UCTOYHUKA DHEPIHUU.
4. IToukn. I'. AKTUBHpYIOTCS (PEPMEHTHI TITIOKOHEOTEHE3a.

OTBeThI K pelIeHUI0 3aIaHU I

na camonpoeepku ucxo0no2o ypoeHs 3HAHUIL
1—A.2—B.3(1-A,b5,B;3-A,5;4-A,5,B,I).

Jlna camocmoamenvhou pabomut.
1—A,b,B.2—AB T, A.3—A BT .
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JIABOPATOPHAS PABOTA (60 MUHYT)

HN3yyeHue BIUSIHUSA TOPMOHOB HA YPOBEHb IIIOKO03bI B KPOBH.

JlJis u3ydeHus BIUSHUS TOPMOHOB Ha YPOBEHB TIIFOKO3BI B KPOBH MPEIATAIOTCS TPU MPOOBI
KpoBHu (ombITHBIE). OJIHA W3 HUX B35Ta J0 BBEACHHUS TOPMOHOB, JIpyras — II0CJIE BBEICHUS UHCY-
JIMHA, a TPEThsI — MOCJIE BBEJICHUS aJ[pEHAIMHA.

1. Onpenenute coaepikaHue TIIOKO3bI B KaXKI0U U3 MPOoO.

2. Ha ocHOBaHMM MOJIYYCHHBIX PE3yJIbTaTOB CAENANTE BBIBOM, KaKas U3 MPOO COOTBETCTBYET
MIPUBEICHHBIM BBIIIIE COCTOSTHUSIM.

OmnpeneneHre KOHIICHTPALIMHU TJIFOKO3bI B MPo0ax MpoBOAAT GepMeHTATUBHBIM (IJII0KO030-
OKCHA3HbIM) MeTOoA0M. [lapaiieIbHO CTaBAT OMBITHBIE M CTAHIAPTHYIO TIPOOHI.

Xo00 pabomur: cMm. UHCTpYKIUIO K TIpakTHYecKomMy 3aHsAThIO Ne 11 «Onpenenenue riioKo3bl
B KPOBH (PEpPMEHTATHUBHBIM METOIOM». KOHTpOIBHYIO IPOOY MOXKHO TOTOBUTH OJIHY Ha TPYIIITY.

PacueT KOHIICHTpAIUU TIFOKO3BI IPOU3BOIAT 10 popmyrie:

Con (MMOnB/1T) = Eon * Cer (5,5 MMomb/m) / Ecr

Pesynprarsr:
IIpoda OnTuyeckast 10THOCTH (E) KoHneHTpanus rirwko3bl (MMOJIb/)
1
2
3
Cranpapt 5,65

HopmaibHble BEIWYUMHBI KOHIEHTPALMM TJIOKO3bl B ILJIa3ME M CBIBOPOTKE KPOBU —
3,9-6,1 MMOIB/1I, B CHHHHOMO3TOBOH YKUIKOCTH — OKOJIO 2,78-3,89 MMOJIB/II.

BriBOa:

IHoanuces npenogaBares:



3AHATHUE 26
KOJIVIOKBUYM 110 TEMAM «I'OPMOHbBbI, BUOXUMMUA IIEYEHW »,
«MHTEI'PAIIUSA METABOJIN3MA»

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

1. CgoiicTBa TopmMoHOB. OCcOOCHHOCTH OMoONIOTHYEecKOro neicTBus. [Ipu oTBeTe Ha BOIPOC
HE00XO0AUMO IPUBOJUTH IPUMEPHI TOPMOHOB, PEATM3YIOLINX CBOE JIEHCTBUE Yepe3 pa3IuyHbIe pe-
LENTOPBI.

2. Penennitopsl kK ropMOHaM, Kiaccu(UKalus, CTPOCHUE PELENTOPOB.

3. G-6enku, X BUIBI U POJb B MEXaHU3ME JICHCTBUS TOPMOHOB, CBS3BIBAIOIIMXCS C MEM-
OpanHbIMM penenTopamu. [laronorndeckoe pynkuuonupoBanue G-0enkos.

4. Tlepeuncanth 3¢pPeKTopHBIE CUCTEMBI U BTOPUYHBIC OCPETHUKH MPOBEACHUS TOPMOHA-
JBHOT'O CUTHAJIa B KJIETKY. MexaHu3Mbl 00pa30BaHMs BTOPUYHBIX ITOCPETHUKOB.

5. Ponp xanbIus B MEXaHU3ME TIepeiadl TOPMOHAIBHOTO CUTHAIA.

6. PactBopuMas 1 MeMOpaHOCBSi3aHHasl I'yaHWJIATIMKIIA3bl, MEXaHU3M aKTHBALUU, peaju-
3amms dhdekra.

7. MexaHu3Mbl YCHJIEHHUS] TOPMOHAJIBHOTO CUTHAJA B KJIETKE.

8. I'opMOHBI — O€NKH: MPOCTHIE U CIIOKHBIE. MecTo 00pa3oBaHMs, IPUMEP MOJICKYISIPHOTO
EUCTBUSL.

9. I'opMOHBI — TPOM3BOJIHBIE AMUHOKHUCIOT. MecTo 00pa3oBaHMs, MEXaHU3MBI IEperavn
TOPMOHAJILHOT'O CUTHAJIA B KJIETKE.

10. OOume npUHIUITBI CHHTE3a TOPMOHOB O€JIKOBO-TIENTHIHOW IPUPOIBI.

11. OOuue npUHIMUIBI CHHTE3a TOPMOHOB CTEPOMIHOW IPUPOIBI.

12. Ba3ompecCuH, XUMHUYECKass MPUPOJA, MEXaHU3MBI TMEpeadyd TOPMOHAJIHHOTO CHTHAla
B KJeTke, a3pdexTsl. Hecaxapuslil nuader.

13. T'opMOH pocTa, pernenTop COMaTOTPOIMHA, MEXaHU3M TIepeIadll TOPMOHAIBHOTO CHTHAJIA
B KJIETKE, OpraHbl-MHILIEHH, BIMsHUE HAa MeTa0oIu3M. M30bITOK M HEJOCTATOUHOCH TOPMOHA.

14. VoaconepsKaime rOpMOHBI IUTOBUIHOMN Kesle3bl. XUMHUUECKas HPUPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHU3M Iepeladyl TOPMOHAJIBHOIO CUI'Hajla B KJIETKe, BIUSHUE Ha MeTabonu3M. ['umo-
Y TUTIEPTHPEO3.

15. I'mrokaroH. Xumuueckasi pupoJia, MECTO CHHTE3a, MEXaHU3M Iepe/layd TOPMOHAIILHOTO
CHTHAJIa B KJIETKE, BIIUSHIE HA META0OIH3M.

16. 'opMOHBI MO3TrOBOIO BEIIECTBA HA/AMOUYEYHUKOB. XUMHUUECKasi MPUPO/IA, CXEMa CUHTE3A,
MEXaHU3M Tepeaadydl TOPMOHAIBHOTO CHTHAJIA B KIIETKE, BIMSHUE Ha MeTabomm3M. Deoxpomoru-
TOMa.

17. T'opMOHBI KOpPHI HAIMOYEUYHUKOB: TJIFOKO- U MUHEPATOKOPTUKOHIBI. XUMHUYECKasi IPHPO-
71a, 0COOEHHOCTH CTPOEHHUS PELENTOPOB, MEXAaHU3M Iepe/ladyl TOPMOHAIBHOTO CHUTHAja B KJIETKE,
BnusHHe Ha Metabomm3M.Cunapombel Kymmara, Kowna, Gonesnp Anmucona («OpoH3oBas 00-
JIC3HBY).

18. WncynuH. Xumudeckas Mpupojia, 0COOEHHOCTH CHHTE3a, CTPOSHHE MHCYJINHOBOTO pelle-
NTOpa, MEXaHW3MbI Tepeladd TOPMOHAIBHOTO CHTHala. BiusHue Ha MeTaOOIU3M YIJIEBOOB,
JINIUJIOB, OEJIKOB.

19. IlonoBble TOPMOHBI, XUMUYECKasi MPUPO/IA, OCOOCHHOCTU CTPOEHHs PELENTOpPOB, MeXa-
HU3M TIepe/layi CUTHANA, BIUSHUE Ha META0OIH3M.

20. Caxapnbiii nuaGet. Buapl, npuunnel. Hapyiienus ooOMeHa yrieBoaoB, JUIHUI0B, OEIKOB.
broxumudeckas tuarHocTrka caxapHoro nuadera. [ToctpoeHne caxapHBIX KPUBBIX.

21. CaxapHblii quabeT: MEXaHW3M KETOHEMHMH W HapylleHHe peakiuil TITTH303WINPOBaHMUA.
MeTaboar3M TIIOKO3bl B MHCYJIMHHE3aBUCHMBIX TKaHSIX. BOCCTaHOBUTENBHBIN MTyTh OOMEHA TITFO-
KO3bI, €r0 pojib B HOPME H MIPH CaXxapHOM Juadere.

22. TleveHpb Kak riaaBHBIN oprad romMeocTa3a. OyHKIIUN MTEUEHH.
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23. Ponp nmevyenu B oOMeHe yriaeBojoB. HeoOXoauMo 3HaTh CXeMbl OCHOBHBIX ITyTel 0OMeHa
YIJIEBOIOB, KIFOYEBbIC (PEPMEHTHI ITUX MPOIECCOB M MX PETYJISITOPHI, a TAKKE YMETh OOBSCHHUTH
3Ha4YeHHEe MEeHT030(ochaTHOTO U TIIIOKYPOHOBOTO MyTei MeTaboau3Ma TI0K03bl. MexaHu3M pas-
BUTHSI TUTICPIIAKTATEMHUH U TUTIOTJIMKEMUH TIPH aJTKOTOJIbHON HHTOKCHKAIINY.

24. Ponp neuenu B oomeHe OenkoB. HeoOXxoauMo 3HATH peakiuu MpeBpaIICHUsT aMUHOKHC-
JOT TI0 aMHHOTPYIIIE, MyTH 00Opa30oBaHHs 3aMEHHMBIX aMHHOKHCIIOT, CIOCOOBI 00€3BPEKUBAHUS
MPOAYKTOB THUEHUS OEIKOB U aMMHaKa. Y METh IIPUBECTH MIPUMEPHI CXEM BKIIFOUSHHS YTIIEPOJTHOTO
CKeJieTa aMUHOKHCIIOT B ik KpeOca.

25. Ponp medenu B oOMeHe nunuaoB. HeoOXoamMMo 3HaTh CXEMbl OCHOBHBIX IyTei oOMeHa
JUMHUI0B. MeXaHU3Mbl Pa3BUTHS KHPOBOH WHQMIBTPAIUK TEYEeHU (B TOM YHCJIEC TPU aJKOTO-
nmu3me). JlunorponHbie PaKTOpBI.

26. YMeTh OOBSICHUTH LIEHTPaIbHYIO pojb anetui-KoA B oOmene ymnumoB. HeoO6xomumo
3HATh CXeMY 00pa30BaHMs KETOHOBBIX TEJl U PEAKLUH, C KOTOPHIX HAUWHAIOTCS CUHTE3 )KUPHBIX KH-
CJIOT U CHHTE3 XO0JIECTEepOJIa.

27. Anturokcuueckas ¢yHkius nedeHH. O0e3BpeKMBaHUE B MEUYCHH TOKCUYHBIX BEIECTB,
HOPMaJIbHBIX META0O0JIUTOB, JIEKAPCTBEHHBIX IMPEMapaToB. YMETh MPHUBECTH MPUMEPHl Peakuit
OKHCJICHHS, KOHBIOTALIMH, cuHTe3a. HeoOXx01mMo 3HaTh cXeMy Mpolecca OKUCICHUS BEIIECTB B CH-
CTeMe IIUTOXPOMa P450 M peakiiuu OKUCIICHUS 3TAHOJIA U alleTAIbETHIa B KIIETKAX TICUCHH.

28. Ponp medeHn B MUTMEHTHOM OOMeHe. buocuHTe3 reMonpoTenHoB, peryisnus. Bernoman-
Te OCJIKH, COACpIKAINe B KAUYECTBE MPOCTETUYECKON IPYIIbI T'eM, U UX (YHKIUU B OpraHHU3ME.
[opdupumn.

29. Pacmazg remorno6una B kitetkax POC. MeTaboin3M KeTUHBIX TUTMEHTOB.

30. XKentyxu. [IpyunHbBl BO3HUKHOBEHUS, MEXAaHU3MbI PA3BUTHUSI MATOJIOTUYECKUX H3MEHE-
Huii. JlJabopaTopHas TUarHOCTHKA.

31. buoxumMHUECKHUEe METOIbl TUArHOCTUKU 3a0ojeBaHui nedeHW. Kakue QepmMeHTh sBILsi-
10TCA cienuGUUHBIMH 715 renaTouuToB? Kakue u3 HUX MO3BOJISIIOT CYIUTh O TIIyOHMHE TOPaKECHHUS
oprana?

32. Metabonuueckue MpoLecchl UCTIONb30BaHUS YITIEBOJIOB, )KUPOB U OEJIKOB B KaUeCTBE HC-
TOYHUKOB SHEPrUH (TJIMKOTEHOJH3, JTUXOTOMHUYECKOE paCIIETUICHHE TIIIOKO3Bl M TOCIEIYIoNIee
oxucnenue [1BK, mobunu3zanus xxupa u3 Aeno U J-OKUCIEeHUE KUPHBIX KUCIIOT).

33. Merabonudeckue Mmporecchl ASMOHUPOBAHUS YTIIIEBOAOB | JIMITKAI0B Uiy, HeoOxoammo
3HaTh CXEMY CHHTE€3a INIUKOTeHa, CXEMbl PECHHTE3a M CHHTE3a TPHALMIIIALEPOIIOB, (Gocdoaumnu-
70B. 3HATh OTJINYME CHHTE3a TPUAIUTIIMIEPOJIOB B TIEUYEHHU U KUPOBOW TKAHH.

34. HeoO6x0onMMOCTh MHTErpallii MeTa0oNu3Ma, ee MPUHIMIHAIBHBIE cocTaBistonue. Me-
XaHU3MBI PETYISIIN MeTaboIn3Ma.

35. Perynsiiuss ¥ HampaBI€HHOCTh METAaOONMMUYECKHUX TPOIECCOB B TIEUYEHHU, KUPOBOH U
MBIIIEYHON TKAHIX TOCIIe TprUeMa MUIIHA U HaTOIIaK.

36. MexopranHblii METab0JIM3M B pa3IMyuHbIC IEPUOILI TOJI0OAaHN. MeXaHU3M THIIePIPOAY-
KIIMA KETOHOBBIX TEJI.

Bomnpocsl 111 MOATOTOBKH K KOJUIOKBUYMY IS cTyaeHToB MDUY:

1. CgoiictBa ropmoHoB. OcoGeHHOCTH Omosiormdeckoro aercTeus. Kiaccudukamus ropmo-
HOB. [IprMepbI rOpMOHOB, peaTU3yIOLINX CBOE IEHCTBHE Yepe3 pa3IMyuHbIe PELENTOPHI.

2. PeneniTopsl kK TOpMOHaM, KiIacCU(PUKAIUS, CTPOSHHE PEIEITOPOB.

3. G-Oenku, UX BUIBI U POJIb B MEXaHU3ME JEHCTBUS TOPMOHOB, CBSI3BIBAIOIIUXCS C MEM-
OpaHHBIMU PELIETITOPAMHU.

4. D¢ddexropHble cUCTEMBI U BTOPUYHBIE TOCPEIHUKHU MPOBEJICHNUS TOPMOHAIBHOTO CUTHAJA
B KJIETKY. MexaHu3Mbl 00pa30BaHUsI BTOPHUYHBIX TIOCPEIHUKOB. POJIb KajblMsg B MEXaHU3ME TIepe-
Jla4¥ TOPMOHAIBHOTO CUTHANIA.
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5. PactBopuMass 1 MeMOpaHOCBsi3aHHasl T'yaHWJIATIMKIIA3bl, MEXaHU3M AaKTHUBAILlUH, PEaH-
3arus ¢ dekxra.

6. I'opMOHBI — O€NKH: MPOCTHIE U CIIOKHBIE. MecTo 00pa3oBaHUs, TPUMEP MOJIEKYIISIPHOTO
JIEUCTBUSL.

7. T'opMOHBI — TPOHM3BOJHBIE AMHUHOKHUCIOT. MecTo 00pa3oBaHHUs, MEXaHU3MBI INepeaadn
TOPMOHAJILHOI'O CUTHAJIA B KJIETKE.

8. OOure npUHIUIBI CHHTE3a TOPMOHOB OEJIKOBO-TIENTHIHOW TPUPO/IBI.

9. OOuye NpUHIUIBI CHHTE3a TOPMOHOB CTEPOMIHOM TPUPO/IBL.

10. BazompecCuH, XUMHUYeCKass MPUPOA, MEXaHU3Mbl NEpeAayd TOPMOHAIBHOIO CHUTHANA
B KJIeTKe, 3 dekThl. Hecaxapuplii quader.

11. I'opmoH pocrta, penenTop coMaTOTPOIIMHA, MEXAHU3M IIEpejaud TOPMOHAJILHOTO CUTHAJIA
B KJIETKE, OpraHbl-MHILIEHH, BIMSHAE HA METa00au3M. M30bITOK 1 HEAOCTATOUHOCh TOPMOHA.

12. WoaconepsKamue ropMOHBI IUTOBUIHOM Kejle3bl. XUMHUUECKas MPUPOJA, OCOOEHHOCTH
CHHTE3a, MEXaHU3M Ilepe/ladyl TOPMOHAJIBHOIO CUTHAJa B KJIETKE, BIUSHUE Ha MeTabonu3M. ['umo-
Y TUTIEPTHPEO3.

13. I'mroxarod. Xumuueckasi Ipupoja, MECTO CUHTE3a, MEXaHU3M Iepe/laud TOPMOHAIbHOTO
CUTHaJa B KJIETKE, BIUSHUE Ha METa00IHU3M.

14. T'opMOHBI MO3rOBOIO BEILECTBA HAAMOUYEYHUKOB. XUMHUYECKas MPUPOJIA, CXEMa CUHTE3a,
MEXaHHU3M Iepe/ladyl TOPMOHAJIBHOIO CUTHAJlla B KJIETKE, BIMsAHME Ha MeTaboiau3M. deoxpomonu-
TOMa.

15. T'opMOHBI KOPBI HAIIOYEYHNKOB: TJIFOKO- 1 MUHEPATOKOPTUKOMIBL. XUMHUYECKas IPUPOJIA,
0COOEHHOCTH CTPOEHUS PELENTOPOB, MEXaHU3M Iepejauld FOPMOHAJIBHOTO CUT'HAJIA B KIIETKE, BIIH-
sHue Ha metabonn3M.Cunapomsl Kymunra, Konna, 6one3np AnaucoHa(«OpoH30Basi 00JIE3HbY).

16. UucynuH. Xumuueckas pupojia, 0cCOOEHHOCTH CUHTE3a, CTPOEHHE MHCYJINHOBOIO pelie-
IITOpa, MEXaHW3Mbl MEpeAayd TOPMOHAJIBHOTO CUTHaja. BiusHue Ha MeTaboiau3M YIJIEBOJOB,
JIATMHIO0B, OCIIKOB.

17. Caxapublii nuaber. Buapl, npuunnbl. Hapymenns oOMeHa yriaeBo10B, JUIUA0B, OEIKOB.
bruoxummnueckas iuarHocTruka caxapHoro nuateta. [ToctpoeHne caxapHbIX KPUBBIX.

18. Caxapnblii nuaber: MeXaHW3M KETOHEMHUH W HapyIICHHE PEaKIUil TIM303MIMpPOBAHUS.
MeTab0a13M TII0KO3bl B MHCYJIMHHE3aBUCHMBIX TKaHSAX. BoccTaHOBUTENBHBINA MyTh OOMEHA IIIIO-
KO3BI.

19. IlonoBble TOPMOHBI, XUMUYECKasl MPUPO/IA, OCOOCHHOCTU CTPOEHHs PELENnTOpOB, MeXa-
HU3M IIepe/layy CUTHaJIa, BIUSIHUE HAa METa00JIN3M.

20. ITeuens kak riaaBHbIN oprad romeocra3a. @yHKIUU NEUSHH.

21. Ponp mevenu B oOMeHe yriaeBoJoB. HeoOXoauMo 3HaTh CXeMbI OCHOBHBIX ITyTel oOMeHa
YTJIEBO/IOB, KJIIOUEBbIE (PEPMEHTHI 3TUX MPOLIECCOB U UX PETYIATOPHI, a TAKXKe yMEThb OOBSICHUTh
3HaYeHHUEe NMEeHTO030(0C(PATHOTO U IIIOKYPOHOBOIO MyTel MeTab0IM3Ma TIFOKO3bI.

22. Ponp neuenu B oomeHe OenkoB. Heo0XxoanMo 3HaTh peakuuy MpeBpamieHuss aMUHOKHC-
JIOT MO0 aMUHOTPYIIE, MyTH 00pa30BaHMs 3aMEHHMbBIX AMHUHOKHUCIIOT, CIHOCOOBI 00€3BpEKUBAHUS
MPOAYKTOB 'HUEHUS OEIKOB U aMMHUAKA.

23. Ponp meuenn B oOMeHe nununoB. HeoOXoauMo 3HaTh CXeMbI OCHOBHBIX IyTe OOMeHa
JUMUI0B. MexXaHu3Mbl Pa3BUTHs KMPOBON MHOMIBTPALUN MEYEeHU (B TOM 4YMCIE HPU aJIKOTO-
nu3Mme). JlunorpornHsie pakTopHl.

24. llentpanpHas ponb anetwi-KoA B ooMene nunuioB. Cxema 00pa3oBaHusi KETOHOBBIX TeJl
U PEaKIINH, C KOTOPBIX HAYMHAIOTCS CUHTE3 JKUPHBIX KUCIIOT M CUHTE3 X0JIecTepoJa.

25. Anturokcuueckas ¢yHkius nedyeHd. OOe3BpekMBaHUE B MEUEHU TOKCHUYHBIX BEIIECTB,
HOpPMaJIbHBIX METAa0OIUTOB, JIEKAPCTBEHHBIX MpernapaToB. MUKpOCOMalIbHOE OKUCICHUE U OKHCIe-
HUE 3TaHOJIa U alleTalIbETH 1A B IIEYCHH.

26. Pormp medeHW B MUTMEHTHOM OOMEHEe. bHOCHHTE3 TeMONpOTeHHOB, peryisnus. benkwu,
coJiepKallye B KayecTBE MPOCTETUUECKOM IPyIIbl reM, U UX GyHKUIUHU B opranuzme. [lopdupun.

27. Pacmax remoriioonaa. MeTraboan3M KeJTIHbIX TMTMEHTOB.
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28. XKentyxu. [IpyunHbl BO3HUKHOBEHUS, MEXaHU3MbI PA3BUTHUSI MATOJIOTUYECKUX H3MEHE-
Huii. JlabopaTopHas TMarHOCTHKA.

29. buoxummu4eckne METOJbl AUArHOCTHKHU 3a0oneBaHuil medeHu. Kakue GepMeHTHI sSBIIs-
F0TCS crielU(UYHBIMU AJIS1 TeNaTOLUTOB?

30. MeTtabonnueckue MpoLecch UCTIONb30BaHUS YITIEBOIOB, )KUPOB U OEJIKOB B KAUeCTBE HC-
TOYHUKOB SHEPruM (IJIMKOTE€HOJIM3, IUXOTOMHYECKOE paCIIEIUIEHHE IJIIOKO3bl M IOCIEYIoIIee
okucnenue [1BK, moOunm3amms xupa u3 J1eno 1 f-OKUCICHNE KUPHBIX KUCIIOT).

31. Mertabonuueckue MpoLecchl ASNOHUPOBAHUS YIIIEBOJOB U JUNUIOB nuiu. Cxema CUH-
Te3a MIIMKOT'€HAa, CXEMBI PECHHTE3a U CUHTE3a TPHALMITIULEPONIOB, PochOoIumuIoB. 3HATh OTINYHE
CHHTE3a TPUALMIVIULEPOJIOB B II€YEHU U KUPOBON TKaHH.

32. WNuterpamus meraboinsMa, €e MPUHIHMIHAAIBHBIE COCTaBiIsone. MexaHu3Mbl Peryis-
LUY MeTabosin3Ma.

33. Perymsnusi ¥ HampaBIEHHOCTh META0OJIMUYECKUX IMPOIECCOB B TEUEHH, JKUPOBOW U
MBILIEYHON TKaHIX MOCIe IprUeMa UM U HaTOLIAK.

34. MexxopranHslii MeTaOOJIU3M B Pa3IMYHbIC TIEPHOABI TOIOAaHUS. MeXaHU3M THIIEPIPOTY-
KLIUU KETOHOBBIX TEJl.



BUOXUMMUS KPOBHU

3AHSATHE 27
BUOXUMMUA KPOBU. ®PU3NKO-XUMHUYECKHUE CBOMCTBA KPOBM.
TEMOI'JIOBUHO3BI. UCCJEJOBAHUE BY®EPHBIX CBOMCTB CHIBOPOTKH
KPOBHU. KOJIMMECTBEHHOE OIIPEIEJIEHUE XJIOPUI10OB B KPOBHU

AKTYaJIbHOCTh TeMbl. XUMUYECKUN COCTaB KPOBU B OMPEICICHHON CTENEHH OTpakaeT Co-
CTOsSIHHE OOMEHa BEIIEeCTB B opranusMme. Paznuunbie 3a00JeBaHUS COMPOBOXKIAIOTCS W3MEHEHHUEM
COoJIepKaHus B KPOBU T€X WJIM MHBIX BEIIECTB. bBHoXuMu4eckuii aHain3 KPOBU MPOBOJIUTCS C LEIBIO
JMArHOCTUKH U Ju¢depeHInaabHON TMarHOCTUKY 3a00JIeBaHUN, YCTaHOBJICHHS IPOrHO3a 00JIe3HU
1 OlEeHKH 3()()EeKTUBHOCTH MPOBOAMMOTO JieueHHs. Ha 3aHATHM CTYyIEHTBI pacCMaTpPUBAIOT OCHOB-
HbIE MTOKAa3aTell OMOXMMHUYECKOTO aHallu3a KPOBH, 3aKPEIUIsis 3HAHUS O MIPOUCXOXKIACHUU XUMUYe-
CKUX KOMIIOHEHTOB KPOBH. AHOMAJIbHBIE TEMOTTIOOMHBI — OHA U3 TIPUYHH TUITOKCHH.

Heapb 3aHATHA: U3YYUTH QU3MKO-XUMUYECKHE CBOMCTBA KPOBH, 3aKPEIUTh 3HAHUS O MPOUC-
XO0XJIEHUH KOMITOHEHTOB IJIa3Mbl KPOBH U UX (PU3HONIOTHYECKUX KOHIIEHTPAIMIX, Oy(pepHBIX CH-
cTeMax KpOBH, CTPOCHUU U (PYHKIIMOHUPOBAHUH TeMOTJIOONHA, TPAHCIIOPTE T'a30B KPOBBIO M MeXa-
HU3MAax pa3BUTHUS TUIIOKCHU, TUATHOCTHUYECKOM 3HAUYEHHWU HauOoJliee BaKHBIX OMOXUMUHUYECKUX
KOMIIOHEHTOB KPOBH.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. /{15 MONHOrO yCBOEHHUS TeMbI HEOOXOAUMO
MIOBTOPUTH H3:

" 0bwel xumuu.

— OCMOTHYECKOE W OHKOTHYECKOe namieHue, pH kpoBu, OydepHbie CUCTEMBI, THTPOMETPH-
YeCKUE METO/Ibl aHAIIN3a;

= OUOOp2AHUYECKOU XUMUU.

— CTPOEHME U CBOMCTBA reMOTJI00MHA;

" HOpMANbHOU PU3UOIO2UU:

— reMorjao0uH ((pyHKINH, TPOU3BOJHBIE U aHOMAJIbHBIE ()OPMBI), OO aHAJIN3 KPOBH;

— amuI03 M aJKanos;

" OUOI02UYECKOU XUMUL.

