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HPABWIA TEXHUKHU BE3OITACHOCTH ITPU PABOTE B XUMHUYECKOM
JJABOPATOPUH

K pabote B XuMu4eckux J1abopaToOpUsX IOMYCKAIOTCS JIMIA, MPOIIEANINEe HHCTPYKTAX IO
OXpaHe TPyAa U He UMEIOIIHNE MPOTUBOMOKA3aHUH 110 COCTOSHUIO 3/JOPOBBSI.

OOyuaroniuecsi 00s13aHbI BBITIOIHITH TPEOOBAHUS IO OXpaHEe TPyHa MOXKapHOU Oe30macHo-
CTH, 3HATh MOPSIOK JACUCTBUI MPH MOKAPE, MECTA PACTIONIOKEHUS CPEICTB TIOKAPOTYIICHHS.

[Tpu pabore B 1abopaTopuu BOZMOKHO BO3ACHCTBHE HA PAOOTAOIINX CISAYIONUX OMACHBIX
1 BpCAHBIX ITPOU3BOACTBCHHBIX (baKTOpOB:

— XHMMHUYECKHE 0KOTH MPH TIOTAaHUHU Ha KOXKY WIIH B TJ1a3a CIKUX XUMHUYECKIX BEIICCTB;

— TEPMHYECKHE OXKOTH IMPH HEAKKypaTHOM II0Jb30BAHWU CIIMPTOBKAMH W HArpeBaHUU
JKUJIKOCTEI;

— TOpPE3bI PyK MPU HEOPEKHOM 00paIlleHUH ¢ JIa0OpaTOPHOU MOCYAOH;

— OTpaBJICHHE TIApaMH WJIM Ta3aMH BBICOKOTOKCUYHBIX XUMUYECKUX BEIICCTB;

— BO3HHMKHOBEHHE MOXKapa MPU HEAKKypaTHOM OOpAIEHUU C JISTKOBOCILIAMEHSFOIIUMHUCS
1 T'OPHOYUMH KUAKOCTIAMMU

PaGoTath B moMeInieHnu 1ab0paTOpHK pa3periaeTcs TOJIbKO B IPUCYTCTBUU TIPSO aBaTEeIIsl.

PaboTa ¢ XMMHUYECKMMHU BEIIECTBAMH O€3 CICIOACHKIbl U HAINYHS HEOOXOJAUMBIX CPEICTB
3al0WTHI I'J1a3, OPraHOB AbIXaHUs, KOKHBIX ITOKPOBOB 3aIllpCiacTCA.

[lepen 3axuraHveM CIIUPTOBKH HY)KHO yIIOCTOBEPUTHCS, YTO KOPIYC €€ MCIPaBeH, (PUTHIb
BBINYIIEH Ha HYXKHYIO BBICOTY M PACIyIlleH, a TOPJIOBUHA U JCPiKaTellb QUTHIIS CyXHUE.

3a)¥OKEHHYIO CITUPTOBKY HEJIb3sI IEPEHOCUTH C MECTa Ha MECTO, HEJIb3s 32)KHUraTh CTUPTOBKY
OT JPYTOM.

lNacuth ciUpTOBKY HY)KHO, HAaKpbIBas miaMsi (PUTHIIS KOJIMAyKoM. 3aayBaTh IJlaMsl 3arpe-
I1aeTCsl.

Kaxnpiii 00yJaromuiicsi JOJDKEH BBIMOIHATH JIA00OpaTOpHBbIE pabOThl Ha 3aKPEIUICHHOM 32
HUM y4eOHOM MecTe, He 3arpoMO’KJIaTh €ro MOCTOPOHHUMH Tpeameramu. [lepexon Ha apyroe pa-
Oouee MecTo Oe3 pazpenieHus MPEToaaBaTells He JOIyCKaeTcsl.

[epen BbIMONHEHUEM J1a00OPATOPHOI PabOTHI CTYACHT 00s13aH U3YUYUTh METOJUKY U TPeOo-
BaHUs 110 € 0e30MaCHOMY IPUMEHCHHUIO.

[TponuThle HA TIOJ WIIA CTOJI BEHIECTBA O0yJarONIUecs] MOTYT 00€3BPEIUTh U YIAIHUTH IO
PYKOBOJICTBOM TIpenofaBatessi uiin JabopaHTa.

OOyuaronuMces 3anpenaeTcs MoKuAaTh Ja00paTOPHI0, OCTABIIsAsA 0€3 MPUCMOTPA 3aXIKEH-

HBIC CITUPTOBKH U APYI'UC HAIrPpCBATCIbHBIC HpI/I60pLI.
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[TpaBumna paGoThl Ha TabOpaTOpHOU IIEHTpHUDYTE.

[MonkmrounTh HEHTPU(DYTY K MUTAIOIIEH CETH C MTOMOILBIO CETEBOTO IIHYPA.

OTKpBITH KPBILIKY.

[Tpobupku pa3MecTHTh B THE3JaX MONAPHO, YETHOE YU CIIO.

3aKpbITh KPBILIKY.

VY CTaHOBUTH HY)KHYIO CKOPOCTb BPaIlICHUS.

Bxutounth 1eHTpU(dyry HakaTHEM Ha CETEBOW BBIKIIIOYATENb, HAXOJAIIMICI Ha IyJbTe
YIIPaBJICHUS.

ITo ucreuenun TpeOyeMoro BpeMEHH BBIKIIOYUTH HEHTPU(PYTYy HakaTHEM Ha CETEBOM BbI-
KIIIOYaTEllb.

ITocne nosHONH OCTAaHOBKM CHATH KPBILIKY U BBIHYTH IPOOUPKHU.

3aKpbITh KPBILIKY.

[IpaBuna paboTsl Ha POTOINEKTPOKOIOPUMETPE.

BxirounTs B ceTb.

[locTaBuTh B KapeTKy KIOBETbI C KOHTPOJBHBIM UM OIBITHBIM PacTBOpaMH TakKUM 00pa3oM,
4TOOBI JIy4 CBETa MPOXOUII Yepe3 KIOBETY C KOHTPOJIbHBIM PACTBOPOM, HaXKaTh Ha IYCK.
IIpu oTKpeITOM KpblliKe HaxaTh KHONKY 111(0).

3aKpbITh KPBIIIKY U HAXaTh KHONKY K(1).

[TomecTuTh B J1y4 CBETA KIOBETY C ONBITHBIM PACTBOPOM U HaxkaTh KHONKY JI(5).

CHATH NOKa3aHusl.

[TpaBuiia pabOTHI C MUMETATOPOM.

OCTOpOKHO BCTaBbTE HYKHYIO TUMNETKY B CHIIMKOHOBBIH Jiep:KaTesb MUIETaTopa.

Jlns 3a0opa KHUJIKOCTH TOMECTUTE MHIIETKY B PacTBOp M BpAIIEHHEM KPYIJIOTO pPOJIMKA
HabepuTe HEOOXOAUMBIN 00bEM B MUIETKY.

[lepemecTuTe MUMNETKY B JPYryl0 €eMKOCTh U BpallleHUEM pOJIMKa B 0OpaTHOM HaIlpaBICHUU
OCYIIIECTBUTE BHITECHEHUE KMJIKOCTH U3 UIETKU B HY)KHOM 00BbEME.

ITo oxoHYaHMM PaOOT 1OCTAaHBTE MUMETKY U3 CUIMKOHOBOIO JAEprKaTells MUIeTaTopa.



3AHSITHE 1. BBEAEHUE B BUOXUMHUIO. IPOCTPAHCTBEHHASI CTPYKTYPA
BEJIKOB. PU3UKO-XUMHNYECKHUE CBOUCTBA BEJIKOB.
BBICAJIMBAHUE U OCA’KIEHUE BEJIKOB

AKTYaJIbHOCTH T€MbI

N3ydenue (QU3NKO-XMMHYECKHX CBOWCTB OEIKOB HEOOXOMUMO IJIsi IOHMMAaHHS MEXaHH3MOB
pa3BUTHsSI MHOTUX IaTOJOTHYECKUX COCTOSIHUN (HAlpuMep, OTEKOB), MEXaHU3MOB TpaHCIIOpTa Be-
IeCTB (B TOM YHCIIE JICKAPCTBEHHBIX MPENapaToB), OOIMIMX CBOMCTB ()ePMEHTOB KaK OMOIOTHUECKUX
Karanu3zaropoB. Ha 3HaHMM (U3MKO-XUMHUYECKUX CBOWCTB OEJIKOB OCHOBAaHO MX HOJYYEHHE U HC-
MOJIb30BAaHHUE B KAUECTBE JICKAPCTBEHHBIX NPENaparoB. Peakium ocakIeHUs UCIIONb3YIOTCS B MEIU-
LUHE JUIA oTpeiesieHus 0enka B OMOJIOrHYeCKUX KUIKOCTSX, JJIsl BhIJEICHHUS OCIKOB U3 PacCTBOPOB.

ean 3ansaTus

W3y4unth ypoBHHM CTPYKTYPHOM OpraHu3anuu MoJekyisl 6enka. ChopMupoBath mpeacTaBiie-
HUE O KOH(OPMAIMOHHBIX COCTOSHHUSIX OEIKOBOH MOJIEKYJIBI M 3HAYEHHHM NPOCTPAHCTBEHHOMH
CTPYKTYpHI B pyHKIIMOHHPOBAaHUU OeTKOB. [[03HAKOMUTBCS C PeaKLMSIMH OCaXKICHUSI OETTKOB.

TpeGoBaHusl K HCXOTHOMY YPOBHIO 3HAHUI
J1J1s1 TIOJTHOTO YCBOGHUS TEMBI HEOOXOIUMO ITOBTOPUTH 3.
®  DU3UKO-KOIIOUOHOU XUMULL:
— y4YEHHE O pacTBOPAX;
— CBOICTBA OCIIKOBBIX PACTBOPOB KaK KOJUIOMIHBIX CUCTEM;
—  PacTBOPUMOCTH OEJKa;
® OUOOp2AHUYECKOU XUMUU
— MOHSTHE 00 YPOBHIX CTPYKTYPHOM OpraHN3aluu OCJIKOBBIX MOJICKYIL;

— JCHaTypauu:da U JCHATYpUPYIOLIUC (baKTOpr.
I_[J'lﬂ NMPOBECPKHU UCXOTHOI'0O YPOBHHA 3HAHUH BBLIIOJHUTE CJIeaAyrmue 3alanusi:

3a0anue 1. YxkaxxuTe CBOMCTBA, XapaKTE€PHbIE JJIs1 TPYOOAUCIIEPCHBIX CUCTEM:
A. nTeHncuBHOe OpoyHOBCKOE JIBMKeHHE YacTull. b, TepMoauHaMuyueckast HEYCTOMUUBOCTb.

B. Onanecuenmus. I'. CeqnmenTarus.

3aoanue 2. Ykaxure CBOWCTBA, IPUCYIIUE CYCIICH3UHU (B OTIIMYME OT UCTHHHBIX PACTBOPOB):
A. Ilpo3padHOCTb. b. TepmonnHamMuueckast yCTOUYUBOCTb.
B. I'ereporeHHOCTS. I'. MyTHOCTS.

3aoanue 3. Yxaxure CBOMCTBA, XapaKTEPU3YIOIINE KOJUIOUIHbBIE PACTBOPHI:
A. Huzkoe ocMoTHYEeCKOE JaBICHUE. b. Ceropaccesaue.
B. Jlns wactun aucnepcHou (a3pl XapakTepHa CeAMMEHTAIIUS.
I'. Boicokast nupdy3nst gacTui AUCEpCHON (Hassbl.

3aoanue 4. MeToapl OUUCTKU KOJUIOMJIHBIX PAacTBOPOB OCHOBAHBI HA CJICAYIOIIMX CBOMCTBAxX
(BBIOEpUTE IPABUIIBHBIE BAPUAHTHI):
A. Pa3zmepsl yacTull qucrepcHoil Gassl 6ouible pa3MepoB YacTUI] IPUMECEH.
b. KonnienTparms yactuil aucnepcHoi ¢azbl 00JIbIe KOHIIEHTPAITUH YaCTHI] IPUMECEH.
B. Tuddy3un yactui npumeceit uepes GpUIbTp.
I'. Auddy3un yactuil npumeceit uepes meMOpany.

HpaeuﬂbHocmb peweHuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHus

1. YpoBHU CTPYKTYpHOI OpraHU3aliu OEIKOB.
2. OcobeHHoCTH (YHKITMOHUPOBAHUS OCIKOB ¢ YETBEPTUYHOU CTPYKTYpoil. DddexT koome-
PaTHUBHOCTH.



3. Obume (puU3NKO-XMMUYECKHE CBOMCTBAa OEIKOB (BSI3KOCTb PACTBOPOB, HE3HAYUTEIbHAsS
maddy3us, onTHYecKas AKTUBHOCTb, MOJBM)KHOCTh B AJIEKTPHYECKOM TIOJ€, TOTJIONICHHE
Y ®-nyyeit, pacTBOPUMOCTH B BOJIE).

4, ®akTophl YCTOMYMBOCTH OCIKOBBIX PacTBOPOB (3apsa Oenika, ruapaTHas 0001049Ka, MOJIe-
KyJIsipHas Macca, popmMa MOJIEKYJIbI). MI303JIeKTpHUECcKOe COCTOSTHUE.

5. 3aBUCUMOCTH PaCTBOPUMOCTH O€JKa OT PEeaKIMH Cpeabl (M303JIEKTpUYecKasi TOUKa), HOH-
HOM cuJIbl, TeMIiepatypsl pactBopa. OcaxjeHue 0enkoB (00paTUMOE OCaXKIEHUE — BBICATIMBAHUE,
HEOOpaTUMOe OCAXKICHHE).

CIIMCOK UCHOJIb30BAHHOM JIUTEPATYPbI
OcHosnasn
1. Buonoecuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 21, 24-25, 33—39.

Buonoeuueckaa xumus / A. J1. Taranosud [u np.]. Musck : benapycs, 2013. C. 4-13.
Koncnexm nexuuil.
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Jononnumenvnas
Jlenunooicep, A. OcuoBbl Onoxumuu / A. Jlenunmxep. Mocksa : Mup, 1985.
2. Buoxumus 4enoseka / P. Mappu [u 1p.]. Mocksa : Mup, 1993.
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3aaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue 1. 3HaTh YPOBHU CTPYKTYPHOI OpraHu3aniu OEIKOB U OCHOBHBIE CBSI3U, y4acTBYIO-
1€ B UX (OPMUPOBAHUU.

1.1. ITonGepure K KaKAOMY YPOBHIO CTPYKTYpHOH OpraHu3anuu Oejika COOTBETCTBYIOILEE
MOHsATHE, 0003HAUYEHHOE OYKBOA:

IlepBuuHas cTpykrypa. A. IIpocTpaHCTBEHHOE PACIOJIOKEHUE OTIIEIBHOTO y4acTKa
Bropuunas cTpykrypa. MOJIMIIENTUIHON LETH, COIePKAIIEeH O-CIIUpau U B-CTpy-
Hagsropu4Has CTpyKTypa.  KTYpBI.

TpernuHas cTpykTypa. b. Ilopsaok uepenoBaHusi aMUHOKHCIIOT B TIOJIUIICIITHTHON
UYerBepTUuHas CTPYKTypa.  LICHH.

ok e

B. O6benuHeHne B ONpeIeICeHHOM MOPSAKE ABYX WU
OO0JIBIIEr0 KOJIUYECTBA IPOTOMEPOB B MOJIEKYJIE OJIUIO-
MEpPHOTro OenKa.

I'. Crioco® ykaJKu OT/ENbHBIX YYaCTKOB MENTHAHON LenH
B BUJIE OL-CIIUpaliel U [3-CTPYKTYp.

JI. PacniosioxkeHue B IpOCTPAHCTBE BCEW IMOTUIIEIITUIHON
L[eNY, UMEIOIIel B CBOEM COCTABE OL-CIIUPAIU U [3-
CTPYKTYpBHI.

E. IlonunentuaHas 1enb, KOTOpas CTaOMIM3UPYETCs MeT-
TUJHBIMHU CBA3SIMU MEKIY OCTaTKAMHW aMUHOKHUCIIOT.

1.2. IlogOepute, KaKOMy YPOBHIO CTPYKTYpPHOM OpraHu3alMu OejKa COOTBETCTBYET KaXKblil
MIPOHYMEPOBAaHHBIN THII CBSI3U:
1. CBsA3b MeX/1y KapOOKCUIIBHBIMU U aMUHOTpYyNIaMu paau-  A. [lepBuuHast CTpyKTypa.

KaJIOB AMUHOKHCIIOT. b. Bropuunas ctpykrypa.
2. CBs13b MEX]y O.-aMHHO- U Oi-KapOOKCHIbHBIME TpyrmamMu  B. TpeTuynas crpykrypa.
aMHHOKHCIIOT. I'. YerBepTuuHas CTpyKTypa.

3. CBs3b MEXY paavKaiaMy UCTEUHA.

4. BoiopoiHbIe CBSI3U MEKY MENTUAHBIMU IPYINITUPOBKAMHU.
5. BomopoaHsie ¢BsI3U MEXly paauKalaMd aMHUHOKHUCIIOT.

6. MexpaaukanbHble THAPOPOOHBIE B3aUMOACHCTBHSL.



3aoanue 2. Bcnomuure, 4To:

— OenKOBBIE MOJICKYJIBI UMEIOT IIEHTPHI CBSI3bIBaHUS (aKTHUBHBIC IIEHTPHI) C APYTHUMH Bele-
CTBaMHU (JIMTAH/IaMH );

— aKTHBHBIC LEHTPHI GOPMUPYIOTCS U3 aMUHOKHUCIOTHBIX OCTaTKOB, COJMKEHHBIX Ha YPOBHE
TPETUYHOUN CTPYKTYPHI;

— CBSI3U MEXy OCJIIKOM Y JIMTAHJAOM MOTYT OBITh HEKOBAJICHTHBIC U KOBAJICHTHBIE;

— OEJIKU TIPOSIBIISIOT BBICOKYIO CHENMU(PUIHOCTH MPH MPHUCOSAUMHECHUU JTUTAHJOB K IICHTPaM
CBSI3LIBAHUA,

— cnenuUIHOCTh B3aUMOJICUCTBUS OCIIKOB C JIMTAHJaMU OOCCTICUMBACTCS KOMIUIEMEHTAp-
HOCTBIO CTPYKTYPbI aKTUBHOTO IIEHTPA CTPYKTYPE JIMTAH/Ia.

2.1. B akTuBHBII HIEHTp OeKa BXOAT JIBa OCTaTKa aprMHUHA, OJJUH OCTAaTOK (peHUIIATAaHUHA U
OJYH OCTAaTOK BaJIMHa:

COO Hs
N
CHs NH; apr
~ ~COO (en
\ apr
NH; OH BAIl _~
A b
COO OH COO cxeMa aKTHBHOI'0
N meHTpa
NH3 Hj; OH
B r

OTBeThTE Ha BOIPOCHI:

A. Kaxoil u3 nepeuncrnennsix nuranioB (A, b, B, I') ¢ nauGonbiielr BepoSTHOCThIO OyneT
B3aMMO/ICHCTBOBAThH C aKTUBHBIM LIEHTPOM JAHHOTO O€JIKa U movYeMy?

b. Kakue Tumsl cBs3eil BO3HUKAIOT B Mpoliecce 00pa3oBaHMs KOMILIEKCa TaHHOTO OeKa ¢ JIH-
rafmom?

3aoanue 3. BcnoMHUTE OCHOBHBIE PEAreHThl U YCIOBHUS, BHI3bIBAIOIIUE IEHATYPALHIO.

3.1. BribepuTe nipaBHIILHBIC OTBETHI. J{eHaTyparus O0eika COmpoBOXKIACTCS:

A. N3meHnenueM koHpopmanuu 6enka. b. YMeHbl1eHHEM pacTBOPUMOCTH OeKa.

B. Pa3zpymenneM nenTuIHbIX CBSA3EH. I'. Hapymienrem nepBU4HON CTPYKTYpHI OelKa.

3.2. benku neHaTypupyroT B KJIETKE B pe3yJIbTaTe (BEIOSPHUTE MPABUIIBHBIE OTBETHI):
A. IloBbllIEeHHS TEMIIEPATYPBI.

b. U3menenuns pH.

B. JlelicTBHS IPOTEOIUTHUECKUX (PEPMEHTOB.

I'. Pa3peiBa craObix cBsI3€i, TOAIEP)KUBAIOIINX KOH(MOpMAITHIO OenKa.

J1. CunTe3a 0€JIKOB TEILIOBOIO IIOKA.

3aoanue 4. 3anomHUTE CTpoeHHE W (YHKIMH TEMOTJIOOMHA W MHOTJIOOMHA. YMEWTe nath
CPaBHHUTEJIBHYIO XapaKTEPUCTUKY CTPYKTYPHI M CBOMCTB ATHX OEIKOB.

BriGepute npaBuibHbIe OTBETH. B X01€ okcureHanuu reMorioOWHa TPOUCXOJUT Cleny-
o1iee:

A. VI3aMeHenue koHpoOpMaluu epBoro NpoTomMepa, 3aTeM BTOPOro U T. [I.

b. OnHoBpemMeHHOE H3MeHEeHNe KOH(pOopMalnii BCeX MPOTOMEPOB.

B. 3meneHue cBsA3el MEX Iy IPOTOMEPAMHU.

I'. I3MeHeHne BaJIEHTHOCTH KeJie3a B TeEMax IMPOTOMEPOB.
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3aoanue 5. Bcnomuute, 4to Oenku sBisitorest amdonautamu. CTerneHb HOHU3AIMH KaTHOHHBIX
Y aHWOHHBIX TPYIII, &, CJIEI0BATEIbHO, U 3apsi/i MOJIEKYJIbl O€Ka, 3aBUCUT OT 3HaueHus pH cpensl.

5.1. Onpenenute cymmapHsiil 3apsi nenranentuna npu pH=7: I'my-Apr-JIuz-Ban-Acn. Kak
M3MEHUTCS 3apsijl AToro nentuaa: a) npu pH < 7; 6) npu pH > 7?

5.2. YcBoWTE NOHATHSA «M303JIEKTPHYECKOE COCTOSHUE» U «M303JIEKTPUYECKasi TOUKay Oernka.

OTBeTbTe, NpH Kakux 3HaueHusX pH ycToiiunBoCTh pacTBOPOB OEJIKOB € M303JIEKTPUUECKUMU
toukamu 4,8; 5,3 u 6,1 OyneT HauMEHbIIeH U moUYeMy?

3aodanue 6. 3HaiiTe pakTOPHI, BIUSAIONINE HA PACTBOPUMOCTh OenkoB. OTBETHTEC HA TECTOBBIN
Bonpoc. PacTBopuMocCTh O€IKOB B BOJHOM Cpe/ie ONpeaesieTcs:

A. Nonuzanueit 0eIKOBON MOJICKYJIBI.

b. l'unparanueii 6eITKOBBIX MOJICKYJI ITPH PACTBOPEHUHU.

B. ®opmoii Mosekybl Oenka.

I'. CnocoOHOCTBIO CBSI3bIBATH IPUPOJHBIC JIUTAHBI.

Hpa6uﬂbHOCWZb pemeHuL? npoeepobme, conocmasue ux ¢ omeemamu.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOECHHMS T€MbI)

3aoanue 1. IlopGepuTe BepHbIE MAPhl YTBEPKIACHUI:
1. Henonsipasle pagukanbl aMUHOKUCIIOT. A. [IpeanouturenbHoe pacrookeHue — Ha Mo-

2. IlonsipHble aHMOHHBIE pa UK. BEPXHOCTH OCIIKOBOM MOJIEKYJIbI.
3. Oba. b. BzaumogeiicTBre nx GyHKINOHATIBHBIX TPYIIT
4. Hu onuH. (bopMHUpyeT BTOPUUHYIO CTPYKTYPY.

B. IIpeanodrurensHOE pacloaoKeHHe — BHYTPHU
0eIKOBOM MOJIEKYJIBI.
I'. YuactBytor B opMHUpOBaHUM TPETUYHON

CTPYKTYpBHI.

3aoanue 2. llenTp cBsA3bIBaHUS Oellka ¢ IMTaHIOM IIPECTaBIseT co0oi (BbIOepuTe Hanboee
TIOJTHBINA OTBET):

A. COBOKYITHOCTb PaUKAIOB AMUHOKHUCIIOT, COMKEHHBIX HA YPOBHE TPETUYHOM CTPYKTYPHI.

b. ®parMeHT NOAMIENTUIHON LEeTH.

B. Yuactok nmoBepxHOCTH O€TKOBOI MOJIEKYIIbl, KOMIUIEMEHTAPHBIN JIUTAH/TY.

I'. IlpocTeTndeckyro rpynmy Oenka.

JI. @parMeHT NenTUAHOTO OCTOBA.

3aoanue 3. Beibepute BepHBIe yTBepKIeHHs. HatnBHas puOoHyKIIea3a U IeHaTypupOBaHHAS
puboHyKIIeasa:

A. MeroT 01uHaKOBYIO0 KOH(OPMAITHIO.

b. ImMer0T 0/1IMHaKOBYIO IEPBUYHYIO CTPYKTYPY.

B. CriocoOHBI cBA3BIBATHCS € IPUPOHBIM JIUTAHIOM.

I'. IMe1oT 0JMHAKOBYIO MOJISKYIISIPHYIO Maccy.

3aoanue 4. B snepHBIX O€NKax-TUCTOHAX COJMEPKHUTCS OOJIBIIIOE KOJUYECTBO aMHUHOKUCIIOT-
HBIX OCTaTKOB apTUHWHA U JIN3MHA, & B OelIKe KPOBU aTbOyMHUHE — MHOTO OCTaTKOB TTTyTaMHUHOBOM
Y acraparuHoBOM KUCIOT. OTBETHTE HA BOMPOCHI:

1. B xakux cpenax Haxoxaarcs UOT stux 6enkos?

2. C kakuM 13 GENIKOB MOXKET B3anMozeiicteosars Ca’™?

OTBeTHhI K 321aHUAM

/s camonpogepku ucxo0Ho20 ypoGHs 3HAHUIL:
1-5,T; 2-B,T; 3-A,B5,B; 4—A, T.



Jlna camocmoamenwvhou pabomuol:

11- 1-B,E;2-T;3-A;4-];5-B);1.2-(1-B, I;2-A;3-A,B, I;4-5b;5-B
I'6—B,I); 2.1 — (A — nurana b; b — nonnsie, ruapododusie); 3.1 — A, b; 3.2 - A, B, ;4 — A;
5.1 — «O», a) «++», 6) «— —»; 5.2 —npu pH=UIT; 6 — A, b, B.

JIABOPATOPHAS PABOTA (60 munyT)

HNHCcTpyKIUS K NPAKTHYECKOMY 3aHATHIO

Pab6ota 1. Boicanueanue 6enkoe

BricanuBanne — oOpaTuMasi peakiusi OCaKIACHHs OCIKOB U3 pacTBOpa C TIOMOIIBIO OOIBIINUX
KoHIreHTpanuii HenTpanbHbIx cojei: NaCl, (NH4).SO4, MgSO,.

[Tpu BBICATMBAHUM MPOUCXOMAT ACTUIpATAIUs MOJEKyl Oenka. Ha mpoliecc BhIcalMBaHUS
BIIUSACT Al (PaKkTOpOB: THAPOPUIBHOCTD O€lKa, €r0 OTHOCUTEIbHAS MOJIEKYIISIpHAS Macca, 3apsl, B
CBSI3M C YeM /ISl BBICAJIUBAHUS PA3IMYHBIX OCITKOB TPeOyeTCsl pa3Has KOHIICHTPAIUsl OJHUX U TE€X
&Ke coueit. AnbOyMuHBI ocaxaaroTcs B HackiieHHOM p-pe (NH4)2SO4, a rito0yauHbl — B mosyHa-
coiieHHOM p-pe (NH4)2SO4, Tak kak y riio0ynuHOB 0OJblas MOJCKYJISIPHAs Macca M MEHBILUI 3a-
psid, 4eM y allbOyMHHOB.

BricanuBanue 6enkoB — oOpaTuMasi peaklius, TaKk KaK 0ca/JloK Oejika MOXET BHOBb PAacTBO-
PATHCS TIOCTIe YMEHBIICHHUS KOHIIEHTPALUU COJIEH MyTeM Huaiu3a Ui Pa3BeACHUs BOJOM.

B cooTBeTcTBUU ¢ moO0KeHUEM HOHOB B psiy ['odmericTepa, XJIOpUI HATPUSL OCAXKAAET Oell-
ku ciabee, ueM cynb(haT aMMOHUS, BCIEICTBUE €r0 MEHbILIEH AerUAPATUPYIOLIEH CIOCOOHOCTHU:

S0, > CI>Br>NO; > > CNS~
Ca’*>Li*>Na'>K"'>Rb™ Cs".

Paznenenue anbOyMUHOB U TTOOYIUHOB siHUHOTO Oeyka

Xoo pabomer.K 20 xammsaMm sudHOro Oenka ao0aBisitor 20 Kamenb HACHIIIEHHOTO p-pa
(NH4)2SO4 u mepememmBaroT. Beimamgaer ocamok sudHoro riaodymuna. Yepes 5 MHH 0CagoK OT-
(GUIBTPOBBIBAIOT, UCIIONIB3YS OyMaxHbIH GuibTp. B dunprpare ocraercs apyroit 0e10k — SUYHBIN
anpOymuH. K ¢unbrpaTy 100aBISIOT M3MEIBUYEHHBIN MOPOLIOK Cyib(aTa aMMOHHUS JO TMOJHOTO
HACBILLICHHS, T. €. TIOKa HOBas MOPUHMs MOPOIIKA OCTAETCS HEPACTBOPEHHOMW. BbImaBmmii ocagok
anpOyMHHA Takke OTGUIHTPOBBIBAIOT. C (GUIABTPATOM MPOBOAAT OMYPETOBYIO PEAKLUIO: K (PHIb-
Tpary nobasisrot 2 kammm 1% p-pa CuSO,4 + 5 kamens 10% p-pa NaOH. OrpunarensHas 6umypero-
Bas peakius (rony0oe oKkpanimBaHue) yKa3bIBaeT Ha OTCYTCTBHE OelKa B UCCIIEAyeMOM pacTBOpE.

Pesynbrar:

BriBo:

PaGora 2. Ocaxcoenue denkos

Jenatypanus O6enka (HeoOpaTUMOe OCa)XJACHUE) CBOAUTCS K HAPYIICHUIO MPOCTPAHCTBEHHOM
CTPYKTYpHI OeKa U moTepe UM OMOJIOTUYECKUX CBOUCTB. [Ipu HeoOpaTUMBIX PEeaKIUsIX OCaXKICHUS
OCJTKH MPEeTepIIeBaOT NTyOOKHE U3MEHEHHS H HE MOTYT OBITh paCTBOPHUMBI B TIEPBOHAYAILHOM pac-
TBOpHTeNe. K HeoOpaTUMBIM peakiusiM OTHOCSITCS: OCKICHUE Oellka COJSIMU TSIKEIBIX METaJlIOB,
MHUHEPAJIBHBIMA U OPraHMYCCKUMH KHUCJIOTaMHU, AJIKaJIOMJHBIMH COCAVMHCHUAMU U OCAXKACHHUC ITIPHU
KUTISTYCHUH.

OcaxgeHue OCJIKOB CONSAMH TAKEIBIX METAIIOB
OcaxneHue OEIKOB COJSIMH TSDKENBIX METAIIOB, B OTIIMYME OT BBICAJIMBAHMS, MPOUCXOAUT
1pU HEOOJIBIIMX KOHLEHTPAIMIX Colel. beslku mpu B3auMOoIeHCTBHHU C CONSIMU TSDKEJIBIX METAJIOB

9



(cBuHIIA, MeaH, cepedpa, PTYTH U Ap.) aACOpOUPYIOT X, 00pa3ys cojeoOpa3Hble U KOMILJICKCHbIC
COCIMHEHHMS, PACTBOPUMBIC B M30BITKE ITHUX COJICH (3a MCKIIOYCHHEM COJiel HUTpara cepebpa u
XJIOpU/Ia PTYTH), HO HEPACTBOPUMBIE B Boje. PacTBopeHne ocagka B M30BITKE COJIEH HA3bIBACTCS
aocopouuoHHON nenmu3zayueii. IT0 TIPOUCXONUT BCIICICTBUEC BOSHUKHOBEHHS OJJHOMMEHHOTO T10-

JIOXKUTCIIBHOT'O 3apsi/ia Ha YaCTHLIAX OecIka.

Xoo pabomwi
PeakTuBbI 1-s1 mpoOupKa 2-51 npodupKa
PactBop stmuHOTO OenKa 5 Kanenb 5 Kamenp
1% p-p cynsdara Mmenn 1-2 xanmm —
5% p-p HUTpata cepedbpa - 1-2 xamm

Ommemumo 06pazosarie 0caokd

1% p-p cynsdarta Mmean (M30BITOK)

5-10 xanens

5% p-p HUTpata cepedpa (M30BITOK)

5-10 kamens

Ommemums pacmeopenue ocaoka

CriocoOHOCTh OejTKa MPOYHO CBSA3BIBATh MOHBI TSHKEIOTO METaJIa B BUJIE HEPACTBOPUMBIX B
BOJIE OCAJIKOB UCMOJIB3YETCS KaK MMPOTUBOSAINE MPH OTPABJIEHUAX COJSMH PTYTH, MEIM, CBUHIIA U T.
1. Cpa3y nocne OTpaBJICHHS], IOKA COJM €UI€ HE YCIEIM BCOCAThCA M HAXOMATCS B JKENyJIKe, MO-
CTpaJaBIIeMy JAIOT BBITUTH MOJIOKO UM OEJIOK KypUHOTO SIHIa, a 3aT€M BBI3BIBAIOT PBOTY, YTOOBI
YAAIUTh A1 U3 OPraHu3Ma.

BriBo:

OcaxjaeHue 0€JIKOB KOHUEHTPUPOBAHHBIMU MUHEPAJIbHBIMHU KUCIOTAMU

KoHnenTpupoBaHHble MUHEpaJbHbIE KHCIOTHI BBI3BIBAIOT JICHATYpaIuio Oeilka U 00pa3yroT
KOMIUTEKCHBIE con Oenka ¢ kuciotamu. OprodochopHas kucimora ocagka He naeT. B m30bITke
BCEX MHHEPAIbHBIX KHCIIOT, 32 UCKIIOUYEHUEM a30THOM, BHITIABIIHIA 0Ca/I0K Oellka pacTBOPSETCS.

Xoo pabomwi
PeakTuBbI 1-1 mpoOupka 2-s1 mpodupKa

HNO; (xomit.) 10 xarenn —
H,SO, (koHI1.) — 10 xarrennb
OCTOpPOKHO, IO CTEHKE MPOOUPKH, TOOABISIFOT OEITOK 10 kanens 10 kanenb
Ommemump nosienenue ocadka Ha epanuye pazoena gasz
M36srroxk HNOj3 (koHII.) 10 xarenn —
M36p1TOK H,SO,4 (KOHII.) — 10 xarrennb
Ommemums pacmeopenue ocadka

BriBon:

[Toamucsr mpenomaBaTens:
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3AHATHE 2. PEPMEHTbBI. KJIACCU®UKAILIUS, CTPOEHUE, CBOMCTBA.
BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA CKOPOCTD
®EPMEHTATUBHBIX PEAKITAM

AKTYaJIbHOCTH T€MbI

depMeHTBI — 3TO OMOJIOTUYECKUE KaTaTu3aTOPhl OCIKOBOW MPUPOABI, KOTOPBIE KOHTPOJIHU-
PYIOT PAKTUYECKH BCE XUMHUECKHUE MPOIIECCHI, TPOTEKAIOIINE B )KUBBIX OpraHM3MaXx.

B ornuume OT HEOENKOBBIX KAaTaM3aTOPOB KaxIbld (EpMEHT CIocOoOeH KaTalu3upoBaTh
JIMIIB OYSHb HEOOJIBIIIOE YUCIIO PEAKIIHIA, YaCTO TOJIBKO OJIHY.

3HaHWE YH3UMOJIOTHU UMEET OOJBINOE 3HAYCHHE JJISI TIOJITOTOBKU U MPAKTUYCCKOM JIesATEIb-
HOCTH Bpadya. MHorue 0oJie3HU (BPOXKJIEHHBIE HapyIIEHUs MeTaboIn3Ma) 00yCIOBICHBITCHETHY E-
CKMMH HapylIICHUSMHU B cuHTe3e (hepMeHTOB. [Ipu moBpexaeHNN KIETOK (BBI3BAHHOM, HAIpUMeED,
HEIOCTaTKOM KPOBOOOpAIIEHUS] WJIM BOCIAJICHHEM) HEKOTOpbIe (DEPMEHTHI IMOMANAl0T B IUIA3My
KpOBH. V3MepeHne aKTHBHOCTH TaKuX (PEPMEHTOB OOBIYHO HCITOJIB3YETCS IS TUATHOCTHKH MHO-
I'MX paclpoCTpaHEHHBIX 3a0oyieBaHWil. J[MarHOCTHYECKass YH3UMOJIOTHS — O0JIACTh MEIUIIMHBI,
UCToJIb3yIomas (pepMeHTBI Il TUArHOCTHUKU M KOHTPOJIA 3a pe3ysibTaTaMu JieueHus. DepMeHTH
MPUMEHSIOTCS U B TEPAIMU CAMBIX PA3JIMYHBIX 3a00JICBAaHHIA.

Ieanb 3ansaTHA

Hay4uTbcs NpuMEHATh 3HaHUSI O CBOWCTBAaX (pepMEHTOB B (PEPMEHTHOM COCTABE OPraHOB MPU
HOCIIeYIOIIeM M3Y4eHHH MEeTaboIi3Ma OpraHOB M CHUCTEM, a TakXKe JUIsS PEIICHUS BOIIPOCOB AWa-
THOCTHKH, POGUIAKTUKH ¥ JICUCHHs] OOJIe3HEH, CBS3aHHBIX C HApyIICHHEM (YHKIHOHHPOBAHUS
(bepMeHTOB.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHMI

J171s1 MOJTHOTO YCBOEHMS TEMbI HEOOXOUMO MOBTOPUTH U3!

® o0OwWell xumuu.

— o0ImIue 3aKOHOMEPHOCTH M MEXaHU3MBbI TIPOTEKAHMS XUMHUYECKUX PEaKIIHil;

— OCHOBHBIE MTOJIOKEHUSI TEOPUH KaTaJlM3a;

® OUOOpP2aHUYECKOU XUMULL.

— KiaccuduKaIys OpraHudecKuX peakifii o HampaBiIeHHUIO U pe3ylibTaTaM Peakiliu;

— CBOWCTBa U CTPOECHUE OEIIKOB;

— Ka4eCTBEHHBIC PEaKIUU Ha KpaxMall U TJII0KO03Y, UCIIOJIb3yEeMbI€ JIJIsl OLIEHKH CTETIeHU TH /-
poJin3a Kpaxmaria.

I_[.]'lﬂ CaMOIIPOBEPKU UCXOAHOT0 YPOBHSA 3HAHUI BbINOJHUTE CJIeaAyrmue 3aianus:

3aoanue 1. Katanu3aTopsl yBeIMUUBAIOT CKOPOCTh PEAKIUH, TaK KakK:

A. VI3MeHsI0T CBOOOAHYIO SHEPTUIO PEAKIIUH.

b. YMeHb11at0T CKOpOCTh 00paTHON peaKkiuy.

B. N3MeHAIOT COCTOSIHNE PaBHOBECHUS PEAKIINH.

I'. YMeHbIIatoT 3HEPT U0 aKTUBALIUH.

J1. 36upaTenbHO yBETMYMBAIOT CKOPOCTh MPSIMON PEaKIMU, HO HE YBEINYUBAIOT CKOPOCTh
00paTHON peakLuu.

3aoanue 2. IlonOepute cooTBeTCTBUS (YPOBEHb CTPYKTYPHOM OpraHH3aluu Oejika — Xapak-
TEpHBIE TUIIBI CBSI3EH):

1. TlepBuunas cTpyKTypa A. Bonopoansie cBs3u

2. BropuuHas cTpykTypa b. MoHHEbIE CBA3M

3. TperuuHas cTpyKTypa B. I'mapodo6HbIe B3auMoaeicTBUS
4. YerBepTUUHAs CTPYKTYypa I'. Ilentunnsle cBA3U

. ducynbduaasie cBsI3u
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3aoanue 3. HazoBuTe KOGEPMEHTHI, CTPYKTYpa KOTOPBIX U300pakeHa CXEMAaTUYECKH HIDKE:
3.1. U30amiokca3uH — puOUTOIN — 0cTaTOK — (hOCHOPHBIN OCTaTOK — prbO3a — aJCHUH.
3.2. HukotuHamua — pr6o3a — hochopHslii ocTaTok — (hochOpHBI 0CTaTOK — pub03a — aJJCHUH.

3aoanue 4. Bam nanbl yeTbipe MpoOUPKU C HEM3BECTHBIMU pacTBopamu. [Iponenas peakiyio ¢
peakTuBOM JIFOT OIS, MOMYYHIIH CIIGAYIOIINE OKpacku: 1) cunsis; 2) Oypas; 3) skenrast; 4) ¢puoseroasi.

4.1. B xako# mpoOupKe MPOU30IIIesT OJHBIN THIPOIN3 Kpaxmasia?

A. B niepBoii nmpoGupke. B. B Tperbeii npobupke.

b. Bo BTOpOIi mpobupke. I'. B uerBeproii mpodupKe.

4.2. BeiOepurte npoayKT, 00pa3yroMIHiAcs MPU KPAaTKOBPEMEHHOM THAPOIIN3E Kpaxmaa:

A. I'moko3a. b. JlexcTpuHbI. B. Caxapo3sa.

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

BOI[pOCI:.I AJIs oﬁcymennﬂ

1. OcobenHocTu PepMEHTOB KaK OEITKOBBIX KaTaIU3aTOPOB.

2. CoBpemeHHas kinaccudukanus (GpepMEeHTOB M HOMEHKIaTypa (pepMeHTOB (cucremaTHye-
ckoe u pabouee HazBanus). Llndp pepmentor. OOmas xapakTeprCTUKa KIACCOB.

3. Crpoenue pepmenToB. KopepmeHThI, nX Kiaccupukanus u poiib. biIok-cxeMbl CTPYKTYpbl
HA', HAJI®", ®AJl u ®MH.

4. BaustHue KOH(POPMALMOHHBIX U3MEHEHUH Ha aKTUBHOCTh (DEPMEHTOB, ACHATypalus.

5. Kuneruka epMEeHTATHBHBIX peakIuid. 3aBUCIMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIIU
OT KOHIeHTpauuu cyocrpata, pH, TemnepaTypsl (MOJIEKYISpHBIA MEXaHU3M, Ipaduyeckas 3aBUCH-
Mmocth). Koncranra Muxasmuca (Ky), ucrions3oBanue Ky i mporHo3upoBaHus MpoTeKaHus Ouo-
XUMHUYECKHUX PeaKIuil.

6. CnemuduuHocTs neiicTBus hepmeHToB. Buabl crienudpuaHocTy.

CIIMCOK UCHOJIb30BAHHOM JIUTEPATYPbI
OcHnoenas
1. Buonoeuueckasn xumus / B. K. Kyxra [u ap.]. Mocksa : Bunom, Munck : Acap, 2008. C. 46—49, 53-54, 56—66.
2. KoHcnexm nexuuii.
3. Buonozuueckas xumus / A. J1. Taranosud [u ap.]. Munck : Benapycs, 2013.C. 23-27.
Jononnumenshnasn

1. Jlenunooxcep, A. OcHoBsl 6roxumuu / A. Jlenunmkep. Mocksa : Mup, 1985.
2.  Buoxumus genosexa / P. Mappu [u ap.]. Mocksa : Mup, 1993.

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

3aoanue 1. OGpaTuTe BHUMaHKE Ha TO, YTO KaTaJIU3aTOPbI:

a) YBEIMYMBAIOT CKOPOCTh XUMHUUYECKOM peaklinu;

0) B IIpoliecce peaklui He PacXOAyroTCs;

B) B paBHOM CTETIEHU KAaTaIU3UPYIOT KaK MPSAMYI0, TaK U 0OpaTHYIO peaKIiu.

1.1. 3anomuuTe, 4TO GENIKOBas MpUpPOAa (hepMEHTOB 0OYCIOBINBACT CIEUU(DUIHOCTD UX JIEH-
CTBHUSL.

1.2. [TonGepute COOTBETCTBYIOIIME MAPbl BOIPOC — OTBET:

1. YBennuuBarOT YHEPTUIO0 AKTUBALINH. A. Hebuonoruueckre KaTtaau3aTophl.
2. B mponiecce peakuyy He PacXoyrOTCs. b. ®epmeHTsI.

3. HecnieninpuuHs!. B. O6e rpynmnel kaTaan3aToposB.

4. IarubupyroTcs aHajgoramu cyocrpara. I'. Hu oimH U3 KaTanu3aTopos.

1.3. 3anummuTe B 00IIeM BHJIE PEAKIMIO ¢ ydacTHeM (PepMeHTa, MCTOb3ys CUMBOJBL S —
cyocrpar, E — depment, ES — npomexxyTounslii komrieke, P — npoaykT.
1.4. HazoBuTe OCHOBHBIE (PAKTOPHI, BIUSIIOUINE Ha aKTUBHOCTH (JEPMEHTOB.
Pemmre 3anauy. OnTumanbHble yCI0BUS Ul AEUCTBUS TilyTamMartaeruaporesassl: t — 37 °C,
pH — 7,5. Ilpu moBbIlieHUU TeMIiepaTypbl HHKyOannoHHo# mpoObl 10 75 °C u n3menenuu pH un-
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KyOarmoHHoM cpenbl 10 4,5 cKOpocTh (hepMEeHTAaTUBHOM peakuuu cHu3miIach Ha 50 %. OObsicHUTE
NPUYHHY CHI)KEHHSI CKOPOCTH PEaKIHH.

3aoanue 2. 3aniomHuUTE, YTOOBI HA3BaTh (PEPMEHTHI 110 HAITMCAHHBIM PEaKLUsAM, TpeOyeTcs:
— CpaBHHTH CTPYKTYpPY CyOCTPaTOB U MPOIYKTOB;

— ONpEAETHUTD THII IPEBPAILICHHS.

2.1. YkaxuTe KJ1acc ¥ Ha3BaHHE (PEPMEHTOB, KaTATM3UPYIOIIUX CICTYIONIHE PEAKIIIH:

2.1.1. COOH COOH
| |

C=0 + CO,+ AT® + H,0 —> C=0 +A/l® +,
| |

CH; CH,
|
[InpyBat COOH
Okcaloanerar
2.1.2. COOH COOH

CH CH>
I — |
CH + H,0 CHOH
| )
COOH COOH
dymapar Manar

3adanue 3. Hamummre cxemaTmueckH CTpyKTypy kodepmento: HAJ", HAJI®®, DAJ,
OMH.

3aoanue 4. HopmanbHble KIETKH CITIOCOOHBI MTPEBpAIIaTh acliapariHOBYIO KHCIIOTY B acmapa-
ruH. HekoTopble Jeiiko3HbIe KIETKH IHUIIeHbl 3ToW crmocoOHocTU. [loOaBieHue acmaparuHasbl
(bepmenTa, pacHISIUISIONIErO acraparud) B KPOBb OOJIBHBIX JIGUKO30M MOJKET MPUBECTH K THOENTH
pakoBbIX KeTok. Kakoii Buj ciennpuuHOCTH MPOSBISET 3TOT pepMeHT?

A. OtHocutenbhyto.  b. AGcomtoTHytO. B. CrepeocnenupuyHoCTb.

IIpasunbHocme peutenuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. B naboparopuu BeIAETWIN (EPMEHT JTU30LKUM U ONPEIETHIN €r0 aKTUBHOCTD MPU
pasnuuHbIX 3HaueHUsAX pH cpeapl. YcranoBwim, 4to pepMeHTaATUBHAS aKTUBHOCTH JIM30I[MMa MaK-
cumaiibHa 1pu pH 5,2 u ymeHspI1aercs Kak pu CHU)KEHUH, TaK U NIPU NOBBILIEHUH 3TOTO 3HAYEHUS
pH. Ykaxute BO3MOXKHYIO IPUUHHY:

A. 3meHenune koH(popMaluy MOJIEKYIbl pepMeHTa.

b. YTpara xomruieMeHTapHOCTH aKTUBHOTO LIEHTpa U cyOcTpara.

B. M3menenune noHn3auu GyHKIMOHATBHBIX TPy (hepMEeHTa.

I'. Tuaponu3 nmenTuaHbIX cBs3el hepMeHTa.

J1. YMeHblIeHne CBOOOJHON SHEPTUH PEaKIHH.
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3a0anue 2. DKCUEPUMEHTAIBHO JOKA3alM, YTO aKTUBHBIA HEHTP (epMEeHTa JM30IUMa CO-
JEepP>KUT AMUHOKHCIIOTHBIE OCTATKHM INTyTaMHMHOBOM M acmaparnHOBOM KHCJIOT, HEOOXOAMUMBIX JUIs
karanu3a. Kakue rpynmsl B coctaBe cyocTpara (yHKIMOHAIBHO BaXKHBI Ui (pepMeHTa?

A. AMUHOTPYIIIIBI. B. Tuorpynmsl.

b. KapGokcunbhble rpynnsl.  ['. AnkwibHble pagukansl. [l [MIpoKcHIbHBIE TPYIIIBL

3aoanue 3. Temneparypa 37 °C, pH 7,5 — onTumManbHbIe YCIOBUS IS ISHCTBHS JIAKTAT/IC-
ruaporenassl (JIJAI'), katanuszupyrorieil npeBpaiieHue:

COOH COOH

| |

C=0 + HAIH-H* —+— CHOH  +HAI'
| |

CHS CH3

IIupyBat JlakTaT

OOBsICHUTE IPUYMHBI YMEHBIIICHUSI aKTUBHOCTH (DepMEHTa:
a) MpH MOBBIIIEHNU TemnepaTypsl 10 60 °C;
0) mpu xpanenuu depmenta B OydepHom pactsope ¢ pH 5,0;

OTBeTHI K 321aHUAM

Jna camonposepku ucxo0Ho20 ypoeHA3HAHUIL.

1-T.2—-(1-T,J1;2-A;3-A,B,B, JI;4- A, B, B, JT). 3.1- ®AJ]. 3.2-HAJl". 41-B. 4.2 - b.

Jlna camocmoamenvhoul padomut:

12-1-T;2-B;3-A;4-b.

1.4. ITpu noBwIteHnU Temieparypsl 10 75 °C ckopocTh hepMEHTATHBHON peakiui CHUKACT-
Csl, TaK KaK BCJIEJCTBUE JICHATYPALUU KOJIUYECTBO AKTUBHBIX MOJIEKYJ ()epMEHTA yMEHBIIIAETCS.

Ot pH 3aBucsT: MOHM3aLKMd AMUHOKHUCIOTHBIX OCTaTKOB, BKJIFOUEHHBIX B KaTalu3; HOHU3ALIMS
cyOcTpara; KoHpopmanus pepMeHTa U ero akTUBHOTO LIEHTpa.

2.1.1- nurasa, nupyBatkapOokcunasa. 2.1.2— nuasa, pymaparruaparasa. 4— b.

JIABOPATOPHASI PABOTA (60 munyT)

HNHcTpyKuus K NPpaKTU4ecKOMY 3aHATHIO

Pabora 1. H3yuenue enuanua pazniuunuvix pakmopoe Ha cKopocmey hepmenmamugnuix pe-
akuui

1.Onpenenenne akTUBHOCTH aMHUJIA3bl CIIOHBl U €€ TEPMOTaOUIBHOCTH

OaHMM U3 XapaKTEepHBIX CBOMCTB (PEPMEHTOB SBIISETCS TEPMOJAOMIBHOCTD, T. €. YYBCTBHU-
TeNBHOCTh (pepMeHTa K TeMIepaType, NMpH KOTOpoil mporekaeT (epMmeHTaTuBHas peakuus. [lis
00JIBIIMHCTBA (PEPMEHTOB TEMIEPATYpHBIM onTUMyM Habonaercs npu 38—40 °C. @epMeHTHI npu
HarpeBaHuu cBbinie 70 °C, Kak MpaBUjIO, yTPAuMBalOT CBOWCTBA OMOJOTMUECKUX KaTaJIn3aTOPOB.

lMunponu3 kpaxmaina moj AEWCTBUEM O-aMUJIa3bl CIIOHBI MIPOUCXOAUT 10 CTaaAuU 0Opa3oBa-
HUs JeKCTpUHOB. HepacuienneHHblil kpaxmain ¢ HOIOM JaeT CUHEE OKpallluBaHME. [leKCTpUHBI, B
3aBHCHMOCTH OT pa3Mepa JaroT ¢ HOJ0M pa3IMyHOE OKpaIlMBaHHE: aMIJIOIEKCTPUHBI — (pHroseTo-
BO€, IPUTPOAECKCTPHUHBI — KpacHO-Oypoe, MayibTo3a — jkenroe. KoHeuHble mpoayKThl THAPOIIN3a
KpaxMaja — MaJIbTO3a M TJIFOKO3a —HUMEIOT CBOOOIHBIC aJIbJICTUIHBIC TPYIIIBI K MOTYT OBITh 00-
Hapy>KeHbI peakuuen TpoMmMepa.

O neiictBuM (hepMeHTA CyAST IO YMEHBIIEHUIO KOJMYECTBA cyOCcTpaTa WM MOSBIIEHUIO MPO-
IOYKTOB PEAKIUH.

Xoo pabompwi. B uncTyio npoOUpKy OTJIMBAIOT HEOOIBIIOE KOJIMUYECTBO HEPA3BEACHHOMN CITIO-
HBI (2—3 MJT) ¥ KUIIATAT €€ B TeUeHUE 5 MUH, MOCJE Yero OXJIaxaamT. B 3 mpobupku HaTUBaIOT 10
10 xanenb 1%-HoOTro pacTBOpa Kpaxmana. B 1-to mpobupky nobasnstor 10 kanenb HaTUBHOU CIliO-
HBbI, pa3BesieHHOU B 10 pa3, Bo 2-10 — 10 kanenb NPOKUIISTYEHHOM CIltOHbI, B 3-10 — 10 kamens Bo-
bl B KauecTBe KOHTPOJs. Bce mpoOupku momemniaroT B TepMocTtar npu temreparype 38 °C Ha
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10 mun. ITocne 3TOro ¢ Conep>KUMBIM NMPOOUPOK MPOBOAIT KAUECTBEHHBIC PEAKIIMU HAa Kpaxmail U
MPOJYKTHI €r0 pacIIeTICHUS.

Peaxyus na kpaxman. K 5 xamisim ucciieryeMoro pactsopa npuinBaroT 1 Kario pacTBopa 1o-
na B noauae kanus (peaktusn Jlroromns). B npucyrcTBuu kpaxmaa mosiBsieTcsl CHHEE OKpallliBaHHe.

Peaxyus na enoxosy (peaxyus Tpommepa). K 5 kamisam uccienyeMoil KuIKOCTH MPUIUBAIOT
5 kamnenb 10%-Horo pactBopa enkoro HaTpa u 3 karmu 1%-Horo pactBopa cynbdarta Meau. OcTo-
POKHO KMIATAT | MUH 10 MOSBIEHMSI KPAaCHOIO OKpAalllMBAaHUSA, KOTOPOE YKa3blBa€T Ha HaJIU4uue
TJIIOKO3BI.

Pe3ynbTatrhl onpiTa 3anuimmTe B TAOINLLY:

Ne npoOupxu Peaknus ¢ peakrusom JloroJs Peaxuus Tpommepa

1 (HaTUBHAs CIIIOHA)

2 (MPOKHUITSTYCHHASI CITIOHA)

3 (H,0)

BriBoa:

2. Bausinue pH cpezpl Ha akTUBHOCTh (PEPMEHTOB

Jnst pa3HbIX (PEpMEHTOB CYIIECTBYET CBOW onTuMyMm pH, mpu xoTopom depmeHT Hanboiee
aktuBeH. Hanpumep, ans nencuna ontumym pH — 1,5-2.5, nuis aprunasst — 9,5. Onpeznenute on-
TuMyM pH 15151 amuIIasbl CIIOHBI 1O CIEYIOIIEH METO/IUKE.

Xoo pabomei. Chiony mpelnBapUTelbHO pa3BoAsaT Bojou B 10 pa3. bepyr 3 mpoOupku u B
KaXX/IyI0 HaJIMBAIOT 110 2 MJ1 OydepHOro pacTBopa ¢ pa3imyHbiM 3HaueHneM pH: 6,0; 6,8; 8,0. 3arem
npunuBaroT 1o 1 mi 0,5%-Horo pacTBopa Kpaxmana u 1o 1 mi pa3BeneHHOH citoHbl. [lepemerin-
BalOT COJEPKUMOE IPOOUPOK U moMeniatoT B Tepmoctar mnpu 38 °C Ha 10 muH. 3ateM Bo Bce Ipo-
Oupku 100aBiA0T Mo 1 Kamie pactBopa ioja, nepeMenInBaioT, HaOI01al0T OKPacKy U OTMEYaroT
pH, npu xoTOopoM amuiiasa efcTByeT Hanbosee aKTUBHO.

Pe3ynbpTarhl onbiTa 3aMUIINTE B TAOIULLY:

pH cpeabt 6,0 6,8 8,0

Peaknus ¢ peaktuBom Jlroross

BriBon:

3. BiusiHue akTMBaTOPOB U MHTUOUTOPOB HA AKTMBHOCTH aMHJIA3bI CITFOHBI

Xoo pabomul. B Tpu npoOupKku HanuBaroT 1o 1 MiI citoHbl, pa3seneHHoi B 10 pa3. B nepByro
npoOHPKY NOOABISIOT 2 KaIli BOJIbI, BO BTOpyto — 2 Karuu 1%-noro pactopa NaCl, B Tpetbro —
2 karm 1%-naoro pactBopa CuSO,. ITocrne 3Toro Bo Bce mpoOUpKH JT00ABISIOT 10 5 Kanelnsb 1%-Horo
pacTBOpa Kpaxmala M OCTaBJSAIOT MX NPU KOMHATHOHM TemmnepaType Ha 2 MHH. 3aTeM BO BCE INpo-
O6upku 106aBnsioT 1o 1 Karute pactBopa Jlroross, nepemMenIBaioT, HabIIOAAI0T OKPAcKy U OIpejie-
JISIOT, B KaKOW POOHpKe JeMCTBYET akTUBATOP WJIK HHTHOUTOP.

Pe3ynbpTaThl OnbiTa 3aMUIINTE B TAOIHILY:

Homep npodupku 1 (H,0) 2 (NaCl) 3 (CuS0O,)
Peakuus ¢ peakrusom Jlroromns

BriBon:

Pabota 2. Cneyugpuunocms pepmenmos

B oTnmune oT HEOPraHWYECKUX KaTalu3aTopoB, (hepMeHTHl 001aJat0T crienn(pUIHOCTbIO (a0-
COJIFOTHOM, OTHOCUTENIbHOM, cTepeocneupuIHOCTI0). DTO CBOMCTBO OMpeAenseTcsl YHUKAIbHBIM
CTPOGHHEM aKTHBHOI'O IIEHTpa Kaxjoro (epmenra. Ompenenure THUN CHEUU(PUYHOCTH AMHIIA3BI
CIIIOHBI 110 CJIETYIOLIEH METOTUKE.
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Xoo pabomul. J1ns1 MiccnenoBaHus CreU(GUYHOCTH aMHJIa3bl OEpyT CIIOHY, Pa3BEIACHHYIO B
10 pa3, u HayIMBaroT 10 1 M1 B 2 IPOOUPKH.

B 1-t0 mpobupky nobasmsror 1 ma 1%-Horo pactBopa kpaxmania, Bo 2-t0 — 1 mu 1%-Horo
pacTBopa caxaposbl. O0e nmpobupku nomemaroT Ha 10 MuHyT B TepMocTaT npu 38 °C, mocie dero
poBOJAT peakiuio Denunra it 00HAPY>KEHHS TIIIOKO3BI.

Peaxyus @enunea. K 15 xamisam uccieryemMoro pacTBopa npuOaBUTh PaBHBIM 00BEM pEaKkTH-
Ba DenmHra W JOBECTH MO KUNEHHs. [Ipy MONIOKUTENHHONW PEakiuu Ha TIIOKO3Yy HaOI0IaeTCs
KpacHO€ OKpalluBaHue, KOTOPOe AAaeT 3aKUCh MeU. Pe3ynpTaThl ONBITOB 3alUIINTE B TAOIUILY:

Ne npoOoupku DepMeHT Cyocrpar Peakuus ®esimHra
1
2

BriBox:

[Tognuce npenonasarens:

3AHATHE 3.PET'YJSANUS JEMCTBUSA ®EPMEHTOB. KOJTMUECTBEHHOE
ONIPEAEJIEHUE AKTUBHOCTHU ®EPMEHTOB

AKTYaJIbHOCTDH TeMbl

3Hanue MCXaHU3MOB, IMOCPCACTBOM KOTOPBIX KIICTKH W LCJIBIC OPraHU3Mbl KOOPAUHHUPYIOT U
PEryaupyroT Becb HA0Op METa0OIMUECKUX MPOLIECCOB, BaXKHO IIPU UCCIIEIOBAHUSAX B Pa3HbIX 00Ja-
CTsAX 6I/IOMCI[I/IIII/IHCKI/IX HayK. N3 Bcex q)aKTOPOB, OT KOTOPBIX 3aBUCHUT OIIPCACIICHUC aKTUBHOCTHU
(bepmenTa — KOHLEHTpaus pepmeHTa u cyodcTpata, Temieparypa, pH u npucyrcTBue peryiasTo-
POB, — HauOOJIBIINNA KIMHUYECKUI UHTEpEC MPEICTABISAIOT ABa MOCIETHUX.

AKTUBATOpBl U MHTMOUTOPHI BIMSAIOT Ha aKTUBHOCTH (hepMeHTa, CIOCOOCTBYs (OpMHpOBa-
HUIO WK OJIOKMPOBAHMIO €T0 aKTHBHOIO LeHTpa. OHM MOTYT B3aUMOJIEHCTBOBATh C aJUIOCTEpHYe-
CKHM IIEHTPOM U TE€M CaMbIM TaKe MEHATh (DepMEHTATUBHYIO aKTUBHOCTh. Hepexo MHruOuTOphl —
MPOJAYKTHl MPOMEKYTOUHBIX WM KOHEUYHBIX peaklui Kakoro-nudo OMOXMMHYECKOIro Ipolecca.
Hekotopble mpupoHble WM CHHTETHYECKHE BEILECTBa OKa3bIBalOT M30HMpaTebHOE MHTHOUPYIO-
miee JeicTBue Ha (DEPMEHTHI U MCHOJB3YIOTCS B KaueCTBE JICKAPCTBEHHBIX BEMIECTB. B O0bIINX
7103aX M0/100HbIE BEIIECTBA MOTYT OKa3aThCs SJIaMH.

.HeKapCTBeHHBIG npemnaparel 4aCTO OKa3bIBAIOT CBOC I[€I>'ICTBPI€, BJIMAA Ha COOTBETCTBYIOIINEC
(dbepMeHTaTUBHBIE peakiuyu. MHOTrHe Takue npenaparbl CXO/IHbI C IPUPOAHBIMU CyOCTpaTaMu U IMo-
TOMY MOTYT J€HCTBOBAaTh KaK KOHKYPEHTHbIE MHTMOUTOPHI (epMEeHTOB. UTOOBI MOHATH MHOTHE
MIPOIIECCHI, KOTOPbIE CYIIECTBEHHBI JUIsl (DapMaKOJIOTUU M TOKCUKOJIOTUH, HEOOXOAUMO UMETh YeT-
KO€ MpEe/CTaBIeHNEe O MEXaHU3MaX HHIHOUpoBaHUs (PEepMEHTOB.

Iean 3ansaTusa
HayunThcsi MCOonb30BaTh 3HAHKUS O MEXaHW3MaX PETYNAINH aKTHBHOCTH ()EPMEHTOB B IO-
CIIEYIOIIEeM M3yUYeHUU KIMHUYECKUX AUCIMILINH I YCBOSHUS MPUHITUIIOB JUATHOCTUKH 3a001e-
BaHHI W KOHTPOJISI JICUCHHS, @ TAK)KE /U TOHUMAaHUSI MEXaHU3MOB JIEHCTBHSI JICKAPCTBEHHBIX TIpe-
MapaToB, PeryIUpPYIOIINX aKTUBHOCTH (PEPMEHTOB.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHHMH
JUJ1sl TOJTHOTO YCBOEHUS TEMBI HEO0XO0AUMO MTOBTOPUTH 3!
® o0OwWell Xumuu.
— OCHOBHBIE IIOJIOKEHUSI TEOPUU KaTalln3a,
® OUOOP2AHUYECKOU XUMUU:
— TPUMEPHI Pa3IUYHBIX TUIIOB XUMHUYECKUX PEAKIIHIA;
— KoH(pOpMaIMOHHBIE MTPEBPAIICHUS OCIIKOB.
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151 caMonpoBepKH MCXOIHOTO YPOBHS 3HAHUIA BHINOJHUTE CJIeyIolIne 3aJaHus:

3adanue 1. VI3BeCTHO, 4TO CKOPOCTh B3aUMOJCHCTBUS BemiecTB A u B yBenmuumnacek B 3 pasa
nocne fgobasienus BemecTBa K. B kauecTBe KOHEYHBIX MPOIYKTOB OOHAPYIKUBAETCS BEIIECTBO
ABK. SBnsiercsa nu BemecTBo K karanuzatopom?

3aoanue 2. IIpy HUHTEHCUBHOM MBIIIEYHON pabOTe B CKEIIETHON MYCKYJaType HaKarInBaeTCs
MOJIOYHAsl KMCII0Ta, 00pa3yrouiascs B peakluu:

HAJIHH" + CH3-C-COOH « CH3-CH-COOH + HAJT

I |
0 OH

K xakoMy TuIly OTHOCHUTCS IIpUBEACHHAS pEeaKIUs?
A. OKHCIIUTENbHO-BOCCTAHOBUTEIbHAS PEAKIIUS. B. Peaknus cunresa.
b. Peaknus runponusa. I'. Peaknus anekTposusa.

3aoanue 3. BewectBa A u B B3aumoaelictBytoT 1o cxeme A + B «» AB. Ilpu 3ananHoii koH-
neHtpauuu A u B uepe3 30 MuHyT ycTaHaBIMBaeTCs OJBH)KHOE paBHOBECHE, T. €. CKOPOCTH HIpsi-
MOl 1 0OpaTHOM peakiuu ypaBHUBatOTCsA. Kakyro 13 NpUBEIEHHBIX XapaKTEPUCTUK PEaKLUu U3Me-
HUT BHECEHME KaTanu3aTopa?

A. CkopocTb IpSIMON PEaKIIMH. I'. Bpems HacTyIuIeHUsI pAaBHOBECHS.

b. Koncranry paBHOBecusl. J1. KoHLIEeHTpaluio NPOIyKTOB pPeaKIuy.

B. CxopocTb 00paTHOM peakiiuu.

Hpa6uﬂbHOCWZb pemeHuL? npoeeponie, conocmaeue ux ¢ omeemdamul.

Bomnpocsl 1151 00cyKIeHUus

1. MexaHu3M (GepMEHTATUBHOIO KaTain3a. Teopus MPOMEeXyTOUHbIX (pepMEHT-CyOCTpaTHBIX
KOMILJIEKCOB, TUIIbI CBSI3EH.

2. IlpeacraBnenue o0 akTHBHOM IIEHTpe (epMeHTa, ero opranuzanus. Teopuu, oObICHAIO-
e padoTy akTuBHOTO 1eHTpa (3. Gumep, J. Konutenn).

3. OcobeHHOCTH CTPOEHUS ANIOCTEPUUIECKHX (PEPMEHTOB, AJUIOCTEPUUYECKHUI LIEHTP.

4. MexaHU3MBbl PEryJsIMM CKOPOCTU (DEPMEHTATUBHBIX MPOIECCOB: N3MEHEHHUE KOJIMYECTBa
(bepMeHTOB, aKTUBHOCTH (PEPMEHTOB, KOHLEHTPAIUK CyOCTpaToOB (MPOIYKTOB PEAKIIMN), HAJTUUYUE
n30(epMeHTOB, 00beAMHEHNE (PEPMEHTOB B MOJU(GEPMEHTHbBIE KOMIIJIEKChI, KOMIIAPTMEHTAIN3AIUs]
ITPOLIECCOB.