— CTPYKTypHasi opraHuzaius 0eJIKoB, Kiaccuukaims 0eIKoB;

— 0COOEHHOCTH METa00IM3Ma IPUTPOLIUTOB;

— mytu ucnoias3oBanus Oz B kieTKax; mytu oopazoBanus COz B KIeTKax

3AJAHUSA AJI51 CAMOIIPOBEPKH UCXOJHOT'O YPOBHSI 3HAHUIA

3aoanue 1. HenoctarouHOCTH KakuX (PEPMEHTOB SPUTPOLIUTOB COMPOBOKIAETCS UX T€MOTU30M?
A. T'mrok030-6-docdarneruaporeHassbl.

b. [InpyBaTkuHa3bl.

B. IIupyBataerniporeHassl.

I'. U3oumTparaerniporeHassl.

J1. Aprunassl.

3aoanue 2. B KpoBU HOBOPOKJIEHHOTO C YETKO BHIPAXKEHHON CHHIOIIHOCTHIO HOCOT'YOHOIO
TPEeYTroJbHUKAa OOHAPY)KEH IMOBBINIEHHBI YPOBEHh aHOMAJIBLHOTO T€MOTTIOOWHA C BaJeHTHOCTHIO
xenesa 37, Kak Ha3bIBA€TCS STOT aHOMAJIBHBINA reMOoraooun?

A. MetremMorioouH.

b. Kap6okcuremorino6uH.

B. Okcuremorino6uH.

I'. KapbremormoouH.

J1. 'emorno0Oun S.
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3aoanue 3. B cxeme MeTabonn3Ma S3pUTPOLIMTOB (CM. HUXKE) YKAXKHTE:

A. ®epmenTsl, o0o03HaueHHBbICe HUdppamu 1, 2 u T. A. (6apuanmur omeemos. 6-pocdo-
(bpYKTOKHMHA3a, TEKCOKMHA3a, MUPYBATKMHA3a, ajbjoia3a A, TIyTaTHOHIEPOKCHIA3a, TIyTaTHOH-
penykTasa, Tpuosodocdaruzomepasa, TIIHOK030-6-pocharnernaporenasa, nudocdoraumneparmyra-
3a, 6-(hocdormokoHaTaeruaporeHasa, pochorekconzomepasa, hochormmuiepaTkuHasa, rIHIepaTb-
nerundocdaraeruiporeHasa, Karauasza, CylnepoKCHAINCMYTa3a, JaKTaTAECTHApPOreHaza, MeTreMo-
[JIOOMHPEIYKTa3a).

B. Kodepmentsl, 0603naueHubie OykBamu A, b (éapuanmor omeemos: HALT, HAJIDY).

B. Peaknuu, o6ecnieunBaroniue sputpouutsel ATO.

I". IIpouece, obecneunBaromwmii spurpountsl HAJIOH H'. JI. ®depMeHTH aHTHOKCHIAHTHON
3aIUTHL.

E. Annocrepuueckuii peryasTop, CHUKAIOUINI CPOICTBO TeMOTJI00MHA K KUCIOPOTY.

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-paaukan 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 <

MeTab0m13M 3pUTPOITUTOB.
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. Xumudeckuii cocTaB TIa3Mbl KpOBH ((DPU3HOJIOTHYECKHE KOHIICHTPAIIMH Hanboiee BayKHbBIX
KOMITIOHEHTOB IIJIa3Mbl KPOBH U UX MPOUCXOXKACHUE). BHoXxuMuyeckuii aHaan3 KpOBH U €ro 3Have-
HUE B XapaKTEPUCTHKE COCTOSHHS 3I0POBbsI YEIIOBEKA.

2. Baxueiimme OydepHble cucTeMbl KpoBU: OMkapOoOHaTHasi, TeMOriIo0OnHoBas, GocdarHas,
OenkoBast (KOMIIOHEHTHI M HMX COOTHOUICHHWE, MEXaHU3M [eHCTBHsA, eMKOcTh). [IpencraBieHue
0 HapYUIEHUSIX KMUCIOTHO-OCHOBHOI'O COCTOSIHUSA (aln103, aJIKaio3).

3. benku sputpormroB. CTpoeHHE TeMOrIOONHA, TeMa, TI0OWHA; Pa3HOBHIHOCTH (HOpPMaib-
HBIE ¥ aHOMAJIbHBIC) U TIPOU3BOIHBIE reMorio0nHa. ['eMorinoOuHO3BI.

4. JlprxatenbHasi GYHKIUS KPOBU. DPUTPOLUTHI KaK TJIABHBIA YYaCTHHK TPAHCIIOPTa ra3oB
KpPOBBIO (POJIb reMOorIoOnHa 1 KapOaHruapasbl). OOpaTuMoe CBS3bIBAHNE KUCIOPOAA M YIIICKHUCIIO-
ro ra3a Kak crnoco0 TpaHCTOpPTUPOBKH (MexaHu3Mbl cBsi3biBaHuss CO2 u Oz ¢ reMoriioOnHOM, KO-
OIIEPaTUBHOE B3aMMOJICHCTBHE CyOBETUHHI] TeMOTTIO0MHA, PETYJISIHsS HACBHIIICHUS T'eMOTJIO0MHA
KHCJIOPOJIOM W Jucconmanuu okcuremoriioouna (pH, 2,3-mudocdoriuuepar, Temmneparypa)).
['unoxcwust, GOpMBI, MEXaHU3MBI PAa3BUTHSI.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnognasn

1. Buonocuyeckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 549-551,
585-598.

2. bBuonoeuueckas xumus / A. J1. TaranoBud [u ap.]. Musck : Beimr. mik., 2013. C. 376-395, 521-541.

3. Koncnexr nexnuii.

Jlononnumenvuasn

1. Buoxumus 4enoBeka : yue06. B 2 1. / P. Mappu [u ap.] ; nep. ¢ auri. Mocksa : Mup, 1993. T. 1.

C. 52-62.
3AI[AHI/I$[ JJIsL CAMOCTOSTEJBHOM PABOThHI

3aoanue 1. [loBTopuTe 1 3aIOMHUTE OMOXMMHUYECKHE KOHCTAHTHI KPOBU (CM. TabIuIy):

HexoTopsbie OnoxumMmnyeckue KOHCTAHTHI KPOBHU

[TnoTHOCTH KpOBH (LI€THHOMN) 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
['100yarHbI 20-35 r/n
OubpuHOreH 24 1/n

OcTaTo4HbIi a30T MIa3MbI (CBIBOPOTKH)

14,3-25 mmMoue/n

MoueBuHa 11a3Mbl (CBIBOPOTKH)

2,5-8,3 MmoIIB/11

AMMUaK KpoBHU

6—65 MKMOIB/1

MoueBasg xucnora: MY>KUHUHBI 0,20-0,42 Mmmonb/n
JKEHIIUHBI 0,12-0,34

['eMorno6uH KpoBu: MYKUMHBI 130-170 r/n
YKCHIIIHBI 120-150 r/n

BunupyOuH nna3msbl (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 mmous/n
Ca?* B miasme (oOmmin) 2,2—2,7 MMOJIB/II

ITosicauTe MPOUCXOKACHNEC XUMUYICCKHUX KOMIIOHCHTOB KPOBU U UX 6I/IOJIOI‘I/I‘-IGCKYIO POJIb.

3adanue 2. 3HaiiTe MexaHW3M (PYHKIIMOHUPOBaHUs Oy(DEpHBIX CHCTEM KpOBU. YMEWTE
OO0BSICHUTH MEXAHU3M COTPSHKEHUS OMKapOOHATHOW U TeMOTTIOOMHOBOM Oy(hepHBIX CHCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeIeHHBIX YTBEPXKIICHUIN XapaKTEpU3yIOT FeMOIJIOONH YesioBeka?

A. T'eMOri00MH B3pOCIIOrO 4YelIoBeKa MPENCTaBiIseT co00i CMeCh, COCTOSIIYIO U3 T€MOTIIO-
ouna A (96-98 %), remoriobuna Az (2—3 %) u remorsioouna F (0,2-1 %).

b. 'emoryiobun A coep>kuT 110 J1Be 1enu o U f3.

B. I'emornoOun A2 cOAEpkKUT I10 ABE O- U JBE O-1ICTH.

I'. 'emorno6bun F comepxuT 1o Be 1enw o U .

J1. DMOpuoHanbHBINA TeMornoOuH (remorinodoul P) Bkimouaet B cebs Tpu (ppakuuu: reMorio-
oun ['osep | (£262), remorno6un ['osep Il (aze2) u remorno6un [optieny (C2y2).

3.2. Kakue u3 creAyromux yTBep KIeHHH 0 CTPYKType reMOriIo0nHa BEPHBI?

A. Monekyna OCHOBHOTO I'eMOTJIO0MHA B3POCIIOTO YElIOBEKa COCTOMT M3 JABYX MJIEHTHYHBIX
0-CyOBETMHUII U IBYX UACHTUYHBIX [3-CyObEIHHHILI.

b. Cybbenununa (mpotomep) reMorio0ruHa COCTOUT U3 OJHOM MOTUNENTHIHON 1enu (rIoou-
Ha) U rema.

B. I'eM — 3T0 KOMIIJIEKC TPOTONOP(UPHHA CO CBA3aHHBIM B €T0 LIEHTPE aTOMOM JKeJle3a.

I'. XKene3o reMorao0nHa OocTaeTcsi IBYXBAaJCHTHBIM HE3aBUCHMO OT MPHCOCIUHEHHS WU OT-
Jayyl KUCIOpoJa.

J1. B Mosiekysie reMorio6nHa UMErOTCst eHTphl uist cBsi3biBanust O2, CO2, nportonos (H)
u 2,3-nqudocdornunepara.

3.3. Kakne u3 crepyrommx YTBEpXICHUH O B3aUMOJCHCTBUM KHCIOPOJA M TeMOTTIOOMHA
BEPHBI?

A. Kucriopos cBA3bIBa€TCS ¢ MOJIEKYJION TeMOTJIO0NHA KOOTIEPATHBHO.

b. Kucnopos cBsi3bIBaeTcs € *elne30M reMa reMorjaoonHa.

B. Yrnekucnsiif ra3 yMeHbIIIaeT CpoJICTBO T€MOTIIO0OUHA K KUCTIOPOY.

I'. CpoactBo remornioOnHa K KUCIOPOy YBETHMUMBAETCs MU MoHMkeHuru pH 1 Hao0opoT.

M. Okuch yriepoja, IuaHuIbl KOHKYPUPYIOT C KUCIOPOJOM 32 MECTO CBSI3bIBAHUS B reMe Te-
MOTJIO0WHA.

3.4. Ykaxure ommbouHoe yrBepxacHue o 2,3-mudocdormunepare (2,3-1DPT'K):

A. TIpeobnanatouii opranndeckuii pocdar B 3puTpOLIUTAX.

b. [IpomeXyTOUYHBIN MPOAYKT MIUKOJIUTHYECKOTO MYTH.

B. B spurponuTtax HaXoAUTCA B KOHIEHTPALUAX MPUOIN3UTEIBHO YKBUBAIEHTHBIX T€MOTJIO-
OuHy.

I'. Monekyna reMorjio0nHa cBs3bIBaeT 4eThlpe MoJiekysl 2,3-J{PI'K.

J1. CrabunusupyeT 1e30Kcu(popmMy reMOorIoOnHA, CITOCOOCTBYS MEPEXOTY KUCIOPOa B TKAHH.

HpCIGMJleOCmb pemeuuﬁ npoeepbvnie, conocmasue ux ¢ omeemamul.
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IIPOBEPHTE BAIIIY 3HAHUSI (CAMOKOHTPOJIb YCBOEHMSI TEMbI)

3adanue 1. OnpenencHue KOMIIOHEHTOB Kakor OyQepHON CHCTEMBbI KPOBH UCIIOJIB3YETCSI IS
JTUArHOCTHKHU PACCTPONCTB KUCIOTHO-OCHOBHOTO COCTOSIHUS ?

A. bukap6onatHo# (TuapOKapOOHATHOM ).

b. ®ocdarnoii.

B. I'emornoOnHOBOIA.

I'. OxcureMorinoOuHOBOM.

. beakooii.

3aoanue 2. PazButue MeTreMorioOMHeMuii MOXKeT ObITh 00yCIOBIICHO!

A. OTpaBieHHEM OKHCIUTEIAMH (HUTPUTBI, HUTPAThl, HUTPO30COEANHEHHSI, OPOMUIBI U JIP.).
b. Huskum napuuanbHbIM JaBICHUEM KACIOPOAA.

B. HacnenctBeHHbIM J1e()eKTOM METTeMOITIOOMHPEAYKTa3bl.

I'. AHoManbHOU popmoii remorioouna (M-reMorioOuH u zip.).

J1. BbICOKMM MapiuagbHbIM JJaBI€HUEM YTIIEKUCIOro 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 remoraoduna H (Ba).

J1. TlosiBieHreM B KpoBU remMoriobuna baptca (ya).

3aoanue 4. B-Tanaccemust XapakTepusyeTcs:

A. Hapymienuem cuHTe3a O-1eMu.

b. Hapymenuem cuntesa B-uemnu.

B. IlosiBnenueM B kpoBu remoryioonHa Kenus (cogepkut y- u B-1enu HapsAay ¢ O-LErsMu).
I'. YBenuyeHnueM cojepkaHus B KpoBH remMorsioouna F (o2y2).

JI. YBenuueHueM coliepikaHusi B KPOBU reMorinoouHa Az (02082).

OTBeThI K pelIeHn 0 3aJaHUI

Hna camonposepku ucxo0Hozo ypoeHsa 3HAHUIL:

1— A, Bb.2—A. 3. b: A-HAJI®", b - HAJT"; B: pochornuneparkunasznas (14) u mu-
pyBatkunasHas (15) peakuuu; I': menrozodocharusii myTh; [: cynepokcuaaucMyTasa, Karanasa,
IITyTaTHOHIEPOKCHIa3a, IIyTaTuoHpenykTasa; E: 2,3-nudocornuuepar.

Hna camocmoamenwvhoii pabomet.

31— AB,B, IL;32—A,5,B, I, ;33—A,b5,B, ]|; 3.4 —T.

JIABOPATOPHASI PABOTA (60 MuHYT)

PaGora 1. BydepHble cBoiicTBa CHIBOPOTKH KPOBH.

B ceiBopoTke KpoBU (DYHKUMOHMPYIOT OuMkapOoHaTHas, OenkoBas M QocdarHas OydepHble
CHCTEMBI.

Ipunyun memooa. Turpyror 0,1 u pactBopom HCI 1 mi ceiBopoTku kpoBu (1-s1 mpoOupka)

u 1 mi Boasl (2-1 mpoOupka) Mo MHIUKATopy OpoMdeHonoBoMy cuHeMy (mmo 1 karuie B KaxIyro
poOUpPKY) 10 KeNTor oKpacku. CpaBHUBAIOT Pe3yIbTaThl TUTPOBAHUA.

Pe3yabrar: VcbIB. =

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 IIIEJIOYHBIM 3ar1acoM IIeJIbHOW KPOBHU. DTa BEJIMYUHA HE COOTBETCTBYET PE3EPBHOM IIETOYHOCTH
KpPOBH, T. €. KOJMYECTBY XUMHUUYECKH CBS3aHHOM TUIa3MOM yriekucaoTsl mpu 40 MM ee HanmpsHKeHHS,
a BCerJa 3HAYUTEIIHHO MPEBBIIIACT €e.

Ipunyun memooa. K uenpHoi KpoBH 100aBIIsIOT 3aBeaoMo Ooubiiee komuuectBo HCI, ko-
TOpasi HEUTPaTU3yeT BCE MICIOYHBIE KOMIOHEHTBI. M30BITOK KUCIOTHI OTTUTPOBBIBAIOT IIEIIOYBIO,
3aKaH4YMBas TUTPOBAHUE B TOUYKE dKkBUBajieHTHOCTH nipu pH = 5,0. D710 3Hauenne pH cooTBeTCTBYET
M303JICKTPUIECKUM TOYKaM OCHOBHEIX O€JTKOB KPOBH — allbOyMuHa, Ti1o0yivHa U riiobuna. B cpe-
ne, OJIM3KON K M303JICKTPUYECKOW TOUuKe, OCTKM HEYCTOMYMBBI M JIETKO BBIMAAAOT B ocanok. Ilo-
3TOMY O KOHIIE THUTPOBAHHS CYISAT 1O MOMYTHEHHIO PAcTBOPA M BBHINIAJICHUIO XJIOMBEB Oe€lKa.
OOBIYHO OKOHYAHHME PEAKIHMH (MIOMYTHEHHE) MPOUCXOIUT PE3KO ¢ A00aBIEHHWEM OJHOW KarulH
mienoun. lllenounoit 3amac KpoBU BRIPAXKAOT B MIJITMIKBUBAJICHTAX IIEJIOYH U COOTBETCTBYET KO-
JMYECTBY CBsi3aHHOM ocHoBaHusiMu KpoBu HCI B mepecuere Ha oauu nutp kpoBu. dusnosornye-
CKHeE Tpeenbl Kojebanuii menoyHoro 3anaca kposu — 100-115 moks/1.

Xo00 padomer. K 10 mn 0,01n HCI mo6asasiror 0,2 MiI KpOBH U TIIATEIBHO IEPEMENIHBAOT.
[Tpo3paunsiii Oypsiii pactBop THUTpYIOT 3 MukpoOroperku 0,1 NaOH mo pes3ko HacTymaromiero
nomyTHeHHUs. OTMEUarOT KOJIMYECTBO IIEI0UH, TOLIEAIIee Ha TUTPOBAHUE.

[1eno4yHOM 3armac KPOBH PACCUUTHIBAIOT TIO (hOpMYyIIe:

X (make/n) = (1 — V) 0,1 1000/ 0,2,

rae 1 — komuyectBo HCI, B3sToi s ananusa u Beipaxkennoi B 0,1 H kKoHIeHTpanuu, Mi; V7 —
0o0beM IIeNI0YH, U3PacXOoJOBaHHBIN Ha TUTpoBaHue, M, 0,1 — KomMyecTBO MAIKB B 1 MII mIEI0YH;
0,2 — Konmu4ecTBO KpoBH, B3siTOC i aHaim3a, Mia; 1000 — 1 nutp kpoBH.

PesyabTaT: V(M) =

Pacuer:

BoiBoa:

Padora 3. KosiuuecTBeHHoOe onpe/iejieHHe XJI0PUI0B B KPOBH 110 JIeBUHCOHY.

XJ10p HaXOIUTCSA B OpraHU3Me B OCHOBHOM B MOHM3MPOBAaHHOM (opme. XI0pua-uoH — IJIaB-
HBI BHEKJICTOUHBIH aHUOH. AHHOHBI XJIOpa — HanOoJiee BaKHBIE OCMOTHYECKH aKTHBHBIE KOMITO-
HEHTBI KPOBH, JUM(bI, CIUHHOMO3roBOM kuJIkocTH. CojepikaHue xyiopa (XJIOpUA-MOHOB) B CBIBO-
POTKE KPOBH TPAKTHUYECKH 3I0POBBIX B3poCibIX Jojaei coctaBisier 95-105 mmons/n. B mmaszme
U CIBOPOTKE KPOBH I'PYIHBIX AETEH KOHLEHTPALUS XJIOPUA-MOHOB B HOpMe paBHa 80140 mmoub/.

Ilpunyun memooda. APreHTOMETPUYECKHI OCaJOYHbIII METOJl OCHOBaH Ha CIOCOOHOCTH
MOHOB cepebpa 00pa30BbIBaTh C HOHAMH XJIOPA HEPACTBOPUMBIE oM. KOMHYeCTBO OCakIaroIero
BertectBa (AGNO3) 5KBUBAJICHTHO COJIEPIKAHHIO XJIOPUI-HOHOB.

[TpoBOIAT TUTPOBAHKE XJIOPUA-MOHOB KPOBHM a30THOKHCIBIM CepeOpOM B MPHUCYTCTBUU HH-
mukatopa K2CrOg. Ilo mocTukeHnn SKBUBaJIEHTHON TOYKH TUTPOBAaHUS M30BITOK MOHOB cepedpa
o0pa3yeT ¢ HHIUKaTOPOM COeTMHEHUE KUPIUYHO-KpacHOro 1BeTa (Ag2CrOa).

Xo0 pabomut.

1. Ocasricoenue 6enkos Kposu.

B nByx mpoOupkax roToBsT cmech pactBopoB: 5 mut 0,45 % ZnSO4 + 1 M 0,15 NaOH. 3atem

B 1-10 mpoOupky BHOCAT 0,1 Mi1 cBIBOpPOTKH, BO 2-10 (KOHTpOibHYI0) — 0,1 Mt H20 yyer. [IpoOupku
HarpeBaroT 3 MHH Haj MjiamMeHeMm crnupToBkH. [locie »Toro comepkumoe mMpoOUPOK (PHIBTPYIOT
B KOJIOOUKH uepes BaTy. Ocasjok Ha BaTHOM (UIIBTPE 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 KoCrOs u tutpytor pactBopoM AGNO3 10 M3MEHEHHS JKEJITOTO I[BETa PacTBOpa
B KUPIUYHO-KPACHBIN.

Pacuem. 113 o6bema (mi1) AGNOs3, momreamniero Ha TATpoBanue onbsITHOro pacrsopa (Von (Mi)),
BbuuTaloT 00beM (M) AQNOs, nomenmuii Ha TUTpoBaHUue KOHTPOIS (Viowrp (MII)), U pa3HHILY
ymHoxarT Ha 0,355, ecnu pesynbTaT BeIpakaroT B Mr xyopa Ha 0,1 mu xpoBu. [[ns BeIpakeHUs
B Mr% mnonyueHHyI0 BennuuHy HY»)HO yMHOXUTh Ha 1000. Koadduuument nepecyera B eAMHUIBI
CH (Mmomaw/n) — 0,282.

C (mmonn/n) = (Von — Vionp) 0,355 -1000 -0,282;

Pe3yabrar: Vo (wm) =
VKOHTp (M) =

Pacuer:

BriBona:

IHoanuces npenogaBares:



3AHSATHE 28
BEJIKH IIJIA3MbI KPOBU. CUCTEMA I'EMOCTA3A. PA3JIEJIEHUE BEJIKOB
CbIBOPOTKHU KPOBU METOJ10OM 3JIEKTPO®OPE3A HA AHETUJIHEJIVIFOJIO3E.
OIIPEAEJIEHUE COAEPKAHUSA KAJIBIIUA B IIJIASME KPOBH

AKTyabHOCTBH TeMbl. Hapsny ¢ onpenenennem o0miero 0enka ria3Mbl KPOBH BaKHOE JTUa-
THOCTUYECKOE 3HAYCHHE MMEET BBISICHEHUE KOJUYECTBEHHBIX B3aMMOOTHOIICHHUN MEXIY OTJIEIb-
HBIMU (paknusMu OeikoB. Ha 3aHITHM CTYAEHTBI 3HAKOMSTCS C DJIEKTPOPOPETHUSCKUM pa3iee-
HUEM OEIKOB CBHIBOPOTKHA KPOBH, MPOBOISAT KOJUYECTBEHHYIO OIIEHKY MpOTeHMHOrpamMM. Tema
«['emocra3. Crucrema CBepThIBaHUSI KPOBH» — TPAAUIIMOHHO CIIOXKHAsSK ISl CTyIeHTOB. [loHnMaHme
MIPOLIECCOB CBEPTHIBAHUS KPOBH M (HPMOPUHOIIM3A — OCHOBA JIJISl TATBHEHUIIETO U3YYCHHSI BOIIPOCOB
JTUArHOCTHUKH, JICUECHUS, TPOPIITAKTUKHA TPOMOO30B (TpoMOOIMOOIINIA) U TeMOPparui.

Heab 3aHATHSA: 03HAKOMUTHCS C IPUHIIUIIAMH UCCIICIOBAHUS OCIIKOBOTO COCTaBa KPOBH, TO-
HATh JIMAaTHOCTUYECKOE 3HAUCHHE ONPEACICHHUS KOJIMYECTBEHHOIO COOTHOIICHUS OEIKOBBIX (hpak-
A U OTACNHHBIX OCJIKOB TUIa3Mbl KPOBH; IOJIYYUTh IPEACTABICHUE O MEXaHM3MaxX IeMocCTasa
Y U3y4HUTh (DYHKIIMOHHUPOBAHUE CHCTEMbI CBEPTHIBAHUS KPOBH.

TpebdoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. [[JIsI MMOJTHOTO YCBOSHHMS TEMBI HEOOXOJIMMO
MIOBTOPUThH H3:

" 00wel Xumuu.

— TUTPOMETPHYECKUE METO b aHAJIN3A,;

" OUOOP2AHUYECKOU XUMUL:

— «IHTpATHAs KPOBBY;

" HOPMANbHOU PUUOIOUU.

— TeMocTas,;

" OUONOCUYECKOU XUMUU.

— (U3UKO-XUMHUYECKHE CBOMCTBA OEJIKOB, METOBI pa3eieHnus OeTKOB (BbICAIMBAHUE, DJICK-
Tpodope3), KOIUYECTBEHHOE ONpe/eieHre Oeka 1mia3Mbl KPOBH,

— (epmMeHTHL.

Bomnpocel 11 caMONIpOBEPKH HCXOAHOI'0 YPOBHSA 3HAHMMA:
1. Yro moHMMAIOT o4 remocTtasom? Buasl remocTasa.
2. Yt0 TaKkoe «IUTpaTHas KPOBb»?

Bonpocs! nuis1 06cyxneHust:

1. Benku mna3mel kpoBu. OCHOBHBIE OENKOBBIE (hYpaKIMK: albOyMHH, TIO0YIUHBI, PUOPHUHO-
reH (coaepxaHue, (QyHKIHMM); adbOyMHUH-TIOOYIMHOBBIA KOA(POUIMEHT U €ro JUarHOCTHYECKOe
3HaueHue. buonoruyeckasi pojib U AMArHOCTUYECKOE 3HAUEHUE HEKOTOPHIX OENKOB IJIa3Mbl KPOBU
(ranrTornoOuH, TpaHcheppuH, HEpyIOMIa3MUH, HHTHOUTOPBI TpHUIicuHa, C-peakTUBHBIN OeNoK, UH-
TeppepoH, KPUOTTIOOYINHBI).

2. ®epMeHTHI T1a3Mbl KPOBHU (CEKPETOPHBIE, MHAUKATOPHBIE, IKCKPETOpHBIE). JlMarHocTuye-
CKO€ 3HaU€HHUE OIpesieNieHUs] aKTUBHOCTH (DEPMEHTOB IJIa3Mbl KPOBHU.

3. Ilpeacrasienue o remoctaze. Onpenenenue, CTpyKTypHO-() YHKIIMOHAIbHBIE KOMIIOHEHTHI,
COCYAUCTO-TPOMOOIIMTAPHBIM U KOAryJIsUOHHBIN remoctas. CucreMa cBepThIBaHUS KPOBU ((PYyHK-
[IMOHAJIbHBIE 3BE€HbsS U UX Ouonoruueckas pons). [IpeacraBienne o HapymeHUsIX GyHKIIMOHUPOBaA-
HUS CUCTEMBI CBEPThIBAaHUS KPOBH.

4. CepTbIBatomas cuctemMa (KOMIIOHEHTHI M MX NPOUCXOXKICHHE), TeMOKOArymsauus (ompe-
neneHue, ¢paspl U UX TPOAOIKUTEILHOCTh, UCTOYHUKU TPOMOOIUIaCTUHOB). BHemHuit u BHyTpeH-
HUI MEXaHU3MbI CBEPTHIBAaHUS KPOBH.

5. Buramun K. Xumnueckas npupopa, pa3HOBHUAHOCTH, PUPOAHBIE UCTOYHUKHU, POJIb B Te-
MOKOAryJsiLuu.
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6. AHTUKOAryJIsSIHTHasl CUCTeMa, Kiaccuukanus GU3MOIOTHUECKUX aHTHKOATYJSHTOB: TEp-
BUYHBIC U BTOPUYHBIE (IIPEICTaBUTENN, MeXaHU3M JeiicTBusi). [IpencraBienre 00 MCKYyCCTBEHHBIX
AQHTUKOATYJSIHTAX MPSIMOTO U HEMPSIMOTO JICUCTBUSL.

7. ®OubpuHOIUTHYECKAs cUCTeMa, MexaHu3Mbl ¢pubpuHonuza. [InazmunoBas cucrema. Kom-
MMOHEHTHI U UX IIPOUCXOXKJICHUE, MEXaHU3M JICHCTBHS.

8. Ilpencrasienue o koaryiorpamMmme (OpUEHTUPOBOYHBIE TECTHI).

JIMTEPATYPA JUIS ITIOATOTOBKH

Ochnosnas
1. Buonoecuueckas xumus / B. K. KyxTa [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 551-585.
2. buonoeuueckas xumus / A Jl. Taranosuu [u ap.]. Munck : Beim. mik., 2013. C. 395-402, 521-541.

3. KoHcnekT Jekuuii.

Hononnumenvnan
1. Usanos, E. I1. PykoonctBo no remoctasuoiioruu / E. I1. UBanos. Munck : benapycs, 1991. 304 c.
2. Bacunvkosa, T. B. MoJjekysipHble MEXaHH3MbI reMocTasa © yueb. mocooue / T. B. Bacuibkosa.

Mumuck : MI'MU, 1999. 57 c.
3AJAHUS IJIS1 CAMOCTOSITEJIBHOM PABOThHI

3aoanue 1. HazoBute WHAMKATOpHBIE (EPMEHTHI KPOBU M IOSICHUTE MX JUArHOCTUYECKOE
3HAYCHHUE.

3aoanue 2.
2.1. N300pa3ute cxeMy BHYTPEHHETO IIyTH CBEPTHIBAHHS KPOBH.

2.2. 3anoMHHTE aKTUBATOPHI (pakTopa XaremaHa.

2.3. Ha cxeme BHEIIHEro MeXaHM3Ma CBEPTHIBAHUS KPOBU 3aMEHMTE 3HAK BOIIPOCA COOTBET-
CTBYIOILMMU (haKTOpaMHU:

?

oD, VIl —l—b ®. Vlla
\?

od.IX —
®.1Xa-? l d.1 ®ubpuHOreH

o]
dlla—
l Oubpun S
?7— —
OubpuH |

BHemHuil MeXaHU3M CBEPTHIBAHUS KPOBH
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3aoanue 3. Hazoure Butamun K-3aBucrumblie (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.
. [Ipotennst C u S.
. 02-Makporio0ysuH.
. MUeruburop mytu TkaHeBoro (axkropa.
7. IlpomykTsl nerpananuu GpuodpuHa.

NOTh WD

4.2. [louemy y roMO3UTOTHBIX HOBOPOXKJEHHBIX C MyTanuei resa nporenHa C Habmronaercs
pacrpocTpaHeHHBII TPOMOO3 BHYTPEHHUX OPTaHOB (BPOXKACHHAS MOJIHUEHOCHAS mmypiypa)?

4.3. Tlouemy mnpu OakTepUaTbHBIX UH(EKIUSIX, BHI3BAHHBIX HEKOTOPHIMH CTPENTOKOKKAMH,
HaOmonarotes TuGy3HbIe KPOBOTCUCHHS?

3aoanue 5. HazoBuTE OPUEHTHPOBOYHBIE TECTHI KOATYJIOTPAMMBI, XapaKTePU3YIOIIHE:
A. OO1iee coCTOSIHUE CBEPTHIBAHUS KPOBH.

b. CoctosHue oTnenpHbIX (a3 TeMOKOarysuu.

B. ITocTkoarynainuonnyto ¢asy.

I'. AHTUKOAryJISSHTHYIO CUCTEMY.

N. Cucremy GpudpuHOIN3A.

Hpa6uﬂbHOCWZb pemeHuﬁ npoeepobme, conocmasue ux ¢ omeenamu.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHW A TEMBI)

3aoanue 1. AnrOyMUHBI T1a3Mbl KPOBU XapaKTEPU3YIOTCS:

A. Xopouieit paCTBOPUMOCTBIO B BOJIE.

b. MonekynsapHoit maccoit okosio 70000 /la.

B. Conepxat MHOTO AMKapOOHOBBIX aMUHOKHUCIIOT.

I'. He ABISt0TCS TIIMKONIPOTEMHAMM.

J. Coneprkanue B mia3mMe KpoBu B HopMe cocTaBisier 35-50 /.

3aoanue 2. Yxaxure omim004HoOe yTBEpKACHNE. ATLOYMHHBI I71a3Mbl KPOBU:

A. CuHTEe3UpYIOTCS B 9PUTPOLIUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIIAIOTCS.

B. Urparot BakHYI0 pOJIb B CO3/1aHMM OHKOTHYECKOIO JTABJICHUS.

I'. BeIosHSAIOT poJib OEIKOBOTO pe3epBa OpraHu3Ma.

J1. Ocy1ecTBasSIOT TPaHCIOPT MEeTa0oIUTOB (KUPHBIX KHUCIOT, OMIMPYOMHA, allbJIOCTEPOHA,
Ca®*) u nekapcTBEHHBIX BELIECTB (aHTUOMOTHMKOB, CY/Ib(GaHUIAMHIOB, CATUIMIATOB, GapOUTypa-
TOB, CEPACYHBIX TTIUKO3UOB U JIp.).

3aoanue 3. ' moOyaMHbI M1a3Mbl KPOBU XapaKTEPU3YIOTCS:

A. BOIBIIMHCTBO TNI0OYJIMHOB — TJIUKOIPOTEHHBI.

b. ImeroT 601b111y10 MOJIEKYJISIPHYIO MacCy B CPAaBHEHUU C allbOyMUHAMH.

B. MHorue 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 ap.).
I'. SIBnsroTcst MHTUOUTOPAMU MTPOTEOTUTHUECKUX (DEPMEHTOB.
. Urpatot BeAyIyro pojib B CO3JaHUH OHKOTUYECKOTO JAaBJICHUS.

3aoanue 5. Kakne QyHKIMY BBITOIHSIOT IPUBEICHHBIE HUXKE TI100YIMHBI KPOBU?

1. HepynomnnazMuH. A.YuactByer B Tpancnopre xeneza (Fe®*) mo kposeHocHOMY
2. TpaucdheppuH. pyciy.

3. 02-MakpornoOymusa.  b. Beaymias poas B TpaHCopTe MEIU K TKaHSIM.

4. "arroriioouH. B. O0namaer okcruaa3HOH aKTUBHOCTBIO.

I'. Cs3bIBaeT M TPAHCIOPTUPYET CBOOOIHBIN T'eMOTIOOMH Ija3-
MBI B KJIETKH PETHUKYIO3HIOTEIHS.

. Uarubupyer nporeoauTudeckue (GEepMEHTH KPOBU (TPHUIICHH,
XMMOTPHUIICHH, TPOMOUH, TUIa3MHH, KAJUIMKPEUH).

3aoanue 6. Kakue u3 npuBeICHHBIX YTBEPXKICHUH XapakTepu3ytoT C-peakTHBHBIN OenoKk?

A. Jlaet npenunurar ¢ C-nojgucaxapuioM MHEBMOKOKKA.

b. Cocrourt u3 6 cyosenunaui ¢ mosekyisipaoit maccoit 23000 [a kaxmas.

B. ITocTOSIHHO B MaJIbIX KOJMYECTBAX COJAEPKUTCSA B KPOBU MPAKTUUECKHU 30POBBIX JIFOJCH.

I'. KonnenTpanus B mia3Me KpOBH IIPY BOCHAJICHUHM WIM HEKPO3€ TKAHEW MOYKET yBEIIMYU-
Batbcs B 20-25 pas.

J. SIBnsiercs mapanpoTEUHOM.

3aoanue 7. B npormecce TpoMO0O0Opa30BaHUS pPa3IMUAIOT BHEUIHMA W BHYTPEHHHH ITyTH
CBEepThIBaHUS KpoBU. Ha Kakom sTare cBepThIBaHUS KPOBH OHU He COBIAIAI0T?

A. TlpeBpaiienue npoTpoMOUHA B TPOMOHH.

b. IlpeBpamenne ¢pubpuHoreHa B puoOpuH.

B. OGpazoBanue nmpoTpoMOrHa3bl (AKTUBHOTO TPOMOOILIACTHHA KPOBH).

I'. Perpaxuust KpoBstHOro TpoMoOa.

J1. IlpeBpaiieHre mia3MUHOTEHa B MIa3MUH.

3aoanue 8. Kakoe u3 MpUBEICHHBIX YTBEPXKICHUN He XapakTepHO utst pakTopa XaremaHa?
A. SIBnsieTcs cepuHOBOM ITPOTEa30il.

b. AkTuBHpYyeTCS KaJUIMKPEUHOM.

B. AkTHBHpYeTCS IPU KOHTAKTE KPOBH C UY)KEPOIHON MOBEPXHOCTHIO (CTEKIIO, KAOJIHH).

I'. AkTuBHpyeTCcs TPOMOOLIUTAPHBIM TPOMOOILIACTUHOM.

J1. AKTUBUpYETCS TKAHEBBIM TPOMOOILIACTHHOM.

3aoanue 9. Pacnionoxute B NPaBUWIHHOM TOPSIKE COOBITHS, MPOUCXOAAIINE MTpH 00pa3oBa-
HUHU (PUOPHUHOBOIO CTyCTKA:

A. Crabunuzanus nonuMepa ¢pudpuHa (odpazoBanue pudpuna I).

b. Ormennenue ot ¢pubpuHorena ¢pudbpuHonenTuaoB A u B.

B. Perpaknus crycrka.

I'. O6pazoBanue pudpuna S.

3aoanue 10. HabGmomaemas mpu HaciencTBeHHOW HepoctaTtouHocTh (aktopa X1 moBbI-
IIIEHHAs1 KPOBOTOUMBOCTh OOBSICHAETCSI HEBO3MOXKHOCTBIO 00pa30BaHMsl cTaOUIBHOTO GHUOPHUHOBOTO
cryctka. KakoBa posb mia3MeHHON TpaHcriyramuHasbl (puOpuHa3bl) B 00pa30BaHUU T€MOCTATH-
geckoro Tpomba?

A. YuacTue B cuHTe3e (puOpHHOreHa B EYEHH.

b. Yuactue B o6pazoBannu GpudOpuH-MOHOMEpA.

B. Yuactue B 00pa3zoBaHiM pacTBOPUMBIX (PUOPHUH-MOHOMEPHBIX KOMIIJIEKCOB.

I'. YuacTue B KOBaJICHTHOM clIMBKE (PUOPUHOBBIX MOJIEKYJI.

J1. Yuactue B peTpakiiuyi reMoCTaTHIecKoro Tpomoa.
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3aoanue 11. 'unoBurammuuo3 K conpoBok1aeTcsl MOBBIIEHHON KpPOBOTOYMBOCTHIO. KakoBa
poinb ButamuHa K B remokoarynsuun?

A. HeoOXxoaum ISl aKTHBAIIMH CBEPTHIBAIOIICH CUCTEMBI TIOCTIE TIOBPEXKICHUS COCY/IA.

b. HeoOxoaum 11711 OIHOBPEMEHHOT'O aKTUBUPOBAHUS CBEPTHIBAIOIICH M MPOTHBOCBEPTHIBA-
IOIEH CUCTEM.

B. YuactByer B mocrcunternueckoM cospeBanuu I, VII, IX u X dakropoB cBepThiBaHUs
KpOBH.

I'. YyacTByeT B CBSI3bIBAHUU MOHOB KaJbI[Hsl.

J. YaactByet B cuntese V u VI hakropoB cBepThHIBaHHS KPOBH.

3aoanue 12. Brpibepute mNpaBUIIbHBIE YTBEPKIACHUS, XapaKTEpU3YIOIIHE Yy4YacTHE HOHOB
kasbims (¢. 1V) B reMokoarysmnuu:

A. SIBnsit0TCS BTOPUYHBIMU OCPEAHUKAMU B IEUCTBUU Psiia TOPMOHOB.

b. CtumynupoBaHue Mpo1eccoB MEPEKUCHOTO OKUCICHUS JIMIHUIOB.

B. CBazpiBanne Ha TpoMOOIUIACTHHAX KaJbIMi-3aBUCHUMBIX (DaKTOPOB CBEPTHIBAHUSA KPOBU
(). IX, d. X, . VII, ¢. 11).

I'. CraGunuzanus CTpyKTypbl TPOMOOIIIIACTUHOB.

J1. AKTHBHpPOBaHNE HEKOTOPBIX (DAKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 13. Jlepunut antutpomObuna Ill — yacras npuumHa Tpom6030B. KakoBa aHTHKOA-
TYJISHTHAs poiib aHTUTpoMOuHa [117?

A. ObpazoBaHue HEOOPATUMOTO KOMILJIEKCA C TeMapUHOM.

b. Uarubupyet Buramut K-3aBrucumoe kapOOKCHIMPOBAHHE OCTATKOB IIIyTaMaTa.

B. HeoOpaTtrmo nHaKTUBUPYET OOIBIIUHCTBO CEPUHOBBIX MPOTEA3 CBEPTHIBAIOIICH CUCTEMBI.

I'. 3aTpynHsieT cBsi3pIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIACTHHAX.

J. Pazpymaer V u VIII paxTopsl cBepThIBaHUS KPOBH.

3aoanue 14. BriGepute npoiecchl, ONpeneistonie IpOTHBOCBEPTHIBAIOIIYIO0 aAKTUBHOCTD Ie-
napuHa:

A. CBa3bIBaeT MOHBI KAIBIH.

b. AxtuBupyer antutpomoOus Ill.

B. O6pa3yer HecTaOUIIbHBIE KOMIUIEKCHI C HEKOTOPHIMH (DaKTOpaMM CBEPTHIBAIOIIEH CHCTe-
MBI, BBIKJIIOYAs UX U3 Mpoliecca FreMOKOAryJIsLuH.

I'. OcymecTBisier HehepMEHTAaTUBHBIN (PUOPHUHOIINS.

J. Uarubupyet Butamun K-3aBucumoe kapOOKCHIIMPOBAaHUE OCTATKOB INIyTaMaTa MPOTEUHOB
CusS.

3aoanue 15. YkaxuTe NpoTeOIUTHYECKHE (PEPMEHTHI, NpU JAEHCTBUU KOTOPBIX BO3MOXKHO
MpeBpalleHue MIa3MHHOTEHA B TITa3MHH:

A. TkaHeBbIi aKTUBATOP MJIa3MUHOTEHA.

b. YpoxknHasa.

B. IIpoteun C (S).

I'. a2-AHTHTIIIA3MHUH.

J. a2-Makporiao0ymiuH.

3aoanue 16. Pacrionoxxute B MPaBUIHLHOM MOPSAKE COOBITHS, TPOUCXOAsIE ipu GudprHO-
m3e:

A. Ilna3muHOreH ocaxkaaercst Ha GUOPHUHOBBIX HUTSX.

b. TkaHeBbIil aKTUBATOP IJIA3MUHOI'€HA aKTUBUPYET MJIa3MUHOTEH.

B. TkaHeBbIi1 akTUBATOP TUTA3MUHOTE€HA CBSI3BIBAETCS ¢ (PHOPHUHOM.

I'. [Ina3mMuHOreH npeBpaiaeTcs B IIa3MHH.

J. [Inazmun runponusyet GpulOpuH.
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OTBeTHI K pelIeHn 0 3aJaHNI

Jlna camocmosamenvhou padomut:

41A-2,3,456,b-1,7.

5. A — 1) Bpems cBepThiBaHHS KpoBHU 10 Jlu-Yaiity; 2) Bpems pekanbiubukanuu;, b —
| ¢pasa: akTuBupoBanHOE YacTHuHOE TpoMOoIutacTuHOBOE BpeMs (AUTB), |l ¢haza: mporpombuno-
BoIii uHIeke (ITTH), nporpomOuHOBSIi mokasatens; |l ¢asa: 1) xonmmuectBo GubprHOreHa; 2) ax-
THUBHOCTh (puOpuHasbl; B — 1) perpakuus tpombOa; 2) rematokput Tpomoa; I' — 1) TpomOuHOBOE
Bpems (TB); 2) TonepaHTHOCTH M1a3Mbl K IemapuHy; 3) akTUBHOCTH antutpombuna II; I — ¢uo-
PUHOJIUTHYECKASI AKTHBHOCTH (CIIOHTaHHBINA (PUOPUHOIHU3).

JIABOPATOPHASI PABOTA (80 MHHYT)

PaGora 1. Pa3nesienne 0eIKOB CHIBOPOTKH KPOBHM MeTO0M jieKTpodope3a HA aleTHI-
LeJTI0JI03e.

B ximHMYecknx abopaTopusx HamOoliee paclpoCTPaHEHbI MEKTPO(HOPETHUECKUE METOIbI
UCCIeIOBaHMs OETKOBOTO CIEKTPa IIa3Mbl (CBIBOPOTKH) KPOBU. DIeKTpodope3 OETKOB CHIBOPOTKH
KPOBH — OOBEKTUBHBIA METOJ NP MEPBUYHOMN JTaOOPAaTOPHON AMATHOCTHKE OCTPHIX U XPOHUYE-
CKHX BOCHAJIUTENbHBIX 3a00JI€BaHUM, 37I0KAYECTBEHHBIX OIyXOJel, 3a00ieBaHuii nieyeHu, Oesok-
Ne(QUIUTHBIX COCTOSIHUNA, MOHOKJIOHAJBHBIX TaMMaNaTuii U JeQHUInUTa aHTUTEI.

Pa3znenenuie 6enKkOB CHIBOPOTKU KPOBH Ha allETHIILIEIUTIONIO3HBIX MIIEHKAX MaT 4éTkoe dpak-
LIMOHUPOBAHUE U COKpPALIAET BpeMs AieKTpodopesa 10 25-30 MUHYT.

Ilpunyun memooa. Meton ppakuMOHUPOBAHUS OCHOBAH HA TOM, YTO IOJ BJIHMSHHEM IIO-
CTOSTHHOTO JJIEKTPUYECKOTO TOJsI OSJIKH CHIBOPOTKH KPOBH, OOJIAJAONIME AIICKTPHUECKUM 3apsi-
JIOM, JBUKYTCSl [0 CMOUYEHHOU Oy(epHBIM pacTBOPOM IJIEHKE AlETHIILEIUIION03bI CO CKOPOCTHIO,
3aBHUCSAIICH OT BEJIMYMHBI 3apsiia U MOJISKYJISIPHOI Macchl yacTHil. BenencTBue 3Toro Genku ChIBo-
POTKH pa3leNsifoTcsl OOBIYHO Ha 5 OCHOBHBIX (Ppakuuii: anbOyMHUH M TJIOOYJIMHBI a1, 02, B U ¥, cO-
JepKaHue KOTOpPBIX ompenensercss (¢oromerpuueckd. OTHOCHTENBHOE CO/Ep)KaHhe OEeIKOBBIX
(bpakuii B CBIBOPOTKE KPOBH 3[I0POBOTO YENOBEKA BBIPAXKAETCS CIEAYIOUUMHU Ludpamu: anbsdy-
mun — 53-66 %; enobyaunvr — 29-54 %: or-rnoOymuael — 2-5 %, 02-rmo0ymuHBl — 6-12 %,
B-rmodynunbl — 8-15 %, y-rmoOynunbl — 11-22 %. Ans0yMHUH-TIIOOYTHHOBBIN KOAhGUITUEHT —
OTHOIIICHHE KOJIMYECTBAa ATbOYMHUHOB K KOJIMYECTBY TJIOOYIMHOB B OMOJOTHYECKUX KUAKOCTSX.
B kpoBu BennuuHa anb0yMHUH-TIO00YIMHOBOTO KOA(GGUIMEHTa B HOPME OTHOCHUTEJIBHO MOCTOSTHHA
u paBHa 1,5-1,7. CHmxeHue anbOyMUH-TII00YJIMHOBOTO KO3((ullMeHTa, XapaKTepHOe 1Ji1 MHOTHX
MATOJIOIMYECKUX COCTOSHUM, MOXKET OBITh CBSI3aHO KaK C YBEJIMYEHHUEM aOCOIIOTHOTO KOJIMYECTBA
rJ00YNMMHOB (IIPU OCTPBIX M XPOHUYECKUX BOCHAJIMTENBHBIX MPOIECccax), TaK U C YMEHBIICHUEM
abCOJIIOTHOTO KOJIMYECTBa albOyMHHOB (MpH LUPPO3€ MEUYCHH, IeNaTUTE M JPYrUX 3a00JICBAHUIX
MICUCHH).

1. DuekTpodoperuyeckoe pasjeneHne 0eJ1KOB CHIBOPOTKU KPOBH.

KroBerHble oTaenenmsi ammapaTta s dyekTpodopesa 3amonHsoT OyhepHBIM pPacTBOPOM.
[Tonmocku aneTuIesIioa03bl CMaunuBalOT OyhepoM M Tyro HATATMBAIOT (HE JOJDKHBI NPOBUCATH)
B IPOMEKYTKE MEXIY KIOBETHBIMH OTACNCHHUsIMH. Uepe3 MOIIOCKy HOCHTENS B TEUCHHE 5 MUHYT
MPOMYCKAIOT 3JEKTPUYEeCKUi TOK. OTKIIIOYAIOT AMIEKTPO(YOPETHUECKYI0 KaMepy, Ha MOBEPXHOCTh
AIeTUIIIICIUTIONO3HOW TUIEHKH y KaTola Ha JIMHHWIO CTapTa HAHOCAT CHIBOPOTKY KpoBu. IIpuGop
BKJIIOYAIOT BHOBb U IPOBOJAT JIEKTpoopeTnieckoe pasaeiaeHue 0eIKoB.

2. Okpacka riekTpodoperpamm.

[Tocne oTkatoueHus: mpubopa MIEHKH BEIHUMAIOT U CPa3y MOMEIIAIOT UX B PacTBOP KpacHUTe-
a5 (amunouépusii 10 B) Ha 10—15 munyrt. J{ns ynanenust n30bITKa KpacuTels MOJOCKU alleTHIILEeN-
JIFOJIO3bI IEPEHOCAT B KIOBETY € 2 % pacTBOpOM yKCycHOHM kucioTel. Uepe3 10—15 MuHyT Kuciaoty
CIIMBAIOT ¥ TIOJIOCKH 3aJIMBAIOT YUCTHIM PACTBOPOM YKCYCHOM KHCJIOTHI. B pe3ynbrare Takoit oopa-
OOTKM CHHHE TISITHA, COOTBETCTBYIOIINE PAa3IUYHBIM (PpakiusiM OETKOB, OTUETIMBO BUIHBI HA MPO-
3payHoM (hOHE aLEeTUIIIIEIUTIOIO3HOM MIIEHKH.
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HA ayemunyenionose

3. KomnyecTBeHHas OLEHKA 3JIEKTPO(OperpaMM nposooumcs nymem OeHCUmOMempuu
unu homomempuu coomeemcmeayowux 110amoes.

3.1. JlencuTOMeTpHS 3J1eKTPOdoperpaMM IMPOBOAUTCS C MCIOJIb30BaHUEM JEHCUTOMETPA.
Hencutomerp — (QoTomerpudecknii mpubop, 0OecCreunBalONINid CKaHUPOBAHHUE DJIIEKTpOdope-
rpammbl. Llenblo ckaHUpOBaHUS ABISETCS MOJIydE€HHE JIEHCUTOTpaMMbl — rpaduueckoro n3obdpa-
KEHHUS pactpeieNieHHsI KOHIICHTPAIUK KPACUTEIS BIOJb AIIEKTPO(OpErpaMMBbl, IPECTABIISIONIYIO
co0Ol cepHi0 OTIENbHBIX MHKOB, 10 COOTHOIIEHUIO IO KOTOPhIX HHTErpaTop U MUKPOIPO-
[IECCOPHOE YCTPOMCTBO NPHUOOpa BHIUUCISIOT OTHOCHTEIBHOE COJAEPKAHUE KaXI0W OenKoBOH

¢bpakuuu.

pabouunin cTon

X00 pabompl. O3HAKOMBTECH C YCTPOMCTBOM
nercuroMerpa. [lomecture Ha pabounit cton mpubopa
HCCIeayeMyIo dJIeKTpodoperpaMMy TakKuM 00pa3om,
4yT0oOBI (pakuus anbOyMHUHOB Oblia ClieBa, T. K. MpH-
00p TPOM3BOINT M3MEPEHUS OMTUYECKON IUIOTHOCTH
cJieBa Harpaso.

B mporpamme, ympasmstomiei mpuGopoM, BbIOe-
pHUTE HOMEP JIOPOKKU dJeKTpodoperpaMmsbl. Bribepu-
Te KoMmaHAy «CKaHMpOBaTh BhIIEIEHHOEY». [Iprbop
B aBTOMaTHYECKOM PEKUME OTCKaHUPYET BBIOPAHHYIO
anekTpodoperpamMmy, OMPEACTUT TPaHUIBl (paKIuid
U BBIZIACT MX IPOLEHTHOE COOTHOIIeHHe. B ciydae
HEOOXOIMMOCTH TpaHUIBl (pakiuii MOXKHO BBICTa-
BUTH ITyTE€M Ha)KaTHs JIEBOW KIIABUIIIEH MBIIIKH.
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Ppakuus aIbOYMUHBI | 01-TJIOOYJIMHBI | 02-TJIOOYIUHBI | B-roOyauHbl | Y-TJIOOYIUHBI
Coneprxanue,
%

[To cooTHOmEHNIO (PpaKIUil ONMPENENIIOT UX COOTBETCTBHE HOPME M MPOHM3BOMAT BHIUHUCIIE-
HUE aTbOyMHUH-TI00YIMHOBOTO K03 duiinenTa no popmysie:

codepacarue atedyMuras, ¥

Al =

codspreanne 2TafyTuRas (oyua soax 2108y RoasT: $paxyui), 04

Pacuer: A/T =

BriBoOa:

3.2. ®oTomeTpH 3110aTOB ppakuuii Oeka

Xo00 pabomwr. Tlonocky aneTUIIEIUTIONO3BI MPOMOKAIOT (UIBTPOBAILHON Oymarom, okpa-
IIeHHBbIe OeNKOBbIe (hpPAKIMM BHIPE3AIOT U TMOMEMIAIOT B COOTBETCTBYIOIIME NPOHYMEPOBAaHHBIE
MIPOOUPKU C AITIOUPYIOLIUM pacTBOpoM (B 5 mpodupok HanuBatoT u3 6topetku o 5 mia 0,1 1 NaOH).
Yepes 20 MUHYT IPOTUB BOJIbI (KOHTPOJIb) ONPENENSAIOT ONTHYECKYIO INIOTHOCTh KaX/I0r0 pacTBOpa
Ha (oroanekTpokanopumeTpe (kroBeta 10 MM, kpacHbIi cBeTOGMIBTp ¢ A = 670 HM). 3Has onTHYe-
CKHE TNIOTHOCTH PACTBOPOB, COOTBETCTBYIOIINE KaX10H (paKLny, BBIYUCISIIOT CYMMY ONTHYECKHX
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TUTOTHOCTEH BCeX (DpaKIHii ¥ pacCUUTHIBAIOT OTHOCHUTEBHOE COJIEpIKaHKe Oellka B KaxI0i (ppakiu,
BBIYHCIISIOT AIbOYMUH-TII00YTMHOBBIA KOO (DHUIIUEHT.

OnTHy. mI0TH. Amoara ansoymuHa (E)
CyMMa onTuy. mioTHocTen (X)

OtHocur. conepx. ansoymuHa (%) = - 100 %.

Pe3yabTarhl:

QIbOYMUHBI | 01-TJIOOYJIMHBEI | 02-TI00YIUHBI | B-TII00YINHBI | Y-TTI00YIHHBI )y

E (ontHu.
TJIOTH. )

OTHOCHT.
coxn-e, %

Pacuer: AT =

BriBOa:

Padora 2. OnpenesieHue coaep:KaHus KAJbIUs B IJIa3Me KPOBH.

Kanpiuit urpaet BaxHyI0 poJib B OCYILIECTBICHUH MPOIECCOB KU3HEAEATENIbHOCTH. OH BIIHSI-
€T Ha IPOHULAEMOCTh OMOJIOTMYECKUX MeMOpaH, BO30yIMMOCTb HEPBOB M MBI, y4YacCTBYET
B HEPBHO-MBIIIEYHON MPOBOJUMOCTH, COKPAIIEHUH U pacclablieHnu MYCKYNIaTypbl (B TOM 4HUCIE
MBIIIIIBI CEpJIlia), CEKPETOPHBIX Mporeccax, GOPMUPOBAHUU KOCTH U XpSIIa; BO3ACUCTBYET HA 00-
MEH BEIIECTB B KJIETKaX, SBISETCS BaXHBIM (DaKTOPOM reMOCTa3a U MOCPEAHUKOM JIEUCTBUS TOp-
MOHOB B KJIETKE.

KonunuecTBeHHOE ompe/enenre Kaablus B IJIa3Me KPOBUM MMEET BaXKHOE 3HAUYCHUE IS AHa-
THOCTUKH psiia 3a00JIeBaHU U TIpU HAOJIOIEHUH 32 XO/10M JICUSHHUSI.