5. KitoueBbie hepMeHTHI, XapaKTEepUCTUKA.

6. Perynsnus akTUBHOCTH (JEPMEHTOB: KOBaJEHTHAs MOAM(UKALUSA, aKTUBATOPBl U UHTUOU-
TOpbI (puMepbl). Bunsl nHrubupoBanus (HeoOpaTUMoe; 00paTUMOE: N30CTEPUUYECKOE U alIoCTe-
PHUECKOE), XapaKTEePUCTHKA, TPUMEPHI.

7. N3odepmeHTsl, mpuMepbl, Onooruyeckas posib.

8. MenuiuHcKHe acleKThl SH3UMOJIOTHH.

CIIUCOK UCTOJIb30BAHHOM JIUTEPATYPBI
OcHosnasn
Buonozuueckas xumus / B. K. Kyxra [u np.]. Mocksa : Buaom, Munck : Acap, 2008. C. 58—60, 68—86.
Koncnexm nexuu.
Buonozuueckas xumusi / A. J1. Taranosuu [u 1p.]. Musck : benapycs, 2013. C. 28-32.
Jlononnumenvnasn
Jlenunooicep, A. OcnoBsl Onoxumun / A. Jlennnmpkep. Mocksa : Mup, 1985.
2. Buoxumus 4enoseka / P. Mappu [u 1p.]. Mocksa : Mup, 1993.
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3aganus 1J51 CAaMOCTOATEILHON padoThI

3aoanue 1. imeliTe mpeacTaBieHne O MeXaHU3Max (epMEeHTaTHBHOTO KaTtanu3a. OOpaTute
BHHUMaHUE Ha CIEeAYIOLIee:

a) B aKTUBHBIN LIEHTP BXOIAT paJlKalbl aMUHOKHUCIIOT PA3IMYHBIX YYACTKOB MOJUIEHTHIHO-
IO OCTOBA;

0) aKTUBHBIHN IICHTP COCTABJISIET OTHOCUTEIHLHO HEOOJIBIIYIO YacTh 00beMa pepMEeHTa;

B) aKTHBHBIH LIEHTP pacroiaraeTcsi B yriyOoneHuu GpepMenTa.

1.1. ®epMeHTAaTUBHBIN THIPOIU3 )KUPOB MPOTEKAET B CTO pa3 ObicTpee HehepMEHTATUBHOIO
mporiecca 3a c4eT 00pa3zoBaHus MPOMEXKYTOYHOTO (pepMeHT-CyOcTpaTHOro Komiuiekca. Kakue csi-
34 CTAaOMIIM3UPYIOT 3TOT KOMIUIEKC?

A. Hounsre. B. Ilentunusie.

b. Bogoponausie. I'". N-rmuko3uaHeIe. . CnoxxHoa(upHBIE.

1.2. Metonom UK-ciekTpockonuu n3ydanu MNpUpoAY CBsI3ed MEXAY CyOCTpaTOM M CBS3bIBa-
IOIUM YY9aCTKOM aKTHBHOTO IIeHTpa (pepmeHTa. B uem 3akmrodaercs: B3aumojieiicTBue pepmeHTa u
cyocrpata no /. Konuteny?

A. VI3MeHsieTcs ToibKO KOH(pOpMaIys akTHBHOTO IIeHTpa (hepMeHTa.

b. B Monekyne ¢epMeHTa M3MEHsSeTCs KOH(OpMAINUs aUIOCTEPUISCKOrO IEHTpa IO JICH-
CTBUEM cyOcTparTa.

B. Ilpu oOpa3oBanum pepMeHT-CyOCTPAaTHOTO KOMILIEKCa B (hepMeHTe U cyOcTpare OJIMHAKO-
BO M3MEHSIETCS HAMPSHKEHNE XUMUYECKIX CBA3CH.

I'. AKTUBHBIN LEHTP MOIXOIUT K CYOCTpaTy, Kak KII0Y K 3aMKY.

3aoanue 2. YcBoiite, 4yTo nelcTBUE (PEPMEHTOB MOKHO IMOJHOCTHIO MM YaCTUYHO MOJaBUTh
(MHTUOMPOBATH) ONPEACTICHHBIMA XUMUYCCKIMHE BEIIECTBAMU (MHrUOUTOpaMu). Jlalite xapakTepu-
CTHKY OCHOBHBIM THIIaM UHTUOUTOPOB.

2.1. Ilpu uccnenqoBaHUU BIUSHUS CATMIMIIATOB HA aKTUBHOCTH (pepMEHTA TIyTaMaTIeTuapo-
TeHa3bl YCTAaHOBJIEHO, UTO C YBEIMYCHHEM KOHIIEHTpaluu cyocTpaTa (riiyramata) ot 1,5 1o 8 MMoIb
CTENEeHb MHIMOWPOBAHUS HE U3MEHSETCS. Y AauB UHITMOUTOP, aKTUBHOCTh (PepMEHTa MOXHO BOC-
CTaHOBUTH. OTpeienuTe THI UHTHOUPOBAHHUSL.

A. Heobparumoe. B. O6paTtumoe HEKOHKYPEHTHOE.

b. O6paTtumoe KOHKYpPEHTHOE. I'. UurubupoBanue 1Mo NpUHIUIY «OOpaTHOU CBSI3M.

2.2. Jlns Je4eHusT HEKOTOPHIX HH(EKIMOHHBIX 3a00J€BaHWM, BBI3BIBAEMBIX OAKTEPHSIMH,
MPUMEHSIIOTCS CyIb(haHUIaAMUIHBIE MPEnapaThl, OJOKUPYIOIIHe CUHTe3 (aKTopa pocTa OaKTepHii.
Br16epute MexaHu3M JeicTBUS cynbQaHuIaMUIHbIX IPENapaToB:

A. SBnsrorces pepMeHTaMu.

b. Y4acTByIOT B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

B. SBnsroTcs amuiocTepuyecKUMU HHTHOUTOpaMH.

I'. KoHKypHpYIOT C M-aMMHOOEH30MHON KHCIOTON 3a MECTO CBSI3bIBAHUS C AKTUBHBIM IIE€H-
TpoM depMeHTa, CHHTE3UPYIOMIETO (HOJIMEBYIO KUCIIOTY.

J1. UHrubupyrot BcacbiBaHue (HOJIMEBOM KUCITOTHI.

3aoanue 3. YCBOWTE OCHOBHBIE CIOCOOBI PErYyJISIUU KaTaTUTUYECKON aKTUBHOCTU (hepMeH-
TOB U MOHATHE «H30(DEPMEHTHI.

3.1. B xIMHWKY JOCTaBWJIM IMAalMEHTa C TPUCTYIIOM OpPOHXHAJILHOW acTMbL. Y OOJIEHOTO
BCJIEJICTBHE JbIXaTelbHOTrO anunao3a (pH kpoBu 7,2) CHMXKEHa aKTHBHOCTb (DEPMEHTOB IJIA3MBI.
VYKaKuTe OCHOBHYIO IPUUMHY WHAKTUBAIIMH (DEPMEHTOB I1a3Mbl KPOBH.

A. VI3MeHeHue CTeneHrn HOHU3AIMH MOJIEKYJT ()epMEHTOB.

b. HeoOpatumast nenatyparusi. I'. U3meHeHne KoHIeHTpauu GEepMEHTOB.

B. Pa3pbIB nenTuIHBIX CBA3EH. J. Penpeccust cuHTe3a (hepMEHTOB.
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3.2. Ilpu obcnenoBaHny OONBLHOTO YCTAHOBIJICHO TOBBIIICHHE B KPOBH aKTUBHOCTU M30(dep-
MEHTOB KpeatnHkuHa3sl MMu MB. Ykaxute ux oOiiue cBoWcTBa.

A. TepMonaObUIBHOCTD.

b. UyBCTBUTENBHOCTD K pa3IMYHBIM HHTUOUTOPAM.

B. Dnekxrpodopernyeckas moIBUKHOCTb.

I'. MonekynspHas Mmacca.

J1. Karanus ogHOU U TOM K€ peaKLuH.

3.3. K kakomy kimaccy (hepMEHTOB OTHOCHUTCS KpeaTHHKHUHA3a?

A. OkcuaopeayKTasbl. b. Tpaucdepassi. B. JInazel.

I'. 'mnponassl. . N3omepa3sbl. E. JIura3sr.

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHus (CAMOKOHTPOJIb YCBOECHHS TEMbI)

3aoanue 1. bonsHot C. mocne npuema BHYTpb 20 MJI METaHOJIa B TSXKEIOM COCTOSIHUU JIOCTaB-
JIeH B KJIMHUKY, Tl €My BBEJIM BHYTPUBEHHO 3TUJIOBBIN CIIUPT B KOJIMYECTBE, KOTOPOE Y 3710pPOBOTO
YeJIOBeKa BBI3BIBACT WHTOKCUKAIMIO. OOBSICHUTE, TIOYEMY TaKOC JICUCHHE OKa3bIBaeTCs d(PQPEKTHB-
HBIM, YUUTBIBAs, YTO BBICOKAsk TOKCMUYHOCTh METaHOJa O0YCIIOBJICHA NEHCTBUEM MTPOAYKTa €ro MeTa-
Oom3Ma — GopMalbaeruia, 00pa3yroIIerocs B EYCHHU MO ICHCTBUEM alTKOTOJIbICTHIPOTCHA3HI.

A. DTaHON — KOHKYPHUPYIOUINI cyOCcTpaT sl allKOTrOJIbACTUAPOTeHA3HI.

b. DTanon BeI3bIBAET JAeHATYpalnio pepMeHTa.

B. Benencreue namenenus pH cpensl.

I'. [TponuCXOaUT YaCTUYHBIN MPOTEOJIH3 MOJICKYJIbI (hepMeHTA.

J1. DtaHon cBa3bIBaeT (hopMabAETU .

3aoanue 2. lpu nedyeHuu omyxoJjeil MOuenosoBol CUCTEMBI B KIIMHUKE MPUMEHSETCS IIperna-
pat MeToTpekcaT, 0OpaTUMbIil KOHKYPEHTHbII MHIMOUTOP IUrnapodoiaTpeyKTasbl, KaTalu3upy-
IOIIEH CUHTE3 TeTparuApodoreBoil KucaoTel. Ha B3auMoneicTBUM C KAaKMM KOMITIOHEHTOM OCHO-
BaH MEXAaHMU3M JIEHCTBUS ITOTO Ipenapara’?

A. AnodepmeHTOM. I'. IIpocTeTndecKoi rpymnIomn.

b. AKTHBHBIM LIEHTPOM (hepMeHTa. M. CyberpaTtom.

B. AnnoctepuueckuM HEHTpOM GepMeHTa.

3aoanue 3. Kpome H' 1 yriaekucnoro rasa, cBA3bIBaHHE KHCIOPOJA TeMOTTOOMHOM PEryiHt-
pyercs 2,3-mudocdoriuieparom, KOTOPBIM TPUCOSTUHAETCS K OCJIKY B ydacTKaxX, MPOCTPaHCTBEH-
HO yZJaJIeHHBIX OT reMa. Kak Ha3pIBaeTCs TaKOM BUJL peTysun’?

A. Perynsuust no npuHIuIy oOpaTHON CBS3H.

b. YacTuuHblil poTe0an3 MOJIEKYIIb (hepMeHTa.

B. [Ipucoennnenue win OTHICTUICHHE OeIKa-perymsTopa.

I'. IlpucoenuHenne WK OTIIEINIEHHE HU3KOMOJIEKYIAPHOTO AP deKxTopa (MOAYIATOpa).

1. ®ocdoprupoBaHre MOJIEKYIHI.

3aoanue 4. B xnerkax E. coli cuHTe3 NMUPUMHUANHOBBIX HYKJIEOTHJIOB OCYILECTBISETCS MO
cxeme Metabonuueckoro nytu: CO;+ NHz+ 2AT® — Py — P, — YVT® — LTO. [Ipu yBenuue-
HHUM B KJeTKe KOHIeHTpauuu [[T® cuHTe3 NUpUMUIMHOBBIX HYKJICOTHAOB Ipekpamaercs. Kakoin
BU/JI PETYJISLUHU ONUCAH?

A. Annmoctepudeckasi peryssims. I'. Tlpucoeauuenne 6EIKOB MHTHOUTOPOB.

b. YacTuuHbIN TPOTEOIU3. J. OtmieruieHue 6eIKOB HHTHOUTOPOB.

B. ®ochopunupoBanue Mmosekynbl GepMeHTa.

3aoanue 5. B nHKyOallMOHHYIO Cpey, COJIEepKalllylo CyOCTpaThl — ajJaHMH, aclapTar U Kpe-
aTHH, BHECIU (hepMEHTHI alaHMHaMUHOTpaHcdepasy, acnapraTaMuHOTpaHCepa3y U KpeaTHHKUHA-
3y. Kakue oOmine npusHaku XapakTepHbI A7 3TUX (EepMEHTOB?

A. ®epMEeHTHI KaTAM3UPYIOT OJHY U TY K€ PEAKIHIO.
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b. ®epMmeHThI KaTaIU3UPYIOT OJUH TUII PEAKLIUN.
B. Anstorcst uzodepmeHTHBIME (OpMaMH.

I'. OcyiecTBisIIOT nepeaady HEPBHBIX UMITYJIbCOB.
J1. ObnangaroT rpymnmnoBoi cuenu@uIHOCTBIO.

OTBeTHI K 321aHUAM
Jlna camonpoeepKku ucxo0Ho2o ypoeHsa 3HAHUIL.

1- mer. 2-A. 3-T.
Jlna camocmoamenwvhou pabomut.
1.1-5.1.2-B.2.1-B. 2.2-T. 3.1- A. 3.2-A, /1. 3.3-b.

JIABOPATOPHAS PABOTA (60 MuHyT)
HNHCTPyKIHS K NPAKTHYECKOMY 3aHATHIO

Konuuecmeennoe onpedenenue akmueHocmu a-amuas3ol Cil0Hbl

Merto/1 OCHOBaH Ha ONpENEICHUH HAUMEHBIIETO KOJTMYECTBA aMUIIa3bl (IPYU MaKCUMAIbHOM pa3-
BEJICHUH CIIFOHBI), TOJJHOCTHIO PACUICIUIAIOIIET0 BECh 100aBICHHbIM Kpaxman. AMuIa3Has akTUBHOCTb
CIIIOHBI BbIpaxaeTcst konuuecTBoM 0,1%-Horo pactBopa Kpaxmajia B MUJUTWJIMTPaX, KOTOPOE pacilen-
nsiercst 1 mut HepasBeaeHHo citoHbl nipy 38 °C B Teyenue 30 muH. B HOpMe aMuiia3zHasi akTHBHOCTh
cironbl paBHa 160-320. AMunasHasi akTHBHOCTB 00o3Havaercsi «A 38°/30'». DTOT MeTo]] MUPOKO HC-
HOJIBb3YETCA JUIs OIpeIeNICHNs] aMUJIa3HOW aKTUBHOCTH KPOBH Ml MOYH.

Xo0 pabomut. B 10 mpobupok HamMBarOT 10 1 MJT BOIBI U B 1-10 U3 HUX J100aBIsr0T 1 MIT pa3Be-
nenHoit B 10 pa3 cmronbl. ComepskumMoe 3T0i poOUPKHU MEepPEeMENINBaOT, HECKOJIBKO pa3 BTSATUBAs U
BBIITYCKasl )KUJKOCTh U3 nuneTku. Habuparot B numneTky 1 Ml cMecH 1 IEpEeHOCAT ee BO 2-10 pooup-
Ky. Cozepkumoe 3Toi MpOOUPKH MepeMEIINBalOT, U 1 M cMecH IEepeHOCAT B 3-10 MPOOUPKY U T. .
no 10-i nmpobupku. 13 10-it npoOupku otOuparotr 1 mMi cMmecu U BbUIMBaIOT. Bo Bce mpoOupku n1o-
6aBysatoT 1o 1 mut Bojiel M 1o 2 mi 0,1%-HOro pactBopa kpaxmaia, epeMelnBaoT, BCTpSIXUBas Mpo-
Ooupku, u nomemaror B Tepmoctar npu 38 °C Ha 30 muH. [locne nHkyOanuu NpoOMPKH OXJIaXKIAIOT
BOJIOIIPOBOAHOM BO/0M, nobasisitoT mo 1 kame 0,1%-Horo pactBopa Hona u nepememnmsatot. [Ipu
peaKIuu ¢ HOI0M KHUIAKOCTh B MPOOUPKAX OKPAIIMBAETCS B JKEITHIN, PO3OBBIN U ()HOJIETOBBIN 1IBETA.
[TonydeHHbIe JaHHBIE 3aHOCAT B TAOJIHUILY:

I'maponus kpaxmana B IpUCYTCTBUH (DEPMEHTOB CJIOHBI IPH Pa3IHYHOM ee pa3BeleHHHU

Pa3Benenue CJIIOHBI
1:20 | 1:40 | 1:80 [ 1:160 | 1:320 | 1:640 [ 1:1280 | 1:2560 | 1:5120 | 1:10240
IIpodupxn
1-a1 2-91 3-11 4-9 5-1 6-11 7-91 8-11 9-11 10-a1

Oxkpacka pac-
TBOpa C HOJIOM

BriBoabl

OTMeYarT MOCTEAHIOI MPOOUPKY C JKEITOH OKPACKOH, T/Ie TUAPOIIA3 Kpaxmasia MPOIIeN MoJl-
HOCTBIO MPH HauMEHblIeM KonuyecTBe ¢pepMenTa. [1o KoinMuecTBy Hepa3BEIEHHOU CIIIOHBI B JJaH-
HOHM TIPOOMPKE PAaCCUYMTHIBAIOT aMHUJIA3HYIO aKTUBHOCTH CIIFOHBI MO CIEAYIOIICH MPOMOpIuu: A Ml
cimonsl pacienuiu 2 mi 0,1%-Horo pactBopa kpaxmania; 1 mut cironsl pacienuin X mi 0,1%-Horo
pacTtBopa Kpaxmana, rae 4 — KOJMYECTBO HEpa3BEAECHHOW CIIOHBI. Hanpumep, xenrasi okpacka
nosiBUiIach B 4-if mpoOupke, T1e cioHa Obuta pa3BeaeHa B 160 pas; 1/160 mu ciatoHbl pacuienuia 2
M 0,1%-HOoro pacTBOpa Kpaxmana, | MJI HEpa3BEAEHHOW CIIOHBI paclienuia X M
0,1%-nor0 pacTBOpa Kpaxmana:

X=2"1"160/1=320 mx 0,1%-H0ro pacTBOpa KpaxmaJa.
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CiieioBaTeNnbHO, aMiasHas aktuBHocTh A 38°/30/ paBHa 320.

Pacuer:
BriBon:
[Toanuces npenomaBaTens:

3AHSTHUE 4. BBEIEHUE B METABOJIM3M. IEHTPAJIbHBIN METABOJIMYECKHM
IIYTHh — IIUKJI KPEBCA

AKTYyaJIbHOCTb TeMbI

3HaHUE 3aKOHOMEPHOCTEH M 0COOEHHOCTE MeTabosm3Ma HEOOXOMUMO Ul JajdbHEHIIEero usy-
4yeHus: 0OMEHa YIJIeBOJIOB, JIMIIUIOB M OCJIKOB HA YPOBHE KJIETKH M OPraHM3Ma, JUI MOHUMaHHs MeXa-
HU3MOB PETYIALMU X METab0JIM3Ma U BO3MOXKHOM KOPPEKIMH HapylIeHHiH oOMeHa BELIeCTB. Y CBOMB
3HAYCHUE HEHTPATHHBIX META0OINYECKHX ITyTeH sl SHEProoOecnedeH s KJIETOK, MOYKHO TTOHATH MPH-
YHUHBI THIIOKCUYECKUX COCTOSHUN U MX CBA3b C KJIIETOYHON 3HEPreTUKon. [1ockonbKy HapyIleHus SHep-
reTHYEeCKOro OOMEHa JIe)KaT B OCHOBE MAaTOTeHe3a MHOTHX 3a00JICBaHU, 3HAHNE MEXaHU3Ma (YHKITHO-
HUpoBaHus nukina Kpebca mo3BoMT Bpady NPOBECTH MPABHIBHYIO KOPPEKLHIO METabOIMYECKUX
HapylIeHni (KOKapOOKCcHiIa3a, KOMIIOHEHTHI aICHUJIOBOM CUCTEMBI, CYKIIMHAT U JIp.).

Mean 3ansaTUS

[onmyunTts mpeacraBieHne o MeTaboau3Me, aHAOOJMMIECKUX U KaTaDOIMYeCKHX MeTabonnye-
CKUX TYTAX, UX pa3IUuugax U B3auMocBsa3u. ChopMupoBaTh MpeCTaBICHHE O JUMOHHOKHCIOM
nukie Kpebca kak neHTpaaIbHOM METa00JIMYEeCKOM MTyTH, O 3HAYEHUHU BOJIOPOJIOHOPHON (HYHKIIMH
HUTK st manbHEUIIUX OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMid B 1€MW TKAHEBOTO JbIXaHUS,
MOHSATH KaTaboIM4ecKyo 1 aHaboandeckyro ¢GyHknnn nukia Kpebca.

TpeOoBaHus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1g TOJIHOTO YCBOEHMS TEMbI HEOOX0AMMO TIOBTOPUTD U3!
® oOuonozuu:
MOHSTHS «OOMEH BEILECTBY», «aCCUMMIIALIUAY, «IUCCUMUIISILIUSA» U CBSA3b MEKIY HUMU;
® obOwWell xumuu.
MOHSTHE «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMN», CIOCOObI OKUCIIEHUS BEIECTB,
OCHOBBI OMO3HEPreTUKH, OHATHS «MAKPOIPTUUECKas CBA3b), «KMAKPOIPI»;

® OUO0OP2AHUYECKOU XUMUU

— crpoeane AM®, AII®, AT®D, nupodocdata, TUKapOOHOBBIX, TPUKAPOOHOBBIX KHUCIOT,
0-KETOKHCIIOT, THIPOKCUKHUCIIOT;

® HOPMANLHOU PUSUONIO2UU:

— TMOHSTHE «OCHOBHOM OOMEH», JHEpreTudeckas pojib 00OMEHa BEIIECTB;

® YUMO02UU:

— CTpYKTypa MUTOXOHJPUIL;

® Ouoxumuu:

— KJIacc OKCHMIOpENYKTa3bl; JETHApOreHashl; cTpoenue kodepmentos ®MH, ®AJ], HAJI,
HAJI®"; peaknnm nexap6OKCHITMPOBAHNSL.
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15t caMonpoBepKH MCXOHOTO YPOBHS 3HAHMI BBINOJIHUTE CJIeyIOLIHe 3aaHusl:

3aoanue 1. K pacTBOpy rHIpOXHHOHA JOOABHIIM OKHCIIUTEIb, B pE3YyJIbTaTe YeTro PacTBOP I10-
temHel. KakoBa npuyurHa U3MEHEHUsI OKPACKU TUAPOXUHOHA?

A. I'mapoXHHOH MPUCOEANHIUII 2 AIIEKTPOHA.

b. I'mapOX1HOH OKHUCIIUIICS.

B. I'uipoxuHoH npucoeuHui 2 atoma BOJA0po/ia.

I'. 'unpOXMHOH BOCCTAHOBUIICA.

. I'mapoxuHoH oTAad 2 aToMa BOJIOPO/ia.

3aoanue 2. Ilpoananuzupyiite GopMyibl yKazaHHBIX HUKE COSAMHEHUIN U YKAKHUTE, K KAKOMY
KJIacCy BELIECTB OHM OTHOCSTCS:

A. JIlukapOOHOBBIE KHCIIOTHI. B. MoHOKapOOHOBBIE KHCIOTHI.
b. TpukapOOHOBBIC KHCIIOTHI. I'. a-Ketokucnaotsl. . 'uaApOKCUKUCIOTHI.
COOH COOH COOH COOCH
| l l l
CH, C=0 CHOH CH,
| | | | COOH
CH, CHs CH;  HO —C—COOH |
| CH3
COOH CH,
COOCH
2.1 2.2 2.3 2.4 25

3aoanue 3. K HanmMCaHHBIM HIDKE PEeAKIHSIM rmoa0epuTe GepMEeHTHI. Y KaXKHUTE KJIacc.
COOH COOH 35

3.1.
lH QAL OAIH, (g
| ? I COOH CH,
CH, —_— > CH | |
| | C= C C=
CH3 H
COOH COOH
33 | |
I
CHOH TH
éOOH H0 COOH

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00cyKk1eHus

1. Metabonu3m, TUHEHHbIE U MUKINYECKHE METa0OJINYEeCKUE MYTH, PETyIATOpHbIE (KIItoue-
BbI€) ()epMEHTBHI.

2. Kartabomu3M 1 aHabOIM3M, pa3iIudurs U B3aNMOCBSI3b MEKIY HAMHU.

3. Peakium neruapupoBaHusi Kak OCHOBHOM CIIOCOO OKHCIIEHHS BEIECTB B opranusme. [lupuiis-
3aBUcUMble U (IaBUH3aBHCUMBbIE JeruaporeHassl. Ponp ButammHoB PP u B; B okucmutensHo-
BOCCTaHOBMTENBHBIX peakiusx. Cxematudeckoe crpoenue kopepmentos HAJT', HAJI®', ®AJ], ®MH.
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4. AneHuioBasi CUCTEMa KIJIETKHU, €€ yJacTHe B dHepreTnyeckoM oOmene. LleHTpanbHas poib
AT® B mporieccax, CBsI3aHHBIX ¢ 3aTparoit 3Hepruu. CrnocoOwl cunte3a ATd: cybcTpaTtHoe, OKHC-
nutenbHoe GochoprmpoBanue. [lonsTie o Makposprax.

5. Hwuxn tpukapooHoBbix KucaoT (L[TK) kak neHTpanbHplii MeTaboInYecKuid myTh. Jlokamu-
3anus pepmentoB LITK, xumusm peakuuii (cxema), hepMeHTHI, KOQEPMEHTHI.

6. Hderuaporenaszusie peakiuu L[TK kak ncTouHuk Bogopoa Jisl CUCTEMBbI TKAHEBOI'O JIbIXa-
Hus. [lexapOokcunuposanue B mukie Kpebca xkak mexanu3m oOpazoBanus B kietkax CO; — Ko-
HEYHOT0 MPOAYKTa KaTaboJIu3Ma COeIMHEHUI yriaepoa.

7. @ynkmun LUTK: unTerparuBHas, karaboinueckas, aHaOoIU4ecKas, SHepreTuyeckas, BO-
TopoAIoHOpHAs. AHaruiepoTHieckue peakiuu. Perymsmus padotsr LITK.

CIIUCOK UCINOJIb30BAHHOM JIUTEPATYPBI
Ocnognasn
Buonoeuuecrkaa xumus / B. K. Kyxra [u ap.]. Mocksa : burom, Munck : Acap, 2008. C. 133-139, 178-182.
Koncnexm nexumid.
3. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C. 33-38, 40-42.
Hononnumenvnas
Buoxumus genosexa / P. Mappu [u 1p.]. Mocksa : Mup, 1993.
2. Cmpaiiep, JI. Buoxumus / JI. Ctpaiiep. Mocksa : Mup, 1985. T. 2. C. 6-21, 49-68.

M=

=

3aaHus 171 CAMOCTOSATEILHOM PadoThI

JI1st ycBOeHUs MaTepuraia TEMBbI CIeyeT 0OpaTuTh BHUMAHWE Ha CIICAYIOIIEE:

1. ITK npexacrapnsier coboil KOHEUHBIN MyTh KaTabOIU3Ma, OOLIUI JJIsl OKHCIEHUS MPOTyK-
TOB pacrajga OeIKOB, JKUPOB U yIIICBOJIOB.

2. UTK ciy>XuT UCTOYHHUKOM CTPOUTENBbHBIX OJOKOB IS MPOIECCOB OMOCHHTE3a (reM, aMu-
HOKHCJIOTBI, TJIFOKO3a U T. 1I.).

3. BoNbIIMHCTBO TOIUIMBHBIX MOJEKYJ BCTYIAOT B UK B Bue aneTui-KoA.

4. B xozae peakuuii 1MKIIA IBAXK]IbI MPOUCXOTUT JEKapOOKCUIUPOBAHUE ¢ 00pa30BaHUEM KO-
HeyHoro npoxaykra COx.

5. B pe3ynbrare ueThIpex IErHApOTCHA3HBIX pPEaKIMil BOCCTAHABIMBAIOTCS TPH MOJIECKYJIbI
HAJT" u omna monekyna ®AJ]. DT BOCCTAHOBIEHHBIE TIEPEHOCUNKH OKHCIIAIOTCSA 3aTEM B IETH
NepeHoca 3JIeKTPOHOB BHYTPEHHEN MeMOpaHbl MUTOXOHIPUH.

6. UTK ¢yHKIHOHUpPYET TONBKO B a’pOOHBIX YCIOBUSX, IMOCKOJIBKY pereHepalus BOCCTa-
HOBJIEHHBIX KOEPMEHTOB MPOUCXOIUT TOILKO MIPH MEPEHOCE IEKTPOHOB Ha O».

7. IlepeHOC PMEKTPOHOB Ha KHUCIOPOJ COMPSIKEH C OAHOBPEMEHHBIM oOpazoBaHueM AT
(oxucnutenbHoe GocdopunupoBanue). CKOpOCTh IUKIIA 3aBUCUT, B TIEPBYIO OYepe/b, OT dHEpre-
TUYECKOTO 3apsiia KIETKH.

3aoanue 1. Y 3KCIEPUMEHTAIBHBIX >KMBOTHBIX HCCIEAOBAJIN BIMSHME BUTAaMHUHOB Ha CKO-
poctb LITK. IIpu oTcyrcTBUM Kakoro ButamuHa ckopocts peakuuii LITK He Hapymanacs?

A. llnanokobaiaMuH. b. Tnamus. J. PuGodnaBus.

B. IlanTOTEHOBAS KUCIIOTA. I'. Huxotunamu.

3aoanue 2. B xone peaknuii nukia Kpedca mporcxoauT BOCCTAaHOBIICHHE KOPEPMEHTOB Ue-
TeIpeXx aeruaporeHas. Ykaxure cyoctpatsl LITK, npuyacTHble K MOSBIEHHIO aTOMOB BOJOpPOJa B
COCTaB€ COOTBETCTBYIOIINX KOPEPMEHTOB:

A. Ilutpar. B. ®ymapar. J1. AkoHuTaT. XK. Cykuunar.

b. a-Kerormyrapar. I'. Manar. E. N3omuTpar.

3aoanue 3 Tlongbepute GpepMEeHTHI K COOTBETCTBYIOIINM PEAKIIUSIM:
1. Oxkcanoarerar + anetmin-KoA + HyO — murpar + KoA-SH.

2. Uzommrpar +HAJT —>a-ketormyrapar + HAJJHH" + CO,,

3. Cykuunui-KoA + I'’1® +H3PO,4 <> Cykuunar + ['TO + KoA-SH.
4, dymapat + HyO «»> manar.
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A. @ymaparruaparasa. b. Ilurparcunrasa.

B. Cykuunun-KoA-cunrerasa. I'. U3oumTparaeruaporeHasa.
3aoanue 4. K xaxnomy hepMeHTY OJ0EPUTE COOTBETCTBYIOITNI KOPEPMEHT:
1. CykuuHataeruaporesasa. A. ©MH.
2. HAI[H'H+-;[er1/1):[poreHa3a. b. DA
3. ManaraeruaporeHasa. B. HAZ[+.
4. a-KerormyrapataeruaporeHa3Hblii I'. TTI®.

KOMILIEKC ()epMEHTOB. 1. KoA-SH.

E. JIunoeBas xuciora.
Ilpasunvrocmo pewenuu npogepvme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS T€MbI)

3aodanue 1. B ykie TMMOHHOM KUCIIOTHI IS paciierieHus anetuii-KoA ucmonas3yrores ciie-
nyrorue GEepMEHTHI:

1) nuTpaTcuHTAa3a;

2) akOHUTATTUIPATA3A;

3) M30LMTPATIACTHIPOTCHA3A;

4) o-keToriyTapaTAeruaporeHa3Hblii KOMIUIEKC;

5) cykunnun-KoA-cunrerasa;

6) CYKIMHATIETHAPOTreHAa3a;

7) ymaparruaparasa;

8) ManaTaeruaporeHasa.

1.1. Hanuimre XuMHYECKYIO PEaKIIHIO (CXeMa), KaTaTU3UPYEeMYIO KaXKIbIM U3 3TUX (PePMEHTOB.

1.2. Kakoif kopepMeHT min KohepMEeHThl HEOOXOIUMBI I pabOThl TPETHETO, YETBEPTOTO,
IIECTOT0 U BOCBMOTO (hepMEHTOB?

1.3. Jlst kaskaoro u3 GepMEeHTOB YKaXKHTE, K KAKOMY W3 ITEPEYHCICHHBIX HIKE THITOB MPH-
HQ/IJISKUT KaTaJu3upyeMasl UM peaklys: KOHAEH Calus, AerHipaTalys, r’uapaTanms, 1eKapooKcH-
JUPOBaHUE, OKUCIIUTEIIbHO-BOCCTAaHOBUTENbHAS peakius, hochopunrpoBanrue Ha ypoBHE CyOCTpa-
Ta, U30MepuU3aLusl.

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

3aoanue 2. Y 3KCIEPUMEHTAIBHOTO )KUBOTHOTO Ha ()OHE BHYTPUBEHHOT'O BBEAEHUS TIIIOKO3BI
onpenenuin cHkeHue aktuBHOCTH (pepmenToB L[TK. Kakme coennHeHHs SBISIOTCS HEMOCPE-
CTBEHBIMU UX MHTUOUTOpaMH?

A.HAJ®GHH". b. HAT'. B. HAJITHH". [LAT®. . AID.

3adanue 3. bByner au mpoOUCXOIUTh HAKOIUIEHHE OKCAlloalleTara, ecil K SKCTPaKTy, CoJAepKa-
memy cyocrparsl, pepmentsl U kKodepmentsl LITK, nobaButs anetmin-KoA? O6bsacaute Bamn oTser.

3aoanue 4. B KIMHUKY TOCTABHUIIN MOCTPAJABIINX BO BpEeMs 3eMIICTPSCEHUS, HAXOTUBIIHXCS
6e3 mumu 10 gueit. Uccnenoanus aktuBHOocTH (pepmenToB [[TK mokazanu peskoe cCHUKEHUE CKO-
pocTtH 3Toro npoitecca. Kakue nocineacTsust 3To UMeeT [Uist Opranuzma’?

A. OGe3BOXMBaHUE.

B. CHuxenue ypoBHs ITIOKO3bI B KPOBH.

b. Camxenue ypoBus ATO.

I'. O6pazoBanue OOIBIIOTO KOJIUYECTBA SHIOTEHHON BOJIBI.

OTBeThI K 3a1aHUAM
Jlna camonpoeepku ucxo0Ho20 ypoeHs 3HAHUIL:
1-B,J1. 21 -A.22-T.23-]1. 24 — b. 2.5- B.3.1- nerunporenasa, OKCHIOpPEeNyKTa3a; 3.2—
nexapOokcuiasa, muasa; 3.3— neruaparasa, auasa.
Hna camocmoamenvnoit padbomot.
1-A.2-B,T,E,)K.3-15;21;3B;4A.4-15b;2A;3B;45,B,T", /I, E.
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JIABOPATOPHAS PABOTA (60 MmunyT)
HMHCTPYKIHUS K NIPAKTHYECKOMY 3aHATHIO

PaGora 1. H3yuenue ¢pynxkyuonuposanusn I[TK no yooviiu ayemun-KoA

Ipunyun memooa. Ilepsoiii aTan LITK — peakus konaeHcanuu anetuin-KoA ¢ okcanoarie-
TaToM, KOTOpasi OCYIIECTBISIETCA HUTpaTcuHTa3oi. OOpa3oBaBIIasCss JUMOHHAsL KUCIOTa MOJBEP-
raercs IMPEBPALllEHUIO B IHMKJIE TPUKApOOHOBBIX KHUCIOT, a ocBobomuBmmiicss KoA-SH moxHo
OTIPECTUTh, UCTIONB3Ys peakThB DonuHa (MosBIsSeTCsS cMHee okpamuBaHue). Eciu 61okupoBaTh
LTK mamoHoBo# kucinoToi, To anetmwi-KoA He ucnonb3yercs u KoA-SH He obpasyercs. s pa-
OOTBI UCIOJIb3YEM T'OTOBbIN TOMOTEHAT MEYCHH.

Xo0 pabomvi. B KOHTPOIBHYIO U OIBITHYIO TPOOUPKH BHOCSAT PEAKTHUBEI COTTIACHO CXEME:

Coaep:xumMoe mpooMpoK KonTpoas (mn) OnbIT (M)

docdarnsiii Oydep pH=7.4 2,0 2,0
P-p anetun-KoA 0,5 0,5
P-p okcanoanerara 0,5 0,5
P-p ManoHOBOI KHCTIOTHI 1,0 -

DU3NOTOTHIECKHNA P-P — 1,0
I'omoreHnar rieuenn 0,5 0,5

Nuky6anus 10 MuUH Tpy KOMHATHOW TEMIIepaType

Peaktus ®onuna A 0,5 0,5
Peaktus ®onnna b 0,5 0,5

Pesynbrar (0kpacka pacTBOpPOB):

BriBo:

Pabota 2. H3yuenue ¢pynkyuonuposanus I{TK no oopazosanuto yenexucnozo 2aza

Ipunyun memooa. Ilpu okucnenun anetmin-KoA B LITK oGpasyetcs yriekuciblil ra3, KOTo-
PBIN CBSI3BIBAETCS] THAPOKCUAOM KalbLUs U ONpEeNsercs Npu 100aBIE€HUU CEPHOU KUCIOTHI MO
BBIJIEJICHUIO ITy3bIPHKOB Ta3a.

Xo0 pabomei. B KOHTPOJIBHYIO U ONBITHYIO IPOOUPKHU BHOCAT PEAKTUBBI COTJIACHO CXEME:!

Coaepsxkumoe npoodHpoK KonTpoas (M) OnsIT (M)

®Docdarnsriii 0ydhep pH=7,4 2,0 2,0
P-p anernn-KoA 0,5 0,5
P-p okcanoarerara 0,5 0,5
P-p MaJioHOBO# KUCJIOTHI 1,0 —

WnkyOanMoHHBIH p-p — 1,0
P-p Ca(OH), 1,0 1,0
T'omoreHar neueHu 0,5 0,5

WNuky6anys 10 MuH pu KOMHaTHOHM TeMIlepaTrype
0,1 = p-p cepHO¥ KHCTOTHI | 1,0 | 1,0

PGBYJ'IBTEIT (BLII[CJ'ICHI/IC YTJICKUCIIOTO ra3a):

BriBos:

Pa6ota 3. H3yuenue ¢pynkyuonuposanus I{TK no oopazosanuto amomos éooopooa
IHpunyun memooa. llpu oxucnennu anetuin-KoA B LITK obGpa3syercs 8§ atomoB Bogoposa, Ko-
TOpbIE OTLIEIUIAIOTCS OT CyOCTpPaTOB MPU Y4aCTUU COOTBETCTBYIOIIMX JETHaporeHas. B kauectse
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aKIenTopa BOAOPO/Aa B JaHHOM METOJe HCIomb3yeTcs 2,6-muxinopdenHonuaaodpenon (2,6-AXDU).
Ecmu nukn dyakimmonnpyer, To 2,6-JIXDU BoccTaHaBIMBaeTCs B 00ECIIBEUNBACTCS.
Xo0 pabomvi. B KOHTPOJIBHYIO U OTBITHYIO IPOOUPKH BHOCST PEAKTUBBI COTJIACHO CXEME:

Coaepxumoe NpooHpoxK Kontpoas (M) OmnsIT (M)

®docdarneriii 0Oydep pH=7.,4 2,0 2,0
P-p anerun-KoA - 0,5
P-p LIIVK — 0,5
JuctuiupoBaHHas Bojia 1,0 -

I'omorenar neuenu 1,0 1,0
0,001 u p-p AXDPU 1,0 1,0

WNukybanus 15-20 MuH py KOMHATHOH TeMIepaType

Pesynbrar (okpacka pacTBOpOB):

BriBoa:

IToanuce nperoaaBaTeClIA:

3AHATHE 5. BUOJIOI'MYECKOE OKUCJIEHHUE. OKUCJIIMTEJIBHOE
POCPOPU/IMPOBAHHUE. IYTU YTUIM3ALUU KUCJIOPOJA
KIIETKAMUAX

AKTyaJILHOCTb TEMBbI

3HaHUE MPOoIecca OKHUCIICHHS BOJIOPOJIa B MUTOXOHPHUSX C 00pa30BaHUEM JHIOTCHHOM BOJIBI,
KOTOpOE MPOTEKAeT C BBHIICICHHWEM 3HAUUTENHbHOTO KOJMYECTBA DHEPTUH, 3alacaeMoil B MaKpodp-
rudeckux cBsa3sax AT®, HeoOXoauMO U TIOHUMAaHHS OCHOBHOTO MYTH YTHIIU3AIlMH KHCIOPOAa B
KJIETKE B HOPME U MAaTONOTUH. | UTIO9HEPreTHYECKHe COCTOSHUS, BOZHUKAIOIINE B pe3ylibTaTe Hapy-
IICHUST PA0OTHI BIXATEIBHOM IIeTIH, HAPYIICHUS CONPSDKEHUS TbIXaHusS B (PoCHOprIupoBaHHs, HETO-
CTaTOYHOTO TMOCTYIUICHHUSI CYOCTPaToOB OKUCIIEHHS, JIE)KaT B OCHOBE Pa3BUTHSI MHOTHX MaTOJIOTHYE-
CKUX COCTOSIHHH. JIeueHne mocieqHux TpedyeT 4eTKOro MpeICcTaBIeHHs 00 OKUCITH-TETbHOM (hocdo-
PUIIMPOBAHHUH, O CIIOCO0AX €ro Peryislluu, YHEPreTUIeCKO IEHHOCTH CyOCTPaToB, MOCTABISIOIINX
aTOMBI BOJIOPO/Ia B JIbIXaTeNbHYIO LieTb. HekoTopeie n3 Hux (cyoctpatsl nukia Kpebca — mutpar,
CYKIIMHAT) UCTONB3YIOTCS AT KOPPEKIIUHA METa0OINUeCKuX HapylieHui. OKCUTeHa3HbIH MyTh YTH-
JM3aIMK KHCIOPOAa UMEET BayKHOE 3HAUEHHUE B Mpolieccax 00e3BpeKMBaHUS B OpraHu3Me KCEHOOHO-
TUKOB M TOKCUYHBIX METa0OIUTOB.

Iean 3ansaTusn

[ToxyunTs mpeacTaBiIeHNE O MyTAX YTHIM3AIUU KHCIOPOa KIETKAaMH; O JIOKAJTH3AIUH, CTPO-
€HUU U (PYHKIIMOHUPOBAHMM KOMIIOHEHTOB JIBIXaTEIbHOM 1IeTIH U 1IeMH MUKPOCOMHOTO OKHCIICHUS,
00 OKHMCITUTENBHOM (hochopuanpoBaHUU. Y CBOUTH, YTO CONPSDKEHUE IbIXaHUS U GhocPoprinpoBa-
HUS CITYKUT OCHOBOI HOPpMaJIbHOTO SHeproodecneyenus kiaeTku. [IoHsATh 3HaueHrne MUKPOCOMHOTO
OKHCIICHHS UIS JKU3HEACATEIIbHOCTH KIETKH. HayduThcs MPUMEHSATh 3TH 3HAHUS MPH MOCIEAYIO-
IIeM U3YyYEHHH KJIETOYHOr0 MeTaboIn3Mma.

TpedoBaHKs K MICXOAHOMY YPOBHIO 3HAHMH

JUJ1sl IOJTHOTO YCBOEHUS TEMBI HEOOXO0AUMO MTOBTOPUTH 3!

® o0OwWell xXumuu.

— TIOHSTHUS «OKUCJIEHUE» (COKUCIUTENb)), «BOCCTAHOBJICHUE) («BOCCTAHOBUTEIbY), «OKHUC-
JUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIMM», «PENOKC-TIOTEHIUAID», «MAKPOIPIrU4ecKas CBS3bY,
«MaKpO3pIu»;
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® OUO0Op2AHUYECKOU XUMUU

— cTtpoenne AT®D, ee posib KaKk YHHBEPCAIBHOIO MaKpodpra; 0apOWTypoBasi KUCIOTa U €€
MIPOU3BO/IHBIC;

® yumono2uU:

— CTPOCHHE MUTOXOHIPHAIILHON MEMOpPAaHBI;

® OuoxumMuu:

— KJIacC OKCHJIOPEIyKTa3bl, MUPHIWH- U (IAaBUH3ABUCUMBIC JCTUAPOTEHA3bI, CTPOCHUE H
dynkmmonuposanne HAJ", ®MH, ®AJI; BonopongoHopHas dyHKius rukia Kpebea; cybeTparst
L TK, mocrasiisitonire BOAOPOA B AbIXATEIbHYIO LETb.

Il.]'[ﬂ CaMOIIPOBEPKU UCXOIHOI'0 YPOBHSA 3HAHUI BBLINOJHHUTE ciaeayriive saajanus:

3aoanue 1. Kakue 3 NpuBEACHHBIX YTBEP)KICHUN HE XapakTepu3ytoT ATD?
A. IlyprHOBBIN HYKJICOTHUN.

b. YHuBepcalibHbII MaKpO3PTr B KJIETKaX.

B. Nmeer nBe ryanuauHdpochaTHBIE CBS3H.

I'. Umeet nBe hochoanruapuHbie CBS3H.

J. SABnsiercsa popmoit 3amacaHusi, XpaHEHUs U NIEpejaul SHEPTUH B KJIETKaXx.

3aoanue 2. Kakue u3 HmxkenepeunciaeHHbix cyocrparoB LITK He siBnsitoTcs m1OHOpaMu BOJO-
poja JuIsl ABIXaTENbHOU 1ernu?

A. CykuuHar. B. N3onuTpar. J. Oxcanoanerar.

b. uTtpar. I'. ®ymapar. E. Cykuuauin-KoA.

3aoanue 3. Hanumute Gpopmyny ATD, 0603HaYNB MaKPOIPTUUECKUE CBSI3U.

3aoanue 4. B nuxne Kpebca nporekaroT 4eThlpe IeruAporeHa3Hble peakiuu:
A. M3onurpaTt —0-KeToriayrapar. B. Cyknunar — ¢ymapar.

b. a-Kerornyrapar — cykuunui-KoA. I'. Manar — oxcanoamerar.
4.1. Ykaxxute COOTBETCTBYIOIINHN KaX a0l peakinu (pepMeHT.

4.2. YkaxxuTe COOTBETCTBYIOMIUI(E) KaxKI01 aeruaporeHase KopepMeHT(bl).

4.3. OTHecHuTe KXyl JETHAPOTEHAa3y K pa3psay JIMOO MUPHIUHOBBIX, JHOO (IaBUHOBBIX
JETUPOTeHas.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bonpocsl 1151 00cyxk1eHus

1. TkaHeBOE ABIXaHHME — IMPOIIECC OKUCICHUS BOJOPOJIa CyOCTPATOB B JIBIXAaTEIBHOMN IIETH C
o0Opa3oBaHHEeM SHIOTEHHOW BOABI B KieTkax. OTinuus oOpa3oBaHMs BOJIBI B MPOIIECCE TKAHEBOTO
JBIXaHUSI OT TAKOTO XKe Tpoliecca in vitro.

2. CTpoeHHe KOMIIOHEHTOB JILIXaTEIbHOMN IEMU, KOMIUIEKCH (hepMEHTOB, KODEepMEHTHI, Me-
XaHU3M (YHKIIMOHUPOBAHHUS.

3. CxeMa [IbpIXaTeNbHON MEMU, MYHKTH (OCPOPUIMPOBAHUS, MEXaHU3M (HOPMHPOBAHUS
ANEKTPOXUMHUYECKOTO IMOTCHITHAIA.
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4. MeXaHM3MBI MHUTOXOHJpHATbHOTO cuHTe3a AT®. H'-AT®-cunTaza. ConpshkeHne mpolec-
coB nbixanus U (ochopunupoBanus. XemruoocMoTuueckas teopusi Mutdemna. Koagdunuent doc-
dopmmposanus (P/O) mist pa3nuvHbBIX CyOCTPaTOB, MOCTABIISIONIUX BOAOPO/ B ABIXATEIbHYIO LETb.

5. Perymsmust paboThl IbIXaTEIBHON LIETIH U H*-AT®-cunTasbl.

6. Ilpu4nHbI pa3BUTHS TUIIOPHEPTETHUECKUX COCTOSIHUNA. IHTHOUTOPHI IepeHoca 3JIEKTPOHOB
u okucaurenbHoro ¢ocopunuponanus. [lonarue o pazoduutensax. Kak naMeHuTcs nmoriouieHue
KHCIIOPOJIa MUTOXOHJIPHSIMH TPU JICWCTBUY UHTHOUTOPOB M pa3o0muTeieii?

7. Ilytu yrunuzauuu kuciaopojga. MUKPOCOMHOE OKHCJICHHE, CXeMa MHUKPOCOMHOW IemH,
pOJIb B KIIETKE.

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI
Ocnosnasn
Buonoeuuecrkas xumus / B. K. Kyxra [u ap.]. Mocksa : BuaoM, Munck : Acap. 2008. C. 134-154.
Koncnexm nexuui.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C.43-48, 55-56.
JHononnumensnan
1. Buoxumus yenoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993. T. 1. C. 111-139.

N =

3agaHusA 1J151 CAMOCTOAATEILHOMH padoThl

Jliig ycBO€HUS TeMbl HEOOXOIUMO YSICHUTH CIEAYIOIIEE:

1. Oxucnenre BOAOpOAAa B LIEMIM TKAHEBOTO JBIXaHUSA SBISETCS OCHOBHBIM HCTOYHHKOM
sHepruu Jiis peakiuu cuare3a ATO.

2. Ilpouecc oOpa3oBaHus BOABI B OpraHM3ME M BHE €ro COBEPINAETCS C BbLICICHUEM
210-230 x/I>x/MOJIb SHEPTUH.

3. B opranmusme cunte3 H,O npoucxoauT npu y4acTHH JbIXaTEbHOM LIETIH.

4. Yacte sHepruu 3Toro nporecca (= 40 %) ucnonb3yeTcs s peakuuu cuate3za ATO.

5. Peaknus okucieHus BOJOPO/a B COCTaBE CyOCTPATOB JbIXAaTENbHOM L€ B KJIETKaX OpraHu3-
Ma CONpshKEHa ¢ MPOIIECCOM OKUCITHTeTbHOTO hocdopmmupoBanus (cuate3 ATD u3 AJI® u H3PO,).

6. Koapdunment pochopumupoBanus (P/O) — 3to uncio momneii ATD, oOpazoBaHHBIX B
pacuere Ha OJMH aTOM KHCIIOPOAA, UCIIOJIb30BAHHBIN B IIPOIIECCE TKAHEBOTO ABIXAHMUS.

7. OKcureHa3HbI MyTh YTHIIM3ALMK KUCIOPOAA OCYIIECTBISETCS B MEMOpaHax HAOIUIa3Ma-
TUYECKOTO PETHKYJIyMa M CIIOCOOCTBYET BKJIIOUEHHIO KUCIIOpoja B cyOcTpaT. Takum croco6om
MIPOUCXOUT 00E€3BPEKUBAHNE MHOTUX TOKCUYHBIX BEIIECTB (MUKPOCOMHOE OKHCIIEHUE).

3a0anue 1. HanummTe cxemy AbIXaTENbHOW LENH JUIsl CyOCTpaTOB MUPUIANH3ABUCUMBIX JI€-
ruporeHas (ManaaT, 0-KeTOTyTapar, U301UTpar). YKaxuTe Ko3ppuiuueHt GochopuirpoBaHusl.

3aoanue 2. Hanummte cxeMy JIbIXaTelbHOW LIEMH JUIsl CyOCTpaTOB, NETHAPUPYEMBIX C yda-
crueM @AJ]. Ykaxute koapduuueHnt gpochopunupoBanus. Ckoiapko ATD Oyaer cuMHTE3MpPOBAHO
MPY OKUCJIEHUU 5 MOJIb CyKIIMHATa?

3aoanue 3. Kaxoe (kakue) M3 NpHUBEIEHHBIX yTBepkAeHHU BepHo? IlociemoBarenbHOCTD
pAacIioyIoKeHHs] KOMITOHEHTOB JIBIXaTEIIbHON TETIH OTIPEIeNSIeTCS:

A. XUMHUYECKOH CTPYKTYpOi epeHOCUHKA HIEKTPOHOB.

B. Benuunnoii penokc-norenumana (Eq).

B. BenuuHOii IPOTOHHOTO 2MIEKTPOXHUMHUecKoro notennuana (ApH®).

I'. SIBnsercs NpoOU3BOILHOM.
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3adanue 4. TlogbepuTe K KaxXAOMy KOMIUIEKCY HbIXaTeIbHOW I[EMU COOTBETCTBYIOIIUI
HeOEIKOBBI KOMIIOHEHT:

1. HAJIHH" : y6uxuHOH OKCHIOpEIyKTas3a. A. DA]L
2. YOUXHUHOJI : IUTOXPOM C OKCHAOPEAYKTa3a. b. T'em.
3. CyKuuHaTAeruiporeHasa. B. ®MH.
4. IlutoxpoMoOKcH/a3a. . HAL'.
. Tem, Cu®*

3aoanue 5. Ilogbepute K 3TUM ke (hepMEHTATUBHBIM KOMILIEKcaM (CM. 3a1aHue 4) COOTBET-
CTBYIOIIINE UHTUOUTOPHI:

A. lunanunel.  I'. A3ug HaTpus. K. AuTumMunun A.
b. CO. . Amuran (6apOUTypOBasi KUCIIOTA). 3. Manonar.
B. H,S. E. PorenoH.

3aoanue 6. Beibepute KOMIIOHEHTHl MOHOOKCUTCHA3HBIX IIETICH, Y9aCTBYIOIINUX B MUKPOCOM-
HOM OKHCIICHUHU:

A.HAJIOHH". B. Usouutpar. 1. Lutoxpom Pyso.

b. Ackop6unoBas kucinora. . [{lutoxpom b. E. Lutoxpom c.

3aoanue 7. [lonbepure K KOKIOMY U3 IyTeH YTHIU3ANUNA KUCIOPOJa COOTBETCTBYIOIINE Xa-
PaKTEepPUCTUKH:

1. Okcuaa3Hpli TyTh YTUIU3ALUH A. He naet xietke snepruto B Buse ATO.

KHUCJIOPO/JIa. b. CriocoOcTBYyeT BKIIIOUEHHUIO KHCTIOPO/ia B CyOCTparT.
2. OxcureHa3usiii myTh yTrnm3anun — B. ConpoBoxkaeTcst 00pa3oBaHuEM SHIOTCHHOMN BOJIBI.
KHACIOPOAA. I'. ConpoBoxmaercsa cuaTe3oM ATO.

J. Ocy1iecTBisieTcs: B MUTOXOHIPUSX.
E. Unet B MeMOpaHax 9HIOMIa3MaTHYECKOTO PETUKYIyMa.

HpLIGMJleOCmb pemeuuﬁ npoeepsnie, conocmaesue ux ¢ omeemamu.

IIposepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue 1. Kakoe (kakue) U3 MPUBEIECHHBIX YTBEPKICHUI HEBEPHO COTJIACHO XEMHOCMOTH-
4yeckou Teopun Muruena?

A. B mpomecce (GyHKIMOHMPOBAHMS IBIXAaTETbHOM Iemu mpoucxoauT meperoc H' uepes
BHYTPEHHIOIO MEMOpaHy B MaTPUKC MUTOXOHAPUIL.

b. DOueprus, Beigenstomasics npu Tpancnopre aekTpoHos I, III, IV xomruiekcamu pixarenbHoOn
LIENH, UCTIONB3YETCs Ha NepeKadrBaHue MPOTOHOB U3 MaTpUKca B MEXXMEMOpPaHHOE MPOCTPAHCTBO.

B. B npouiecce TkaHeBOro AbIXxaHMs Ha BHYTPEHHEH MeMOpaHe MUTOXOHJPHUM (opMupyeTcs
IIPOTOHHBIN 3JIEKTPOXUMUYECKHUN MOTEHLINA.

I'. DHeprust >MeKTPOXMMHUYECKOIO TOTEHIMalla Ha BHYTPEHHEH MHUTOXOHJIPUAIBHON MeM-
OpaHe ucrnoib3yeTcs i paboThl V KOMILIEKCa JbIXaTeIbHOH LIeT .

J1. O6GpatTHbIi TOK IPOTOHOB M3 MEKMEMOPAHHOTO MPOCTPAHCTBA B MAaTPUKC MO MPOTOHHBIM
kananam H'-AT®-cuaTassl conpoBoxkaercs cuutesom ATD.

3adanue 2. Kakue U3 creylomux yTBepkaeHnii xapakrepusyiotr H'-AT®-cunrazy?
A. V-bepMeHTHBII KOMIUIEKC Ha BHYTpPEHHEH MeMOpaHe MUTOXOHIPH.

b. Murubupyercst OIUroMUIIMHOM.

B. Nmeet npoToHHBIE KaHAJIBI.

I'. Moxert nposiBisith AT®-a3Hyt0 akTUBHOCTb.

J. Ilepexoaut B pabouee COCTOSHUE MO/1 BIMSIHUEM JIBUXKYIIUXCS Yyepe3 Hee TPOTOHOB.
E. Marubupyercs aTpakTHIO3UIOM.

3aoanue 3. Tlpouiecc TKAHEBOTO JIBIXaHUSI CTUMYIUPYETCS MPH JOOABICHUU K CYCIIEH3UH MU-
TOXOHAPHIA:
A. ATO. b. A1D. B. KCN. I'. Bapburyparos.
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3aoanue 4. IlpyurHaMu TUMO’HEPTETUUECKUX COCTOSHUN (HapymeHue cuare3a AT®) B mu-
TOXOHJPUAX MOTYT OBbITb:

A. HegocTtaTtok cyOCTpaToB TKAaHEBOTO JIbIXAHHS.

b. HepgocraTok kucnopoja.

B. U3651TOK BuTamMuuoB PP u B.

I'. lobaBneHne K N30JUPOBAHHBIM JBIIIAIIMM MUTOXOHAPHUSAM OJIMTOMUIIMHA.

J1. Huskas konuentpanus AJI® B MaTpukce MUTOXOHJIPUH.

3aoanue 5. B KIMHUKY TOCTYITMIIA TTALMEHTKA C OTPABICHHEM CHOTBOPHBIMHU IpeTapaTaMu —
MPOU3BOIHBIMU 0apOUTYpOBOI KHUCIOTHL. Kakoe coennHeHne Hy)KHO BBECTH OOIBHOM il BOCCTa-
HOBJICHUS TKAHEBOT'O JBIXaHHsI Ha IIEPUO/] BEIBEICHNS CHOTBOPHOT'O IpernapaTa U3 opranuzma?

A. Uzonurpar. b. Auetmii-KoA.  B. Manar. . Cykuusar.

3aodanue 6. CTyneHTsl B 1a00paTOpHO# paboTe in Vitro UCCIeI0BaIM SHCTBHE MajloHAaTa Ha
psn ¢pepmenToB rukia Kpedca. Hakomenne kakoro merabonnuta OHUM OOHApYKUIIH?

A. Mamnar. B. CykuuHar.

b. U3onutpar. I'. Cyxkunnun-KoA. . a-Kerormyrapar.

3aoanue 7. C 1enplo moxyaeHus >keHIMHa npuHumMania 2,4 nuaurpodenon. Kakue sddexts
BBI3BIBAIOT TAKUE TIPEapaThl?

A. Pazo0OmieHne TKaHeBOro JIbIXaHHUsI M OKUCIIMTENILHOTO (pochopunrpoBanus.

b. Ynyumenue conpspkeHus pixaHus v GpochoprrpoBaHus.

B. Vnyumenue sneproodecnedeHus TKaHew.

I'. I'unosHepreTnyecKkoe COCTOSHUE.

J1. YBenuueHne CKOpOCTH pabOThI AbIXaTEIbHOM LIETIH. .

E. CHmxeHue temiiepaTypsl Tena.

K. 'unieprepmusi.

3aoanue 8. Cxonbko Moiab AT®D MOKeT CHHTE3UPOBATHCA MPU OKUCIEHUH | Monb cyOcTpara
B YKa3aHHBIX Iporeccax?

1. Anetun-KoA — CO; + HyO. A. 4 monb.
2. Cykmunar — VK. b. 10 moub.
3. a-Kerornyrapar — [I[YK. B. 7.5 moib.
4. M3ouuTpar — CyKIMHAT. I". 6 MoB.

5. Cykmunat — CO,, H20. M. 24 monb.

OTBeTHI K 321aHUAM
na camonposepku ucxo0no20 ypoensa 3HAHUIL
1-B.2-b,T, ], E.
4.1 — (A —uzonurpar AI'; b — a-kerornyrapar JAI'; B — cykuunat JAI'; I' — manat JI).
4.2 —(A-HA'; b —HAJ", ®AJ], TTI®, KoA, munoesas xuciota; B. — ®AJ; T — HAJTY).
4.3 - (A, b, ' — nupuaunossie [I'; B — dnasunosas JI).
na camocmoamenvnoit padbomot.
1-"lo=25.2-"1o=1,5, cunresupyercs 7,5 AT®. 3—-b.4—-1B; 2 b; 3 A; 4 J1.
5-11,E;2XK;33;4A,5,B,T.6-A,5, I, 1. 7-1B, I, ;2 A, b, E.

JJABOPATOPHAS PABOTA (60 munyT)
HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO
Pabota 1. H3yuenue peaxyuii okucaumenvnozo gpocgopunuposanus
Ipunyun memooa. 1lpu OKUCIEHUU PA3IUYHBIX CYyOCTPaTOB B JBIXaTENbHOU IIETH BBICBO-
00X /1aeTcsl SHEPTUsl, YaCTh KOTOPOIM MCHOJB3YETCsl Ha PEAKIMI0 OKUCIUTEIBHOrO GochopunupoBa-
Hus. CTerneHs MocleHero (IHepreTudeckas IEHHOCTh CyOCTpaToB) OMpeAeNsaeTcs Mo yObLUTH HeOp-
raandeckoro ¢ocdara (koddpdumuent P/O = 1,5-2,5). Ucnonp3ys pa3znuunbie cyocTpaTsl (10104-
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Hasl, SHTapHas, aCKOPOMHOBAasE KUCIOTHI), OlleHHBaeM 3(p(PEeKTUBHOCTh OKUCIUTENBHOTO (hochopu-
mupoBanus. Conepxanue GochopHON KHCIOTHI ONpPEAEIIeM B PEakui C MOIUOaTOM aMMOHHS U
penyLHPYIOLUIMM PacTBOPOM aCKOPOMHOBOM KHCIOTHI IO MHTEHCUBHOCTH OKPAacKH oOpasyromieics
MOJIHO/IC€HOBOW CHHHU.

Xoo pabomei. B ueTbipe npoOUPKU BHOCST PEAKTUBBI COTJIACHO CXEME:

C . Koutpoabnas | OnbiTHbIE IPOOBI (MJ1)

oj1ep:KuMoe MPOOHPOK npo6a (M) . 5 2
WNukybanmonHas cMech 1,0 1,0 1,0 1,0
DU3HOIOTUYECKUI PACTBOP 0,5 — — —
PacTBop s10,109HON KUCTOTHI — 0,5 — —
PactBop ssHTapHOM KHUCIOTHI — — 0,5 —
PacTBOp ackopOMHOBOM KHCIIOTHI + LIUTOXPOM C — N — 0,5
CycrieH3us MUTOXOHJIPHIA 0,5 0,5 0,5 0,5
Wuky6anus 10 MUHYT Ipy KOMHATHOM TeMIIepaType, 3aTeM J00aBIIsIOT:
PactBop TpuxnopykcycHoit kuciotsl (TXY) 1,0 1,0 1,0 1,0
PactBop MoymbaTa aMmmMoHuUs 0,5 0,5 0,5 0,5
Penynmpyromuii pacrBop @ucke u Cydbappoy 0,5 0,5 0,5 0,5
Conepxumoe Bcex MpoOupok pa30aBuTh BOJOH B 8 pa3s

WNuky6auus 10 MunyT.

Pe3ynbTarhl (HHTEHCUBHOCTH OKPACKH 10 YETHIPEXOAILHOM MIKAJIE):

BriBo:

PaGora 2. H3yuenue enuanus 2,4-ounumpogpenona (2,4-IH®) na okucnumenwvnoe gocgho-
punupoeanue

Ipunyun memooa. 2,4-JH® — pazobmutens ¢pochopuanpoBaHus, CONPSKEHHOTO C OKHC-
neHueM. O0 3(pPeKTUBHOCTUOKUCIUTENBHOTO (HOoCPOpMINPOBaHUS CYIST MO YOBIIM B MHKYyOaIu-
OHHOM cpeJie HeopraHu4eckoro ocdara, KOTOPBIN onpeensercs, Kak onucaHo B padore Ne 1.

Xoo pabomei. B mpoOupKu BHOCAT PEakTUBBI COTIIACHO CXEME:

Conepxumoe npooUpoK Kontpoas (M) | OnsbiT (M)
PacTBop 16109HON KUCTOTHI 0,5 0,5
PactBop 2,4-/ITHO — 0,5
DU3UOIOTUYECKUI paCTBOP 0,5 —
CycrieH3usT MUTOXOHJIPHIA 0,5 0,5

Wukyb6anust 10 MUHYT TPH KOMHATHOM TeMIiepatype
PactBop TXVY 1,0 1,0
PactBop MoymG1ata aMMOHHS 0,5 0,5
Penynupyromuii pactBop 1,0 1,0

Pe3ynbTarhl (MHHTEHCUBHOCTH OKPACKH):

BriBon:
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Pabora 3. Omkpvimue anvoecuooezuopozenasvl 6 mojioKe

®epMeHT BbIpabaThIBa€TCSI MUKPOOPTaHU3MAaMU, MOMAJAI0IIUMU B MOJIOKO u3BHE. [lo xumu-
YEeCKOH MPHUPOJE OH OTHOCUTCS K (PIIAaBONPOTEMHAM, CIIOCOOHBIM OKHUCIATH aJIbACTH/IbI, B YaCTHOC-
Td, popmanbaerun. [Ipu gobGaBieHnH K HEKUISTYEHOMY MOJIOKY (opManbAerujaa U METHICHOBOM
CHHHU aNbJCTUAJICITUPOTeHa3a OKUCISIET (GOpMaTBACTHI B MypPaBbHHYIO KHCIOTY, 2 OCBOOOXKIat0-
1IMecs MPU 3TOM MIPOTOHBI U 3JIEKTPOHBI IEPEHOCATCS HA METUIJICHOBYIO CHHb, BOCCTAHABIINBAs €€ B
OecIBETHOE COeTMHEHHE.

Xo0 pabomul. B oqHy npoOupKy BHOCAT 15 Kamnenb KMIITYEHOTO MOJOKa, B Apyryo — 15 ka-
nesib HEeKUIITYeHoro. B kaxkayro mpoOupky BHOcAT 1o karie 0,4% pactBopa Gopmaibaeruia u mo
kame 0,01% pactBopa MeTuineHOBOM cuHU. [IpoOupku BCTPSIXMBAIOT M 3aKpHIBAIOT MPOOKaMH,
9TOOBI CO3AaTh OTHOCUTEIILHO aHA3POOHBIE YCIIOBHSL.

[TpoGupku nomemaroT B TepmMoctaT npu 37°C 1 0TMEUAOT uepe3 5 MUH MOCTeNneHHOoe 00ectl-
BEUMBAHUE METUIICHOBON CHHH.