B HOpMe koHIIeHTpalus 00IIero Kanblus B 1a3Me KpoBu — 2,2—2,7 MMOJIB/JI .

Ilpunyun memooa. iunukarop xpomoreH uepHbiii ET-00 oOpasyeT ¢ kaiabIiieM COeTuHEHHE
¢uonerosoro 1Bera. [Ipu TuTpoBaHuu TpuiioHOM b (IByx3ameleHHast HaTpueBask COJb STUIICHAM-
aAMHHOTETPAYKCYCHOM KHUCIIOTHI, 0Opa3yromiasi MpoYHble KOMIUIEKCHI ¢ MOHAMHU KaJbIHUs) TaKOTO
OKpAIIIEHHOTO pacTBOpa MPOU30MIET U3MEHEHHE OKPAacKH B CHUHUHM I[BET B SKBHBAJEHTHOH TOUKe,
COOTBETCTBYIOIIEH CBA3BIBAHUIO TPHIIOHOM b BCeX HOHOB KaJbIHs B PACTBOPE.

Xo00 pabdomsi. B xonbouxy namuatoT 25 mi H20 u BHocar 1 mn ammuauynoro OydgepHoro
pacTtBopa. 3aTeM MPHIMBAIOT 1 MIJT HCCIIeAyeMOU TUIa3Mbl KPOBH M 2 KAl WHIUKATOpa XpOMOTeHa
yepHoro. PactBop mpuobperaer ¢uosneroBsiii 1Bet. 3ateM pactBop TuTpytoT 0,002 M pactBOpoM

0,002-40:,L8-100-VT £0,245

TpUJIIOHA b no cunei OKpacCKH. IIo 06’LCMy TPpUIIOHA B, nomeauero Ha TUTPOBAHUC, PACCUUTBIBAIOT
COACPIKAHUC KaJIbIIHA B IJIa3M€ KPOBHU.

X (Mmotb/m) =

riae 0,002 — momnsipHocTh pacTBopa Tpuiiona b; 40,8 — monexymnspusiii Bec Ca; 100 — ko3 duru-
eHT IS iepecyeTa B Mr%; 1 — 00beM CHIBOPOTKH, B3ATHIA A aHanu3a; Vi — o00beM TpuiioHa b,
n3pacxoI0BaHHBINA Ha TUTpoBanue. 0,245 - koaddunmenT nepecyera B enuHUIBl CHU (MMOIB/I).

Pe3yabrar: V; =
Pacuer: X (Mmmonb/n) =
BuiBoa:

IMoanucs, mpenogaBarteJisi:
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BUOXUMMUS IIMTAHUSA

3AHSATHE 29
BUOXUMUS ITIUTAHUSA. BUOJTOI'MYECKASA POJIb BEJIKOB, ’KUPOB,
YIJIEBOAOB, BUTAMUHOB. KAYECTBEHHBIE PEAKIIM HA BUTAMUWHBI.
ONPEAEJIEHUE COAEPKXAHUSA BUTAMUHA C B MOYE

AKTYaJIbHOCTH TeMbl. VICrioib30BaHNe THINY )KUBBIMU OpPTaHU3MaMHu 0003HAYAeTCS TEPMU-
HOM «IIUTaHue». Paznuuaror Tpu BaKHEHIIMX KaTErOPUH UM COCTABHBIX KOMIIOHEHTA MUIIU:

1) nuraTenbHBIC BEHICCTBA — UCTOYHHUKH SHEPTUH U IJIACTUYECKOT0 MaTepuaia (OeKu, JIu-
MIUJTBI, YTJICBOIBI);

2) MHUKPOKOMITOHCHTBI THIIK — BUTAMHHBI 1 MHHEPAJIbHBIC COCTUHCHHUS, HEOOXOAUMBIC IS
OMOXMMHYECKHX MPOIECCOB;

3) BOJIOKHHCTBIC CTPYKTYpPBI — HETepeBapruBacMbIe MOJUcCaXapuIbl, HEOOXOAUMBIE ISl HOP-
MaJbHOTO (PYHKIMOHUPOBAHUS MHUIIEBAPUTEIILHON CUCTEMBI.

OcyIecTBIICHHE TEMU WM WHBIMH KOMIIOHCHTaMH THUIIH, B TOM YHCJIC HE3aMEHUMBIMH (aK-
TOpaMU MMUTAHUs, CBOMX (DYHKIIUH B OPTaHU3ME MPOUCXOJUT Yepe3 OMOXMMHUYECKUE MTPEBPALICHUS.
[Tonnmanue TOro, KakuM o0pa3oM pazNUYHbIE KOMIIOHEHTHI MUIIY BOBJIEKAIOTCS B HUX, TOMOXKET
OCMBICIIUTh HEOOXOIUMOCTh M CYTh COAJaHCHPOBAHHOTO THUTAHHS, CBOSBPEMECHHO PACIIO3HABATH
Y aKTUBHO JEMCTBOBAThH MPHU CTOJIb PACIPOCTPAHEHHOM B KIMHUYECKOW MPAKTHKE COCTOSHUU He-
JOCTATOYHOTO MHUTAaHUA. JlepuuT IF000r0 BUTAMUHA BEACT K TOSBJICHUIO CIIeNU(DUUECKUX Hapy-
IICHUH peakiuii oOMeHa ¢ XapaKTepHbIMH KIMHUYECKUMU MPOSIBICHUSIMU. 3HAHUE KO()EPMEHTHBIX
(GYHKIIUH BUTAMHHOB B OpPTaHW3ME MO3BOJIICT TOHATH MEXAHH3MBI PAa3BUTHS W TPODUIAKTHKA
TUIO- ¥ aBUTAMUHO30B M HCIIOJIb30BaTh BUTAMUHBI C MTPO(YUIAKTUYECKON U JIeUeOHON LENbIO.

Henb 3aHATHSI: 3aKPENTUTH 3HAHUS 110 XUMHYECKOW CTPYKTYpPE M MOJEKYJISIPHBIM MEXaHH3-
MaM OHOJIOTUYECKOTO AEUCTBUS KOPEPMEHTHBIX (POPM BUTAMUHOB, BOBIICUCHHIO B META0OIU3M
JIPYTUX HE3aMEHUMBIX (DaKTOPOB MUTAHUS, CHOPMUPOBATH MPEIACTABICHUE O OMOXUMUYIECKIX Me-
XaHU3Max UCTOJIb30BaHUS KOMIIOHEHTOB MHILH IS MOAAEPKAHUS HOPMAIbHOM KU3HEAEATeTbHOCTH
OpraHm3Ma, O IMAaTOJIOTHYECKUX COCTOSIHHMSX HEIOCTATOYHOTO MUTAHHS, TO3HAKOMHTH CTYICHTOB
C MEeTOIaMH OOHAPY>KEHHUSI BUTAMUHOB U KOJMYECTBEHHOTO UX OINPEAETCHHS B MPOJAYKTaX MUTAHUSI.

TpedoBanus K MCXOAHOMY YPOBHIO 3HAHMIii. [[JIs1 MMOJTHOTO YCBOSHHS TEMBI HEOOXOJIMMO
MOBTOPUTH H3:

= OUOOp2AHUYECKOU XUMUU.

— CTpPOEHHE M CBOMCTBA T€TEPOLUKINYECKUX COSTUHEHUN — MUPUANHA, MUPUMHUIUHA, THP-
poJia, Thaszona, nopduprHa, napaaMuHOOCH30MHON KUCIOThI, HHKOTHHOBOW KUCJIOTHI;

— OHOJIOTMYECKU aKTHBHBIC TeTepOPYHKIIMOHATIBHBIE COSIUHEHNSI OEH30IBbHOTO U TeTEPOIH-
KJIMYECKOTO PSAZOB, METAOOIUTHI M OMOPETYIISITOPHL;

= OuOXUMUU:

— KO(epMEHTHI U UX POJIb B TIPOIeccax MeTabom3Ma,

— KodepMeHTHBIE (POPMBI BOJIOPACTBOPUMBIX BUTAMUHOB M UX y4acTHe B METa00IN3ME;

— TyTH KaTabonau3ma O0eIKOB, )KUPOB, YTIIEBOJOB B KJIETKaX.

3ATAHUS NJIsI CAMOITPOBEPKH UCXOJHOI'O YPOBHS 3HAHUI

3aoanue 1. Yxaxute npaBuibHOe(bIC) BRIPAXKECHUE(s1) OTHOCUTEIBHO MTAHKPEATHUSCKUX (ep-
MEHTOB:

A. Bce OHU CEeKpeTHpYIOTCS B BUJI€ HEAKTUBHBIX TPO(EPMEHTOB.

b. Bce oHM cekpeTupyroTcs aliliHapHBIMH KJIETKAMH.

B. Bce oHH cekpeTupyroTcsi B OTBET Ha XOJECIMCTOKUHKH.

I'. Ins onTManbHOM akTUBHOCTH UM TpeOyercst pH okouo 7.

J1. OHM BaXXHBI TOJIHKO JJIs IEpEBApUBAHUS OCITKOB.
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3aoanue 2. Yxaxute npaBuibHoe(bIe) BRIpaKeHHE(5):

A. JlelicTBue agpeHannHa M TJIIOKaroHa HamlpaBleHO Ha yBEJIMYEHHE YpPOBHS TIIMKOTeH(OC-
dopunassbl.

b. lnTeHCUBHOCTD pacIllelVIeHHs] TIMKOTE€HAa B COCTOSIHMM HATOIIAK paBHA WHTEHCUBHOCTU
€ro CUHTE3a.

B. lepochopunupoBanue TIMKOT€HCHUHTa3bl B OTBET Ha JEHCTBUE HMHCYJIMHA TNPUBOAUT
K YBEJIMYEHUIO €€ aKTUBHOCTH.

I'. TAM® — 3T0 BTOPUYHBIN OCPETHUK, KOTOPBIA 00pa3yeTcs B OTBET HA JICHCTBHE aJipeHa-
JIMHA U TJIFOKaroHa B MEYEHH.

J. ®ochopuupoBanue raukorendocdopuiaspl B OTBET HA JCWCTBUE TJIIOKaroHa YBEIHYU-
BaeT €€ aKTUBHOCTD.

3aoanue 3. KakoBa GyHKIIMS TOPMOH-UYYBCTBUTEILHOM JIMMA3bl B )KUPOBOW TKaHU?

A. I'upposnu3yer ropMOH, KOTOPBIM y4acTBYET B PACIICIUICHUH JKHUPA.

b. Cunre3upyer HOBbIE KUPOBBIE KJIIETKH U3 IPOCTHIX KUPHBIX KACIIOT.

B. 'uponu3syer Tpuauuiarinueposasl ¢ 00pa3oBaHUEM KUPHBIX KUCIIOT Ul JPYTUX KIIETOK.

J1. CuHTE3UpyeT UIMHHOLENOYEYHbIE XMPHBIE KUCJIOTBHI JUIsl CHUHTE3a JIMIUAOB B JIPYrHX
KJIETKaX.

3aoanue 4. Kakyio poib Urpaet reHeTHuecKuil (akTop B MEPCIEKTUBE JOCTHKEHUS Ompee-
nenHoro Beca Tena? Yro takoe red Ob U Kakyio pojib €eMy OTBOJST B Pa3BUTHH OXKHPEHHS y YEIIO-
Beka? Kakue apryMeHThl MOKHO MPUBECTHU B IOJIb3Y TOTO, YTO 3TOT T'€H CBSA3aH C KOHTPOJIeM Beca?

3adanue 5. JIabopaTopHbBIN aHATIU3 MOCJIE THAPOJIN3A BEIIECTBA BBISIBUJI B TUIPOJIU3ATE ajie-
HUH, pr003y 1 pocdopHyto kucioTy. KakoBa cTpykTypa HCXOAHOTO BemecTBa?
A. Ilentun. b. Hykneosua. B. Mononykneotun. I'. Ilentozodocdar. [. Onurocaxapus.

3aoanue 6. BcnoMHuTe, YTO BUTAMUHBI IPUHUMAIOT y4acTHE B MpoLeccax MeTaboIu3Ma mo-
Clie MX aKTHBAllUU B KJIETKaX, T. €. IPEBpPaLIeHUs] B KOPEepMEHTHYIO hopMy.

6.1. OOBsicHUTE, YeM PYKOBOACTBOBAJICS Bpad, 3aMEHUB OOJLHOMY HEHPOIAECPMHUTOM ITHPH-
JIOKCHH Ha nupuaokcanbdocdar.

6.2. [Tonbepute COOTBETCTBYIONIHE MTAPbl BATAMUH — KO(PEPMEHT:

1. HAT . A. IIpon3BoHOE NUPUIOKCHUHA.

2. TI®. b. [IpouzBoanoe pubdodaaBuHa.

3. HS-KoA. B. IIponsBogHOE THAMUHA.

4. A I'. [Ipon3BoIHOE HUKOTUHOBOM KUCIIOTBHI.
5. 1. . IIpon3BoaHOE MAHTOTEHOBOW KUCIIOTHI.

HpLIGMJleOCmb pemeHuzZ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHust:

1. IMumieBast IEHHOCTHh OEJIKOB, KUPOB, YIIIEBOJOB. POJIb BOJOKHUCTHIX IOJIMCAXaPUIOB IS
paboThI MUIIEBAPUTETHLHOTO TPAKTa 1 OOMEHHBIX MPOIECCOB B opranuizMe. HezameHnMbie pakTopsl
MTATAHUSI.

2. DHeprusi — MoTpeOHOCTh, MPOUCX0XKIEHUE U PACXOJ0BAHNE B OPraHU3ME.

3. CHHJIpOM HEOCTATOYHOTO MUTAHUS — MPUINHBI Pa3BUTHS W XapaKTEPHBIC TPOSBICHUS
KBAIIMOPKOpa U Mapa3ma.

4. Xumuueckas MpUpoaa, KOPEpMEHTHbIC (OPMBI, MOJCKYJISPHBIE MEXaHU3MbI JICHCTBHS
U pOJib B TIpolleccax MeTabojM3Ma BOJOPACTBOPUMBIX BUTaMUHOB: THamuHa (B1); pubodraBuHa
(B2); mantotreHoBo# KucnotTel; HuaiHa (PP); mupuaokcuna (Be); dhomueBoit kucnotsl (Bg); koba-
namuHa (B12); 6uoruna (H); ackopounoBoii kuciotsl (C).

5. XuMudeckasi MpUpoja, MEXaHU3MBI JICUCTBUSA M POJIb B IMpoIleccaX MeTaboIM3Ma >KUPO-
pactBopuMbIX BuTamMuHoB A, E, D, K.

6. ButamuHomonoOHbIe BernecTBa: OnodaaBonouasl (BHT. P), XOIWH, JuMmoeBas KHCIOTa,
napaaMUHOOCH30MHasE KUCI0Ta, BUTAaMUH U, KapHUTHH, UHO3UTOJ, [TAHTAaMOBAasI KUCIIOTA.
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JIMTEPATYPA JUISA ITIOATOTOBKH

OcnosHnasn
. buonoeuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 87-131.
. buonoeuueckas xumus / A. J1. Taranosud [u ap.]. Musck : B mik., 2013. C. 332-358.
3. KoHCIeKT neKiui.

N -

Jlononnumensnas
4. Buoxumus yenoseka / P. Mapwu [u np.]. Mocksa : Mup, 1993.
5. Mopo3skuna, T. C. BuTaMuHBI | KpaTKO€ PYKOBOJICTBO JJIS Bpadell W CTYACHTOB MEIHIIMHCKHX,
(hapmakoioruaeckux u Oomomornueckux crenuanpHoctel / T. C. Moposkuna, A. I'. MoiiceeHok. MUHCK :
Acap, 2002.

3ATAHUA 1JII CAMOCTOATEJLHOMW PABOTBI

3aoanue 1. 3arioMHHUTE CYTOUHYIO MOTPEOHOCTH YEJIOBEKa B BHUTAMUHAX, CYILECTBEHHOE
CHIDKEHHE KOTOPO Hen30€KHO MPUBOJHUT K HAPYIICHUIO OMOXMMHYECKHX MPOLIECCOB U PAa3BUTHUIO
3aboneBanuii. Ha3oBuTe npu3Haku rUmOBUTAMUHO30B.

1.1. Kak Obut0 ycTanoBieHo, cuuapoM BepHuke—KopcakoBa, pOsSBISIONUIACS HAPYIICHUEM
TOHYCa MBI KOHEYHOCTEH, CHUKEHHEM YMCTBEHHOW CIIOCOOHOCTH U JI€30pUEHTAIMEl, CBS3aH
C HapyIIEHUEM MIPOYHOU CBsI3U anodepMenTa u kopepmenTa B pepmenTe Tpanckeronaze. CUMIITo-
MBI 3TOrO0 CHHJpPOMa MOTYT MPOSIBIATHCS Yy AJIKOTOJIMKOB BCIIEJCTBUE CHUIKEHUS MOCTYIUICHMS
B OpraHu3M BuTamuHa. HazoBuTe 3TOT BUTAMHH U ero KodepmeHTHbie Gopmbl. C kakumu pepMeH-
TaMu KpOME TPAaHCKETOa3bl paboTaeT 3TOT BUTAMUH?

3aoanue 2. 3aiOMHUTE SHEPro3aTPaThl OPraHU3Ma B3POCIOTO YEIIOBEKa B COCTOSIHMM MOKOS
1 71aOUIBHOCTD 3TOTO TMOKa3aTelsl B yCIOBUAX maTojoruu. O0bscHuTe, Kyaa ucnoibdyercs AT
B COCTOSTHUU TIOKOS. 3allOMHHTE PEAJbHBIM W JKETIATEeNbHBIM BKJIAJl B SHEPTONPOAYKIIHIO OCIKOB,
YKUPOB U YIJIEBOJIOB.

2.1. Kak mocTtynaetr opraHu3M ¢ 00pa30BaBIIMMCS M30BITKOM aMHUHOKHCIIOT, Korna Ber mo-
TpebmnsieTe ¢ MUIIeH UM B BUJAE MUIIEBBIX 100aBOK OOJbIIEe UX KOJIWYECTBO, YeM TpeOyeTcs s
CHHTE3a HOBBIX 0eiakoB? OTIMYAIOTCS T MEXaHW3Mbl HCIIOIL30BAHUS HM30BITKA aMHHOKHCIOT OT
MEXaHU3MOB HCIIOJIb30BaHMsI M30BITKA YIJIEBOJOB UITH JIUMUAOB? YKAKUTE 3TU Pa3IAYUSL.

2.2. lcrouHUKaM# SHEPTUH JIJIS OpTaHW3Ma YeIOBEeKa B COCTOSIHUN TTOKOS SIBJISTFOTCSI:
A. Peanbao — yriesozs! 60 %.

b. XKenareapno — ankorons 3 %.

B. Peanbro — 6emnok 15 %.

I'. XKenarensno — xwup 40 %.

J. PeanbHo — ankoroib 0 %.

3aoanue 3. CHHIPOM HETOCTATOYHOTO NMUTAHUS TPOSBISETCS B IBYX KIMHHYECKUX (OpMax:
KBaIIMOPKOpE U Mapa3Me. Y MeNUTe yKa3aTh CXOACTBO U IPUHLUIINAIBHBIE PA3INYMsI MEKIY HUMMU.

3.1. Y 6onpHOTO TOCTe Onepanuy pe3eKIud TOMEeH KUK, KOTopas Obljla MPOM3BEACHA IS
yIQJIEHUs] OMYXOJIM, B T€UEHHE HECKOJBbKUX HeJNleNIb pa3BHJIAch T'MIIOATbOYMHUHEMHUS U OTE€YHOCTb
TkaHe#. [Ipu ocMoTpe 00JIbHOM HEe BBITIISAIACH UCTOIIEHHBIM, HO OblIa 3aMeTHa OJIETHOCTh KOMHBIX
NOKpoBOB. Kakyro marosiornio Mmo3BOJISIIOT 3aloA03puUTh Bpady 3TH cuMmnToMmel? Kakoill moaxon
MOYHO OBLIO OBI IPEAJIOKHUTH JJISI PEOIOICHUS ATOTO COCTOSTHUS Y TarfueHTa’?

3aoanue 4. 3anomuure: Hapsaay € HC3aMCHUMbBIMHA (I)aKTOpaMI/I NUTaHUA UMCHKOTCSA YCIIOBHO
HE3aMCHHUMBIC, KOTOPBIC HE OIPAHUYMUBAIOTCA TOJBKO aMUHOKUCIIOTAMHU apTUHUHOM U TUCTUIAWNHOM;
OHU MOTYT CTaThb HC3aMCHUMBIMHU TIPpU ONPCACICHHBIX COCTOAHUAX OpTraHrU3Ma. O6TJSICHI/ITC, noyemy
npu BLI60pe MUIICBBIX HCTOYHUKOB HE3AMCHUMBIX JXUPHBIX KUCIIOT HGO6XO}II/IMO pasin4daTtb oMEera-
3 ¥ omera-6 KUCIOTHI. O6paTI/ITe BHUMAHHC Ha MPECUMYIICCTBA U HEAOCTATKU HCTICPCBAPUBACMBIX
moJmmcaxapmuaoB B COCTABEC MMUIH.

Hpa@uﬂbHOCi’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 aHaMM3bl MOATBEPAMIN HEIOCTATOYHOCTh THAMHUHA. AKTHB-
HOCTb KaKUX MPOLECCOB CHUKEHA IIPHU TaHHOM T'MIIOBUTAMUHO3€?

A. TpancaMMHUPOBAaHUE AMUHOKHUCIIOT.

b. lexapOokcunupoBaHre aMUHOKHUCIIOT.

B. OxucnutensHoe AeKapOOKCHINPOBAHUE O-KETOKUCIIOT.

I'. TpancMeTunMpOBaHNE AMUHOKHUCIIOT.

J1. OxucnuTenbHOE 1e3aMUHUPOBAHUE AMUHOKHUCIIOT.

3adanue 2. Y G0JBHOTO TOCIE TIEPEHECEHHOTO NH(APKTa B TCUCHHUE JBYX CYTOK 3HAYHMTEIIb-
HO YBEJIMYMJIACh AKTMBHOCTD acmapTaTaMUHOTpaHchepassl B KPOBH. YKaXHUTE KOYEPMEHT JaHHOTO
(depMeHTa M THI KaTaTu3upyeMod UM peakiuu. [Ipou3BOAHBIM Kakoro BUTaMHUHA SBISIETCS ATOT
KoepmeHT?

3aoanue 3. Ilpu Hemoctatke (ONMEBON KUCIOTHI CTPaJaeT MPEXKIE BCEr0 KPOBETBOPECHHE
U JICSITEITLHOCTD KEIyIOYHO-KUIIEYHOTo TpakTa. Kakue coequHeHus: BXOAAT B cocTaB Be? B peak-
[USAX KAKOTO THIIA y4acTBYeT kopepmeHTHas popma (Ha30BUTE €€) STOTO BUTAMUHA?

3aoanue 4. 'MoBUTaMUHO3 NAHTOTEHOBOW KUCIJIOTHI IPAKTUYECKH HE BCTPEUAETCs, T. K. OHA
oOHapy>KeHa IMOBCEMECTHO: B TKaHAX JKUBOTHBIX, pACTEHUI, MUKPOOPraHU3MOB. YKaxuTe Kodep-
MEHT JaHHOI'0 BUTaMMHA, HA30BUTE TUIl pEaKLIUii, B KOTOPbIX OH y4yacTByeT. M300pa3ure cxemaTu-
YECKU CTPOCHUE KOPEpMEHTHOM (hOpMBI TAHTOTEHOBON KUCIIOTHI:

3aoanue 5. Y MyXUuHBI, B TEYCHHE MHOTHX JIET 3JI0YIIOTPEOIISBILErO aJIKOT0JIEM, [TOSIBUIHCh
BOCIMAJICHUSI CIU3UCTON 00O0JIOUKHU sI3bIKA, I'y0, IOMYTHEHHME XPYCTaJMKa, OOIIas MbIIIeYHas clia-
60cTh. B aHanmm3e KpOBM yCTAaHOBJICHO 3HAYUTEIIFHOE CHIDKEHHE aKTUBHOCTH TIIyTaTHOH-PEIyKTa3bl
SPUTPOLMTOB. AKTUBHOCTh (hepMEHTa BhIpocia mocie JobaBieHus B npody pubodnasuna. Kakoii
KO(EpPMEHT BXOJUT B COCTAB INIyTATUOH-PEAYKTa3bl SPUTPOLIUTOB?

A. TIID. b. DAJL B. HAT". I'. TT®K. . 11O.

3aoanue 6. bonpHOMY clenaHa ornepanus pe3eKIuy KeTyaKa, TTOCIe Yero BCIESICTBHE HE0-
CTaTOYHOCTH BUTaMuHa Bi2 y Hero pa3zsunach anemus. HazoBute kohepMeHTHBIE ()OPMBI 3TOTO BH-
TaMuHa. B Kakux peakuusix OHM NPUHUMAIOT y4acTue?

3aoanue 7. K Bpauy oOpaTuics MalMeHT C jkajJo0aMu Ha BOCHAIUTEIbHBIE TIPOIECCHl KOXKH
(Iepmatut), CONMPOBOXKIAIOIINECS YCUJIEHHOW NEATEIbHOCTHIO CAJIbHBIX JKE€Je3, BBINAJCHUEM BO-
JI0C — TUTMUYHBIMU TIPU3HAKaMU HepocTaToyHocTH BuTtamuHa H. OOBscHUTE, Kakue peakiuu o0-
MEHa HapyIalTCs IPU 3TOM.

3aoanue 8. Kakue 13 HUKENEPEUUCICHHBIX MPOJAYKTOB MUTAHUS COJAEP>KAT MHOTO JHKO30-
IEHTACHOBOM M JOKO3areKCacHOBOU KHUCIIOT?

A. Kpesetku. B. I'pynHoe Mon0K0 uenoBeka.

b. Cewmra. I'. CoeBoe maciio.

3aoanue 9. Kakum 06pazom pacTBOpUMBIEC BOJOKHA B COCTaBE MPUHUMAEMON MHIIU TOMOTa-
FOT CHU3UThH YPOBEHb XOJIECTEPOJIA B KPOBU?

A. JleHaTypupylOT XOJECTEPOI B KEITYAKE.

b. I'nponu3yroT XoaecTeposl B KUIIEUHUKE.

B. 3amep:xuBarOT X0JIECTEPOII B KMIIEYHUKE U TAKMM 00pa30M 3aMeJUISIOT €T0 BCaChIBAHUE.

I'. YceunuBaroT 3KCKpEIHIo KeITdu, YCKopsisi 0OMEH XOJecTepoa.

3aoanue 10. Kaxoit ucrounnk sHeprun odecneunBaet 90 % rmtoko3bl, HEOOXOIUMON B Kaue-
CTBE TOIUTMBA B TCUCHHE ITEPBHIX HECKOJIBKHUX JHEH TOJI0IaHuUs?

A. Benok. B. I'mukorew.

b. KetoHOBEIE TETNA. I'. Tpuanuarauueposs.
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OTBeTHI K pelIeHnI0 3aJaHNI

/Jlna camonpoeepku ucxo0Ho2o ypoeHsa 3HaAHUIL

1—AB,I"2—B, I, 1.3—B.5—B.6.2.1-T;2-B;3-1;4-5b;5-A.
Jlna camocmosamenvhoil padomut:

1.1 — B4y, ero xkoepmentasie popmsl TMO, T (TIID), TTD.

2.2 — B. 3.1 — Ksammopxop.

JIABOPATOPHAS PABOTA (60 MuUHYT)

Pa6ora 1. KayecTBeHHbIE peaKIU HA BUTAMUHBI.

st oOHapyXeHHs BUTAMHHOB M ONPEACICHUS MX KOJIMYECTBA B Pa3IMYHBIX BELIECTBAX
1 OMOJIOTHYECKHUX KUAKOCTSAX CYIIECTBYIOT PEaKIMH, OCHOBAaHHbIE HA I[BETHBIX PEAKIUAX, Xapak-
TEPHBIX JUIsl TOM WIM UHOW IPYIIIMPOBKH, BXOIAIECH B BUTAMUH.

1. Kauecmeennvie peaxyuu na eumamun Bi. Butamun Bi cocTout M3 mUpuMUIHMHOBOTO
¥ THA30JIbHOTO KoJjiell. Butamuu Bi momyumn Ha3zBaHNe THAMHHA TOCKOJIBKY COAEPIKUT CEepy U a30T.

Peakuusi okucjenusi. B menouHoil cpene THAMHUH OKHUCIAETCA (PEpPUIIMAHHUIIOM Kajus
B THOXPOM, PacTBOP KOTOPOTO (hIroopecupyeT CHHUM I[BETOM IMPH OOIY4YEeHUHU YIbTPadrOIETOBbI-
MU JIy4aMHU.

Xo00 pabomuwt. B npobupky BHOCAT 1 karutro 5 % pacrtBopa tnamuna, npudasisitor 5-10 ka-
nenb 10 % pactBopa NaOH, 1-2 xanuu 5 % pactBopa deppunranuga Kanus, B30aJIThIBAIOT MOJTY-
YeHHYI0 cMech. CTaBsT MPOOUPKY B IITATHB MPEABAPUTEIHHO IPOTPETOTO (PIIFOOPOCKOIIA U HAOIIO-
JAI0T CHHIOKO (hIIF0OPECICHIIHIO.

/ua3zopeakums. B 1mienouHoil cpene THAMHUH C J1Ma30pPEaKTUBOM OOpasyeT CIOKHOE KOM-
IJIEKCHOE COETMHEHUE OPAHXKEBOTO IIBETA.

Xo00 pabomwr. K nuazopeaktuBy, coiepxamemy 5 kamenb 1 % pactBopa cynbdaHumoBon
KHUCJIOTHI B 5 Karenb 5 % pacTBopa HUTpUTA HATpHs, H00aBistoT 1-2 karumwm 5 % pacTBopa THaMUHA
W 3aTeM MO0 CTEHKEe, HAKJIOHHB MPOOUPKY, OCTOPOKHO aobaBisioT S5—7 kamenb 10 % pactBopa
OukapOoHarta HaTpus. Ha rpaHuie 1ByxX KUIAKOCTEH MOSBISIETCS KOJIbIIO OPAHKEBOTO IIBETA.

Pe3yabrar:

BrIBOaBI.

2. Kauecmeennasn peakyus na eumamun B».

Ilpunyun memooa. Oxucnennas Gpopma ButamuHa By mpeacrasisieTr coboi xentoe ¢roo-
pecuupyloliee B yabTpaduoIeTOBBIX JyyaxX BemlecTBo. Peakius Ha BUTaMUH B2 ocHOBaHa Ha ero
CIIOCOOHOCTH JIETKO BoccTaHaBinuBaThes. IIpu 3Tom pactBop BUTamMuHA B2, oGnangaromuii sxentoit
OKpacKoii, mpuodpeTaeT cHayajga po30BBIM I[BET 3a CUeT 00pa30BaHMs MPOMEKYTOUHBIX COEIUHE-
HUH, a 3aTeM 00eCIIBEUMBaeTCs, T. K. BOCCTAHOBJICHHAs opMa BuTamuHa B OecriBeTHa.

Xo00 pabomwr. B npoOupky HanuatoT 10 xanens pactBopa BuTamuHa Bz, n1o0aBisior 5 ka-
NeNlb KOHIIGHTPUPOBAHHOW COJISTHOM KHCJIOTBI M OMYCKAIOT 3€PHBINIKO METAUTMYECKOTO I[MHKA.
Hauunnaercs BbliedeHHE My3BIPHKOB BOJOPOA, KUAKOCTh MOCTEIIEHHO PO30BEET, 3aTeM oOecIiBe-
yuBaetcsi. CpaBHUBaAIOT 00e (hopMbl BUTaMUHA B2 (OKHCIIEHHYIO M BOCCTAHOBIICHHYIO) IO (hITr0O-
PECLICHIINH.

Pe3yabrar:

BuiBoa:

3. Kauecmeennasn peaxuyus na sumamun PP.

Ilpunyun memooa. Butamun PP nipu HarpeBaHuu ¢ pacTBOpPOM arierata Meau oOpasyeT Iuio-
X0 PAaCTBOPUMBIN CHHHMI 0CaJIOK METHOW COJIM HUKOTUHOBOW KUCJIOTHI.
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Xo00 pabomur. HanuBarot B npooupky 20 xanens 3 % pactBopa Butamuna PP (mepen onpene-
JIEHUEM DPAcTBOpP 0053aTelabHO cleAyeT B300JITaTh) M HArPEBAIOT J0 KUIICHUS; IPU 3TOM MYTHBIH
pacTBOp CTaHOBHUTCS Mpo3payHbiM. B36onraB 5 % pactBop amerata meau, npwimBaT 20 xanenb
ero kK Harperomy pactBopy ButamuHa PP. Coxepxumoe npoOupKu JOBOJST A0 KUIEHUS U Cpaszy
OXJIAKIAIOT TIOJT CTPYeH X0NoAHOH BOoAbl. Ha THe mpoOUpPKH BBIMATAET CHHUN OCaI0K MEIHOU COJIH
HUKOTHHOBOMW KHCJIOTHI.

Pesyabrar:

BriBoxa:

4. Kauecmeennasn peaxyusa na eumamun Bs.

Ilpunyun memooa. Butamun Be pu B3auMOIEMCTBUU C paCTBOPOM XJIOPHOTO KeJie3a o0pa-
3yeT KOMILUIEKCHYIO COJIb THIa (PEHOJIATA Kelle3a KPacHOTO IBETA.

Xo00 paoomot. K 5 xarusim 1 % pactBopa Butamuaa Be nmpunmBaroT paBHOe KosmyectBo 1 %
pacTBopa XJIOPHOTO KeJje3a U MepeMelnBatoT. Pa3BuBaeTcst KpacHOe OKpallBaHHe.

Pesyabrar:

BriBOa:

5. Kauecmeennasa peakuyusn na eumamun B1o. Bio — eTuHCTBEHHBI BUTAMUH, COACPKAIIUI
B CBOEH CTPYKTYype MeTasl (KoOambT).

Ilpunyun memooa. 1lpyu B3auMOJIEHCTBUN HOHOB KOOajgbTa C THOMOYEBHHOMN INPH Harpena-
HUM 00pa3yeTcsi poJlaHu]1 KoOanbTa 3eJIeHOro LBETA.

X00 pabompr. Ha 6Gymaxxubid GUIBTp HaHOCAT 2—3 KaIlUM PacTBOpAa THOMOYEBHHBI U BBICY-
IIMBAIOT HAJ| IUIaMeHeM crnupToBKU. [locne 3Toro HaHocsaT Ha GuiIbTp 1-2 Kamau MHHEpaiu3aTa
(B12) u cHOBa HarpeBatoT GuIbTp Haja cupToBKOW. Ha duibTpe, varie 1o kparo, MOSBISIETCS 3elie-
HO€ OKpaIlIMBaHUE, CBUJIETEIbCTBYIOIIEE O HATMYNU KOOaIbTa.

Pe3yabrar:

BoiBoa:

Pagora 2. KoauuecTBenHoe onpeneneHue Buramuaa C

Ilpunyun memooa. Meton ocHOBaH Ha crnocoOHocTH BuUTamMMHA C BOCCTaHABIMBATh
2,6-muxitopdeHOTMHIOPEHO, KOTOPBIH B KUCIION Cpelie MMEeT KPaCHYI0 OKpacKy, a MPH BOCCTa-
HOBJICHMH O0ECIIBEUMBAETCS; B IIETIOYHOM Cpe/ie OKpacKa CHHSA.

HccnemyeMplii pacTBOp THTPYIOT B KHUCIIOH cpejie IIEI0YHBIM PacTBOPOM 2,6-auxiopdeHo-
JTUHI0(QEHOJIOM 710 IOSBICHHUS PO30BOTO OKPALTHBAHUS.

1. Onpeoenenue cooeporcanun sumamuna C 6 kapmodpene.

X00 pabomur. OTBenmBaroT 1 r kaprodens u pactTupatoT ero B crymnke ¢ 2 ma 10 % pactBopa
COJISTHOHM KUCIIOTHI (4TOOBI KapTodens He TEMHE), MOCTENEHHO MPHIINBast 8 MJT TUCTHIUTMPOBAHHON
Bozbl. [lomydyeHHBI romMoreHaT (GUIBTPYIOT uYepe3 Mapii0 B CTaKaHYHMK, U (QHUIBTPAT TUTPYIOT
0,001 1 pacTBOpOoM 2,6-muxiiopheHomHI0(PEeHONA 0 PO30BOM OKPACKH, COXPAHSIOIICHCS B TeYe-
uue 30 c.
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Jnst pacueTa cojiepKaHusi aCKOPOMHOBOM KHUCJIOTHI B TAaKUX MPOAYKTaxX, KaK Kalycra, KapTo-
(eib, XBOS, LIMITOBHUK U JP., UCHIOJIB3YIOT (OpMYITy:

X = (0,088 - A - 100)/ B,

rje X — cojepkaHue ackopoumHoBoW KucioThl B muuurpammax Ha 100 r nmpoaykra; 0,088 — ko-
JUYECTBO aCKOPOMHOBOWM KHCIOTHI, MI, COOTBETCTBywImee 1 mu 2,6-muxinopdenonnHnodenona;
A — pesynbrat THTpoBanus 0,001H pactBopom 2,6-muxnopdenonuraodenona, mi; B — konuue-
CTBO MPOJyKTa, B3siTOE /I aHanm3a, r; 100 — mepecuer va 100 r mpoaykra.

B 100 r xapTodens o0branO comepxutcs 1-5 mr putamuna C.

Pesyabrar: A =

Pacuer:
BriBOa:

2. Onpeoenenue codeprycanusn eumamuna C ¢ moue.

Omnpenenenne copepxanus BuraMmuHa C B MOY€ JaeT MPEICTaBIEHUE O 3aracax 3TOT0 BHUTa-
MHUHa B OpraHM3Me, TaK KaK MMEETCs COOTBETCTBUE MEXAYy KOHLIEHTpalleld BUTaMHMHAa B KPOBU
Y KOJTMYECTBOM ITOTO BUTaMHWHA, BBIICISIEMbIM ¢ Mo4yod. OnmHako npu runoButamuHose C coxpep-
’KaHHe aCKOPOMHOBOM KUCIJIOTHI B MOY€E HE BCerja NOHMXKEeHO. YacTo OHO ObIBa€T HOPMaJIbHBIM, He-
CMOTps Ha OOJIBIIOI HEJOCTATOK 3TOTO BUTAMHHA B TKAHSIX U OpraHax.

V 3nopoBbix mrozeit BBenenue per 0S 100 mr ButamunHa C ObICTPO MPUBOJUT K MOBBIILICHHIO
€ro KOHIIEHTpaIuu B KpoBHU U B Moue. [Ipu runmoButamruuo3e C TKaHHU, HCIIBITHIBAIOIINE HEAOCTATOK
B BUTaMHHE, 3aJIepKUBAIOT NPUHATHI BuTaMuH C M €ro KOHIEHTpalus B MOYE HE IOBBIIIACTCS.
Moua 310poBoro yenoBeka coaepxut 20—30 mr/cyrku Butamunaa C wim 113,55-170,33 MkMoOb/CyT.
VYpoBeHb 3TOr0 BUTAMUHA MOHMKAETCS IPU LIMHTE, a TAKXKE IPU OCTPHIX U XPOHUUYECKHX MH(EKIH-
OHHBIX 3a00JIEBaHUSX.

X00 pabompr. B ctakaHuuk win Koin6o4ky ormepusaroT 10 mia moun u 10 M guctusupo-
BaHHOU BOJBI, mepeMenmuBaroT, moakucisor 20 kammsimu 10 % pactBopa consTHOW KHCIOTHI U TUT-
pytor 0,001 H pactBOopoM 2,6-muxiopdenonnHaodpeHona a0 po3oBoil okpacku. [[ns pacuera co-
nep KaHusi acKOpOWHOBOI KUCIIOTHI B MOY€ HCTIONB3YIOT (HOpMYITy:

_0,088-4-B
S
I7ie X — cojiep>kKaHue ackopOuHOBOM KUCIOTH B Mr/cyT; 0,088 — xonudecTBO acKOpOMHOBOI KuC-
notel (Mr) cootBercTByIomiee 1 it 2,6-auxsiopdenonungodperona; A — pe3yabTaT THTPOBAHHUS
0,001 = pactBOopoMm 2,6-muxiopdenonuuaopeHona, Mia; b — obbemM MouM, B3ATHINA IS TUTPOBaA-

Hus, MT, B — cpenree cyrounoe koimdecTBo Mouu (Juist myxanH 1500 mot, murst sxermma 1200 Mo).
Koaddunment nepecuera B enunuiibl CH (MkMons/cyt) — 5,7.

PesyabraT: A=

Pacuer:

BeiBOI:

IHoanuces npenogaBareJis:

165



3AHSATHE 30
BUOXUMMUSA IINTAHUS. MUHEPAJIBHBIE BEHIECTBA.
PEI'yJisiiusA BOAHO-2JIEKTPOJIUTHOI'O BAJTAHCA.
OIIPEAEJIEHUE COAEPKAHUA HATPUSA U KAJIUA B CBIBOPOTKE KPOBHU

AKTYaJIbHOCTD TeMbl. II3MeHeHe cocTaBa MUHEPAJIbHBIX BEIIECTB, HAPYILIEHUE pacipee-
JICHUS 3JIEKTPOJIUTOB U KUJAKOCTH B OPTaHU3ME SIBJISIOTCS MPUYUHON MHOTUX CEpbE3HBIX HApyIIe-
HUHN, KOPPEKIUEH KOTOPHIX Yallle BCEro 3aHUMAIOTCS PEaHUMATOJIOTH.

Henp 3aHATHA: 3aKpENUTh 3HAHMS IEKTPOJIUTHOIO COCTaBa >KUJKOCTEH OpraHu3Ma, poju
MHUKpO- U MaKpOd3JEMEHTOB B KJIETKaX W BHEKJIECTOYHOW XKUAKOCTU JUIS MOCIEAYIOLIEro UCIOIb30-
BaHUS WX BO BpaueOHOM JEATCIILHOCTH.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HAHHWii. J[JI1 TTOJIHOTO YCBOGHHSI TEMBbI HEOOXOIUMO
MMOBTOPUTH U3:

*  0bwel xumuu.

— TIOHSTHUS «OCMOTHYECKOE JIABJICHUE), «OCMOJISIIBHOCTDY, «TUIIOTOHUYECKOE W TUIIEPTOHU-
yeckoe u3MeHenue o0némay, «pH», «OydepHbie cucTeMby;

" OUOOp2AHUYECKOU XUMUU.

— KETOHOBBIE TeNa, ATbOYMUHBIL, TTIOOYIUHBI,

" HOPMANbHOU PUUOIOUU.

— pacmpefernieHrne BOAbI B OpraHu3Me, aKBarlOpUHbL;

— COCTaB MHTEPCTUIUAIBHOMN (MEXKIETOYHON) U KJIIETOUHOM JKUKOCTEH OpraHu3Ma;

— MexanusM geiictus Nat/K*-ATdassr;

" OUONI02UYECKOU XUMUL.

— (pepMEeHTBI, TOPMOHBI, MEXaHU3MbI PETYIISIIMHA AKTUBHOCTH (PEPMEHTOB.

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

3aoanue 1. B 00bIUHBIX YCIOBHUAX HEM30€XKHAsL CYyTOUHAs! TOTEPS BOJbI B3POCIBIM UEIOBEKOM
cocraBisieT okoso 2500 mit. YkaxkuTe, CKOJIbKO BOJBI TEPSIETCSA:
a) C BBLABIXaEMBIM BO3/1yX0M; 0) ¢ MOYOH; B) yepe3 KoKy B BUJe 1oTa?

3aoanue 2. Yto npou3oleT Npu NOMEUIEHUH SPUTPOLIUTOB B TUIIOTOHUYECKYIO cpeay?
A. OHM HE UBMEHSATCA.

b. Hactynut ux cmopuiuBasue.

B. IIpouszonnér remonus.

3aoanue 3. Keronoswie Tena (AH) sBustorcst Oosiee CUIBHBIMU KHUCIOTAMH, Y€M YTOJbHAs
KHCIOTa. B KaKkyto CTOpOHY CMECTHUTCSI paBHOBECHE PEaKIInn?

HCO®* + AH « HoCO3 + A~

3aoanue 4. Y 6015HOTO NOABUINCH OTEKU. KaKOBBI BO3MOKHbIE TPUUUHBI?
A. Hapyiienue 6en10KCUHTE3UpYIOed pyHKINY NEeYeHH.

b. Crymenue kpoBu.

B. IIporennypus.

I'. HenocraTok Ba3omnpeccuHa.

HpCIGMJleOCWlb pemeﬂuﬁ npoeepvnie, conocmasue ux ¢ omeemdamu.

Bonpocs! puis1 06cyxneHust:

1. Hopmbl noTpeOieHus Bo/bl, MOCTYIIEHUE U BhIBEJIEHUE BOAbl. PacnipeneneHue u poib Bo-
Ibl B OpraHU3Me.

2. Kanpnuit, pocdop. Pors B MeTabonmm3me, TOpMOHAIbHAS PETYISIIHAS X 0OMEHa.

3. Harpwii, kanuii, Xi0p, Marauii, cepa. Poib 3THX Makpo3JeMEHTOB B MeTa0OIU3ME.
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4. ObMmeH xerne3a B opranusMe (BcachblBaHUE, TPAHCIIOPT, BHYTPUKIICTOYHBIN 00OMeH). buoso-
ruyeckasi poib sxenesa. JKenezone(uUTHbIE COCTOSIHUA U )Kene30[epULUUTHbIe aHeMuH. [lenonu-
poBanue xeine3a. [IposiBieHns n30bITKa jKene3a B OpraHu3Me

5. Ponbs Menu, nuHka, ceneHa, Hona, propa, Mapraiua, Ko6aabTa B METa00IM3Me TKaHEH.

6. MexaHu3m AEUCTBUS TOPMOHOB, PETYIUPYIOIINUX BOAHO-MUHEPAIbHBIN 00OMeH ( Bazompec-
CHHA, HATPUH-YPETUYECKOI'O TOPMOHA, aIbJIOCTEPOHA).

7. PeHMH-aHTMOTEH3WHOBAs CHCTEMA U €€ POJIb B PETYJISAIIUN BOAHO-COJIEBOTO OOMEHA.

JIMTEPATYPA JUIA ITIOAT'OTOBKHA

Ocnosnasn
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Mumck : Acap, 2008. C. 515-549.
2. Buonoauveckas xumust / A. . Taranosud [u ap.]. Musck : Boimr. mk., 2013. C. 359-375.
3. KoHCIIeKT AeKIui.
Jlononnumensnas
1. Vaum, A. OcuoBbl Onoxumun / A. Yaiit, ®. Xermiep. Mocksa : Mup, 1981. T. 3. C. 1307-1314.
2. Huxonaes, A. A. buonornyeckas xumust / A. 5. Hukonaes. Mockpa : Menuiuackoe nH(OpMAaIu-
onHoe areuctso, 2004. C. 399-411.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. 3anomuuTe (1)I/I3I/IOJ'IOFI/IH€CKI/IC KOHILICHTpAallMM OCHOBHBIX KaTHOHOB:

Katnonsl Ilaazma IpUTPOLUMTHI
Kammuii 3,5-5,5 Mmmome/1 80-113 Mmmombs/n
Harpuii:
B3pOCIbIE 130-150 mmonb/n 13,5-21,8 mmonb/n
IETH 130-145 mmomns/n

Coneprxanue oOIIET0 KAIbLUS B CHIBOPOTKE KPOBU — 2,2—2,7 MMOJIB/JI, HOHU3UPOBAHHOTO
Kanblus B cbiBOpoTKe — 1,1-1,3 MMoIb/1I.

3aoanue 2. Bce MuHepanbHbBIE BEIIECTBA B 3aBUCMMOCTH OT MX KOHIIEHTPAIIMH B OPTaHU3ME
MOIPA3JAEIAIOTCS. HA MAaKpO- U MUKPOIJIEMEHTH. MUHEpanbHbIE BELIECTBA, COAEPKAHUE KOTOPBIX
npesbilaeT 50 MI/KT Macchl Tela, OTHOCATCS K MakpoasieMeHTaMm. [lepeunciante 3TH 371€MEeHTHI.

3aoanue 3. B cocTaB Kakux XpOMOMPOTEHHOB BXOUT KeJe307
A. [lutoxpoma Pysp.

b. I u II KoMIIIEKCOB ABIXaTEILHOM ICTH.

B. III 1 IV xoMIIIeKCOB ABIXaTENHLHON IIETIH.

I'. lepynonnazMuHa.

1. MuornoOuHa.

3aoanue 4. MyKkoBUCIHI03 — HACJIEACTBEHHOE 3a00JIeBaHNE, XapaKTePU3YIOIIeecs Mopaxe-
HUEM Kele3 BHEITHEeH CCKpCLUHN, KIMHUYCCKHU MPOABIIACTCA CIYIICHHUEM CIIW3H B BBIBOJAHBIX ITPOTO-
Kax (TJIaBHBIM 00pa3zoM, MOJKETYJOYHOM Kene3bl U OpOHXOB). DTHONOTUS O0JNIE3HH — TeHeTHYe-
ckuit neekt CFTR (mepeBo: KMCTO3HO-(UOPO3HBIN TPaHCHOPTEP-PETYIATOP), T. €. XJIOPHOTO Ka-
Haua. [Ipennoxure ciocoO eyeHus 3Toro 3a0oaeBaHus (Ha OCHOBAaHUN MaTepHaa JEKIUH).

3aoanue 5. [locne Ha3HAYCHUS TIPETMAPATOB CeeHA B KPOBH y MAIMECHTA:
A. Causzunocs coaepxxkanue npoaykros [TOJI.

b. YBenuuunocs coaepxkanue npoaykton [1OJI.

B. YBennuunach akTHBHOCTh TITyTaTHOHIIEPOKCHAA3BI SPUTPOILIUTOB.

I'. CHm3WI1ach akKTUBHOCTbH TTYTaTHOHITEPOKCHIa3bl SPUTPOITUTOB.

3adanue 6.3anoMHHTE: B Ciydae CHW)KECHHS 00BbEMa KPOBH BKIIOYAIOTCS [[BA MEXaHU3MA:
1) pa3apaxaroTcsi pelenToOpbl TUIOTANIAMYyCa, YTO MPUBOJUT K aKTUBAI[MM CHHTE3a Ba30IPECCUHA,
2) pa3apakaroTcs PeenTOphbl FOKCTArJIOMEPYIISIPHOTO armapara mo4ek, 4YT0 COMPOBOXKIACTCS BbI-
OpOoCcoM B KPOBOTOK PEHHHA.
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Hcnonb3yst npUBEIEHHYIO CXEMY, U3YIUTE OCHOBHBIE 3()PEKThI TOPMOHOB U PEHUHA!

— Anzuomenzus il

AnNuqocTepoH

MnoTanamyc Kamencun (AMD)
HelporMnodusa FOxcmaznomepy- AHzuomeH3uH |
AAPHBIG annapam{————— T Penux
\ AH2UOMEHILUHOZOH
Basonpeccut L o b on
MO0
Mouka J\. Na*

Hpa6uﬂbHOCWIb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

ITPOBEPHTE BAIIIM 3HAHUSA (CAMOKOHTPOJIb YCBOEHHWSA TEMBI)

3aoanue 1. Y 601pHOr0 He(PUTOM Pa3BUIUCH OTEKU. UTO MOXKET CIYXKHUTh MX OCHOBHOM

MPUYUHON?

A. YMeHbllIeHUE COJIepKaHUsI B KPOBU allbOyMUHOB.

b. YMmenb1ieHue conepkanus B KpPOBU II100YJIUHOB.

B. YBenuuenue conepkanusi B KpOBU OEIIKOB OCTPOM (hazbl.
I'. CHmxeHue KOHIIEHTpaLMK [IFOKO3bI B IJ1a3Me KPOBH.

J1. CHI>KeHUE KOHLIEHTpALMK HaTpHsl B IIa3Me.

3aoanue 2. O0bsicHUTE, TIOYEMY U HEJOCTATOK, M M30BITOYHOE MOCTYIUIEHHE BUTamMuHAa D

B OpraHu3M Oy/eT NPUBOJIUTH K AECTPYKIIMH KOCTHOM TKaHH.

3aoanue 3. HazoBuTe MUHEpaJIbHBIE BEILIECTBA, BHIMOJIHAIOLINE CIEAYIONINE (DYHKINU:

A. Tlogaepxka 3J1eKTpOJIUTHOTO OanaHca.

b. ITogaepxka onpener€éHHOr0 OCMOTHYECKOTO NaBJICHHUS.

B. Coznanue 01aronpusiTHBIX YCIOBHI /1711 paCTBOPEHUS OEJIKOB KJIETOK KPOBH.

I'. YuacTue B MexaHH3Max BO30yIUMOCTH.

J1. Bnusinue Ha 0OMeHHbIE MPOLIECChl MyTEM aKTHUBUPOBAHUS UM UHIMOMPOBaHUsI (DEPMEHTOB.
E. Munepanu3zanus KocTeil ckenera u 3y0oB.

3aoanue 4. Bo Bpemsi THPEOUIIKTOMHUH XUPYPT HE 3aMETHJT PACIIONOKEHHBIX B TOJIIE ITUTO-

BUTHOM JKeJie3bl MapalUTOBUIHBIX KelNE3. Y 00JIbHOTO Hauanuch cynoporu. [Touemy?

A. B pe3ynbTare majieHus COAEPKAHUS B KPOBH THPEOKAIBIINTOHUHA.
B. B pe3ynbrare CHUKEHUS COIEPIKAHUS B KPOBH TAPATHPHHA.

B. Benencrsue camkenust copepkanus Ca*™ B miazme KpoBH.

I'. Benencraue yBenuuenust copepskanust Ca*™ B miazme KpOBH.

3aoanue 5. OTEK rOIOBHOIO MO3ra — OIMACHOE OCIIOKHEHHE TpaBM ueperna. OH MOXKET TaKxke

Pa3BUTHCS MIPU HEMPABUWILHOW TaKTHKe JIEYEHHUs KPOBONOTEpHU (M3-3a M30OBITKA BBEIEHHOU B Opra-
HU3M XuaKocTh). Hapyienne pyHKIMM KaKuX KJIAaCCOB aKBAaIIOPUHOB MPHU 3TOM OTMEYaeTcs?

A. AkBanopunoB AQ P1u AQ Pa.
b. AkBarnuieponopuHoB.
B. AxkBanopusnos AQ Po.

OTBeThI K pelIeHn 10 3aJaHN i

Jlna camonposepku ucxoo0Hozo ypoeHs 3HAHUIL.

1—a) 300—400 mu; 6) 1200—1500 mur; B) 500—600 mu1.

2—B.3—mBmpaso. 4 — A, B.

Jlna camocmoamenvhou pabomut.

2—Na, K, Ca, Mg, P, ClI, S. 3— A, B, Jl. 4 — rennas umxenepus. 5— A, B.
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JIABOPATOPHAS PABOTA (60 MUHYT)

PaGora 1. Onpenesnenue coaep:;KaHUsl HATPUSA B CbIBOPOTKE KPOBH (OTOMETPHYECKUM
METO/I0OM.

Ilpunyun memooa. MetTo OCHOBaH Ha TOM, YTO COZACPIKAIUICS B 00pa3Iie HaTpUi ocaxa-
€TCsl YpaHWUJIAIleTaTOM MarHus. Y paHWI-aHUOHBI, OCTABIIUECS B PacTBOPE, CIIOCOOHBI 0OPa30BBI-
BaTh OKpPALICHHBIA KOMILUIEKC C TUOTIMKONIATOM. KOHIleHTpalus HaTpusl MPpsIMO MPOIOPLHOHANIbHA
Pa3HOCTH MEXIY XOJIOCTOMU (6€3 MPeUIUTAIINH) U ONBITHON POoOaMHu.

Xo0 pabomut. bepyt 2 nenrpudyxusie nmpodbupku. B mepByro nmpobupky (onbiTHas mpoda)
ormepuBaioT 1,0 mi pearenrta 1 u 3atem nobasinsror 0,02 Ma CBIBOPOTKH KpoBH. Bo BTOpyIo mpo-
Ooupky (ctangaptHas npoba) BHocsT 1,0 mut pearerTa 1 + 0,02 M1 cTaHmapTHOTO pacTBoOpa.

Heo0xoauMo cTporo cod/1101aTh NMoc/jae10BaTeIbHOCThL BHECEHHSI PEAKTUBOB B MPOOHP-
KM (CBIBOPOTKY A00aBJISIIOT K peareHry)!