Pesynbrar:

BriBoa:

PaGora 4. Oonapyscenue kamanazol Kposu
B mporiecce TkaHeBOro AbIxaHus 00pa3yeTcsl HE TOJNBKO BOJA, HO U TOKCHYHAS JAJSl KIETOK
MEPEKUCh BOJIOpoJia. Pa3iioxkeHne epekncr BOIOPOAa KaTATH3UPYETCsl TeMCOIepKaIuM (hepMeH-
TOM — KaTaJla3ou: Karanasa
2 H,0,——0, + H,O.

Xoo pabomui. B npobupky BHOCAT 10—15 kamens 3% HoO, u 1 kamtro kpoBu. OTMe4aroT BbI-
JeJICHHUE ITy3bIPbKOB KUCIIOPO/A.
Pesynbrar:

BriBon:

Pabota 5. Omkpsimue nepokcuoaszol

Kak u karanaza, nmepokcuiasa — remcojepxamuii ¢pepment. Ilepokcnaasa kaTaauzupyer
OKHCJIEHHE HEKOTOPBIX BellecTB ((heHOJIbl, apOMAaTUYECKUE aMUHBI) B MIPUCYTCTBUH MEPEKUCH BO-
nopoaa. B opranusme MIIEKONMUTAIOIIUX MEPOKCHJIA3HOM AaKTUBHOCTHIO 00J1a/Jal0T TeMOIJIOOUH,
MHUOTJIOOMH M HUTOXPOMbI. OO0 aKTUBHOCTU MEPOKCHUA3bI MOXKHO CYJIUTh MO M3MEHEHUIO OKPAacKu
I'BasskOBOM CMOJIbI B IPUCYTCTBUU MIEPEKUCH BOJIOPO/A.

Xoo pabomsi. B 1Be mpoOMpKH HAMMBAIOT 10 5 Kamenb 1% pacTBopa rBassKOBOM CMOJIBI UITH
1% pacTtBOpa OeH3UIMHA B JEATHONH YKCYCHOM KucioTe U 1o 5 kamnenb 3% pactBopa H2O;. B nep-
BYIO poOUpPKY A00aBisitoT 1 Kammo KpoBH, Bo BTopyto — | kammo HoO. HaGmonarot 3a usmene-
HUEM OKPAaCKH.

PesynbTar:
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BriBox:

ITognuce npenonasarens:

3AHATHE 6. KOJVIOKBUYM 110 TEMAM: «®EPMEHTbI», «cBBEJIEHUE
B METABOJIM3M. HEHTPAJIBHBIE METABOJIMYECKUE I1YTHW»,
«BUOJIOI'MYECKOE OKUCJIEHUE. OKUCJIUTEJBHOE
OPOCPOPUINPOBAHUE»

Bonpocs! 1Jis1 NOATOTOBKH K KOJUIOKBHYMY

1. ®epmentsl, knaccuduranus. YMeTh Ha3BaTh Kiace (pepMeHTa M TOPSAKOBBIA HOMED
KJ1acca Ha OCHOBaHMM IIPUBEJCHHOM peaKIH.

2. CsaoiicTBa (epMeHTOB. TepMOIaOMIBHOCTD, CIICHU(PUIHOCTD, BIUsHIE pH 1 KOHIIEHTpa-
IIUM CyOcTpara Ha akTUBHOCTh (pepMeHTa. [IoHATHE O KUHETHKE (PepMEHTATUBHBIX peaKil 1 KOH-
crante Muxasimuca.

3. AKTUBHBIN HEHTP U €ro CTPOEHHE.

4. KodepmeHTsI, Ki1acCupUKAIIHSL.

5. MexaHu3Msbl peryisluuy akTUBHOCTU (DepMEHTOB, OOpaTHMas U HeoOpaTHMasi peryJisinus,
M30CTEpUUECKast U aJUIOCTEpHUECKast PEryIisiius, KOBAICHTHAs MOAUDUKAIMA CTPYKTYPHI (pepMeHTa.

6. MexaHu3Msbl peryasiuu KoiauuecTBa (pepmenta B kietke (cxemsl JKako6a—Mono; I'eop-
THEBA).

7. W3odepmeHTHI, IpUMEPHI, OMOIOTHYECKas POIIb.

8. Ilpumepsl ncnonb30BaHUs (EPMEHTOB W WX DETYJIATOPOB B MEIMIIMHCKON TpPaKTHUKE
(B TOM 4McCIIe U B CTOMATOJIOTHN).

9. Metabonu3zm. [Tonstre o karadbonm3me (IPUBECTH IPUMEPHI) U 00 aHaboM3Me (TIPUBECTH
IIPUMEPBI), pa3IMYUsl U YPOBHH B3aMMOCBSI3U MeXay HUMH. Buabl Metabonnueckux myrei. [Tons-
THE O JIMHEWHBIX U LUKINYECKUX IMYTSIX MeTabonu3Ma (IPUBECTH MPUMEPHI), O KIIIOUEBBIX (perys-
TOpHBIX) (pepMeHTax. LleHTpanbHbIe TyTH MeTaboau3Ma.

10. AneHunioBasi cucTeMa, ee KOMIIOHEHTHI, poiib B KiieTke. CriocoOb cuaTe3a AT® B kieTke
U crocoOsbl ee ruaposn3a. [lepedncanTs peakiuy U MpoLecchl, CONpskKeHHble ¢ ruponu3oM ATO.
WX poinb 11 KJIETOK U OpraHU3MOB.

11. [ukn TpukapOoHOBBIX KuCIOT. [Touemy nukn KpeOca siBisiercst ieHTpaJlbHBIM MeTab0IH-
yeckuMm myteM? Ilokazate Ha cxeme. @ynkiuu L[TK. Yto Takoe aHaruiepoTHyeckue peakiuu
(mpumep Takoil peakuuu)? Hamucars cxemy L[TK, Ha3BaTh BUTAMUHBI, y4aCTBYIOIIME B 3TOM IIPO-
necce. Kakue peakuun nmukna Kpebca cBsizanbl ¢ KOMILIEKCaMu JAbIxaTenbHOU 1enu? CKOJIbKO MOJIb
AT® moxHO npu 3ToM noayuuTth? Ilokazare 3T0 Ha cxeme GpepMEeHTOB TKaHEBOIoO JabIXxaHus. Pac-
CUMTaTh SHepreTudeckuili OamaHc okucieHus aueTwin-KoA. KaraGonmmyeckas ¢GyHKUus LHKIa
Kpebca. YMeTs paccuutarh M 1oKa3aTh Ha cxeme, ckoidbko AT® cuHTe3upyeTcss B MUTOXOHAPHIX
IIPU OKUCJICHUH Pa3INYHBIX CyOCTPaTOB (aMUHOKHUCIIOTHI) 10 KOHEUHBIX IPOAYKTOB:

a) Tup —> pymapar — CO, + H;0;

0) npo —> a-kerorayrapat —> CO;, + Hy0;

B) acH ——> okcainoarietat —> CO; + H70;

r) apr —> a-keroranyrapat — COx+ Hy0;

1) MmeT —> cykiuHuiI-KoA——> CO;, + HyO;

e) per —> anetun-KoA — CO;, + Hy0;

K) BaT —> cyKimHuI-KoA——> CO; + Hy0;
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3) ruc — a-ketoruyrapat —> CO;, + Hy0;

1) wie —> cykiuHuia-KoA—— CO;, + H,0.

12. Buapel 6uonorudeckoro okucieHus. Buramunsl PP u B, kxak y4acTHUKM OKUCIIUTENHHO-
BOCCTAHOBHTENbHBIX peaknuii. Hapucoate 6mok-cxemsr HAJT', HAJI®', ®MH u ®AJ]. Oxcure-
HA3HBIN NyTh YTWIM3ALMKU KUCIopoaa B kieTkax. @epmentsl. OkucieHne B Mukpocomax. Cxema
MHUKPOCOMHOM 1enu. CpaBHUTh OKCHIA3HBIM M OKCUT'€HA3HBIN MYTH YTUJIM3AlMKU KUciIopoaa. Poib
3THUX MPOLECCOB B KIIETKE.

13. TkaneBoe npixanue. Cxema (PepMEHTOB TKAaHEBOTO AbIXaHHs. KOMIUIEKCH IbIXaTEIbHON
1eny. YKa3aTh Ha CXeME YYaCTKH C SHEPTHEH, TocTaTouHOM 11t oopazoanuss AT®. Ha ocHoBaHuM
KaKoTo M3MEPSIEMOro MOKa3aTelsisi MOKHO OMNPEEIUTh KOJIMYECTBO SHEPIUH, BhIICIAEMON B peak-
MU TIEPEHOCa JJEKTPOHOB? Perynsanus akTMBHOCTH ()EPMEHTOB JIbIXaTeIbHOM 1enu, poias AJ[D,
AT®. Vmerh u300pasuth cxeMy GpepMeHTOB TKaHeBOro abixanus aas HAJI -3apucumbix u OAJI-
3aBHCHMBIX CyOCTpaTOB. YMeETh BKIIIOUaTh cydcTparsl nukia Kpebca (M3omurpar, o-KeTorayrapar,
MaJlaT, CyKIIMHAT) B JIBIXaTEJIbHYIO LIeMb. 3HATh, YeMy paBeH Kod(dduuuent dochopunupoBanus
(P/O) nns kaxxmoro u3 3TuX cyocTparoB. Ha cxeme 00s3aTenbHO yKa3bIBaTh YYaCTKH COMPSIKEHUS
TpaHCHOPTa AMEKTPOHOB H (pocoprmupoBanus. MOXKHO JIM UCHOIB30BaTh ISl OKUCIECHUS CyO-
cTpaToB B MUTOXOHApHsAX HAJID'?

14.Yro Takoe oxucnuTensHOe GochopunrpoBaHue (OnpeaeiacHne, CyOKIeTOYHAs JIOKaIn3a-
uusi)? OcHoBHbIE moJjoxeHus Teopuu II. Mutdenna, oOBACHAIONINE MEXaHU3M OKHCIUTEIBHOTO
dbochopmmmpoBanus. Kak H3MEHSETCS MPOLECC OKUCIUTEIBHOTO (ocHOpPHIMPOBAHUS TIPH HEI0-
CTaTKe KHUCIopoja B KieTKax (0O0BsACHUTH MexaHu3Mm)? CpaBHUTh MEXaHHU3Mbl OKHCIUTEIBHOTO U
cyoctparHoro gochopumupoBanus. Kakoit u3 HUX mpeodiiagacT B MUTOXOHAPUSIX?

15. TunosuepreTudeckre cocTosSHUS. MIHTUOUTOPHI MEepeHoca 3EKTPOHOB MO AbIXaTeNbHOM
1enu. YKa3ath Ha cxeme ()epMEHTOB JBIXAaTEIbHOM IIETTH MECTO JIEHCTBHS a) MPOU3BOJHBIX OapOu-
TYpOBOM KUCJIOTHI; 0) MalOHOBOM KUCIIOTHI; B) IMAHUIOB, YTapHOIO ra3a; I') pOTeHOHaA ; /1) aHTUMHU-
nuHa A? PazoOuurenu — npuMepsl, MexaHu3M JeicTBus. Kak n3MeHuTcs norsiouieHue KMucaopoia
MUTOXOHJIPUSIMH TPU ACUCTBUM HHTHOUTOPOB U pa300IInUTENeH?

3AHATHE 7. IEPEBAPUBAHUE YIVIEBOJOB. METABOJIN3M I'NIMKOI'EHA.
NIMKOJIN3 1 CITUPTOBOE BPOXXEHUE

AKTYaJIbHOCTDb TeMbl

B npaktuke Bpaua BcTpedaroTcs 3a00eBaHus, COMPOBOXKAAIOIINECS HAPYILIEHUEM TIEpEBAPU-
BaHUS U BCACBHIBAaHUS YIJIEBOJAOB MUIIM. JIMarHOCTHKA 3TUX COCTOSHUM M MPaBUJIBHBIN MOIXOMA K
JICYEHUIO OCHOBAHbI HAa 3HAHUSAX, MOJIYYEHHBIX Ha 3TOM 3aHATHUHU. COCTOSHUE THUIIOKCUU YacTo
BCTpEYaeTcsl MpH 3a00JIeBaHUSX BHYTPEHHUX OpraHoB. IlepecTpoilku BHYTPHKIETOYHOIO OOMEHa
IIPU TaKUX COCTOSHUSX 3aTPardBalOT W Ipolecc riaukonn3a. PasHble opransl 0071a1al0T HEOAUHA-
KOBOW CITOCOOHOCTBIO a/TaiTUPOBATHCS K TMIIOKCHH, YTO M JISKUT B OCHOBE HAMPABICHHOTO Bpa-
4eOHOTO BMEIIATeNbCTBA. 3HAKOMCTBO C IIPOLIECCOM TJIMKOJIN3a AA€T MPEACTaBIEHUE O BOZMOXKHO-
CTSIX PHEPreTHYECKOro 00ecreyeH s KJIETOK B aHaYPOOHBIX YCIOBHSIX.

Iean 3ansaTusn

3aKpenuTh 3HAHUS O CTPYKTYpPE YIJIEBOJOB KHMBOTHBIX TKAHEH M PACTHTEIHHBIX YTJIEBOJIOB
nuy. CPopMupoBaTh MpEACTaBICHHE 00 OCOOCHHOCTSX MEepPEBAPUBAHUS YIJIEBOJIOB, TPAHCIIOPTA
TJIIOKO3BI B KIIETKH, O MOJEKYJISPHBIX MEXaHHW3Max JCTIOHUPOBAHUS M MOOWIIM3AIMU TIMKOTEHA,
(U3HOIOTHYECKOM 3HAUCHUW W PETYISIIUM ITHX IPOIECCOB. YCBOHTH aHAIPOOHBIC IPOIIECCHI
OKUCJICHUS TIIFOKO3bI U UX 3HAYCHHE.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
J1J11 TOJTHOTO YCBOGHUS TEMbI HEOOXOAMMO TTOBTOPUTD U3!
® OU0OpeaHUYeCKOU XUMUL.
— o01ree mpecTaBieHue 00 yriieBoax;
— XHMHYECKOE CTPOSHHUE M CBOMCTBA MOHOCAXapHI0B (TJIIOK03a, TalakTo3a, PpyKTo3a);
— CTPOEHHUE OJIUTocaxapuoB (MalbTO3a, JIAKTO3a, Caxapo3a);
— CTPOCHHE TOMOTIOINCAXaAPHUIOB (KpaxMall, TIIMKOTeH, JEKCTPaHbI, IIEJUTI0N03a);
— THAPOJIU3 TIOJMCAXapHJIOB In Vitro;
— aNpJOJbHAS KOHJICHCAIHS;
® OuoOXUMUU.
— knaccudukarys GepMEeHTOB, MEXaHU3M JICUCTBUS, PETYISAIUS aKTUBHOCTH;
— MexaHu3Mbl oopazoBanus AT® B kieTKax.

151 caMonpoBepKH MCXOIHOTO YPOBHS 3HAHUIA BHINOJIHUTE CJIeyIolINe 3aJaHus:

3aoanue 1. Kakre MOHOCaXapuibl BXOJST B COCTaB CJICIYIOUINX COCTMHEHUN:

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

2. I'moko3a + gpykrosa. b. Masnbro3za.

3. Tamakrtosa + rioko3sa. B. Caxapo3za.
I'. Papunoza.

3aoanue 2. Kakue u3 nepeyuciIeHHbIX HUXKE YIIIEBOJOB UMEIOT CBOOOIHBIN MOTyaleTalbHbII
THJIPOKCIII ¥ OyyT 00JIaIaTh BOCCTAaHABIMBAIOIIMMHI CBOWCTBAMU?
A. Caxapo3a. b. MansTo3a. B. Kpaxman. I'. JTakro3a.

HpCIGZ/lJleOCI’I’Ib pemelmﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

Bonpocs! 1u1s1 06cyxneHust

1. TlepeBapuBaHue yIII€BOAOB, MPOIYKTHL. broiornyeckas posb MUIIEBBIX BOJIOKOH.

2. BcacbiBaHMe IPOAYKTOB IepeBapuBaHUs YIII€BOA0OB, MOJIEKYsipHble MexaHu3Mbl. Cyab0a
BCOCABIINXCS MOHOCAXapHUIOB. TPaHCTIOPT TIIIOKO3bI B KJIETKH.

3. CuHTe3 INIMKOreHa, Ha3HaueHHe, MOCIeI0BaTEIbHOCTh PEAKIMNA, SHEPro3aTparsl U pery-
TISITTHSL.

4. Pacnan (dochoponus, rHIpoNM3) MIMKOr€Ha B NMEYEHU U MBIIIIAX, MOCIEeJ0BATEIbHOCTh
peakuuii, perysanus.

5. I'nuxonus, 6uosiornyeckas poiib, CyOKIeTOUHas JOKaIU3alus, 3Tanbl (HEOKUCIUTENbHBIMH,
TJTUKOJIMTHYECKOW OKCHIOPEIYKIIMH), PEaKInd, (pepMEHTHI, SJHEPTETHUECKUI BBIXOI M MEXaHU3M
obpazoBanust AT®. Perynsauus riavkoiansa, KiIto4eBble (hepMEHTHI.

6. CrnmproBoe OposkeHue. Peakiuu, oOmme ¢ rimMKonn3oM. Pasnuyre rimKonu3a u CIupTo-
BOT0 OpOXKEHUS, perysiusl.

CITMCOK UCTOJIb30BAHHOM JIUTEPATYPBI

1. Buonozuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : Bunom, Musck : Acap, 2008. C. 155-171.
2. Koncnexm NeKIai.
3. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 58-69.

3agaHus 118 CaMOCTOSITEIbHON PadoThI

3aoanue 1. 3naiiTe OCHOBHBIE 3TAIlbI IEpPEBAPUBAHUS YIJIEBOJIOB B MUIIEBAPUTEIHLHOM TPAKTE.
VYcBoliTe, 4TO B mpoliecce NMepeBapUBaHUS YIJIEBOAOB MPOUCXOAUT (DEPMEHTATUBHBIM THUAPOIU3
TJIMKO3UJIHBIX CBsi3ed. 3allOMHUTE Ha3BaHUS (PEpMEHTOB, MPUHUMAIOLIUX y4acTHE B IepeBapHBa-
HUU, U UX JIOKAJIU3ALHIO.

3aoanue 2. BciomHUTE CIIOCOOBI BCACHIBAHUSI MOHOCAXapUIOB U3 KUIIIEUHUKA B KPOBb. 3Ha-
T€, YTO MEPBOE XUMHUUECKOE NMPEBPAIEHUE TIIOKO3bI B KJIeTKaX — ee (hochopuiimpoBaHue, KaTalu-
3UpyeMOE TeKCOKHMHA301 (TJIFOKOKMHA30#). Y MEWTe HalmucaTh 3Ty PEaKIuio.
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2.1. PaccmoTpuTe cxemy mpeBpalieHus TIoK030-6-pocdara B KieTke.

VrJIeBoziH TIUATIA
I'mroxo3a

['mukores +—['1-6-®@ —— [IeHTO3BI

AmuHokucnoTbeI¢— [lupyBar — JlakTrar

<N

JInmm el CO, H,O

3aoanue 3. 3anomHuTe:

a) U3 KaKUX MOHOMEPOB IIOCTPOEH IJIMKOTEH;

0) Kakue CBSI3U COSIUHSIIOT MOHOMEPHI B MOJIEKYJIE TIIMKOTeHA;

B) B KAKUX OpraHax MPEeUMYLIECTBEHHO OTKJIAJAbIBACTCS TJIMKOIEH.

3.1. BelyunTe peakuuu cuHTe3a M pacnaja rNIMKOreHa. Y MEeHTe THCaTh X B BUAE CXEMBI, 3a-
OMHUTE (PepMEHTHI. 3aIOMHUTE HEOOpAaTUMbIE CTaJUU MPOLECCOB M PEAKIMM, CBS3aHHBIE C I10-
TpeOJIEHUEM SHEPTHH.

3.2. 3ar1oMHHUTE KJIIOUEBBIE PEaKIMU CUHTE3a U paciaia MIMKOreHa.

3.3. O0BsACHUTE MOJIEKYIISIPHBIE MEXaHU3MBI nepexoa ¢pochoprnassl U MIMKOTEHCHHTA3HI U3
HEaKTHUBHOI'O COCTOSIHUS B aKTUBHOE.

3aoanue 4. YcBoiiTe, 4TO INIMKOJIU3 — CEPUsl PEAKLIMi, B pe3yabTaTe KOTOPBIX INIIOKO3a pac-
najaercs Ha JIB€ MOJIEKYJbl MHUpyBaTa (B a’dpOOHBIX YCIOBMSIX) WM JIBE MOJIEKYJIbI JIakTaTa (B
aHa’pPOOHBIX YCIOBUAX). YMENTE UcaTh 3TH PEaKLIUU.

4.1. OOpaTuTe BHUMaHUE Ha CIEAYIOLIee:

— B IVIMKOJIN3€ MOXHO BBIJIENIUTH JIBA 3TaNa:

a) HEOKUCIIMTENbHBIN: aKTUBUPOBAHKE TIIIOKO3BI M PAcIaj TII0K030-6-pocdara Ha 1Be Moe-
KyJbl Ianepanbaerua-3-gocdara;

0) rUKOMUTHYECKasT OKCUIOPEAYKIHS: OKUCICHHE TIHIepaitbaerua-3-gpochara 10 MUPOBH-
HOFpaI[HOI/I KUCIIOTHI (B a9pOOHBIX YCIOBUSX) WM JIAKTaTa (B aHA3POOHBIX YCIOBHUSIX);

BCE PEaKIINH dTana rIIMKOJIUTUIECKON OKCUAOPENYKIIUU TIOBTOPSIFOTCS IBAXKIbL;

— OOJBIIMHCTBO peakuil NIMKOIN3a, 32 UCKIIIOYEHHUEM TpeX, 00paTHMBI,

— BCE NNPOMEKYTOUYHbIE MPOAYKTHI HaX0ATCS B (HOCHOPUIMPOBAHHOM COCTOSHUY;

— ucToyHMKOM ¢ocdata npu rimkonuse spisercs ATO;

— o0Opa3zoBanue AT® npu riIMKoIn3e UAET MyTeM cyocTpaTHOTrO (oCHOpUIHpPOBAHHUSL.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. OCHOBHBIMU YTJIEBOJIAMHU THUIIYU SBJSIOTCS TOMOIIONHCAaXapu bl (Kpaxmal, ITH-
KoreH). UTo sBisieTCs KOHEUYHBIM MPOIYKTOM UX (DEpMEHTATUBHOTO THUIPOJIN3a B MHUIIEBAPUTEN b-
HOM TpaKTe?

A. JlakTar. B. JlakTyno3a. . ®pykro3a.

b. JlakTo3a. I'. I'a;makro3a. E. I'mroko3a.

3aoanue 2. I'moko30-6-pochar — ocHOBHas akTHBHasE Gopma TIroKo3bl. Kakue dpepMeHTHI
y4acTBYIOT B €€ 00pa3oBaHUH?

A. T'mrok030-6-hocdatmeruaporeHasa. I'. Y 1®- rmoxo3onupodocdopriiasa.
b. I'ekcoknnaza. . ®ocdormrokomyTasa.
B. I'moko30-6-docdarasa. E. I'mokokuHasa.
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3adanue 3. YacTh MOCTYNHMBIICH B OPTaHW3M TJIIOKO3bl OTKJIAQJBIBACTCS B BHJIC TJIMKOTEHA.
Kaxoit ¢hepmMeHT yuacTByeT B €ro cuHTe3e?

A. I'moko30-6-docdaraza.  B. ['mukorencunrasa. J[. @ochodpykrokunasa.

b. 'muxorendocdopunaza. I'. a-Jlekctpunaza. E. IlupyBarkunasza.

3aoanue 4. ®ochoponus TIMKOTeHa B IEUCHH U MBIIIIAX JaéT pa3iuYHbIe MPOAYKTHL YKa-
KUTE PEPMEHT, OTCYTCTBUE KOTOPOTO B MUOLIMTAX IIPUBOMUT K ITUM PA3THUUSIM.

A. T'ekcoknHa3za. I'. I'moko30-6-ocdarasa.
b. I'moxokunasa. 1. YV 1®-rmoko3omupodocdopuiasa.
B. ®ocdormokomyTasa. E. I'muxorendocdopunasa.

3aodanue 5. I3BeCTHO, YTO B TJIMKOJIU3E UMEIOTCS PEAKIINHU, COMPsDKEHHBIE ¢ cHHTE30M AT®D
nyTreM cyocTpatHoro pocopminpoBaHus. Y KaKUTE TaKUe peakluu:

A. I'moko3za— ['moko30-6-docdar.

b. ®pykT030-6-hochar — DpykTo30-1,6-6uchocdar.

B. 1,3-Iudochormunepar — 3-dochornumepar.

I'. I'manepansaerun-3-gpochar — 1,3-bucdocdormmmepar.

. ®ocdoenonnupysar — [Tupysar.

3aoanue 6. B onHO#l U3 peakiuil riavKoiu3a oOpa3yercs HA[[H'H+. KakoBa ero cyan6a B
aHa’pOOHBIX YCIOBUIX?

A. YuacTByeT B IIpeBpallleHUU MajlaTa B OKCaJIoaleTar.

b. Mcnonb3yercs 11 BOCCTAaHOBIICHHS OKCAJIOALETaTa.

B. SIBnseTcs HICTOYHUKOM 3JICKTPOHOB U IPOTOHOB JIJISL IBIXaTEIbLHOM IICTIH.

I'. BoccranaBnuBaeT nupyBar B JIAKTAT.

J. Ucnonb3yetcs B cyocTpatHOM QochopuiupoBaHUn.

OTBeTHI K 32JaHUAM
Jlna camonpoeepku ucxoonozo ypoeusa snanui:l —1b6;2B;3 A.2-5,B, T.

JIABOPATOPHASA PABOTA (60 munyT)
NHcTpyKIus K HIPAKTHYECKOMY 3aHATHIO

Pabota 1. Chupmosoe oposxrcenue

CHI/IpTOBOC 6p0>KeHI/Ie — (bepMeHTaTI/IBHHﬁ HpOHeCC pacnaﬂa TJIFOKO3bI C 06pa3OBaHI/IeM
3THUIIOBOTO CHI/IpTa nu erIeKI/ICJIOFO rasa.
CsH1206— 2CoHsOH + 2COs.

[Ipornecc rimkonm3a u OpoKEHHUE MPOTEKAOT OJMHAKOBO 10 00pa30BaHMs ITMPOBHHOTPATHON
KHCIIOTHI C BBIZITIEHUEM Teria U oOpa3oBaHueM ABYX MoJekyn AT®. B aHaspoOHBIX yCIOBHSIX MO
nefcTBUEeM ApoxokeBor aekapOokcunaszbl (TIID) mupoBuHOTrpagHas KUCIOTA 1EKapOOKCUITUPYETCS
U MIPEBPAIACTCS B YKCYCHBIN albAETH, KOTOPBIIi BOCCTAHABIMBAETCS B STUJIOBBIN CIIUPT MO ACH-
CTBHEM aJIKOTOJIbJIETUAPOTEHA3HI.

Tlopsiook evinonnenus pabomoi

1. ITpoOupky Ha 1/3 3amONHSIIOT PaCTBOPOM JAPOMOKEH, JOTUBAIOT JOBEPXY 5% pacTBOp TIIIO-
KO3bI M 3aKPBIBAIOT KOPKOBOI MPOOKOH cO CTEKIAHHON TpyOKo. Takoil OpoauIbHBIN anmapaT mo-
MeniaioT B tepmoctar npu 37°C Ha 30-50 MuUHYT (B 3aBUCUMOCTH OT AKTUBHOCTH ()EPMEHTOB
aposxokeit). Korga B mpouecce OposkeHHst TPOM30M/IeT HAKOIUIEHUE ra3a B BEpXHEH yacTu Mpooup-
KM, IPOJIENIBIBAIOT KauecTBeHHbIE peakinu Ha CO2 u criupT.

2. O6napyxenune CO,, B OpoaunbHblil annapar HanubaoT 10% pacTBop eKOro HaTpa Mo4TH
70 KpaeB NMpOOHMPKU U, 3aKPhIB OTBEPCTHE OOJBIIUM MalbIEM, NEPEMEUINBAIOT €€ COACPKHUMOE.
VYriekucslii ra3 norjaomaeTcs Meloublo, Co3/1aBas BaKyyM, U MaJell IPUCAChIBAETCS K OTBEPCTUIO
MPOOUPKH.
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3. OOHnapysxeHue STHIOBOro cnupta. COUPT MOXKHO OTKPBITH C IMOMOIIBIO PEAKIIMU TOTy4de-
HUs Hogodopma:

C,HsOH + 41, + 6NaOH — CHI3 + 5Nal + HCOONa + 5H,0.

Jlis 3TOr0 OKOJIO 2—-3 Ml KHAKOCTH M3 OpOAMJIBHOTO amnmnapara OT(GWIbTPOBBIBAIOT B IPO-
OUpKy, 10OaBISAIOT HECKOIBKO Kamnenb 10% pacTBopa Hoza 10 MoIydeHus )KEJITOT0 OKPAIIUBAHUS U
HarpeBaoT, HE JI0BOJ /10 KUIIEHUs, B INIAMEHU CHMPTOBKH. Yepe3 HEKOTOpOoe BpeMs OLIYIIAETCs
XapakTepHbIN 3anax iogopopma.

Pe3ynbTathr:

BriBon:

[Tognuce npenonasarens:

3AHATHE 8. IYTH METABOJIM3MA ITUPYBATA. I''TIOKOHEOT'EHE3. ASPOGHBIN
PACIIA I'/TFOKO3bl. OITPEAEJIEHHME IIBK B MOYE.

AKTyaJILHOCTb TEMBbI

ITonnManue 3HaueHus: a3poOHOro oOMeHa IIIFOKO3bI ULl SHEProoOecneyeH s KIETOK O3BOJISIET
MIOHSTH MEXaHM3MbI HAapyIIeHHs (YHKIMIA OTAEIBHBIX OPraHOB M CUCTEM IIPH €r0 TOPMOKEHUH (TUIIO-
ITIMKEMHYEcKasi KoMa, MIIeMus TKaHel u fip.). [TIlokoHeoreHes uMeeT BaXKHOE 3HauUeHue JJIs oAJep-
YKaHWs HOPMAJIbHOM KOHLEHTPALMK [VIFOKO3bl B KPOBH B HOPME U IIPU TOJIOAAHMU. B MenuuuHCcKon
MPaKTHKE HEKOTOPBIE YUACTHUKU a3pOOHOTr0 OKUCIIEHUSI TIIFOKO3bI (JIMMOHHAS! KUCIIOTa, HUKOTUHAMMU/,
KOMITOHEHTBI aJICHUJIOBOW CHCTEMBbI, KOKapOOKCHIIa3a U Jp.) UCTIONIB3YIOTCS /TSl KOPPEKIIMK METabO0IIu-
4YEeCKUX HapyIlIeHUH, a onpenenenue yposHs [IBK B Moue nmeer quarHocTndyeckoe 3Ha4YEHUE NIPU THU-
IIOBUTaMUHO3€ B ¥ psizie Ipyrux HapymeHuH.

Mean 3ansaTUs

CdopmupoBats npencrapienue o nytsax npespamieHus [IBK B kneTkax B 3aBUCHMOCTH OT
HHEPTeTHYECKOT0 cTaTyca U OCOOEHHOCTEH OKHCIUTENHLHOTO MeTaboinn3Ma KIETOK, O TIIIOKOHEOTe-
HEe3€ KaK BAXKHOM IPOIIECCE MOJICPKAHUS YPOBHSI TIIIOKO3bI KPOBH. 3aKPENUTh 3HAHUS O B3aUMO-
CBSI3HM a9POOHOTO TIMKOJH3a C [IEHTPAIbHBIME MyTSIMH METa00Iu3Ma.

TpeboBaHus K HCXO0HOMY YPOBHIO 3HAHU I
JUJ1sl IOJTHOTO YCBOEHUS TEMBI HEO0XO0AUMO MTOBTOPUTH 3!
® OUoOp2aHUYEeCKOU XUMUU
— PpeaKIMH OKHCIUTEIHHOTO J1eKapOOKCHIUPOBAHHS O.-KETOKUCIIOT;
— PpeaklMH anbA0JbHON KOHJIEHCAIUH;
— TNPUPOAHBIE MAKPOIPTUUECKUE ALIMIINPYIOLUE PEATCHTHI;
® OUONIO2UYECKOU XUMUU:
— LUKJ TpUKapOOoHOBHIX KUCIOT (1iuki Kpebcea);
— TKaHeBOE JbIXaHHe, CyOCTpaThl, MEXaHU3M;
— TJINKOJIU3.

J1si caMonpoBepKH MCXOHOT0 YPOBHS 3HAHUI BBIIIOJIHUTE CJeAyIOLINeE 3aJaHUA:

3aoanue 1. llondbepute k KaxaoMy (epMEHTY COOTBETCTBYIOIUN KODEPMEHT:

1. HAJIH'H'-nerunporenasa. A. DAL
2. QHy-nerunporenasa. Bb. I'em.
3. lluroxpoMokcuaasa. B. ®MH.
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4. ManatneruporeHasa. I'. T'em, Cu.
5. CyKIIMHATAETNIPOTeHa3a. . HA.
E. HAJI®".

3aoanue 2. YKaxuTe, B KAKUX PEaKIUAX TJIMKOJIN3a MCIIOJIb3YETCs, a B KAKUX CUHTE3HUP Y-
erca ATO:

1. 2-®I'K « ®EIIBK. A. Ucnonb3yercss AT® kak noHop ¢ocdarHoit
2. 3-OTI'A & 1,3-JI0T'K. TPYIIIIBIL.

3. ®p-6-p > Dp-1,6-Ouchocodar. b. Cunresupyerca ATO.

4. ®EIIBK — ITIBK. B. Peakuus He cBA3aHa ¢ 3aTPaTOM UM CUHTE-
5.Tn — I'n-6-0. 30M ATO.

6. 1,3-IOI'K <« 3-OI'K.

7. ®p-1,6-6ucdocdar < 3-OI'A + OJIA.

3aoanue 3. Yxkaxure, K KAKOMY KJIaCCy OTHOCATCS IEPEUUCIICHHBIE (PEPMEHTHI:

1. 'ekcokunasza. A. OkcuaopeayKTasbl.

2. Anpnomnasa. b. JInasml.

3. ®ochodpykToknHa3A. B. Jlurassr.

4. ®ochornuneparkuHasa. I'. Tpaucdepassbl.

5. derunporenasa 3-OI'A. . T'uaponassl.

6. Enonasa. E. U30mepassbl.

7. IlnpyBaTkuHa3a.

8. Tpuozodocharuzomepasa.

HpCIGZ/lJleOCmb pemelmﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

Bonpocs! nu1s 06cyxneHus

1. IMupyBat kak ueHTpaidbHbIM MeTabonut. Ilytm npespamenuss [IBK B 3aBucumoctu ot
HHEPreTUYECKOro crTaryca U 0COOEHHOCTEH OKUCIUTENBHOTO METa00IM3Ma KIIETOK.

2. BoccranoBnenne nupyBara B jakTar (peakuws, mzodepmentsl JI/II', Ha3HaueHne peak-
ruit), nuki Kopu. YTunmzanus nakrarta KJIeTKaMH.

3. I'mroxoneoreHe3 (Ha3HaYeHHE, CYOCTPAThI, KIIFOYEBBIE PEAKIUU U (HEPMEHTHI, PEryIsus,
SHEPro3arparsl).

4. OxucnurensHoe nexkapookcunupoBanne [IBK (6uonornueckas poib, CyOKJIeTOUHAs JTOKA-
JM3alMsl, peakum); MUPYBaTACTHAPOreHa3HbI KoMIUIEKC ((hepMeHTHI, KOGEePMEHTHI), PEryisius
aKTUBHOCTH MUPYBaTAETUPOr€HA3HI.

5. JINMOHHOKUCIBIA MK (CyOKJIeTOYHasl JIOKAIM3alus, CXeMa peaklUUi, SHepreTUuYecKui
BbIXOJ, (hepMEHTHI, peryJsius, OnoJoruyecKas pob).

6. AspoGHoe okucaeHue rioko3sl 10 COz u HyO (3Tamsl, conpsbkeHre ¢ IpoleccoM OKHC-
JUTETBHOTO (hochHOpUIMPOBAHUS, SHEPTETHUCCKHIA Oaanc). YeTHOUHbIe MEXaHU3MBI ITEpPEeHOoCca -
tornasmatideckoro HAJJTHH' B MHUTOXOHIPHUH.

CITMCOK UCTOJIb30BAHHOM JIUTEPATYPBI

1. Buonozuueckas xumust / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 172-182.
2. Koncnexm nexuyi.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 39-42, 70-73, 80-81 .

3agaHusA AJ151 CAMOCTOAITEILHOMH PadoThI

3aoanue 1. 3aOMHUTE, YTO a3POOHBIN pacHas IMIOKO3bl — 3TO MPOLECC MOJHOTO OKUCIEHUS
ee 10 CO2 u HyO. On BKIItOYaeT peakiui aspoOHOro TIIMKOJIM3a (CPaBHUTH C aHAYPOOHBIM) U TO-
CJIeyIolee OKMCIEHNE TUpyBaTa B 00IIeM MyTH KaTaboau3ma.

1.1. BelyuuTe peakiuu, KaTalu3upyemble OTAEIbHBIMH (DepMEeHTaMH MUpPYBaTIETUIpOre-
Ha3HOTO KOMILIEKCA.
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1.2. Onpenenure konuuectBo Mojiet AT®D, cuHTe3upyemoe 3a cueT JeruaApupoBaHus 1 Mouis
[IBK. Hns atoro:
a) HAMIIUTE CyMMapHOE YpaBHEHHE OKUCIUTENIHLHOTO AekapOookcumupoBanus [1BK;

0) IOKaXUTE MyTh OT BOCCTAHOBJICHHOTO KO(EepPMEHTa IO KUCIOPOa;

B) BCIIOMHHTE onpeeneHne kodddunmenta GpochoprmimpoBaHus U pacCUUTANTE €TO ISl ITO-
To Tporecca.

3a0anue 2. BCcOMHHTE IOCIEA0BATEIbHOCTh PEAKLUM, COCTABIIAIOLIMX LIUTPATHBIA LUK,
Ha3BaHUE (PEPMEHTOB, KATAIM3UPYIOUINX 3TH PEAKIUH, U UX KOPEPMEHTHL.

2.1. Mcnionb3ys cxeMy CBSI3U 0OLIEro myTH KaTa0oyin3Ma ¢ LENbI0 TKAHEBOTO JIbIXaHHsl, Mpo-
CIIEINTE MYTh BOAOPO/IA OT OKHCISIEMBIX CYOCTPAaTOB K KACIOpOAY U oueHuTe Boixog AT® mms oT-
JETbHBIX peakuuil U 00ILIero MyTH KaTaboIr3Ma B IIEIOM.

2.2. [loncraBpTe B ypaBHEHHUE COOTBETCTBYIOIINE KOA(PPHUIIMEHTHI:

ECI-E—[Fl—CODH + O+ AP + @ — COz + AT® + Hz0
0

Ji1s1 aTOrO:

a) HaliIUTe Ha cXeMe CBSI3M OOLIEro MyTH KaTaboju3Ma C LENbl0 (PEpMEHTOB TKAaHEBOTO Jbl-
XaHMs peaklru, B KOTOPBIX MPOUCXOAUT AeKapOOKCHIMPOBAHKE, BHINHUIINTE Ha3BaHUs MeTaboIu-
TOB, KOTOPBIE IEKAPOOKCHITUPYIOTCS;

0) HaliguTe Ha CXeMe CBSA3M OOIEero myTu KaTaboim3Ma C Ienbio epMEHTOB TKAHEBOTO JIbI-
XaHHsI PEaKIuH JCTUAPUPOBAHNUS U BHIMUIIUTE HA3BAHUS TICPBUYHBIX JJOHOPOB BOJIOPOJIA;

B) HallluTe Ha CXeMe CBS3M OOIIEro myTH Kataboiu3ma ¢ 1enbio PepMEeHTOB TKAHEBOTO JIbI-
XaHHsI KOMITOHEHTHI JIBIXaTeIbHON IEMH, Ha KOTOPBIC TIOCTYIAET BOAOPO] OT IEPBUYHBIX JOHOPOB;

I') paccTaBbTe KO3(PPUINUEHTHI B ypaBHEHUH.

3aoanue 3. Beryuure:

a) peakiuu cuHTe3a rroko3bl u3 [IBK (ymeTs nucats);

0) pepMeHTHI TIIFOKOHEOTeHe3a (00paTUTh BHUMAHUE Ha KIIIOUYEBbIC (DEPMEHTHI);
B) OCHOBHBIE CyOCTpAThl M MyTH UX BKIIOYCHHSI B TIIFOKOHEOTCHE3.

3aoanue 4. OOpa30BaBIIMICSA B KapJIUOMHOLMTAX JAKTaT, Hapsany ¢ auddy3uell B KpoBb,
OKHCIISIETCS B CAaMMX KJIETKAX B a9POOHBIX YCIOBHSIX. YKa)XKHUTE dTalbl OKUCICHHS JIaKTaTa U SHEp-
TEeTUYECKUI OalaHC 3TOTO Tpolecca.

Hpa@uﬂbHOCWlb peweHuﬁ npoeepbnie, conocmaeue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. B ob6pazoBannu anetwi-KoA u3 mupyBara y4acTByeT MyIbTU(EPMEHTHBIN KOM-
wiekc. Bribepure kodepMeHThl, He0OX0IUMBIE [T pabOThl ITOTO KOMILIEKCa:

A. ®MH, HS-KoA, TII®, HALT".

b. ®MH, HS-KoA, TII®D, HA}T, JIMMOEBasi KUCJIOTA.

B. ®MH, HS-KoA, TII®, HAID".

I'. ®AJI, HS-KoA, TTI®, HAJT', mumoeBas KHCIIOTA.

1. DAJT, HS-KoA, TII®, HAT".
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3aoanue 2. Ykaxure GepMEHTHI, KaTATU3UPYIOIIUE CICTYIONUE PEAKIIH:
1. Okcanoanerar + Anermi-KoA + H,O — Iutpar + HS-Ko0A.

2. Uzonurpar + HAJI'— a-Kerormyrapar + CO, + HAJIH- H™.

3. Cykuumamin-KoA + I'’I® + H3PO,4 «» Cykuunat + I'T® + HS-KoA.

4, ®dymapar + H,O < Marar.

A. @ymaparruaparasa. B. Cyxunnun-KoA-cunrerasa.
b. lutparcunrasa. I'. U3oumTparaeruaporeHasa.

3aoanue 3. Cxonbko moneir ATD MoxkeT CHHTE3UpOBAThLCS MPU OKUCICHUU | MO cyOcTpa-
Ta B YKa3aHHBIX PEaKIUsIX?

1. ITupyBatr — CO; + H70. A. 2,5 MOJIb.
2. Anetuin-KoA — CO, + H,0. b. 4 monb.

3. ITupyBat — anetmi-KoA. B. 10 mob.
4. Cykuunar — LIYK. I'. 12,5 mounb.

3aoanue 4. Yxaxure cyOCTpaThl NIFOKOHEOTCHE3a!
A. I'mauepon. b. Okcanoanerar. B.I'nukxoren. I'. Jlaktar. JI. Amanun. E. Ilupysar.

3aoanue 5. I'mokoHeoreHe3 — (hepPMEHTATUBHBIN MPOLIECC, UMEIOUINA HEeOOpaTuMbIe peax-
un. Beibepure kirtoueBbie pepMEHTHI TIIOKOHEOTEHE3a.

A. ®pykT0o30-1,6-6uchocdarasa. I'. [lupyBaTaeruaporenasa.
b. [TupyBatkapbokcunasa. J. T'mrokokuHasa.
B. I'moko30-6-docdarasa. E. ®ochoenonmupyBarkapOOKCUKHHA3A.

3aoanue 6. B IMpoHecce CUHTE3a IJIFOKO3bl U3 IMUPYBATA 3aTPAUYUBACTCA SHCPTUS. CKoJIBKO

Mosteii AT® HeoOX0 MO ISl 3TOTO METa0OINIECKOTO MyTH?
A.2 ATO. b. 4 ATO. B.6 AT®. T.5AT®. .7 ATO.

OTBeTHI K 3aJaHUAM
Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:
1-1B;25;3T;,40;,5A.2-1B;2B;3A;45b;5A;6b;7B.
3-115;25;31;,4T;5A;6b;71;8E.
Jlna camocmoamenvhoul padomel:
4—-15ATO.

JJABOPATOPHAS PABOTA (45 munyT)

NHCcTpyKIUS K NPAKTHYECKOMY 3aHSATHIO

Konuuecmeennoe onpeodenenue nupoeuHoZpaonoli KUciomul 6 Moue

[TupoBuHOTpaHAsT KUCIOTA — OJUH U3 MPOMEKYTOYHBIX MPOJYKTOB YIJIEBOJHOTO OOMEHA.
B anaspoOHBIX ycoBuUsAX (TUIIOKCHS) MUPOBUHOTPAJHAS KUCIOTa BOCCTAHABIMBACTCS B MOJIIOYHYIO
KHCJIOTY. B a’poOHBIX yCIOBUAX MUPOBUHOTPAJHAS KWCIOTA IO BIMSHUEM MUPYBATACTHIPOTE-
HazHoro komruiekca (kodepmentsl TTID, nunoeBas kucnora B Buae amuaa, KoA-SH, HAJ, ®AJT)
B PE3yJIbTaTe OKUCIUTEIBHOTO JIEeKapOOKCHUIMPOBAHMS TMpeBpamiaeTcs B anetwi-KoA, koTopeiii B
nukie Kpebeca oxucnsercs 1o CO; u HyO. 3a cytku ¢ movoit Beigensercs 113,7-283,9 mxmonb
(1025 Mr) mupOBHHOTPAIHOM KHUCIOTHI.

41



Ilpunyun memooa. ITlupoBUHOTpagHAs KHUCIOTA, B3aUMOJCHCTBYS C 2,4-muHUTpOdEHuUI-
THAPA3UHOM B HICIIOYHOU cpefe, oopasyeT 2,4-THHUTPODECHUITHAPA30HBI THPOBUHOTPATHON KHUC-
JIOTHI JKEJITO-OPaHKEBOI'O 1IBETA, MHTEHCUBHOCTh OKpAIIMBAaHUS KOTOPBIX MPONOPIHMOHATIbHA KOH-
LEHTPALKUU TUPOBUHOTPAIHOMN KUCIOTHI.

Xoo pabomwi. bepyT 2 npoOupku: 19
B KOHTposbHYIO0 HanuBaroT 1 mu HyO, a 0.3 |
B ONBITHYIO — 1 Mi1 Moun. 3areMm B 00e
npobupku npuiauBaroT 1no 0,5 mu pac- 04
TBOpa 2,4-TUHUTPOGEHUITUPAZUHA U '
ocTaBAIOT Ha 20 MUH NpU KOMHATHOH
temneparype. Ilocie 3Toro B Kaxayro
npoOupky pao00aBisaoT mo 5 mu 0,4H
NaOH u uepe3 10 mun konopumerpu- 0.2
PYIOT ONBITHYIO Mpo0y MpPOTUB KOH-
TposibHOM mpoOsl Ha DOK, ucnonb3ys

0.3

3eneHbid cBeTopmibTp (500-560 HM), B o1
KIOBETE C TOJILIMHOMN cinos 10 mm. ,

Pacuer mpoBoasT mo roroBomy ka- 1| | , C, Mxr/vt
amubpoBouHomy rpaduky. HaiineHnyro 10 20 30
BEJIMYMHY YMHOXKAlOT Ha CYTOYHBIN JU-
ype3 (1500 MII IS My)K[H/IH u 1200 MJII KaJ'II/I6up0BO‘IHBII\/’I rpa(bm( 3aBUCHUMOCTH BCIIMYHUHBI OIITH-
JUISl JKEHIIMH) M TOMYYaloT COepyKaHue yeckoii motHoctu pacteopa (D) ot konuentparuu [IBK

B ipoOe

IIMPOBUHOTIPAJHOM KHUCIIOTBI B CYTOYHOU
MoOYe.

Koaddurment nepecuera B enuauip: CU — 11,4,

Pesynprat: D = Pacuer:

Knunuko-ouaenocmuueckoe 3nauenue. Ilpu aBUTaMHHO3€ U TUIOBUTaMHHO3€ B1 B KpoBU U
JPYTUX TKaHSIX, OCOOEHHO B MO3re, HaKaIlJIMBaeTcsl O0NbIIOe KOJUYECTBO MUPOBUHOTPAIHON KHC-
JIOTHI M YBEIUYMBAETCS €€ BblAeneHne ¢ Modol. ComepxkaHue 3TOM KUCIOTHl B KPOBH BO3pacTacT
MIpU caxapHOM auadere, CepAeUHON HeIOCTaTOYHOCTH, TUEPPYHKIIUU TUTIO(U3aPHO-aIPEHATIOBOM
cucreMbl. Koln4yecTBO MUPOBUHOTPAJAHON KHCJIOTHI YBEIMYMBAETCS IOCIE BBEIEHHUS HEKOTOPBIX
JeKapcTB — KaM(opbl, CTPUXHUHA, aapeHanrHa. [Ipyu Hapko3e coaepkaHue 3TON KUCIOThI B KPOBU

CHMIKACTCH.

BriBon:

[Moanuces mpenogaBaTens:
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3AHATHE 9. BTOPUYHBIE ITYTU OBMEHA I'/TIOKO3bI —
MEHTO30®OC®ATHBIN, I'TIOKYPOHOBBIA. OCOBEHHOCTH
OBMEHA YIJVIEBOAOB Y MUKPOOPI'AHU3MOB IIOJIOCTH PTA.
BJIMAHUE 'OPMOHOB HA YPOBEHbD I'VIIOKO3bI B KPOBH

AKTyaJIBHOCTL TEMBbI

ITenrozodocharnsiii myTs (IIPII) 1 TIFOKYPOHOBBIN MyTh OOMEHA TJIFOKO3bI HE MPUBOIAT K
cuntesy AT®. B xoze I1PIT npoucxomut obpazosanne HAJIJOHH' 11 BoccTaHOBUTENBHEIX CHH-
TE30B, aHTHOKCHJIAHTHOW 3alUThl, 00e3BpexkUBaHus BemiecTB, ¢aronurtosa. [IDPII oGecneunBaer
pub030ii CHHTE3 HYKJICOTHIOB U TOCICAYIOIUH CHHTE3 HYKIEMHOBBIX KHCIOT. HemocraTo4HOCTh
psana pepmentoB [1DIT — npuumHa remMonnsa 3puTPOLUUTOB. [ TIOKYpOHOBAsI KUCIOTA B IIEYEHH HC-
MOJIB3YeTCS JJI JIETOKCHKAIMU TPOAYKTOB METa00JIM3Ma W KCEHOOHMOTHUKOB (UYKEPOJHBIX Be-
IIECTB) IYTEM UX CBA3BIBAHUS M BHIBEACHUS B BHUJE TIIOKYpPOHUAOB. DUOPOOIACTHl UCIONIB3YIOT
TIIFOKYPOHOBYIO KUCIIOTY JIUIS CHHTE3a T€TEePOIIOJIMCAXapH/IOB COCIMHUTENBHBIX TKaHeh. ToT ¢akr,
YTO acKOpOMHOBAs KHUCIOTa — HE3aMEHHMbIH KOMIIOHEHT MUIIM Y YesioBeKa (TakKe y MOPCKHX
CBHUHOK W TIPUMATOB), OOBSICHIETCSI OTCYTCTBHEM OJHOTO M3 (DEPMEHTOB CHHTE3a 3TOTO BUTAMUHA U3
T'YJIOHOBOI KHCIIOTBIL.

KoHneHTpanus riioKo3sl B KPOBU TOICPKUBACTCS HA IIOCTOSTHHOM YPOBHE U HAXOIUTCSI TTOT
CTPOTUM TOPMOHAJILHBIM KOHTPOJEM. B CBsI3u ¢ 3TUM U NATOJIOTHYECKHE U3MEHEHHS CO CTOPOHBI
SHJIOKPUHHOW CHCTEMBI HEPEAKO COMPOBOKIAIOTCS HAPYIIEHHEM YIJIEBOAHOTO OOMEHA.

XUMUKO-TIapa3UTUYECKasi TEOPHS SBJSETCS TOMUHHUPYIOIIECH COBPEMEHHOM TeopHei marore-
He3a Kapueca, Ha KOTOPOW OCHOBBIBAIOTCS TAKXKe MEPHI 10 MPO(HUIAKTHKE JTAHHOTO 3a00JICBaHMS.

Mean 3ansaTUs

CdhopmupoBaTh mpeAcTaBiIeHHE O 3HAUYCHHHM MEHT030()OCHaTHOTO M TIIIOKYPOHOBOTO ITyTEH
IIPEBpaILEHHs] TIIIOKO3bl; YCBOUTH POJIb TOPMOHAIBHOM PEryssiiuid 0OMeHa yriieBOAOB B MOJepKa-
HUHW KOHICHTPAIMU TJIFOKO3bI B KPOBH. OHGHI/ITB MAaTOICHCTUYCCKYIO B3aUMOCBA3b YIJICBOJAOB ITH-
1 U Kapueca.

TpeboBanus K HCXOAHOMY YPOBHIO 3HAHMIA

JUJ1s IOJTHOTO YCBOEHUS TEMBI HE00XO0AUMO MTOBTOPUTH 3!

® OUOOp2AHUYECKOU XUMUU.

— CTpPOEHME U CBOICTBa pUOO3bI, €30KCHUPUOO03bI, raJakTo3bl, (QPYKTO3bl, TIHOKYPOHOBOH
KHUCJIOTBHI,

— peakIMM albJ0JIbHON KOHICHCAINH;

® HOPMANLHOU PuU3UOTOCUU:

— HEHUpOropMOHaJIbHbIE MEXAHN3MBbI PETYJISIMH YIIIEBOJAHOTO OOMEHa.

J1s caMonpoBepKH HCXOHOI0 YPOBHSI 3HAHMIA BBINOJTHUTE CJIeyloliee 3aJlaHue:

3aoanue 1. Hanuimure Ha3BaHUS caxapoB MO COOTBETCTBYIOIIMMH (pOpMyTIaMu:

1. 2. 3. 4,
CH,0H CH,0H 00
H
I HO HO CH, OH
OH
HO OH OH OH
OH OH OH OH OH

Hpa@uﬂbHOCl’l’lb PEeULeHUsl nposepbnie, COnocCmasue €2o ¢c omeeniamu.
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Bomnpocsl 1i1st 00CyKIeHUst

1. [Tenro3zodocharapii myTh (CyOKJIETOUYHAS JIOKAJIM3AIMs, JTAlbl, KIOYEBBIE (EPMEHTHI,
MeTabOIHUTHI, OMOIOTUYECKAS POJIb).

2. I'IIOKypOHOBBIN MyTh (TKaHEBasi U CYOKJIETOYHAs JIOKATU3AIHs, TyTH METa00IM3Ma TIT0-
KYPOHOBOM KHCJIOTBI, OMOJIOTHYECKAs POIIb).

3. Perymsimus conepikaHus TIIFOKO3bI B KPOBH. MeXaHU3MBbI PETYJISITOPHOTO ICHCTBHSI TOPMO-
HOB (MHCYJIMH, aJpeHalIuH, [JIIOKaroH, TIIFOKOKOPTUKOUIBI U JP.).

4. OcobeHHOCTH 0OOMEHA YTIIIEBOJIOB Y MUKPOOPTaHU3MOB ITOJIOCTH PTa.

CIIMCOK UCHOJIb30BAHHOM JIUTEPATYPbI
Ocnosnasn
Buonoeuuecrkaa xumus / B. K. Kyxra [u ap.]. Mocksa : BirroM, MuHck : Acap 2008. C. 182-186, 189-192.
Koncnexm nekuui.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C.69-70, 74-78.
Jononnumensnas

Jlenunooicep, A. OcuoBbl Onoxumuu / A. Jlenunmxep. Mocksa : Mup, 1985.
2. Buoxumus 4enoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993. T. 1. C. 199-205, 212-224.

N

=

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. Paccmotpute peakuuu okuciautenbHoro 3tana [1PI1. OOpaTute BHMMaHuE Ha TO,
YTO B IByX PEaKIHAX JETHIPUPOBAHKS B KauecTBe KoepMenTa ucnomnbsyercs HAID .

1.1. BcoMHHTE M yKaKMTE€ CXOJCTBO M pasiudus B cTpykType u (ynknusx HAJJHH' u
HAJI®HH".

1.2. 3anomuure:

a) oTanuus HeokucnutenbHoro stana IIPII ot okucnuTensHOro (pepmMeHThl, KOPEPMEHTHI,
oOpaTtuMocTh peaknmii). OOpaThTe BHIMaHWE HA 3HAUYEHHE OKUCIUTENHPHOW M HEOKHCIMTEIBHOM
yactu [1DII;

0) Hau6onee aktuBHO [1DII mpoTekaeT B eUeHH, KUPOBOM TKAHU, JTAKTUPYIOIIEH MOJIOYHOM
&KeJe3e, Kope HaAMOYeYHUKOB, MOJIOBBIX KeJe3aX, SpUTPOLUTAX, Makpodarax. YMmeilre oObsICHUTD
3HaueHue [IDII s 3TUX KIETOK U TKaHEH.

1.3. OOpatuTe BHUMaHKUE Ha TO, YTO OKMCIUTENbHBIM MyTh 00pa30BaHuUs MEHTO3 U MyTh Ipe-
BpAIllEHUsI TIEHTO3 B T€KCO3bl (HEOKUCIUTENbHBIN) BMECTE COCTABISIOT LUKINYECKUI Iporecc —
neHTo30(ochaTHbIN LUK, KOTOPBIH QYHKLIHOHUPYET, HO-BUAUMOMY, TOJIBKO B )KUPOBOW TKaHH.

3aoanue 2. O3HaKOMbTECH CO CXEMOW TIIIOKYPOHOBOTO MyTH OOMEHa yrieBoaoB. OTMeThTe
1151 ce0s1 TaIaBHbIe METabO0JINTHI ATOTO MYTH.

2.1. YmeiiTe 0OBSICHUTH POJb MIFOKYPOHOBOTO ITyTH IS IeUeHH U (UOPOOIIacCTOB.

2.2. Kakue 13 NpuBEACHHBIX YTBEPXKACHUN O IIIOKYPOHOBOM IYTH OOMEHa IIIIOKO3bI SIBIIS-
FOTCSI CTIPABEITUBHIMU?

A. OGecrieunBaeT NMOTpeOHOCTH remnatouuToB B Y /d-ritokypoHare ais peakiuii odesBpe-
KUBaHUS OUITMPYOUHA, JIEKAPCTBEHHBIX BEIIECTB U KCEHOOMOTHKOB, CBSI3bIBAHUS CTEPOUIOB.

b. B pubpobnacrax Y IP-rimokypoHOBast KUCIOTa UCTIONb3YEeTCs sl CHHTE3a MPOTEOTIHKa-
HOB OCHOBHOTO BEIIIECTBA COSAMHUTEIbHBIX TKAHEH.

B. McTouHUK I'yJIOHOBOI KHCIIOTHI JJISi CHHTE3a aCKOPOMHOBOM KHCIOTHI Y OOJIBIITMHCTBA K U-
BOTHBIX.

I'. JIonOJIHUTENBHBIN YT CUHTE3a IIEHTO3.

J1. BeIimomHseT sHepreTHIecKy0 (yHKIIUIO.

E. [1yTh BKIIIOYEHUS MUIEBOIO KCUIIUTA B META0O0JIN3M.

3adanue 3. 3amoaHUTE TAOMHITy, 00OOMIAIONIYIO CBEJCHUS O BIUSHUU TOPMOHOB Ha OOMEH
YTJIEBOJIOB, BHIOMpAsi TPABIIIbHBIE BAPUAHTHI OTBETOB U3 MPUBEACHHBIX HUXKE.
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T'opMoHabHAs peryasiusi KOHUEHTPALMH III0K03bI B KPOBU

Ha3Banue |MecTo cuHTe- Bansinue Ha npouecchl | Biansinue Ha KOHIEHTPA-
TkaHu-MUILLIEHH
TOPMOHA 3a rOPMOHA 00MeHa YIJ1eBOJ10B U0 [VIIOKO03bl B KPOBH

Nucynun
AnpeHanuH
I'mrokaron
Kopruzon

Omu 20pmMoHbl CUHMEUPYIOMCA:
0-KJIETKaMU OCTPOBKOB JlaHrepranca rnoakenyJouHOU Kenessl;
KJIETKaMH KOPKOBOTO CJI0S1 HAJJIIOYEYHHKOB;

— KJIETKaMHM MO3TOBOIO CJI0S1 HaAIOYEUYHUKOB;

— B-xyeTkamu ocTpoBKOB JIaHrepraHca rnoaKeny104HON KeJe3sl.

Trxanu-muuienu 571 3TUX TOPMOHOB: II€YEHb, MBbIIIEYHAs TKaHb (IJajKas, MOINEpPEYHO-
1oJiocaTast), >KupoBasi TKaHb.

Konyenmpayus 2nioko3vl 6 Kposu 3a6ucum om cCKoOpocmu ce0yiouwux npoyeccos: CUHTe3a TH-
KOIeHa, MOOWJIN3alY TJIMKOI'€Ha, TIIFOKOHEOreHe3a; MOCTYIUICHHS TTIFOKO3bI U3 KPOBU B KJIETKU.

3.1. 3armoMHHTE KOHIEHTPAIMIO TJIIOKO3BI B IIa3Me (CHIBOPOTKE) KpPOBH B HOpPME —
3,9-6,1 MMOIIB/1I.

3.2. [logGepute COOTBETCTBYIOUIME MAPhl TOPMOH — MEXaHU3M JICHCTBHSL:

1. Koptuson. A. AxTuBanus aJeHWIATLMKIA3bl —> MOBbILIEHUE YpOBHSI HAM® B kieTke —
2. AnpeHaluH.  akrHBanus MPOTEUHKHHA3EI A — ¢ochoprmpoBanrne GepMEHTOB, YIaCTBYIONIUX
3. Uucynun. B 0OMEHE TJIFOKO3bI, 1 U3BMCHEHUE X aKTUBHOCTH.

b. Yckopenue TpaHcmopTa IIIIOKO3blI Yepe3 MeMOpaHbl KIETOK-MHILEHEH, aKTu-
Barus Gocdoaudcrepassl v cHIDKEHUE ypoBHI TAM® B KieTke.
B. Uanykuus cunTe3a pepMEeHTOB HAa FT€HETUYECKOM YPOBHE.

3aoanue 4. VI3yunte 0cOOEHHOCTH YTUIN3ALMHU YIJIEBOJOB OaKTEPHUSIMU MOJIOCTH pPTa.

4.1. HamumuTe cxeMy paclieruieHus caxapo3bl (ppykTo3sl, INt0K03bI) y 6akrepuil. O6paTu-
Te BHUMaHHE HA TO, YTO KOHEYHBIMH NPOJTYKTAMH PACIICIUICHHUS YTIEBOAOB Y OaKTepHil SBISIFOTCS
JIaKTaT, YKCYCHas U MypaBbHUHasi KUCIIOTBHI.

4.2. 3maiire 3aBHCHMOCTB BhIX0oaa Ca®" i3 oMaii 3y60B ot pH POTOBOH JKHIKOCTH.

4.3. YMmeiiTe 00BACHUTH MAaTOT€HETUYECKYIO B3aMMOCBS3b YIJICBOJOB IHIIM U Kapueca (Xu-
MHUKO-TIApa3UTHYECKasi TEOPUS KapHeca).

4.4. TloBropute 0OMEH IJIMKOreHa. YKaXKUTE pa3iIMyusl B CUHTE3€ INIMKOTeHa y uesloBeKa U
OaxkTepuil MOJOCTHU PTa.

4.5. 3naiite, yro OakTepuu 3yOHOro Hal€Ta MOTYT HMCIIOJIb30BaTh caxapo3y M Uil CHHTE3a
BHEKJICTOYHBIX ITOJINCAaXapHI0B (AeKCcTpaH, JieBaH). [losicHUTE Ha3HaYeHNE STUX MOJMCAXaPUIOB.

HpaeuﬂbHocmb pemeHuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHS T€Mbl)

3aoanue 1. Beibepute Haubonee BaxkHble MpoayKThl [1DI1:

A.HAJIOHH". B. Pu6o30-5-ocdar. . ATO.

b. I'moko30-6-docdar. I. HAJIJHH". E. ®pykTo30-6-hocdar.

3aoanue 2. Tnamunnupodocdar — HeoOXoaUMBbIH KodepMeHT 1u1st cneyromero ¢pepmenra [1DIT:
A. DnuMepasa. B. N3omepasa.

b. Tpancanbnonasa. I'. Tpanckeronasa. . eruaporenasa.
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3adanue 3. [lpuMeHEeHHEe HEKOTOPHIX JIGKAPCTBEHHBIX MPEMApaToOB MOXKET BBI3BATh T'€MOJIH3
SPUTPOLIUTOB, CHIDKEHUE CO/IEPKaHUS TeMOTJI0O0MHA B KPOBH, KENTYXY (JIeKapCTBEHHAs! T€MOJIUTH-
gyeckas aHemust). [IpuauHON sBIIsIeTCS HApPYIICHUE B 3PUTPOIUTAX PEAKIIMH BOCCTAHOBJICHUS JU-
cynbGuIHON (HOPMBI TIIyTaTHOHA B CYIb(OTUAPUIBHYIO:

-S—S-I' + HAAI®HH—— 2 I'-SH + HAJI®".

Boccranosnennsiii riryratuon (I'-SH) — HeoOxomuMblii  (akTop IS BOCCTAHOBJICHHS
SH-rpynn B remoriioOune, nmoaaep’anus HOPMAIbHOW (POPMBI SPUTPOILUTOB, CTAOMIU3AINH KIle-
TOYHOM MeMOpaHsbI U T. 1. Henocrarounas akTHBHOCTh Kakux (pepmeHToB [1DIT MmoxkeT ObITh npu-
YMHOI 3a001eBaHusA?

3aoanue 4. B xonie sKcriepuMeHTa BBISIBICHO, YTO IpoMexKyTouHbIe PoayKThl [IDII sBnstoT-
cs MeTaboJIMTaMHu TIMKOJIHM3a M BOBJICKAIOTCS B Hero. Ha ypoBHE KakuxX METaOOJIMTOB CBSI3aHBI
[1®II u rnukonus?

A. 6-DochOrIIOKOHOIAKTOH. I'. ®pykTo30-6-dpocdar.

b. Pubyno3o-5-docdar. . Tmanepanbaerua-3-hocdar.

B. ®pykro30-1,6-mudocdar. E. I'moko30-6-docdar.

3aoanue 5. Metabonutsl [IOI1 MoryT OBITH HCTIONB30BAHBI JJISI CHHTE3A!

A HAJT. B. DA B. VT®.

I'. KopepmenTa A. . dKupHbIX KUCIIOT. E. [10710BBIX TOPMOHOB.

3aoanue 6. Y JI®-rnroko3a Tpedyercs A

A. CuHTesa 1iok030-6-ocdara.

b. Cunresa rnukoresa.

B. Pacmaza rimukoreHa.

I'. O6pazoBanus Y J]D-rmokypoHara.

J1. Ucnionb30BaHus rajlakTO3bl B INIACTUYECKUX I[EISX.

3aoanue 7. YpoBeHb INIMKEMHH OTpakaeT OajaHC MEXAy CIENYIOUIMMH MEeTaboIMYeCKUMU
nporeccaMu (BbIOEpUTE ONTHUMAJIbHBIN BapHaHT):

A. YTunmzanuen TioKo3bl TKAaHSIMH U CKOPOCTBIO TIIIOKOHEOoreHe3a u (ochoponn3a riuko-
reHa B IIEYEHH.

b. [Ipoaykuuen nakrara MBIIIEYHON TKaHBIO M UCIIOJIB30BAHUEM €TI0 B XOJ€ TJIFOKOHEOTeHe3a
B IICUECHH.