3akpeiBatoT poOupku U 30 ¢ BCTPSAXHMBAIOT MX COAEpKUMoOe. Uepe3 5 MUH BHOBH TaK ke
BCTPSXMBAIOT U OCTaBIAOT mpoObl HAa 30 mMuH B TemHOoTe. 3arem HeHTpudyrupyotr 10 muH
(1000 06/muH).

N3 kaxnoit nentpudyxnoit npobupku orouparorT mo 0,02 Ma HaIOCaTO4YHON KHIKOCTH
B OOBIYHBIE MPOOUPKH U TO0ABIAIOT B Kaxayro 1o 2,0 mu peareHta 2. OJHOBPEMEHHO TOTOBSAT
xonoctyto 1mpoly (0,02 mu pearenta 1 + 2,0 mu pearenra 2). PeakiimoHHYIO cMeCh TIIATENBHO Iie-
pPEMENINBAIOT U UHKYOUPYIOT 5 MUH MpU KOMHATHOM Temmeparype. U3mMepstoT onTHYecKyro MIoT-
HOCTb BC€X MPOO MPOTUB BOJbI, UCIIONIB3Ys KIOBETH 5 MM ((PHOJIETOBBII CBETOPUIBTP, JUIMHA BOJI-
HbI 400 HM).

Pacuém: xonnentpanuo Na* (MMOJIb/IT) onpeaesstoT o Gopmyse:

Exon B Eon

R %

on CT
E X011 - E CT

1€ Exon, Eon U Ecr — onTHueckas mIoTHOCTh XOJIOCTOMN, ONBITHON U CTaHIApTHOM MpoO, COOTBET-
cTBeHHO; Cer — KOHIEHTpalus cTangapTHoro pactsopa (150 mmosns/n).
Conepxanue Na* B CbIBOPOTKE KPOBH B HOPME cocTaBiseT 135—150 MMoJIb/1.

Pe3syabrar: Eon =
Exon. =
Ect=
Pacuer:
Con =

Knunuko-ouaznocmuueckoe 3nauenue. YMECHbIICHUE KOHIEHTPALUU HATPHs B CBIBOPOTKE
KpPOBH OOYCIIOBJIMBAET KIMHUYECKUH CUMITOMOKOMILIEKC, XapaKTePU3YIOIIUIACS MOSIBIICHUEM ara-
THHW, TIOTEPEH ammneTuTa, TOIMIHOTOW, PBOTOHM, HapylleHHEM pedieKcoB, TaXUKapAHeH, MmajeHueM
KPOBSIHOT'O JIaBJICHHUs, ICUX03aMH.

l'unepHaTpueMusi cOmpoBOXKAAECTCA TAKEIBIM OOIIMM COCTOSHUEM OOJIBHBIX, MOBBIIIEHUEM
TEMIIepaTyphl Tella, TAXUKAPAUCH.

BriBoa:
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Padora 2. OnpenesieHue cogep:kaHusA KAaJIusl B CHIBOPOTKEe KPOBH TYPOUANMETPHYCCKUM
MeTO/0M.

Ilpunyun memooa. MetTox OCHOBaH Ha CIIOCOOHOCTH MOHOB Kalldsi 0OPa30BbIBATH CTA0MIIb-
HYIO CYCIIEH3HUIO ¢ HOHaMu TeTpadeHnndopara. MyTHOCTh CyCIIEH3MH MPOMOPLHUOHAIbHA KOHIICH-
Tpaliy HOHOB K.

Xo0 pabomwi. bepyr Tpu mpobupku. B mepByro mpoOupky (ombiTHas npoda) HaIWBAIOT
2,0 M1 pearenta u no6asusaioT 0,04 MI CHIBOPOTKHM KPOBH, BO BTOPYIO NMPOOHPKY (CTaHIapTHAas
npo6a) BHocAT 2,0 M pearenrta + 0,04 M1 cTaHZAPTHOTO PacTBOpa, B TPETHIO IPOOUPKY (X0mocTas
po6a) 100aBISIOT TOIBKO peareHt (2,0 mi).

Heo0xoaquMo cTporo cod/ir01aTh MoCJ1e10BaTeIbHOCTh BHECEHUS PEAKTHBOB B MPOOUp-
KM (CHIBOPOTKY 100aBJISIIOT K peareHry)!

[lepememnBaioT 1 UHKYOUPYIOT 2 MUH. BHOBH TIIATENbHO MEPEMENINBAIOT U UHKYOUPYIOT
ToyHO 10 MMH NpH KOMHATHOH TemmepaType. 3MepsiroT ONTHYECKYIO IUIOTHOCTh ONBITHOW MPOOBI
(Eon) u ctanmaptHoOro pactBopa (Ecr) mpoTHB X0J0CTOM MpOObI, UCHIONB3YS KIOBETHI 5 MM (SKENTHIN
cBeTodmibTp, AnuHa BosHbEL 590 HM). [lepen hoTomeTpupoBanreM mpoObl HEOOXOAMMO B30OITATh.

Pacuém: xonnentpanuo K (MMois/in) onpenensior no Gopmyie:

Con = Cer X Eon / Ecr.

Conepxanue K™ B CBIBOPOTKE KPOBU B HOPME cOCTaBseT 3,4-5,6 MMOIIB/II.

Pe3syabrar: Eon =
Ect. =
Pacuer:
Con =

Knunuko-ouacnocmuueckoe 3nauenue. Y MEHbIICHUE KOHILICHTPAIMU Kallis B CHIBOPOTKE
KPOBH IPUBOIUT K TSKEIBIM HAPYIIEHUSAM — BIUIOTH 0 MOSIBJICHHUS BSJIBIX Mapajdyen. Y Xyaua-
HOTCA IICUXHUYECCKasI U YMCTBGHHafl JACATCIIbHOCTD, yFHeTaeTCSI HepI/ICTaJ'II)TI/IKa KHUIIICYHUKA, paSBI/I-
BAETCS METEOPU3M, PACLIUPSAIOTCS KETYAOK U MOYEBOU ITY3BIPb.

['unepkanueMusi COMpOBOKIAETCS OLIYIIEHUEM «IOJ3aHUA MYpalleK», UCUE3HOBECHUEM CY-
XOXKUJIbHBIX pedexcoB, HapymieHueM GyHKIUU cepana. [Ipu 1BykpaTHOM MPEBBIIEHUH COJIEpKa-
HUS KaJIisl B KPOBU CEPJILIE OCTAaHABIUBAETCS B (haze TUACTOJIBI.

BoiBoxa:

Ioanuck npenogaBares:
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3AHSATHE 31
KOJIVIOKBUYM 110 TEMAM «bBUOXUMHUA KPOBHN», «xbHOXUMMUSA IIUTAHUS»,
«BOJHO-MUHEPAJIbHBIII OBMEH»

BOHpOCLI JJIS1 MOATOTOBKH K KO/LNIOKBUYMY .

1. 'emornoOun (CTpyKTYypa, MOJEKYJISIpHBIC (HOPMBI TeMOTIIOOMHA, MPOU3BOIHBIC TEMOTJIO-
OvHa, aHOMaJIbHBIC (POPMBI TEMOTJIOONHA).

2. MexaHu3Mbl TpaHCIOPTa KUCIOPOJa M YIJIEKUCIIOro rasa KpoBbio. [lyTu ucnonab3oBaHuUs
KHUCJIOpOAa B KIeTKax. BUAbI U MPUYMHBI TUIIOKCHU. MeTabonndeckne mpoIecchl, COPOBOXKIAI0-
Irecs peakuusMu AeKapOOKCUIMPOBAHHS BEILIECTB.

3. bydepnsie cuctembl KpoBH (KOMIIOHEHTBI, MEXaHU3M JIeiicTBUsA, OydepHas EMKOCTb, COm-
psoxenue). Jlakraranuaos, keroanuao3 (yCaoBHs U MEXaHU3MBbI Pa3BUTHA).

4. ®epMeHTHI TIa3MbI KPOBHU: CEKPETOPHBIE, SKCKPETOPHBIE, MHIUKATOPHBIE (IPUMEpHI (hepMeH-
TOB, MECTO UX 00pa3oBanus). JnarnocTuyeckoe 3Ha4YeHNUE UHINKATOPHBIX (DEPMEHTOB I1JIa3MbI KPOBU.

5. benku miasmel kpoBu. OCHOBHBIE O€IKOBBIE (paKIHU: aTbOyMHH, IIIOOYIUHBL, (pubpuHO-
red (comepxaHue, (YHKIMH); albOyMHUH-TJIOOYTHHOBBIN KOA((GUIMEHT U €ro JUarHOCTUYECKOe
3HaueHue. buosjoruyeckasl pojb U IMarHOCTUYECKOE 3HAYECHUE HEKOTOPBIX OEJIKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpancheppuH, UEPyIOIUIa3MHH, 01-MHTUOUTOP MpoTreas, C-peakTUBHBIA OENOK, UH-
TepdepoHbl, KPHOTIOOYITHHBI).

6. Uro monumarot noj remocrazoM? IlpencraBienue o Mexanu3zMax remocrasza. Tpu OCHOB-
HBIX CTPYKTYpHO-(DYHKIIMOHAJIBHBIX KOMIIOHEHTa remoctasa. IlaTonmormueckue coctosiHus, 00y-
CJIOBJICHHbBIE HApYIIEHUEM CUCTEMbI reMocTasa?

7. OyHKIIMOHAIBHBIEC 3BEHbSI CHCTEMBI CBEPTHIBAHUS KPOBU M UX OMOJIOTHYECKast POIb.

8. MonekynsipHble MEXaHU3MBbI COCYJIUCTO-TPOMOOIIMTAPHOTO TEMOCTAa3a.

9. CaepThIBaromasi cucTeMa KpoBU (KOMIIOHEHTBI M MX MPOUCXOXKICHHE). | eMoKoarymsmnus
(onpenenenue, (a3pl 00pa3oBaHUs KOATYISALMOHHOTO TPOMOa M MX NMPOJOKUTENBHOCTE). BHYT-
PEHHUI ¥ BHEIIHWH MEXaHW3M T'€MOKOATYIISIIHN (CXeMBbI), OOIIMe 3Tanbl U OTIMYUS. AKTHBATOPHI
¢dakTopa Xaremana. Poimb TpoMOOLMTOB B remMokoaryiasuuu. PHU3HOIOIHMYECKHe KOHIIEHTPALUH
¢ubpuHoreHa B kpoBu. Cxema npeBpauieHus: pudpuHoreHa B GpuOpuH. MoseKynspHble pa3inuyus
¢ubpuna S u |. duznonornyeckre KOHIEHTPALUU KalIblUsl B KPOBU U €r0 Y4acTHE B CBEPThIBAHUU
kpoBu. Butamun K (xumudeckast mpupoa, pa3HOBUIHOCTH, IPHPOIHBIE HCTOYHHUKH, POJIb B TEMO-
Koarynsuu, Bukacos). Koarymorpamma (ompenaeneHue, KpaTkas XapaKTE€pUCTHKA, MMOKa3aTelu:
BpeMsl CBEPTHIBAHUS KPOBU U KOHIIEHTpausi GUOpUHOTEHa).

10. AnTtukoarynsHTHas cucrema. Kiaccugukanus ecTecTBEHHBIX aHTHKoAaryisHToB. Hanbo-
Jiee 3HaYMMbl€ €CTECTBEHHbIE aHTHKOATyJISTHThI, MEXaHU3M UX JelcTBUA. VIcKycCTBEHHbIE aHTHKOA-
T'YJISHTHI (MpuMepsl). MexaHu3M AeHCTBUS TUKyMapoJa U rernaprHa.

11. ®ubpuHoMUTHYECKasl cUCTEMa, MeXaHU3Mbl puOpuHoau3a. [InazmMuHoBas cucrema (KOM-
MIOHEHTHI M UX MPOUCXOXKICHNE, MEXaHU3M JCHCTBUS).

12. Butamun Bi (tnamun), B2 (pubodnasun), maHToTeHOBas KucinoTa, PP (HUKOTHHOBas KU-
cinota), Be (mupuaokcun), By (pomueBast kucnora), Biz (kobanamun), H (6uotun), C (ackopOuHo-
Bas KUCJIOTa). XMUMUYECKas MPUpoaa BUTAMUHOB. 3HaTh KOPEPMEHTHbIE (JOPMBI U YyHacTHE B MeTa-
6onM3Me, MPU3HAKY THIIOBUTAMHHO3a, CYTOYHYIO MOTPEOHOCTh M MHILEBbIE HCTOYHUKHU. YMETh Ha-
pucoBath 010K-cxembl cTpoeHus: kKodpepmeHTHbIX popm Butamuua PP (HA/l u HAJI®) u Butamuna
B2 (PMH u ®AJl). AnTuBuTamMuHbl U X Kiaccudukammsa. OneHka 00ecreYeHHOCTH OpraHu3Ma
BHUTaMHUHaMHU. ButamuHOmomoOHBIE BemiecTBa: OmodraBoHOU bl (BUTaMHUH P), X0JMH, JIHmoeBas
KHCJIO0Ta, TapaaMUHOOEH301Hast KucnoTa, BUTaMuH U, KapHUTHUH, HHO3UTOJ, TAHTaMOBasi KUCIIOTA.
[IpencraBienue o CTpyKType, OMOIOTUYECKasi poJib.

13. Tokodepon. Xumuueckas Ipupoaa, ydacTue B MeTaboIu3Me, MPU3HAKH TMIIOBUTAMUHO-
3a, CyTOYHas MOTPeOHOCTh, OCHOBHbIE UCTOYHUKHU BuTamuHa E.

14. Perunon. Xumuyeckasi puposia, ydacTue B MeTabOIM3Me, MPU3HAKU TUIIO- U THIIEPBH-
TaMHUHO3a, CyTOYHasi MOTPeOHOCTh, OCHOBHbIE HCTOUHUKH BUTaMUHA A.
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15. Buramun K. Xumuueckas npupoga. buonornueckas pons. IIpusHaku runoBUTaMHHO3A.
OcHOBHbIE UICTOYHHUKH U CYTOYHAsI MOTpeOHOCTh. Bukacon. AHTHUBUTaMUHBI.

16. Butamun D. Xumuueckas npupoja, HICTOYHUKH U cyTouHasi morpedHocTh. OOpa3oBaHue
aKTUBHOH (Qopmbl BuTamMuHa D3 B opranusme. buonoruueckas ponb. [IposiBienus rumno- u rumnep-
BUTaMHUHO3a.

17. DHeprozarpaTbl OpraHu3Ma B3pOCIOro YeJIOBeKa B COCTOSIHUU MOKOSI B HOpME U M3MEHe-
Hus ux npu naronoruu. ITytu ucnonszoBanus AT® B cocTtosHuM nokos. Bkian B 3Hepronpoayk-
110 OEJIKOB, KHUPOB U YIIIEBOIOB.

18. Merabonuyeckue MpoLecChl HCIOJIb30BAaHM YTIICBOOB, )KHPOB M OCIKOB B KAUECTBE HC-
TOYHHUKOB 3HEPTUu (TJIMKOT€HOJM3, JUXOTOMHYECKOE DPACIICIUICHHE IIIOKO3bl M TMOCeIyollee
okucnenue [1BK, MmoOunu3amnus xupa u3 J1eno U -OKUCICHNUE )KUPHBIX KUCIOT).

19. Metabonuueckre Ipoecchl ASTTOHUPOBAHUS YIIIEBOJOB U JIHUIHI0B MHILH, KETOTEeHE3.

20. ITumesas NEHHOCTH YIJIEBOJIOB, JUIHUIOB U OenkoB. He3aMeHUMBIE U yCIIOBHO He3ame-
HUMBIEe (haKTOpPbI MUTAHUS. PONIb MUILIEBBIX BOJOKOH AJIs paOOThl MUIIEBAPUTEIBHOTO TpaKkTa U 00-
MEHHBIX IIPOLIECCOB B OpraHU3ME.

21. Kammopkop U Mapa3M — KIMHUYECKHE (OPMBI CHHAPOMA HEJOCTATOUHOCTH MUTAHUS.
XapakTepHble YEPThl, CXOJICTBO U MPUHLIMUIINAIbHBIC OTINYHUS.

22. Hopmsbl noTpebiaeHus BOIbl, MOCTYILUICHHE U BbIBeIeHUE BOIbl. CoJiepyKaHUE U POIIb BOJIBI
B OpraHusMe.

23. Kanpnuii, dhochop. Hopmbl moTpediieHus, MUIIEBbIE UCTOYHUKH, POJIb B METAa0OJIM3ME,
HapymeHust ooMeHa. ['opMoHanbpHast peryssius ooMeHa Kanbus u hocdopa.

24. Hatpwuii, kanui, XJ0op, Maraui, cepa. HopMbl nmotpeOieHus, MuieBble HCTOYHUKH, pac-
npesie/icHue B OPraHu3Me M Polib 9THX MakpodieMeHToB B MeTabomusme. Na'/K'-AT®daza. Hapy-
HIeHHs] 0OMEeHa, MyKOBHUCITHI03.

25. buonorudeckast poib xene3a. [loTpedHOCTs M HOPMEI TOTpeOICHHS Kee3a. PeyTunnza-
s kene3a. OOMeH kene3a B opraHusMe (BcachlBaHUE, TPAHCIOPT MO KPOBH, BHYTPUKJIETOUHBIN
obmen). JlenonnpoBanue xkene3a. [IposiBieHust u30bITKa xene3a B opranuzme. JKenesonepuiuraeie
COCTOSIHUS U Kele30/1e(pUIIUTHbIE aHEMUU.

26. Ponp Menm, nuHKa, celleHa, Woma, gropa, Mapranna, kobaibra B MeTabOIM3ME TKaHEH.
ITorpeGHOCTH ¥ nuIIEBbIe HCTOYHUKU. Hapyiienns oOmeHa.

27. MexaHu3M JCWCTBUST TOPMOHOB, PETYJIHPYIOIUX BOJHO-MHUHEPAIbHBIA 0OMeH (Ba3o-
IIPECCHHA, HATPUHYPETUUECKHUX NIENTHIOB, AJIbJOCTEPOHA).

28. PeHMH-aHTHOTEH3WHOBAS CHCTEMa U €€ POJIb B PETYJISIIMN BOIHO-COJICBOTO0 OOMEHA.

Bomnpocel 11 NOATOTOBKH K KOJUIOKBUYMY 1JId cTyaeHToB MOUY:

1. I'eMornoOuH (CTpyKTypa, MOJIEKYIsIpHbIE (DOPMBI T€MOTJI00MHA, MPOU3BOJIHBIE E€MOIJIO-
OuHa, aHOMaJbHbIC (POPMBI FEMOTTIO0NHA).

2. MexaHW3MBl TPAaHCTIOPTa KHUCIOPOAA M YIIIEKHCIOTo Ta3a KpoBbio. [lyTH HCIIONB30BaHHS
KHUCJIOPOAa B KJeTKax. BUJIbI M MPUYMHBI TUITOKCHH.

3. bydepnsie cuctemMbl KpoBH (KOMITOHEHTBI, MEXaHHU3M JeHCTBUs, OydepHas EMKOCTB, COT-
psxenue). Jlakraranunos, keroanuaos (yCaoBHsI U MEXaHU3MBI Pa3BUTHA).

4. ®epMeHTHI TU1a3Mbl KPOBU: CEKPETOPHBIE, SKCKPETOPHBIE, MHIUKATOPHBIE (ITpUMeEpHI (hepMeH-
TOB, MECTO UX 00pa3oBaHus). /luarHocTH4ecKoe 3HaUeHNE NHIMKATOPHBIX (DEPMEHTOB IL1a3Mbl KPOBH.

5. benku mia3mbl kpoBU. OCHOBHBIE O€TKOBBIE QpaKIUu: aaTbOyMUH, IN100YIHHbI, GUOPUHO-
reH (comepxaHue, (QyHKIHMM); albOyMUH-TIOOYIMHOBBIA KOA(POHUIMEHT U €ro AMArHOCTHYECKOE
3HaueHue. buosjoruyeckast pojib U IMarHOCTUYECKOE 3HAYEHHE HEKOTOPBIX OEJIKOB IJIa3Mbl KPOBU
(ranTornoOuH, TpaHCEeppUH, LEPYIOIIa3MUH, O1-MHTHOUTOp mpoTeas3, C-peakTUBHBINA O€I0K, MH-
TeppepOoHBl, KPUOTIOOYIUHBI).

6. I'emoctas. MexaHu3Mbl remoctasa. Tpl OCHOBHBIX CTPYKTYPHO-(YHKIIMOHAJIBHBIX KOMIIO-
HeHTa remocrasa. [laronornueckue cocTosiHus, 00yCIOBIEHHBIE HAPYILICHUEM CUCTEMBI T€MOCTa3a.

7. MonekynspHbIii MEXaHU3M IIEPBUYHOIO reMOCTa3a.
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8. CaeprbIBaromasi cucTeMa KpoBU (KOMIIOHEHTBI M MX MPOUCXOKICHUE). | eMoKoarymsuus
(ompenenenue, ¢a3zpl 00pa3oBaHUSI KOATYISIUOHHOTO TpoMOa M UX MPOJOKUTEIHHOCTh). BHYT-
PEHHUI U BHEIIHUN MEXaHU3M T'€MOKOAryJISIIUU (CXeMBbl), 00IIue 3Tansl 1 oTn4us. Poib TpoM6o-
LUTOB B reMokoaryssuuu. Gusnonornueckue KoHIeHTpauu ¢pudpuHoreHa B kpopu. Cxema mpes-
pamienus ¢udbpuHOoreHa B GuOpuH. OU3NOIOTHISCKUE KOHIIEHTPAIIMU KAIBIUs B KPOBH U €r0 y4a-
CTHE B cBepThIBaHUU KpoBH. Posb BuTamuna K B cBepThIBaHUU KPOBH.

9. AnrtukoarynsHTHas cucrema. Kiaccupukanus ecTeCTBEHHBIX aHTHKOAryisHtoB. Hanbo-
Jiee 3HaYMMbI€ €CTECTBEHHbIC aHTHUKOATyJISIHThI, MEXaHU3M UX JelcTBUA. VIcKycCTBEHHBIE aHTHKOA-
TYJISHTHI (MpuMepsl). MexaHu3M AeCTBUS IMKyMapoJia U TernapuHa.

10. dubpunosMTHUECKAs cCUCTeMa, MeXaHU3Mbl puOpuHOIM3a. [1asmMuHoBas cucrema (Kom-
MTOHCHTHI M UX MPOUCXOXKICHHUE, MEXaHU3M JICHCTBUA).

11. Butamun Bi1 (tnamun), B2 (puboduiaBun), nantoreHoBas kuciora, PP (HukoTuHOBas ku-
ciota), Be (mupunokcun), By (hommesast kucnora), Biz (kobanamun), H (6uotun), C (ackopOuHo-
Bas kuciota). KopepmeHntHeie GopMbl U ydacTue B MeTabosM3Me, MpU3HAKU TUIIOBUTAMUHO3a, CY-
TOYHAs MTOTPEOHOCTh M MHUIIEBbIC UCTOYHUKH. BIOK-CXeMBbI CTpOeHUSI KOPEPMEHTHBIX (OpPM BUTA-
muna PP (HAJl u HAJI®) u Butamuna B, (PMH u ®A[).

12. BuramuHonojo0HbIe BemiecTBa: OnodraBoHOUIbI (BUTaMUH P), X0nwH, TunoeBast KUCIIO-
Ta, MapaaMUHOOEH30Has KUCIIOTa, BUTaMUH U, KapHUTHH, HHO3UTOJ, MTAHraMoBas KUcloTa. buo-
JIOTHYECKas pOJIb.

13. Toxodepon. Xumudeckasi mpupoja, ydacTiue B MeTabOIU3Me, MPU3HAKH THITOBUTAMUHO-
3a, CyTO4YHasi NOTPEOHOCTh, OCHOBHBIC UICTOYHUKN BUTaMuHa E.

14. Perunon. Xumudeckas npupojia, ydyacTue B MeTabonu3Me, MpU3HAKU THIIO- U THUIIEPBU-
TaMHHO32, CYTOYHAsl HOTPEOHOCTh, OCHOBHBIE HICTOYHUKHU BUTaMUHA A.

15. Buramun K. Xumnueckas npupona. buonoruyeckas ponb. [IpusHaku rumoBUTaMHUHO3A.
OcHOBHBIE HICTOYHUKH M CYTOUHAs MOTPEOHOCTh. Brkacosn. AHTUBUTAMUHEI.

16. Butamun D. Xumuueckas npupoja, UICTOUYHUKH U CyTouHas noTpeOHocTh. OOpa3zoBaHue
aKTUBHOM (Gopmbl BuTamuHa D3 B opranmsme. buomorndeckas poins. [IposiBieHus: rumno- u TUIEp-
BUTaMHHO3a.

17. Tlytu ucnonwszoBanusi AT® B cocTosiHUM TOKOs. Bkiiam B 3HEprompoaykiuioo OeNKoB,
KHUPOB U YIIIEBOJIOB.

18. Merabonuyeckue MpoIEecChl HCIOJIb30BaHM YTIIEBOIOB, )KHPOB M OCIKOB B KAYECTBE HC-
TOYHUKOB PHEPTUHU (TJIMKOTEHONIN3, a3pO0HOe OKUCIEHHE TIIOKO3bl, MOOMIM3ALUS KUpPA U3 JIETIO
U -OKHCIEHHUE KUPHBIX KUCIIOT).

19. Metabonuueckre IpoIecchl ASTTOHUPOBAHUS YIIIEBOOB U JHUIHIOB MHIIN, KETOTEeHE3.

20. IMumesasi EHHOCTH YIJIEBOAOB, JHUMHIOB M OenkoB. HezameHnMbIe (aKTOpPBI MHTAHMUSL.
Ponb numieBsIx BOIOKOH.

21. KBammopkop 1 Mapa3M — KJIMHUYECKHE (POPMBI CHHIPOMA HEIOCTaTOYHOCTH NMUTAHHSL.
XapakTepHbIe YepThl, CXOJICTBO M MPUHIUITHAIBHBIC OTIUYHSL.

22. Hopwmpbl oTpeOIieH s BOABI, TOCTYIUICHUE U BhIBEACHNE BOIbI. ColepyKaHue U POITb BOJIBI
B OpraHu3Me.

23. Kanpumii, pocdop. Hopmbr moTpediaeHns, MUIIEBbIE UCTOYHUKH, POJIb B METa0OJHM3ME,
HapyueHust ooMeHa. ['opMoHanbHast peryssius ooMeHa kanbius 1 pocdopa.

24. Harpwmii, kanmuii, xJop, MarHuii, cepa. Hopmbl moTpeOiieHus, MUIIeBble HCTOYHUKH, pac-
npeJesieHle B OpraHu3Me U pojib 3TUX MaKpOdJIEMEHTOB B MeTa0OIU3MeE.

25. buonoruveckast poib xenesa. [TorpedHOCTE. OOMEH Kene3a B opraHu3Me (BcachbIBaHUE,
TPAHCIIOPT MO KPOBH, BHYTPUKIETOUHBI 00MeH). JlemoHupoBanue xemne3a. [IposBienust n30bITKa
JKelle3a B OpraHu3Me.

26. Ponp Menm, nmuHKa, ceneHa, Wonaa, gropa, Maprania, kobanbra B MeTaboIu3Me TKaHEH.
[ToTpebHOCTH 1 THIIIEBBIE HCTOYHUKH. Hapyienns oOMeHa.

27. MexaHu3M JCUCTBUS TOPMOHOB, PETYJIHUPYIONIUX BOJHO-MHUHEPAIbHBIH OOMEH (Ba3o-
MpEeCCUHA, HATPUHYPETUYECKHUX TENTHIOB, alTbJJOCTEPOHA).

28. PeHVH-aHTHOTEH3WHOBAS CUCTEMA U €€ POJIb B PETYIISAIIMU BOJHO-COJIEBOTO OOMEHA.
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BUOXUMMUA MOUYHN

3AHSATHE 32
BUOXUMMUA MOYU. ONPEAEJIEHUE ®U3NOJOI'MYECKUX
N IMATOJIOI'MYECKUX KOMIIOHEHTOB MOYH

AKTYaJIbHOCTb Te€Mbl. AHAIN3 MOYH — 00s3aTeIbHasl COCTABIIAIONIAs IJIaHa 00CIIeI0BAHMS
0oxpHOrO. Ha OCHOBaHMM aHaIM3a MOYHU JAUArHOCTUPYIOT 3a00JEBAaHUS TIOYEK — KaK COOCTBEHHO
MMOYEYHYIO MMAaTOJIOTHIO, TaK U MOPAKEHUE IMOYEK U MOYCBBIBOASIINX ITyTSH IIPH 3a00JICBaHUAX P Y-
rux opraHoB. Kpome TOro, Ha OCHOBaHHMH aHajIM3a MOYM MOXKHO 3aIOJ03PUTh WJIM MOATBEPAUTH
Hajgu4ue 3a00J€BaHUN TIEYCHHU, CEPJACYHOM MBIIIIBI, TODKETYJOUYHON JKele3bl, JUArHOCTUPOBATh
pa3IUYHbBIC BUJBI KEATYXH, POBECTH AU(PPEPECHIIMATHHYIO THArHOCTUKY CaXapHOTO U HecaxapHo-
ro auabera, OMpeIeIUTh TUIl HEKOTOPBIX TOPMOHATIBHBIX HAPYIICHUHN U T. 1.

Lesb 3aHATHA: HAYYUTHCA MPUMEHSTH 3HAHUS O (PU3UOJIOTHYECKUX U MATOJOTHYECKUX KOM-
MMOHEHTaX MOYHM JIJIsi PEIICHHUS BOIPOCOB JHATHOCTHKH, MPOGUIAKTUKH U MPOTHO3a 3a00JIEBaHUM,
CBSI3aHHBIX C IIOYCYHOM M BHCIOYCYHOM ITaTOJIOTHCH.

TpeGoBanus K HCXOHOMY YPOBHIO 3HAHUiA. (711 MOJHOTO YCBOGHHSI TEMBI HEOOXOIUMO
MOBTOPUTH 3.

" HOPMANbHOU PU3UOIO2UU YEIOBEKA.

— MeXaHU3M 00pa30BaHUS MOYH ITOYKAMH,

" 2UCMOJIO2UM.

— cTpoeHue HepoHa.

3ATAHUS 11 CAMOITPOBEPKH UCXO/JTHOTI'O YPOBHS 3HAHUI

3aoanue 1. Ilog neiicTBUEM IHMIPOCTATUYECKOTO JIABICHUS KPOBb (PUIBTPYETCS yepe3 Moiy-
MIPOHUIIAEMYI0 MEMOpaHy M Momajaer B mpocTpaHcTBO Kancynsl LlymnsHckoro—boymena — ato
nepBu4Has Mouda. KakoB ee kauecTBEHHBIN cocTaB?

A. Conepxxut (opMeHHBIE JIEMEHTHI KPOBH.

b. Ananoruyna coctaBy KpoBH, HO HE CO/IEPIKUT OEJNKOB U (JOPMEHHBIX 3JIEMEHTOB.

B. AnanoruuHa coctaBy KpoOBH M COAEPKHUT O€lKU ¢ MoJeKymnspHoi maccoil 1o 70 k/la, HO
OTCYTCTBYIOT ()OPMEHHBIE HIIEMEHTBHI.

I'. CocTraB nepBUYHOIM MOYM OTJIMYAETCSA OT COCTABa IJIa3Mbl KPOBU MO BCEM KOMITOHEHTAM.

3aoanue 2. Kananen HedpoHa COCTOUT U3 3-X OT/ENOB: MPOKCUMAIILHOTO KaHalbIla, METIH
I'enne u nucrtanpbHOrO KaHanblia. B kaHanmpliax nepBuyHasi Moda nojasepraercs peadbcop6uuu. Ila-
pajIENbHO OCYILIECTBISIETCS M CEKpELMs ONpeleleHHBbIX BemiecTB. Kakoe KOJIM4YecTBO TNIFOKO3bI
peadbcopOupyeTcs B MPOKCUMAIBHOM KaHAIBIIE 3JJ0POBOM TTOUKH?

A. 100 % mipy HOPMOTJIMKEMHUH.

b. 50 % npu HOpMOTTTUKEMUU.

B. 100 % npu copep:kaHuM IIIOKO3bI B KpOBH > 10 MMOJIB/II.

3aoanue 3. B nucranbHOM KaHanbllie HepoHa HapsALy C MpolleccaMu, CBSI3aHHBIMU C pa3Be-
JICHHEM U KOHIIEHTPUPOBAHUEM MOYHM, OCYIIECTBIIAIOTCS peaOCOpPOLMOHHBIE U CEKPETOPHBIE MPO-

LECChI, TJIaBHaA 3aJada KOTOPBIX — COXpPaHUTHh KHCJIOTHO-IICIOYHOEC COCTOAHHUE OpraHu3smMa
H, B 4aCTHOCTH, IOCTOAHCTBO pH KpOBH. Kaxkue noHsb! CCKPCTUPYIOTCA KaHaJIBLIaMI/I?

A. K. I'. NH4".

b. Na™. . Cl.

B. H*. E. HPO3.

HpaeuﬂbHocmb pemenuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxaeHust:

1. HopmanbHble noka3aTenn o0beMa MOYH, €€ MIIOTHOCTH, LIBeTa, MPOo3pauHOCTH. DakTophl,
00yCIIOBIMBAIOIINE U3MEHEHUS ITOKA3aTelNsl KUCIIOTHOCTH MOYH.

2. Heopranuueckue cOCTaBHbBIE YaCTH MOYH.

3. Opranuyeckue COCTaBHbIC YaCTH MOYU B HOpME: MOYEBHHA, MOYEBasi KUCIIOTA, KPEaTUHUH,
aMUHOKHCIIOTHI, 0€3a30TUCThIE OpraHNYeCKHe KOMIIOHEHTHI MOYH, TOPMOHBI M UX METaOOJIUTHI.

4. JInarHOCTMYECKOE 3HAUYECHHUE ONPEACTICHHUS B MOYE aMHHOKHCIIOT, KOTOPBIMH OOTaThl Crie-
UATU3UPOBAaHHbIE OETIKU: THIPOKCUIIPOINHA (B KOJUIareHe), 3-MeTHJITHCTUIMHA (B aKTHHE U MHUO-
3une). Onpenenenne METadOIUTOB AaMUHOKUCIIOT JJISl TUAarHOCTUKU (DEHUIIKETOHYpUH (HapyLIeHHe
oOMeHa (eHUIIaTaHWHA), ATKANTOHYPUHU (HapylleHHue oOMEHa THPO3HMHA), TUIIEPIPOJUHYpUHU (Ha-
pYLICHHE OKUCIICHUS POJIMHA), IUTPYIUIMHYPUH (HapyIIeHHEe CHHTEe3a MOYEBHHBI).

5. Jlnarnoctuyeckoe 3Ha4€HUE ONpeAeNICHUS MaTOJIOrMUYeCKUX COCTaBHBIX YacTel MOYH:

a) MPOTEMHYpHs TIOYEeYHAasi ¥ BHENoYeuHasi; (PepMEHTHI, ONpeaesieMble B MOYE C IUAarHOCTH-
YeCKOH ILIeNbIO;

0) TIFOKO3ypHs IIPH CaXapHOM JTMadeTe W MOoYedHas TITFOKO3YPHS;

B) TeMaTypus IOYEYHAast U BHETIOUYE€YHAasl, FTeMOTJIOOMHYPHS;

I') KETOHYpHS TIPH TOJIOJIAHUH, TUA0eTe, alli103aX HHOTO POHCXOKIACHUS;

1) ’KeITYHbIEe MUTMEHTBI, ONpeesieMble ¢ 1eNblo TuddepeHInaTbHON JUATHOCTUKH KENTYX,
nop(UPUHBL.

JIMTEPATYPA JUIA ITIOAT'OTOBKH

OcHnosnas
1. Buonoeuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Musck : Acap, 2008. C. 599-606.
2. Buonocuueckas xumus / A. J1. Taranosud [u ap.]. Musck : Beim. mik.., 2013. C. 541-543.

Hononnumensnasn
1. Yuprun, A. A. ImarHoctudeckuii crpaBoyHuk TeparneBTa / A. A. Yupkun, A. H. Oxopokos,
U. U. T'onuapuk. Munck : benapycs, 1993. C. 369-390.
2. Kamvuunurxos, B. C. CpaBOYHHK IO KIMHHKO-OMOXHMHYECKON TabOpaTopHOi auarHoCTHKe /
B. C. KambimaukoB. Munck : benapycs, 2000. C. 171-208, 275-347, 358-428.

3ATAHUS JJISI CAMOCTOSITEJABHOM PABOTHI

3aoanue 1. UtoObl 3amoo3puTh y OONBHOTO caxapHblil auaber, oOpaTuTe BHUMaHHE Ha
o0beM BbIIETIIEMON MOYU M ee yAelbHbIA Bec. [Ipu nuadere, HECMOTPST Ha OOJBIIYIO CYTOYHYIO
HKCKPELMI0O MOYM, €€ YJENbHBIA BeC OcTaeTcs BBICOKUM. /[ yTOUHEHHs JuarHo3a HeoOXO0JIUMO
ONPEIEIUTh COAEPKAHUE IIIFOKO3bl B MOYE U CPABHUTH AT JTAHHBIE C PE3YJIBTATAMM OIPEACIICHHUS
YPOBHS ITTUKEMUH.

1.1. IlogOepute nmapy CMMOTOMOB, XapaKTEpHBIX i quadera:

1. Cyrounslii quypes 6 1. A. D moun = 1,02.
2. Cytounslii tuypes 2 1. b. D moun = 1,012.
3. Cyrounsiii quypes 1 1. B. D mouu = 1,05.
4. Cyrounslit muypes 20 1. I'. D mouu = 1,5.
1.2. IlogOepure mapy CUMITOMOB, XapaKTEPHBIX JJIs Tuabdera:
1. I'moko3ypust — Her. A. I'nmukemus 5,5 MMOJIB/II.
2. I'moxo3ypust — 1 %. b. 'muxemus 15,0 mmons/m.
3. I'mroxo3ypust — cliiepl. B. I'mukemus 8,0 MMOJIB/1.

3aoanue 2. ]Ins nuddepeHnnanbHON AMarHOCTUKHY PA3IMYHOTO POAA JKEITYX H3y4yaroT [[BET
MOYH ¥ ONpPENENSIOT B HEH HaJWMYhe JKEITYHBIX NMHTMEHTOB.BcrmomMHHTE, KakuM 00pa3oM ocy-
IIECTBIISIETCS. pacmajl >KeTYHBIX IMHUITMEHTOB, COJEpXKAHWE KaKUX COCTUHEHUH YBEIMYUBACTCS B
KpPOBH W MO4Ye, KakuM 00pa3oM M3MeHsieTcsl IBeT cTyia. Cienyer MOMHUTH, YTO Yepe3 MOYCUHBIN
GuIbTp COCOOCH MPOHHUKATH CBSI3aHHBIN OMIMPYOUH (B OTJIMYHME OT CBOOOAHOTO OMIMpyOuHa, He
CIIOCOOHOTO TIPEO/I0JIEBATh TOUCYHBIN «(UIBTP», MOJICKYJIAa JUTIIIOKYPOHH 1A OMIMpyOrHA MaJia).
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2.1. ITonGepute mapamMeTphl aHATN3a MOYH, XapAKTEPHBIE 1T MEXaHUYECKOH KENTYXH:

1. Moua «1Bera rmuBay. A. bunupyOuH.

2. Moua COJIOMEHHO-KENTasl. b. YpoOwuuH.

3. Moua KkpacHOro mgBeTa. B. CrepkoOunuHoreH.
4. CBeTJi0-KenTas Moya. I'. Ypoxpowm.

3aoanue 3. JluarHocTrka MaHKpeaTuTa BO MHOTOM OCHOBBIBAETCS HA OIpPE/IeICHUH aKTUBHO-
ctu pepmMeHTOB MOUM. BeromHuTE, Kakue (epMEHTHI, CIIOCOOHBIE NMEPEUTH B MOUY, CEKPETUPYET
MoJKeNNyA04Has kene3a. Ha3zoBute gepMeHT, aKTUBHOCTb KOTOPOTO 00S3aTeIbHO OMpEesisieTcs
B MOY€ IIPH MTaHKPeaTuTe:

A. Docdopunasza. I'. Ilenicun.

b. Amuiasa. J. Caxapa3a.

B. JlakTatneruaporenasa.

HpCIGZ/lJleOCmb pemeﬂuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

ITPOBEPHTE CBOU 3HAHUS (CAMOKOHTPOJIb YCBOEHUS TEMBI)

3aoanue 1. B KNMHUKY TOCTYIHII OOJBHOMN C XKaJl0OaMH Ha OOMIIBHOE U 9aCTOC MOYCHCITYC-
KaHHe, KKy, KOTOpbIE ero 6ecroKosT naxe Houblo. CyTouHoe KonndecTBO Mouu = 10 11 ¢ HU3KOM
OTHOCUTENbHOM TUNIOTHOCTHI0. KakoB mpeanonoxxuTenbHbIil Auarno3?

A. CaxapHblii 1ua0er. T'. bone3ur Agaucona.

b. Hecaxaphslii qua0er. 1. Mukcenema.

B. bone3ns Unenko—Kymmnra.

3adanue 2. Y 60I5HOTO OCTPBIM IIIOMEPYIOHE()PUTOM CYyTOUYHOE KOJIMUECTBO Mo4H = 500 ML
Kaxk Ha3biBaeTcst 3TOT cuMITOM?

A. Anypus. I'. Huxrypus.
b. ITomnypus. . U3ocTenypus.
B. Onurypus.

3aoanue 3. Y GONBHOTO OCTPBIM TIOMEPYIOHEPPUTOM BBIsIBIEHa MakporemaTypus. Kakoii
[IBET MOYH y JJAHHOTO OOJHHOTO?

A. KpacHbril. I'. Po3oBbIN.
b. KoprnuHesslit. /1. LIBeTa MSCHBIX IOMOEB.
B. YepHslii.

3aoanue 4. Y OOIILHOTO B pe3yJIbTaTe OTPABIEHUS COJSIMUA CBHHIIA B MOYE TOSIBUIIOCH MHOTO
nporonopbupunoB. Kakoit 11BeT Mo4# y 1aHHOTO 00JIBHOTO?

A. 3eneHsbIi. I'. Po30BBIi.
b. TemHO-KpacHbIN. J. IIBeTa MACHBIX TTOMOEB.
B. YepHsrii.

3aoanue 5. Y 60npHOTO HH(EKITMOHHBIM T€TIATUTOM C KEITYXOH B MOYE BBISIBICHO BBICOKOE
conepxanue ommpyonna. Kakoit 1iser Moun y JaHHOTO O0JIHHOTO?

A. CoIOMEHHO-KENTHIN. I'. Po30BBbIN.
b. KopuuHeBblid. J1. llBeTa MsICHBIX ITOMOEB.
B. YepHslii.

3aoanue 6. Y 601bHOTO XpPOHUYECKUM HE(PHUTOM BBISIBJICHO HAapYIIEHHE KOHIIEHTPAIL[MOHHOM
¢ynkuuun novek. Kak HazpiBaeTcs 310 cocTostHuEe?

A. Hukrtypus. I'. Anypus.
b. U3octenypus. . Honuypus.
B. Onurypus.
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3aoanue 7. Y GONBHOTO B MOYE COJIEPKaHHWE MOYEBOUW KHCIOTHI COCTaBWIO 9,5 MMOIb/24 4.
Kakyro maTosoruto MoxHO 3a110103pUTh?

A. Kaxekcusi. I'. IleyeHo4Hast HETOCTATOYHOCTb.

b. Oporaramuaypus. J. Tlonarpa.

B. IloueuHnass HEJOCTATOYHOCT.

3aoanue 8. bonpHOMY, CTpajarOlIeMy XpOHHMUECKUM IenaTuToM, OblUla MPOBEJEHA Harpyska
6enzoarom HaTpus. [Ipu s3ToM 00 0oOe3BpekuBaromield (pyHKIMH eUYeHH CyAUIN Ha OCHOBAaHUU 00-
Hapy’>KeHHsI B MOYe:

A. beH301HOU KUCIIOTHI. I'. I'unmypoBo¥ KMCIIOTHI.

b. JIuMoHHOM KHCIIOTHI. J. Il]aBeneBoO# KMCIOTHI.

B. BasiepnaHOBO! KHUCIIOTBI.

3aoanue 9. ConepxaHue Kakoro M3 MPOIAYKTOB OETKOBOro OOMEHa MOBBICHJIOCH B MOYE
y CIIOPTCMEHA € Pa3BUTON MYCKYJIaTypOil MOciie CIOPTUBHBIX COPEBHOBAHMI?

A. MoueBoi KHUCIIOTEI. I'. MoueBUHEIL.

b. Kpearuna. . AMMuaka.

B. Kpearununa.

3aoanue 10. ]1ns yrouHeHUs AMAarHo3a «IIporpeccUpyrollas MbllIeuHas JucTpodus» y 00i1b-
HOro ObUI caenaH aHanu3 Moul. Kakoe coennHeHue npu 3ToM OyzeT oOHapyKUBaThCs B Moue?

A. TlopdupuHsl. I'. MuornoGuH.

b. Kpearun. . KanemonynuH.

B. Kpearnnus.

OTBeTHI K pelieHUuI0 3aJaHuil

Jlna camonpoeepku ucxo0Ho2o0 ypo6Hsa 3HAHUIL.
1—B.2—A.3—A,B,T.

Jlna camocmoamenvhou pabomot.
11.1-I;1.2.2-b. 21.1-A.3—Bb.

JIABOPATOPHAS PABOTA (120 MuH)

Padora 1. Onpenesienne yaeabHOro seca (INIOTHOCTH) MOYH.

[TockonbKy OTIENbHBIE MOPIUY MOYH OTJIMYAIOTCS M0 YAEIbHOMY BECY U XMMHYECKOMY CO-
CTaBY, yJ€JbHBIM BEC ONpeNeNsoT B Moue, COOpaHHOM 3a cyTku. B HOopMe ynenbHbI Bec MOuu
KOPPEJIUPYET C KOJUYECTBOM «CyTOUHOM» Mouu u coctasiser 1,010—1,025. [Ipu paznuyHbIx co-
CTOSIHHSIX OH MOKeT konebarbes ot 1,000 mo 1,060.

X00 pabompl. B 1unuHAp HAIKMBAIOT MOYY U OCTOPOXKHO MOTPY’KatoT B Hee ypoMeTp. OTcuer
BEJIETCSI 110 AEJIECHUIO IIKAJIbl YPOMETPA, COOTBETCTBYIOIEMY HUJKHEMY MEHHUCKY YKHJIKOCTH.

Pe3yabrar:

Pabora 2. OnpenesneHue KUCJIOTHOCTH MOYH.

B HOpMe peakiust Moun crabokuciasi.

X00 padomer. Ha nakmycoByro OyMakKKy HaHOCSIT Karljlto MOYH U OTIPEAEIISIOT €€ PEeaKlnio:
1) cunsasg n1akMycoBas Oymara KpacHeeT, KpacHasi He U3MEHSET 1IBeTa — KHUCIasi peaKiiys;
2) KkpacHasi Oymara CUHEET, CUHSS He U3MEHSET [IBeTa — LIEJIOYHAs PeaKius;

3) ob6e Oymaru He U3MEHSIOT CBOETO IIBeTa — HEUTpabHast peaKiusl.

MOo’KHO HCTIONB30BaTh U APYTrUe UHAUKATOPHbIE OyMaru.

Pesyabrart:
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Pa6ora 3. KauecTBeHHOe onpee/ieHHe HEOPrAaHUYECKNUX COCTABHBIX YacTel MOYH.

N3 MuHepasibHBIX coJiel 00JIee BCEro ¢ MOUYOM BBIJEIIACTCS XJIOPUCTOro HaTpusi — 8—15 r/cyT.

3.1. Onpeodenenue xnopudos. VIousl xiaopa pearupyroT ¢ a30THOKHUCIIBIM cepedpoM ¢ 00pazo-
BaHHEM OCaJIKa XJIOPUCTOro cepedpa, He pacTBOPSIOUIETOCs B a30THOM KUCIIOTE.

Xo00 pabompr. K 1 ma moun (20 xanens) nobasisror 3—5 kamens 1 % pactBopa AgNOs u 2
karu 10 % pactBopa a30THO# kucioTel. Beimamaer Oenbiit ocagox AJCl, TemHeromumii Ha cBeTy,
HEPaCTBOPUMBIN B a30THOM KHCIIOTE.

3.2. Onpedenenue cynvghamos. B xucioii cpene cyinbharbl ¢ XJIOPUCTHIM OapueM o0pa3yroT
6enblit ocanok BaSOs.

Xo00 pabomer. K 20 xarmsim Moun npwinBaioT 5 kamenb 10 % pactBopa HCI u no kamsim,
MeIIeHHO, 1o0aBistoT pactBop BaClz no oOpa3oBanus ocajka.

3.3. Onpeoenenue ghocghamos. docharbl MOUM TIPU PEAKIIMH C MOJTHOICHOBBIM PEAKTHUBOM
00pa3yIOT JKENTHI KPUCTALUTUIECKUHN 0caoK (pochopHOMONINO1€HOBOKUCIOTO AMMOHHUSI.

Xo00 pabomui. B npobupky HanmuBaioT 20—30 kamnenb MOIHOIEHOBOIO pEaKTHBA M HArpeBaroT
pacTBOp /10 3aKUIaHusl (HEe KUISATUTB). 3aTeM J00aBISIOT HECKOJIBKO Karellb MO4Yd. Beimagaer sxen-
ThIH 0casok pochopHOMOINOIEHOBOKICIOTO AMMOHHUSI.

3.4. Onpeodenenue kanvyus. Kanpuuii MOYH BBINIAIAET B OCAIOK NIPU JOOABICHUH IIABEIICBO-
KHCIIOTO aMMOHHUSI.

X00 padomui. K 20 kannsam Moun npuiuBatoT 1-2 kammu 10 % pacTtBopa yKCyCHOW KUCIIOTBI
u 2-3 xamm 5% pacTBopa I1aBEIEBOKUCIONO aMMOHHUA. BhimagaeT KpucTamnyeckuii ocaiok Ia-
BEJICBOKHUCJIOTO KaJbIIHS.

Pesyabrarsl:

PaGora 4. KauecTBeHHOe Onpe/iesieHHe OPraHNYeCKHUX COCTABHBIX YacTeil MoOYH.

4.1. Onpeodenenue denka. B Hopme B MOue ONPEEIAIOTCS Cle/ibl Oernka.

4.1.1. Tlpo6a I'ennepa. Ilox nelicTBueM a30THOM KUCIOTHI O€JIOK 00pa3yeT HepacTBOPUMBII
0CaIOK.

X00 pabomwi. B poOUPKY OCTOPOKHO HAIMBAIOT okojio 1 mi koHieHTpupoBanHoi HNO3
U cBepXy HaciauBaroT 1 mi mour. [Ipu HanMuum B Mode OGenka Ha TPaHULIE KUIKOCTEH MOosBIsAeTCS
MyTHOE 0€eJ0BaToe KOJIbLIO.

4.1.2. OcaxaeHue Oenka cyab(hocaauIMUIOBON KHUCIOTOH. DTa mpoba sBiseTcs camMoil 4yB-
CTBUTEJILHOH peakiiell Ha OeNoK.

X00 pavomui. K 20 xamism Moun 100aBistoT 5 kanenb 20 % pacTtBopa cynb(hocaauiniIoBOMl
KHUCJIOTHI. Brimamaer ocajok 0enka (MOMyTHEHHE pacTBOPa).

4.2. Onpeodenenue 2n10Kk03bl. B HOpME TIIIOK0O3a B MO4Y€e HE ompeaensiercs. i kauecTBeHHO-
IO ONpPEAEIIEHNUS TIIIOKO3bl B MOYE MOJIb3YOTCS CIEAYIOIUMHI PEAKIUAMMU:

4.2.1. Peakuuss Tpommepa. B mieno4noil cpene B MPUCYTCTBHU TIFOKO3BI MIPH JA00ABICHUH
CuSO4 o0Opazyercs KenThli 0CaloK TUApPATa 3aKHCH MEJIU HJIM KPACHBIA 0Ca/I0K 3aKUCH MEJIH.

X00 pabomer. K 5 xarsm uccieqyeMoi Moun npuoaBisroT S5 kamnenb 10 % pacrBopa NaOH
u 5 kanens 1 % pactBopa cepHokucioit menu. Harpesarot.

4.2.2. Peaxnus ®enunra. [Ipoda ocHOBaHaA Ha TOM K€ MPUHITUIIE, YTO U peakius Tpommepa.
[IpenmyIiecTBO 3TOW peakuu 3aKJIIOYaeTcsi B TOM, YTO CErHETOBA COJb B COCTAaBE pEaKTHBA
@enuHra CBA3bIBa€T M30BITOK T'MIpaTa OKHUCH MEIH, U3 KOTOPOTO NpH HarpeBaHuu obOpasyeTcs
OKHUCh MEJIM YEPHOTO 1IBETa, MEIIAOIIasi PEAKIIHH.

Xo00 pabompr. K 20 xamnsMm HcciaelyeMol MOYM NPUIMBAIOT PaBHBIM 0O0BEM >KHUIKOCTH
@denuHra U HarpeBaroT JJO KUIEHHUS.

4.2.3. Peaxuus Hunannepa. B peaktuB Humannmepa BXOAMT a30THOKHCIBIA BHCMYT. B mie-
JIOYHOW cpejie 00pa3yercsl THApaT OKHCH BHCMYTa, KOTOPBIM, BOCCTAHABIMBASCH B MPUCYTCTBUU
[JIFOKO3bI O METAJUIMYECKOTO0 BUCMYTa, OKPAILLIMBAET KUJKOCTh B YEPHBIN L[BET.
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X00 padomui. K 20 xannsam uccienyemoit Mmoun npuwinbaroT 10—20 xanens peaktuBa Hunan-
nepa u kurATAT 1-2 muH. XKunkocts Oypeer, 3aTeM 00pa3yeTcst YepHBI 0Cal0OK METAUTHYECKOTO
BUCMYTA.

4.3. Onpeodenenue Kposanvlx nuzmenmos. B HopMe B MOUYE KPOBSHBIX ITATMEHTOB HET.

X00 padbomui. ['sasikosas npoda. I'BasikoBasi cMoJia B IPUCYTCTBUU IIEPOKCH]IA BOAOPOJA IO
BIIMSIHHEM TTEPOKCHIA3bl KPOBH BOCCTAaHABIMBACTCS B a30HU]] I'BASKOBOM CMOJIBI, UMEIOIINI CHHUN
IIBET.

B npoOupky HanuBaroT 20 Kareiab MOYH, 5 Kareib IBassKOBOH CMOJIBI M HECKOJIBKO Karelb
H202. B ipucytcTBUM KpOBU MOSIBISETCS CHHEE OKpalllBaHUE.

4.4. Onpeoenenue kemornogvix men. KeToHOBbIE Tela OOHAPYKUBAIOTCA B MOUe IpH Auade-
T€, TOJIOAAHUU U JPYTUX alUAOTUYECKUX COCTOSHUAX. METo/1 OCHOBaH Ha LIBETHOM PEaKIMH, KOTO-
PYIO Aal0T KETOHOBBIE TeJIa C HUTPOIIPYCCHJIOM HATpUsl.

Xo00 padomur. K 2 xarsim moun no6asisitot 2 karmi 10 % NaOH u 2 kammm HuTponpyccuaa
Hatpus. [losBisercs opaHxkeBo-KpacHoe okpaiMBaHue. J[o6aBisoT 6 Karnenb KOHIEHTPUPOBAHHON
YKCYCHOM KHUCJIOThI — IOSIBJISIETCS. BUILIHEBOE OKpAIIMBAHUE.

Pe3yabrarsl:

Pabora 5. KosiuuecTBeHHOE onpe/iesieHne OPraHuyeCKUuX COCTABHBIX YacTeil MOYM.

5.1. Onpeodenenue cooeprycanusn 2n0Ko3vl 6 mMoue hepmeHmamusHbIM (2110KO300KCUOA3-
HbIM) Memodom. B HOpME IIII0OKO3a B MOYE MPUCYTCTBYET B CIICOBBIX KOJHUYECTBAX U OOBIYHBIMU
METOAAaMU HE OTPeIeISICTCS.