B. AHa’poOHBIM U a3pOOHBIM OKUCIIEHUEM TJIIOKO3bI B TKAHSX.

I'. CunTe30M U pacnajoM IJIMKOTeHa B TKAHSX.

J1. OkucieHueM ritoKo3bl o NeHT030(hochaTHOMY ITyTH.

3aoanue 8. Kopenn unrudbupyer 3/,5/-(bocc1)oz[H30Tepa3y, npespamaronyro tAM® 8 AMO.
Kakoii n3 nepeuncienssix 3¢ exkToB OyneT HaOM0AaThCA MOcie BO3AecTBYs Koperna?

A. CHIXeHHe aKTUBHOCTH IMPOTEMHKUHA3bI A B TICUCHH.

b. CHmxeHue aKTUBHOCTH POTEMHKUHA3bI A B MBIIIIIIAX.

B. IloBbllieHHe aKTUBHOCTH MMUPYBATKUHA3BI B TICUCHH.

I'. CHmkeHue akTUBHOCTH INIMKOT€HCUHTA3bI B [IEUYEHH.

3aoanue 9. BonabHON caxapHbIM TUA0ETOM MOCIE UHBEKIIMH UHCYJIMHA HE CMOT CBOEBPEMEHHO
noectb. Ha paboTe ero coctossHue pe3ko yXyaImiIoch. Bpad ckopoii moMoIy mpyu OCMOTpE OTMEYa-
eT 0ecrnoKoicTBO 0ONBHOrO, OJEIHOCTh M BIAKHOCTh KOXHBIX MOKPOBOB, YITHETEHHE PEQIICKCOB.
VYpoBeHb INII0KO03bI B KPOBH COCTaBISIET 2,8 MMOJIB/J1. UTO clieAyeT CpOYHO BBECTU 3TOMY MalUEHTY?

A. Anpenanus. b. I'moko3y. B. Nucynun. I'. HurpornuuepuH.
3aoanue 10. KOHTpUHCYIAPHBIMUA TOPMOHAMU SIBJISTIOTCS:
A. ComaroTponuH. B. TupeounHbie TOpPMOHBI.
b. I'mrokaros. I'. ' TFOKOKOPTHUKOUIBI. /1. KarexomaMuHBI.
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3aoanue 11. Yxaxute 3HaueHUs: pH pOTOBOI )KHUIKOCTH, PU KOTOPBIX MPOUCXOIUT JAEMHUHE-
panu3anus 3yOHO#H dMaIH:
A.7,36-7,4.

b. bonee 7,4. B. Menee 6,2.

OTBeTHI K 321aHUAM
/na camonpoeepku ucxo0no2o0 ypoeHsa 3HAHUIL:
1 - 1. I'moko3a. 2. I'anmakro3sa. 3. 'mokypoHoBas kuciota. 4. Pu6o3a.

Jlna camocmoamenvhou pabomot.
21- A,b,B,I,E.32-1B;2A;35,B.

JIABOPATOPHAS PABOTA (60 munyT)
HMHCTPpYKIHUS K NIPAKTHYECKOMY 3aHATHIO

N3y4yeHnne BJMAHUSI TOPMOHOB Ha coJep:KaHHe IJIIOKO3bl B KPOBH

JUig u3ydeHus BAMSHUS TOPMOHOB Ha YPOBEHb IJIIOKO3bl B KPOBU IPEIAratoTCsl TPU MPOObI
KpoBH (onbITHBIE). OIHAa U3 HUX B35Ta JO BBEJCHUS T'OPMOHOB, JIpyras — IOCJIE€ BBEACHUS MHCY-
JIMHA, TPEThsI — I10CJI€ BBEJICHUS a/lpeHAINHA.

1. Onpenenure coaeprkaHue rIIOKO3bl B KAX0H U3 IPo0.

2. Ha ocHOBaHMHM TOJYYEHHBIX PE3yJIbTATOB CAENANTE BBIBOJ, KaKas M3 MPOO COOTBETCTBYET
IIPUBEJICHHBIM BBIILIE COCTOSHUSIM.

OmnpenejieHne KOHIEHTPAUMHU IVIIOKO3bI B IPO0aX NPOBOJAT IVIIOK0300KCHIA3HbIM M e-
TO/IOM.

Ipunyun memooa. MeTo OCHOBaH Ha CIEAYIOUINX (PEPMEHTATUBHBIX PEAKIIHIX:

I'moko3a + HoO + O, >
I'nroxo3zooxcuoasa

I'moxononakron + H,0,

H,0; + 4-amunoantunuput + penon——— > Xunonumus + 4H,0
Ilepokcuoaza

OO6pasyronmiics MpoayKT UMEET PO30BYIO OKpacKy. MIHTEHCHBHOCTh OKpackd MpsSMO Ipo-
nmopuuoHajlbHa KOHOCHTpAWH T''TFOKO3bI U U3MEPACTCSA q)OTOMCTpI/I‘-ICCKI/I.

Xo0 pabomvi. benku ChIBOPOTKH KPOBH OCAXIAIOT JENPOTEUHU3UPYIOIIUM peareHToM (TpH-
xJIopykcycHoi kucnoroit, TXVY). I'moko3y omnpenensior B Ha/l0CaJ0YHON >KUJIKOCTH IOCIIE IEH-
TpudyrupoBanus. PeakTuBbI JOOABISIOT MO CIEAYIOIIEH CXeMe:

OnbITHBIE TPOOBI, MJT CranpapTHas
1 | 2 E npo6a, M

B nenTpudyxubie npoOHPKH BHOCST:

CriBopoTka kpoBu Nel 0,1 — — —
CoiBopoTKa KpoBH Ne2 — 0,1 — —
CriBOpoTKa KpoBH Ne3 — — 0,1 —
CTaHJapTHBIN PaCTBOP TIIFOKO3bI — — — 0,1
Henporennusupyromuii pactsop (3 % TXY) 1,0 1,0 1,0 1,0

[TepememuBaroT n neHTpudyrupyrot npu 3000 06/MuH B TeueHnue 15 MuHyT

B cyxue npoOupku BHOCSAT:

HanocanouHnast >)KHAKOCTE

0,2

0,2

0,2

0,2

Pabounii pactBop hepMeHTOB

2,0

2,0

2,0

2,0

HAaTHOM TemMnepaType

[TepememuBatoT 1 MHKYOUPYIOT peakioHHyto cMech 10 mun npu 37 °C winu 30 MUH IpH KOM-
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[To oxoHYaHMM HMHKYOAllMHU H3MEPSIOT ONTHYECKYIO IUIOTHOCTH OMNBITHOH M CTaHIapTHOU
npo6 Ha ®OK (mymmHa BomHBI 490—540 HM) B KIOBETaX C TOJIIMHON CI0SI 5 MM ITPOTUB KOHTPOJIS.

KounTtpoabsHas npoba coaepxut 0,2 M JenmpoTeHHU3UPYIOIETo pacTBopa u 2,0 Ma pabode-
ro pactBopa pepmenToB. KOHTpOIBHYIO TPOOY MOKHO TOTOBUTH OJIHY HA PYIILY.

Pacuer npousBoaAT no gpopmyie:

Con. = EonX Cer. / Eer,

rae Cop. — KOHIICHTpAIMS TITFOKO3bI B KpoBH (MMOIB/M); Ccp — KOHIIEHTpAIUS TIIOKO3bl B CTaH-
napTHoM pactBope (5,55 mmonb/n); Eop — SKCTHHKIMSA OMBITHON NpoObI; E¢; — 3KCTUHKIMS
CTaHJapTHON MPOOHI.

Pe3yabTarhi:

IIpoba Onrtuyeckas njaoTHocTh (E) KoHuenTpanus rinko3bl (MMOJIb/J)

1
2

3
Cranpapt

HopMmanbHble BETMYHMHBI KOHIICHTPAIUK TJIIOKO3bI B IJIa3ME€ U CBIBOPOTKE KpoBH — 3,9—
6,1 MMOJIB/J, B CHHHHOMO3TOBOH JKHUIKOCTH — OKOJIO 2,78—3,89 MMOIB/11.

Knunuko-ouaenocmuueckoe 3nauenue.yY BeTUUEHUE COAEPIKAHUS TIIOKO3bl B KPOBH (IHIIEPT-
JTUKEMHUsT) HAOIIOAaeTcsl IpU caxapHOM Iuabere, OCTpOM MaHKpeaTuTe, MaHKPEaTHIECKUX LUPPO-
3aX, IMOLIMOHAIBHBIX CTPeccax, IMocie 3PUPHOro HapKo3a, OOMIBHOTO MTPHUEMa YTIIICBOJOB C MUILEH,
a TaKXKe MPH MOBBIIICHUU TOPMOHAIBHOW aKTUBHOCTH psja eje3 (IMTOBUAHOM, Turodusa, Kop-
KOBOT'O M MO3TOBOTO CJIOS HA/IIOYEYHHUKOB).

CHmxeHHe ypOBHS TIIFOKO3bI B KPOBH (THITOTIIMKEMUS) BCTPEYACTCS MIPU MOPAKEHUN MTAPEHXH-
MBI TIEYE€HH, CHI)KEHUU aKTUBHOCTH ()ePMEHTOB TIIMKOT'€HOJIMN3a U TIIFOKOHEOTeHEe3a; PH HeJIOCTaTKe
npueMa C MUIIEH yriIeBOIOB, HEJOCTATOYHOW (DYHKIMU IIUTOBHIHOM KeJe3bl, HAJAMOYSYHHKOB, T'H-
no¢usa; nepeao3npoBKe HHCYINHA IPH JICUSHNH CaxapHOro analdeTa, HapyIIeHUH BCaChIBaHUS yTile-
BOJIOB, OTpaBiIeHUX (pochopom, OeH30510M, XJTOPOHOPMOM, TOCIE OONBIINX MOTEPH KPOBH.

BriBon:

[Moanuces npenomaBarTens:

3AHSATHE 10. KOJJIOKBUYM 1O TEME «OBMEH YTIJIEBOJOB»

Bonpoch! 1Jis1 MOATOTOBKHU K KOJUIOKBHYMY

1. TlepeBapuBaHue yrieBoJ0OB, GepMEHTHI U CHEUU(PUIHOCTD UX AehcTBHU. CTpoeHue MH-
IIEBBIX YIIeBOAOB. OCOOEHHOCTH CTPOEHUSI HEMEepEeBapHBAEMbIX Y YellOBEKa yriieBOJOB (KieTdaT-
Ka, TEeKTHHbI). bruojoruueckas pojib MHUILEBBIX BOJOKOH. MeXaHU3Mbl BCAChIBAaHUS YIJIEBOJIOB B
KHILIEYHHKE.

2. MexaHu3M TpaHCHOPTa INIIOKO3bI B KJIeTKU. HamucaTe peakiuuio akTHBUPOBAHUS MOCTY-
MABILIEH B KJIETKY ITFOKO3BI M YKa3aTh MYTH €€ JAJIbHEHIINX MPEBPALICHUN.

3. CymmapHOe ypaBHEHHE TJIMKOJIN3a, XMMHM3M DPEaKLUU{ HEOKHCIUTEIHHOIO U OKHUCIH-
TEJIBHOTO 3TANOB aHA3POOHOTO TIIMKOJIN3a, CYOKIeTOYHasl JIoKanu3auus. buonornueckas posb riu-
KOJIM3a, 3HAYEHHE JIAKTaTAETUIPOreHa3HOW peakunu. Perynsauus riaukonnsa. Kakoi n3 Kiro4eBbIxX
(hepMEHTOB TJIMKOJIU3a SIBIISIETCS KIFOYEBBIM U TSI IPYTUX MyTell oOMeHa rioko3bl? 3HavyeHue 2,3-
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mudocdornuiepaTa B SpUTPOLUTAX. DHEPreTHUECKUI OanaHC riMkoiau3a. Peakium u MexaHu3M
cunTe3a AT® B aHa pOOHBIX YCIOBUAX. B Kakux KileTkax aHa3pOOHBINA TJIUKOJIN3 SBISETCS OCHOB-
HBIM UCTOYHUKOM SHEprun’?

4. AnpoOHoe okucnenue rioko3sl (COz u HyO). Dranbl u ux cyOKIeTOUHAs JIOKATU3aIHs,
KOHEUYHBIE MPOJYKTHI, CONPSIKECHUE C MPOIIECCOM OKHCIUTEIBHOTO (POChHOpHIMpOBaHUs, IHEPTETH-
YeCKUH BBIXOA (pacyeT MPOBOJMTH MOATAIIHO) U MexaHu3Mbl cuHTe3a AT®. YpoBHU perymsuuy,
KIII04YeBbIe (DEpPMEHTHI M UX PEryisaTopbl. CpaBHUTH SHEPreTHUECKUI BBIXOJ aHA’POOHOH U a’po0-
HOW JMXOTOMMUU TJIFOKO3BbI (pacuéT MPOBOAUTH MOATAIIHO) U MEXaHU3MBbI cuHTe3a ATO.

5. Cynpba KOHEUHBIX MPOAYKTOB TJMKOJIU3a — MUPOBUHOTPATHON W MOJIOYHOW KHCIIOT.
KakoBa cyznp0a nakrtarta, 0Opa3oBaBILErocss B 3pUTPOLUTAX? OTallbl U SHEPreTHMYECKHH BBIXOJ
(pacueT mpOBOIUTH MOATAIHO) a3POOHOTO OKUCIICHHUS JIaKTaTa.

6. Ilyru merabonu3ma nupyBara. OKUCIUTENBHOE AEKApOOKCHINPOBAHUE TUPOBUHOIPAI-
HOW KHUCIIOTHI (OMOJIOTHYECKasi pOJib, CyOKJIETOUHAs JOKaIH3alMsi, CYMMapHOE YpaBHEHHE IpOIiec-
ca, peakuun). ITupyBarneruaporenasusiii KoMiuieke (pepMeHTbI, KOPEPMEHTHI U UX IPOUCXOXK/Ie-
HUE), PETyJSUs aKTUBHOCTH MHPYBATAETHAPOreHa3sl. Kakol myTh yTHIM3AIMK HPYBaTa CTUMY-
JMPYETCs MPH SHEProJePUIUTE U IPU BEICOKOM SHEPreTUUECKOM 3apsje B KIeTKax?

7. JIMMOHHOKMCIBIN MK KaK 3aKIIOYUTEIBHBIN AT a3pOOHOTO OKHMCIICHHS TIIFOKO3BI, pe-
rynupyemMsle peakiuu rnpouecca. Hapucyiite cxemy nukna Kpe6ca. HazoBuTe BUTaMMHBI U UX aKTHB-
HbIE OPMBI, yJaCTBYIOLIHNE B 3TOM Mporecce. Hanummre peakuny TMMOHHOKUCIIOTO IIUKJIA, KaTalu-
3upyemsble JeruaporeHazamu. OObsICHUTE CONPSDKEHUE 3THX PEAKLUil ¢ MPOLEcCOM OKUCIUTENBHOIO
dochopunrpoBanms. PaccunTaiite SHEPreTHYECKUI BHIXO/T IIUKJIA TPUKAPOOHOBBIX KHCIIOT.

8. I'mokoHeorenes. buonornueckas posb, CyOKJI€TOUHAs JIOKaTU3alus, CyOCTpaThl, KIO-
4yeBble (DEPMEHTHI M PETYJISIHS Mporecca. XMMU3M KIIIOUEBBIX PEaKIMid. YMETh pacCUuTaTh dHEP-
reTHYeCKui OalaHc cuHTe3a MoJis Iroko3sl u3 [1BK, HITYK.

9. T'mukorenes, ouosornueckas poib. Cxema rimkoreHe3a. KakoBel 3amachkl yrieBoJIOB B
MBIIIIAX, B IEYEHU U B 1IeJIOM opranusMme? PaccuuTtaTbh SHEproTpaThl BKIFOUEHHUS MOJIEKYJbI (MO-
JI51) TJTFOKO3BI B MOJICKYJTBI TITMKOTEHA. Peryrsius riaMKoreHesa.

10. I'nukoreHonus, 6uonorudeckas poib. Yro Takoe Gochoponns U ruapoiInu3 TIUKoreHa?
Bo3MoOHBI M peakiuu ruipoiin3a TIMKoreHa B kieTkax? Cxema docdoponuza rimmkorena. 3HaTh
pas3nuyMsl 3TOro Mpoliecca B MeYeHU M MbIIIax. ECTh 1 B 3THX pa3nuuusax OMOIOrMYECKH CMBICH,
a €CIu eCTh, TO Kakoi? ['opMoHanbHAs peryssius TIuKoreHonusa. Paccunraiite (osTamHo) sHep-
reTH4eckuii 6amaHc aHa’pOOHOTrO M a’pOOHOT0 paclIeIIEHHs TIIIOKO3bl, MOOMIM3YyeMONH U3 MBbI-
[IEYHOTO TIMKOTeHA.

11. ITenro3odocdaTHbIl MyTh pacnaaa TIOKO3bI, ITAlbl, OMOIOrHYecKast pojb, PETYIAIHs
mpotrecca.

12. N300pa3uth cxematuueckn oOpasopanue Y (P-raroko3sl. KakoBa 6uosnornueckas poib
MIPOLIECCOB, UcTIONb3yOMUX Y D-Ta0ko3y? 3HaueHHe IIIOKYpPOHOBOIO MyTH OOMEHA TIIIOKO3bI B
rernatouuTax 1 pudpoodiacrax.

13. Ha3oBuTe MpOIECCH], TOCTABISIONIME TIIOKO3y B KPOBb.I OpMOHAJBbHAS pETYISIUSA
YPOBHS TJIOKO3bl B KpoBHU. PU3MONOTMUECKHE KOHIEHTPALMU TJIIOKO3bI B CHIBOPOTKE (ILIa3Me)
KpoBH. OTNHIIITE TPUHIMIT TIIFOKO300KCHAa3HOTO METO/1a OMIPEIeNICHIS] KOHIIEHTPAIIUN TIFOKO3BI.

14. OcobeHHOCTH YTUIM3AMK YTJIEBOJOB OAaKTEpUsSMHU IMOJOCTH pTa. Pazmuuus B cuHTe3e
TJIMKOTeHa y uesnoBeka 1 Oaktepuil. CUHTE3 BHEKJIETOUHBIX MOJIMCAaXapuI0B (IEKCTPaH, JeBaH) U UX
HazHaueHue. Paciueruienue caxaposbl ((hpyKTO3bl, TITIOKO3bI) OaKTEpUSMHU IMOJIOCTU pTa. 3aBHCH-
MocTh BeIxoxa Ca?* 3 smanu 3y60B oT pH poToBoit xuakoctu. [losicHuTe MaToreHeTHYecKyIo B3a-
MMOCBS3b YIJICBOJIOB IMUIIM U KapHeca. XUMUKO-TIapa3uTHUECKasi Teopusi Kapreca. Y CJIOBUS Pa3BH-
TS Kapro3Horo mporecca. CopOeHTHI caxapo3bl Ha 3y0ax M UX MPOUCXOXKIICHHUE.

15. Yto Ttakoe cyOctpatHOoe (ochopunupoanue? Hamummre uzBecTHble Bam peaxiuu
cyocrpatHoro ochopunupoBanus. OxkucnurensHoe dhochoprmpoBanue, PU3N0IOrHIecKas pery-
msust. Llens ¢pepMeHTOB TKaHeBOro Jpixanus (cxema). Yemy paseH ko3dduuuent P/O npu oxuc-
nennu raukomutHaeckoro HAJTHH' (Heo6X0MuMO yUHTHIBATE YeTHOUHBIE MEXaHU3MbI TPAHCIIOP-
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ta HAJIH'H") B pIxatensHoii 1ienu? YMeTh Ha3BaTh CyOCTPAThl TKAHEBOTO JBIXaHMs, 00pa3yIONIH-
€csl B X0JI€ a3pOOHOT0 OKUCIIEHUS TIIFOKO3bl, M YKa3aTh MECTO UX BKJIIOUEHHS B JBIXATEIbHYIO LIEIb.
Yemy paBeH ko3¢ durnment P/O npu ux okucieHud B abixaTenbHol nenu? OObACHATh CONPSIKEHHUE
IIPOLIECCOB a3pOOHOI0 OKUCIIEHUS TJIIOKO3bl M OKUCIMTENBHOrO (ochopuiupoBaHus ¢ UCHOIb30-
BaHUEM CXEMBbI ()EpPMEHTOB TKAHEBOTO JbIXaHUSA. Y METh OOBSICHHUTH, IOUYEMY B OTCYTCTBUU KHUCIIO-
poJia a3poOHOE OKUCIIEHUE IIIIOKO3bl HE OCYIIECTBIISETCS. YKa3aTh MECTO I€HCTBHSI HHTHOUTOPOB B
IbIXaTenbHON 1enu. Kak M3MeHsieTcsi CKOPOCTh adpOOHOTO OKMCIIEHUS TIIIOKO3bI B MPHCYTCTBUU
MHTUOUTOPOB TKAHEBOT'O JbIXaHUA?

3AHSATHE 11. OBMEH JIMIIN/1OB. IEPEBAPUBAHUE, BCACBIBAHUE N
PECHUHTE3. TPAHCIIOPT 3K3OI'EHHBIX JIMITUIOB.
KOJMYECTBEHHOE OIIPEJAEJIEHUE AKTUBHOCTHU JIUIIA3

AKTyaJILHOCTb TEMBbI

JIunuapel — Ba)kHAsi COCTABHAsI YaCTh IMUIEBBIX ITPOJYKTOB HE TOJBKO BCIEIACTBHE BBICOKOU
JHEPreTUYECKON EHHOCTH, HO TaK)KE ¥ IIOTOMY, YTO B HAaTypaJIbHBIX HUILIEBBIX KUPAX COAEPIKATCS
AKHUPOPACTBOPUMBIE BUTAMHUHBI U «HE3AMEHUMBbIE» JKUPHBIE KMCIIOTHI (MTOJMHEHACHIILEHHbIE). Takue
JKUPHBIE KUCIIOTHI B OPraHU3Me — IMPEAIIECTBEHHUKN SMKO3aHOMI0B — JIMIIMIHBIX TOPMOHOB, HI'-
parOIIKX BaKHYIO POJIb B Pa3BUTUM BOCIIAJICHHUS], aJUIEPTUH, IIPOLECCA CBEPTHIBAHUS KPOBH.

[lepeBapuBaHue JUNHMIOB B JKEJIYIOYHO-KMIIEUHOM TPAKTE — CIOXKHBIH OMOXMMHMYECKHM
nporecc. st co3nanus GU3NOIOTHUECKUX YCIOBHH THAPOIIN3A JIUITUIOB B KHIICYHUKE HEOOXOIH-
MO TOJIHOLICHHOE (DYHKIIMOHHMPOBAHHE HECKOJIbKUX OPraHOB: IEYEHM, MOJDKEIYIOYHOM Kese3sl,
TOHKOTO KHIIeYHuKa. JlepeKT yqacTusi STUX OpraHoB B YCBOCHUH MUIIECBBIX JUIHI0B OPTaHU3MOM
IPUBOAUT K HapyLUIEHHIO OOMEHa KUPOB M Pa3BUTHIO MATOJOIMUECKUX NposiBieHuil. OaHO U3 Ta-
KHX TPOSIBIICHUI — cTeaTopes (MOsBJICHNE B PeKANAX HEeNlepeBapEHHBIX KUPOB).

[Tockonbky Aunuasl — ruapodoOHble COeIMHEHHS, UX TPUCYTCTBUE B KPOBOTOKE BO3MOKHO
TOJIBKO B BHUJIE CHELMATIbHBIX TPAHCHOPTHBIX (JOPM — JHUIONPOTEMHOB. XUIOMUKPOHBI (OJMH U3
KJIaCCOB JIMIIONPOTEUHOB) CIyXaT JJIs JOCTaBKU JUIUAOB W3 KUIIEYHHKA B pa3jMyHble TKAHU U
nevyeHb. HapymieHuss Ha ypoBHE 00pa30BaHHs JUIONPOTEUHOB (WM UX YTUIM3ALUHU) SIBISIFOTCS
NPUYMHAMH PAa3BUTHS pa3IMyHbIX (GOPM TUIo- U runepaunonporenHeMuii. Hanbomnee pacnpocrpa-
HEHHbIE 3a00JIeBaHNs, CBSA3aHHbIE C HAPYIICHUSIMH OOMEHa JIMIHUI0B, — CaxapHbIM nuabeT u aTe-
POCKIIEPO3.

Iean 3ansaTHA

3aerHI/ITB 3HaHUs 110 XUMUU JIUIINAO0B. YcBouTh MOJICKYJISIPHBIC MCXAaHNU3MBbI IICPEBAPUBAHUS U
BCAaCbhIBaHHWA JIUIIMAOB UMW, PECUHTE3a JIMIIUI0B, TPAHCIIOPTAa 3K30ICHHBIX JIMIIUJ0B IO KPOBCHOC-
HOMY pyCiIy IJI MOCIICAYIOICIO aHAJIM3a OMOXHMMHYECKHUX aCIIEKTOB HapymeHI/Iﬁ 9THUX MTPOLECCCOB.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1 TOJTHOTO YCBOCHMSI TEMbI HEOOXOIMMO TIOBTOPUTH U3:
®  obOwel xumuu.
— CBOWCTBA IIOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, MUIIEIIO00pa30BaHHE;
—  THUTPOMETPUYECKHE METOJIbI aHAIN3a;
®  OUOOpP2aAHUYECKOU XUMUU!
— CTPOCHHE M CBOICTBA MHOTOATOMHBIX CIHUPTOB (TJIMLIEPOJ, WHO3UTOMN), MPUPOTHBIX
BBICIIIUX KapOOHOBBIX KHCIIOT;
— CTPOCHHE MPOCTHIX JIAMHIOB (BOCKOB ¥ HEUTPATLHBIX KHPOR);
— OCOOCHHOCTH CTPYKTYPHI U (PU3HKO-XUMHUYECCKHX CBOWCTB (OCHOIHITHIOB U JKEITUHBIX
KHCJIIOT;
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®  HOpMANbHOU Qu3UOTOUU:
— COCTaB U CBOICTBa >K€luH, €€ y4acTHe B Ipolieccax MuileBapeHus. MexaHu3Mbl pery-
JSUY JKeT4e00pa30BaHus U JKeTUeBbIICTICHUS;
— COCTaB U CBOMCTBA IHUIEBAPUTEIbHBIX COKOB; IIEPEBAPUBAHUE KUPOB U BCACHIBAHUE
IIPOJYKTOB I'MIPOJIN3a KUPOB.

Il.]'[ﬂ MPOBEPKU UCXOJTHOI'O YPOBHH 3HAHUM BBIIOJHHUTE caeayrumme 3aJaHusd:

3aoanue 1. BcioMHHTE, YTO MPUPOIHBIE YKUPHBIC KUCIOTHI OBIBAIOT HACHIIICHHBIC U HEHAa-
coillieHHbIe. [10JIMeHOBBIC JKUPHBIC KUCIOTHI SBISIOTCS HE3aMEHUMBIMU (DaKTOpaMul TUTAHUS U Jie-
JSATCS HA 2 TPYNIBI — ©-3 ¥ -6 — B 3aBHCUMOCTH OT TIOJIOKEHUS IBOHHOM CBSI3U OT YIJIIEPOTHOTO
aToMma MocjaeaHe (METHIIbHON ) TPYIIIIBI.

[TogGepute 1uIst KaXA0H KUPHOM KUCIOTHI COOTBETCTBYIOIIEE 0003HAUCHHE:

1. ITaaeMuTHHOBAS. A. 18:2 ®-6.
2. CreapuHoBasi. Bb. 18:3 »-3.
3. OuienHoBasl. B. 20:5 »-3.
4, JlunoieBas. . 20:4 »-6.
5. Jlunonenosas. JI. 18:1 ©-9.
6. ApaxumoHOBas. E. 18:0.

7. DHKO3alleHTaCHOBAs. K. 16:0.

3aoanue 2. Tlpn 106aBIeHUN K Karjle HE3MYJIbI'MPOBAHHOTO JKUPA COJIEH JKETUHBIX KUCIOT
oGpazoBanocsk 10" Menkux kanenp xupa. KakiM CBOWCTBOM KETUHBIX KHCIOT MOKHO OOBSCHHTH
UX 3MYJbrUpYollee AeicTBrUE?
A. AMpuUIBHOCTHIO. b. PacTBOpUMOCTBIO TOJIBKO B BOJIE.
B. PacTBOpUMOCTBIO TOJIBKO B HEMIOJISIPHBIX PACTBOPUTEIISIX.
I'. HepacTBOpMMOCTBIO B BOJIE.
/1. HepacTBOpUMOCTBIO B OPraHU4ECKUX PACTBOPUTEIAX.

3aoanue 3. B pacTBOpe C MOMONIBIO CIIEHU(PUUECKUX peaKkIMid ONpeieieHbl CIeayIoL1e Mpo-
JYKTbI THAPOJIN3A: TIMLEPOI U AKUPHBIE KUCIOThL. Kakoe BelecTBo ObU10 MOABEPrHYTO THIPOIU3Y?
A. Xonectepo. b. Tpuarnunrounepo. B. ®ocharuaunxomnuH.
I'. Xonesas kuciora. . Cunrosus.

3aoanue 4. Obpatute BHUMAHHUE, YTO B COCTaBE INIMLEPOJIUIHIOB HEHACHIIIIEHHbIE )KUPHBIE
KUCIIOTBI 00BIYHO pacmoiararTcs Bo 2-M (P)-monoxennn. Hanummre dopmyny 1-naapMUTOMI-2-
JIMHOJIEOMII-3-CTeapOMIITITUIIepoJIa.

3OTO coeqUHEHHNE:
A. T'uppodunsnoe. b. I'mapodobuoe. B. AmdudunsHoe.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmasue ux omeemdamu.

Bonpocsl 1151 00cyxk1eHus
1. Obmas xapakTepucTuKa U KiIacCU(pUKAIMS JUIHIOB (OMBUISEMbIE U HEOMBUISIEMBIE, TPO-
CThle M CJIOXHBIE). XapaKTepUCTHKa TPyNI JUNUAOB (XUMHUYECKHE (OpMYJbl U HOMEHKIATypa
AlWITIUIEPOTIOB M INMIEepoPochOIUnUIoB; OIOK-CXeMbl CTPOEHHMS BOCKOB, chuHrogpocdo-
JUMNHI0B, TIUKOJIUIUIOB, CYIb(oIUNuI0B). buonornueckas poib JUNUAOB.
2. Jlunnasl mun. [lepeBapuBanne TUNUIOB, Tanbl. OMYyJIbIHpoBaHue (Ha3HavyeHue, (hakro-
pBl, cTabuaM3anus KUpoBoil sMynbeun). JKemdb, JKeTUHbIe KUCIOTHI (IIEpBUYHBIE, KOHBIOTUPOBAH-
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HbIE, BTOpHUHBIE). MecTo 00pa3oBaHus, yyacTue B YCBOCHHMM JUNUAOB nuiu. IIpencraBnenue o
[IEYEHOYHO-KHUIIEYHON PEeLUPKYIISALMH KETIHBIX KUCIIOT.

3. I'unponus munuaoB (cxembl mpeBpaieHuii). @epMeHTs (MecTo 00pa3zoBaHus, CyOCTpaTHAs
cneun(uYHOCTh). MexaHn3Mbl aKTUBAIMM NaHKpeaTHYecKoW yumnasbl. BecackiBaHue (MeXaHU3MBI,
MULEIUIIPHOE PacTBOpeHUe, cyabba muuemn). IIpeacraBnenue o HapylIeHUsX NEepEeBapUBAHUSA U
BCACbIBAHMsI JIUIHIOB.

4. PecuHTe3 TPUALMITIUIIEPOTIOB U TIHLEPOPOCchHONUIUAOB B SHTEpOIMTAX. TPaHCHIOPTHBIE
(dopmbl IMnU0B B KpoBH. CTpoeHHE U META00IN3M XHIOMUKPOHOB.

CIIACOK MCIOJb30BAHHOM JIUTEPATYPBI

OcHosnasn

1. Buonocuueckas xumus / B. K. Kyxra [u mp.]. Mocksa : Bunom, Musck : Acap, 2008. C. 193 — 210, 213-216.

2. bepesos, T. T. buonornaeckas xumusi / T. T. Bepesos, b. ®. Koposkua. Mocksa : Meautnna, 1990. C. 276—
291, 305-309, 315-316.

3. bBuonoecuyeckasn xumus / A. J1. Taranosud [u np.]. Munck : bemapycs, 2013. C. 163-186.

4. Kowucnexm TMEKIHHA.

Hononnumensvnan

1. Jlenunoocep, A. OcHoBel bnoxumun / A. Jlenunmxep. Mocksa : Mup, 1985.

2. Mappu, P. buoxumus yenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993. T. 1. C. 151-164, 238-246, 256—
268. T. 2. C.287-290, 295-296.

3aaHus AJ151 CAMOCTOATEIbHOM padoThI

3aoanue 1. BcioMHUTE KIIACCU(PUKALNIO JIUITAIOB U HAMUIIUTE (OPMYITBI TPUAIMITITHIICP O-
J0B ¥ ruuepodochoaunuioB. 3alOMHUTE, YTO BaXKHOE CBOMCTBO HEKOTOPBIX JMIUIOB — aM(pu-
(GWIBHOCTB, T. €. CIIOCOOHOCTH B3aMMOJICHCTBOBATh KaK ¢ THAPO(POOHBIMH, TaK U C THAPOPUIBHBI-
MU MosiekynaMu. OOpaTtuTe BHUMaHUE Ha TO, YTO JIMIKB! BBIOJIHSOT pa3Hble QYHKIHUU B 3aBU-
CHMOCTH OT UX CTPOCHUS M CBOMCTB. Kakne QyHKIMHU BHITIOIHSIIOT IEPEUHCICHHBIC HUKE JTUITUIBI?

1. Xonecrepo. A. DHepreruyeckas.

2. Tpuanuiraumepo. b. CrpykrypHas.

3. HaceliieHHbIe sKUpHBIE KHUCIOTHI. B. IlpeniiecTBeHHUK CTEPOUIHBIX TOPMO-
4. TTonMHEHACKIIICHHBIC )KUPHBIC KHCIOTHI. HOB, BUTaMHUHA D3, )KETYHBIX KHACIIOT.

5. ®ochoaunusL. I'. IlpeniiecTBEHHUKH DUKO3aHOUIOB.
6. I'mukonumuap. . Tepmoperysanus.

3a0anue 2. 3anoMHHUTE 3Tanbl MEpeBapUBaHMs U BCACHIBAHUS MUILEBBIX KUPOB (IMYIBIUPO-
BaHUe, THJIPOIN3, 00pa3oBaHNe MHLIEIUT U BCAChIBAHUE B CIU3UCTYIO KUIIEUHUKA). Y MeilTe Ha3BaTh
(bakTophl, CIOCOOCTBYIOIINE 3MYJIBIMPOBAHUIO )KUPOB, U MEXaHU3M CTaOWIM3ALUU 3MYJIbCHH O]
JEUCTBHUEM COJIEM JKEITYHBIX KMCIIOT, HCXOS U3 CTPYKTYPBI 3TUX COCITMHEHHM.

2.1. YKa)KI/ITC, KaKasg M3 NCPCUUCIICHHBIX KCIIYHBIX KHCJIOT ABJIACTCA HanOoJjiee CUIbHBIM

AMYJIbraTOPOM:
A. Xomnesad. b. XenonesokcuxoseBas. B. I'mukoxoseBas.
I'. JIuToxonenas. M. Je3okcuxomeasi.

2.2. [Tonbepure MecTo 00pa30BaHUS IS BHIIICTICPEUNUCIICHHBIX KEITIHBIX KUCIIOT:
1) nedeHp; 2) KUIIEYHHK; 3) TOHKETyI0OUHAs Kele3a.

2.3. OOpaTuTe BHUMaHHE Ha TO, YTO €KEAHEBHO C KaloM BhiaenseTcs 0,5—1 r KeTyHbIX KH-
CJIOT. DTO €AMHCTBEHHBII 3HAYUMBII IyTh BBIBEJICHUS X0JIECTEPOJIa U3 OPTAHU3MA.

3aoanue 3. ImynbrupoBanue ruipooOHBIX )KUPOB — OJIHO U3 YCIOBHUN A(PPEKTUBHON pa-
00ThI MaHKpeaTuyecKkoi nmnassl. Hanummre B o01iemM Buje peakiuio nostanHoro rujaponusa TAT
noJ1 ieiicTBUeM 3Toro (epMeHTa C y4eTOM TOro, YTO MaHKpeaTudeckas Jinnasa ¢ OoJbliei cKopo-
CTBIO PacCIICIUISET B JKUPAX CIIOKHO-I(UPHBIC CBS3H B OL-TTOJIOKEHHH. [10T9epKHNATE OCHOBHBIE KO-
HEYHbIE IPOAYKTHI IEpEBapUBAHUS KUPOB.
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3.1. BeiOepure npaBUIbHBINA BapUaHT OTBETA:

[lepen BcacbIBaHMEM B CIM3UCTYIO TOHKOTO KUIIEYHUKA U3 XKETYHBIX KUCIIOT, X0JecTeposa U
aM(QUPUIBHBIX POAYKTOB THAPOJIH3a KUPOB (PKUPHBIX KUCIOT U [3-MOHOALMITIIAIEPOJIOB) 00pa-
3YIOTCS:

A. CMen1aHHbIE MULIEIUIBI. b. JIunnocomsl.

B. Cekperopnbie rpanynsl. [ Tpuanuiarinuepoibl.

3.2. 3anoMHHTE, YTO NPU3HAKOM HApYyUICHHUS NIEPEBAPUBAHUS U BCACBIBAHUS KHUPOB SIBIISCT-
cs crearoped. [Ipu 5ToM Kan O0JBHOTO CONEPKUT HEPACHICTNICHHBIN KUP U UMEET CEpOBaTO-0ebIi
1BeT. BeimonHuTe criepyroliee 3agaHue: U3 JIEBOrO CTOJIOMKa TaOIHIIbI BHIOEPUTE BCE COCTOSHUS,
KOTOpBIE MOTYT NPUBECTH K CTEATOPEE; U3 MPABOr0 CTOJIOMKA — BO3MOXKHBIE ITOCIIEICTBUS:

A. CHMXeHME CeKpeluu WId aKTUBHOCTH M. IloBbiienue yposust TAI' B kpoBu.
NaHKPeaTHYeCKOU JIMIa3bl (HaHKPEaTHT). E. Hapymenue BcacblBaHUS JKUPOPACTBOPH-
b. Hapymienue sMynbrupoBaHust )KUPOB MBIX BUTAMUHOB («KypHUHAas CJIENIOTa», KPOBO-
BCJIEJICTBHE HEIOCTATOYHOI'O MIOCTYIUIEHUS! ~ TOYMBOCTB).

JKEJIYU B IPOCBET KUIIEYHUKA (3KETUHOKA- K. HapyuieHnue BcacblBaHHS HE3aMEHHUMBbIX
MEHHasi O0JIE3Hb). IIOJIMHEHACBIIICHHBIX JKUPHBIX KUCIIOT.

B. Hapymenue ¢GpyHKIMM IeYe€HN U yMEHb- 3. Oxupenue.

IICHUE CUHTE3a JKEITYHBIX KUCIIOT (TeIaTuT).

I'. Jucbaktepunos.

3.3. IlepeBapuBanue GpochoaUnuI0B MPOUCXOTUT MO ISHCTBHEM MTaHKpeaTuueckuXx Gocdo-
numna3 ¢ 00pa3oBaHUEM TIIHICPOJIA, BBICIINX KUPHBIX KUCIOT, a30TUCTBIX COeAMHEHUN U Gocdop-
HOW KHCJIOTHI. 3alIOMHHTE, KAKUE CBS3H CIEIU(PHUSCKH THAPOIU3YIOT pa3HbIe BUIbI pochonnmnas:

dochonumnaza Aj

®docdonunaza A;

CH,-O0-CO-R;

®doctonnnaza C

Dochomunaza D

3aoanue 4. 3alOMHUTE, 4TO B KJIETKaX CIM3UCTON OOOJIOUKM KHIIEYHHKA (B DHTEPOLUTAX)
npoucxoaut pecurre3 TAI' u dochonunumioB U3 BCOCABIIMXCSA MPOAYKTOB THApoau3a. BeryunTe
pEaKIuy pecuHTEe3a JIUMNI0B.

4.1. Onennrte MpPaBUWIBHOCTH (Ppa3bl: COCTAB KUPHBIX KUCIOT PECUHTE3UPOBAHHBIX JHITHIOB
MOXET CYIIECTBEHHO OTJIMYAThCS OT TMHINEBBIX KUPOB, [OTOMY UTO cyOcTpaThl pecHMHTE3a
KUPOB — HE TOJBKO BCOCABIINECS KUPHBIE KHCIIOThI, HO U JKUPHBIE KUCIOThI, CHHTE3UPOBAHHbBIE B
CIIM3UCTOM KHUIIICYHUKA.

4.2. Hy’xHO yCBOUTB, UTO TPAHCHOPTHOH Gopmoil ruapooOHbIX mpoaykToB pecuntesa (TAT
1 3(hrpoB xoJecTepora) U3 KUIMEUYHNKA CITy’KaT XHJIOMUKPOHBI (OJJH U3 KIIACCOB JIMTIOMPOTEHHOB).
O3HaKOMBTECh C OOIIMM MPHUHLIUIIOM CTPOEHUS JUMOMPOTEUHOBBIX YACTHUIl U YKAXKHUTE KOMIIOHECH-
TBI, KOTOPBIE COCTABJISIFOT B XHJIOMHKPOHE:

o

A. BHyTpeHHI010 yacTh: 1. ...
b. Hapyxnyto vacts: 1. ...

N
w
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4.3. Boibepure 0COOEHHOCTH, XapaKTepU3YIOLIUE TPAHCIIOPT SK30T€HHBIX JIUIIHJIOB:

A. XWJIOMHKPOHBI TOCTYNAIOT HEMOCPEACTBEHHO B KPOBOTOK.

b. XunoMUKpOHBI TOCTYNAIOT B TUMQY.

B. Ilocne runponuza TAI' B cocTaBe XUIIOMUKPOHOB JIMIIOTPOTEHHIIMIIA30M, paciojarato-
11eicsl Ha PHAOTENINN COCYI0B, )KUPHBIE KUCIIOTHI IOCTYIAIOT B KJIETKU Pa3IMYHBIX TKAHEH.

I'. OkoHyarenbHOE paclleIIeHe PEMHAHTOB XUJIOMUKPOHOB Ha COCTaBHBIE KOMITOHEHTBI
IIPOUCXOJUT B reNaToOLUTaxX.

4.4, VImeliTe IpeACTABICHUE O TOM, YTO Y JIFOJIEH C HACJIEICTBEHHBIM JIS(HEKTOM JIUTIONPOTE-
WHJIUTA3bl B KpOBHU MOBbIIIaeTcs koHeHTpaus TAI' u xunoMukpoHoB. K BHEIIHUM HpPOSIBIICHUSIM
THUIIEPIIUITHIEMUHA OTHOCHTCSI KCAHTOMATO3 (OTJIOKEHHUE KUPOBBIX OJISIIIICK B KOXKE).

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOECHHS T€MbI)

3aoanue 1. Bce nepevynciaeHHbIe JUMUIBI OTHOCATCS K rimuepodochommnmiam, KPOME:
A. TunansmuronnipochatuauiaxoinHa. b. ®ocdaruaHON KUCIOTHI.
B. Counromuenuna. [I'. @ocdaTunuicepuna. . ®ochaTuanamHO3UTONA.

3aoanue 2. Iumessie xupsl B XKKT noasepratorcs pepmeHTaTUBHOMY THApONIU3y. B Kakom
otnene XXKT npoucxoaut pacuienieHue skUpoB y B3pOCIbIX Jt0AeiH?

A. PoToBOI1 MOIOCTH. b. ToycToM KuIlleYHUKE. B. Kenynxke.

I'. ToHKOM KHIIIEUHHUKE. J. TTumeposne.

3aoanue 3. BonbHOMY ¢ XpOHHMYECKHM MaHKPEATUTOM B Kypce KOMILIEKCHOM Tepamnuu peKo-
MEH/JIOBaH Ipenapar »xeaun. Kakre KOMIOHEHTHI )KeJTYU y4acTBYIOT B IEpPEBApUBAHUU KUPOB?

A. Bpiciue >XKMpHBIE HACBIIICHHBIE KUCIOTHL. b, Xoyectepolt u ero 3(hupsl.

B. Conu %eT4HbIX KUCTIOT. I'. ITankpeaTnyeckas nunasa.

J. Jlnanuiarauuepodsl. E. IlankpeaTuyeckas o-aMuiaza.

3aoanue 4. CplBOpOoTKa KpOBHU OOJBHOTO, B3SITOW YTPOM HATOIIAK, UMEET MOJIOYHBIM BHI.
ITpu ananuze oOHapykeHO Bbicokoe conepkanue TAI' u xunomukpoHos. HacnencrBenHsiit gedexrt
Kakoro (pepMeHTa NPUBOJIUT K XMIIOMUKPOHEMUU?

A. TkaHeBOM rOPMOH-YYBCTBUTEIbHON JIMMA3bI. b. Xonecrepondcrepassl.

B. JIunonporenHnumnassl. I'. [TanKpeaTH4eCKOil JINIA3HI.

. ®ocdonunassbl.

3aoanue 5. Kakol 13 NEpeYMCIEHHBIX (EPMEHTOB BBICBOOOXKIAET apaXxUJOHOBYIO KHCIOTY
13 MeMOpaHHBIX (ochHOTUIHII0B?

A. ®ocdomnurmnaza Aj. b. ®ochonunaza As.

B. Ilankpeatnyeckas aumnasa. I'. I'opMOH-uyBCTBUTENBHAS JIUMIA3A.

OTBeTHhI K 321aHAAM

Jna camonposepku ucxo0noz2o ypoensa 3Hanui:

1-1-X;2-E;3-];4-A;5-b;6-T;,7-B). 2-A. 3-b. 4-b.

Jlna camocmoamenwvhou pabomuol:

1. (1-B5,B;2-A,J1;3-A;4-T,5-B).

21-B;22-(A-1;b-1;B-1;T"-2; 1-2).

31-A.3.2-A,b,B,E, XK.

4.1. BepHo. 4.2. A — 1) TAT; 2) a¢ups! xonecrepona. b — 1) dochonunuasr; 2) xomectepoi;
3) amo6enku (amo-B48). 4.3. - B, B, T
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JIABOPATOPHAS PABOTA (60 munyT)

HNHcTpyKuus K NpaKTHYeCKOMY 3aHATHIO

Pa6ota 1. Kunemuxka oeiicmeusn nankpeamuueckoii 1unazl

Ipunyun memooda. CKkopocTb NEHCTBUS JIUIA3bl B OTJEIBHBIX MOPLUIX MOJIOKA OMpeesieTcs
M0 KOJIMYECTBY KUPHBIX KHUCIOT, 00pa3yIOUIMXCs MPH THIPOJIM3E )KUPa MOJIOKA 33 OIpeeIeHHBIN
MIPOMEXYTOK BpeMeHH. KOIHuecTBO JKUPHBIX KUCIOT ONPEAENISIOT TUTPOBAHUEM IIETIOYBIO.

Xoo0 pabomwl. B IpoOHpKy HATUBAIOT 5 MJI MOJIOKa 1 100aBisiroT 1 Mt 5% pacTBopa maHkpe-
aTHHa (CoKa MOKeNyqouHOM *xkenesbl). [IpunuBator 1 Mt xemuu, coaepKuMoe IpoOUpPKH OBICTPO
nepemenuBaoT. OTouparoT 1 M cMecu B koi0y, nobdasisitor 1-2 kammu 0,5% pactBopa dhenosnd-
tanenHa u TUTpyroT 0,05H pacTBOpPOM eKOro HaTpa J10 ci1abo-pO30BOM OKPACKH, HE NCUYE3AIOIICH B
teyenue 30 cexynn. [IpoOUpKy ¢ OCTaBIIEHCs CMeChIO momeraoT B Tepmoctat npu 38°C. Yepes
kaxnpie 10 MUHYT U3 poOupKU oTOMparoT mo 1 M cmecu u TUTPYrOT 0,05H pacTBOPOM €IKOTO Ha-
Tpa B npucyrcTBum (eHodranenHa 10 ciadopo30Boi Okpacku. [IpoBOIAT 5 TakuX onpeaeieHu,
3aMKCHIBAIOT PE3YyNbTAaThl M Ha OCHOBAHUM IOJYYECHHBIX JAHHBIX CTPOSAT KPUBYIO, OTPaXKaroIIYIo
MpoIecC THAPOIIN3A JKHUPaA MO ACUCTBUEM (DepMEHTa JIUTa3bl BO BPEMEHHU.

Pe3ynbTaTsr:
Bpemsi unkyoauun
0 MuH 10 Mmun 20 MmuH 30 mun 40 mun 50 mun
O0neMm
NaOH, mu
{k
=
2
T
o
]
pd
t, ];DGMSI (MHUH)
BriBox:

PaGora 2. [eiicmeue ¢hocgponunasz nooscenyoounoii rncenesnt
Ipunyun memooa. O neicTBuu Gpocdounmas MmomKenTyI0IHON Kene3bl Ha Tautiepodochonm-
MUIBI SUYHOTO KENTKA MOXKHO CYIUTh TO TIOSBJICHUIO CBOOOAHOM (hocopHON KUCIOTHI, CIIOCOOHOM

00pa30BBIBATH KENTHIN OCA/IOK TIPU HArPEBAHUH C MOJIHOIATOM aMMOHUSI.
Xo0 pabomwi. B aBe MpOOUPKU HATHMBAIOT MO 5 Kaleidb CYyCIeH3UH SUYHOTO XKenTka. B 1-10

MPOOUPKY A00ABISIOT 2 KalulM MaHKpeaTHHa, a BO 2-10 (KOHTPOJIbHYI) — 2 Karuiu BoAsl. Obe
npobupku nomemaroT B Tepmoctat npu 38°C Ha 30 muH. [Tocne unkyOamuu B o6e mpoOUpKU Ha-
JIMBAIOT 10 5 Karelb MOJIMOIEHOBOIO PEaKTHUBA, HArPEBAIOT UX HA IJIAMEHH TOPENIKU U OXJIaXIaloT
BOJIOM TTOJ] KPAHOM.

Pesynbrarsr:
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BriBo:

HOI[HI/ICB nmpenogaBaTeiis:

3AHATHE 12. TPAHCHIOPT JIMIIUJOB KPOBbIO. OBMEH XOJIECTEPOJIA.
JAEIIOHUPOBAHUE 1 MOBWJIN3ALUA JTUITUTOB.
KOJUYECTBEHHOE OIIPEAEJIEHUE B-JIMIIOITPOTENHOB
B CBIBOPOTKE KPOBU

AKTYaJIbHOCTH T€MbI

IIponiecchl nenOHUPOBAHUS U MOOWJIM3ALMY JIMIIUAOB U3 J)KUPOBBIX €TI0 B3aWMOCBSI3aHbl U
ITOABEPKEHBI YETKOM TOPMOHAIILHON PETYJIALMH.

XomecTepon — BaXKHBIM 3J€MEHT MEeMOpaHHOIN CTPYKTYpbI, HPEAILIECTBEHHUK CTEPOMIHBIX
TOPMOHOB, BuTaMuHa D, emuHpIX KucaoT. X0JaecTeposl MPUCYTCTBYET B MULIEBBIX )KUPAX U MOXKET
CHUHTE3MPOBAThCSI MHOTUMU TKaHAMM. MEXaHHU3M €ro CHHTE3a HaXOAUTCs MOJI CTPOrMM MeTaboIH-
YEeCKUM KOHTPOJIEM. XO0JIECTEPOJI IKCKPETUPYETCS C JKEMUbI0 JTM00 B HEU3MEHHOM BHJIE, TMOO B BU-
7ie IPOAYKTOB €ro Merabonmu3mMa — KeauHbIX kuciaoT. C HapylieHueM oOMeHa JMIUJO0B U XOJec-
TepoJia CBA3aHBI Takue 3a00JIeBaHMs, KaK OXKHMPEHUE, aTePOCKIEPO3, HIIeMHUecKas O0JIe3Hb cepll-
1a, *KeIYHOKaMeHHas Oose3Hb. IloToMy NMoHMMaHuEe BOIIPOCOB CHHTE3a, pacmaja, TpaHCHopTa U
perymnanun oOMeHa JIMIUIO0B U X0JIEeCTepoIa HE0OX0ANMO IPH U3YUCHHUH 3TUX 3a00JI€BaHNUI.

JIMIIONpOTENHOBBIH CIIEKTp MJIa3Mbl KPOBU — OCHOBHOM MOKa3aTesb JIMIIMIHOIO 0OMeHa B Op-
raHu3Me, U U3MEHEHUE COOTHOLIEHMSI JTUIONPOTEUHOB CBUIETENbCTBYET O HapyIIEHUHU MeTabonu-
3Ma JIMIHJOB.

Ieanb 3ansaTHA

HSy‘II/ITB IMPOLECCChl CUHTE3a U pacliada JUIIHUA0B B OpTraHU3MC. C(I)OpMI/IpOBaTB npeacraBiic-
HHUC O MCXaHU3MC CUHTE3a XOJICCTCPOJIa B KJICTKax. HpI/I06p€CTI/I HAaBbIKW KOJIMYECTBCHHOTI'O OIIpC-
ACTICHUA B- JIMTIOIIPOTECUHOB B KPOBH.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHM I
na nonnozco yceoenus memvl HeOOX0O0UMO NOGMOPUMb W3
® OuUOOp2anuUYecKOU XUMUU'
— XOJIECTEpOJI: BTOPUYHBINA CIIUPT — MPOU3BOAHOE IIUKIONEHTAaHIEPTUAPOPEeHaHTpeHa, CTPO-
€HHUe, CBOICTBA.
® 0U0102UYECKOU XUMUU
— TJHUKOJM3 U NMEHT030(ochaTHbIN MyTh OKUCIEHUS TIIIOKO3bI, OKHCINUTENbHOE pochopunu-
pOBaHUeE.

Jl1s NnpOBEPKH MCXOHOI'0 YPOBHS 3HAHUI BBINOJHHUTE CJle1yI0LIee 3aJaHne:

3aoanue 1. iccnenyemoe BEIECTBO MOABEPIIIA THAPOIU3Y U € MOMOIIBIO KAUeCTBEHHBIX pe-
aKIUU ONpPENEIINA B THAPOIU3ATE KUPHBIE KUCIOTHI M XoJyecTepoil. Kakoe BemecTBo neciaenosa-
nochb?

A. XoneBas KuAcoTa. B. ®ocharuamixonus.

b. Tpunanuirauuepol. I'. D¢up xonecrepona

HpCIGMJleOCWlb PEULEHUA nposepbme, COnocmasue ¢ omeenmamul.
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Bonpocs! nu1s1 06cyxneHust

1. Cunre3 TAI u rnunepodochoIunuI0B B IEYSHH U KUPOBOM TKAHHU (XMMHU3M, OOIIKE ATa-
bl CUHTE3a, pasnuuus). TpaHcropTHble (GOpMbI JHUIUAOB B KpoBH. CTpoeHHE U METa0O0IM3M
JITTOHIT, JIITIIIT, JITTHIT, JITIBII.

2. Xonecrepos, Ouojoruyeckas poisib, NMUIIEBbIE UCTOUYHUKU. BbIBeneHue xosecteposa u3
OpraHu3Ma, >KeITYHbIe KHUCIOTHl KaK OCHOBHOM KOHEYHBIM NMPOIYKT OOMEHa XOoJiecTepojia, Mpe-
CTaBJICHHE O KETYHOKaMEHHOH Ooiyie3Hu. brocuHTes xosnecreposa (TKaHeBas M CyOKJIETOYHas J10-
KaJln3anusi, CyocTpaThl, 3Tanbl, XuMu3M | stamna, perymsimus).

3. Mexanu3mbl nojiiep:kaHusl OanaHca XoJiecTeposa B KIeTKax. TpaHCHOpT xojecTepolia U
ero 3(UpoB BO BHENEYCHOUHBIEC KJIETKU, poiib anoBigg. Pons JIIIBIT u JIXAT B pasrpyske KI€TOK
oT U30BITKa XosecTeposia. Merabonu3m 3¢upoB xonecteposa, poiib AXAT, xosecteposidcTepassbl.

4. T'unepxonecteposieMusi U €€ IPUUMHbL. buoXnMus arepockiieposa, TUIIEPX0JIECTEPOIEMHUS
Kak (hakTop pucka, 1pyrue pakTopbl pUCKa.

5. MoOunu3anus JUMUI0B U3 )KUPOBOM TKaHU (CXema, Ca®" n TAM®-3aBHCHMBIC MCXaHH3-
MBbl aKTHBALlMUM FOPMOH-YYBCTBUTENILHOW JIMIa3bl, TOPMOHaNbHAs peryisnus). Pons nenonuposa-
HUS ¥ MOOMJIM3ALIUH KUPOB.

CIIACOK UCITOJb30BAHHOM JIUTEPATYPBI

Ocnognasn
1. buonocuueckas xumus / B. K. Kyxra [u np.]. Mocksa : bBunom, Musck : Acap, 2008. C. 210-231, 254-258.
2. Buonoeuyeckas xumus / A. J1. Taranosud [u np.]. Murck: benapycs, 2013. C. 186-199, 210-212, 214-217.
3. Kowncnexm nexmmid.
Hononnumenvnan
1. Mapwann B. Joc. Knuandeckas omoxumus / B. Ixx. Mapmami. Mocksa ; Cankr-IlerepOypr : BUHOM-
Hegckuii uanexr, 1999. 368 c.
2. Mappu P. buoxumus genoBeka / P. Mapu [u ap.]. Mocksa : Mup, 1993. 384 c.

3anaHus 1S CAMOCTOSATEILHOM PaGoThI

3a0anue 1. BcrioMHHTE, YTO XOJECTEPOJI — CTPYKTYPHBIH KOMIIOHEHT OMOMeMOpaH Bcex
KJIETOK opranusma. [[isi cuHTe3a pa3nuyHbIX OMOJOTMYECKH aKTUBHBIX BELIECTB B OPraHU3ME HC-
MOJI3YETCsl CBOOOHBIN XOJIECTEPOJ, TOrJa Kak ATepuHrLIUpoBaHHas opma — pe3epB XojIecTeposia B
KJIETKE.

1.1. V3 opranusmMa uenoBeka eXXeIHEBHO BBHIBOJUTCS OKOJIO 1 rpamMMa xonectepona. HazoBu-
Te HanboJiee 3HAUMMbIC ITYTH BBIJICTICHUS X0JIeCTepoJIa;

A. B cocTaBe XMIOMHUKPOHOB. b. B Buae coneit »KeTYHBIX KUCIIOT.

B. Brinenenue ¢ ¢pexanusmu. I'. B Bue cTepOHIHBIX TOPMOHOB.

. Pacmemmsiercst go anetuin-KoA.

1.2. HazoBuTe myTH NOCTYIUICHUS U UCOJIb30BAHMS X0JIECTEpOIa B OPraHU3ME.

3aoanue 2. BelyunTte MOCIe0BaTeILHOCTh PEAKINil CHHTE3a X0llecTepoia u3 anetuin-KoA mo
o0Opa3oBaHMs MEBaJIOHATA, 3aIIOMHUTE (PEPMEHTHI.

2.1. OTBeThTE Ha BOIPOC: MOKHO JIM CHIDKEHHEM TOTPEOJIeHHs XOJeCTeposia ¢ MUIIEH 10
100 Mr B cyTKM BbI3BaTh CHUKEHHUE KOHIIEHTPALIMK XOJIECTeposia B KPOBU?

3aoanue 3. 3HaiiTe CTPOEHUE U POJIb PA3JIMYHBIX JUIIONPOTENHOB B TPAHCIIOPTE XOJIECTEPOIa
B oprarusme, yaactue JITTHIT u JITIBII B mepenoce xonecTeposa U3 KpOBOTOKA B TKAHU M U30BITKA
XO0JIECTEPOJIa U3 TKAaHEHN B IICYCHbD.

3.1. Boibepure, B Kakoil popMe MUILIEBOI XOJIECTEPOIT MOCTYNAET B KPOBOTOK:

A. JITTHIL b. JIIIBII. B. JIHIOHII. I'. Xnu10MUKpPOHBI.
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3aoanue 4. Ilpu UHTEHCUBHOM (PU3MUECKOl paboTe aKTUBHUPYETCS MOOWIIHM3AIMS HEUTpaIb-
HBIX JKUPOB U3 JIETIO.

4.1. Kako#i ¢pepMEeHT OCYIIECTBIIACT BHYTPUKICTOUHBIN JTHITOIN3?

A. Ilencun. b. 'opMoH-4uyBCTBUTENbHAS JIUITA3A. B. Jlunonporennnunasa.

I'. Ounmonentunaza.  [I. @ocdonunasa.

4.2. KakuM rOpMOHOM aKTHBHPYETCSI 3TOT pepMeHT?
A. UncynuHowm. b. I'moxaronom.
B. KanbuuToOHUHOM. I'. OxcurormHOM.

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHSI T€MbI)

3aoanue 1. Y G0IBHOrO MOCIE Kypca JICUEHHUs aTepOCKIIep0o3a U CTPOroro COOJI0eHUs aAne-
TOJIOTUYECKUX PEKOMEHIAINK B IIa3Me KPOBU Ja0OPATOPHO MOATBEPHKIEHO IMOBBIIICHUE YPOBHS
aHTHATEPOTE€HHBIX JIMIIONPOTEUHOB. Kakue TUIonpoTEenHBI SBIAIOTCA aHTUATEPOTreHHBIMU ?
A.JIIIOHIL.  B. JIITHIL. B.JIIIBII.  I'. X*JIOMUKPOHBI.

3aoanue 2. 'Y monel, B pallioHe KOTOPHIX MpeobiafaeT pacTUTeIbHAs MUIIA U pbIOa, 3HAUH-
TEIbHO CHWXKEH pHUCK 3a0oisieBaHus arepockiiepo3oM. Kakue BeliecTBa, BXOJAIIME B COCTaB 3TUX
MIPOJYKTOB, MOTYT OKa3bIBaTh aHTHAaTeporeHHoe aeiicteue? Ux posib B oOMeHe xonectepona?

3aoanue 3. TlaneHT, KOTOPOMY € JIeUeOHOM IEIbI0 HA3HAYCHO TOJIOJaHKE, B TEYCHUE IBYX
HeZeNb 3HAYUTENbHO Moxyzen. KakuM ropMOHOM peryiupyercss CKOpOCTh MOOWIM3AIMU >KUPOB
MIPU U3MEHEHUH PEKUMA MUTAHUS?

A. I'mokaroHom. Bb. OkcuronmuoMm. B. AnpenanuHom.

I'. Kanpumronnnom. /I, IlapatupunHom.

3aoanue 4. ]Ins cutyanuu, Koraa NporUCXoIUT JEMOHUPOBAHUE JINITUIOB, XapaKTEPHO:
A. IloBbIlLIEHHE CEKPELIN UHCYIINHA.

b. YBenuuenue B KpOBH KOHIIEHTPALIMU CBOOOIHBIX KHUPHBIX KHCIIOT.

B. VBenuuenue B kpoBu koHueHnTpaunu JIIIOHII u XxuiioMUKpoHOB.

I'. IloBbllIeHHAsA AKTUBHOCTh TOPMOH-YYBCTBUTEILHOM JIMIIA3BI.

J1. IloBbIEeHHAs: aKTUBHOCTB JIMIIOITPOTEHHIINATIA3BI.

3aoanue 5. CpaBHUTE OCOOEHHOCTH OMOCHHTE3a JMIMUIOB (TPHALMITIALEPOJIOB) B pa3iny-
HBIX TKaHSX, 3aMI0JIHUB TAOJIHILY:

®opma TPaHCIOPTA JUIUA0B

Tkanb Hcxoanbie cyOcTpaThl CHHTE3a
W3 OpraHa

Caunsucrast 000J049Ka TOHKO-
ro KAIIEYHUKA
Ileuenn

Kuposas
TKaHb

3aoanue 6. Mobunuzanus JUMUAOB U3 I€NO TPOUCXOIUT, €CIIH:

A. KoHIleHTpaIus >KUpHBIX KUCJIOT B KPOBU BbIIIE HOPMBI.

b. Konnenrpanus JIIIOHII Bbiie HOpMBI.

B. N'opMoH-uyBCcTBUTENBHAS JTHTIa3a HaXoauTCs B pochopunupoBanHon popme.
I'. JIunonpoTenHannasa HaxoauTcs B pochopuimpoBaHHON Gopme.

J1. AKTHBHOCTb JTUITONPOTEUHINIIA3b] CHUKEHA.
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3aoanue 7.
CpaBHuTe OMOCHHTE3 TPUALMIITIIULIEPOJIOB B IEYEHH U KUPOBOI TKaHHU:
1. BuocuHTe3 KUPOB B MEUCHU. A. CBOOOJHBIN TIIUIIEPOIT UCIIOIB3YETCS ISl CHHTE3a
KHUPOB.
2. buocunTe3 )XHUpOB B )kUpoBoii TkaHu. b. B mponecce 6uocunresa odpaszyercs pocharu-
Hasl KUCJIOTa.

3. O6a mporecca. B. Crumynupyercs npu HU3KON KOHIEHTPAIUH TII0-
KO3bI B KPOBH.
4. Hu oqum. I'.  CuHTe3upyeMslii )xup 00pa3yeT BaKyoJH, 3amoJ-

HAOIMHUE NUTOINIa3My.

OTtBeThI K 3aJaHUuAM

Jna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:
1-T;

Jlna camocmoamenvhou padomul:
11-5b,B;2.1 -na;3.1-1;4.1-5b; 42— b.

JIABOPATOPHAS PABOTA (60 munyt)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO

Onpeoenenue codeprcanusa [-nunonpomeunos (IUNONPOMeuHo8 HU3KOI NI0MHOCHMU) 8
naazme Kpoeu.

BosbIIMHCTBO TMITUIOB HAXOAATCS B KPOBU HE B CBOOOHOM COCTOSIHHH, @ B COCTaBe OEJIKO-
BO-JIMITUIHBIX KOMIUIEKCOB (JIMITONPOTEMHOB). PpaKkuuy JIUNONPOTEMHOB OTJIMYAIOTCSA IO OTHOCH-
TEJBHOM MOJIEKYJISIPHOM Macce, KOJMYECTBY Oelka, MPOLIEHTHOMY COJIEP)KAaHHIO OTACIbHBIX JIH-
MUIHBIX KOMIOHEHTOB. JIMMONPOTENHBI MOXKHO PA3JENNTh Pa3IMYHBIMU METOaMu: 3J1eKTpodope-
3a, TOHKOCJIOMHOM Xpomarorpaduu, yabTpaleHTpU(yrupoBaHus B COJIEBBIX pacTBOpax pa3InyHON
wioTHOCTH. [Ipu snekTpodopeTnueckoM pa3aeieHun JUIONPOTENHOB T1a3Mbl KPOBH (HAa XpOMaTo-
rpadguyeckoii Oymare, aleTarieIioio3e, arape, B MOJIMAKPUIAMUIHOM TeJie) TOMydarT Gpakiuu
XWJIOMUKPOHOB M JIMIIONPOTEUHOB Pa3IMYHON IIOTHOCTH: o-nunonporeuns! (JIIIBIT) umetor mo-
JIBUKHOCTH O-TTI00ynuHOB, -nunonpotenns! (JIITHIT) o6namaroT moaBuKHOCTEIO B-TI00YIHMHOB.
[Ipe-p-munonporeuns! (JIIIOHIT) Ha anekTpodoperpamme pacnonaratoTcsi OT JMHUM CTapTa Mepes
-nmunonporenHaMu, HO3TOMY Y HUX TaKO€ Ha3BaHUE.

Onpenenenue conepkaHust B-JIMNONPOTEMHOB B IJIa3Me KPOBU MMEET 3HAUE€HUE Il TUarHo-
CTHKH aTepOCKIIEp03a, OCTPBIX U XPOHUUECKUX 3a00JI€BaHUM MMEYeHH, KCAaHTOMATOo3a U JPYruX Ia-
TOJIOTHH.

Ipunyun memooa. ®oromerpuueckuii Metos. B ocCHOBY MeToa Mosio)keHa CrioCOOHOCTD [3-
munomnporenHoB (JITTHIT) ocaxxaarbest B mpuCyTCTBUM XJIOpUAA KaNbLMs U TeapuHa; IPU ITOM U3-
MEHsIeTCsl MYTHOCTh pacTBopa. [lo cTemeHn MOMyTHEHMs PacTBOpa U CYAST O KOHILEHTpauuu [3-
JIMIONPOTENHOB B CBIBOPOTKE KPOBH.

Xoo pabomut. B mpobupky BHOcAT 2 mi 0,025M pactopa CaCl, u 0,2 M1 CBIBOPOTKH KPOBH,
nepememuBaioT. OnpenesisitoT ONTHYECKyIo MI0THOCTH pacTBopa (E1) mpotus pactBopa CaCl, Ha
KOJIOPUMETpE B KIOBETaX TOJNIIMHON 5 MM mipu KpacHoM cBeToduiibTpe (630 HM). B ktoBeTy n00aB-
mstoT 0,1 M1 pacTBOpa remnapuHa, NepeMeIInBaT U TOYHO Yepe3 4 MUH CHOBA OIPEEIIAIOT ONTH-
YecKyI0 IIIOTHOCTH pacTBopa (E2) B Tex ke ycloBusx.

BBIUNCIAIOT pa3HOCTh ONTHUYECKUX IJIOTHOCTEH M yMHOXAlOT ee Ha 10 — smnupudeckuii Ko-
s dunmenT, npeanoxxeHHbld JIeABUHOM, T. K. IOCTpOeHHE KaTMOPOBOYHOM KPUBOI COMPSIKEHO C psi-
nom TpyaHoctedt (x (/1) = (Ex— E1)-10). B HOpMe coneprxanue B-mumonporerHoB cocrasiser 3—4,5
r/n. ComepkaHue 3-TUMONPOTENHOB KOJIEOIETCS B 3aBUCHMOCTH OT BO3pacTa H IoJIa.
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Pesymprarer: E; = E, = Pacuer:

Brison:

HOI[HI/ICB npernoJgaBaTeCiIAa:

3AHSATHE 13. BHYTPUKJETOUYHBII OBMEH )KUPHBIX KUCJIOT. KETOHOBLIE
TEJIA. KOJIMYECTBEHHOE OIIPEJEJIEHUE XOJIECTEPOJIA
B CBIBOPOTKE KPOBM.

AKTYaJIbHOCTH T€MbI

XKupHble KHCIOTHl — HEOTHEMIIEMBI COCTABHOW KOMIOHEHT OOJILITMHCTBA JIUMUI0B. [loHH-
MaHHE MEXaHM3MOB CHHTE3a M PacIiaja >KUPHBIX KUCIOT UMEET OOJIBIIIOE IPAKTHYCCKOE 3HAUCHUE B
JeSATeNILHOCTH Bpaya. MHorue 00JIe3HH, BPOXKICHHBIE W MPHOOPETEHHBIC, OMPEACTSIOTCS HapyIIle-
HUSMHU B COOTHOIICHHH MPOLIECCOB aHa0oIM3Ma U KaTaboiu3Ma KUpHBIX KucnoT. Hapymienue co-
OTHOIIEHUS HE3aMEHUMBIX JKUPHBIX KUCJIOT B MUTAHUH MOXKET MPUBOAUTH K CYIIECTBEHHBIM U3MeE-
HEHMSIM B COCTaBe SMKO3aHOUJIOB U, KaK CJICICTBUE, K pa3JIMYHON MaTOJOTHH.

OnuH U3 BaXKHBIX MMOKa3aTeNIed JTUMUIHOTO OOMEHA — COJep KaHhe KeTOHOBBIX Tes. KeToHo-
BBIE TeJIa COJIePKATCS B KPOBH 370POBOTO YeJIOBEKa B HEOONIBIINX KonmudecTBax. OmQHAKO, MPHU Ca-
XapHOM auadere, ToJI0aHUM KOHIIEHTPAIMsl KETOHOBBIX TEJI MOYKET MOBBIIIATHCS B HECKOJIBKO pas,
pa3BUBAETCS KETOHEMMUSI.

Ieanb 3ansaTHA

W3y4uTh NpOLECChl OKUCICHUS M CUHTE3a JKUPHBIX KUCIOT. [I03HAKOMUTBHCS ¢ METaboIu3MOM
keToHOBbIX Tel. ChopmupoBarh npeacraBieHue 00 siikozaHouaax M ux QyHKuusx. [IpuoOpectu
HaBBIKU OMPENIEIEHUS X0JIECTEPOIIa U KETOHOBBIX TEIL.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHUH

s nonnoco yceoenus memovl He0OXOOUMO NOBMOPUMb U3
®  OUOOpcAHUYECKOU XUMUU:
— peaklMH anbJ0JIbHON KOHJEHcalu, (JOpMHUPOBAHUE U XapaKTEPUCTUKA CI0KHOI(UPHON
CBSI3U, BBICILINE KUPHBIE KUCIOTHI (CTpOEHHE, HOMEHKIIAaTypa, CBOMCTBA);
— KETOHOBBIE Te€Ja U UX CBOMCTBA,;
®  OUONOZUYECKOU XUMUU:
— LIEHTpaJIbHbIE IMyTH MeTaboin3Ma (OKHUCIUTENIbHOE J1€KapOOKCUIIMPOBAHUE MHUPOBUHO-
rpagHoi kucnotsl, L{TK);
- IeHT030(0oCPaTHBIN IMyTh;
— IUXOTOMMYECKUN pacraj II0KO3bI;
- OKucIHTeNbHOE (hochoprmInpoBaHue

J1J1s NpOBEepPKHU MCXOAHOI0 YPOBHS 3HAHUII BBINIOJHUTE CJIeAYIONINE 3aJAHMS
3aoanue 1. Onpenenure koandecTBO Moiib AT®, cuHTE3UpyeMoe 3a CUeT MOJTHOTO OKHCIIE-
HUS OJHOTO MOJISL:

1. T'mroK03bI. A. 17.
2. Auetmi-KoA. b. 18.
3. Cykmunun-KoA. B. 10.
4. ®ocdoanokcuameToHa. r. 25
. 32(30).



3adanue 2. B uccnemyemMoil Mode OMPEICIIUIN BBIPAKCHHYIO KUCIYIO PEAKIUIO 32 CUET Be-
1iecTBa, 00Ja/1alolIero cBoiicTBaMu KeToHOB. Kakoe U3 mepedncaeHHbIX BEIIECTB MOXKET 00ycio-
BUTH 3TO U3MeHeHue pH moun?

A. AnleToH. b. Slutapnas xucnora.

B. Yronbnas kucnora. I'. AnietoykcycHas KUCIOTa. . YkcycHas kucnora.

3adanue 3. B moue OOJBHOTO C BBIPOKEHHOW KHCIIOW peakIuei ONpeaeMiId COACpKaHUE
B-runpokcubyTupaTa. M3 Kakoro npeniiecTBEHHUKAa OH MOKET 00pa3oBaTbes?

A. AlleToH. b. AueroykcycHas kuciora.

B. MacnsiHas kucnora. I'. SInTapnas xkucnora. M. y-OxcuMacisiHast KUCJIoTa.

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbmnie, conocmasue ux ¢ omeenmamu

Bonpocs! 1u1s1 06cyx1eHust

1. B-Okucnenne Kak LEHTPAJIbHBIA MyTh KaTabONIM3Ma XKUPHBIX KUcioT. CyOKiieToYHas J10-
KaJlM3alus MpoLecca, akTUBALUS KUPHBIX KUCIIOT, TPAHCIOPT B MUTOXOHAPUHM. XUMHU3M OKHUCIIE-
HUS, ydacThe BHTaMUHOB. CONpsDKEHHE C MPOIECCOM OKHCIUTENBHOTO (HOCHOpPHIUPOBAHUS U
SHEepPreTU4ecKuil BbIXOJ. [-OKUCIIEHUE JKUPHBIX KUCIOT C HEYETHBIM KOJMYECTBOM YIJIEPOIHBIX
aTOMOB, HEHACBHIIIICHHBIX KUPHBIX KACTOT. OCOOEHHOCTH [3-OKUCIICHHS B TIEPOKCHCOMAX.

2. buocunTe3 XKUPHBIX KUCIOT. CyOKIeTouHasi JOKamu3aIus, cyoCTpaTel, XUMH3M, PErylisi-
1usi. OcoOOEHHOCTH CTPOEHHUS allMIICUHTa3bl. Poib Manuk-pepMenTa.

3. IlonuHeHaCHIIEHHBIC) KUPHBIC KUCIOTH KaK HE3aMEeHUMbIE (PAaKTOPHI MUTAHUS: MPEACTa-
BUTENM, Ouosorudeckast posib. MeTaboau3M apaXxuJOHOBOM KUCIIOTHL. buocuHTE3 31K03aHOUIOB
(mpocTarianuHbl, TPOCTALMKINHBI, JIEHKOTPUEHBI, TPOMOOKCAHbI) U UX OMOJOTrHYecKast poJib.

4. KeroreHes: TkaHeBas U CyOKJIETOUHAs JIOKAIN3ALUs, CyOCTpaThl, XUMU3M. MoJeKysipHble
MEXaHU3Mbl KETOHEMHUH IpPU caxapHOM aAuadeTe, HEeAOCTATOYHOM YIJIEBOJHOM IHUTaHWUM, T0JIOJIa-
HUM. YTUIN3aLusl KETOHOBBIX Tel (B3aUMOIIPEBpAILEHUs], aKTUBALUs, BKIOUYEHUE B METa0OIU3M,
SHEPreTHKA OKHCIIECHUS).

5. Anerun-KoA kak nentpanbHbiii MeTabonut. ITytu ero norpebienus B kieTkax. Bzaumo-
CBSI3b JIMIMJIHOTO U yriieBogHOro oOMeHa. [lytu mpeBpaiiieHust rauieposa B KIeTKax. JHepreTuye-
CKH OayaHC OKUCIIEHUS TIHLEepoIa.

CIIUCOK UCIMOJb30BAHHOM JIUTEPATYPBI

Ocnosnasn

1. bBuonocuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : buaoM, MuHck : Acap, 2008. C. 234-249, 258-260.

2. buonocuueckas xumus / A. 1. Taranosuu [u np.]. Munck : benapycs, 2013. C. 200-210, 212-214.

3. Koncnexkm nexuuid.

JHononnumenvnasn

1. Mappu P. buoxumus genoseka / P. Mappu [u 1p.]. Mockga : Mup, 1993.

2. buoxumus. Kparkuii Kypc ¢ ynpakHeHusiMu 1 3aiauamu / iox pea. E. C. Cesepuna, A. 5. Hukonaesa.
Mockga : T'OOTAP-ME/, 2001. C. 186-189, 193-198, 205-210.

3agaHusA AJ151 CAMOCTOAATEILHOH PadoThI

3aoanue 1. Hayunrech pacCUUTHIBATh SHEPTETUUECKHUM BBIXO/ -OKHUCIEHUS KUPHBIX KUCIIOT.
Jlj1 5TOr0 HY’)KHO IIOMHUTB, YTO:

A. Yucno monei anetuin-KoA, oOpa3yromuxcsi B pe3ylnbTare OKUCICHHS )KUPHBIX KHUCIIOT C
YETHBIM YHCJIOM aTOMOB yriiepoja (N), MOJKHO paccyuTaTh o ¢popmyie: n/2.

b. Kaxnprit mosb antetrii-KoA nanee okucnsercs B LITK ¢ oopazosanuem 10 mop ATO.

B. B kaxoM BUTKE [3-OKHCIICHUS POUCXOAT JIBE PEAKIIMH JIETHIPUPOBAHHS, B KOTOPBIX BOC-
cTaHaBmHBaoTCs ofaHa Monekyna HAJIY (HAJIHHY) u omma monexyma ®AJ] (PAJIH,), mosTomy
KaXIbIii BUTOK JjaeT 4 AT® npu conpspkeHUH C MPOLIECCOM OKUCITUTENBHOTO (OChOPHIMPOBAHMSL.
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I'. Ynciio BUTKOB MOKHO paccyuTarth 1mo ¢opmyie: n/2-1 , T. K. B MOCIeIHUN BUTOK [3-OKHUC-
JieHus Bceraa BerynaeT Oytupui-KoA u mpu ero pacuiernieHun oopasyercs asa anetuwi-KoA, a He
OJIMH, KaK BO BCEX MPEIbIAYIIUX BUTKAX.

1. Cymmapnsiii Beixoq AT® nis B-oKuCIEHUS )KUPHBIX KHACIOT C YETHBIM YHCJIOM aTOMOB
yriaepoJa MO>KHO PacCYMTaTh Mo GpopmyIie:

[(n/2) 10+ (n/2-1) 4] - 2*
* — 2 AT® pacxoayercs Ha aKTUBALIMIO KUPHBIX KUCIIOT.
1.1. Pemmute 3amauy. Paccumnraiite konuaectBo AT®D, oOpa3zyromieecs Mpu OKUCICHUU OJTHON
MOJIEKYJIbl TPUNIATBMUTOMITIULEPOJIA. AJITOPUTM:
A. Hanumure peakiuio ruApoin3a 3TOro COeAMHEHNUS.

b. Paccunraiite komuuectBo AT®, 00pasyrorieecs: Ipu OKUCICHUHA KaXI0H MOJICKYJIbI Malb-
MUTHHOBOH KucioTs! 10 CO, u HyO.

B. Hanmummre peakum karabosim3ma rimiepodia (rmiepoi — Gpochoriumiepon — THOKCH-
arieroHpocdar — rimuuepansaeruadocdar) no CO;, u HyO0.

I'. Paccuuraiite konuuectBo AT®, oOpazyromieecs Mpu OKUCICHUU OJHOW MOJIEKYIIbI TIHUIe-
poiia 1o CO; u H>0.

[. PaccuuTaiire cymmapHslii BbIxoa AT® ripy n0oaIHOM OKHACIEHUN TPUIAIbMUTOWIITIIALEPOIIA.

1.2. Ilpu kakoM ycia0BUM aKTUBUPYETCS [3-OKUCIIEHNE )KUPHBIX KUCIIOT?
A. llpu ymenblieHnn cuHTe3a ManoHUI-KoA B nuroszoue.

B. Ipu yBenmuennu kounentparuu HAJJTHH' B Mutoxonapusx.

B. IIpu runoxcumu.

I'. I[Tpu Hanuuy GOJIBIIOrO KOJIUYECTBA TITFOKO3HI.

3adanue 2.
2.1. HarmummTe peakiiuu epBOTro BUTKA CHHTE3a MATbMUTHHOBON KHACIIOTHI.

2.2. Hantmmte cyMMapHO€ YpaBHEHHE CUHTE3a MAIbMUTHHOBOW KUCIIOTHI M IOCUUTANTE KO-
JMYECTBO IIMKJIOB, HEOOXOANMBIX JIJIsl €€ CHHTE3a.

2.3. CKOJIBKO MOJIEKYJI TITFOKO3bI M KAKIMH MTyTSIMHU HY>KHO 3aTPaTUTh, YTOOBI CHHTE3UPOBATh
1 MoJsieKy1y TpUNIATBMUTOUITIULEPOIIA?

2.4, YKa)KI/ITC, KaKuC U3 NPpUBCACHHBIX HUXKC JKUPHBIX KUCIIOT

1. CuHTE3UpYIOTCS B OpraHU3ME. A. 18:2 (A9, 12). b. 18:1 (A9).
2. He cuHTE3UpPYIOTCS B OpraHu3Me B. 18:3 (A9, 12, 15). T. 18:0.
Y JOJDKHBI MOCTYIATh C MUIIEH. J. 16:0.

2.5. Ilpu Kakux yciaoBUSX OyAET yBEIUYUBATHCS CUHTE3 )KUPHBIX KUCIIOT?
A. Ilpy noBpIIEHNN KOHLIEHTPALMH [VIFOKO3bI B KPOBU MOCJE €/IbI.
b. [Ipu cCHMKEHUN CEKpEeLNN NHCYJINHA.
B. IIpu yBennueHun ceKpeuy IIII0KaroHa.
I'. [Tpu nedochopunupoBanuu anetuia-KoA-kapOoKcuiassl.
J. ITpu n36BITOYHOM MOCTYIUICHUH KUPOB C MUILEH.
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3aoanue 3.
3.1. Vkaxwute, Kakue GyHKIUU PETYIUPYIOT MEPEUUCICHHBIC HUKE DMKO3aHOU/IBI:

1. JIeiKOTpUEHBI. A. CokpallleHH€ TI1aJKUX MBI, JIMTIOIU3, CEKPeLrs, TPOHUIIa-
€MOCTb, JIEKTPOJIUTHBIN OaaHC, CBEPThIBAHUE KPOBH.

2. IlpocTarnaniuHebI. b. Xemotakcuc, BocrajeHue, aJNIepruyecKue peakiiuu, CoKpa-
HIeHUE TIaaKon MycKynatypsl 6pouxoB u JKKT.

3. TpoMOOKCaHBbI. B. Arperanus TpoMOOLIUTOB, CY>KEHHUE COCYIOB U OPOHXOB, pe-

ryasaus ypoBHs TAM® B TpoMOoIMTAaX.

3.2. I3BecTHO, YTO aCUPHUH HEOOPATUMO MHTUOUPYET LHUKIOOKCUTE€HAa3Yy.

A. O0bsAcHUTE, TOYEMY aCIMPUH B MAJIbIX J03aX MOYKET IPUMEHATHCSA I IPEIOTBPALLICHUS
o0Opa3oBaHHs TPOMOOB.

b. ¥V HekoTOpbIX MH0/€H (C TeHEeTHYECKON IPEIPACIIONOKEHHOCTBIO) IPUHATHE aCIIMPUHA MO-
KET BbI3BATh [IPUCTYIl OPOHXHAIBHON aCTMbl — TaK Ha3bIBAEMYIO aCIUPUHOBYIO acTMy. [lomoryT
JIM TaHHOMY OOJIbHOMY CTE€POUIHBIE IIpenapaThl?

3aoanue 4. I3yunth myTH 00pa3oBaHUsl KETOHOBBIX TEJ B TIEYeHU U uX Metabonmsm. OOpa-
TUTh BHUMaHHUE HA TO, YTO alleTOANETaT U [3-TUAPOKCHOYTUPAT 00Pa3yrOTCsl B HOPME B HEOOJIBIITNX
KOJIMYECTBAaX, a alleTOH — JIUIIb IPH 3HAYUTEILHOM HAKOIUICHWH KETOHOBBIX Tel (TOJNOJaHue, ca-
XapHBIA TUa0ET).

4.1. Kakue opransl B HOpME UCIOJB3YIOT alleToaleTaT B KauecTBE UCTOYHUKA DHEPTUN?

A. [leuens. b. Cepnue. B. Moar. I'. Ckenernas myckymnaTypa.

4.2. Ouenntp 3HepreTudeckuid 3pdext (B Moapr AT®D) okucieHus 1 Moyb ameroarerara 0
CO,u H,0. Pacuer 3anuncars:

Hpa@uﬂbHOCWZb pemeHud npoeepbnie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamim 3HaHUS (CAMOKOHTPOJIb YCBOCHHUS T€Mbl)

3aoanue 1.

1.1. OnuH TUKI -OKUCIIEHHS BKJIIOYAET YETHIpE MOCIeoBaTelIbHbIe peakiuu. Bridepute
MPaBUJIbHYIO MTOCIIEI0BATEIbHOCTD!

A. Okucnenue, neruaparaius, OKUCIESHNE, pacilerieHue.

b. BoccranoBnenue, JeruipupoBaHue, BOCCTAHOBIICHHE, PACIICTIICHHE.

B. JlerunpupoBanue, rupatanus, JeruApupoBaHue, paculeneHue.

I'. 'mppupoBanue, geruparaius, THIPUPOBAHKE, PACIICTUICHHE.

J1. BoccranoBiienue, rufpatanusi, 1eTHApUPOBaHUE, PaCIIETIICHUE.

1.2. 3BecTHO HaCleJACTBEHHOE 3a00JeBaHUE, TPH KOTOPOM B CKENIETHBIX MBIIIIIAX CHIKEHA
KOHIICHTpaIlUs KapHUTHHA B pe3ynbrare aedexra GepMEeHTOB, yIacTBYIOMMX B ero cuHTeze. OT-
BETHTE HA BOIPOCHI:

A. Kak ckaxercs Ha CIIOCOOHOCTH BBITIONHATH JUTUTEIBHYIO paOOTy CHUXEHHE KOHIICHTpa-
MU KapHUTHUHA?

b. ITox MUKPOCKOIIOM B KJIETKaX TAaKUX MBI BUAHBI BaKyosH kupa. OOBSICHUTE UX MPOUC-
XO0XKJICHUE.
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3aoanue 2.VI3yuuB MeTaboJIN3M KUPHBIX KUCIIOT, 3aII0JIHUTE TaOIUILy:

IIpoueccnl B-Okucienue Buocunres
JKMPHBIX KHCJIOT

Jlokanuzanus npoiecca B KJIETKE
Wcxonnplii cydcTpaT

[Tepenocuuk cydcTpara uepes3 MUTO-
XOHJPUAIIBHYIO MEMOpaHy

KodepmeHnTts! okucnuTenbpHo-
BOCCTAHOBUTEJIbHBIX PEaKIuil

HcTounuk mpucoeauHseMoro ¢par-
MEHTa WJIM OTHICTUISIEMbIH (hparMeHT

Perynaropusie ¢pepMeHTHI

Perynupyromme daktopsl

AKTHUBaATOPbI
WNHruéuropsl

3aoanue 3. Y nanyienTa 00HapYyKEHO MOBBIIICHUE COJEP>KaHUSI KETOHOBBIX Tel B KpoBH. [Ipu
KaKHX COCTOSIHUSIX OpraHu3Ma HabJt01aeTCst KETOHEMUS?

A. Ilpu 1uTensHON MBIIIEYHOH padoTe. b. ITpu u30bITKE YIrIIeBOAOB B MUIIE.

B. IIpu oTcyrcTBHM )KHPOB B IULIE. I'. IIpu romoganum.

J1. IIpu HapyiieHUH nepeBapuBaHUs KHUPOB.

OTBeThI K 33JaHUSIM

Jna camonposepku ucxo0nozo ypoeHs 3HAHUIL:
1—(1-4,2-B;3-T;4-A),2-A,T; 3—-B.

Jlnsa camocmosimensnoii pabomot:

1.1—336,5.1.2—A.

2.3 — 34 mouexyiel Toko3bl. 24— (1-B, T, JI; 2 — A, B). 2.5— (A, T).
31— (1-B;2-A;3-B).

4.1.-B5,T. 42.-20 ATO®.

JIABOPATOPHAS PABOTA (60 munyT)

HHCprKHI/Iﬂ K IIPAKTUY€CKOMY 3aHATUIO

Pabora 1. Onpedenenue konuenmpauuu xoiecmepona 8 cobleOpomKe Kposu hepmeHmamueHvim
Memooom

Ipunyun memooa. OnpeneneHue XoJiecTeposia Mmocie ero (PepMEeHTaTHBHOTO THIPOJIN3A U
okucieHus. MHAUKATOPOM SIBISETCS XMHOHUMHH, 0OpazyeMmblii W3 TMEpeKUCH Boaopoda u 4-
aMuHO()E€Ha30HA B MPUCYTCTBUHU (DEHOJIA U TIEPOKCUIA3HI.

Xonecmeponacmepasa
O¢up xomnecrepona + H,O > XoJecTepos + )KUpHAsE KUCIIOTa
Xonecmeponoxcuoasa
Xomnectepoia + O, > Xonecten-3on + H,O,
Ilepoxcuoasa
2 H,0, + 4-amunodenaszon + OeHon > Xunonumus + 4 H,O
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OO6pa3yronuiicss MPoIyKT UMEET PO30BYIO OKpacKy. VIHTEHCHBHOCTh OKPACKU IMPSIMO MPO-
MOPIMOHAJIbHA KOHIEHTPALUU XO0JIECTeposIa U u3MepseTcst HOTOMETPUIECKH.

Xo0 pabomul. XonecTepoll ONpeaeNsioT B CBIBOPOTKE KPOBU. PeakTHBBI 100aBISIOT 110 Clie-
OYIOILLEH CXEME:

Conep:xxumoe npooupox OnbiTHAst CrangaptHas
npoda, MJ npoda, M
B npoGupku BHOCST:
CBIBOpPOTKA KPOBU 0,02 N
CraHmapTHBIN pacTBOP X0JIECTEPOJIa — 0,02
Pabounii pacTBOop GpepMEeHTOB 2,0 2,0

[TepememumBaOT 1 HHKYOUPYIOT PEAKIIMOHHYIO cMech 5 MuH nipu 37°C wim
10 MUH IpU KOMHATHOM TeMIepaType

[To okoHYaHMM MHKYOAIMU M3MEPSIIOT ONTUYECKYIO TUIOTHOCTH OMBITHOW M CTaHAAPTHOU
po0 Ha KoJiopuMeTpe (uTMHA BOJHBI 540 HM) B KIOBEeTaxX C TOJIIMHOW CIOS 5 MM IPOTHUB KOH-
TPOJISL.

KounTtposbnas npoda coxepxur 2,0 mu paboyero pactsopa ¢epmeHToB. KOHTpOIBHYIO
po0y MOKHO TOTOBHUTH OJIHY Ha TPYIIITY.

Jls pacuera KOHIIEHTPAIMH XOJIECTepoIia UCTIOIB3YT (PopMyTy:

C xonect. (Mmonw/n) = 5,17 x (E omwiT. / E cTanm.)

PesynbraTel: EomnsIT. = E crann. =

Pacuer:

Knunuko-ouaenocmuueckoe snauenue. Hopma — 3,9 — 6,2 MMOJIB/1T X0JI€CTEpPOIIa B CBIBOPOT-
ke kpoBH (150-240 mr%). IIpu HapymeHny IMNUIHOTO OOMEHA YPOBEHb X0JIeCTepoia B KPOBU
MOJKET yBEJIMUMBATHCS. Y BEJIMUEHHUE YPOBHS X0JIecTeposia B IJIa3Me KPOBH (TUIIEPXOJIECTepoie-
MHUs1) HaOJIIOAAaeTCsl IPH aTePOCKIIEPO3e, CaxapHOM AuadeTe, MEXaHMUECKO! KenTyxe, Hepure,
He(dpo3ze (0coOeHHO MpH TUTIONAHBIX Hedpo3ax), runotupeose. [loHmKkeHne xonecTeposia B KPOBU
(runoxosnecreposieMusi) HabIOAAETCs MPU aHEMUSIX, TOJI0JJTaHUU, TYOEpKyJie3e, TUIIepTUPEO3e, pa-
KOBOW KaxeKCUH, NapEHXNMATO3HOM KENTyXe, IOPAKECHUHU LIEHTPAIbHON HEPBHOM CUCTEMBI, JINXO-
Paso4YHbIX COCTOSHUAX, IPU BBEACHUH HHCYJINHA.

BriBo:

Pabota 2. Kauecmeennsvie peakyuu na ayemon u ayemoyKcycHyio Kuciomy

Tlopsioox evinonnenuss pabomol

1. [Ipo6a Jlerans Ha aneToOH. ALIETOH U alleTOYKCYCHasi KUCIIOTa B LIEJIOYHOMN cpejie
00pa3yIoT ¢ HUTPOIIPYCCHIIOM HATPHs OpaH)XeBO-KpacHOe OKpamnBaHue. [locie moaKucieHus je-
TSTHOM YKCYCHOM KHMCIIOTOH 00pa3yeTcs COeJMHEHNE BUITHEBOTO I[BETA.

B mpo6upky BHOCAT 1 karutro mouw, 1 kartro 10% pactBopa NaOH u 1 xarumo cBexenpuro-
TOBJIEHHOT'O HUTpoIpyccuna Hatpus. [losiBisieTcst opaHkeBo-KpacHoe okpamuBanue. J{o6apistoT 3
KaIUTH JICITHOW YKCYCHOM KHCIIOTHI, TIOSIBIISIETCS BUIITHEBO-KPACHOE OKpaIlliBaHUE.

3. Peaknus I'epxapara Ha ameToOyKCcycHywo kucuanoty. K 5 kamiim moun
puOaBIsAOT MO KarmisiM 5% pacTBOp XJIOPHOIO elie3a; MPU 3TOM BbIMaJaeT ocalok gocharos B
¢dopme FePO,. Ilpu HanMuum aneToykCyCHOW KHCIOTHI OT AajbHEHIIero mpuOaBIeHHUs XJIOPHOTO
KeJe3a TOSBIISIETCs] BUIITHEBO-KPACHOE OKparuBanue. [Ipu cTossHIHM OKpacka OJieZJHeeT BCIICACTBHE
CaMOTIPOM3BOJILHOTO JIEKapOOKCHIIMPOBAHMS allETOYKCYCHOM KHUCIOTHI. [Ipu KumsyeHuu mporecc
MPOTEKAET OUYEHb OBICTPO.
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Knunuko-ouaenocmuueckoe 3nauenue. ' nnepkeToHEMUs! U KETOHYpHUS HaOIIOAAI0TCS TIPU ca-
XapHOM auabere, roJ0JaHuH, THIEPIPOAYKIIMY FTOPMOHOB-aHTarOHUCTOB MHCYJIMHA.

Pesynbrarsr:

BriBox:

ITognuce npenonasarens:

3AHSATHE 14. KOJIVIOKBUYM 11O TEME «OBMEH JIUIINI0OB»

BOI[pOCI)I AJIA MOATOTOBKHU K KOJJIOKBUYMY

1. Kaxkwue BemiecTBa OTHOCSTCS K JTUMUAAM, IPOCTHIM JIUMIUAM, CIIOKHBIM JIUIIUAM, HEOMBbI-
JSIEMBIM U OMBUIsIEMBIM JurHiaM? CTpyKTypa, GU3HKO-XUMUYECKHE CBOMCTBA M (PYHKIIHMH KUPHBIX
KHCIIOT, TIPUPOJHBIX BOCKOB, AIMUINIMIIEPOJIOB, MIHIEPO- U cPUHroPpochonunuaoB, riIUKOIUIU-
JIOB, CYIb(OIHUITUIOB, XOJIECTEPOIa. YMETh MUCAaTh XUMHUECKHAE POPMYJIBI alFIITIALIEPOIIOB, Goc-
dbaTtuHON KUCIOTHI, hochaTUIMIHMHO3UTA, (HOochaTUINIXOINHA, TU30JICHUTHHA, (hochaTuIuIdTa-
HoJIaMWHa, Gocharuauiceprna, NaTbMUTHHOBOM, CTEapHUHOBOM, OJICMHOBOH, JIMHOJICBOH, JTMHOJIC-
HOBOM M apaxUJIOHOBOW KHUCIIOT, OJIOK-CXEMbI CTPOCHHSI [IepaMu/a, epeOpOo3uI0B U TaHTITMO3HI0B
(GM,), cunromuenmHa.

2. DTambl NepeBapuBaHUs JHUMUAOB B KETYJAOYHO-KUIIEYHOM Tpakte. CBolcTBa U (pyHKIMU
KEITYHBIX KUCIIOT. Porb Taypuna u riumpnaa. GepMeHThl, yJacTBYIOIIHE B IIEpEBApPUBAHUY JTUTTHIOB.

3. MexaHu3Mbl pecHHTE3a JUMHUA0B B SHTEPOIUTAX (MOHOALMITIUIEPOIbHBIA U TIUIEPO-
docharublit). Peakiuu pecuHTe3a TPHANMITIUIECPOJIOB, hochomunuaos (JienuTuHa), 3GUpoB Xo-
nectepoina. DopMupoBaHre XUIOMUKPOHOB, UX CTPYKTypa U METa0OIN3M.

4. JlumonpoTenHbI CHIBOPOTKU KpoBH. Knaccudukaius, coctaB, MecTo 0Opa3oBaHusl, B3au-
MompeBpaiieHusa. Ponbs aumonporenmHnunassl kpoBu. JlemuTuH: XonecteponanuinTpancdepasa
(JIXAT) u ee ponb. YMETh OLEHUTh BEPOSTHBIE MOCIEACTBHSI CHUKEHHUS aKTUBHOCTU JIMIIONPO-
TEeWHJINMAa3bl, eueHouHoi numnasbl, JIXAT, HenoctaTouHocTH penentopoB ans ano B-48/E, mus
ano B100.

5. PB-OxucneHue >XKUPHBIX KUCIAOT. YMETh MHUCATh PEAKIUU [3-OKUCICHUS >KUPHBIX KUCIOT
C YETHBIM M HEYETHBIM YHCJIOM YTIEPOJIHBIX aTOMOB, MOJCUYUTHIBATh SHEPTETUUECKHUI BBIXOJ MOJI-
HOTO OKUCIIEHUSI OTAEJIbHBIX )KUPHBIX KUCJIOT U al[WJITIUIEPOIIOB.

6. Kakuwe >kupHBIE KHCIOTHI TIOABEPraloTCs [-OKHCICHHIO B Tepokcucomax? Orimdme
B-OKuCIEeHNS B MUTOXOHJIPHSIX U TIEPOKCUCOMAX.

7. PerynaropHas B3aMMOCBS3b [3-OKHCIIEHUS )KUPHBIX KUCIIOT B KJIETKaX U a3poOHOr0 OKHC-
JIEHUS TJIIOKO3bI.

8. CuHTe3 TPUAIMIITIIMIICPOJIOB B TICYCHU U KUPOBOH TKaHW, HCTOYHHKH JKUPHBIX KHUCIOT H
rnuiepoi-3-pocdara. DTanbl MpeBpalieHUs YIISBOIOB B ACIOHUPYEMbIe TUMUABI (cxema). XKupo-
BOE TIEPEPOKICHHUE MIEUCHH, TPUINHBI. POJTh TUITOTPOITHBIX (aKTOPOB.

9. Mobuu3anusi TUMHI0B B )KUPOBON TKaHU, PETYISALNUS aKTUBHOCTH TOPMOHUYYBCTBHTEIb-
HOW JIUTIa3kI.

10. HeHachbimieHHBIE KUPHBIE KHCIOTHI, OTHOCSIIMECS K TPYIIEe HE3aMEHUMBIX (DaKTOpOB
nutanus. [TyTu oOpa3oBaHus ¥ HCTIOIB30BaHUS apaXUJOHOBOU KHCIOTHI B KJIETKAX.

11. Buasl 51K03aHOUIOB, 3aKOHOMEPHOCTH UX JOEHCTBUS, (PYHKIIMK B opraHu3Me. MexaHu3m
JENUCTBUS MPOTUBOBOCTIAIMTENIbHBIX JIGKAPCTBEHHBIX MPEMApaTOB HECTEPOUTHON TTPUPOJIBI.

12. YcnoBusi, Ipy KOTOPHIX aKTUBUPYETCS] OMOCHHTE3 JKUPHBIX KUCIOT B KJIETKaxX. BHyTpu-
KJICTOYHAS JIOKAJTU3AIlKs 3TOTO Ipoliecca U MPOUCXOXKIEHNE UCXOTHBIX cyocTpaToB. OOpa3zoBaHue
ManoHmi-KoA. CtpoeHne aluiCHHTAa3HOTO KOMILIEKCA, PEAKIIUA CUHTE3a )KUPHBIX KUCIIOT, UCTOY-
HUKHU HAI[CIDH'H+ JUISl KETOAMIPEAYKTa3HOM M eHOWJIPEIYKTa3HOU PEaKIUid.

66



13. Peakuuu obpazoBanus B-ruapokcu-f-mermnriyrapui-KoA (I'MI-KoA) u mytu ucnonb-
30BaHUS 3TOTO COCTUHEHHS B KIIETKE.

14. Cunre3 xonectepoinia B KJIETKaxX (3Talbl, peakuu 00pa30BaHMsI MEBATOHOBOM KHCIIOTHI).
Perynsmms npouecca.

15. PerynaropHble MEXaHU3MBbI, HAIIPABJICHHBIC HA 3aIIUTYy KIETKU OT IEPEerpy3KH XOJecTe-
ponom. Ilognep:kanue O6ananca XxonecTeposa B KIETKax U OpraHu3Me.

16. BeposITHBII MEXaHU3M y4acTHsI XOJIeCTepoiia B pa3BUTUH arepockiiepo3a. [IporcxoxaeHne u
POJIb IEHHUCTHIX KIIETOK. BO3MOJKHBIE ITyTH CHIDKEHHS KOHLICHTPALMHY X0JIECTEPOJIa B TUIa3Me KPOBH.

17. Mecropacnonoxenue neictsus hochomumnas Aj, Ay, C u D Ha cTpykTypy POoChHOTHUITUIOB.

18. TlonsiTHE «KETOHOBBIE TENAY», UX XUMHUYECKHE (opMyibl. CHHTE3 KETOHOBBIX TEIN, OpraH-
Has ¥ BHYTPHUKJICTOYHAS JIOKAJIU3AIMA IPOIecca, peakiiuy. Pojb KETOHOBBIX Tl B OpraHU3Me.

19. YmMeTp nmcaTh peakyy BKJIIOYCHUS! KETOHOBBIX TEJI B MPOLIECC YPHEPrONpPOIYKINH, 3HATH
OpPTaHHYIO ¥ BHYTPUKJIETOUYHYIO JIOKAJIM3AIUIO 3TOTO MPOIecca, SHEPTeTUYECKHA BBIXO/I.

20. ITonsiTHe «KETO3», BEPOSATHBI MEXaHHU3M €ro MPOMCXOXICHHS IPH caxapHOM Juadere,
TOJIOIAHUH.

21. lenTpanbHas poib anetun-KoA B Merabonusme — myTH ero oOpa3oBaHUs U UCIOJIb30Ba-
HUS B KJIETKaX.

3AHATHE 15. BUOXUMHASA KPOBU. ®U3NKO-XUMHUYECKHUE CBOMCTBA KPOBH.
KOJUYECTBEHHOE OIIPEAEJIEHUE XJIOPU/10B B KPOBMU.
OIIPEAEJIEHME IIEJIOYHOI'O 3AITACA TUTPOMETPUYECKHUM
METOJOM. OIIEHKA BY®EPHBIX CBOVCTB KPOBH

AKTyaJILHOCTL TEMBbI

XUMHUECKUI COCTaB KPOBU B ONPEACICHHON CTEIIEHH OTpa)kaeT COCTOSIHME 0OMEHa BELIEeCTB
B opranusme. Pazianunbie 3a00€BaHUS COMPOBOXKIAAIOTCS MU3MEHEHHEM COJEpXKaHUS B KPOBH TeX
WINM MHBIX BeleCcTB. BHOXMMUYecKHil aHaau3 KPOBH IMPOBOJUTCS C IENIBIO TMArHOCTUKU U Audde-
PEHIMAIBHON TUAarHOCTHKYU 3a00JIeBaHMi, YCTaHOBIEHUS MTPOrHO3a 0OJIE3HU U OLEHKU P (PEeKTUB-
HOCTH MPOBOAMMOro jeueHus. Ha 3aHATHN CTyAEHTHl pacCMaTpUBAIOT OCHOBHBIE MOKa3aTean OUo-
XMMHMYECKOTO aHallu3a KPOBHU, 3aKPEIlIsisl 3HAHUS O MPOMCXOKACHUHU BEIIECTB KPOBU. AHOMAJIbHBIE
reMOTJIOOMHBI — OJIHA U3 IPUYMH TUIIOKCHH.

enn 3ansaTus

N3yunTh GU3NKO-XMMHUYECKHE CBOMCTBAa KPOBM, 3aKPEHUTh 3HAHUS O MPOUCXOKICHUU KOM-
MIOHEHTOB IUIa3Mbl KPOBH U UX (PU3MOJOTMYECKUX KOHIEHTpalUsiX, OypepHbIX CHCTEMax KpOBH,
CTPOEHUM U (DYHKIIMOHMPOBAHUM TeMOITIOOMHA, TPAHCHIOPTE ra30B KPOBbIO M MEXaHM3MaX Pa3BUTHUS
TUITOKCHH, JUarHOCTUYECKOM 3HAYEHUH Han0oJiee BaXKHBIX OMOXUMHUMYECKUX KOMIIOHEHTOB KPOBH.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1g TOJTHOTO YCBOEHHSI TEMbI HEOOXOAMMO TIOBTOPUTD U3!

® o0OwWel xumuu:

— OCMOTHYECKOE M OHKOTHYECKOE JaBJICHHE, BOJOPOAHBIA TMoKaszaTenb, pH kpoBu, Oydep-
HBIE€ CHCTEMbI, TATPOMETPUUECKUE METO/IbI aHAIIN3A;

® OUOOP2AHUYECKOU XUMUU:

— CTPOEHME U CBOMCTBA reMOTJI00HMHA;

® HOPMANLHOU PUUONIOUU:

— reMorjo0uH ((pyHKUIMHU, TPOU3BOJHBIE U aHOMaJbHBIE (DOPMBI); OOLIMI aHAIU3 KpPOBH,
alu103 U aJikanos;

® OUONI02UYECKOU XUMUL.

— 0COOCHHOCTH METAa00JIM3Ma SPUTPOIIUTOB; MyTH MCIIONIb30BaHus O, B KIIETKaX; MTyTH 00pa-
3oBaHust COy B KJIETKAX; MPOUCXOXKICHHE OMOXUMUYECKUX KOMIIOHEHTOB TJIa3Mbl KPOBH.
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JlJ1s1 IpoBepKYU UCXOAHOI0 YPOBHS 3HAHUI BBINOJHHUTE CJIeAYIOLIUE 3a1aHUs:

3aoanue 1.HenocTaTro4HOCTh KaKMX ()EPMEHTOB 3PUTPOIIMTOB COMPOBOMKIACTCS UX TEMOITH30M?
A. T'mok030-6-¢ocdaTneruagporeHassi. b. [lupyBaTkuHazbl. . Aprunassl.
B. ITupyBataeruaporeHassl. I'. U3oumTparaeruaporeHassl.

3adanue 2. B KpoBH HOBOPOXKICHHOTO C YETKO BBIPAXKCHHOW CHHIOIIHOCTHIO HOCOTYOHOTO
TPEYroJbHUKAa OOHAPY)KECH TMOBBIINICHHBI YPOBEHb AaHOMAJIBHOI'O IeMOIJIO0MHA C BAJICHTHOCTBHIO
xene3a 37, Kak Ha3bIBaeTCS 3TOT aHOMAIIBHBIHA reMOTTIO0NH?

A. MeTtremMorioOuH. B. OxcuremorioOuH. J. 'emormo6un S.

b. Kap6okcuremorioouH. I'. Kap6remorioOuH.

3aodanue 3. B cxeme MeTaboIM3Ma SPUTPOLIUTOB YKAKUTE:

ATD

\ L6 » 02
> » Tmoko30-6-docdar 2H,0

rssr
/ 4
®pykT030-6-Pocdar 5

ATO
10 r

®pyxT030-1,6-mudochar

12

I'mroxo3a

4&

11 Pu6030-5-docdar

I'nuuepansaerun-3-gocdar _, DA
CynepoxcuaHblii _/
MGTHBﬁ &V’ aHI/IOH panukan )
3
13 r 24 4
'P BH, Ha (Fe™) Mounekyna O, \
. 2H"

1,3-Iucocdormumepar

» 2 3-Tudochornuuepar

A

17
14
ATD

3-Dochornuiepart b

AT® BHH"

16
| l " \ j

j —» »  Jlaktat

®docdoenonmnupysar » [IBK <

MeTab013M 3pUTPOIUTOB.
AK — ackopbunoBas kucnora, TAK — nernapoackopOuHOBast KHCIIOTA,
A,B— xodepmentsr; AHH', BHH'— BoccraHOBIeHHBIE KOGEPMEHTHL.

A. ®epmenTsl, o0o3HadeHHBIe dpamul, 2 U T. 1. (sapuanmer omseemos. 6-hpochodpykro-
KHMHA3a, TeKCOKWHA3a, MUPYBATKHWHA3a, ajbjoiia3a A, TIyTaTHOHIEPOKCHAa3a, TTyTaTHOHPEIyKTasa,
Tpro3odochaTr3omepasza, TIIFOK030-6-hochaTmeruaporenasa, mudocdormmieparmyrasa, 6-ocdo-
TIIIOKOHATIETUApOreHasa, gpocdorekconsomepasa, pochormuepaTknnasa, raunepaibaeruapocdarme-
THAPOTeHasa, KaTanasa, CylepoKCHIIICMYTa3a, JaKTaTAeTuAPOreHas3a, METreMOTJIO0MHPETyKTa3a).
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B. KodepmenTsl, 0603Hauennsle 6ykBamu A, b (sapuanmer omsemos: HAJI", HAI®™).
B. Peakniun, ob6ecnieunBaromue 3putporuthl ATO.

I'. TIpouece, obecneunBaromuii spurporutsl HAJJOHH".

J1. ®epMeHTbl aHTHOKCHUIAHTHOM 3aIUTHI.

E. Annocrepuyeckuii peryasTop, CHIKAIOIINI CPOJICTBO TeMOTIIO0NHA K KUCIOPOTY.

Hpa6uﬂbHOCWIb pewenuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

Bomnpocsl 1u1st 00Cy:KIeHUst

1. Xumunyeckuii coctaB mi1a3Mbl KpoBH ((PU3MOJOTMUYECKUE KOHLIEHTPALIMM Hau0oJiee BasKHBIX
KOMITOHEHTOB IIIa3Mbl KPOBH M UX MPOHCXOXkAeHUE). buoxuMuieckuil aHanus KpoBU U €ro 3Haye-
HUE B XapaKTEPUCTHKE COCTOSHUS 310pOBbsI YEJIOBEKA.

2. Baxueiimue OydepHble cucTeMbl KpoBU: OMKapOOHaTHasi, reMoryioonHoBas, ¢ocdarnas,
OenkoBas (KOMIIOHEHTbI M MX COOTHOILEHHE, MEXaHU3M AEeHCTBUS, eMKocTb). IIpencraBienue o
HapYLIEHUSX KUCIOTHO-OCHOBHOI'O COCTOSIHUSA (aLK03, aJIKaio3).

3. benku sputporuroB. CTpoeHue reMoryiodnHa, reMa, rio0uHa; pa3HOBUIHOCTH (HOpMallb-
HBIC M aHOMAJIbHBIE) U TIPOU3BOIHBIE TEMOTTIO0NHA.

4. JlpixaresbHast (QYHKUIUS KPOBU. DPUTPOLUTHI KaK TJIaBHBI YYaCTHMK TPAHCHOPTA Ia3oB
KPOBBIO (pOJIb TEeMOTIIO0MHA U KapOaHTHapa3sl). OOpaTHMOe CBS3bIBAaHUE KHCIOPOAA U YTIICKUCIIO-
ro rasa Kak crnoco0 TpaHcrnopTUpoBKU.Mexann3Mmel cBs3piBaHus CO, u Oy ¢ reMorao0MHOM, KO-
OTIEPaTUBHOE B3aMMOJACUCTBUE CYOBEIMHMIl TEMOTTIO0NHA, PETYISALUS HACHIIICHUS TeMOTIO0NHA-
KHUCJIOPOAOM U Auccouuanuu okcuremornoousa (pH, 2,3-audocdornuuepar, remneparypa). ['umno-
Kcust, JOPMBI, MEXaHU3MBI Pa3BUTHSL.

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI
Ocnognasn

1. Buonozuuecxas xumus / B. K. Kyxra [u ap.]. Mocksa : Bunom, Munck : Acap, 2008. C. 549- 551, 585- 598.
2. Kowncnexm nexuyi.

JHononnumenvuasn
1. Buoxumus denoBeka : yue0. : B 2 T. / P. Mappu [u ap.] ; mep. ¢ anra. Mocksa : Mup, 1993. T. 1. C. 52-62.

3agaHusA 1J1s1 CAMOCTOSITEILHOH PadoThI

3aoanue 1. TloBTopute U 3aIOMHUTE (HU3HOIOTHUECKHE KOHIEHTPALMU XUMUYECKUX COEIH-
HeHuM KpoBH (Tadu. 1).

Tabnuya 1

HekoTopbie 0MOXUMHYECKHE KOHCTAHTHI KPOBHU
[110THOCTH KPOBH (1I€TTHHOI) 1,05-1,06
pH 7,37-7,44
OCMOTHYECKOE TaBJICHUE 7,6-8,1 atm
OHKOTHYECKOE JaBICHHUE 0,03-0,04 at™m
['moko3a 1ma3Mel (CBIBOPOTKH ) 3,9-6,1 MMOITB/T
OO0111e JTUMHIBI 3,5-6,5/n
Tpuanunraueposbt 1,2-2,8 MMoIB/1T
XosecTepo 3,9-6,2 MMOITB/TT
OO0muii 6e0K CBIBOPOTKU 60—80 r/n
AnpOymMuH 35-50 r/n
['moOynuHbI 20-35 /1
DOubpuHOTEH 2—4 1/n
OcTtaTouHbIi 30T MIa3Mbl (CBIBOPOTKH) 14,3-25 mmonb/n
MoueBrHa 11a3Mbl (CHIBOPOTKH) 2,5-8,3 MMOITB/TT
AMMHaK KpOBU 6—65 MKMOJIB/TT
MoueBas kuca0Ta 0,15-0,5 Mmmomb/n
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Oxonuanue maon. 1

['emornoOuH KpoBHU: MY>KYHHBI 130-160 r/n
YKEHIITUHBI 120-140 r/n(mo 150 r/n)

BunupyOuHmazMel (CHIBOPOTKH): OOIINI 8,5-20,5 MKMOIB/11
MpSAMOit 10 5 MKMOJIB/JI
HEeTNpsIMOU 10 16 MKMOJIB/N

Na® B ruiazme 135-150 mmoan/1

K" B rua3zme 3,4-5,6 MMOIIB/1I

Ca“" B masme (oOmmin) 2,2—2,7 MMOJIB/II

1.1. IosicHUTE MPOUCXOKICHNE XUMUIECKIX KOMIIOHEHTOB KPOBU M MX OHOJIOTHYECKYIO POJIb.

3aodanue 2.3HaiiTe MexaHu3M (YHKIMOHUPOBAHUS Oy(PEpHBIX CUCTEM KPOBHU.YMeHTe 00bsC-
HUTh MEXaHU3M COMPSDKEHUSI OMKapOOHATHOM U TeMOTIIOOMHOBOM Oy(QEpHBIX CHCTEM KPOBH.

3aoanue 3.

3.1. Kakue u3 npuBeICHHBIX YTBEP)KICHUH XapaKTepU3yIOT FeMOTJI00MH YenoBeka?

A. I'eMoryioOMH B3pOCIIOro 4enoBeKa MpeacTaBiseT co00i CMech, COCTOSALIYIO U3 IeMOrJIo-
ouna A (96-98%), remornobuna A; (2-3%) u remornoouna F (0,2—1%).

b. I'emoryioOuH A colep>kuT 1o JBe 1enu o u .

B. I'emornoOuH A, COACPKUT I10 IBE O- M IBE O-TICTIH.

I'. 'emorsiobun F copepxut 1o jBe 1enu o u y.

J. l'emornobun F copepXuT deTsipe o-Lemnu.

3.2. Kakue u3 cnenyomux yTBEpKISHUI O CTPYKTYpe réeMorjio0nHa BEpHbI?

A. Monekyna remMoriioOnHa IMeeT TPETUYHYIO CTPYKTYPY.

b. Monekyna 0CHOBHOIO IreMorJIo0MHa B3pOCIIOT0 YelI0BEKa COCTOUT U3 JIBYX UJAECHTUYHBIX O.-
CyObEIMHULL U IBYX UJIEHTUYHBIX B-CyObEeTUHUIL.

B. CyOobenununa (mpotoMep) reMorao0uHa COCTOUT M3 OJHOM TMONUIENTUAHON 1enu (IJio-
OuHa) U rema.

I'. 'eM — 3TO KOMIIIEKC MPOTONOP(UPHHA CO CBA3aHHBIM B €T0 LIEHTPE aTOMOM JKeJle3a.

J. XKene3o reMoriao0MHa OCTAeTCsl NBYXBAICHTHBIM HE3aBUCUMO OT MPHCOSTUHEHHS WU OT-
Jayyl KUCIOpoJa.

E. B Mosekyie reMorno0uHa UMEIOTCs yJacTKu [uisl cBasbiBanus Oy, CO,, mpotonos (H') n
2,3-nudocdornuuepara.

3.3.Kakwe u3 creayronmx yrBep)KICHUA O B3aUMOJICHCTBUN KUCIIOPO/Ia M TeMOTTIOONHA BEPHBI?

A. Kucnopos cBsS3bIBaeTCs ¢ MOJIEKYJIOM T€MOTTIO0MHA KOOTIEPAaTHUBHO.

b. Kucnopon cBsi3biBaeTcs ¢ &Kene3oM reMa reMorjioonHa.

B. Yrnekucnpiii ra3 yMeHbIIaeT CPOJCTBO FEMOTIIOOMHA K KUCIIOPOY.

I'. CpoacTBo remMorio0nHa K KUCIOPOIY YBEIMUUBAETCS MPU MOHKWKeHUU pH 1 Ha000poT.

. Oxuch yrieposaa, HUaHUIbl KOHKYPUPYIOT C KUCIOPOJAOM 32 MECTO CBSI3bIBAHUS B FEME Te-
MOTJIOOMHA.

E. lnokcun yriiepoia KOHKYPHUPYET ¢ KUCIOPOAOM 32 MECTO CBSI3bIBAHHS B TEME T€MOTTIO0HHA.

3.4.Yxaxure ommboyHOe yTBepkaeHue o 2,3-audocdormunepare (2,3-ADPI'K):

A. TIpeobnanatonuii oprannyeckuii pocdar B 3pUTpOLUTAX.

b. [IpomexyTO4HBIN NPOAYKT MNIMKOJIUTHYECKOTO ITYTH.

B. B spurpouurax HaxoauTCs B KOHIEHTPALMAX MPUOIN3UTENHHO SKBUBATICHTHBIX T€MOTJIOONHY.
I'. Monekyna remoriiobnHa cBs3bIBaeT 4eTbipe Mosiekyssl 2,3-J{PI'K.

J. Crabunusupyet ae30kcudopMy reMorao0nHa, CriocoOCTBYS IEpeXoay KHCIOpoa B TKaHU.

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. OnpeneneHue KOMIIOHEHTOB Kakol OyQepHON CUCTEMbI KPOBU HUCIIONB3YETCS IS
JTUArHOCTHKH PACCTPONCTB KUCIOTHO-OCHOBHOTO COCTOSIHHSI?

A. bukap6onaTHO (TrHaPOKapOOHATHOM ). I'. OxcuremMornoOMHOBOM.
b. ®ocdarHoii. 1. benkosoii.
B. I'emorioOnHOBO¥A.

3aodanue 2. Pa3zBuTHE METTEMOTJIOOMHEMHUM MOXKET OBITH 00YCIIOBIICHO:

A. OTpaBieHrEeM OKUCTUTEISIMU (HUTPUTHI, HUTPAThI, HUITPO30COSAMHECHUSI, OPOMUIBI H . ).
b. Huzkum napuuanbHbIM 1aBIEHUEM KUCIOPOAA.

B. HacnencTBeHHBIM Je(eKTOM METTeMOTIO0MHPETYKTa3bl.

I'. AnomanbsHO# (hopmoii remoriaobuna (M-remMoriaoOuH u ap.).

/1. BBICOKMM MapuHaIbHBIM JIABJIEHUEM YIJIEKHCIIOTO Ia3a.

OTBeThI K 33JaHUSIM

/Jlna camonpoeepku ucxo0no2o0 ypoeHsa 3HAHUIL:

1- A, 5.2- A.3-b: A—- HAJI®", 5 — HAJT'; B: pochornuueparkunasnas (14) u nupysaTku-
HasHas (15) peakuuu; I': meaTo3odocdarubiii myTh; [: cynepokcuaaucMmyrasa, karaiasa, TIIyTaTH-
OHIIEPOKCH/Ia3a, TNIyTaTuOHpenykTasa; E: 2,3-audocdornumepar..

Jlna camocmoamenvhoul padomut:

31-A,5,B,1.3.2-5,B, I, I, E.3.3- A, b5, B, I. 3.4-T.

JIABOPATOPHAS PABOTA (60 munyT)

HNHCTPYKIHS K NPAKTHYECKOMY 3aHATHIO
Pabota 1. Byghepnuie ceoiicmea coléopomku Kpoeu
B cwiBopoTKe KpoBH (DYHKIIMOHHPYIOT OMkapOOHaTHas, OenkoBas U (ocdarHas OydepHbie
CHCTEMBI.
Tpunyun memooa. Tutpytot 0,11 pactBopom HCI 1 M ceiBopoTku kposu (1-s1 mpobupka) u 1
MJI BOJBI (2-1 mpobupKa) Mo MHAUKATOPY OpoM(peHosoBoMy cuHeMy (1o 1 Karuie B Kaxayro Mpo-
OUpKy) 110 enToi okpacku. CpaBHUBAIOT pe3yabTaThl TUTPOBAHMSL.

Pesynbrar:

BriBon:

Pabota 2. Tumpomempuueckuit memoo onpedeneHus uie104H020 3anaca Kpoeu

KonnuecTBo Bcex OCHOBaHUM KPOBH, B TOM YHCJIE CBA3aHHBIX C T€MOITIOOMHOM, 0003HAYaET-
Csl LLIEJIOYHBIM 3aIlacoM LIEJIbHOM KpOBHU. JTa BEJIMYMHA HE COOTBETCTBYET PE3EPBHOM IIEIOYHOCTH
KpPOBH, T. €. KOJIMYECTBY XMMUYECKH CBA3AHHOW IJIA3MOW YIIIEKUCIOTHI Ipu 40 MM ee HanpspKeHMs,
a BCerJa 3HaUUTEIbHO MIPEBBIIIACT €€.

Ipunyun memooa. K 1enbHOM KpoBHU 100aBIISAIOT 3aBeoMo Oosbiee komuuectBo HCI, koTo-
past HeUTpaau3yeT BCe IIeI0YHbIe KOMITOHEHTHI. VI30BITOK KUCIOTHI OTTUTPOBBIBAIOT I1IEI0YbIO0, 3a-
KaH4MBasi TUTPOBAHME B TOUKE 3KBHBajeHTHOCTH npu pH = 5,0. O1o 3nauenune pH coorBercTByeT
M302JIEKTPUYECKUM TOYKAM OCHOBHBIX O€JIKOB KpOBM — albOyMuHa, IJIOOYIMHOB U TJOOMHA.
B cpene, 6mu3Koi K M303JIEKTPUUECKONW TOUKE, OCTTKM HEYCTOMYMBHI U JIETKO BHIAAAIOT B OCAJIOK.
[TosTOMy O KOHIIE TUTPOBAaHHUS CYAAT IO MOMYTHEHHMIO PAcTBOpPA M BBINAJACHUIO XJIOMBEB Oe€lIKa.
OOBIYHO OKOHYAHME peaKlMU (IIOMYTHEHUE) MTPOUCXOTUT PE3KO € 100aBJIEHUEM OJHON KaIuld Iiie-
nouu. lllenouHoil 3amac KpOBH BhIpaXKarOT B MUJUIMAKBUBAJIECHTAX LIEJIOYM M COOTBETCTBYET KOJIU-
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4ecTBY CBsi3aHHOI ocHoBaHusiMU KpoBr HC| B mepecuere Ha oquH mutp KpoBH. Pusnonornueckue
npeAesbl Konebanuii menouHoro 3amaca kpoBu — 100—115 moks/m.

Xoo pabomwr. K 10 mu 0,01HHCI noGasisitor 0,2 MiI KpOBH M TIIATEIBHO MEPEMEIINBAIOT.
[Ipo3paunblii Oypseiii pacTBOp TUTPYIOT M3 MuKpoOropeTrku 0,1H NaOH nmo pe3ko HacTymaromero
nomMyTHeHHus. OTMEUaroT KOJIMYECTBO 1IEJI0UH, TIOLIEIIEE HAa TATPOBAHUE.

[lenoyHol 3armac KPOBH PacCUUTHIBAIOT 110 hopMyIie:

X (moke/n) =(1 — V) *0,1:1000 / 0,2;

rae 1 — xomuuectBo HCI, B3sToi s ananusa u BeipakenHoi B 0,1H KoHIeHTpanuu, M, Vy —
00BEM IIENIOYH, U3PACXOAOBAHHBIN Ha TUTpoBaHHUE, M, 0,1 — KOMMUYECTBO MIKB B 1 MIT 1Ienouw,
0,2 — KOIMYECTBO KPOBH, B3ATOE A1 aHanu3a, Mi; 1000 — 1 auTp KpoBH.

Pesynprar: Vy = Pacuer:

BriBox:

Pa6ora 3. Konuuecmeennoe onpedenenue xnopuooe é kposu no Jleguncony

XJ0p HaxoIUTCS B OpPraHM3Me B OCHOBHOM B HOHU3WPOBaHHOW (opme. XIOpHI-MOH —
IJIaBHBI BHEKJIETOUHBIH aHMOH. AHHOHBI XJlOpa — Haumbojee BaXKHbIE OCMOTHYECKHU AaKTHUBHBIE
KOMITOHEHTBI KPOBH, JUM(QBbI, CIIMHHOMO3roBOM >xuakoctu. CoaepkaHue Xxjopa (XJIOpUA-HOHOB)
B CBIBOPOTKE KPOBU IPAKTUYECKH 30POBBIX B3POCIBIX JtoAed cocrasiser 95-105 mmonb/m.
B mnasme M ChIBOPOTKE KPOBM TIPYAHBIX JETEM KOHLIEHTPAllMs XJIOPUJI-UOHOB B HOpME paBHA
80—-140 mmomnb/m.

Ipunyun memooa.ApreHTOMETPUYECKUM 0CaIOYHBIA METOJ] OCHOBAH Ha CIIOCOOHOCTHU MOHOB
cepeOpa 00pa30BbIBaTh C HOHAMU XJIOpA HEPACTBOPUMBIE cosu. KosndyecTBO 0ca)/1atoIiero Bele-
ctBa (AgNO3) 5KBUBAJICHTHO COJICPKAHUIO XJIOPUA-HOHOB.

[TpoBOJAT TUTPOBAHUE XJIOPUA-MOHOB KPOBHM a30THOKMCIBIM CEpeOpOM B MPUCYTCTBUHU HH-
mukatopa KoCrOs. Ilo mocTvkeHun 3KBUBAJIEHTHOM TOYKHM TUTPOBAaHUS M30BITOK MOHOB cepedpa
o0pa3yeT ¢ HHIMKATOPOM COETHHEHHE KUPIMTHYHO-KpacHOTo 1BeTa (Ag,CrOy).

Xoo pabomul

1. Ocaxnenue 6e1k0oB KpoBH.B nByXx mpoOupkax roTOBAT CMeCh PacTBOPOB: 5 Ml
0,45% ZnSO4 + 1 M 0,11 NaOH. 3arem B 1-to mpoOupky BHOCAT 0,1 MIT CBIBOPOTKH, BO 2-10 (KOH-
TponbHYyt0) — 0,1 MI HoO yycr. [IpoOupky HarpeBaroT 3 MUH Haj nmiamMeHeM cnupToBkH. [locne 3To-
TO COAECPKUMOE TTPOOUPOK (PUIBTPYIOT B KOJIOOUKH uepe3 BaTy. Ocafok Ha BaTHOM (MIIBTPE TIPOMBI-
BalOT JIBa pa3a BOJOH (10 3 miI).

2.0caxnenue noHoB xuopa B npucyrctBuu KyCrO4. K ¢punprpary npumusarot
2 xarmu 1-2% pactBopa KoCrO4 ut TutpytoT pactBopoM AGNO3 10 M13MEHEHHUs KENTOro [[BETa pac-
TBOpPA B KUPIUYHO-KPACHBIH.

Jlnst pacyera KOHIEHTPIUH XJI0pH10B U3 o0beMa AGNOs, moleaero Ha TATPOBaHKUE OIBITHO-
ro pactBopa (Von (Mi1)), BeramutaroT 00beM AGNO3, nomenmuii Ha TUTpoBaHUE KOHTPOIA (Viourp
(mMi)), u pa3Hully ymMHOXkatoT Ha 0,355, ecnu pe3ynbTaT BeIpakaroT B Mr xjopa Ha 0,1 ma KpoBu.
Jliig BbIpaxeHUs] B Mr% IOJy4E€HHYIO BeMYUHY HYKHO YMHOXUTh Ha 1000. Koaddurment nepe-
cuera B eauHuilbl CU (Mmmonbs/m) — 0,282.

Pesynbrar: Vo, = Vionrp =

Pacuer: C (Mmouts/im) = (Vo — Viconrp)-0,355-1000-0,282 =

BriBos:

[Toanuces npenomaBaTens:
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3AHATHE 16. BUOXUMMUSA KPOBU. BEJIKU I1JIA3MbI KPOBU. CUCTEMA
CBEPTBIBAHH A KPOBU. KOJIMYECTBEHHOE OIIPEJAEJIEHUE
KAJIbIIUA B IIVTABME KPOBH

AKTYaJIbHOCTH T€MbI

Hapsany ¢ onpeneneHueM oOmiero Oeika IUIa3Mbl KPOBH BaKHOE JUATHOCTHUYECKOE 3HAUCHUE
UMEEeT BBIACHEHHE KOJIMYECTBEHHBIX B3aMMOOTHOLIEHUM MEXAy OTAEIbHbIMHM (pakuusMu Oel-
koB.Tema «'emocra3. Cucrema cBEpThIBaHUSI KPOBUY» — TPAAULIMOHHO CJIOXKHAs! U1l CTYJEHTOB. 3Ha-
HHE MOJICKYJIIDHBIX MEXAaHU3MOB CBEpTbIBaHMA KpOBU M (UOPHHOIM3Aa BaXHO M1 Bpadeil-
CTOMATOJIOTOB JUIsl TOHMMaHUS HapyIIeHUH reMocTasa (remopparuii u Tpom0030B). Kanbuuii siBisercs
IJIJABHBIM MHHEPAJIOM [0 COJEP>KAHUIO B OPIraHU3ME U BBINOJIHACT BaXKHbIE OMOJIOTMYECKUE (PYHKIIMU.
Ha 3ansTHM CTYI€HTBI 3HAKOMSTCS C METOJIOM KOJIMYECTBEHHOTO OIIPEIEIICHUS KAJIBLUSA B KPOBH.

Mean 3ansaTUs

IlousaTh AUAarHOoCTUYCCKOC 3HAUCHHUC ONPCACIICHUA KOJUYCCTBCHHOI'O COOTHOIICHUWA 0enKo-
BBIX (I)paKLII/Iﬁ Hn OTACIIbHBIX 0OEJIKOB ILIa3MbI KpOBH. HOJ'IyLII/ITb MNpEaACTaBJICHUEC O MCXAaHU3MaAX I'c-
MOCTa3a U UBYUUTH (bYHKIII/IOHI/IpOBaHI/IC CHUCTCMbI CBECPThIBAHHA KPOBHU.

TpeGoBanus K HCXO0AHOMY YPOBHIO 3HAHUH
J171s1 MOJTHOTO YCBOEHMS TEMbI HEOOXOUMO MOBTOPUTH U3!
® o0OwWell xumuu.
— TUTPOMETPUYECKHE METObI aHATN3A;
® OUOOP2aAHUYECKOU XUMULL.
— «UHTpaTHas KPOBbY;
® HOPMAILHOU PU3UONOCUL.
— TeMoCTas3,;
® OUON0CUYECKOU XUMULL.
— KOJHMYECTBEHHOE OIpejiesieHrne OeNKa mia3Mbl KPOBH.

JI1sl IPOBEPKH MCXOAHOI0 YPOBHSA 3HAHMI OTBETHTE Ha CJICAYIOLIHE BONPOCHI:
. Uro noHumarot noj remocrazom? Bunbl remocrasa.
. UTo Takoe «uTpaTHast KpOBb»?

N —

Bonpoce! nuist 06cyxneHust

1. Benku mina3Mel KpoBU. OCHOBHBIE O€JKOBbIE (paKLMU: aabOyMUH, INI0OYIUHBI, (pubpuHO-
red (comeprkanue, QyHKIUN); adbOYMUHO-TJIIO0YJIMHOBBIA KO3()(PUIIMEHT U €ro AUarHOCTUYECKOe
3Ha4yeHue. buonornyeckas posib U AHArHOCTUYECKOE 3HAUEHHE HEKOTOPBIX OEIKOB IIa3Mbl KPOBU
(ranTornoOuH, TpaHcheppuH, UEPYIOIUIa3MUH, 01-IPOTEUHA3HBI HHIHOUTOP, 02-MaKpOIJI00yINH
C-peakTuBHBIN 0€10K, HHTEP(YEPOH, KPUOTIOOYIINHBI).