Ilpunyun memooa. MeTo OCHOBaH Ha CIICAYIONINX (EPMEHTATUBHBIX PEAKIIHIX:

I'moko3a + HoO + Oy —— & ['mokoHoakToH + HoO2
I'nroxo3zookcuoasa

H202 + 4-amunoantunupud + genon ~ —————— >  XunonumuH + 4H20
Ilepokcuoaza

OO6pasyroumiics MpoayKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpacKd MHpsSMO Ipo-
MOPLHMOHAJIbHA KOHIIEHTPAIMH TTFOKO3bI U U3MepseTcsl POTOMETPUUYECKHU.
Cxema nocmano6ku onvima

OneITHas npoda, CranpaptHas npo0a,
MJI MJI
B niearpudyxHbIe TPOOUPKU BHOCST:
Moua 0,1 —
CranaapTHBIN pacTBOpP TIFOKO3BI - 0,1
HuctunnupoBaHHas Bojia 1,0 1,0
IlepemennBaroT
[TosryueHHBIN pacTBOp OTOMPAIOT B CyXHE MPOOHPKH 0,2 0,2
Pabounii pacTBop epMeHTOB 2,0 2,0

[lepememuBaroT u HHKYOUpYIOT peakunonHyto cmech 10 mun mipu 37 °C unu 30 MUH P KOMHATHOM
TemIeparype

[Io okOHYaHMM WHKYOAllMM H3MEPSIOT ONTUYECKYIO TUIOTHOCTH OINBITHOM M CTaHIApTHOMN
po6 Ha kojopumetpe (aarHa BosmHbI 490-540 HM) B KIoBeTax 5 MM MPOTHUB KOHTPOJIS.

Kourpoasnas npoba conepxut 0,2 mut Boasl u 2,0 Mt pabodero pactBopa ¢hepmenToB. KoH-
TPOJIbHYIO MTPOOY MOXHO TOTOBUTH OAHY Ha TPYIIITY.
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Pacuem tipou3BoIAT 10 hopMmyIie:
Con = Eon ’ CCT/ ECT’

rae Con — KOHIIGHTpAIUs TITFOKO3bI B Mo4e (MMOIIb/1); Cer — KOHIIGHTpPAILUS TIIOKO3bl B CTaH-
napTHOM pactBope (5,55 MMoab/n); Eon — 3KCTUHKITUS ONBITHOM NIPOOBI, Ecr — 3KCTUHKIMS CTaH-
JTapTHON MPOOHI.

[IpoBomAT pacdeT CyTOYHOTO BBIJCIICHHS TIIFOKO3bI ¢ MOUoH (¢ yueToM auypesa 1200—1500 mur).

Pe3yabTar: Eon = Ect. =
Pacuer:

5.2. Onpeodenenue KoHyenmpayuu oeaKa 6 moue.

Ipunyun memooda. Meto 0OCHOBaH Ha CITIOCOOHOCTH CYIb(HOCATUIINIOBON KUCIOTHI pearupo-
BaTh C OEJIKOM, BBI3bIBasl IOMYTHEHUE, HHTEHCUBHOCTh KOTOPOTO MPOMOPLHUOHAIBHA COJEPKAHUIO
Oernka B MOuUe.

Xo00 pabomer. K 1 mn moun nobasinsitor 3 M 3 % pactBopa cynb(hocaTuiuiIoBON KUCIOTHI,
CMECH MEePEMEIINBAIOT U Y€pe3 S MUH U3MEPSIOT ONTUYECKYIO TUIOTHOCTh COACPKUMOTO TPOOUPKH
Ha KOJIOPUMETPE IpU KpacHOM cBeToduibTpe (MmrHa BoJIHBI 630—650 HM) B KIOBETE HIMPUHOM
10 MM TIPOTHB KOHTPOJIBHON MPOOBI (KOHTPOIBHAS TIpoda: K 1 M Moun MOOABISIOT 3 MJI M30TOHHU-
gyeckoro pactBopa NaCl). Pacuer mpous3BogsT 1o KaauOpoBOoYHOMY rpaduky. Pacder cyTOYHBIX
noTeph Oenka npoBoAT ¢ yuetoM auypesa (1200—1500 mu).

KaauOpoBouHblii rpaduk 1Jis onpeaeieHusi CoJepPKaHusa 001ero 0ejiKka B Moie

0,25
=0
S
g 0.2 p
=
(=]
= 0,15 )/
§ ’ /
5
(5] /
S 0,1 —_—
z
S /
o 0,05 —

(0]
0] 0,1 0,2 0,3 0.4 0,5 0,6
C Oenka, r/n
Pesyabrar: E= Can=

Knunuko-ouaznocmuuekoe 3nauenue. B Moue B HOpME COJAEpIKATCS «clenbl Oenmka»
(ampOymMuH u rnoOynunbl, He Oonee 0,15 r/cyr). IloBbimieHHOE conepkaHue Oenka B Moue —
NPOTEeHHYPUSI — OTpa)kaeT HapylleHue OanaHca MEXAY MpoleccaMH ero (GpuibTpanuu U pead-
copOIMu W OTMeYaeTcsi TpU 3a00JICBAHUAX IMOYEK, MOUEBBIBOISIINX ITYTEeH, YCHIIEHHOM pacraje
OenkoB TKaHe. DyHKIMOHAJIBHBIE MMOYEYHbIE MPOTEUHYPUU CBSI3aHBI C YBEJIWYECHHUEM IMPOHUIIAE-
MOCTH TIOY€YHOTO (UIbTpa JUOO 3aMeNJieHHeM TOKa KPOBH B KIyOOUKax (IOJ BIMSHUEM Tiepe-
OXJIaX/IeHUS, (PU3UYECKOT0 U MICUXUYECKOTO IepEHAIPSDKEHUS ).

13380:71)1188

IMoanucs, mpenoxaBarteJisi:
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3AHATHE 33
KOHTPOJIb IPAKTHYECKHUX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
HOBETHBIE PEAKIIMU HA BEJIKU U AMUHOKUCJIOTHBI, KOJIMYECTBEHHOE
OINIPEAEJIEHME BEJIKA B CBIBOPOTKE KPOBHU BUYPETOBbBIM METOAOM

AKTYaJIbHOCTb TeMbl. KaueCTBEHHBIN U KOJMYECTBEHHBIH OMOXMMHYECKUIN aHAIN3 HAXOIUT
[IUPOKOE MPUMEHEHHE B KIIMHUYECKUX, MEIUKO-OMOJIOTUIECKIX U CAHUTAPHO-TUTUEHUIECKHUX HC-
clenoBaHMsIX. Tak, HEKOTOPBIC IIBETHHIE PEAKIIMM HAILIM IIUPOKOE NMPUMEHEHHE B JIAOOpAaTOPHOM
MIPAKTUKE TSI KOJIMYECTBEHHOTO OIpeIeICH s OeKa U aMUHOKHUCIIOT (OMypeToBasi peaKius JICKHUT
B OCHOBE OMYPETOBOIO METOJa KOJMYECTBEHHOTO OIpeACIICHHUs] OelKa, HUHTHAPUHOBAS PEaKIIUs
KCIIOB3YETCS HA MPAKTUKE JIJISI KOJTMYECTBEHHOTO ONPECIICHUS] aMUHOKHUCIIOT).

esb 3aHATHS. 3aKPENUTh TPHOOPETCHHBIC MPAKTUUECKUE HABBIKA KaU€CTBEHHOTO M KOJIH-
YECTBEHHOTO OMOXMMHUYECKOTO aHaN3a; MPOBEACHUEM OIPEICICHHsSI COJEpKaHus OeKa B CHIBO-
POTKE KPOBU U I[BETHBIX PEAKIUi Ha OENKU U aMUHOKHUCIOTHI TPOBEPUTh YMEHUE CTYICHTOB MpU-
MEHSTh METOJIbI KOJIMYECTBEHHOTO M KaYeCTBEHHOTO aHaliu3a MJisl PEIICHHS MPUKIAJHBIX MEIU-
IIMHCKHUX aCIIEKTOB.

TpeGoBanuss K MCXOAHOMY YPOBHIO 3HAHWii. [[711 Ka4eCTBEHHOTO BBINOJIHEHUS 3aJaHUI
HEOOXOIMMO BCIIOMHUTD H3.

" 00wel Xumuu.

— TPUHIMUIIBI TPOBEACHUS KAYECTBEHHBIX PEAKIIHIA;

" OUOOPSAHUYECKOU XUMUU.

— METOJIbl IPOBEJICHUSI [IBETHBIX PEAKIIMA HAa OCIIKW U aMUHOKUCIIOTHI;

" MeOUYUHCKOU U OUOOSUHECKOU PUUKU:

— YCTPOMCTBO U MPHUHIIUI PaOOTHI KOJIOPUMETpA.

[TonyunB MHAMBUIYaTbHBIE KOHTPOJIbHBIC 3aaHUs, CTYACHTHI MPUCTYNAIOT K BBHIMOJHEHUIO
nmabopaTopHBIX paboT, UCIIONB3Ys IPH STOM UHCTPYKLHUIO U 0POPMIISISI IPOTOKOJ PabOTHI.

Padora 1. [{BeTHbIC peaknuu HA 0eJIKM M1 AMUHOKHCJIOTHI.

[IBeTHBIE peakMK AaI0T BO3MOKHOCTh OOHAPYXUTh MPUCYTCTBUE Oelika B pacTBoOpax U Ouo-
JIOTHYECKUX JKUJKOCTAX. DTH PEeaKIMU MPUMEHSIOT Kak JJIsi KaueCTBEHHOro, TaK M JJs KoJuye-
CTBEHHOT'O ONpeJesieHns Oellka U coJep Kaluxcsi B HEeM aMUHOKHUCIOT. Hekoropele peakuuu npu-
CYIIM HE TOJbKO OeNkaM, HO M JPYTUM BellecTBaM, Hampumep, GpeHols, noJoOHO TUPO3UHY, JaeT
PO30BO-KpacHOE OKpAalllMBaHUE C peakTHBOM MMIJIOHA, TO3TOMY HEIOCTATOYHO MPOBEIEHUS OJTHOM
KaKON-TMO0 peakIiu JUisl YCTAaHOBJICHUS HaJTM4us OeJKa B UCCIIEYyEeMOM PacTBOpE.

CymecTByeT JBa TUIA IBETHBIX peakuuii: 1) yHuBepcaabHble — OuyperoBas (Ha Bce OEIKH)
Y HUHTHUJIPUHOBas (HA BCE (-aMHUHOKHUCJIOTHI U OeNKM); 2) crnenuduueckue — TOIbKO Ha Oompese-
JIEHHbIE aMUHOKHUCIJIOTHI KaK B MOJIEKYJle OeJKa, TaKk U B pacTBOpaX aMMHOKHUCIIOT, HAalIpUMeEp, peak-
st Poist (Ha aMUHOKHCIIOTHI, CoJIeprKallue claboCBsA3aHHYI0 cepy), peakuus Cakaryuu (Ha apru-
HUH) U Jp.

[Tocne odopmieHHsI MPOTOKOIA UCCIEIOBaHUS CBOCH KOHTPOJBHOHM 3a/aud C HCIOJIb30Ba-
HUEM IIBETHBIX pPEaKIii Ha OCHOBAaHWH IIOJNYYEHHBIX PE3yIbTaTOB CTYIEHT JeNaeT BBIOOp W3
CIIEAYIOIINX BApHAHTOB OTBETOB:

1) pacTBOp siM4HOTO OesKa (COACPKUT apoMaTHYECKHUE, ATU(PaTHICCKUE U CePYCOACPKaIIUe
aMHMHOKUCIIOTHI);

2) pacTBOp KeJaTuHa (KeJaTHH — JICHATYPUPOBAHHBIN KOJIJIATCH, HE COACPIKUT apoMaThude-
CKUX aMHUHOKUCIIOT);

3) pacTBOp apOMaTHYECKUX O-aMHUHOKHUCIIOT;

4) pacTBOp anM(paTUIECKUX O.-aMUHOKUCIIOT.
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Pesyabrart:

Pe3yabTarhl (1BET MCCIE1yEeMOT0 BriBoabI
pacTBopa)

Bbuyperosas peakuus

HuuruapunoBas
peakums
KcanTonporennoBas
peakums

Peaknus Mujiona

Peakuusa ®ouasn

BriBOa:

Pabora 2. KosmmuecTBeHHOe onpejesieHHe 0elka B CHIBOPOTKE KPOBM OMYpPeTOBBIM Me-
TOJAOM.

Ilpunyun memooa. Meton OCHOBaH Ha OOpa3OBaHWU OKPAIICHHOTO B (DHMOJIETOBBIN IIBET
KOMIUICKCA MENTHUIHBIX CBS3CH Oelika ¢ MOHAMU JIBYXBJICHTHOW Menu (Cynb(dara Menu) B MIeI0Y-
HOU cpene. MIHTEHCHUBHOCTh OKpAacKd pacTBOpa MPsIMO MPOMOPIMOHATbHA KOHIIGHTpAIMu Oenka
B CBIBOPOTKE U omnpeensercs (OTOMETPUUYECKH.

Ilopaoox evinonenus padomel. Kaxxaplii CTyJeHT MOJydaeT IpoOUpKy, coaepxairyto 0,1 mi
UCCIIeyeMOM ChIBOPOTKH (ombITHast poda). Bo Bropyto npoOupky BHocAT 0,1 My cTraHgapTHOTO
pactBopa Oenka ¢ koHueHntpauued 100 r/n (crangaptHas nmpoba). B TpeThio mpoOupKy OTMEPUBAIOT
0,1 M 0,9 % pactBOopa xJyopua HaTpus (KOHTPOJIbHAS TIPo0a, KOTOPYIO MOXKHO CJefiaTh OJHY Ha
BCIO Ipymity). Bo Bce npobupku npuiuBaroT 1o 5 mi 6uyperoBoro peaktusa. Conepxumoe npoou-
POK OCTOPOKHO IMEpeMENINBaIOT, u30eras oOpa3oBaHMs MeHbl, U yepe3 30 MUH (HOTOMETPUPYIOT
OTIBITHYIO M CTaHJIAPTHYIO MPOOHI B KtoBeTax 10 MM mpu 3eeHOM CBETOPMIBTPE (ATUHA BOJHBI —
540 HM) IPOTHUB KOHTPOJBHOTO pacTBopa. OnpenenuB SKCTUHKIMIO P00, PACCUNTHIBAIOT KOHIICH-
Tparnuo 6enka (/1) B UccelyeMoi CBIBOPOTKE M0 popMyIe:

Con (F/J-[) = (EOH/ECT) ' CCT;

rae Con — KOHIIEHTpalus O0enka B ucciaeayeMoil chiBOpOTKe; Cer — KOHIIGHTpAIHs CTaHAAPTHOTO
pactBopa Oenka (100 r/m); Eon — omnTuueckas TIIOTHOCTh OMBITHOM TpoObI; Ecr — omTuueckas
TJIOTHOCTH CTaHAAPTHOU MPOOKL.

Pesyabrar: Eon =
Ect. =

Pacuer:

BoiBOAa:

IHoanuces npenogaBares:
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HazBanue

Ip— Ipunuun peakuun KpaTtkuii xo1 pa6oTsbl ITpumeyanus
BuypetoBas peakuus | lanHas peakius OTKpPBIBAeT NENTHAHYIO CBs3b B Oenke. |K 5 kamnsm nccnemyemoro pactopa buyperoByro p-uio JaroT Bele-
(ITmoTpoBcKoOroO) OO0ycnoBiena oOpa3oBaHneM B IIEIOYHOHN cpeze Omype- | mpubasistoT 5 kamnenb 10 % pactBopa CTBa, COZIEPXKALLUE He MeHee 08yX

TOBOTO KOMIUIEKCA B PE3yNbTaTe COCAMHEHHS MEU NaOH, 2 kamum 1 % pactBopa cynbdata |nenmuousix césazeii
C MeNTUIHON rpynnupoBKoi 6emnka. [Ipu atom pactBop |mean. CoaepkuMoe NpOOUPKHU TIepeMe-
nproOpeTaeT (YUOIETOBBIN IBET [TUBAIOT
Hunruapunosast AMUHOKHUCIIOTBI, HONMHUIIEOTUABI U OeKH rpu kumsiue- | K 5 xamsam ncenemyemoro pacteopa XapakTepHa JUIsi aMUHOTPYIIIT
peaxuus HUH C BOAHBIM PacTBOPOM HUHTUAPUHA AAIOT CHHEE nobasisitoT 5 kanens 0,5 % BogHOTO B 0-TIOJIOKEHU U, BXOZSIIIUX
WK cCuHe-(DHUOJIETOBOE OKpalluBanue. B pesynbrare pacTBOpa HUHTUAPUHA U KAMATST B COCTaB OCJIKOB, MOJIMITCIITHIOR
B3aUMOJICHCTBUS 0-aMUHOKHUCIJIOTHI ¢ HUHTHIPUHOM 1-2 muH. OTMEUalOT NOSIBJICHUE OKPACKH | 1 CBOOOAHBIX aMUHOKHUCIIOT
obpazyetcs mn¢pHoBO OCHOBAHKE, KOTOPOE MEperpyIl-
MUPOBBIBACTCS, NEKAPOOKCHUIIUPYETCS M PACHICTUISCTCS
Ha aJbJeTU] 1 aMUHOJUKETOTHAPUHICH
KcanronporennoBas |[Ipu 06paboTke pacTBOpOB OeKa WM aMHHOKUCIOT K 5 kannam uccnemxyeMoro pactsopa ITonoxurensHas peakuus Mysb-

peakius (Mynbaepa)

KOHILICHTPUPOBAHHOM a30THOU KUCIIOTOM IOSBIISETCS
JKEJITOE OKpallliBaHUe. ApOMaTHUECKNE aMUHOKHCIOTHI
npu B3auMoeicTBHU ¢ KoHueHTpupoBanHoH HNO3
00pa3yioT HUTPOCOENHEHN I, OKPAIIIEHHBIE B HKEJIThINA
I[BET

J00ABIIAIOT 3 KaIlId KOHII. a30THOU
KHCJIOTBI U OCTOPOXKHO KHUTISITST

Jiepa J10Ka3bIBaeT IPUCYTCTBHE
B PacTBOPE apOMAaTHUECKHX aMH-
HOKUCIIOT (TpH, QeH, THP)

Peakius Ha THPO3UH
(Munmona)

THupo3uH Npu B3aMMOEHCTBUH ¢ peaKTUBOM MujioHa
Y TIPU KUIITYEHUHN 00pa3yeT KPOBaBO-KPACHOE COeAMHE-
HHUE PTYTHOW COJIM JUHUTPOTUPO3UHA ONaroaps Haju-
YU 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

Cynbsdruapunshsle rpynmnsl (-SH) B Genke wiu B nemn-
TH/IE€ TIOABEPTAIOTCS LIETOYHOMY THIIPONIN3Y, B Pe3yiib-
TaTe Yero MPOUCXOUT OTIIETUICHHE CEPhI B BHJIE CYIIb-
¢duna cBHHIA, KOTOPHIX C IUTIOMOUTOM JaeT YEpHBIN HIIH
OypbIii HEpaCTBOPHMBIN 0CaIOK cyabpuaa ceunia PhS

K 5 xarmmsam ncciemyeMoro pactsopa
JO00aBJIAIOT 5 Kam. peakTrBa Doirs.
Kumarar u garotr moctostte 1-2 MuH

[MonoxurenbHa TOIBKO C aMHHO-
KHCJIOTaMH, KOTOPbIE COJepKaT
c1ab0CBsI3aHHYIO cepy (LIIMCTEHH)




3AHSATHUE 34
KOHTPOJIb IPAKTHUYECKHNX HABBIKOB BUOXUMHUYECKOI'O AHAJIM3A.
AHAJIN3 )KEJYJAOYHOI'O COKA 1 MOYH

AKTYyaJIbHOCTh TeMbl. B mpoliecce m3ydeHHss OMOJIOTUYECKOW XUMHHU CTYACHTHI MpUoOpenu
HayaJlbHbIC 3HAHUS M MPAKTUYECKUE HABBIKM KAYECTBEHHOTO U KOJIMYECTBEHHOTO OMOXUMHYECKOTO
aHaJIM3a, KOTOPBIM HAXOIUT MIMPOKOE IPUMEHEHHE B JIAOOPATOPHOW JIUATHOCTHUKE, HAIPUMED, AHAITU3bI
KETYJAOYHOr0 COKa U Mo4M. B nmanmpHelineM, B Xo/e U3y4eHUs] KIMHUYECKUX AUCLUIUIMH, OyAeT ocy-
IIECTBIISATHCS PACIIUPEHHE M 3aKPETUICHUE 3HAHHI TI0 OMOXMMHUYECKON JTab0paTOpHON TUarHOCTHKE.

lesb 3aHATHSA: TPOBEPUTD!

1) HaBBIKU CTYJICHTOB B IPOBEICHUHM KAUYECTBEHHOTO M KOJWYECTBEHHOI'O aHajm3a OUOJIOTH-
YECKUX KUIKOCTEM;

2) yMEHHE OPUCHTUPOBATLCS B Pe3y/IbTaTax aHAIN3a U IaBaTh UM MPABUIIbHYIO OICHKY;

3) moHUMaHUE MPOUCXOXKICHUS M JUATHOCTUYECKOTO 3HAYCHHUS MATOJIOTHYCCKHUX KOMIIOHCH-
TOB aHAJU3UPYEMBIX OMOJIOTHUECKUX JKUJIKOCTEH.

TpeGoBanus K MCXOAHOMY YPOBHIO 3HaHWM. J[JI1 KaueCTBEHHOrO BBIIIOJIHEHUS 3aJaHUs
HE00X0IMMO BCIIOMHUTH H3:

" 0bwel xumuu.

OCHOBBI KQUECTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O aHAJIN3A;

OUONI02UYLeCKOL XUMUU

(UBUKO-XUMHYECKUE CBOMCTBA U COCTAB JKEJYJI0YHOTO COKa B HOPME U MMaTOJIOTHH;
— (pU3UKO-XUMUYECKHE CBOMCTBA U COCTAaB MOUYU B HOPME U MATOJIOTHH.

JIABOPATOPHAS PABOTA (135 MuH)

PaGoThI BBIMOIHAIOTCS 110 MHIMBUYaTIbHBIM 33aJaHUSIM.

Padora 1. OnpenesieHne KHCJIOTHOCTH KeJIYI0YHOTO COKA.

B uccnenyemoil mpobe KemyI04HOTO COKa OMPENENsIIoT CoJep:KaHne CBOOOTHON M CBSI3aH-
HOM COJISTHOM KHCJIOTHI, & TAK)Ke OOIIYI0 KUCIOTHOCTD, UCTIONB3Yysl METOIUKH 3aHsaTus Ne 17. TToiy-
YEHHBIN Pe3ybTaT BBIPAXKAIOT B MMOJIB/I.

Pe3yabrart:
| CBo6oanast HCI | Cesizannas HCI | O6mas xucaornoctsn
Keaynounbrii |A1 = Ar= Ar— A= A3z =
coK Ne _ _ _
X (MMonb/1) = X (MMonb/m) = X (MMonb/m) =
BoiBoa:

Padora 2. OnpenesieHne NaToJI0rn4ecKnux NpuMeceii B move.

B uccnenyemoit mpo6e MOYHM ¢ TOMOIIBIO KAY€CTBEHHBIX PEAKIUil BBIABIISIIOT HATMYUE MTATO-
JIOTHUYECKUX MpHUMecell (TJIIOKO3bI, KETOHOBBIX TeJl, Oesika U 3puTpouuToB). Ecnu B Mode mpucyT-
CTBYIOT INIIOKO3a WJIM O€JIOK, IPOBOJAT KOJIMUYECTBEHHOE OIpEesIeHNe ITHX BemecTs. s ucce-
JIOBaHUSI MOYHU UCTIONB3YIOT METO/IMKH, ONTUCAHHBIE B 3aHATHH Ne 32.

Pe3yabrar:
KauyecTBeHHBIE peakiiun \ KosmuecTBeHHOE onpeesieHne
benok: benok: Eon.= Con.=
I'moxo3a:
Keronoseie Tena: I'mroko3a: Eon= Ecr.=
KpoBs: Con.=

BoiBoj:

IMoanucs, mpenoxaBarteJisi:
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BOITPOCHI VI MTOATOTOBKH K OK3AMEHY
MO BUOJIOTMYECKON XUMUH

Yacrs A. Borpocsl 11l MOATOTOBKHU K TECTHPOBAHUIO
Yacts b. Bonipocsl 1151 NOATOTOBKH K YCTHOMY OTBETY
Cwmotpu: http://etest.bsmu.by/course/view.php?id=20

3K3AMEHAIIMOHHBIE BOITPOCHI 1O BHOJOTMYECKONU XUMHUH
AJIA THOCTPAHHBIX YHAIIUXCA MEJUIIUHCKOI'O ®AKYJIBTETA

Cwmotpu: http://etest.bsmu.by/course/view.php?id=20
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[IPABUJIA TEXHUKH BE3OITACHOCTH ITPU PABOTE B XUMHUYECKOU JIABOPATOPHM.......

CTPYKTYPA, ®YHKI[MH, CBOMCTBA BEJIKOB U ITEIITU/IOB.
METO/bI NCCIIEAOBAHUS BEJIKOB ........coiiiiiiii e

3anstue 1. Beenenue B mpakTukyM. Benenne B Onoxumuto. CTpoeHHE aMIHOKHUCIIOT U TIETITH/IOB.
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BBEJIEHUE B METABOJIN3M. BUOJIOTUYECKOE OKHCJIEHHUE .........ccoooviiiiiiiiiie,
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Uzyuenne GyHKIUOHUPOBAHUS LITK ...ocooiiiiiiiiiiiii e
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OOHAPYIKEHIE OKCHTOPEILYKTAB 1..c..vsveesrenresseesesseassessesseansesseassesesseessesseassesseaseessessesssesesseensessesssessesseensessens

OBMEH VIJIEBOIOB ... ..ottt
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1o koHewHbIX ipoaykToB (CO2 u H>0). KomnuectBenHoe onpenenenre [IBK B MoYe .........ccceveviiiinennne.

3ansitue 11. Bropuussie myTn 0OMeHa IITF0K03bl. MeTab0I1M3M TaiakTo3bl, PPyKTO3bI, STaHOJIA.
KonndecTBEHHOE OTIPEICTCHIE TITIOKO3ZBI B KPOBH ...eeouvveeureressreessseesseeessreessseesssseesasesssssessssesssssessssesessseesnns
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BUOXUMUS KPOB.......coiiiiiiiiii ettt nre e e
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UccnenoBanue OydepHbIX CBOHCTB CHIBOPOTKH KpoBH. KonmnuecTBeHHOE OIpe/iesieHre
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KPOBH METOJIOM 371eKTpodopesa Ha aneTuinenionose. OnpeaeneHue coaepKaHust KaabLus
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BUOXUMUMSA ITUTAHUSL. ..o

3anstue 29. buoxumus nutanus. buonoruueckas posib 6€JIKOB, JKUPOB, YIIIEBOIOB, BATAMUHOB.
KauecTBeHHbIE peakiiuu Ha BUTAaMUHBIL. OIpeeneHne Coaepx aHusi BATAMUHA C B MOYE. .........ceeverreneanne.

3anstue 30. buoxumus nutanus. MuHepalibHble BelleCTBa. Perysius BOIHO-3JEKTPOIUTHOTO
Oananca. Onpe/e/ieHue COAePIKaHUS HATPHUS M KAJTUSA B CBIBOPOTKE KPOBH ..veevveerveerieesinessressiesieessessseessnnns
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«BOTHO-MUHEPATBHBII OOMEH) ....c.vvieriairiesiiesieesteesteessne st as e e reesre s ate e ass e e st e bt e sreesbeesmeessn e s e e s reenreenreennneas
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3ansaTtue 33. KoHTposb MpakTHYeCKUX HABBIKOB OMOXMMHUYECKOTO aHAIH3A.
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MEAULIUHCKOTO (PAKYIBTETA (ATPEC BEO-CAMTA). .. eeveirieeeriirinnresresreere e sresre e sne e nneanes
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Yy4eOHOe n3nanue

Taranosu4 Anaronuit JImutpueBud
Ko40 Anekcannp Bragumuposny
PyrkoBckas )Kanna AnekcanapoBHa U Jp.

BUOJIOTUYECKAA XUMHUA

[TpakTUKyM JJ151 CTYACHTOB, OOYYAIOIIUXCS 11O CIIEIHATBHOCTIM
«JIeueOHoe neno» u «llemquarpusy»

OtBercTBeHHBIN 3a BbIyCK A. []. TaranoBuu
Kommnrerorepnas Bépcrka H. M. @egopuoBoit
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