2. ®epMeHTHI IIa3Mbl KPOBH (CEKPETOPHBIC, WHANKATOPHBIC, YIKCKPETOPHBIE) M MX JHATHO-
CTHYECKOE 3HAUYEHUE.

3. IlpeacraBienne o reMocTase (onpezeneHne, CTPYKTypHO-(yHKIIMOHATbHBIE KOMITOHEHTEI,
COCYIUCTO-TPOMOOIUTAPHBINA U KOATYJISIMOHHBIN remMoctas).CuctemMa cBepThIBaHUS KPOBH ((PYyHK-
[MOHAJIbHBIE 3BEHbS U UX Ouosiornyeckas pois). [lpencraBienne o HapymeHUsIX QYHKIIMOHUPOBa-
HUS CUCTEMbI CBEPTHIBAHUS KPOBH.

4. CaeprhiBaromas cucteMa (KOMIOHEHTBI U MX TPOUCXOXKIEHHUE), TEMOKOATYIISIus (orpe-
neneHue, ¢asbl U UX MPOJOJIKHUTEIBHOCTb, HCTOUHUKU TPOMOOIIIaCTUHOB). BHeHMi 1 BHYTpeH-
HUI MEXaHWU3MBI CBEPTHIBAHUS KPOBH.

5. Butamun K (xumuyeckas npupona, pa3HOBHIHOCTH, PUPOJHbIE UCTOYHHUKH, POJIb B Ie-
MOKOAryJisiliun).

6. AHTHUKOAryJIsHTHas CUCTEeMa, KiIacCU(pUKAIMs (U3HOIOIHYECKUX aHTUKOAryJIsHTOB: Mep-
BUYHBIE U BTOPUYHBIE (IIPEACTABUTENN, MeXaHU3M JeicTus). [IpencraBienre 00 MCKYCCTBEHHBIX

AHTHUKOAryJsiHTax.
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7. ®ubpuHONUTHYECKAsI cHCcTeMa, MeXaHu3Mbl (ubpuHonu3a. [lna3mMuHoBas cucrema (KOM-
MOHEHTHI ¥ UX MPOHUCXOXKACHUE, MEXaHN3M JICHCTBUS).

8. Ilpencrasienue o koaryiorpamme (OpUEHTUPOBOYHBIE TECTHI).

CIIUCOK UCIOJIb30BAHHOM JIUTEPATYPBI

OcHosnasn
1. Buonoeuuecxas xumms / B.K. Kyxta [u gp.]. Mocksa : burom, Munck : Acap, 2008. C. 551-585.
2. Kowncnexm nexmmi.
3. Buonoecuyeckasn xumus / A. J1. Taranosud [u np.]. Musrck : Bemapycs, 2013. C. 204-210.
JHononnumensnasn
1. Hesanos, E.II. PykoBonctBo no remocrtaszuonoruu / E. I1. iBanOB. MuHCK : benmapycs, 1991. 304 c.

2. Bacunvrosa, T. B. MonekynspHble MeXaHHU3MBI TeMocTasa: yued. mocobue / T. B. BacmipkoBa. MuHCK :
MI'MU, 1999. 57 c.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. HazoBure HHIUKATOPHBIC (l)epMeHTLI KpOBH M NMOACHHUTC HX AUAIHOCTHYCCKOC
3HA4YCHHC.

3aoanue 2.
2.1. H3yuute cxemy BHYTPEHHETO IYTH CBEpTHIBAaHUS KPOBH, 3aIIOMHHTE AKTHBATOPHI
¢axTopa Xaremana.
2.2. Ha cxeme BHEUIHETO MEXaHW3Ma CBEPTHIBAHMS KPOBH (CM. CXEMY) 3aMEHHTE 3HaK BO-
pOoca COOTBETCTBYIOIINMH (PAKTOPAMHU.
?

d. VI J—» ®. Vlla
\ ?
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|
O.lla—>
l Dubpun S

? »?) >

OuodpuH |

BHemHMii MeXaHU3M CBePThIBAHUA KPOBU

3aoanue 3. 3naiite BUTaMuH K-3aBUCHMBIE (aKTOPBl CHUCTEMBI CBEPTHIBAHHMS KPOBH, POJIb
BuTamMuHa K B X cO3peBaHUH.

3aoanue 4.YmveinTe 00BACHUTH MEXaHU3M JEHCTBHUS OCHOBHBIX (PM3MOJIOTMYECKUX AHTHKOA-
T'YJISIHTOB.
4.1.BeiOepuTe 13 NPUBEIACHHBIX (PU3MOTOTHUECKUX aHTUKOAryJISHTOB!

A. IlepBuunsle. 1. ®ubpus. 5. ap-MakpornoOynuH.
b. Bropuunsle. 2. Aaturpom6uH Ill. 6. MHrHOUTOp IMyTH TKAHEBOTO (haKTOpA.
3. 'enapuH. 7. IlpoaykTsl nerpananuu GpudpuHa.

4. IMpotennsr C u S.
3aoanue 5. OTBeTHTE HA BOMPOC: MOYEMy IpU OaKTepHATbHBIX MH(EKLUAX, BBI3BAHHBIX He-
KOTOPBIMH CTPENTOKOKKaMHU, Habo1atoTcst AMPPy3HbIe KPOBOTEUEHUA?

3aoanue 6. HazoBuTE OpUEHTUPOBOYHBIE TECTHI KOATYIOTPAMMBI, XapaKTePU3YIOIIHE:
A. OO11ee cocTosIHUE CBEPTHIBaHUS KPOBH. I'. AHTUKOAryJIsSIHTHYIO CUCTEMY.
b. CocrosiHue oTnenpHBIX (a3 TeMOKOATyIISAIINH. . Cuctemy ¢pubpuHoIU3a.

B. IMocTkoarynsamuonnyto ¢asy.

Hpa@uﬂbHOCl’l’lb peweHuL? npoeepbnie, conocmasue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHHUS Te€MbI)

3aoanue 1. AnbOyMUH TIa3MbI KPOBH XapaKTEPUYIOTCA

A. Xopo1eil pacTBOpUMOCTBIO B BOJIE. b. MonexkynapHoii Mmaccoit okono 70000 [a.
B. CogepxuT MHOTO IMKapOOHOBBIX AaMUHOKHCIIOT.

I'. He siBiIsIETCS MIIMKOIPOTEUHOM.

J1. Coneprxanue B I1a3Me KpOBH B HOpME cocTaBisieT 35—50 /1.

3aoanue 2. Ykaxute omO0UHOE yTBEpKACHUE. ATHOYMHH TIa3Mbl KPOBH:

A. CUHTE3UpYETCS B OpUTPOLIUTAX.

b. CpaBHUTENBHO OBICTPO OOHOBIISETCS.

B. Urpaer BaxHy!0 pojib B CO3JaHUU OHKOTHYECKOI'O AaBJICHHS.

I'. BemmomHseT poJib OEIKOBOTO pe3epBa OpraHu3Ma.

J1. OCyIiecTBISIIOT TPaHCIIOPT META0O0IUTOB (KUPHBIX KHMCIOT, OMIMpyOHHA, albI0CTEPOHA,
Ca®*) u JIEKapCTBEHHBIX BELIECTB (aHTUOMOTHKOB, CyIb(aHMIAMHUIOB, CAIUIMIATOB, OapOuTypa-
TOB, CEPJICUHBIX INIMKO3UIOB U JIp.).

3aoanue 3. T moOymMHBI TU1a3MbI KPOBH XapaKTEPU3YIOTCS

A. BoJIBIIMHCTBO INI0OYJIMHOB — TJIMKOIPOTEHHBI.

b. ImeroT 60IbITyt0 MOJIEKYJISIPHYEO MAacCy B CPAaBHEHUH C alIbOYMUHOM.

B. MHorue rio0ynuHbl — CpaBHUTEIBHO THAPOPOOHBIE OCIKH.

I'. BoinagaroT B 0CaI0K TOJIBKO B HACBIIIIEHHOM pacTBope cyibhara ammonus (NH4),SO4.
J1. ®usnonornueckre KOHIICHTPAIIUH TII00YIMHOB B I1a3Me kposu — 20-35 1/t

3aoanue 4. Yxaxute BepHble yTBepKIeHUs. [ T0OYIHUHBI M1J1a3Mbl KPOBU:

A. [IpyHUMAIOT y4acTue B CO3JaHUU T'YMOPAJIBHOIO HMMYHHUTETA.

b. OcymiecTBisAOT TPaHCIOPT OPraHUYECKUX BEIIECTB (METa0O0IMTOB, TOPMOHOB, BUTAMUHOB).
B. OcyectBisior Tpasciopt katronos (Cu”*, Fe®*, Mg?* u np.).

I'. SIBnst0TCSl HHTUOMTOPAMU IPOTEOTUTUYECKUX (PEPMEHTOB.

. Urpatot BeAyIIyIO pojb B CO3JaHUA OHKOTUYECKOTO JaBJICHUS.

3aoanue 5. Kakue QyHKIMM BBITOIHAIOT IPUBEICHHbIE HUKE TTI00YIMHbBI KPOBU?

1. Lepynomia3muH. A.YdacTByeT B TpaHCHOPTE XKeje3a (Fes+) 10 KPOBEHOCHOMY
2. TpancheppuH. pycay.

3. ap-Makpornobymus. b, Beaymas pons B TpaHCIIOpTE MEIH K TKaHSM.

4. I'anrrornoOuH. B. O6nanaet okcruaa3HoM aKTUBHOCTHIO.

I'. CBsi3bIBaeT U TPaHCHOPTUPYET CBOOOAHBIN MeMOrIO0MH IjIa3-
MBI KPOBU B KJIETKH PETUKYJIODHIOTEINAIBHON CUCTEMBI.

. Uarnbupyer npoteonutuyeckue (pepMeHTHl KpOBU(TPHUIICHH,
XUMOTPUIICUH, TPOMOMH, TJIa3MUH, KAJUIMKPEHH).

3aoanue 6. Kaxue u3 MpUBEICHHBIX YTBEPKACHNN XapakTepu3ytoT C-peakTUBHBIN OeI0K?

A. Jlaet npenunurat ¢ C-nonucaxapruoM MHEBMOKOKKA.

b. Cocrout u3 mectu cyobenuHuIl ¢ MosiekysipHoit maccoi 23000 [a kaxasi.

B. IlocTosiHHO B MajibIX KOJIMYECTBAX COJEPIKUTCS B KPOBH NMPAKTUUECKH 340POBBIX JIOJEH.

I'. KoHuieHTpalusa B mia3Me KpOBH MPU BOCHAIICHUU WJIM HEKPO3€ TKAHEW MOXKET yBEIUYHU-
Batbes B 20-25 pas.

J1. SIBnsercsa mapanpoTenHOM.

3aoanue 7. B mpornecce TpoMO0OOpa3oBaHUs BHEUTHUN M BHYTPEHHUU MYTH CBEPTHIBAHUS
KPOBH Pa3/MYaKTCs Ha JTare:
A. TlpeBpatieHnus mpoTpoMOUHa B TPOMOUH.
b. [IpeBpamenus pudbpuHOoreHa B GpuOpuUH.
B. O6pa3oBanus mpoTpoMOUHa3bl (AKTUBHOTO TPOMOOIUTACTHHA KPOBH).
I'. Petpakiiuu kpoBsiHOTO TpoMOa.
J1. IIpeBpamenns nia3MMHOT€HA B IIa3MUH.
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3aoanue 8. Bce npuBeicHHbIE YTBEPXKICHUS O (pakTope XaremaHa BEpHbI, 38 UCKIIOUEHUEM:
A. SIBngercs cepuHOBOM MPOTEA30il.

b. AxkTuBHpYyeTCS KaJUIMKPEUHOM.

B. AxTHBHpYeTCS IPU KOHTAKTE KPOBH € UYKEPOAHOM MOBEPXHOCTHIO (CTEKIIO, KAOJIUH U Jp.)
I'. AxTuBUpyeTcss TPOMOOLIUTAPHBIM TPOMOOIIIIACTHHOM.

J1. AKTUBUpYETCS TKAaHEBBIM TPOMOOIUIACTHHOM.

3aoanue 9. Habmonaemast pu HaciaeICTBEHHON HepocTarouHocTH (akTtopa XIII moswimen-
Hasi KPOBOTOYMBOCTh OOBSCHSIETCS HEBO3MOXKHOCTBbIO 00pa3oBaHMs CTaOMIBHOIO (PHUOPHHOBOrO
cryctka. KakoBa poib mia3MeHHOU TpaHCTIyTaMuHasbl (GuOpUHA3bl) B 00pa30BaHUM TeMOCTATH-
4yeckoro Tpomba?

A. Yyactue B cunTe3e puOprUHOreHa B IEUCHH.

b. Yuactue B o6pazoBanuu ¢hpubprH-MOHOMEpA.

B. Yuactue B 00pazoBaHuM pacTBOPUMBIX (prOPHH-MOHOMEPHBIX KOMILIEKCOB.

I'. Yyactue B KOBalIeHTHOM cuiuBKe (PUOPHUHOBBIX MOJIEKYII.

J. Ygactue B peTpakiiiy TeMOCTaTHIECKOTO TPOMOa.

3aoanue 10.I'mnoBuramuuo3 K compoBokIaeTcsi MOBBIIIEHHONH KPOBOTOYMBOCTHIO. KakoBa
pouib BuTamuHa K B remokoaryssiiun?

A.Heo0Oxoaum 715t akTUBAIIMU CBEPTHIBAIOIICH CHCTEMBI MTOCIIE TIOBPEXKICHUS COCYA.

b. Heob6xoauMm asis 0THOBPEMEHHOTO aKTUBUPOBAHMS CBEPTHIBAIOINICH M MPOTUBOCBEPTHIBA-
IOILIEN CHCTEM.

B. YuactByer B moctcuHTeTndeckom cospeBanuu I, VII, IX u X ¢axTopoB cBepThIBaHUS
KpPOBH.

I'. YuacTByeT B CBSI3bIBAHUH HOHOB KAJIBLIUSI.

. YuactByert B cuntese V u VIII ¢pakTopoB cBepTHIBaHUS KPOBH.

3aoanue 11. BpibepuTe npaBUIIbHBIE YTBEPKIACHUS, XapaKTEPU3YIOIINE YIacTHE HOHOB Kallb-
s (¢. 1V) B remokoarynsuu:

A. SIBnstoTCA BTOPUYHBIMHU ITOCPETHUKAMU B ICHCTBHUH PsiZIa TOPMOHOB.

b. CtumynupoBaHue NMpoLeccoB NEPEKUCHOIO OKUCIICHUS JINITU/IOB.

B. CBsi3piBaHre Ha TpPOMOOIUTIAaCTWHAX KaJbIMI-3aBUCUMBIX (PAKTOPOB CBEPTHIBAHUS KPOBH
(. IX, d. X, . VI, ¢. 11).

I'. Crabunuzanus CTpyKTypbl TPOMOOIUIACTUHOB.

J1. AKTUBUpPOBaHHE HEKOTOPBIX (JaKTOPOB CBEPTHIBAHUS KPOBH.

3aoanue 12. Jlepuuut anturpom6buna |l — yvacras npuumna Tpom6030B. KakoBa anTHKOA-
T'YJISHTHas poiib anTuTpoMOuHa I11?

A. O6pazoBanre HEOOPATUMOTO KOMILIEKCA C TEMapHUHOM.

b. Uarubupyet suramun K-3aBrcruMoe kapOOKCHIIMPOBAaHHE OCTATKOB IIIyTaMaTa.

B. HeoOpaTimo HHAaKTUBHUPYET OOJBIIMHCTBO CEPUHOBBIX ITPOTEA3 CBEPTHIBAIOIIEH CHCTEMBI.

I'. 3aTpynHsieT cBs3pIBaHUE (PAKTOPOB CBEPTHIBAHUS HA TPOMOOIIIIACTHHAX.

J. Pazpymaer V u VIII paxTops! cBepThIBaHUS KPOBH.

3aoanue 13. Yto onpenenser NPOTUBOCBEPTHIBAIOUIYIO aKTUBHOCTh renmapuHa’?

A. CBA3bIBAET HOHBI KaJIbIHUA.

b. AxtuBupyet antutpomOus Ill.

B. O6pasyer HecTaOUIIbHBIE KOMIUIEKCH ¢ HEKOTOPHIMU (haKTOpaMU CBEPTHIBAIOIIEH CHUCTE-
MBI, BBIKITIOYAst X U3 MpoIiecca FTeMOKOAryIIsLuu.

I'. OcymecTBisier HehepMEHTATUBHBIN (GUOPUHOIUS.

J. Naru6upyet Butamun K-3aBrcumMoe KapOOKCHIIMPOBAHUE OCTATKOB TIyTaMaTa MPOTEHHOB
Cus.
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3aoanue 14. Beibepute T MpOTEONUTHYECKUE (PEPMEHTHI, IPH IEHCTBUM KOTOPHIX BO3MOYKHO
MpeBpalleHue MJIa3MUHOIeHa B TUIa3MHH:

A.TkaHeBbI aKTUBATOP MIA3MUHOT€HA. I'. op-AHTHIIIA3MHH.

b. Ypokunasa. J. ax-Makporiio0ysuH.

B. IIporeun C (S).

3aoanue 15. Pacionoxure B MpaBUIBHOM HOPSIIKE COOBITHS, TPOUCXOSIINE IPH PUOPUHOIH3E:
A. IInasmMuHOTEH Ocaxkaaercs Ha pUOPUHOBBIX HUTSX.

b. TkaHeBbIil aKTUBATOP MJIa3MUHOT'€HA AKTUBUPYET IJIa3MUHOTEH.

B. TkaHeBbIil aKTHBATOP IUIA3MUHOTCHA CBS3BIBACTCS C PUOPUHOM.

I'. [Ina3sMUHOTeH NpEeBpaIaeTCs B IUTa3MUH.

J. Ilna3mun ruaponusyet GuOpHH.

OTtBeThI K 3aJaHUuAM

Jlna camocmoamenvHoii pabomot.

41-A-2,3,4,5,6;b-1,7.

6 — A: 1) Bpemst cBepThiBaHus KpoBu 1o JIu-Yaiity; 2) Bpems pexanbiuduranuu; b:l ¢asza:
aKTUBHUPOBaHHOE YacTU4HOEe TpomOoruiactuHoBOEe Bpemst (AUTB), Il ¢hasa: nporpomOuHOBEIii T0-
Ka3areib, MeXKIYHApOIHBI HOPMAJIM30BAHHBIA POTPOMOMHOBEIN Toka3zarens; |l ¢aza: 1) xonm-
4yecTBO (uOpuHOreHa; 2) akTUBHOCTh (hubpuHassl; B: 1) perpakuus Tpomba; 2) reMaTOKpUT TPOM-
6a; I': 1) tpombunoBoe Bpems (TB); 2) TonepaHTHOCTH TUIA3MBI K T€MApHHY; 3) aKTUBHOCTh aHTHT-
pomOuHna Il1; J1:pubpuHonuTHueckas akTUBHOCTh (CITIOHTaHHBIN (GUOPUHOIN3).

JIABOPATOPHAS PABOTA (30 munyT)

HNHcTpyKIus K NPpaKTH4ecKOMY 3aHATHIO

Onpeodenenue cooepicanusn Kanbyus 6 niazme Kpoeu

Kanpuuit urpaer BaxXHyr0 poJib B OCYILECTBICHUH MPOLIECCOB KU3HEAEATeNbHOCTH. OH BIUsI-
€T Ha MPOHHUIIAEMOCTh OMOJIOTMYECKHX MeMOpaH, BO30YyIMMOCTh HEPBOB M MBIIIIL, y4acTBYET B
HEPBHO-MBIILIEYHON MPOBOJUMOCTH, COKPAIIEHUU U pacciaabIeHUH MYCKyJIaTypsl (B TOM 4YHCIIe
MBILIIBI Cep/lia), CEKPETOPHBIX Mpoleccax, GOPMUPOBAHUU KOCTEH M XpsIei; BO3AEHCTBYET Ha
oOMEH BEUIeCTB B KJIETKAaX, SIBISETCS BaXKHBIM (DaKTOPOM remMocTaza U MOCPEIHUKOM JeHCTBHS
TOPMOHOB B KJIETKE.

KonunuecTBenHOe onpesenieHne Kaiablys B IJIa3Me KPOBH MMEET BaXXHOE 3HAYEHUE JJIs Aua-
THOCTUKH psjia 3a00JeBaHUN M MpU HAOMIOEHHM 32 XOJIOM JIeueHus. B HopMe KoOHUIeHTpauus
0011ero Kajablus B miia3mMe KpoBu — 2,2-2.7 mmoJb/a (9-11 mr%).

Ipunyun memooa. Unauxarop xpomoreH uepHbiii ET-00 oOpasyer ¢ kanbliueM coetuHeHne Gpu-
osneroBoro 1Bera. [lpu TurpoBanuu TpusioHoM b (1Byx3amelieHHas HaTpUeBasi COJb 3TUJICHIMAMHUHO-
TETPayKCYCHOM KHCIOTBI, 00pa3ykoIiasi MPOYHbIe KOMIUIEKCHI C MIOHAMU KaJbLIUsI) TAKOTO OKpAIlIeHHO-
ro pacTBOpa MPOU30IIET U3MEHEHNE OKPACKU B CUHUI I[BET B SKBUBAJIEHTHOW TOYKE, COOTBETCTBYIO-
1Iel CBA3BIBAHNIO TPMIIOHOM b BCeX MOHOB KalbLUs B PaCTBOPE.

Xoo pabomwi. B xon6ouky HanupaoT 25 ma H,O u BHocsaT 1 mi1 ammuaunoro OydepHoro
pacTtBopa. 3aTeM NPUIMBAIOT 1 MII HccieyeMOH TU1a3Mbl KPOBH U 2 KaIUIM MHAMKATOpa XPOMOI€Ha
yepHoro. PactBop mpuoOperaeT ¢uoneroBsiii 1BeT. 3areM pactBop TUTpyroT 0,002M pactBOpOM
Tpusiona b o cuneit okpacku. [1o o6bemy Tpuniona b, momeamniero Ha TUTPOBaHHUE, PACCUUTHIBAIOT
coJiep;kaHue KaibIlHs B IJIa3Me KPOBH.

¥ = 0,002-40,8-100-0,245-V,
- 1
rae 0,002 — monsipHOCTB pacTBOpa TpuiioHa b; 40,8 — monexynspusiit Bec Ca; 100 — xoapduru-

eHT JuIs nepecueta B Mr%; 0,245 — koo unuent nepecuera B enunuisl CU (Mmons/n); 1 — o0b-
€M CBIBOPOTKH, B3ATHIN JUIA aHaIH3a; V—o00beM TpuiioHa b, n3pacxonoBanHbIi Ha THTPOBAHUE.

i)
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Pesynprar: V, = Pacuer:

BriBox:

HOI[HI/ICB npenoagaBaTciis:

3AHSATHE 17. IEPEBAPUBAHUE U BCACBIBAHUE BEJIKOB. AHAJIN3
KEJYJIOYHOI'O COKA

AKTYaJIbHOCTH T€MbI

OCHOBHBIM IOCTABLUIMKOM a30Ta B OPraHU3ME SIBJISIFOTCS aMUHOKHUCIIOTHL. AMUHOKHUCIIOTBI 00pa-
3yI0TCsl B Mpoliecce MpoTeonu3a OenkoB. Pacnag 6enkoB B opraHu3Me OCyLIECTBIAIOT npoteasbl. Cy-
IIECTBYET MPOTEOJIN3 JBYX THIIOB — TOTATBHBIN (HEOTpaHWYECHHBII), IPH KOTOPOM OEJKH PacIaaaroT-
Csl 1O aMUHOKHUCJIOT, ¥ OIPaHUYEHHBbIN (4aCTUUHBIIN), IPU KOTOPOM OTLLIEIUIAETCS HECKOJIBKO aMHHO-
KucsoT. OrpaHUYEHHBINA POTEO0IN3 UMEET PErYJIATOPHOE 3HAUeHHE (aKTUBalMs (PEpMEHTOB, TOPMOHOB
0€JIKOBOM MPHPOABI, CUCTEMbI CBEPThIBAHMS KPOBH, CUCTEMBbI KOMILIEMEHTa U jp.). IlepeBapuBanue
OCJIKOB B JKENYAOYHO-KHIIEYHOM TPAKTE — 3TO PACIICIICHUE UX IO aMUHOKUCIIOT. OT 3TOTO 3aBUCHT
MIOJIHOLICHHOE CHA0KeHHE OpraHu3Ma a30TOM M HE3aMEHUMBIMHU (PaKTOpamMM MUTAHUsL, K KOTOPBIM OT-
HOCSITCA HE3aMEHHMbIE aMUHOKHUCIIOTHL. B nepeBapruBaHun y4acTBYIOT COJISIHAsi KMCJIOTA U MPOTEA3bI.
OO0 oOMeHe OeKOB CyIAT 10 a30TUCTOMY OajlaHCy — pa3HULE MEX/Y MOCTYIUBILIMM a30TOM B COCTa-
Be OEJIKOB U BBLAEIMBIIMMCS a30TOM U3 OpraHU3Ma.

Mean 3ansaTHSA

CdopmupoBats npencrabienne o0 oOIell KOHIENINA 0OMEHa a30Ta B OpraHu3Me, O Oenke
KaK TJIaBHOM TIMIIEBOM HMCTOYHHKE a30Ta U aMHUHOKHCIOT. [1oMyduTh MpeicTaBiIeHHEe O MOJICKY-
TSpHBIX ocHOBax mnepeBapuBanusi 6enkoB B JKKT, 0coOEHHOCTSIX NeCTBUS pa3NUYHBIX MPOTEa3 U
WCIOJIb30BAHNN WX WHTHOUTOPOB B KIIMHUYECCKOW MPAKTHUKE, BCACHIBAHUU aMUHOKHUCIIOT M TPaHC-
MopTe WX B KIETKU. HayunuThcs MpUMEHATH MONyYeHHBbIC 3HAHUS U1 OObSICHEHUS NMPUYHMH HaPY-
IICHHS YCBOCHUS 0eJIKOB U, OCBOUTH METOBI KIIMHUYECKOTO aHAJIA3a KEITYJT0IHOTO COKA.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHU I
J1y1s1 MOJTHOTO YCBOEHMS TEMbI HEOOXOIUMO TTOBTOPUTH U3!
® OUOOP2AHUYECKOU XUMULL:
CTPOEHUE aMUHOKHCIIOT;
— CTPYKTYpHasi OpraHu3anus OeIKOBBIX MOJEKYI;
® U3 OUO0N02UYECKOU XUMULL.
— (epmeHTHL.

J1st caMonpoBepKH MCXOHOT0 YPOBHSA 3HAHMI BBIIOJIHUTE CJeAYIOLINE 3aJaHUs

3aoanue 1. OCHOBHBIMH O€JIKOBBIMHU PE3€pPBAMU OpraHU3Ma SBJISIOTCS:
A. Mpipsl. b, Cnusucras kumeunuka. B. Mosr.  T'. CeiBopotka kpoBu. /[l. [leuens.

3aoanue 2. Tlpu uccneqoBaHUU KEIYJAOYHOTO COKa METOJIOM Tellb-(PHUIBTPAIIMH BBIICITHIH
HEaKTHBHYIO (hopMy IercuHa ¢ MosekyisipHoi Mmaccoit 42 k/la. Ilocne nobGaBieHus k GpepMeHTy
COJITHOM KHUCJIOTBHI MOJIEKYJISIpHAsl Macca NencuHa ymeHbImiaachk A0 35 k/la u pepmeHT cran akTuB-
HbIM. Kakoii Buj| peryasiuu xapakTepeH sl JaHHOTO GpepmeHTa?

A. ®ochopunupoBaHue MOJIEKYIbI (pepMeHTa. b. Annocrepudeckast perysiusi.

B. Ilpucoeannenue uiam oTuIeNJIeHHE OETKOB MHTMOUTOPOB.

I'. YacTuaHbIN TPOTEOIM3 MOJICKYJIBI (PepMEHTA.

J1. Perynsius o npuHIMITY 0OpaTHOM CBS3H.
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3a0anue 3. Jlns paccachbIBaHHs ITTOCIICONEPALMOHHBIX PYOLIOB OOJIBHOMY MHpPOBEAEH Kypc
1eKTpoope3a TPUIICHHA. AKTHBALUS KAKOTO THUIIA XMMHUYECKUX PEAKLUH JIEKHUT B OCHOBE JH3U-
MoTepanuu?

A. U3omepuzanuu. B. Cunresa. J. Ilepenoca GyHKIMOHAIBHBIX TPYIIIL.

b. Oxcunopenykuuu. I'. I'mpponusa.

Hpa6uﬂbHOCWIb pewenuﬁ npoeeponie, conocmasue ux ¢ omeemamul.

Bomnpocsl 1u1st 00Cy:KIeHUst

1. AzotucTsiii 6ananc. Buapl a3oTrcToro 6aianca B HOpME M IaTOJIOTHH.

2. [TorpebHOCTH B Oenkax. bruonornyeckas eHHOCTh OEITKOB.

3. [IpoTeonus. Poabs orpaHuYeHHOT0 MPOTEO0JIM3a B OpraHU3ME.

4. IlepeBapuBanue OCIKOB B XKEITYJOUYHO-KUILIEYHOM TpakTe. O0I11as XxapaKTepUCTHKa MpoTeas.

5. Ponp kenmynouHOTO COKa B INepeBapuBaHMM OelkoB. MexaHW3Mbl 00pa30BaHUS COJISTHOU
KHCJIOTHI B JKEITyJIKE.

6. BcacbiBaHne aMMHOKHCIIOT, TPAHCIIOPT aMUHOKHUCIIOT B KJIETKH.

7. AMUHOKUCIIOTHBIN (DOHJT KJICTKU: UCTOYHUKHU M HCIIOTH30BAHHC.

CIIACOK MCIOJb30BAHHOM JIUTEPATYPHI
Ocnosnasn
1. Buonozuueckas xumus / B. K. Kyxrta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 261-267.
2. Kowncnexm nexkii.
3. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C. 103—106.
Hononnumensnan

1. Jlenunoowcep, A. OcHoBrl Onoxumuu / A. Jleanamxep. Mocksa : Mup, 1985. C. 747-750.
2. Buoxumus qenosexa /P. Mapu [u 1p.]. Mocksa : Mup, 1993. C. 286-298.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1.

1.1. 3amoMHHUTE OCHOBHBIE TAITBl IEPEBAPUBAHUS OEITKOB:

A. B xenynke.

b. B npocBeTe TOHKOIr0 KMIIEYHUKA.

B. «IIpucreHo4yHOE)» TIepeBapUBaHUE.

1.2. 3anoMHuTEe (EpPMEHTHI, YYacTBYIOIIME HAa KaXJIOM OJTale IepeBapuBaHUs OENKOB, U
3HaiiTe creuPpUUHOCTh UX JeiicTBUs, pH-onTUMYM, MEXaHNU3M aKTUBALHH.

1.3. YcBoiiTe, 4T0O KOHEYHBIM PE3YyJIHTaTOM MEpeBapUBaHUsI OCIKOB sBIsiETCS 0Opa3oBaHUE
aAMHMHOKHCIIOT, JIETKO MTPOHUKAIOIIUX B KJIETKH CIM3HCTOM MOCPEICTBOM aKTUBHOI'O TPAHCIIOPTA.

1.4. Boibepute npaBuiibHbIE OTBETHI. buonormueckoe 3HaueHHE NEpeBapuUBaHUs OENKOB 3a-
KJIIOYAeTCsl B TOM, 4TO Oyiarofapsi 3ToMy MpoLeccy NpOUCXOIUT:

A. O6pazoBanne Habopa aMHHOKHCIIOT, HEOOXOIUMBIX JJIsI CHHTE3a COOCTBEHHBIX OEIKOB
OopraHusMa 1 OMOJIOTUYECKH aKTUBHBIX COCTUHEHUH.

b. OTtmennenue HeOENKOBOW YaCTH CIOKHBIX OEJIKOB (JIUIO-, HYKJIEONPOTEUHOB), YTO 00JIer-
YaeT pacileruieHue OeIKOBOM YacTH MOJIEKYJIbI.

B. OGpazoBanue npoayKTOB, JUIIEHHBIX aHTUTEHHOW CTICIIM(UIHOCTH.

I'. O6pa3oBaHue MPOAYKTOB, KOTOPHIE MOTYT JIETKO IMPOHUKATh B KJIETKU CIM3HCTON 000104-
KW KUIICYHHKA.

3aoanue 2. OtBerbTe Ha Bompoc. YTo sBisieTcs HayaJbHOM NMPUYMHOM 0Opa3oBaHUs aKTHB-
HBIX NPOTEOTUTUYECKUX (PEPMEHTOB U3 MPOHepMEHTOB?

A. ConmxeHne aMMHOKHUCIIOT, BXOASIINX B aKTUBHBINA LEHTP.

b. I3meHeHne BTOPUYHOM CTPYKTYpHI (hepMeHTa.

B. O6pa3oBanue HOBBIX CBsi3el B MoJieKyle hepMeHTa.

I'. I3MeHeHue epBUYHOM CTPYKTYPBI.

1. I3MeHeHne TpeTUYHOM CTPYKTYPHI.
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3aoanue 3. BwiOepuTe TpaBUIbHBIE OTBETHI Ha BOMpoc.YUTO mpemoxpaHsSeT CEeKpEeTOpHBIC
KJIETKH OT JEHUCTBUS MpoTeas?

A. Hannuwme ciusu, cogepskaliei reTeponoincaxapuibl.

b. AxtuBanus pepmMeHTa TOJIBKO B MOJIOCTH (KENyIKa, KUIICYHHUKA).

B. Hanuuune riMkonpoTeMHOB Ha HAPY>KHOW TOBEPXHOCTH MEMOpaH.

I'. OrcyrcTBUE CYOCTpPATOB.

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUs (CAMOKOHTPOJIb YCBOECHHS T€MbI)

3aoanue 1. Tlpu oCcTphIX MaHKpEATUTAX MPOMCXOAUT MPEXKIEBPEMEHHas aKTUBauus npodep-
MEHTOB B KJIETKaX MOJKEIYJOUYHOM kene3bl. B pe3ynbrare MeXxaHM4eCKOro MOBPEXKACHUS (CUIIb-
HOE CIaBJIMBaHKE, TPABMbl) MPOGEPMEHTHI BHIXOAT U3 KJIETOK U aKTUBU3UPYIOTCS B CaMOH JKelese,
a HE B MOJIOCTH TOHKOM KUIIKU. OTBETHTE HA BOIPOCHI:

A. Kakue hepMeHTBI MOTYT aKTUBHPOBATHCSI PU OCTPHIX MaHKpeaTuTax?

b. Kakue nocnenctBusi MOKET BbI3BATh TaKasi aKTUBALIMS?

B. Kak MOHO yMEHBIINTD pa3pyLINTEIbHOE IEUCTBUE TAHKPEATUYECKUX IIPOTEas?

I'. BUOXMMHYECKUM TECTOM Ha OCTPBIN MAHKPEATUT B KJIMHUYECKON MPAKTUKE CIYKUT OIpe-
JielieHue aKTUBHOCTH 0-aMHJIa3bl B KPOBU 00JIbHOTO. OOBSICHUTE, MTOYEMY yBEIUYUBACTCS aKTHB-
HOCTb O.-aMHJIa3bl B KPOBU IIPU OCTPOM MaHKPEATHUTE.

3aoanue 2. [lpu runoanyJHOM racTpuTe CHHKEHHE KHUCIOTHOCTH JKEIYIOYHOI'O COKa BbI3bI-
BaeT MHAKTUBAIMIO METICHHA 332 CYET TOPMOXKEHHUSI YaCTHYHOT'O MPOTEOJIM3a MOJIEKYJIbl (PepMEHTA.
V3MeHeHMsT Kakoro ypoBHsI CTPYKTYpPHOM OpraHu3aliu (pepMeHTa UMEIOT pellaroliee 3HadeHue
IIPU €ro akTUBALUU?

A. [lepBUYHOI CTPYKTYPBI. I'. UeTBepTHUHON CTPYKTYPHI.

b. Bropu4HO# CTpYKTYpHI. /1. boiiee BBICOKOTO ypOBHSI.

B. Tpetn4HOM CTPYKTYpHI.

3aoanue 3. MyxuuHa HanpaBjieH B OOJIbHUILY C AMAarHO30M OCTPBIA MaHKpPEaTUT, IpHU KOTO-
POM BCIJIEZICTBHE BHYTPUKIIETOYHON aKTHBALMU MAaHKPEATHUYECKUX (PEPMEHTOB MPOUCXOIUT Pa3py-
menue TkaHed. [lanuenTty Obl1 Ha3HAUEH HpenapaT KOHTPHKA — KOHKYPEHTHBIN HHTHOUTOp TaH-
KpeaTndeckux GpepMeHTOB. Bribepure XapakTepHble 0COOEHHOCTH HHTMOMPOBaHUS.

A. VIHrubutop sBisieTcs CTpyKTypHBIM aHajIoroM cyocrpara.

b. Crenenp HHrHOMPOBAHUS 3aBUCUT OT KOHLIEHTPAIIMM HHTUOUTOPA.

B. Ctpyktypa uHrHOUTOpA HE MMOX0KA HAa CTPYKTYPY cyOcTpara.

I'. Crenenp HHTUOMPOBAHUS 3aBUCUT OT BPEMEHH JIeHCTBUS MHTUOUTOpA.

J1. O6pa3oBaHNe HEAKTUBHOTO KOMILIEKCa HHIMOUTOp—CyOCTparT.

OTBeThI K 33JaHUSIM

Jlna camonposepku ucxoonozo ypoeus snanui: 1- A, T, J1. 2-T.3-T.
Jlna camocmoamenvnoiui pabomot. 1.4— A, b, B, . 2-T.3- A, b, B.

JJABOPATOPHAS PABOTA (60 munyT)

HNHcTpyKuus K NPaKTUYecKOMY 3aHATHIO
Pabota 1. Konuuecmeennoe onpedenenue Kuciomuocmu x#ceayoouHozo coKa
Ipunyun memooa. OBLIYI0 KUCIOTHOCTb KEITYJOYHOTO0 Coka m3MepstoT B muwummtpax 0,1 H
pacTBOpa €IKOro HaTpa, 3aTpaueHHOro Ha HeuTpanm3anuio 1000 Mt &Kexya0uHOro CoKa B IPUCYTCTBUU
uHMKaropa ¢enongdranenHa (3ona nepexona pH 8,3—10,0; Hixe 8,2 — OecuBeTHsIi, Bbie 10,0 —
KpacHbIil). B Hopme 00111ast KUCJIOTHOCTD ISl B3POCIIOro yenoBeka coctapisier 40—-60 MMob/1, y HO-
BOPOXKIEHHBIX — 2,8 MMOJIB/I, y Aetei oT 1 mecsina 1o 1 roga — 4-20 MMomb/11.
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Conepxanrie CBOOOTHON COJITHON KUCIIOTBI B KEIYIOYHOM COKE M3MEPSIOT B MUJUTHIUTPAX
0,1 H pacTBOpa eAKOro HaTpa, 3aTpayeHHOTro Ha HeWTpanuzanuio 1000 M1 XKeayIoyHOro COKa B
MPUCYTCTBUU HHJIMKATOpa AUMETHIIaMHHOa300eH30ma (30Ha mepexona pH 2,9-4,0; muxe 2,9 —
PO30BO-KpacHbIi, Bblie 4,0 — sxenTsiit). CBOOOIHAS COJSTHAS KHCIOTA MOYTH BCSI OTTUTPOBHIBACT-
cs npu pH 3,0; mpu 3TOM OKpacka AMMETUIAMHHOA300€H30J1a U3MEHSAETCSI OT PO30BO-KpPacHOU 10
opamkeBoi. Cojeprkanue CBOOOIHOM COJSTHOM KHCIOTHI B HOpMe cocTaBisieT 20—40 mMMomw/a (y
HOBOPOXJIEHHBIX — 0,5 MMOJB/1T).

Omnpenenenue oOImIEH KUCIOTHOCTH, CBOOOTHOM COJISTHOM KHCIIOTHI M CBS3aHHOM COJISTHOM
KHCIIOTHI TPOBOJUTCSI B OJTHOM TOPIMH KEIYyTOYHOTO COKa. TUTpOBAaHUE MPOBOISAT C IBYMS WHIIU-
KaToOpaMu: TUMETHIAMUHOa300€H30JI10M U (PeHOIPTAIIEUHOM.

Xo0 pabompei. OTMEPHUBAIOT MUIETKONH B KOJIOOUYKY 10 MIT jKemyqoYHOTO COKa, JOOABISIFOT
1 ka0 quMeTHiIaMuHoa300eH301a 1 2 Karui GeHondTanenHa. [Ipy Hamu4Yuu B Kenyg04HOM CO-
K€ CBOOOJHOM COJISTHOM KHMCJIOTBI OH OKPAIIMBAETCS B KPACHBIN LIBET ¢ PO30BBIM OTTEHKOM, IIPH €€
OTCYTCTBHHU Cpa3y MOSBISETCS OpaH)KeBask OKpacka.

Turpytot cBoOOaHYIO consiHyto kucioTy 0,1 H NaOH 13 MUKpOOOpETKH 10 MOSBIECHUS OpaHKe-
BOT'O OKpAIlIMBaHUS M pe3ynbTar 3anuchiBaloT (1-1 orMerka). He moGapisis mienoun B OIOpETKY, Mpo-
JOJDKAIOT TUTPOBAHKE JI0 TIOSBJICHHUS JTUMOHHO-KEITOTO [IBETa M PE3yJbTaT 3alMCHIBAIOT (2-51 OTMET-
ka). [Ipo10o/DKatoT TUTPOBAHKUE JI0 TIOSIBJICHHS PO30BOT0 OKpaIBaHus (3-51 0TMETKA).

Jlns pacuera conepkanusi cBobonHoit HCl ucnonb3yercs 1-s1 ormerka (ot 0); cBsi3aHHOM
HCI — pasuuia mexay 2-i u 1-it ormeTkamu; o0ieit kuciaoTHoeTd — 3-51 otMeTka (ot 0). Pacuer
MIPOBOAT 110 hopMyIIe:

X (Mmmons/1) = A x 1000 x 0,1/ 10,
rae A — xonnyectBo 0,1 H pactBopa NaOH, nomeamee Ha TuTpoBanue, mi; 10 — KoIMuecTBO
’KEJTYy/I0YHOTO COKa, B3ATOro st TuTpoBaHus, mi; 0,1 — KoimdecTBo Mr — 3KB. Ieno4d B 1 M
0,1 1 pactBopa, mmouib; 1000 — mepecuet Ha 1 aUTp.

Pesynbrarsr:
Cro6oanas HCI Cesizannas HCI OO0masi KHCJIOTHOCTh
Kenynounblii coxk  Ajp= Ap = Ary—Ar= Az =
Nel X (Mmonb/it) = X (MMoJIb/1T) = X (MMonb/i1) =
Kenynounblii cox  Ajp= A= Ary—Ar= Az =
Ne2 X (MMOJIB/IT) = X (MMoJIb/1T) = X (MMonb/i1) =
Kenynounblii coxk  Ajp= A= Ary—Ar= Az =
Ne3 X (MMob/11) = X (MMoJIb/1T) = X (MMonb/i1) =

Knunuko-ouaenocmuueckoe 3nauenue. Ilpum 3a007€BaHUAX KEITyJKa KHCIOTHOCTb MOKET
OBbITH HYJIEBOM, MOHMWKEHHON M MOBbIICHHOH. [Ipy s13BeHHON 0O0J€3HM Kely/IKa WM TUIeparui-
HOM TacTpUTE MPOUCXOJUT YBEIMUEHUE COAEepPHKAHUS CBOOOTHOM COJISTHOM KUCIOTHI U O0IIeH Kuc-
JOTHOCTH (runepxjopruapusi). [Ipu rumoanugHOM racTpuUTe WM pPake >Kelyaka HaOioaercs
YMEHbIIIEHNE KOJIMYECTBA CBOOOIHOM COISTHONW KUCIOTHI M 001l KUCIOTHOCTH (TUITOXIIOPTHIPHS).
IIpu pake ;xenyaka, XpOHUYECKOM FaCTPUTE NHOTJa OTMEYAETCs MOJHOE OTCYTCTBUE COJITHOM KHC-
n0ThI (axaopruapust). [Ipu 3710kauecTBEHHOM MaJOKPOBUH, MIPH paKe JKelyJKa 4acTo HalOIogaercs
MOJTHOE OTCYTCTBHE COJISTHON KUCIIOTHI U TIeTICHHA (AXUIIHS).

BeiBo:

Pabota 2. Oonapyscenue monounoit kuciomol peaxyueit Ygpgenvmana
Morno4dHas KUCJI0Ta OTHOCUTCS K TMATOJOTHYECKHM COCTaBHBIM YACTSAM KETyJOYHOTO COKa U

oOHapyKUBaeTCsl MPU axXJOPTUIPHUU BCIEACTBHE YCUIICHUS IPOLIECCOB OPOKEHUSI B JKEITYAKE.
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Ipunyun memooda. Ilpu nobGaBieHuu K peakTuBy Y ddenpMana, UMeoUeMy (UOJIETOBYIO
OKpACKy, MaTOJOTHYECKOTO JKEITYJOYHOTO COKa IOSBIISICTCS KEITO-3€JICHOEC OKpaIluBaHUE BCIICH-
CTBHUE 00pa30BaHUs JaKTaTa Kee3a (MojokuTenbHas peakuus Y hdenpmana).

Xoo pabomei. T'oToBsaT B npobupke peaktuB Y pdenbmana (20 xanenb 1%-HOro pactBopa
¢denona u 2 xarm 1%-HOTo pacTBOpa XJIOPHOTO kene3a). JJo0aBisoT B IpOOUpPKY S5 Kamens Kemy-
JTOYHOTO coKa. [Ipy HaTM4Yru MOJIOYHOW KUCIIOTHI MOSIBIISIETCS JKEJITO-3eIeHast OKpacKa.

Pe3ynbratsr:

BriBox:

IToanuce npenonasarens:

3AHATHE 18. BHYTPUKJIETOUYHbBI OGMEH AMUHOKHUCJIOT. OIIPEJEJIEHUE
AKTUBHOCTU AMUHOTPAHC®EPA3 B CbIBOPOTKE KPOBU

AKTyaJILHOCTb TEMBbI

[TocTynuBIze B KJIETKA aMUHOKHCIOTH 00pa3yrOT (POH aMHHOKHCIOT, KOTOPBIA MO0 JI-
HSETCA 3@ CUET paclajia MUILEBbIX U TKAHEBbIX OEJIKOB U aMUHOKHUCIIOT, 00pa3yIoIuXCs U3 Ipy-
TUX BeleCTB. AMHUHOKHUCIOTHI (DOH/Ia KIETKH MUCIOIB3YIOTCS I CUHTEe3a OCJIKOB U APYTUX CO-
eAMHEHMH, a TaKXe MOJBEpralTCs WHIMBUIYaAIbHBIM IIPEBPAILEHUSIM M OOLIMM PEaKLusiM 0 0-
MEHa — JI€3aMMHUPOBAHUIO, TPAHCAMUHUPOBAHUIO, AEKAPOOKCUIMPOBAHUIO U AKTHUBALUU IIPU
OuocuHTe3e OenkoB. Peakuuu Je3aMMHMpOBaHUS NPUBOAAT K OOpa30BaHMIO aMMHakKa.
HauGonpuryto posib urpaer riayramaTaerujporeHasHas peakuus. B xoae peakuuil nepeaMuHu-
pOBaHUS MPOUCXOAUT pacnaj, aMUHOKHUCIIOT, CHHTE3 HOBBIX aMHUHOKMCIOT M OOecrneduBaeTrcs
B3aMMOCBS3b PEAKIUN YyIIIeBOJHOr0 U OenkoBoro oomeHa. [lpu nexapOoKCUIMPOBAaHUM aMMH O-
KHCIIOT 00pa3ytoTcsi OMOTeHHbIE aMMHBI — TPUINITAMUH, CEPOTOHMH, ructamut, ' AMK, urpato-
[I1€ BAXXHYIO pOJIb B OpPraHU3Me.

Ieanb 3ansaTHA
VYcBouth o0miye nytu ooOMeHa aMMHOKUCIOT. [lonyunTs npeacraBineHne o myTsax oOMeHa Oe-
3a30THCTOTO OCTAaTKa aMMHOKHUCIIOT, O POJIM aMUHOKHCIOT B 00pa30BaHUU Ba)KHBIX OMOJIOTHYECKU
aKTUBHBIX coenuHeHuil. Ha mpumepe ompeneneHus akTUBHOCTH aMHUHOTpaHc(epas B CHIBOPOTKE
KpPOBHM IOKa3aTh 3HaYEHUE HMCIIOJIb30BAaHUS MHIUKATOPHBIX ()EPMEHTOB B IMArHOCTUKE, MPOTHO3M-
pOBaHMM T€YEHUsI 3a00JI€BaHUN U OLIEHKE (P PEKTUBHOCTHU JICUEHUSI.

TpeGoBanusi K HCXOHOMY YPOBHIO 3HAHUH
J171 TOJTHOTO YCBOEHUS TEMBI HEOOXOAMMO OBTOPUTD U3!

® OUO0Op2aAHUYECKOU XUMUU
CTPOEHHE AMUHOKHCIIOT,
CTPYKTYpHAasi OpraHU3aIus OSITKOBBIX MOJICKYIT;

® U3 OUOoN02UYECKOU XUMUL

— (epMeHTHI KJ1accoB TpaHcdepas, a3 U OKCHA0PENyKTa3; CTPYKTypa KOhepMEHTOB OKCH-
nopenykras (HAL', HAJI®®, ®MH, ®AJT).

JlJ1s1 NpOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJIHUTE CJIeAYIOIINE 32 aHNs:

3aoanue 1. Jlanuple BpaueOHOTO OCMOTpa MOXKHIIOW JKEHIIUHBI, POXKUBAIOIEH B J0ME IS
IIpecTapelibiX, COOTBETCTBOBANIN Nepudeprueckoii HeliponaTun. JlabopaTopHble aHaIN3bl OATBEP-
JWIA HEIOCTATOYHOCTh THAMHHA. AKTUBHOCTb KaKMX IPOLIECCOB CHUKEHA IIPU JTaHHOM I'MIIOBHUTA-
MHUHO3€?
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A. TpaHcaMUHUpPOBaHNE AMMUHOKHCIIOT.

b. JlekapOoKkcuanpoBaHre aMHHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHHUE O-KETOKUCIIOT.
I'. OkucnuTenbHOE 1€3aMUHUPOBAHIE aMUHOKHUCIIOT.

3aoanue 2. Becnomuute kinaccupukanuio GpepmeHToB. DepMEeHTH KaKHX KJIACCOB YYaCTBYIOT B
KaTaJu3e peaKiuii 1e3aMUHUPOBAHHS, IEPEaMUHUPOBAHHMS, ICKAPOOKCHITMPOBAHUS aMHHOKHCIIOT?

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

BOI[pOCI:I AJIs oﬁcymennﬂ

1. AMMHOKHCIOTHBIN (POHT KJIETKH, UCTOYHUKHU TIOMOJHEHHUS U ITyTH UCTOJIH30BAHUS.

2. TpancamuHupOBaHue, aMUHOTpaHcepasbl, KopepMmeHnTHas (yHKIUs ButamuHa Bg Kin-
HUKO-MarHOCTUYECKOE 3HAYCHUE ONpPEIeNICHHsI aKTUBHOCTH aMUHOTpaHc(hepas3 CBIBOPOTKU KPOBH.

3. [lytn ne3aMuHHpPOBAHUS aMUHOKHUCIOT. OKUCIUTENbHOE Ae3aMUHUpOBaHUE ((EpPMEHTHI,
koepmeHThl). OKUCIUTENBHOE JAC3aMUHUPOBAHUE TIYTAMHUHOBOM KHCIIOTBI (XMMH3M), 3HAUYCHUE
rIIyTaMaTaeruiporeHa3Hoi peakuu. Hempsimoe nezaMuHupoBaHue.

4. [Tytn ucnonb30BaHus 0€3a30TUCTOTO OCTaTKa aMUHOKHCIIOT. [ TMKOTEHHBIE U KETOT€HHBIC
aMUHOKHUCIIOTHL. CriocOOBI CHHTE3a HOBBIX aMUHOKHUCIIOT.

5. JlekapOoKCHIMpOBaHNE AMHHOKHCIIOT, (hepMEHTHI, KopepMeHT. brorenHsie aMuHbI (TPHUII-
TaMUH, CEpOTOHUH, TUCTAMHH, Y-aMUHOMACIIsSIHAsL KUCII0Ta), peakuuu oOpa3zoBaHus, Onogorndyeckas
ponb.Karexonamunsl (opaMuH, HOpaapeHaTuH, aAPSHAINH), IPOUCXO0XKICHHE, ONOJIOTHYeCKas-
ponb. Pacian GMOTreHHBIX AMUHOB.

CIIUCOK UCITOJIb30BAHHOM JIUTEPATYPBI
OcHoeHasn
1. Buonoeuueckaa xumus / B. K. Kyxra [u np.]. Mocksa : bunom, Munck : Acap, 2008. C. 277-281, 286287,
296-301.
2. Huxonaes, A. AI. buonornueckas xumus / A. 5. Hukomaes. Mocksa : Beicimast mkoia, 1989. C. 308-315.
3. Koncnekm NEKIHM.
4. bBuonoeuueckas xumus / A. JI. Taranosuu [u ap.]. Munck : Benapycs, 2013. C. 107-112.
Hononnumensnasn
Jlenunooicep, A. OcHobl Onoxumun / A. Jlerurmxep. Mocksa : Mup, 1985. C. 571-576.
2. Mappu, P. buoxumus denoseka / P. Mapwu [u np.]. Mocksa : Mup, 1993. C. 306-3009.

=

3anaHus 171 CAMOCTOSITEJILHOM PaoThI

3aoanue 1. Y MyX4uHBI, B TEUEHUE UIUTEIHHOTO BPEMEHHU 3JI0YNOTPEOISBILIETO aIKOTOJIEM,
3HAYMUTENIBHO MOBBIIIEH YPOBEHb aJaHWHAMHHOTpaHcdepasbl KpoBu. Kakue 6GnoxuMudeckue peak-
LMY KaTaIU3UpYyeT JaHHbIA GepMEeHT?

A. IlepeamuHupoBaHue. I'. lekapOokcuinpoBaHue.

b. OxucnurensHoOE A€3aMUHUPOBAHME. . TpancMeTniipoBaHue.

B. Cunre3 riyramara.

3aoanue 2. Y 601bHOTO ¢ MH(MEKITMOHHBIM T€MAaTUTOM YCTAHOBJIECHO PE3KOE YBEITUUYCHHUE aK-
TUBHOCTH TTyTaMaTACTUAPOTEHA3bl B KPOBU. Y KAKUTE BUTAMUH, KOTOPBI SIBISIETCS KOPEepMEHTOM
JTAaHHOTO YH3UMa:

A. Hukotnnammu . B. ®onmeBas kuciuora.

b. TnamuH. I'. IIupuniokcus. . AckopOuHOBasi KUCIIOTA.

3adanue 3. Y GONBHOTO TOCJIE NEpPEeHECEHHOro MH(pApKTa MHOKAp/a B TeueHHe 2-X CYTOK
3HAUMTENLHO IOBHIIIATACH AKTHBHOCTH aclapraraMHHOTpaHc(epasbl B KPOBH. YKaxuTe Kodep-
MEHT JJaHHOTO (hepMeHTa:

A.HAJ'. B.®AJl. B.HAJI®". T.Tlupunokcansdocdar. JI. Tmammammpodochar.

3aoanue 4. Ilocne snunentuOpMHOTO MPHUMAIKA IEAUATPOM OBbLIT OCMOTPEH I'pyIHOU pede-
HOK, TIOJIYJArOIINil HCKYCCTBEHHYIO muIly. ¥ pebeHka oOHapykeH Takxke nepmatut. [Ipu mabopa-
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TOPHOM OOCJIEZIOBAaHMH YCTAHOBIJICHO CHIDKEHHE aJlaHUH- U aclapTaTaMHHOTpaHC(epa3HOW aKTHB-
HOCTH B KpoBH. HemoctaTkom kakoro kodepMeHTa 00YCIIOBICHO CHHIKCHHE CKOPOCTH TpaHCaMU-
HUPOBAHUS aMUHOKUCIIOT?

A.HAJ'. B.HAJ®'. B.®AJl. T.Ilupunoxcansdochara. JI. Tuammanupodocdara.

IIpasunbrnocms pewenuii npogepbme, CONOCMABUE UX C OMBEMAMU.
IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHUS TE€MbI)

3adanue 1. lleHTpasibHas POJb TITYTAMUHOBOM KHCIOTHI B IPOMEKYTOUHOM OOMEHE aMHHO-
KHCIIOT ONPEIENIAETCs TEM, YTO INIyTAMUHOBAsI KUCJIOTA!

1. YyacTByeT B TpaHCAaMUHUPOBAaHUU KaK yHUBEpcanbHbIi JoHOp NHy -rpynmnsl.

2. Jlerko oOpa3yeTcsi U3 0-KeTOTIyTapOBOI KUCIOTHl — YHHBEPCAJIbHOI'O aKIENTOpa aMHHO-
TpyIIL.

3. Jlesamunnpyercst HAJT -3aBucHMOIA ITyTaMaT/IeruaporeHasoil.

4. SIBnsieTcs 3aMEHUMOIN aMUHOKHCIIOTOM.

3aoanue 2. 1lpu nekapOOKCUIMPOBAHUN KaKMX aMHUHOKHUCIOT WJIHM UX MPOU3BOJHBIX 00pa3y-
FOTCSI CIIEYIOIINE OMOTEHHBIC AMUHBI?
1. TpuntamuH. 2. CepOTOHMH. 3. 'ucramuH. 4. TAMK. 5. HlodbamuH.

OTBeTHI K 3aJaHUSIM

/Jlna camonpoeepku ucxoonozo ypoeusa snanuii:1- B.
Jlna camocmoamenvuoii pabomor:1— A. 2— A. 3—-T. 4—T.

JIABOPATOPHAS PABOTA (80 munyT)

HNHcTpyKuus K NPAKTUYECKOMY 3aHATHIO

Onpeodenenue akmueHocmu anaHunoeoi amunompaucgepazol (AnAT)

AmuHoTpaHcdepassl (TpaHCaMHHA3bl) — (EPMEHTHI, KOTOPBIE HCIIONB3YIOT B KauecTBE KO-
depmenTa poconupuaokcanb U KaTAIU3UPYIOT 0OpaTUMBINA IEPEHOC aMUHOTPYIIIBI C AMUHOKH C-
JIOT Ha KETOKUCTOTHI. OnpeaeneHne KOHIEHTPAuU 00pa3yoIUXCs 0.-KETOKUCIOT JIEKUT B OCHOBE
METOIOB OIIPE/ICIEHUS] aKTUBHOCTH TPaHCaAMHHA3.

Ipunyun memooa. B pe3ynpTaTe nepeaMHHHPOBAHUS allaHUH MPEBpaIlaeTcs B MHUPOBUHO-
rpajgHyto Kucioty. Jlobasnenue kucioro 2,4-TMHATPOGESHUITHAPA3HHA OCTaHABIUBAET (PepMEHTa-
TUBHBIN Mporiecc. OOpa30BaBIIMIACS THAPA30OH MUPOBUHOTPATHON KUCIOTHI B IIEIOYHON cpefe na-
€T KOPHYHEBO-KPACHOE OKpAIIMBAaHWE, MHTEHCHBHOCTD KOTOpOFO nponopuHOHaana KOJINYECTBY
o0Opa3oBaBIIerocs MUPyBaTa.

AKTHBHOCTh aMHHOTpaHC(epa3 BBI-
paXarT B MHUKPOMOJSX MHPOBHHOTPAI-
HOM KHUCJIOTHI, 00pa3oBaHHOM 3a | yac uH-
KyOanuu npu temmeparype 37 °C B pac-
yeTe Ha | M1 CBIBOPOTKM KpoBU. B HOpMe
aKTUBHOCTh aMHUHOTpaHcdepas B KpOBHU
HeBenuka u coctapisier aisg AcAT ot 0,1
no 0,45 mxmonb/d - M, a s AnAT —
0,1-0,68 MKMOJIB/Y - MII.

Xoo pabomwi. B pobupky BHOCAT 0,5
MJI CyOCTpaTHOrO pacTBOpa, 3aTeM J00aB-
mstor 0,1 M mccnenyeMoil ChIBOPOTKH U

AN S A

MHKYOHpYIOT B Tepmoctare 30 muH mpu 37 ”0,4 1,2 o 20 " 28 3,6 4,; 52
°C. 3arem npwmBatoT 0,5 M muHUTpOdE-
HINTU/I-PA3MHOBOTO PACTBOPA M MPOOHI BBI- mxr [1BK B npobe

nepkuBaroT 20 MMH IIpU KOMHAaTHOM TeMIle-
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parype. Ilocie sroro nob6asnstor 5 mit 0,40 NaOH, TmarensHO epeMennBaioT U OCTaBisoT Ha 10 Mu-
HYT IIPYU KOMHATHOM TeMnepaType Uil pa3BUTHS OKpacku. ONTHYECKYIO TUIOTHOCTh U3MEPSIIOT Ha (hoTO-
ANEKTPOKOTIOPUMETPE € 3eNieHbIM CBeTOGIILTPOM (530 HM) B KroBeTe ¢ mMpuHOW 10 MM MPOTUB KOH-
TPOJBHOM MpoObI Ha peakTuBbl. KOHTpObHAS PoOa CONEPIKUT BCE MHTPEAUEHTHI ONBITHON MPOOBI 3a
UCKITIOYEHHEM CBIBOPOTKU KPOBHU, BMECTO KOTOpO# 6epyT 0,1 M1 AUCTUIIIIMPOBAHHOM BOJIBI.

Pacuer akTMBHOCTH HPOM3BOJIUTCS 1O T'OTOBOMY KaJMOpPOBOUYHOMY IpauKy 3aBUCHUMOCTHU
koHueHTpauuu [IBK oT onrvuyeckol MIOTHOCTH OKpAlIEHHOrO pactBopa. [lepecuer akTMBHOCTH
(dbepMeHTa B MKMOJIb TMPOBUHOIPATHON KUCIIOTHI TPOU3BOAST 1O ClleAyrollel popmye:

ATAT(MMomb/a - M) =a - 10 - 2/ 88,
IJie @ — KOJIMYECTBO TMPOBUHOIPaAHON KKCIOThI B 0,1 MJI CBIBOPOTKH, HalJICHHOE 110 KaIMOPOBOYHO-
My rpaduky B MKT; 88 — Macca 1 MKMOJTb TUPOBHHOTPATHOM KHUCIIOTHI B MKT; 2 — KO PUIIMEHT T1e-
pepacuera Ha 1 yac nakyOanmu; 10 — koaddurmenT nepepacuera Ha 1 MII CHIBOPOTKH.

Pesynbrat: E = a= Pacuer:

Knunuxo-ouacnocmuueckoe 3nauenue. AMUHOTpaHC(epa3bl OTHOCSATCS K HHIUKATOPHBIM
dbepMeHTaM, U ONpeAeNieHue WX aKTHUBHOCTH LIMPOKO MPUMEHSETCS B IUArHOCTUKE 3a00JeBaHUM
cepana u nedenn. [Ipu mHpapkre Muokapaa yepe3 4—6 4acoB HAOJFOAACTCS MOBBIIICHUE YPOBHS
AcAT, makcuMalibHa €e aKTUBHOCTH 4yepe3 24—36 JacoB. AKTUBHOCTh 00€MX aMHUHOTpaHcdepas, B
ocobenHoctr AAT, noBbimaercs npu HHPEKITUOHHOM renatute. OCOOEHHO BakKHA TUArHOCTUYE-
cKasi HeHHOCTh onpenenenus AnAT npu 6e3xentymHsix Gopmax 6o1e3Hu boTkuHa 1 B MHKYyOaI -
OHHOM IIEPUO/JIE.

BriBoa:

IToanuce nperoaaBaTClIA:

3AHSATHE 19. IYTHU OBE3BPEX KUBAHUA AMMHUAKA. KOJIMYECTBEHHOE
OINIPEAEJIEHUE OCTATOYHOI'O A30TA KPOBU U MOYEBHUHBI
B MOYE

AKTyaJIbHOCTb TEMBbI

OO6pazyromuiicss B mporecce Meradojin3Ma aMMHAK SIBIISIETCSI TOKCHYHBIM COEMHEHUEM, B
MEPBYIO OYepe/b Ui LEHTPATbHOM HEPBHOW cUCTeMbl. HapylieHue npoieccoB ero CBsI3bIBaHUS U
00€e3BpeXXUBAHUA BEJET K TUIEPAMMOHUEMHH, KOMaTO3HOMY COCTOSIHUIO M CMEPTH OO0JIbHOTO. 3Ha-
HUE MPOIIECCOB 00E3BpEKMBAHUS aMMHUaKa HEOOXOIUMO JUIsl TIOHUMAaHUS MEXaHW3Ma BO3HUKHOBE-
HUA TUIICPAMMOHUCMUH, CHOCO6OB 60pB6I>I C HCIO, a TAKXE IJId CBOCBpeMeHHOfI JUArHOCTUKHU U
JICYCHUs BPOXKICHHBIX HAPYHMICHUI OPHUTUHOBOTO IMKIA PEAKIMA CHHTE3a MOYEBHHBI. 3HAKOM-
CTBO C HacJIeZICTBEHHBIMU HapyIICHUSIMH OOMEHa aMUHOKHUCIIOT HEOOXOIMMO JIJIsl CBOEBPEMEHHOTO
BBISIBJICHHSI 9TUX 3200JI€BaHMI U UX JICUCHUSI.

OcTaTo4HbIi a30T KPOBU BKJIIOYAET B ce0s psll BAXKHEUIIUX MMOKa3aTelel a30TUCTOro odMe-
Ha. B xnuHMYecKol 1abopaTopHOil MPAKTUKE OMpEAeIeHHe OCTAaTOYHOTO a30Ta M ero (pakiwii, a
TaK)kK€ MOUYEBHUHBI B MOUE TTIOMOTAET OI[EHUTh BBIJCIUTENbHYIO (DYHKIIUIO MTOYEK, CTETICHb MOYeYHON
Y TICYEHOYHON HEeI0CTAaTOYHOCTH.

ean 3ansaTUs

I/ISy‘II/ITB IIPpOLECCHI 0663Bpe)KI/IBaHI/ISI aMMHAKa B OPraHu3Me€ M BO3MOXXHBIC MEXaHHU3MbI pa3-
BUTHUA THUIICPAMMOHHCMHU. HpI/IO6pCCTI/I HaBbBIKK KOJMYCCTBCHHOI'O OIIPCACIICHUA OCTATOYHOI'O
a30Ta KpOBHU U MOYEBHUHEI B MOYE€ U YCBOUTH JUATHOCTHUYCCKYIO ICHHOCTD 3THUX ToKa3aTeieii.
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TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I

J1J1s1 TIOJTHOTO YCBOGHUS TEMBI HEOOXOIUMO MTOBTOPUTH 3.
® o0well xXumuu.
— aMMHaK M COJIM aMMOHHUS KaK COCIMHCHUS a30Ta;
® OU0OpeaHUYeCKOU XUMUL.
MOYEBHHA — KOHEYHBIM MPOAYKT a30TUCTOTO OOMEHa B OpraHU3MeE YeIOBEKa; CTPYKTYpa
¥ CBOMCTBA MOYCBUHEI,

® OUOI0CUYECKOU XUMULL:

— (epMeHTHI KJIacCcoB TpaHcdepas, Tua3, TUAPOIa3, JIuras.

I[.]'[ﬂ MPOBEPKU UCXOTHOI'0O YPOBHHA 3HAHUM BBLIIIOJIHHUTE caeayouime 3aqjanus:

3adanue 1. AMMHaKk B KJIETKe 00pa3yeTcsi B pe3ysibTare:

A. Peakiuii ne3aMUHUPOBAHUST AMUHOKHUCIIOT.

b. Peakuuii nepeaMUHUpPOBAHUSA. I'. Peaknuii exapOOKCHIMPOBAHUS AMUHOKHCIIOT.
B. Peakunii pacnaga 6uorennsix aMmuHoB. /[. Hempsimoro nezamMuHupoBaHwUs.

3aoanue 2. HazoBute QepMEeHTHI, KAaTATU3UPYIONIME B OPTaHU3ME YEIOBEKA PEaKIIMH OKFHC-
JUTEIHHOTO JIe3aMUHUPOBAHUST aMHUHOKHUCIIOT:

A. Okcupaza D-aMuHOKHCTIOT. I'. 'myramarnexkapOokcuiasa.
Bb. Oxcunaza L-aMuHOKHCIIOT. . I'myramarneruaporesasa.
B. Monoamunookcunaza (MAO). E. AnanmnamuHoTpancdepasa.

3aoanue 3. HOHOJ’IHI/ITG CXEMY pCaKlMU OKUCIUTCIbHOI'O A€3aMUHUPOBAHNS IN1yTaMaTa HEA0-
CTarOIIMMHM KOMIIOHCHTaMM:
?

Kodepment 2 \
I'myramar ——— > o-UMHHOIIIyTapaT —————>0-KeToriryrapar + ?
DepMeHT?
A. I'myramaTaekapOokcuiiasa. b. I'myramarneruaporenasa.
B. AcnapraramuHoTpaHcdepasa. I'. HAJ". J. AL E. DMH.
XK. HxO. 3. NHa. n. CO,. K. NO,

Hpa@uﬂbHOCWlb pemeHud npoeepbnie, conocmaeue ux ¢ omeemamul.

Bonpocs! nu1s1 06cyxneHust

1. Ilytu cBA3bIBaHHMA aMMHakKa B KJE€TKaX (BOCCTAHOBUTEIbHOE aMUHUpPOBAaHUE O
KeToryyTapara, CHHTE3 TJyTaMMHa M acnaparuHa, oopasoBanue kapbamomidocdara). TpancnopT-
Hble (pOpMBI aMMHAKa.

2. O0Opa3oBaHue cojeil aMMOHHMS B TIOYKaX (MCTOYHUK aMMHUAKa, poJib MIyTaMUHAa3bl U IIIyTa-
MaTAETUAPOTeHa3bl, 3HAU€HNE aKTUBUPOBAHUS IITyTaMHHA3bI [TOYEK ITPH AllUI03€).

3. Ponb kj1€TOK neueHu B 00e3BpeKuBaHUM aMMuaka. OpHUTHHOBBIN IIMKJI MOUYEBHHOOOpa30-
BaHU4 (CXxema IMKJIa, cyOcTpaThl, pepMeHTHI, SHEpreTHYecKoe o0ecriedeHne, CBsI3b ¢ IMMOHHOKHC-
JIBIM IMKJIOM, peryisiuus). Cyap0a MoueBUHBL. [ nniepaMMOHUEMHSI, TPUYHHBI.

4. OcTaTOYHBId a30T KpOBU (OCHOBHBIE KOMIIOHEHTHI M MX OTHOCHUTEIBHOE COJIEp)KaHUE).
KimHuKo-1narHocTiueckoe 3HauYeHHe.

CIIUCOK UCTTOJIb30BAHHOM JINTEPATYPBI
Ocnognasn

1. Buoaocuuecxas xumus / B. K. Kyxra [u np.]. Mocksa : bBunom, Munck : Acap, 2008. C. 281-286, 293-296.
Koncnexm nexnuui.

3. Buonoeuueckas xumus / A. J1. Taranosnd [u ap.]. Munck : benapycs, 2013. C. 110-111.
ZIO”OﬂHumefleaﬂ

Jlenunoocep, A. OcuoBbl onoxumuu / A. Jleaunmxep. Mocksa : Mup, 1985. C. 578-597.
2. Max-Mioppei, ¥. O6Men BeniecTB y 4enoBeka / Y. Mak-Mioppeii. Mocksa : Mup, 1980. C. 280-300.

N

=
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3agaHus 118 CaMOCTOSITeIbHON PadoThI

JUis 3aKperuieHns MaTepraia HeoO0XoauMo o0paTuTh 0co00e BHUMAaHNUE HA XUMHU3M peak-
LU JTOKaJbHOTO 00€3BpeKUBAaHUS aMMHaKa B TKaHSAX; Ha MOCJIEI0BATEIbHOCTh pPEeaKuil OpHU-
THHOBOTO IHKJa MOYEBHHOOOPA30BaHMS; HA CBSI3b OPHUTHHOBOTO IHKJIA C JIMMOHHOKHCIBIM
uukiom Kpebca; Ha KIMHUKO-IMarHOCTUYECKOE 3HAUYEHHME OIpEeNeNICHUs] OCTaTOYHOrO a30Ta
KPOBHM U MOYEBUHBI B MOYE.

3aoanue 1. IlogoGepute COOTBETCTBYIOLIUE Mapbl BOIIPOC — OTBET:

A. ®epMmenT opHuTHHKapOamounTpancdepasa 1.YuacTByer B CHHTE3€ apTrUHUHOSHTApHOU

(OKT). KHCJIOTBI.
b. ®epmenT aprunasa. 2. Y4acTByeT B CUHTE3€ LIUTPYJUINHA.
B. ®epMeHT apruHUHOCYKIIMHATCUHTETa3a. 3. YUacTBYeT B pacnajie apruHUHOSHTapHOH
KHCIIOTBI.
I'. ®epMeHT aprUHUHOCYKIMHATINA3A. 4. YyacTByeT B peaKklMy I'MIpoJin3a apruHUHa.

3aoanue 2. HazoBuTe (pepMEHTHI, KaTATU3UPYIOIINE CIEAYIOMINE PeaKIUu:
1. OGpa3oBanue aMuaa IIyTaMUHOBOM KHCIIOTHI.

2. BoccranoBuTeIbHOE aMUHHPOBAHUE 0.-KETOTITyTapara.

3. I'unponu3 aMuaa TIyTaMUHOBOW KUCIIOTHI.

4. O6pa3oBaHuEe aMua acllaparuHOBOW KUCIIOTBHI.

5. O6pa3zoBanue kapoamoundocdara.

HpCIGZ/lJleOCI’I’Ib pemelmﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHH S T€MbI)

3aoanue 1. B xnuHUKY TIOCTYNUIT OOJIBHOW C MMOBTOPHBIMH PBOTAMH, CYAOPOKHBIMH TTPUIIA/I-
KaMH, ¢ oTepel CO3HaHMUs, BbI3BAHHBIM OTpaBJICHUEM aMMHUaKoM. BriOepuTe npuunHy noTepu co-
3HAHUA U CMEPTHU IIpU BbicoKoW KoHUeHTpauuu NHz B kpoBu:

A. CHMXeHMe KOHLEHTPALUHU TIIFOKO3bI B KPOBH.

b. IloBbiIeHNE COEepKaHUS MOYEBUHBI B KPDOBH.

B. IloBbimenue conepxanus anetmi-KoA B nedenu.

I'. Camxenue koHueHTpauuu AT® B Ki1eTkax Mo3ra.

J1. IloBbIlIEHNE COAEpAKAHUS TIIOKO3bI B KPOBH.

3aoanue 2. Ckonpko Moneit AT® tpebyercs st cuntesza 1 mons moueBuHbI? Kakue peakuun
LIUKJIa MOYEBUHOOOpa30BaHus YT ¢ 3aTpaToil ATD?

3aoanue 3. Onennre pyHKIMOHAIBHOE COCTOSIHUE NIEYEHU U 1ouek y 60ibHbIX C. 1 A. ¢ yue-
TOM OMOXMMHUYECKHX MOKa3aTeslel KpOBU U MOYH.

1.V 6onprHOro C. conepkanue MO4YeBHHBI B KpoBH 1,8 MMomnb/in. C Mou0il BeIBOIUTCS 12 T
MoOueBHHBI B cyTKH. [ToTpebienune Oenka ¢ mumeil — JocTaToqHoe.

2. bonbHOU A. motpebmnser B cytku 105 T momHOomeHHOTo Oenka. CojepkaHue MOYCBUHBI B
KpoBH 14 MMOJIB/JI, ¢ MOYOM BBIBOAUTCS 8,5 T MOYEBUHBI B CYTKH.

OTBeTHI K 32JaHUSAIM
Jlna camonpoeepku ucxoonozo ypoens snanuii: 1 — A, B, 1. 2— A, b, JI.

r K
3 —I'nmyramat —)OC-I/IMI/IHOFJ'IyTapaTX—)OL-KeTOI‘HYTapaT + 3.
B

Jlna camocmoamenwvhou pabomut.

1-A2,b4,B1,T3.

2 — (1 — I'nyramuncunTerasa; 2 — Lmyramar I (HAJIOH-H"); 3 — I'nyramunasa; 4 — Acna-
paruHcuHTeTa3a; 5 — Kapbamoundocdarcunrerasa).
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JIABOPATOPHAS PABOTA (45 munyT)
HMHCTPYKIHUS K NIPAKTHYECKOMY 3aHATHIO

PaGora 1. Onpeodenenue codepricanus mouesunvl 6 moue

C mouoii 310poBOro uesioBeka Boiaessercs 3a cyTku 2035 1 wim 333—583 MMOJIb MOYEBUHBI.

Ipunyun memooa. MeToJ1 OCHOBaH Ha CIIOCOOHOCTH MOYEBHHBI, COJIEpIKaIIeli aMUHOT PYIIIIHI,
00pa3oBBIBATh C 7-AUMETUIAMHUHOOCH3AIbAETHIOM B KHCIOW cpelle KOMIUIEKCHOE COeAMHEHHUE,
OKpAIlICHHOE B XENThIA 1BET. IHTEHCUBHOCTh OKPACKU MPSAMO MPONOPLHOHATbHA KOHIICHTPALUU
MOUEBHHBI B HCCIIEAYEMOM MOU€ U ornpeaensieTcss GOTOMETPUUYECKU.

Xo0 pabompi. ITunetku 1 NpoOHPKU JOIKHBI OBITH 0053aTEIBHO CYXUMH.

B tpu npoOupku HanuparoT 1o 0,2 MJI COOTBETCTBEHHO MOYH (OIBITHAS Mpoba), CTaHAApTHO-
ro pacTBopa MOYEBHHBI (25 Mr/mi) U BOIbI (KOHTPOJIb HA PEAKTHUBBI), JOOABISIOT B KaXIYIO
nol,2 man 2% pactBopa napaguMeTUIaMHUHOOCH3aNbIETHIa U TIIATENbHO MepeMeNnBaiT. Yepes
15 MUH ONBITHYIO M CTaHAAPTHYIO NMPOOBI (POTOMETPUPYIOT B CYXUX KIOBETaX TOJIIMHON 3 MM ¢
cuHUM cBeTOGHILTPOM (440 — 490 HM) MPOTHB KOHTPOJIBLHON MPOOHI.

ConepkaHre MOYECBHHBI B ONBITHON MPOOE PaCCUUTHIBAIOT MO CTAHAAPTHOMY PACTBOPY MO-
4eBUHBI 110 hpopmyrie:

Con = CCT'Eon / ECT,

rae Coy — KOHIIEHTpAlMs MOYEBHHBI B Moue B npobe Mr/mit; C.; — KOHIIEHTpalus MOYEBUHBI B
CTaHIapTHOW mpobe, 25 mr/mi; E,; — ONTHYECKas TUIOTHOCTh MPOOBI; E.; — ONTHYECKAas TUIOT-
HOCTh CTAaHAAPTHOTO PACTBOPA MOYEBUHBI.

[TonydyeHHyto BenuuuHy yMHOXkaroT Ha auype3 (1200—-1500 mi) u mosiydaroT CyTOYHOE CO-
nepxaHue MoueBHHbBI B Moue. Koaddumuent nepecuera B enunuisl CU (mmons/cyt) pasen 0,0167.

Pesynbratel: Ey, = E..= Pacuer:

Knunuko-ouaenocmuueckoe 3nauenue. I10HNKEHHOE cOJIepKaHUE MOYEBUHBI B MOYE OTMEYa-
eTcs npu HepuTe, alua03e, NapeHXUMATO3HOM XKenTyxe, IUppo3e MEYeHH, YPEMUH, MOBBIIIEH-
HO€ — NIPU TOJIOJaHHUH, 3J0KAaUECTBEHHOW aHEeMHH, JINXOpaJKe, HHTEHCUBHOM pacmnaje OelKoB B
OpraHusMme, rocje rnprueMa CaaulMuiIaToB, IPU OTpaBiIeHUU GochopoM.

BriBon:

Pa6ora 2. Konuuecmeennoe onpedenenue ocmamounozo azoma

A3zoTcozeprkaliye HeOeIKOBbIE BEHIECTBA COCTABIAIOT (PPAKIMIO OCTATOYHOTO a30Ta MJIa3Mbl
KpOBH (IIPOMEKYTOUHBIE MJIM KOHEUHBIE TTPOAYKTHI 0OMEHA MPOCTHIX M CIOXKHBIX OEJIKOB). DTO MO-
YeBMHA, MOYEBasi KUCIIOTA, KPEaTUH, KPEaTWHUH, aMMMaAK, UHIUKaH, OMINPYOUH, MOJUIEHTHIB,
AMHHOKHCIIOTHI M JIp. A30T 3THX BEIIECTB Ha3bIBAIOT OCTATOYHBIM, IIOCKOJIBKY OH OCTAaeTCs B (DHITb-
Tpare Mocie OCAXIeHHUs OSJIKOB TUIa3Mbl KPOBH.

OCHOBHOI YacThIO OCTATOYHOTO a30Ta KPOBHU SIBIISIETCS a30T MO4YeBUHBI — 50 %, 3aTem cie-
AyeT a30T aMUHOKHCIOT — 25 % ¥ a30T ApPYrHX a30TCOAepXkaluX KOMIIOHEHTOB. B Hopme ocTa-
TOYHBIA a30T KpoBU coctaBisieT 14,3-25,0 mmons/nm (2040 mMr%); y HOBOpOXKIeHHBIX — 42,84—
71,40 mmonw/1 (60—-100 Mr%); Ha 10—12-i1 neHb cHUXKAETCs A0 YPOBHS, ONPEIEIIEMOr0 Y B3pOCIbIX.

Tpunyun memooa. OCTaTOYHBIN a30T KPOBH OIPENEISIOT B 6€30€IKOBOM (HIIbTpATe TOCie Oca-
KJICHUS! O€JIKOB IJIa3Mbl KPOBU PA3IMYHBIMHU OCAJUTENSAMU (TPUXIIOPYKCYCHON KUCIOTOM MM BOJIb-
(dbpamarom) ¢ TIocIeNyrOIIe MUHEpaIr3auen 6e30eIKoBoro (pumbTpaTa KOHIIEHTPUPOBAHHON CEPHOM
KUCIIOTOM. A30T Bcex HccleyeMbIX (ppakiinii B BUJIe aMMUaKa CBSI3bIBAETCS C CEpHOM KUCIOTOM, 00pa-
3ysl cyib(aT aMMOHUS, KOTOPBIN B3aUMOJIEUCTBYET ¢ peakTuBoM Heccrnepa (11enouHoi pacTBOp KOM-
riekcHoi comu prytu Ko(Hgls)) ¢ oOpasoBanreM coeMHEHMs JKeNTO-OpaHKeBoro 1BeTa. VIHTeHCHB-
HOCTb OKpPAIIMBaHUS MPOITOPIMOHATIFHA KOHIICHTPAIIMY aMMHaKa, a, CJIeI0BATENILHO, M a30Ta.

Xoo0 pabomul. TOTOBAT TpH OOBIYHBIE MPOOHPKU. B 0HY M3 HMX HaIMBarOT 1 MJI TOTOBOTO
MUHEpanu3ata 1 9 mi Bojabl (OmbITHAs mpoOa), B IPYryr0 BHOCAT | MJI CTaHAApTHOTO pacTBOpa
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cynbdara aMmMOoHHS U 9 M1 BozIbI (CTaHAapTHAsA Mpoba), a B TpeThio HanuBaioT 10 M1 Boasl (KOH-
TpoJib). 3aTeM BO Bce npobupku BHOCAT 1o 0,5 mut peaktrBa Hecciepa. @OTOMETpUPYIOT OTIBITHYIO
(MUHEpanM3ar) U CTAHAAPTHYIO POOBI IPOTUB KOHTPOJIs 1ipu cuHeM cBeTodmibTpe (440 — 490 HM)
B KIOBETE TOJIIMHON 5 MM.

CopneprkaHue 0CTaTOYHOTO a30Ta B OMBITHON MPOOE PaCCYUTHIBAIOT 1O (hOpMyIIe:

Con = (CCT'EOH / ECT) . 100,

rae Con — KOHLEHTpalMs OCTaTOYHOrO a30Ta B KpOoBHU, MI'%; C; — KOHIIEHTpallus a30Ta B CTaH-
naptaoi npoGe (0,1 mr B 1 mn); E,; — OnTHYECKas TJIOTHOCTH OINBITHOM MPOOBI (MUHEpAIH3aT);
E..— onrtuyeckas INIOTHOCTb cTaHaapTa (CyabhaT aMMOHHSA).

Koadduuuent nepecuera B equnnnbsl CU (mmons/n) pasen 0,714.

Pesynbrater: E,, = E.= Pacuer:

Knunuxo-ouacnocmuuecroe 3nauenue. OnpeneneHre 0CTaTOYHOTO a30Ta U ero (pakuui uc-
10JIb3YEeTCs JUIsl AMArHOCTUKU HapyILEHUs BBIACIUTEIbHON (QYHKIIMU OYEK U MOYEBUHOOOpPA30Ba-
TeNbHOU (yHKIMM TiedeHU. [loBbIIEHHE OCTATOYHOrO a30Ta B KPOBU O0O3HAUAETCS TEPMHHOM
«a30TeMus1». A30TeMHUsI MOKET OBITh JABYX BHJOB: a0CONIOTHOH (HAKOIJICHWE B KPOBU KOMITOHEH-
TOB OCTaTOYHOI'O a30Ta) U OTHOCUTEIBHOW (AeruapaTalisi opraHu3Ma MpH PBOTE WM MOHOCE).
[IpuumHbl a0COMIOTHON a30TEMUN MOTYT OBITH JBE: PETEHIMOHHAs (TOoYeYyHas) U MPOAYKIIMOHHAS
(BHemoueuHas). PeTeHIIMOHHAs a30TeMUs BBI3BIBACTCS 3a/IEPKKON a30TUCTHIX IIUIAKOB MPU UX HOP-
MaJbHOM OOpa3oBaHMM W HaOJIIOJAeTCs MPH HAapYUIEHUM BbIACIUTEIBHONW CIHOCOOHOCTH IOYEK,
HaTpUMep PU OCTPBIX M XPOHUYECKHX HePpUTaX 3a CUET HOBHIMICHHUS YPOBHS MOYCBHHBI B KPOBH.
[Tpu xpoHnueckux HepUTaX CTOIKAs a30T€MUs YKa3bIBAE€T Ha Pa3BUBAIOIIYIOCS HEIOCTATOYHOCTh
nouek. [IponyknnoHHas azoTeMust HabIIOAAeTCs IPU YCHIIEHHOM pacmiajie 0elKoB 1 mpeoliajanuu
aMUHOKHCIIOT, HallpuMep, MpH 3JI0KaYeCTBEHHBIX HOBOOOpa3zoBaHUsX. [loBbIlIEHHE OCTaTOUYHOTO
a30Ta OTMEYAETCsl IPU KaXeKCUM HEPAKOBOI'O MPOMCXO0K/IEHUS, BbI3BAaHHON TyOEpKyJse30M, nuade-
TOM U LIUPPO30M I€YEHH, NP CEPACYHON HEIOCTaTOYHOCTH, NH(EKIIMOHHBIX 3a00JeBaHUAX (CKap-
naTuHe, qudrepun). Y HETOHOLIEHHBIX JETe a30TeMHUs MOXKET OBbITh CBsi3aHA C MOYEYHOU HEJO-
CTaTOYHOCTBIO M YCUJICHHBIM paclajioM TKaHEBbIX OEJIKOB.

[ToHmxeHne colepkaHusi OCTaTOYHOTO a30Ta HaOJI0/IAaeTCs IPU HEJJOCTaTOYHOM NMHUTAHUU U
MHOTI/Ia IpU O€pEeMEHHOCTH.

BriBox:

Iloamuce npenoaaBaTeJIA:

3AHSITHUE 20. KOJIJIOKBUYM 110 TEMAM «OBMEH ITPOCTBIX BEJIKOB»,
«BUOXHUMMUS KPOBN»

Bonpoch! 1151 NOATOTOBKHU K KOJUIOKBHYMY

1. Asotucthlii 6anaHc, €ro COCTOSHUE B HOPME U MPH MaTOJOTHH. UTO XapakTepusyeT Kodd-
(bunueHT U3HAIINBaHUS?

2. buonornueckas neHHOCTH O6enkoB. Hopmel O6erka B nutanuu. He3ameHnMble aMUHOKUCIIOTBHI.

3. T'mmpomms GenkoB (MpoTeonm3), BUABL. Poilb OrpaHUYEHHOTO MPOTEOJIN3a B OpraHH3Me.
OO1m1ast XxapaKTepPUCTHKA TPOTEOTUTUYECKUX (PEPMEHTOB.

4. TlepeBapuBanue OenxoB. I[Iporeassl KeayaOUHO-KUIIEUHOTO TpaKTa, MECTO OOpa3oBaHUs,
MEXaHU3M aKTHMBUPOBaHMs, cyOcTpaTHas celupuyHocTh. OOpa3oBaHKe COMSTHONW KUCIIOTHI B KEITY/IKE.
Pons HCI B nepeBapuBanmu. BeacbiBanne aMUHOKHCIIOT. TpaHCIIOPT aMUHOKHUCIIOT B KJIETKH.

5. TI'nuenue 6enkoB B kumeyHuke. O0e3BpeXUBaHNE TOKCHUHBIX MPOAYKTOB, 00pa3yIOIINX-
Csl IPY THUEHUU OEJIKOB B KUIIEYHHKE.
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6. KucCIOTHOCTB KelyTOYHOTO COKa: MPUHLUI ONPEAETICHHS, COAepKaHuEe B HOpPME.

7. AMHUHOKHCIOTHBIN (POHA KJIETKH, €ro MOMOJIHEHUE U UCIIOIb30BaHUE.

8. IlepeamunupoBanue. Ponp Butammuna Bg. YMeTh mucare peakuuy rnepeaMuHUPOBAHUS C
y4acTHEM aJIaHMHOBOM U acliapariHOBOM TpaHCaMMHa3. 3HaTh UX TUarHOCTUYECKOE 3HaYECHHUE.

9. Bugasl nezamuHupoBaHus. [iyramaTnerugporeHazHas peaxius: XMMH3M, KO(QEepMEHTHI,
3HadyeHue. HenpsMoe ne3aMMHUPOBaHUE.

10. ITytu npeBpaienusi 0€3a30THCTOT0 OCTaTKa AMUHOKHUCIIOT. [ JIFOKOTeHHbIE M KETOT€HHbIE
aMMHOKHUCJIOTHI. Peakiuy TpaHCaMMHUPOBaHUS U BOCCTAHOBUTEIBHOIO aMUHUPOBAHMS KaK CIIOCO-
ObI CHHTE3a HOBBIX AMUHOKHCJIOT.

11. Mexanu3Mbl 00€e3BpeKMBaHKUs aMMHUaKa. YMETh U300pa3uTh CXEMy CHHTE3a MOYEBHHBI, pe-
aKIMY CHHTE3a aclaparuHa, IiyTaMriHa U BOCCTAHOBUTEIbHOTO aMUHUPOBAHUS O~ KETOIITyTapaTa.

12. OcrarouHslii a30T, NPUHLHUI OHpeeNeHHs. 3HaUeHUEe ONpeeNeHUs] MOUYEBUHBlI U OCTa-
TOYHOTO a30Ta B KJIMHHUKE.

13. Peakiuu nexapOOKCUIMPOBAHUST aMUHOKHCIIOT, OMOr€HHbIE aMUHBI. YMETh HaIlucarh pe-
aKIU¥ CHHTE3a CEPOTOHUHA, THCTAMHHA, Y-aMHHOMACIISTHON KUCIIOTHI, 3HATh MX POJIb B OpraHU3Me.

14. KarexonaMuHbl, 00pa3oBaHue U OMOJIOTHYECKAs POJIb.

15. OcHoBHBIE OeNKH TIa3Mbl KPOBH (aIbOYMHH, TIIO0YIHMHBL, GHOPHHOTEH), X XUMHYECKas
CTPYKTYpa, QYHKILUHU U COEpKAHNUE B KPOBH.

16. buonornyeckasi pojib ¥ JHATHOCTHYECKOE 3HAYEHHE HEKOTOPHIX OEIKOB IIa3Mbl KPOBHU
(rantornoOuH, TpaHcheppuH, LepyIoIIa3MUH, UHTUOUTOPHI TpulicuHa, C-peakTUBHBIN OeNoK, UH-
TepdepoH, KpUOTIOOYINHBI).

17. Xummndeckuii cocTtaB 1ia3Mbl KpoBU ((hU3HOIOTHYECKHE KOHIEHTpAalUu Hanboyiee Bax-
HBIX KOMIIOHEHTOB IIIa3Mbl KPOBH M UX TPOUCXOXKJIEHHE). BUOXMMIYECKUI aHAM3 KPOBU U €ro
3HA4YEeHUE B XapaKTEPUCTUKE COCTOSHUS 3/10pPOBbs YEJIOBEKa.

18. ®epmeHTHI MIa3MBI KPOBU (CEKPETOPHBIC, MHIUKATOPHBIE, YKCKPETOpHBIE). Jnarnoctu-
YeCcKOoe 3HaUCHHE OINpeIeIeHNs] aKTUBHOCTH (DEPMEHTOB IJ1a3Mbl KPOBH.

19. CtpykTypa remornoOuHa (rem, rIIoOUHBI), pa3HOBHIHOCTH U MTPOU3BOIHBIC TEMOTIIOONHA.

20. O61ue npeacTaBIeHUs O PEryysauu KucioTHo-ocHoBHOTro coctosiHust (KOC). bydepnsbie
CHCTEMBI KPOBHU M UX 3HaueHHE. JJoKka3aTenbCTBO Oy(PepHBIX CBOMCTB CHIBOPOTKH KPOBH.

21. MexaHu3Mbl IlepeHoca KHCIOpoJa M YIIEKUCIIOTro ra3a KpoBblO. MeXaHHU3Mbl pa3BUTHS
THITIOKCUYECKUX COCTOSTHUH.

22. IlpencraBnenue o remocTase (OnpeaesaeHue, CTpyKTypHO-() yHKIIMOHAJIbHbIE KOMITOHEHTHI,
COCYAUCTO-TPOMOOIIMTAPHBINA U KOAryJIALIMOHHBIA T€MOCTa3).

23. Cucrema cBepThIBaHMsI KpOBU ((pYHKLIMOHATIBHbIE 3B€HbS M UX OHOornyeckas pois). Pa-
3bI TEMOKOATYIISIIIUU ¥ MX TPOJOJDKUTEIBHOCTh. BHEIIHNI 1 BHYTPEHHUI MEXaHW3MBI CBEPTHIBA-
HUS KPOBH, CXEMBI.

24. 3HavyeHWe MOHOB KalbIsl W BUTaMHHA K B mporieccax cBEPTHIBaHUS KPOBU. AHTHUBHUTA-
MUHBI BUTaMuHa K 1 ux ucnonb3oBanue B MEAMIIMHCKOM MPAKTUKE.

25. ®ubpunomm3. buonornueckas pois. [ImasmuHOBas cucTema.

26. AHTHKOArylnsHTHas cucteMa. [lepBUUHbIe U BTOPUYHBIE AaHTUKOATYJISIHTHI.

3AHSATHE 21. XUMUSA U OBMEH HYKJIEOITPOTEMHOB. KOJIMYECTBEHHOE
ONMPEAEJEHUE MOYEBOU KUCJIOTHI B MOYE

AKTYaJIbHOCTDb TeMbIl

VY B3pocnoro 310poBOTO YEIOBEKa HAOMIOJAETCS a30THCTOE paBHOBecue. IlocTymarommii ¢
MUIIEH a30T B OpraHu3Me He 3aJIePKUBACTCS U BBIJCISIETCS, TIABHBIM 00pa30M, MMOYKAMH B COCTaBE
MHOTHX MPOJYKTOB (MOYEBUHBI, AMUHOKHUCIIOT, MOYE€BOU KUCJIOTHI | JIp.). [IJist H3ydeHHs COCTOSTHUS
a30THCTOr0 OOMEHA B OpraHU3ME MOJIL3YIOTCS OMPEIeICHHEeM O0IIero a30Ta MO4H. B quarnoctuke
psina 3a00yieBaHUN MPUMEHSIOT METObI OMPENEICHHs COIePKaHUs B MOYE OTIEIbHBIX a30TCOAEP-
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KaIUX coequHeHuit. Hampumep, mpu BpOXKICHHBIX HAPYIIICHUSIX 00MEeHa aMUHOKHUCIIOT UCCIEAYIOT
CoJiep)KaHUE OTACITBHBIX aAMUHOKHCIOT WM MPOAYKTOB MX Merabonm3ma. KoimdecTBo MOYeBOi
KHCIIOTHI B MOYE U KPOBHU 3aBUCHUT OT TOCTYIUICHUSI HYKJICOMPOTEHHOB C MUIIEH U OT UHTEHCUBHO-
CTH UX KJIETOYHOrO0 MeTa0oin3Ma. DTOT MoKa3aTreib — BaXKHBIH KPUTEPUIl B TUATHOCTHKE U KOH-
TpOJIE JICYCHUS TIOJIATPHI.

3HaHuEe MEXaHW3MOB paciaja U CHHTe3a ITYPUHOBBIX U MMUPUMHUJIMHOBBIX HYKJICOTHIIOB, PETY-
JSUU ITHX MPOIECCOB MO3BOJIWIO Pa3padoTaTh W MPUMEHHUTH JICKAPCTBCHHBIE TPENaparthl, BIIHS-
IOIIME Ha TPOIIECCHl JICJICHUS KIETOK (Harmpumep, aHTH(]OIATOB B XMMHOTEPAITMUA OIyXOJiel), U
CHOCOOCTBYET MMOHMMAHUIO MEXAHU3MOB JICWCTBUS TPENAPATOB, UCIOJIB3YEMBIX B KOPPEKIIUU TH-
MO’HEPTeTUYECKUX cOCTOSTHHUM opranoB (MM® (pubokcuH), opoTaT Kajaus u ap.).

ean 3ansaTus

[ToxyunTs mpeacTaBieHne 0 KaTabom3Me HyKJICOIIPOTENHOB B TKAHAX M KETyI0YHO-KUIIeY-
HOM TpaKTe, MEXaHU3Max OMOCHHTE3a M pacmajia HyKJICOTHU OB M PEryJsluu 3THX rporeccos. I1o-
3HAKOMUTBCS C MPUMEPAMH UCIIOJIb30BAHUS 3TUX 3HAHUI B JMArHOCTUKE M JIe4eHUH Oose3neit. s
3aKpeIUICHUs] TEOPETHUECKOr0 MaTepualia IPOBECTH Ja0OpaTOpHYIO pabOTy MO KOJIMYECTBEHHOMY
OIPEETICHUIO MOYEBOH KUCIOTHI B MOYE.

TpedoBanus K HCXOTHOMY YPOBHIO 3HAHUH
J1J1s TOJIHOTO YCBOEGHHS TEMbI HEOOXOAMMO TTOBTOPUTD U3!
® oOwel xXumuy: TATPOMETPUIECKUE METO/Ibl aHATHN3A;
— 6uonocuu: CTPOCHUE TEHETUYECKOTO allapara KJICTKH,
® OUOOp2AHUYECKOU XUMUU
— (opMyIIBI U CBOMCTBA FETEPOIMKINYECKUX COSAUHEHUI (TypUHBI, TUPUMUINHBI);
— XHWMHYECKHUE CBOWCTBA M (JOPMYJIBI THTIOKCAHTHHA, KCAHTHHA, MOYEBOM KUCIIOTHI;
— CBOICTBa COJICH MOYEBOW KUCIIOTHI (YpaToOB);
— (OpMYITBI a30TUCTBIX OCHOBAHHM, HYKJICO3U 0B, HYKJICOTH/IOB.

I_[.]'[ﬂ CaMOIIPOBEPKHU UCXOAHOI'0 YPOBHSHA 3HAHUI BbINOJHUTE CJIeayrmue 3afanus:

3aoanue 1. Ilonobepure COOTBETCTBYIOIIHME Mapbl BOIPOC — OTBET.

A. AneHosuH. 1. ITupuMHUIMHOBBIN HYKJICO3HI.

b. I'yanun. 2. A30THCTOE OCHOBaHUE IIYPUHOBOIO Psizia.

B. I{uTo3uH. 3. [TupuMuIMHOBEIN HYKJICOTH]I.

I'. Ypuaunatpudocdar. 4. A30THCTOE OCHOBAHWE TUPUMUUHOBOIO Psija.
1. Tumunus. 5. IlyprHOBBIN HYKIICO3HU/I.

E. I'yanozunaudocoart. 6. ITyprHOBBII HYKJICOTHI.

3aoanue 2. HazoBUTE HYKICOTH IBI, CTPYKTYPa KOTOPBIX CXEMaTHYECKH N300pakeHa HIKE.
1. Anenun — ne3okcupu6o3a — pocdar — docdar.

2. lluto3un — pubo3a — pocdar.

3. 'yanun — ge3okcupubosa — pocdar — docdar — docdar.

4. Ypanun — pu6o3a — pocdar — docdar.

3aoanue 3. TlogoGepute COOTBETCTBYIOIIUE MAPhI BOIIPOC — OTBET.
A. IlepBuunas crpykrypa JHK. 1. Monenb «IBOWHAs CIUPaby.
b. Bropuunas crpykrypa JHK. 2. 3/,5/-(1)00(1)0111/13(1)1/1pr1€ CBSI3HU.
B. Jlns nepsuunoii ctpyktypsl PHK 3. ITocnenoBarenbHOCTh HYKJICOTHIOB B IOJHMHYKICOTH-
XapaKTEPHBI CBS3U. HOM LIenHu.
I'. Ins Bropuunoit ctpykrypsl IHK 4. BogopoaHsie cBsi3u MeXy a30TUCTBIMA OCHOBAHUSIMH.
XapakTEepHBI CBA3HU. 5. Cuibl TupohoOHOrO B3aMMOJECHCTBUS MEX]y BBILIE- U

HIDKENEXKAIUMU a30TUCTBIMU OCHOBAHMSIMU

Hpa@uﬂbHOCl’l’lb peweHuL? npoeepbnie, conocmaesue ux ¢ omeemamul.
91



Bomnpocsl 1i1st 00CyKIeHUst

1. MOHOHYKJICOTH]IbI, CTPOCHUE, HOMEHKJIATypa, OMOJIorun4ecKast poJib.

2. llepBuyHasi, BTOpUYHAs M TPETUYHAS CTPYKTYPbl HYKJIEHHOBBIX KHCIOT (OCOOCHHOCTH
CTPYKTYpPBbI, PA3HOBUJIHOCTH, THUITbI CTAOMIIN3UPYIOIINX CBS3EH).

3. O0MeH HykJIeonmpoTenHOB. [lepeBaprBaHME HYKJICONPOTEHHOB B KEIYJ0YHO-KHIICUHOM
TpakTe (3HaYCHHE, ITaIbl, epMEHTHI). Pacma HyKJICMHOBBIX KHCIOT B TKaHSIX, POJIb JIU30COMHBIX
(bepMeHTOB.

4. Pacriajg nypuHOBBIX HYKJICOTHIOB (XMMH3M, MOYCBask KHCJIOTAa KaK KOHCYHBIN MPOIYKT Ka-
tabonu3ma). [IpencraBieHue o0 HapyHICHUSX TyPHUHOBOTO OOMEeHa (THIIEpypHUKEMUs U TIoAarpa, 1mo-
YEYHO-KaMEeHHasi 0OJIC3Hb ).

5. buocuHTE3 MypHHOBBIX HYKJICOTHU 0B de Novo (MCTOYHUKH a30Ta M yriiepoja MypUHOBOIO
KOJIbIIa, Y9acThe (HOIMEeBON KUCIIOTHI, OCHOBHBIC IIPOMEKYTOUYHBIC MTPOAYKTHI, KIIFOUEBOM ()epPMEHT,
peryiaausa CI/IHTe3a). HpeHCTaBHeHI/Ie O CHUHTC3C HYKJICOTHUIAOB U3 CB06OI[HBIX a30TUCTBIX OCHOBA-
HUM U HYKJICO3UIO0B.

6. Pacmag mupuMHIMHOBBIX HYKJICOTH/IOB.

7. buocuHTE3 MUPUMUIMHOBBIX HYKIICOTUIOB (CYOCTpAaThl, CXEMbI PEaKIIHid, KITFOUeBOM (ep-
MCHT, POJIb BUTAMHWHOB, PCryJIAlnA CI/IHTe3a).

8. Cunre3 ne3okcupubdonykieosugaudocharos (IHIAD), nykneosunmudocdaror (HIAD),
nykieosunrpudocdaros (HTD).

CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPbI

1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : Bunom, Munck : Acap, 2008. C. 307-338.

2. Buonozuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C. 113-125.

3. Kowncnexm nexumil.

3anaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue 1. Beibepure mMonoxeHus, MpaBUIIbHO XapaKTEPU3YIOIIIe CBOMCTBA KCAHTUHOKCHIA3bL.

A. Ee xodepmMeHTOM sIBISIETCS TPOU3BOAHOE BUTaMuHa PP.

b. OnHUM U3 IPOIYKTOB pEAKIUU SBIIAETCS MEPEKUCH BOJOPOIA.

B. ®epMeHT KaTanu3upyer JBe MociieJoBaTelbHble HEOOpaTUMBbIE peakliui 00pa3oBaHUs MO-
YEBOW KUCIIOTHI.

I'. CyOctpaT depmeHTa — TUIIOKCAHTUH — HUMEET MEHBIITYI0 PaCTBOPUMOCTh, YEM MOUEBast
KHCJIOTA.

J1. ®epmeHT 00naaeT abCOMIOTHON CEU(PUIHOCTBIO K CyOCTpaTy.

3aoanue 2. Ilpu oOcnegoBaHuu O0OJHLHOIO PEBMAaTU3MOM IOCIE MAaCCHUBHOM Tepamuu KOPTH-
KOCTEpOUaMH YCTAaHOBJIEHA rUIepypukemMus. B pesynbrare akTuBallMu Kakoro MeTaboInyecKoro
Ipoliecca pa3BUBAIOTCS IaHHbIE HAPYLIEHUs ?

A. VlnTeHcuBHOrO pacnaja 0enKos. b. AxTHBanuy TIIIOKOHEOTEeHE3a.

B. HTEHCUBHOTO pacnana MypuHOBBIX HYKJIEOTHIOB.

I'. MoOunu3aunu JAUI0B.

J1. HTeHCUBHOTO pacnazia NUPUMHINHOBBIX HYKJIEOTUIOB.

3aodanue 3. JlonoJIHUTE HETOCTAIOMUMH KOMIIOHEHTAMHU PEaKIIUU CUHTE3a MTyPUHOBBIX PHOO-
HYKJICOTHU/IOB.

1. ®PIID + ? — 5 — dpocdhopudozunamMuH. A. T'nH.

2. UM® +TTD + Act —> ? b. AM®.

3. Pu6o3o-5-pochar + AT® — ? + AMOD. B. I'ny.

4. UMD + ATD + ? > TMD. ['. ®PIID.
J. ATO.
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3aoanue 4. JIonosHUTE HEAOCTAONUMH KOMIOHEHTAMH PEAKIMU CHHTE3a MHUPUMHIAHOBBIX
HYKJICOTH/IOB.
1. Kapbamoundocdar + ? — kapbamomnacnaprar. A. OPIIO.

2. Oporart + 7 > OM® + H4P,05. b. Acm.

3.0M®d - CO, +? B. AT®.
4. YMO® +? > YD+ ? I. A1D.
5.VId+? > VYTD +? . YM®.

Hpa6uﬂbHOCWlb pemenuﬁ npoeeponie, conocmaeue ux ¢ omeemamul.

IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHHUS TE€MbI)

3aoanue 1. Ilpu Tepanuu HEKOTOPHIX GOPM paka MPUMEHSIOTCS UHTUOUTOPHI AUTHIPOGOIIa-
TpeaykTasbl. TOpMOKEHHE KaKHX PEaKIUi ONpeaesisieT MUTOCTaTHIECKOE IeUCTBUE Mperapara’?

A. CuHTE3 TUMUIUIIOBBIX HYKJICOTHIOB. I'. CuHTe3 HIUTUIMIOBBIX HYKJICOTH IOB.

b. CunTe3 myprHOBOTO siApa HYKJICOTH/IOB. J. Cunare3 nYM®.

B. CunTe3 1e30KCUITUTUAMIOBBIX HYKJICOTHIOB.

3aoanue 2. BeiGepute yTBepkKACHUS, KOTOPbIE MPABUIBHO XapaKTEPU3YIOT THCTOHBI.

A. CUHTE3UPYIOTCS B IUTOILIa3Me. I'. ComepxaTt MHOTO OCTaTKOB apTrUHUHA U JIM3WHA.
b. O6pa3yiot sapo HYKII€OCOMBI. J1. IMeroT BBICOKMI OTPULATEIbHBIN 3apsi.

B. BxoaaT B cocTtaB XpoMaTuHa.

3aoanue 3. Kenmune ¢ numMdpoaeiko30M Ha3HaYeH MHTUOUTOP THOpPENOKCHUHpeayKTa3bl. Ha
4eM OCHOBAHO LIUTOCTaTHYECKOE AeHCTBUE Npenapara’?

A. Unrubupyercs cunres UMO. I'. Uurubupyercs cunres nl J1O.

b. Uarubupyercst CHHTE3 OpOTOBOM KHCIOTHI. . Narubupyercs cuntes YMO.

B. Uurubupyercs cunre3 LIMO.

OTBeTHhI K 321aHUAM

Jna camonposepku ucxo0no2o ypoeHa 3HAHUIL

1-A5b2;B4;,T3; 11;E6.

2 — (1 — nmesokcuanenosunaudocdar; 2 — nuruauHMoHOdoOChaT; 3 — HEe30KCHUTyaHO3UH-
tpudochar; 4 — ypuauaaudocdar). 3— A 3;b51; B2; T 4,5).

Jlna camocmoamenvhoil padomut:

1-5,B.2-B.3-1A;25;3I;4A.4-1B6;2A;31;4B,T;5B,T.

JIABOPATOPHAS PABOTA (30 munyT)

HNHCTPYKIHSA K NPAKTHYECKOMY 3aHATHIO

Onpeoenenue cooepicanusn mouesoil KUciomol 6 mMoue

MoueBasi KHCJI0Ta y YeloBeKa SBJISETCS KOHEYHBIM MPOJTYKTOM OOMeHa IMyPHUHOBBIX OCHOBA-
HUH, BXOJSIIMX B COCTaB CJIOXKHBIX OEJIKOB — HYKJIECONPOTEHHOB.

B HOpMe y wuenoBeka ¢ MOYOH BBIACISIETCS MOYEBOW KHUCIOTHI 1,6-3,54 mMMoIb/CyT
(270-600 mr/cyT).

Ipunyun memooa. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOYEBOM KHCJIOThI BOCCTaHABJIMBATh
bochopHO-BosIbHpaMOBEIN peakTUB B (HocPOpHO-BOILPPAMOBYIO CHHb, HHTEHCUBHOCTh OKPAaCKU
KOTOPOU MPOIMOPIMOHATBFHA COJAEPKaHUI0 MO4YeBOM KuCIOThl. KommdectBo dhochopHO-BOIB(Ppamo-
BOI CHHEH ompenessercs MyTeM TUTpOBaHHs KpacHO# kpoBsiHoM comibio Ko[Fe(CN)g]. IMocnennsis
okucinsger (ochopHO-BOIbPPAMOBYIO CHHb, U CHHEE OKpAIlIBAHNUE UCUE3aeT.

Xon pabomsi. K 1,5 mn moun nmpubasisror 1 mur 20%-Horo pactBopa kapOoHaTa HaTpus U
1 M1 pocdhoprO-BombhpamoBoro peaktuBa PonrHa, nepeMenmuBaoT U TUTPYIOT 0,01 H pacTBOpom
Ks[Fe(CN)g] 10 cue3HOBEHUSI CHHETO OKpAIlIUBaAHHUSL.
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CopneprxaHre MOYEBON KUCIIOTHI (B MT') B CYTOYHOI MOY€ BBIYHCIISIOT 110 (popMyIie:
Mouesas kuciora, mr/cyr= 0,8 -a-¢ / 1,5,
rae 0,8 mr mouesoii kucinoTel coorBercTByeT 1 mi K3[Fe(CN)g]; @ —xomuuecto Ks[Fe(CN)g],
ToIeiiee Ha TUTPOBAHUE, MIT; 8 — CYTOYHBIH nuypes, mi; 1,5 — o0beM npoObl, MIL.
Koaddunuent nepecuera B enununbl CU (Mmos/cyT) pasen 0,0059.

Pesynbrar: a = Pacuer:

Knunuko-ouacnocmuueckoe snauenue. I'umoypuxkypus (yMEHbIICHHE BBIIEICHUS MOYEBOM
KHCIIOTHI C MOUYOI1) OTMEYaeTcs Mpu nojaarpe, Hepure, MIOUYECUHON HEAOCTATOYHOCTH; TUIIEPYPUKY-
pus (yBEJIMYEHUE BBIIEICHUS MOUYEBOM KHCIIOTBI C MOUYOWM) — IIpH JIEHKEMUH, YCUIICHHOM paciajie
HYKJICONPOTEHHOB. Y JeTel BbIIEISICTCSI OTHOCUTEIHHO OOJIbIIe MOYEBOM KHUCIOTHI, YEM Y B3pOC-
neIX. Beigenenne MoueBOM KHUCIOTHI 3aBUCUT OT COJIEP>KAHUS ITyPUHOB B MHINE U UHTEHCUBHOCTH
oOMeHa HYKJICOTIPOTEUHOB.

[Ipu nogarpe coau MoueBOI KUCIOTHI (YpaThl) OTKJIAABIBAIOTCS B XPAIIAX, MBILIIAX U CIU3U-
CTOi cymKe cycTaBoB. CojepkaHuEe MOUEBOM KHCIOTHI B KPOBH MOKET OBITH MOBBIIICHO, 3 B MOYE
MTOHMKEHO.

BriBoa:

[Tognuce npenonasarens:

3AHATHE 22. MATPUYHBIE BUOCHUHTE3bI (CUHTE3 IHK, PHK, BEJIKOB).
COBPEMEHHBIE METO/IbI MOJIEKYJISAPHON BUOJIOT U

AKTyaJIbHOCTb TEMBbI

3HaHME CTPOEHUS HYKJIEHMHOBBIX KHUCIJIOT ITO3BOJISET IOHATh MEXAHU3MBI NIEPEJAUYd U peallu-
3allud TeHeTHYecKOM MH(pOpMaluu B KJETKE, OBJIaJE€Thb OCHOBAaMHM NOHHMMAaHUs NPUYMH HACTE[-
CTBEHHBIX 3a00J€BaHU U pa3paboTaTh METObI UX JiedeHUs. HyKIeoTH bl BBIMOTHSIOT PsJl CHEeLH-
¢uyeckux pyHkuuil. HekoTopble U3 HUX UCIOIB3YIOTCS B KAUECTBE JIEKAPCTBEHHBIX MPENapaToB.

Mean 3ansaTUs

VY CBOUTH MOJNEKYJSIPHbIE MEXAaHNU3Mbl PETJIMKALUU, TPAHCKPUIILMH, TPAHCISAUN U MEXaHU3-
MBI UX perysiuuu. CUCTeMAaTU3UPOBATh AT 3HAHUS U 00CYIUTh BO3MOXHBIE MEXaHU3MBbI HapyIlle-
HUN peanu3alyy reHeTHYecKoil mHbopMaluu JUisi TOHWMaHUs MOCJIEACTBUI U MOJIXO0J0B K Jieue-
HUIO 9TUX HapylIECHUH.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I
JUJ1sl IOJTHOTO YCBOEHUS TEMbI HEOOXO0IUMO MOBTOPUTH:
® U3 Kypca buonocuu.
— CTpPOEHHUE KIIETKH;
— MEXaHHM3MEBI MHUTO3a B Meii03a;
® OUoOp2aHUYEeCKOU XUMUU
— CTPOEHHE MOHOHYKJIEOTHU/IOB;
— 0011re MPUHIUIBI TPOCTPAHCTBEHHON OpraHu3alry HyKJIE€MHOBBIX KHCIIOT;
— Ouosornyeckas pojib HyKJIEHHOBBIX KHCIIOT.
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JJ1si caMonpoBepKH MCXOHOTO YPOBHS 3HAHUI BBIIIOJIHUTE CJeAyIOLINe 3aJaHUA:

3aoanue 1. Tlogbepure napsl U HaMUIUTE GOpPMyITy.

Ha3Banue CocTaBHBIE YACTH

A. I'yano3un 1. Pu6o3a, pocdar, anenun

b. AnennnoBas KkuciaoTa 2. Jlesokcupr003a, THMUH

B. Ypunun 3. 'yanun, pu6o3a

I'. Ne3oxcul IMD 4. Ypamwi, pubo3a

. Tumugua 5. @ocdar, ne30Kcupud03a, MUTO3UH
b B
I

3aoanue 2. Beibepure, uro otHocutcs: Toiabko K JIHK; Tonsko k PHK; k JIHK u PHK.
A. XpaHeHue reHeTu4eckoi nHpopMaIuu.

b. A, T, T, 1.

B. luTonnasma.

r.3 ,5/ -pochoamdpupHas cBA3b MeXKAY MOHOHYKIICOTHIAMHU.

. Jde3okcupubdosa.

E. Peanu3zanus reneTnyeckor nHMOpMaIuy.

K. Pubo3a.

3. Snpo.

N AT, Y, 1

K. CtaGuibHOCTH CTPYKTYPBI OICPIKUBACTCS BOJOPOAHBIMU CBSZSIMH.

3aoanue 3. Ilonb3ysich pUCYHKOM (MCTIONIB30BaTh HH(DPY), MOIOEPUTE TAPHI.

A. PuGocomsl.

b. I'magkas sano-
I1a3MaTH4YecKas CeTh.

B. lllepoxoBaras 3H-
JOTIIa3MaTHYeCKast
CETh.

I'. Anmapar I'onbaxu.
J. JIuzocomsl.

E. ITnazmarnueckas
MeMOpaHa.

K. Ilutockener.
3. Snpo.
N. SAnpeiuko.

K. Mutoxonapus.

HpaeuﬂbHocmb peweHuL? npoeepbnie, conocmaeue ux ¢ omeemamul.
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Bonpocs! nu1s1 06cyxneHust

1. Perutukarusi, 6uonornyeckas poiib, cyOcTpaThl, (hepMEHTHI, MOJEKYISIPHBIA MEXaHU3M.
Oco6ennoctu cunresa JJHK y sykapuor.

2. TpaHckpuruus, OUoIoruyecKasl poiib, MOJCKYJISIPHBIA MEXaHU3M, MEXaHU3MbI PEryIsSIUT
aKTUBHOCTH reHoB (cxema JKakoba—Moso, cxema 'eopruesa), npoueccurr PHK.

3. 'eHeTHUYeCKUii KOJI U €r0 CBOMCTBA.

4. PexorHUIMS U TPAHCISIIHS KaK dTalbl pealn3alii TeHETUYECKON HH(POPMAIIUU B KIIETKE.
KoMmoneHTbl 6e0KCUHTE3UpYIONIei crucTeMbl. Pexornumus (CyOKkiaeToYHas JIOKaau3alus, cXxema,
cyoctparnas cnenuduanoctb APCa3). Pons TPHK B cunTe3e Oenka.

5. CoBpemMeHHOE TpeIcTaBlIeHne 0 OnocuHTe3e Oenka. Perymsius OnocuHTe3a Oenka B KIeT-
K€ Ha TeHETUYECKOM YpOBHE (pOJib TUCTOHOB, TOPMOHOB U KHUPOPACTBOPUMBIX BUTAaMUHOB). [TocT-
TpPaHCIALUMOHHAsT MoaupUKaMs MOJEKyN Oenka (TMIpOKCUIMPOBAaHUE, TJIMKO3WINPOBAaHUE, Orpa-
HUYEHHBIN poTeonu3, pochoprinpoBaHme, KapOOKCHINPOBAHKE).

6. CoBpeMeHHbIE METOAbl MOJIEKYJIAPHONM OMOJIOTUU U WX MPUMEHEHHE (MOoJIuMepazHas Ler-
Has peakivsi, TeHHass UH)KEHEPHUsi B CTOMATOJIOTHH ).

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI
OcHosnasn

1. Buonozuueckas xumus / B. K. Kyxta [1 ap.]. Mocksa : Bunom, Munck : Acap, 2008. C. 344-373, 379-380,
387-418.

2. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : Benapycs, 2013. C. 126-143.

3. Kowncnexm nexuuii.

ﬂonoﬂnumeﬂbuaﬂ

1. buoxumus aenoseka / P. Mappu [u np.]. Mockga : Mup, 1993.
2. Hyxkneonpomeunul : yaeb. nocobue /A. JI. Taranosud [u np.]. Munck, 2000. 67 c.

3anaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue 1. 1.1. BcnoMHUTE, YTO OCHOBHAS «JIOT'Ma) MOJICKYJISIPHON OMOJIOTHH yKa3bIBAeT HA
JIBa OCHOBHBIX HAIIPABJICHUS [TOTOKA FT€HETUYECKON MH(OPMAIINH B KIIETKE:

A. Xpanenue u nepenaya HHGopMaIuu (perinKalus 1 pernapaus).

b. Peanuzanus renernyeckoil nHGOpMaMKU — SKCIPECcCUs TeHOB (PEKOTHHUIINS, TPAHCKPUITLINS
Y TPAHCIIALMS).

Ha pucyHke noka3aHnbsl OCHOBHbIE YUaCTHHKH MEXaHH3Ma PEITUIMKALIUH Y DYKapHOT.

3 PHK-npainep

Mudupyiowas \ '/ bt
Ly OHK-nonuwmepasa s

uens ‘ 2
Yanmeise npafl'mcpa: == RPA.Genku
HAHK-nominepasa £ R (SSB) Xenuxasa
Ypanedue PHK-npafinespa - |\ B S ; gy
PHKasa Hi \ O\ ~,/ B 5
— \ | \\\\ ‘ | v
AN ! N s : ‘
3anonHesse Bpemr - NN, || > ) _ o [ | |
AHK-nomuneepasa ~o |l N\ \/ S L ‘ =
SR S — 1 v +#T\ | \ =5, RPAGenku
Cunpare - J/ LN\ N\ VLASER {SSB)
A K- rasa S/ _on:. \ N s
IR B PHK-npaiimep
Omemaiowas s B!
yens

AHK-nonumepasa ¢

5 AHK-nonumepasa

1.2. Hanummmre cyMMapHyIo peakiuio, karamusupyemyto JJHK-nonmumepasoit nen
96



3aoanue 2. BeiOepuTe yTBEPKACHUS, KOTOPbIE XapaKTEPU3YIOT IPOLECC TPAHCKPHIILIUH Y JY-
KapHoT.

A. PHK cunresupyercs B sape. 1 AK

b. PHK-nmoimmmepasa Il TpebyeT Hanuuus mpaiMepa. AMMHO P ——

B. IlepBHYHBI TPAaHCKPUNT COACPKUT U IK30HBI, U Kucaon ’
WUHTPOHBI.

I'. «KsniupoBanue» 5/-KOHL[a nPHK npoucxomut B 1u-
TOIUIa3Me U 3aBepiiaet npouecc co3peBanus nPHK. oH

"-

3adanue 3. Mexauusmbl peanusauuu remermueckon O \ \3
uH(pOpMAIMU B KIIETKE MHOrosTanHsl. Ha pucynke usobpa- 3 \AUG UAG
)KEHBI OCHOBHBIE 3Tallbl JKCIPECCHH TeHOB. IlonbepuTe ma- /2 [ 4 13'
poI (OykBa — TabauIa, mudpa — PUCYHOK). O _/J\J AN

Pubocoma

b. Pexoruunus

A. TepmunHanust pacty ““}'/ 8

NOAHNEHTHANAR
uens 5 —

B. NUaunuanus cpopmupoBa nmlnﬂ\@
I'. Cexpenus nOAMNENTHANAY

o uenb
J1. ®opMupoBaHUE MPOCTPAHCTBEHHOM CTPYKTYPHI
E. Dnouramus

Hpa6uﬂbHOCWZb pemeHuL? npoeeponie, conocmaeue ux ¢ omeemamul.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS Te€MbI)
3aoanue 1. Hanumure peakuuto, karanuzupyemyo APCaszoit.

3aoanue 2. Ilouemy 60S+40S=80S, a 50S+30S=70S? BriOepute MpaBUILHBII OTBET.
1. CkopocTb celMMEHTalMH 3aBUCUT OT MAcChl 4YacTHII.

2. CKOpOCTh CeIMMEHTAIINN 3aBUCHUT OT ()OPMBI YACTHII.

3. CKOpOCTb CeAMMEHTAIUU 3aBUCHT OT Macchl U ()OPMbI YACTHII.

288,58 n 238,58 PHE

S.SES PHE @ 35 deqkoe @

49 168 PHE
33 deqka 70S

8035

3aoanue 3. Ha pucyHke noka3aHa cxema CTpYKTyphl lac-onepoHa.

CAP HAMans CHHTER3

| | | | | Z =TeH

| I—
OHEpaTop

PHE nonusmepaza

CAP (karabonutamu akTUBHPYEMbIH 0enok). IToT 6enok — perentop HAM®, ypoBeHb KOTO-
pOii B KJIETKE OTIPEIENsIeTCss YPOBHEM TIIFOKO3bI (CHIKEHHE KOJMYECTBA TIIFOKO3bI B IIUTATENTHHON Cpe-
7ie IPUBOJIUT K MOBBIIEHHIO YpoBHSI HAM® B kiietke). CAP, cszanHblil ¢ TAM®, iprcoeauHsIeTcs K
JIHK u ctumymupyer PHK-monmmepasy, ipu 37ToM ee akTHBHOCTH yBenmunBaetcs B 20-50 pas.
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Penpeccop cBsizaH ¢ OIEPOHOM B OTCYTCTBHE JIAKTO3BI.
A. lononHUTE CTPOKY:

IIpOMOTOP — MECTO CBA3bIBAHUA ;

OIIepaToOp — MECTO CBSI3bIBAaHUS .

b. N300pa3uTe cxemMaTHYeCKH, UCIIONb3Ys MpejuiaraeMbie Bbille (GOPMBI ISl yUaCTHUKOB, UX
pacmoJIoKEeHUE Ha OIEPOHE TIPH CIECAYIOMUX 4-X COCTOSHUSIX. B KakoM U3 HUX OYyAyT CHHTE3HPO-
BaHbI O€JIKHU, KOJUPYEMBbIe OIIepOHOM?

KoMmioneHT cpenbl 1 2 3 4

+
|
|
+

JlakTo3a
I'moxko3a + + - —

1
2
3
4

3aoanue 4. PacnoyioXuTe B MPABWIBHOW ITOCJIEIOBATEILHOCTH JTambl mpoBeacHus [IL[P-
JTHArHOCTUKH.

A. llenarypauusa JHK.

b. Brinenenue JIHK u3 Ouonoruyeckoro Marepuania.

B. YaBoenue IHK ¢ momomipto Tag-nonumepassl.

I'. «Oxury npaiimepa.

J1. Dnexktpodopes B rene u aHaiu3 aMIuii(GUIUPOBAHHBIX (PPAarMEeHTOB.

OTBeTHI K 32JJaHASM

Jlna camonpogepku ucxo0no2o ypoeHsa 3HAHUIL:

1-A3;b1;B4;,T'5; 12.2—-(JJHK—-A, b, I; PHK - B, E, X, ; IHK u PHK - T, K, 3).
3-A7;63;B10;T4; 19;E6; XK 11;32; M 1;K 5.

Jlna camocmoamenvhoil padomat:

2-A,B.3-A4,b1;B2;T"6;/J15;E3.

3AHSITHE 23. OBIIASI XAPAKTEPUCTUKA U OCOBEHHOCTH
BUOJIOTHMYECKOI'O JEMCTBUS TOPMOHOB. MEXAHWU3MBbI
JNEVCTBUS TOPMOHOB

AKTYaJIbHOCTb TEMbI

I'opMOHBI — MOJIEKYIIBI Pa3HOM XHMHUYECKOW MPUPOBI, CHHTE3UPYEMBIE JKEIE3aMU BHYTPEH-
Hel CeKpely W/WIN CleNUalbHbIMU KJIETKaMU U BBITIOJHSIONINE POJIb MIEPBUYHBIX TTOCPETHUKOB B
MeXaHU3Max Mepeaun CUTHAIOB, KOTOPHIMA OOMEHHUBAIOTCS KJIETKHU B IIpoliecce )KU3HEASATeIbHO-
cti. CUrHajbHbIE MYTH, KOTOpble MHUIMUPYIOTCS TOPMOHAMM, MEpeNaoT MH(OpPMAIUI0 BHYTPU
KJIETOK K MCTIOJIHUTEIBHBIM cucTeMaM ((hepMeHThI, KaHalbl, IPOLIECCH CUHTE3a OENIKOB U T.JI.), YTO
00eCreunBaeT CIAKEHHYI0 UHTETPaJIbHYI0 OTBETHYIO PEAKIUIO KIJIETOK, MOJAEP>KUBas UX MPHUCIIO-
co0JieHre K MEHSIOLIMMCS YCIOBUSAM BO BHEIIHEH Ui KJIEeTOK cpene. Hapyienue cunTesa, cekpe-
L[MHU, TPAHCHIOPTA U PELeNIIMA TOPMOHOB KIIETKaMU JIEKUT B OCHOBE MHOT'O0OPA3HbBIX SHIAOKPUHHBIX
pacctpoiicTB. [loHMMaHne MEXaHU3MOB TaKUX PACCTPOMCTB — Ba)XXHOE YCJIOBHE TOYHOM JUarHo-
CTHKU U LIeJICHANpaBIeHHONW Tepanuy SHA0KPUHHBIX 3a001€BaHUIA.
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ean 3ansaTUs

N3yunTh 0COOEHHOCTH YCTPOMCTBA MyTel BHYTPUKJIETOYHON NEpeaayd CUTHaJIa B 3aBUCUMO-
CTH OT XMMHMUYECKOTO CTPOEHHUSI TOPMOHOB, U TUIIOB FOPMOHAJIIBHBIX penenTopoB. HayunTbes npu-
MEHATh 3HaHUSA O MEXaHU3Me JIeHCTBUS MHIUBHUYaJIbHBIX TOPMOHOB AJIs1 OOBSICHEHUS PACCTPOMCTB
MeTaboaM3Ma MpU HApyLIICHUH CUHTE3a, TPAHCIOPTa TOPMOHOB U M3MEHEHHSX BO BHYTPHUKJIETOY-
HBIX IIyTSAX MepeAadu CUTHajla.

Pexomenayempblie TemMbl 1J151 pedepaTUBHBIX J0KJIA/10B

1. MexaHu3M JIeHCTBUSL CTEPOMIHBIX TOPMOHOB: BHYTPUKIJIETOUHAs PEHENLUs, B3auMOEH-
CTBHE C TEHOMOM KJICTKH, aKTUBAIIHsI CHHTE3a (DePMEHTOB.

2. Tumbpl TOPMOHAIIBHBIX perenTopoB. MexanusMm peneniuu ropMmoHoB 1-TMS u 7-TMS pe-
nenropamu. [IposiBiIeHNs HACTIEICTBEHHOTO 1e()eKTa PEIenTOPOB.

3. Okcup a3oTa: MPOUCXOXKIACHHUE, PETYJISITOPHOE NEHCTBUE B OpPraHU3Me, HCIOJIb30BAHUE B
JIEKAPCTBEHHOW TEpaIuu.

4. T'a3000pa3HbIe MOJIEKYJIBl — YYAaCTHUKH Mepeaadn CUTHAJIOB

5. @akTopbl pocTa, UX PEUENTOPHl, MEXaHU3M JCUCTBUS. 3HAUCHHE B MEKKJICTOUHOM B3au-
MOJENCTBHUMU.

6. ['OpMOHBI B TPAKTHKE CTOMATOJIOTA.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHU I
J171s1 MOJTHOTO YCBOEHMS TEMBI HEOOXOUMO MOBTOPUTH U3!
® aHAMOMUU YeNlOBEKA.
— AHATOMMIO XKeJie3 BHYTPEHHEH CEeKpeInu;
® 2UCmOoNIo2UlL.
— THUCTOJIOTMYECKOE CTPOCHHE JKeJie3 BHYTPEHHEN CEKPEIIMH U TOPMOHBI, CHHTE3UPYEMbIC UMU;
— AllY/I-cucremy;
— THITBI TOPMOHAIBHOM CEKPEIUU: SHIOKPUHHYIO, HEUPOIHIOKPHUHHYIO, TTapa- U ayTOKPUHHYIO;
® OUOOP2AHUYECKOU XUMULL:
— CTpOEHHUE U CBOMCTBA OEJIKOB U TETTU/IOB;
— XOJIECTEPOJ U CTEPOUIbl — CTPOCHHUE U CBOICTBA.

JlJ1s1 NPOBEPKHU MCXOAHOI0 YPOBHS 3HAHMI BBINOJHHUTE CICAYIOLINE 3a1aHUS:

3aoanue 1.Ilonobepute COOTBETCTBYIONINE APl TOPMOH — MCTOUYHUK TOPMOHA!
A. a-Knetku octpoBkoB Jlanrepranca. 1. I'mrokaros.

b. B-Knerku octpoBkoB JlaHrepranca. 2. MuHepanoKOpTUKOUIBI.
B. C-KneTku muToBUIHON HKeJle3bl. 3. [ MIOKOKOPTUKOUIBL.

I'. @omnukynspHble KIETKU IATOBUAHOM xene3pl. 4. THCynuH.

J1. Ceryaras 30Ha KOpbI HAAIOUYEYHUKOB. 5. IlosioBBIE TOPMOHBI.

E. [1lyukoBasi 30Ha KOpbI HAMOYEYHHUKOB. 6. TupeokaTbIUTOHHH.

XK. KiryGoukoBast 30Ha KOpbI HaAMOYEYHUKOB. 7. TUpOKCHUH.

3aoanue 2. BeiGepuTe NpaBUIbHBIN OTBET: TEPMUH «IHJAOKPUHHBII UCTIONB3YIOT €CIH:

A. T'opMOH, CHHTE3UPYEMBIN KJIETKOW, BBIACIAETCS B OKPYXKAIOLIYIO CpEy M JIEHCTBYET Ha
PSAIOM paCIOJIOKEHHBIE KIETKH.

b. I'opMOH, CHHTE3UpPYEMBIN KIIETKOW, BBIIEIAETCA B OKPYXKAIOLIYIO Cpely U JEHCTBYET Ha
KJIETKY, B KOTOPOI OH ObLI CHHTE3UPOBaH.

B. HelipomenuaTop, BbLAEIAECTCS HEMPOHAMU B CHHAIITUYECKOE ITPOCTPAHCTBO.

I'. 'opMOH, CHHTE3UpPYEMBIN KJIETKOW, BBIIEIAECTCS B KPOBb U JIEMCTBYET HA OTJAJECHHBIE OT
MeCTa CUHTEe3a KIETKU.

3aoanue 3. Kakvue TOpMOHBI CEKPETUPYIOTCS U PHU30M?
A. OkcHUTOIHH. B. Crarunsl. . MenaToHuH.
b. JIuGepunsbI. I'. CepoTonuH. E. MenaHouutoCcTUMyIUPYIOIIHN TOPMOH.
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Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmaesue ux ¢ omeenamu.

BOI[pOCI:I AJIs oﬁcymennﬂ

1. Knaccudukaiysi ropMOHOB.

2. Oco0EHHOCTH CHHTE3a TOPMOHOB OEIKOBO-TIENTHUIAHOW MPUPOABI, CTEPOMIHON MPUPOJIHI,
MIPOU3BOHBIX JTUIUIOB.

3. OcobOeHHOCTH OMOJIOTHYECKOTO JIEHCTBHS TOPMOHOB. TpaHCIIOPT KPOBBIO.

4. TlonsTue «peuentop ropMoHay. Kimaccudukanus penentopoB: BHYTPUKIETOYHBIE PEIEII-
TOPBI (SIACPHBIE W IUTO30JIbHBIC, OCOOCHHOCTH CTPOEHUS), PELENITOPHI ITUTOIIA3MATHIECKON MEM-
opansl (ctpoenue 1-TMC u 7-TMC-peuentopos).

5. MexaHu3M ACHCTBUS TOPMOHOB CTEPOMIHOW, aMHUHOKHCIOTHOM M OEIKOBO-TICTITHUIHOMN
TIPUPOJIBIL:

— MexaHu3M TpOBENCHUS CUTHAJIA M Pa3BUTHSA OHMOJIOTHYECKOro 3(dekra ¢ ydactuem
BHYTPHUKJICTOUHBIX PELIETITOPOB.

— Mexanu3M npoBeAeHUs CUTHaIa U pa3BuTHs dddexra ¢ yuyactuem memopanusix 7-TMC
perienitopoB (knaccudukanus G-0eTKoB U MEXaHU3M UX (YHKIIMOHHPOBAHWUSL, POJIb aCHIIIATIINKIIA-
3bl U ocdonunazel C; TOHITHE O BTOPUYHBIX MMOCPETHUKAX JCUCTBUS FTOPMOHOB — LUKINYECKHUE
HYKJICOTHIbI, HHO3UTOJITpH(OchaT, Ca”, JTUAITUITTTUIEPOIT; POJIb TPOTEUMHKUHA3).

— Mexanu3M npoBeAeHUs CUTHaa U pa3BuTHs dddekra ¢ ydyactueM memoOpanusix 1-TMC
penenTopoB (peuentopHas ¥ pacTBOpUMAs T'yaHWJIATIIMKIA3bl, POJIb OKCHAA a30Ta; PELENTOPHBIC
TUPO3WHKUHA3HI; PEIICHITOPBI, ACCOIMUPOBAHHBIC C THPO3UHKHHA3AMM ).

CIIUCOK UCIOJIb30BAHHOM JIMTEPATYPBI

Ocnognasn
1. Buonoeuueckas xumust / B. K. Kyxra [u mp.]. Mocksa : burom, Munck : Acap, 2008. C. 427-454.
Koncnexm nexumid.
Buonoeuuecrkaa xumus / A. J1. Taranosud [u np.]. Munck : benapycs, 2013. C.144-152.
Jononnumenvnan

1. Cmpoes, E. A. buonornyeckas xumnsi / E. A. Ctpoe. Mocksa : Beicmras mxomna, 1986. C. 370-412.

2. Mapwann, B. Knuandeckas 6moxumust / B. Mapmamn. Carkrt-IlerepOypr., 2002. 380 c.

3. Pyxkogodcmeéo 1Mo KinMHUYecKo# »HAoKkpuHOnoruu / mox pex. H. T. Crapkosoii. Cankr-IlerepOypr., 1996.
C. 7-10, 201-279, 296-376

w N

3agaHusA AJIs1 CAMOCTOAATEIBLHOH PadoThI

3aoanue 1. BcmoMHUTE, KaKME TOPMOHBI CBSI3BIBAIOTCSI C BHYTPUKIIETOUHBIMH PEIICTITOPAMH,
a Kakue — C PeIenTopaMi, BCTPOSCHHBIMU B ITUTOIIIa3MaTHIECKyl0 MeMOpaHy. OOparute BHUMA-
HUE, YTO TMPH MAaTOJIOTUH DPEIENTOPOB TKAHU-MHIIEHU TEPSETCS UYBCTBUTEIBHOCTH K TOPMOHY
(TOpMOH HE BBI30BET COOTBETCTBYIOIIETO META0OINIECKOTO OTBETA).

1.1. B kIMHUKY TOCTYMIII OOJBHOM B COCTOSIHUU THIEPTIIMKEMUYECKON KOMBbl. BBeenue nH-
CyJIMHA HE HOPMAIHM30BAJIO KOHIICHTPAIMIO TIIFOKO3bI KPOBH. Kakyr TpUYMHY THIIEPTIUKEMUN
MO3KHO TPEINONI0KUTE Yy O60IHHOTO?

A. AHOMaMs KJIETOYHBIX PELEITOPOB.

b. l'unep¢dyHKIMS TOPMOHOB KOPBI HAIITOYEYHUKOB.

B. McTHHAs THTIOMHCYJIMHEMUS.

I'. Onyxonp 6a30(UABHBIX KIETOK runodusa.

J1. OnyXoJ1b MO3TOBOTO CJIOSI HAIIOYCYHIKOB

1.2. YV mabopaTOpHBIX KMBOTHBIX, TIOJBEPTIINXCS JEHCTBUIO MyTareHHOTO BEIIECTBa, OOHA-
PYXWIH B TKaHAX aJICHUIATIUKIIA3Y ¢ HU3KOW aKTUBHOCTHIO. K KakoMy TOpMOHY OyayT HEdyB-
CTBUTEIIbHBI OPTaHbI-MHUIIICHH Y 3TUX KUBOTHBIX?

A. Octpaguony. b. Tupokcuny. B. I'mokarony. I'. IIporecrepony. JI. AabaocTepoHny.
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3aoanue 2. BcmoMHUTE XUMHUYECKYIO TPUPOTY TOPMOHOB.

2.1. CryneHTy NpenyoxWid CMOJAEINPOBaTh OMOCHHTE3 aJlpeHalIMHa, UCIOJB3Ysl B KayecTBE
MCTOYHHKA (DEPMEHTOB TOMOTEHAT MO3TOBOTO CJIOSl HAJIIOYEYHHUKOB, a B KAUECTBE CyOCTpaTa — OJIHO
U3 HIO)KEHA3BaHHBIX BellecTB. CTYJIEHT He CIIPABUJICS € 33JaHUEM, TaK KaK UCIIOIb30Bal Ui CHHTE3a:

A. luokcudenunananud. b. @enunananun. B. Tuposun. T Jlusun. . Jodamus.

2.2. 'V OONBHBIX C OIyXOJbIO KIyOOUYKOBOI 30HBI HA/AMOYEYHUKA B TPHU pa3a yBEIWUYMBACTCS
OMOCHHTE3 KOPTH30J1a M KOpTUKOCTepoHa U B 70 pa3 Bo3pacTtacT OMOCHHTE3 albJOCTEPOHA. YKKHUTE
METabOJIUT, UCTIONB30BAHUE KOTOPOTO PE3KO YBEITMUMUBACTCS:

A. Cykuunun-KoA.  b. Oprocrepon.  B. Xomun. I'. Meruonun. 1. Xonecrepon.

2.3. Kakoil u3 H>KenepeurciIeHHbIX TOPMOHOB HE SIBJISICTCS TIIMKOITPOTEUHOM?

A. ComaroTponuH. B. JIroTenHU3UPYIOIINI TOPMOH.

b. TupeorponuH. I'. ®onnuKyI0CTUMYIUPYIOIIUA TOPMOH.

3adanue 3. BTOpHUHBIMU TIOCPEIHUKAMHU JICHCTBUS TOPMOHOB Ha KJIETKY SIBIISIFOTCS IIUKJINYE-
ckue Hykieotuabl, Mds, Ca™, JUALUITIMIEeposl. 3arnoMHuTe, ytTo HAM® no cBoemy BIUSHHIO HA
MeTab0JIU3M KIIETKH sIBJsieTcst anTaroHuctoM il M.

3.1. bonpHOMY B TeueHUE HEAENU BBOAMIIU MpenapaTt TeoPpuInH — UHruoutop gochoamsc-
Tepa3sl TAM®. HanpaBieHHOCTh M3MEHEHHMH MeTaboIM3Ma y Takoro MmamueHta OyaeT mogo0Ha
JNEUCTBUIO:

A. Anpenaiusa. B. AnpnocrepoHna.

b. JlezokcukopTUKOCTEPOHA. I'. Koptuzona. . Ocrpanuona.

3.2. Y GOIpbHOTO JUArHOCTHPOBAHA OMYXOJIb MO3TOBOTO CJIOSI HAAITOUYEYHUKOB — (EOXpOMO-
UTOMA. YPOBEHb KaKOT0 BTOPUYHOTO MOCPETHUKA OYIET MOBBIIIATHCS MPU ITOM 3a00JIeBaHUU?

A. TAMO. b. IlpocrarnaniuHbl. B. uTM®. I'. Ca-xanpMoOyTuH. . ul' M.

3.3. bonpHOI MOCTYNUI B KIMHUKY C THIEPIIIMKEMHEN B pe3ysibTaTe Pa3BUTHUS OIYXOJIH,
npoayuupyrouei aapeHanvd. C IOMOIIbIO BBEJEHUS KAKMX BELIECTB MOXXHO YMEHbBIINUTh WHTECH-
CUBHOCTB JICHCTBUSA aJ[peHAIIMHA HA OPTaHbI-MULLIECHU?

A. AxtuBatopsl pochoanscrepassl. I uI’ M.

b. 1AM®. J1. UHruOUTOPHI KaNbIIMEBBIX KaHAIIOB.

B. IIpocrarnaninssl.

3.4. Kakoe 13 Ha3BaHHBIX COECIMHEHUU HE SBIISIETCSI BTOPUYHBIM MMOCPEAHUKOM B JEHCTBUU
TOPMOHOB?

A. lnanunriaunepos. b. tTAM®. B. ul' M®. I. Ca®". . I'MO.

HpLIGMJleOCmb pemeuuﬁ npoeepsnie, conocmaesue ux ¢ omeenmamul.

IIpoBepbTe CBOM 3HAHMSA (CAMOKOHTPOJIb YCBOEHUS T€MbI)

3aoanue 1. BHyTpusiiepHbIE PELIENITOPHI OOHAPYKEHBI IS
A. AnpeHanuHa. B. Menaronuna.
b. TpuitonTupoHuHa. I'. 'opmona pocra. . Ceporonuna.

3aoanue 2. ®ochonunasza, pacmersiomas GocaruammnaosutoaardocdaT Ha TAATUITIIHI-
1epoJ 1 uHo3uTONTpUdOCchar, 31o:
A. ®ochonumaza A;. b, Dochonumnaza A, B. Docdonumnaza C. I'. dochonumnaza D.

3aoanue 3. Kakoii u3 HIKENEPEUNCIEHHBIX TOPMOHOB HE SIBJISETCS CTEPOUI0M?

A. Koprtuzod. B. JIakTOreHHBII TOPMOH.

b. AnbrocTepoH. I'. IIporecrepoH. J. AuruapokcuxoieKkanbugepod.
3aoanue 4. Kakoil U3 HI>KENEPEUUCICHHBIX TOPMOHOB HE SIBJISIETCS MENTHAOM?

A. OkcuTOLHH. B. I'mrokaros.

b. TpuitonTupoHuH. I'. Bazonpeccun. . TupeonnbepuH.
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3adanue 5. Gs-0enKu CTUMYIUPYIOT aKTUBHOCThH aJICHUJIATIIMKIIA3bl, OJJHAKO JTO JIEHCTBUE
KpPaTKOBPEMEHHO, UTO 00YCIIOBIIEHO:

A. AT®-a3H0l aKTUBHOCTBIO 01-CYOHEMHUIIBI.

b. AT®-a3HOl aKTUBHOCTBIO Y-CyObETUHUIIBI.

B. ®ocdoamscrepasznoii aktuBHOCTHIO Gs-0ernka.

I'. ®ochonunaznoii akTuBHOCTBIO Gs-OerKa.

. I'T®-a3H0l aKTUBHOCTBIO 0I-CYOHEIMHUIIBI.

E. AT®-a3H0i1 aKTUBHOCTBIO Y-CYObETUHHIIBI.

3aoanue 6. dochopunupoBaHre aMHUHOKUCIIOT, coaepskamux OH-rpymmisl, B perentopax rop-
MOHOB IIPOMCXOJIUT C y4acTHeM KuHa3. BriOepuTe KiHa3bl, KOTOPHIC KATATU3UPYIOT 3TH PEaKIHH:

A. Tup-KkuHa3sa. B. Cep/Tpe-kunasa. . Tup/ruc-xkuHasa.

b. Tpu/tpe-kunaza.  I'. Tup/cep/Tpe-kunasa. E. Tup/Ban-kuHasa.

3aoanue 7. BeibepuTe BTOPHYHBIC TOCPEIHUKH JICHCTBUS OKCUTOIIMHA:
A.Ca%". B. uAM®. B.ul'M®. T JIuanunraunepon. [ Okcun azora.  E. N®s.

OTBeTHI K 32JJaHUSM

/Jlna camonpogepku ucxo0Ho20 ypo6H:s 3HAHUIL:
1-AL;b4,B6; T 7, 15, E3;XK2.2-T.3T, /1.

Jlna camocmosamenvnou pabomel:
11-A.12-B.21-T.22-1.23-A.31-A.32-A.33-A,T.34-]1.

3AHATHE 24. BUOXUMUSA I'OPMOHOB. TOPMOHBI THIIOTAJIAMYCA,
TUIIO®U3A, KOPbI HAJIMIOYEYHUKOB, TOPMOHBI IIIUTOBUHON
KEJIE3bBI. ITIOJIOBBIE 'TOPMOHBI. KAMECTBEHHBIE PEAKIIUU HA
I'OPMOHBI

AKTYaJIbHOCTDH TeMbl

Kenesnr BHYTpeHHefI CCKpCHUU IPOAYHIHUPYIOT U BBIACIIAKOT B KPOBb 'OPMOHBI, KOTOPBIC BJIH-
SIIOT HAa 0OMEH B€IICCTB, U3MCHAA Q)YHKIII/IIO BCETO OpraHrui3Ma HJIM OTACJIBbHBIX OPraHOB U CHUCTCM.
3HaHue MOJICKYJIAPHBIX MEXAaHU3MOB BJIMSAHHA TOPMOHOB HAa OpTaHW3M B HOPME U IIPpU MMATOJIOTHUYC-
CKHX COCTOSHHUAX BaXXHO IJIs1 IIOHUMAaHUA peFYJ'ISITOpHOI\/JI poiin BHIIOKpHHHOﬁ CHUCTCMbI, B KOHTPOJIC
OCHOBHBIX ITPOLECCOB KUBHCACATCIIbHOCTHU YCIIOBCKA.

Ieanb 3ansaTusA

3aerHI/ITB 3HAHUA O XUMHUYCCKOM CTPOCHUHN, MCXAaHU3MaX HGP’ICTBHH TOPMOHOB I'ulIoTaJIaMyca,
mno@ma, KOpPbI HAAIIOYCYHUKOB, IIII/ITOBH)IHOﬁ KEJIE3BI U ITOJIOBBIX TOPMOHOB. I/ISYT-II/ITB nxX OHMOJIOrH-
YCCKYHIO POJIb B HOPpME U IIpA BHHOKpHHHOﬁ I1aTOJIOTUH.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHM I
TpeboBaHus1 Te e, YTO U K NPEABIIYLIEMY 3aHATHIO.
JUJ1st IOJIHOTO YCBOEHUS TEMBI HEOOXO0AUMO MTOBTOPUTH 3!
— Ouoxumuu. — MEXaHU3MBbI IEHCTBHSI TOPMOHOB.

JIJ1s1 npoBepKH MCXOHOT0 YPOBHS 3HAHMII BBITIOJHUTE CJIeAYIONIUE 3aaHMS:

3aoanue 1. Ilocne B3auMOJEHCTBUS C PELIEITOPOM TOPMOHBI CTEPOUIHOM MPUPOIBL:

A. AXTUBHPYIOT MeMOpaHOCBs3aHHbIE G-0eKn I'. CtumynupyroT aieHUIATHHKIIA3y
b. CBs3bIBatoTCs ¢ TOpPMOHpECTIOHCUBHBIMY 3ie-  J[. AxTuBupyoT hocdommmazy C
menTamu[HK

B. I'enepupytot unosuton -1,4,5-rpudocdar
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3aoanue 2. TOpMOH, B3aMMOJEHCTBYIOIIMKA C PELENTOPaMU C THUPO3MHKMHA3HOM aKTHBHO-
CTBIO, 3TO:

A. Tupokcun . IIporectepon
b. Uncynun E. PerunoeBas kucinora
B. Tupeorpornun K. Anpenanun

I'. Bazonpeccun

3aoanue 3. HazoBUTE TOPMOHBI, B3aUMOJICHCTBYIOIIUE C PELENTOPaMH, 00JaJalOLUIMMU CBO-
cTBaMHu (aKTOPOB TPAHCKPUIILIUU:
A.TupokcuH B.Tupeorponux
b. Kanpuutpuon I'. Bazonpeccun

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbnie, conocmasue ux ¢ omseemamul.

Bomnpocsl 1u1s 00cyx1eHus

1. TopMoOHBI THUMOTalIaMyca: XMMHYECKOE CTPOEHHUE, TUIl PELEeNnTopa B KIETKAaX-MUIICHSX,
KAaCKa/IHbIil MEXaHW3M YCWIECHUS TOPMOHAJIBHOIO CUTHAJIa, OTBET KIJIETOK Trunodus3a Ha JAelcCTBHE
TUOEPUHOB U CTATHHOB TMIIOTaNIaMyca.

2. T'opMoHBI afieHOTUNO(U3a: XUMHYECKOE CTPOCHUE, THIIBI PEHENTOPOB B TKAHIX-MUIICHSX,
KAacKaJHbIII MEXaHU3M YCHUJICHUS TOPMOHAJIBHOTO CHTHajia, peanusanus 3¢pdekra rOpMOHOB Ha
YpOBHE TKaHeH-MulieHed. Posib M30BITOYHON U HEOCTATOYHOM CEKPEIIH TOPMOHOB.

3. Moxconepiarue TopMOHBI IHTOBUIHON XKejle3bl. XUMHUUECKas IPHPOJIA, MEXaHN3M JIeH-
CTBUS, BIUSAHUE HA MeTa0oyu3M. ['uno- u runeprupeos.

4. Ba3zompeccuH: XUMHUYECKOE CTPOCHHUE, THUIl PEHENTOPOB B TKAHSIX-MHUIICHSX, KaCKaHBINA
MEXaHU3M yCUJICHUSI TOPMOHAJILHOTO CUTHAJA, peann3anus dp¢eKTa Ba30IpeccuHa Ha ypOBHE TKa-
HU-MHULIEHU. Posib n30BITOYHON M HEAOCTATOUHON cekpeluy Ba3onpecuna. HecaxapHslii quader.

5. ['opMOHBI KOpPBI HAANOYEUYHUKOB: XUMHUYECKOE CTPOEHUE, MPEIIIECTBEHHUK CUHTE3a, TUI
pelienTopa B TKaHU-MULIEHH, peanu3anus 3¢ dexra rIoKOKOPTUKONI0B U MUHEPAIOKOPTUKOUIOB
Ha ypoBHe kiieTkd. Cunapom Kymmnra. «bpoH3oBast 6071€3HbY.

6. IlonoBble TOPMOHBI: XUMHUECKOE CTPOEHHUE, MPEAIIECTBEHHUK CHHTE3a, peaau3anus >¢-
(eKTa 3CTPOreHoB, MPOrecTepOHa U MY>KCKUX MOJIOBBIX TOPMOHOB Ha YpOBHE KiIeTKH. M30bITOUHAs
Y HEJIOCTATOYHAs CEKpeLUs MOJIOBBIX TOPMOHOB.

CIIUCOK UCIOJb30BAHHOM JIUTEPATYPBI

Ocnognasn

1. Buonozuueckas xumusi / B. K. Kyxra [u ap.]. Mocksa : Burom, Munck : Acap, 2008. C. 454-468, 488-510.
Koncnexkm nexuui.

3. bBuonoeuuecxas xumusi / A. JI. Taranosud [u ap.]. Munck : Bemapycs, 2013. C.153-155, 157-159.

Jononnumensnasn

1. Cmpoes, E. A. buonormdeckas xumus / E. A. CtpoeB. Mocksa : Beicmras mxosna, 1986. C. 370-412.

2. Mapwann, B. Knuanueckas ounoxumust / B. Mapmami. Caukr-ITerepoypr., 2002. 380 c.

3. Pyxogoocmeo mo KiauHUueckoi sHjgokpuHonoruu / noa pea. H. T. Crapkosoii. Cankr-IlerepOypr., 1996.
C. 15-486.

4. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. BlackwellScience (Oxford),
2001. P. 1-164.

N

3agaHusA AJ151 CAMOCTOAITEILHOMH PadoThI

3aoanue I. Bce mpuBeeHHOE HIKE XapaKTEPHO ISl JICUCTBUS Ba30MPECCHHA, 3a MCKITIOYE-
HUEM:
B3aumoneiicTBue ¢ MeMOPaHOCBS3aHHBIM PEILIEITOPOM
AKTHBHpOBaHHE MEMOPAHOCBSI3aHHOTO TeTepoTpuMepHoro G-0enka
AKTHBUpOBaHUE MEMOPAHOCBSI3aHHOW aJCHUIATIINKIA3bI
AKTHBHpOBaHHUE NMPOTeNHKUHA3BI G

Jm ;>
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3adanue 2.CoMaToTpONUH — 3TO:
A. AIUKINYECKUI HOHAIIEIITH] B. Iukiamdeckuii HOHATICTITHT
b. T'nuxonporeun I'. Ilpocroii 6emox
J1. TIponsBomHOE aMUHOKUCIIOTHI TpUNTO(aHa

3aoanue 3. buomorndeckoe neiicTBUE COMATOTPOITHOTO TOPMOHA!
A. YBenuumuBaeT ypoBEHb IJIIOKO3bI B KPOBU

b. Ctumynupyet numnonu3 B KUPOBOM TKAaHU

B. Ctumynupyer pacnaj INIMKOr€Ha B MbIIIIAX

I'. CHuxkaeT ypoBeHb TIIIOKO3bl B KPOBU

J1. Uarubupyer aumnoyin3 B )KUPOBOH TKAHH

3aoanue 4. B Kakux jkene3ax CHHTE3UPYIOTCS CTEPOHIHbIE TOPMOHBI?
A. Kopa HaanouyeyHuKoB I'. Suunuku
b. Awuku JI. Mo3roBoe BelecTBO HaANOYECYHUKOB
B. IlluToBuaHas xene3a

3aoanue 5. Kakue ropMOHBI CHHTE3UPYIOTCS U3 XoJiecTeposia?
A. Dctpaamnon I'. IIporectepon
b. Tecrocrepon . Kanpuurpuon
B. Kopruzon

3aoanue 6. B mepenuneit nosue rumogpusa o0pazyroTCs:

A. T3, T4 I JITE, TTE
b. II'-E; J. ©CT, JIT
B. AKTT, CTT"
3aoanue 7. llpuunHoi HECAXapHOTO MOYEU3HYPEHHUS SIBJISIETCS HEJOCTATOK:
A. TupokcuHa B. Hncynuna
b. Basonpeccuna I'. I'mokarona
3aoanue 8. Ilpn HegOCTaTKEe TUPOKCHHA y 1€Tel pa3BUBACTCS:
A. Muxkcenema I'. Tupeotokcuko3
b. Kpetunusm J1. Akpomeranus

B. Cunnpom Unenko-Kymmnra

3aoanue 9. loacoaeprkaiire TOpMOHBI IIMTOBUIHOM jKeJe3bl IEHCTBYIOT Yepe3 PeIenTOPhI:

A. BHYTPHUKJIETOUHBIE SIICPHBIE B. 7-TMC

b. BHYTpUKIIETOUHBIE IUTOIUIA3MATUYECKHE I'. I-TMC

3aoanue 10. B MpIax riirOKOKOPTUKOU I OKA3bIBAIOT CIEAYIOIIEE IeHCTBHE:

A. aKTUBUPYIOT IPOTEOIIN3 B. uHrubupyror nunonaus

b. akTHBHpPYIOT MIIOKOHEOTEHE3 I'. akTUBHPYIOT CHHTE3 INIMKOT'€HA

HpaeuﬂbHocmb pewenud npoeepbnie, conocmaesue ux ¢ omeenamu.

IIpoBepbTe cBOM 3HAHMSA (CAMOKOHTPOJIb YCBOCHUS T€MbI)

3aoanue 1. Beioepute TOPMOH, KOTOPBIH CTUMYJIHPYET CHHTE3 PElenTOpoB K arno-B-1007?
A. Dctpuon I'.  Okcurouun
b. IIpomaktnn /1. IlIporecrepon
B. ®omaurponun

3aoanue 2. CuHTE3 KaKWX TOPMOHOB HapymiaeTcs mpu Oojie3HH AnaucoHa («OpOH30BOMY
0ose3Hm)?

A. AHIporeHoB I'. MuHepanoKOpTUKOUIOB

b. Ocrtporenos . KarexonamuHOB

B. T'moxokopTukoui0B
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3adanue 3. Beidepure 3QGeKTh TTIOKOKOPTUKOUIOB:
A. AKTHBanus JIUIIOIN3a
b. IloBblieHKE YPOBHS INIFOKO3bI B KPOBU
B. Ana0onudyeckuii — B IeUeHHU, KaTaDOJMYECKUH — B MBIIIIIAX
I'. IlomaBneHue BOCHAJICHUS U CUHTE3a aHTUTEI
JI. YMeHbIlIeHHE MPOHUIIAEMOCTH KJIETOYHBIX MeMOpaH

3aoanue 4. Ykaxute nposiBICHUS TUIIEPIPOLYKIIMH COMAaTOTPONMHA Y B3POCIBIX:
A. YBenuueHue pazMepoB KOHEYHOCTEH I'. Cmnaboymue
b. VYBenuuenue sA3bIKka U HOCA . Ocreomnopos
B. VYBemuuenue pocra

3aoanue 5. Boibepute MeTabOIMUECKUE U3MEHEHUS, XapaKTepHBIE JJIs TUIIEPTUPEO03a:
A. CTUMYnUpYETCs JUIIOIU3
b. Ctumynupyercs JIMIOreHes3
B. Pa3zo0maeTcs TkaHeBoe JbIXaHHE U OKUCIUTENbHOE (HOCHOPUITNPOBAHHE
I'. Crumynupyercs pacrnaj O€JIKOB
. AKTHUBHpYyeTCS CHHTE3 TNTUKOTeHa

3aoanue 6. Yxaxure 3pdeKThl, XapaKTepHbIC I JCHCTBHUS KOPTHU30J1a:
A. Crumynupyer MOOMIHM3AIHNIO TTTUKOT€HA B TICYEHU
b. Crumynupyer riroKoHeoreHe3
B. Crumynupyer CMHTE3 )KMUPOB U3 YITIEBOJIOB
I'. Crumynupyer MOOMIN3AINIO TIIMKOTeHA B MBIIILAX
. Ctumynupyer pacmaji 6eIKOB B MBIIITAX

JTaJIOHBI OTBETOB K PEICHUI0 3aaHUM
/na camonpoeepku ucxo0no2o ypoeHa 3HAHUIL:
1-b.2-b.3-A,b.
Jna camocmoamenvnoii padomot.
1.-T.2-T.3-Ab4-A,5,I'5-A,5,B, I, 1.6-B, I, 1.7-5.8-5.9-A. 10— A.

JIABOPATOPHAS PABOTA(20 MmunyT)
HNHCcTpyKIHSE K NPAKTHYECKOMY 3aHATHIO
Kauecmeennvie peakyuu na 20pmonbl

T'opMOHBI IIMTOBUAHOM KeJie3bl
[IluToBHIHAsA Kejle3a CUHTE3UPYET U CEKPETUPYET BBICOKOAKTMBHBIE HOACOAEpKAIUE TH-
peouHbIe TOPMOHBI: THPOKCHUH (T4) 1 3,5,3’-TpI/II‘/’IO,[[TI/IpOHI/IH (T3), a Takke HEHOAUPOBAHHBIN TOP-
MOH (TOJMIENTH]]) TUPEOKAIBIIUTOHUH, (YHKIIMSI KOTOPOTO CBSI3aHA C PEryJAlMeld YpPOBHS Kallb-
s 1 pocdopa B KPOBH.

Pa6ora 1. Kauecmeennas peakuyus na mupoxkcun

Ipunyun memooda. Ilpu paszpylieHnn TUpeouanHa odpasyeTcs HOIuI Kaius, U3 KOTOpPOro iox
JIETKO BBITECHSAETCA MOAATOM Kayusi. BeITecHeHHE Hofa U3 CoJM MOANCTOBOJOPOAHON KUCIIOTHI SIBIISI-
€TCsl OKMCIIUTENbHO-BOCCTAHOBUTEBHON PEAKIIMEN, TJI€ HOIU KalIHsl CIIY>KUT BOCCTAHOBUTENIEM, a HO-
JaT Kanus (OCTaTOK HOJHOBATOM KUCIOTHI) — OKUCIUTENEeM. BrinenuBiuiics o 0OHapYKUBAIOT C
MTOMOIIIBIO KpaxmMaJia (CHHee OKpallliBaHWe) B KUCIIOHN cpeie.

Xoo pabomwi. B mpoOupKy HaduBaroT 24 Kamiu TUApoM3aTa TUPEOUAMHA, MPUOABISIOT 3
karum 1 % pacTBopa kpaxmana, 1 kammo deHondTanenHa, a 3areM 4 Karu HojaTta Kajiusl U pu-
o6muzutensHo 10-15 xanens 10 % pacTBopa cepHOM KHCIOTHI 10 00€CLBEUMBAHUS U TOSBICHUS CH-
HEro OKpalIuBaHUsl.

Pesynbrar:
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I'opMOHBI 110JIOBBIX KeJe3

[TosioBBIE TOPMOHBI CHHTE3UPYIOTCSI B CEMEHHUKAX, SIMYHUKAX, IUIAIEHTE U HAATOYSUHUKAX.

JXeHckue MosoBble TOPMOHBI — 3CTPOTEHBI — MOXHO paccMaTpuBaTh Kak MPOU3BOJIHBIC
sctpana (yrieBogopona ¢ 18 aromamu yriepona). OCHOBHBIMH MPHUPOAHBIMH 3CTPOTE€HAMHU SIBJIS-
FOTCS 3CTPAIHMOI, 3CTPOH M TOPMOH JKEJITOTO [[BETa — MPOTECTEPOH.

My>KcKkHe MOJIOBbIE TOPMOHBI — aHJPOTeHbl — MOXHO paccMaTpUBaTh KaK HPOU3BOIHbBIC
aHapocrana (yriesojgopoza ¢ 19 aromamu yriepoza). K My>KCKUM MOJOBBIM TOPMOHAM OTHOCSITCS
TECTOCTEPOH U aHJAPOCTEPOH.

Pabota 2. Kauecmeennuvie peakyuu na ghonnukyaun

Ipunyun memooa. KauectBeHHas peakuusi Ha (GOTUKYIHH (3CTPOH) MPOBOJUTCS C KOHIICH-
TPUPOBAHHOW CEPHON KUCIOTOM U 00yciioBIeHa 00pa3oBaHrueM F(PUPHOrO COSAUHEHHS COJIOMEHHO-
KEIITOTO IBETA C 3€JICHON (DITFOOPECIICHITNCH.

Xoo pabomsi. C MacnsHbIM PacTBOPOM (OJUIMKYJIMHA PEAKIUIO MPOBOJAT MPU KOMHATHOM
temmeparype. K 2 karsiMm MaciissHOoro pactBopa (GoJumMKyinrHa npriuBatoT 30 Karmens KOHIICHTPU-
POBaHHOU CepHOM KUCIIOTHL. [locTeneHHO pa3BUBAETCS COJJOMEHHO-KEATOE OKPALIMBAHUE.

Pesynbrar:

BriBOOEI:

IToanuce nperoaaBaTClIA:

3AHATHE 25. BUOXUMUA I'OPMOHOB. 'OPMOHBI, PETYJIUPYIOINUE YPOBEHbD
I'JIIOKO3bI B KPOBU. CAXAPHBIN TUABET. TECT HA
TOJIEPAHTHOCTD K I'VTFOKO3E

AKTyaJIbHOCTb TEMBbI

V3MeHeHHs GYHKIMOHAIBHOTO COCTOSIHUS Kelle3 BHYTPEHHEH CeKpelMU ClIeyeT YUUThIBATh
npu O6CJ'ICJIOB&HI/II/I ITIAaITMEHTOB C JIFOOBIM BHUAOM IIaTOJIOTHH. B OIHHUX ClIydadX 3TO MOXKCT OBITH
OCHOBHOW MpUYMHON 3a00JIeBaHUs, B APYTUX — OKa3bIBaTh BIUSHUE Ha €ro Tedenue. [[is auarno-
CTUKHU BHI[OKpHHHOfI MaTOJOTUH TIOJB3YIOTCA HE TOJIBKO OMPCACIICHUCM COACPKAHHA CaMUX TOp-
MOHOB, HO UCCIIEAYIOTCSI M U3MEHEHUsI OMOXMMUYECKUX ToKa3arenel MmertabonusMma. B psne cinyda-
€B UCIOJIB3YIOTCSl 00a T0AX0/a, B YaCTHOCTH JyTsl MU depeHITnanbHOM JUarHOCTUKH MeTabomnye-
CKOT'O CHH/IpOMa U caxapHoro nuadera |l Tuna. B quarnoctuke nociegHero HMpoKo UCIOIb3YeTCs
Y METOJ] HArPYy3KH IIFOKO30M.

ean 3ansaTUs

3aerHI/ITB 3HAaHUA O XUMUYCCKOM CTPOCHHUHU U MCXaHU3Max )IeﬁCTBHH HHIAWBUAYAJIBHBIX TOp-
MOHOB. Oco00¢ BHUMaHHE YACIUTH 3HI[0KpPIHHOI71 I1aTOJIOTH HO,Z[)KCJ'Iy,Z[O‘-IHOI\/'I KCIC3bI. Hay‘-II/ITBCH
CTPOUTH U UHTCPIIPETUPOBATE PE3YJIbTAThI TIOCTPOCHUA PA3JIMYHBIX TUIIOB INTMKEMHWYCCKNX KPUBBIX.

TpeGoBaHus K HCXOAHOMY YPOBHIO 3HAHU I
TpeboBanust Te xe, UTO U K NpeablaylieMy 3ansaThio. Cienyer Takke BCIIOMHUTh U3 Kypca
OMOXMMUH TIIFOKO300KCHIa3HBIN METO/T OTIPEIeIEHUs] YPOBHS IITIOKO3bI B KPOBH.

Bonpocs! nuis1 06cyxneHust

1. MHCcynuH: XMMHMYECKOE CTPOEHHE, CHHTE3 HHCYJIWHA, TUIBl PELENTOPOB B TKAHAX-
MUIICHSIX UHCYJIMHA, peanu3anus 3¢ (deKTa Ha ypOBHE KIIETOK.

2. I'mokaroH: xuMudeckasi IpupoAa, peLenTopbl, MEXaHNU3M IIepeladl CUTHAIa B KJIETKAX-
MHUILIEHSX, BIUSHUE HA OOMEH BELIECTB.
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3. 'opMOHBI MO3roOBOro BeUIECTBA HAANOYEUHUKOB: aip€HAJINH, HOpaApeHaIuH. MexaHusm
nepeaayyl CUTHaJA B KJIETKaX MHUIIEHIX. bronornyeckas posib.
4. CaxapHblii Jua0eT, MeTa0OIMYECKHE HAPYIICHHS IPU CaXapHOM JHa0eTe.

CIIUCOK UCIOJIb30BAHHOM JIMTEPATYPBI

OcHosnasn

Buonoeuuecrkaa xumus / B. K. Kyxta [1 ap.]. Mocksa : birom, Musck : Acap, 2008. C. 468475, 476-488.
Koncnexm nexuuni.

3. bBuonoecuyeckasn xumus / A. 1. Taranoswd [u 1p.]. MunCck : bemapycs, 2013. C.155-157.

Hononnumensnan

1. Cmpoes, E. A. buonoruyeckas xumusi / E. A. CtpoeB. Mocksa : Beicmias mixona, 1986. C. 370-412.

2. Mapwann, B. Knuandeckas 6noxumust / B. Mapmamn. Carakrt-TlerepOypr., 2002. 380 c.

2. Pykosoocmeo mo kmuHMYeckoit sHmoKpuHONOorHu / mox pex. H. T. Crapkoso#t. Canxt-IlerepOypr., 1996.
C. 15-486.

3. Brook, Ch. G. D. Essential Endocrinology / Ch. G. D. Brook, N. J. Marshall. BlackwellScience (Oxford),
2001. P. 1-164.

N

I[J'[ﬂ MPOBECPKU UCXOTHOI'0O YPOBHHA 3HAHUM BBLIIIOJIHUTE CJICAyIue 3aIaHus:

3aoanue 1. Kakoil u3 3TUX YIr7IeBOAOB JacT peakiuio Tpommepa?
A. Caxapo3a. b. JIakro3a. B. ®pykro3a. I'. I'moxko3a. . I'nmuxoreH.

3aoanue 2. B nopxeny104HON Kee3e CUHTE3UPYIOTCS:
A. Koprtusod. b. Uucynun. B. Anpenanus. I'. I'mokaron. /1. ['nmuxoreH.

3aoanue 3. Tlocne npuema MUY COOTHOIICHUE WHCYINMH/TIIOKAroH B KPOBU:
A. YBennuuBaercs. b. YMmeunrnmaercs. B. He uzmensercs.

3a0anue 4. AnpeHanuH sBJISeTCs IPOU3BOAHBIM aMUHOKHUCIIOTHI:
A. Ananmnna.  b. [lopammuna  B. Tuposuna. [I. Tpunrodana. . Tpunramuna.

3aoanue 5. BeiGepute TOPMOHBI, KOTOPBIE SBISIOTCS MENTHIAMHU:
A. AnpeHaivH. b. I'mtokaron B. Bazonpeccun.  I'. Koptuzon. /I. Tupokcun.

Hpa@uﬂbHOCWZb pemeHuﬁ npoeepbnie, COonocmasue ux ¢ omeemamul.

3agaHusA AJIs1 CAMOCTOAATEIBLHOMH PadoThI

3aoanue 1. O6paTuTe BHUMaHUE Ha TO, YTO MOJUYPHS MOXKET OBbITh B HOpME (0OJIBIIOE KOJIH-
YeCTBO BBIMMTOW JKUAKOCTH) W mpu maroioruu: caxapueii (Diabetus mellitus) wiu HecaxapHsblii
(Diabetus insipidus) (ueiipo- u HehpOreHHbIi) AUadeThl. Pa3uunTh NPUYUHY MOTHMYPHH TOMOTAeT
aHaMHe3, OIpeJleleHNE IJIOTHOCTH MOYH U JaHHbIE Ollpe/iesieHusl ypoBHS rinukeMuu. He 3a0b1Baii-
T€, YTO YacTO MabeT HOCUT CKPBITHIM XapaKTep U BHIIBUTH 3a00JIeBaHHE MOKHO Ha OCHOBaHUH pe-
3yJbTATOB HArPYy3KH IITIOKO30M.

1.1. IIpu o6cnenoBaHMK OOJIBHOTO Ha TOJEPAHTHOCThH K TIIIOKO3€ OMNpeeieH HaToILIaK ypo-
BEHb TJIFOKO3bI B KpoBH 7,0 MMOJIB/JI, 4epe3 2 yaca Mmociie Harpy3ku Tioko30u — 10 mmons/m. st
KaKOro HapyUICHHUsl PETYJISIIUN YIIIEBOIHOTO OOMEHa XapaKTepHbI 3TH MoKa3aTesun?

A. CaxapHhblii 1naber. B. I'mnepuncynuHusm

b. CkpsiTas gpopma caxapHoro nuaberta. I'. bonesns Anuccona. . Muxkcenema.

1.2. Ilpu nabopaTopHOM aHaIN3€ y OOJIBHOTO BBISBJICH THMIEPTINKEMHUYECKUN TUI CaXapHOM
kpuBoi. IIpu kakoM 3a001€BaHNH, TOMUMO CaxapHOTO AUa0eTa, 3TO MOXKET OBITh?

A. TupeoTokcukose. B. Uncynunome.

b. bone3nu Anaucona. I'. HecaxapHoMm nuabere. . I'nnotupeose.

1.3. B ximHMYecKo# J1abopaTopru Py aHAIN3€ MOYH B OJHOMW M3 TIPOO ONPEACIIUIN HU3KHI
ylenbHbll Bec. Kakne n3MeHeHus JOHKHBI COITyTCTBOBATh 3TOMY ITOKA3aTeNt0?

A. Kpeatunypus. B. Ketonypus.

b. I'mroko3ypusi. I'. IIporennypus. . Homnypus.
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1.4. YV 6G0apbHOTO — MOJUYpPHsL, MOYA IIPU 3TOM UMEET HU3KYIO INIOTHOCTh. Y POBEHb KaKoTro
TOPMOHA B KPOBH HY)KHO ONPEAEIUTh y O0JIBHOTO sl yTOUHEHHS HApyILIEeHUs?

A. NHcynuHa. B. Koprusona.

b. Bazonpeccuna. I'. AnbaocrepoHa. . TupeokalbIIUTOHUHA.

1.5. Tlpu nmpodocMoTpe y KEHIIUHBI BBIsIBIEHA CKpbITas ¢opma auabera. JlabopaTopHbie
aHaJIM3bl TO3BOJIMJIM Bpady HA3HAYUTh JUETOTEPAIHNIO CO CHUKEHHBIM KOJIMYECTBOM YIJIEBOJIOB U
YBEIIMYECHUEM JIMIIOTPOIHBIX BemecTB. Kakoil ocHOBHON MeTabonuueckuil 3QQeKT AOCTHraeTcs
TaKoH JUETOU?

A. TloBbllLIEHHE UCIIOIB30BAHUS TJIFOKO3bI HA CHHTE3 JKUPA B )KUPOBOM TKAHMU.

b. CHuxeHue OKHCIIEeHUS )KUPHBIX KUCIIOT B MIEUCHHU.

B. [1oBbilIeHNE UCIIOIB30BAHUS TJIFOKO3bl HA CUHTE3 JKHpa B [IEYEHHU.

I'. YBenuuenue cunreza GocoaunugIoB U yMEHBbUICHHE OTJIOKEHUS HEUTPATBbHOTO XKUpPa B
IIEYEHH.

J1. Camxkenue cunTesa Gpochoaunuaos.

3aoanue 2. IHCyNnUH W TIIOKaroH — aHTaroHUCTHl. BCIOMHUTE MEXaHM3M JEUCTBUS ITHUX
TOPMOHOB Ha YTJIEBOJAHBIN U TUITUIAHBINA OOMEHBI.

2.1. INanuenT npu seyeHuu ronoganueM norepsul 10 kr Beca. AKTHBAIMsI KaKOTO TOPMOHA
MpUBEJIa K YBEIIMYCHUIO CKOPOCTH KaTaboInu3Ma KUPOB IIPU FOJI0JaHUU?

A. Uucymun. b, Comaroctatun. B. ['mokaron. I'. Anppocrepon. [l Basompeccun

2.2. B kiuHUKY nocTynui 0onbHOM 0e3 co3HaHus. B BbIIbIXaeMOM BO31lyXe ObLI 3amax aile-
ToHa. Kakoil GMoXxuMu4eckuii nokasaresab yKa3blBaeT Ha POUCXO0KIEHUE 3TOT0 CUMIITOMA?

A. T'uneprammarinoOyivHeMus.

b. Camxenue conepxanust NH, —CO —NH, B kposwu.

B. Hanmuuue B moue CH3z —CH (OH) — CH; —-COOH.

I'. Camxenue yenpHOTO Beca MOYH.

J1. CHuxeHue coiepskaHusl aMUHOKHUCIIOT B KPOBH.

2.3. JlnurtenbHOE TOJIOAHWE HOBOPOXKICHHOTO € HEIOCTATOYHOCTBIO (ochoeHomnupyBat-
KapOOKCHKHHA3bl MOKET CTaTh MPUYMHON ero cMepTH. Kakue ropMoHbI MHAYIUPYIOT CUHTE3 3TOT0
dhepmenTa?

A. I'mrokaros. b. Tupoxkcus. B. Uncynun. I'. Koptuso. . AnpaocTepoH.

2.4. TTompocCTKy, NIUTEIHHO CTPAIAIONIEMY THITOTTTUKEMHEH, BBEJIH TIIFOKArOH U HE TTOTYJHIIN
OTBETHOM peakluy Ha TOpMoOH. VccienoBaHue TKaHU MEYEHH, B3SATOH NMpH OMONCHM, BBISBUIIO Je-
dext pepmenta. HazoBute 3TOT hepMeEHT:

A. I'mrok030-6-hocdatnernaporeHasa. B. ®ocdorexconzomepasa.

b. I'excokunasza. I'. ®ocdormokomyrasa. I. T'imroxo30-6-docdarasa.

2.5. Y pebGenka 2-To roja >ku3HHU, CTPaIalolIero MBIIIEUYHON C1ab0CThI0, OOHAPYKHUIIU YBEIH-
YEHHYIO [I€YeHb U HU3KUN ypOBEHb IJIFOKO3bI B KpOBM Haromak. [locie BBeneHus IOKaroHa ru-
NepriivKeMus: He BO3HUKaeT. MccnenoBanne TKaHU MEYEeHH, B3ATOW MPpHU OHMOIICHH, BBISIBHIIO JE(PEKT
dbepmenta. HazoBute 3TOT pepMeHT:

A. o-Amunasza. B. I'mukorendocdopunasa.
b. Jlaktatmeruaporenasa. I'. 'ekcoknnaza. . ®pykTOKMHA3a.
3aoanue 3. CooTHECHUTE:
Il'opmon buonornueckwnii 53 ekt B KieTke
1) Uucynun A. AKTUBHpYET TTTUKOT€HCUHTA3Y
2) I'mokaron b. Unrubupyert numnasy >kUpoBON TKaHU

B. IToBbimaer ypoBeHb HAM® B KileTKe
I'. AKTUBHpYET T'€KCOKHHA3y

J1. AKTUBUpYET INIIOKOKHHA3Y.

E. Murubupyer nupyBaTKuHa3y
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3adanue 4. Beibepure TOPMOH, KOTOPBIN CHIDKAET COACPKAHKE TIIFOKO3bI B KPOBU

A. Uncynun b. T'mokaron B. KopTtuzon I'. Tupokcun

3aoanue 5. Ilpy HEAOCTATOUHOM YPOBHE MHCYJIMHA PE3KO CHUKAETCS IMOCTYIJICHUE TIFOKO3HI B!
A. CepaedHyro MBIIIIEYHYIO TKaHb I'. XKupoByto TkaHb
b. Ileuens J1. CkeneTHYI0 MBILLIEYHYIO TKaHb

B. HepBHyto TKaHb

3aoanue 6. I'uneprimkeMUYecKUM JAeHCTBUEM 00J1a/1al0T TOPMOHBI:
A.Anba0CTEpOH B.I'mrokaron
b. Koptukocrepon I'.Bazonpeccun . Nacynuu

3aoanue 7. Ilpu 3a60neBaHUU caXxapHbIM AMA0ETOM HapyIIA€TCs YCBOGHUE TIIOKO3bI TKAHSIMU
W yCWIMBaeTCs pacnaj aununoB. B pesynbsrare aedummra YK Hapymaercs GpyHKInOHUpOBaHUE
ITK u u36sTox Mosiekyn auetuin-KoA ucnons3yeTcst Ha CHHTE3 KETOHOBBIX Tel.

B xnunuky nocraBieHa OojbHAs € caxapHbIM JUa0ETOM, y KOTOPOM NpH KIMHUKO-
1abopaTopHOM OOCIIEIOBAaHUM BBISBICH alK03. YBEIUYCHHUE COJEp)KaHUs Kakoro Merabonurta
npuselio Kk u3meHenuto KOC?

A. Manonara. B. a-Kerormyrapara.

b. Okcanoarnerara. I'. Aueroanerara. . Acnaprara.

Hpa6uﬂbH06mb pemeHuL? npoeeponie, conocmaesue ux ¢ omeenmamul.

IIpoBepbTe cBOM 3HAHMA (CAMOKOHTPOJIb YCBOCHUS TEMbI)

3aoanue 1. Beibepure 3¢ (heKThl, KOTOphIE OKa3bIBACT UHCYJINH B TICUCHU:
A. CTUMynupyeT OKUCICHUE KUPHBIX KUCIOT

b. Crumynupyer riavmkous

B. Ctumynupyer okucnurenbHoe AekapOookcunupobanue [IBK

I'. Ctumynupyer IriuKoreHonus

. CtumynupyeT IiIr0KOHEOreHe3

3aoanue 2. Ilocne npreMa NUILY B TIEUEHU aKTUBUPYETCS TJIMKOT€HCHUHTa3a. Y KaKUTE MexXa-
HU3M aKTUBHPOBAHUS 3TOr0 (pepMeHTa oA JecTBUEM MHCYINHA:

A. OrpaHuueHHBINH IPOTEOIIU3.

b. OGparumast KoBaneHTHast MOAN(DUKALUSA

B. Annocrepuyeckast peryssuus

I'. U30cTepuueckast perysusi.

3aoanue 3. B ;xupoBoii TKaHU IpU caxapHOM JuadeTe akTUBUPYETCS:
A. Pacmag rioukoreHa B. CunHTE3 KUPHBIX KUCTIOT JI. I'mukonu3
b. JIunonms I'. CuHTE3 KETOHOBBIX TENI

3aoanue 4. Comepxkanne Kakoro BTOPUYHOTO TMOCPEIHUKA YBEINYUBACTCS B KJIETKE MPH He-
JIOCTaTOYHOW BBIPAOOTKE MHCYJIHNHA:

A. Okcuya a3ota B. ul’M® JI. MoHoB kanust

b. tAM® I'. Uaozutonaudocdara

3aoanue 5. Beibepute hepMEHTHI, KOTOPHIE AKTUBUPYIOTCS TIIIOKArOHOM:
A. T'mukorengocdopuiaza B MBIIIIAX I'. I'MI'-KoA-penykraza
b. I'mrokokuHa3a B reyeHn . IlporennknHaza A

B. 'opMOH-uyBCTBUTENbHAS JIMIIA3a

3aoanue 6. Ilpu aHanu3e Moy y OOJIbHOTO OOHapyKe€Ha BhIpa)KeHHasl INII0KO3ypus. Bernom-
HUTE, YeEMY PAaBEH MOYEUHBIH MOPOT JUIS TIIOKO3bl. YKa)KUTE YPOBEHb INIMKEMHUH, MPU KOTOPOM
TIII0K03a OY/IeT 9KCKPETUPOBATHCS C MOYOM:

A. 6 MMOJIB/IL. Bb. 10 mmogb/i. B. 15 mMmous/m. I'. 40 mmoib/i.
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3aoanue 7. Bpibepure npuuuHy, 0 KOTOPOU TIHOKO3YPHSI MOKET OTMEYaThcs y OONBHOTO €
HOPMOTJIMKEMUEH
A. Crpecc. b. I'onon. B. 3aboneBanus movex. I'. TUpEOTOKCUKO3.

OTtBeThI K 3aJaHuAM

/na camonpoeepku ucxo0no2o0 ypoeHsa 3HAHUIL:

1-T.2-b5,T.3-A.4-B.5-5,B.

Jlna camocmoamenvhou pabomot.

11-A12-A.13-.14-b.15-T1.21-B.22-B.23-A,5,1.24-]1.25-B. 3
1)-A,b,1;2)-B,E.4-A,5-A, T, J1.6-b5,B. 7-T.

JABOPATOPHAS (60 munyT)

HNHceTpyKuus K NPAKTHYECKOMY 3aHATHIO

H3yuenue yeneeoonozo 00mena memooom Hazpy3Ku 210K0301

I[JI?I JAUAarHOCTUKU CaxapHOIO IH/Ia6€Ta N HCKOTOPLIX IATOJIOTHYCCKUX COCTOSTHHH (HCIIOCTa-
TOYHOCTh (DYHKIIMM TI€UYEHU M IOYEK, HEKOTOphIC PHJIOKPUHHBIC 3a00seBaHMs, HOBOOOpa3OBaHUs
Mmoa3ra, HOI[)KGJIyZ[O‘IHOfI JKCJIC3bl U HAAIIOYCYHUKOB, THIIOBUTAMHWHO3 Bl, HCKOTOPLIC HACIICACTBCH-
Hble ahepMEHTO3bl) BAXKHO UMETH MPEACTABICHUE O COCTOSHUU YIIIEBOAHOTO OOMEHa y OOJbHBIX,
OJIHMM M3 TIOKa3aTesied KOTOPOro SIBJISIETCS YPOBEHb IIFOKO3bI B KpOBU. B HOpME KOHUEHTpanus
IJII0KO03bI B CHIBOPOTKeE (11J1a3Me) KPOBH B3POCJIOro Yei0BeKa cocTapiseT 3,9—6,1 MMoJib/I.

[lepopasibHbII TECT Ha TOJIEPAHTHOCTDH K IJIIOKO3€ (Harpys3ka IiroK030i) MO3BOJISIET BBISIBUThH
IIATOJIOTHIO B TEX CIlydyasix, KOI/la UCCIEIOBAHUE COIAEPKAaHUS IVIFOKO3bl B KPOBU HATOILAK HE MO3-
BOJISIET BBISIBUTH HapyllIeHNUs OOMEHa BEIIECTB.

Iloka3zanus ons npoeedemm mecma Ha MOJIEPAHMHOCIb K 2/II0K03€.
- HGOHHOBHaqHBIG PE3YIbTATBI OJHOKPATHBIX aHAJIM30B KPOBW HATONIAK.

— I'mroko3ypusi: maHKpeaTuyecKkasi U BHeMIaHKpeaTHuueckas (IepBasi CBsA3aHa ¢ HEJJOCTaTKOM
CEKpeIU WJIM HEJIOCTaTOYHOCTHIO CAMOT'0 MHCYJIMHA; BHEIIAHKPEATHUECKas TJIFOKO3YpHs pa3BUBa-
€TCsl IPU OPAKEHUU JPYTUX OPraHOB BHyTpeHHeln cekpeunu, [IHC, mpu sMmounoHansHOM cTpecce,
3a00JI1€BaHUAX TTOYEK, MIEUEHHU, U30BITKE YTIIEBOJOB B AUETE, IPHU OEPEMEHHOCTH).

— KimHnveckue mpu3HakM caxapHOro AuabeTa WM €ro OCJIOXHEHUH Hpu HOPMAaJIbHOM
KOHIEHTPALIMH TIIIOKO3bl KPOBH HATOIAK (CKPBIThIE (hOpPMBI 11abeTa).

IIpoBenenue Harpy3Kku. Ympom namowax y 60161020 6epym Kposb u3 naivya 05l OnpeoesieHus.
CO0epIHCanUsl 20K03bl, nocie ue2o emy oaiom evinums 200 mn pacmeopa enokosvi (u3 pacuema 1 2
2ntoko3vl Ha 1 ke maccol mena) 6 meuenue 5 mun. 3amem uepes kaxcovie 30 mun y 6016H020 CHOBA Oe-
Ppym Kpoeb u3 nanvya (8 npeoenax 2,53 u), u pesynvmamsl OnpeoesieHuss COOEPHCAHUS 2TIOKO3bL 8 IMUX
npooax ucnoawb3yiom O NOCMPOEHUs. 2IUKEMUYECKUX KPUBLIX, OMKIAObIBAsl HA 8EPMUKANLHOU OCU
3HAYeHUe KOHYEHMPAYUU 2II0KO3bl 8 KaXCcOOU npoobe, a Ha 20pU30OHMAbHOU — 6peMs (MUH UlU ).

Xoo pabomwi. B nipobax mnsa ananuza Ne 1-6 ompenenurte copepkaHue TIOKo3bl (cM. WH-
CTPYKLHUIO K IpakTudeckoMy 3aHsATuI0 Ne 9 «OrnpeneneHue riroKo3bl B KPOBU TIIIOKO300KCHIa3HBIM
METOZOM MeToiIoM»). B mpoOupke Ne 1 — chIBOpOTKa KpOBH, B3ATOM HaTolIak, B mpoOupkax Ne 2—
6 — B3dTOI Yepe3 Kaxkaele 30 MHHYT TOCJe HArpy3KH TIIFOK030H. Ha OCHOBaHWMHW MOyYeHHBIX
JAHHBIX NTOCTPOITE KpUBYI0. [Ipoananu3upyire rIMKEMUUECKYIO KPUBYIO, 3alIUILINTE BHIBOJIBI.
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I'mukemuyeckue KpuBble IPU OAHOKPATHON HAarpy3Ke INII0KO301 B HOPME M IIPU HEKOTOPBIX HaTOJIOTHYe-
CKHX COCTOSIHUSIX

Kputepun BO3 17151 1ocTAaHOBKM 1MArHO3a «CaxapHbIi quaden
U «HApyUIeHHe TOJEPAHTHOCTH K ITIOK03e»

I[I/Ial"HO?. BpeMﬂ B3ATHsI KPOBH Benoznas HeJbHad KPOBb,
MMOJIb/JI
CaxapHslil tuader Haromak > 6,7
2 4 1ocyie Harpy3KH TITFOK030H > 10,0
Hapymenue TonepantHoctn | Hatorak <6,7
K TITIOKO3€ 2 4 1ocie Harpy3KH TIFOK0301 6,7-10,0

Knunuxo-ouacnocmuueckoe 3uauenue oyenku eiukemudeckux kpuevix. B nopme mocne
Harpy3Kd KOHIIEHTpAIIMs TJIFOKO3bI B KPOBHM BO3pacTaeT B TeueHue nepBoro yaca Ha 50-80 %, yepes 2
yaca €e YpOBEHb CHIDKAETCS (YacTO HMXKE MCXOIHOTO0), a uepe3 2,5—3 vyaca OH BO3BpAIIAECTCs K UCXO/I-
HoMy. B ciyuasx Hapymenus toaepanTHocTH K rimtokose (HTT') 3naunrensHoe (10 10,0 Mmmons/ 1) mo-
BBIIIIEHUE KOHIIEHTPAIIMU TIIFOKO3BI TTOCTIE HArPY3KH coXpaHsercs oomee 3 4.

I'nuxkemuueckue Kpuesle y 0emeil umerom maKoil rce XapaxKmep, Ymo u y 63pocivix, ¢ mem
UMb OMmAUYUEM, YMO NOGbLUIEHUE KOHUEHMPAayUU 21I0K03bl 6 KPOGU y Oemell MeHbluiee.

VY 6onvubix ¢ pazuvimu gopmamu ouabdbema HapaCTaHUE TITUKEMHUYECKOW KPUBOM MPOUCXO-
IUT MeanieHHee, nocturas yepes 60-150 MuH 3HaunTeNnbHON BenUYnHBI (Ooee yeM B 1,8 pasa mpe-
BBIIIAs] NCXOAHOE 3HaYeHHE), B OOJBIIMHCTBE CIIy4aeB OTMEUaeTCs TIIOKO3ypHs. Uem Tsokenee 3a-
OoseBaHMe, TEM MO3KE JOCTUTAETCS MaKCUMYM TJIMKEMUU U TeM OH Bbiie. [loHmKeHue KpuBoOi
MPOUCXOAUT OUYECHb MEJJIEHHO, Yallle OHO PacTAruBaeTcs Ha 3—4 4.

3abonesanuam wumosuonoil dceneswvl, CBSI3aHHBIM C €€ TUnep(yHKIMEH, CBOWCTBEHHBI
TIIMKEMHYECKHEe KPUBBIE ¢ 00iee OBICTPBIM, YeM B HOPME, TIOJHEMOM, YTO, BO3MOXKHO, BBI3BAHO 00-
Jiee MHTCHCUBHBIM OOMEHOM BEIIECTB M BO30YXKJICHHEM CHUMIIATUYECKOTO OTJAeNia BEreTaTHMBHON
HEPBHOU CUCTEMBI.

J171s1 GONBHBIX C adeHomoul ocmposkos Jlanzepeanca, zunomupeozom (Muxkceoemoit), 6o.1e3-
Hbl0 A0Oucona XapakTepeH HU3KUI UCXOJHBIN YPOBEHb KPUBOM M HU3KAs €€ BEPIINHA.
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Pesynbrathl: Ecrang. =

0 MmuH 30Mua ¢ 60 vua 90 mun 120 Mmun 150 MmuH

Mamuent 1  Egpn.

C TITFOKO3BI
(MMOTB/IT)
IMamment 2 E,p.

C TJIIOKO3EI
(MMOITB/IT)

BriBox:

HOI[HI/ICB npenoaaBaTeCii:

3AHATHE 26. KOJVIOKBUYM 110 TEMAM «OBMEH HYKJIEOITPOTEUHOB»,
«BUOCHHTE3 JHK, PHK U BEJIKA», «I'OPMOHBI»

BOHpOCLI MJIA MOATOTOBKH K KOJJIOKBUYMY

1. Hykneoruasl: cTpoeHne u QyHKIMH. 3HATH HOMEHKJIATYPY U YMETh MUCATh (POPMYIIBI
a30THCTBIX OCHOBaHUM, HYKJIEO3MJIOB M HYKICOTHIOB; H300paxkaTb oOpa3oBaHHE 3/-5/-(1)00(1)0-
T3(QUPHON CBSI3M MEXKILy HYKJICOTHIAMH.

2. Ocob6ennoctu crpoenus JJHK u PHK na ypoBHe mepBHuUHOI, BTOPUYHONW U TPETHUHOM
CTPYKTYPHI (CTPOCHUE HYKIEOCOM).

3. IlepeBapuBaHMEe HYKJICOIPOTEHHOB B JKEJIYJOUHO-KHUILIEUHOM TPAKTE.

4. TlyTw peyTHIU3UIUH a30THCTHIX OCHOBAaHUI U HYKJICO3H/IOB B KIIETKE.

5. KoHneuHble MpoOAyKTHl pacnaja MypUHOBBIX M NMUPUMHUIMHOBBIX HYKJIEOTHIOB. Peakuuun
00pa3oBaHMs MOYEBOW KHCIIOTHL. | HTIEpypUKeMHST: TPUYHHBI M TTOCIEICTBHSL.

6. buocuHTe3 MyprMHOBBIX U MUPUMHIUHOBBIX HYKJICOTHAOB de novo: cyOCTpaThl, KIIOUEBbIe
(bepMeHTHI, OCHOBHBIE TIPOMEXYTOUHBIE MPOTYKTHI. Perymsinus cuate3a. Poias BUTaMUHOB.

7. TlpuMmeHeHHe B MeIMLIMHE CUHTETHUECKUX CTPYKTYPHBIX aHAJIOrOB HYKJIEO3UI0B U (hostu-
€BOM KHCIIOTBHI.

8. O6pazoBanue ae3okcuprOonykneoTn10B i cuare3a JJHK (cxema).

9. Pemmxkamms. CyOctpatsl, pepmMeHTsl, MexaHu3M. OCOOEHHOCTH y 9yKapHOT.

10. Tpanckpunuus. PepMeHTbI, CyOCTpaThl, MEXaHU3M, OCOOCHHOCTH Y 3YKAPHOT, PeryIsIHsL.

11. T'eneTnueckuii KOA U €r0 XapaKTEPUCTHKA.

12. PexorHuus 1 cOOCTBEHHO TPAHCIALMS Kak 3Tanbl OMOCHMHTE3a Oelika B KIIeTKe (poJib
TPHK, APCa3bl, ctpoenue pubocoM M oOIIME€ NPUHLIMIIBI MEXaHU3Ma TPaHCISALUU, WUCTOUYHUKU
SHepruu AJs OnocuHTe3a OesKa, perymsuus).

13. Buasl HOCTTpaHCIAIIMOHHON MOAM(HUKAIINN OEITKOB.

14. CoBpeMeHHBIE METO/bI MOJIEKYJIAPHOH OMOJIOTMM M HUX NPUMEHEHHE B MEIUIIMHCKOMN
npaktuke (I1L[P, rerHas uHXeHEpHs B CTOMATOJIOTHH).

15.T'opmonbl. Xumuueckass npupoaa, kinaccudukanus. CpoiictBa ropMoHOB. OcobeHHOCTH
OMOJIOrMYECKOT 0 IeHCTBYSL.

16. Penrenitopbl k ropMoHaMm, Kiaccu(uKaius, CTpoeHue MEMOPaHHBIX PEIETITOPOB.

17. G-6enku, UX poib B MEXaHWU3ME JICHCTBHS TOPMOHOB, CBSI3BIBAIOMIMXCS ¢ MEMOPaHHBIMU
peLenTopamu.

18. DddexTopHbIE CHCTEMBI M BTOPHYHBIE TTOCPETHUKH TIPOBEICHIS TOPMOHAIBHOTO CHTHAJIA
B KJIETKY. MexaHn3Mbl 00pa30BaHusl BTOPUYHBIX TOCPEIHUKOB, POJIb MPOTEMHKHHA3.

19. 'opMOHBI — OENIKH: TIPOCTHIC U CIOXKHBIE. MecTo 00pa3oBaHus, PUMEP MOJIEKYISIPHOTO
JNEUCTBUA.
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20.T'opMOHBI — MPOU3BOJHBIE AMUHOKHUCIIOT, MECTa 00pa30BaHMsI, MEXaHU3MbI MOJICKYISIP-
HOT'O JE€HCTBUS.

21. O6mue NPUHIMITEI CHHTE3a TOPMOHOB OEJIKOBO-TIEITUAHOMN TPHPO/IBL.

22. O01mue NpUHIMIIBI CUHTE3a TOPMOHOB CTEPOUTHON IPUPOJIBI.

23.T'opMoHBI rUnoTanamyca. XuMA4YecKas MPUPOIa, PETYISIHS CeKperun. MexanusMm Jeii-
CTBUS.

24. BazomnpeccuH: XUMHUYECKasi IPUPOJIA, MEXaHU3M AeUCTBUs. BiusHue Ha MeTabon3Mm.

25. [lepeurcnuTb TOPMOHBI NepeaHen noau runodusza. 'opMoH pocta, MeExaHU3M JeiCcTBUSA,
BJIMSIHUE HA METa0OIU3M.

26. Moncoznepskaiue ropMOHBI IUTOBMIHO jKeTe3bl. XHUMHUeCKas PUPOIA, MEXAHU3M Jeii-
CTBMS, BIUSHUEC HA METa00JIU3M.

27.T opmoHbI, perynupyrolire ooMeH kanbius U Gocdopa B oprannzme. Mecrta cuHTe3a, XU-
MHUYECKasi IPUPOAa, MEXaHU3MBI ICHCTBHSL.

28. I'mokaroH. XumMuueckasi IpUpoja, MEXaHW3M JIeHCTBUs, BIUSHUE HAa METa0OJIU3M yriie-
BOJIOB H JIMIUIOB.

29.T'opMOHBI MO3rOBOI'O BEIIECTBA HAANOYEUHUKOB. XUMHUYECKash NPUPOA, MEXaHU3M Jeii-
cTBUs. Bnusinue Ha meTabonu3m.

30. 'opMOHBI KOpBI HA/AMIOYEYHUKOB: TJHOKO- U MHUHEPAJIOKOPTUKOUIbI. XUMHUYECKasi IPUPO-
1a, 0cOOEHHOCTH CTPOCHHS PELENTOPOB, MEXaHU3M JICHCTBUS, BIUSHIE HA META0OIH3M.

31.losoBBIE TOPMOHBI, XMMHUYECKasl MIPUPOJIA, OCOOCHHOCTH CTPOEHUS PELENTOpOB, MeXa-
HU3M JIeHCTBHSL. POIb TOOBBIX TOPMOHOB B 0OMEHE OEIIKOB M JIUITH/IOB.

32. UncynuH. XuMudeckas NpUpoOAa, CTPOSCHHE PELENTOPOB, MEXaHU3MbI Iepelaud ropMo-
HaJBHOTO CUTHANIA. BriusHue Ha MeTabonu3M yrieBoJ0B, IUMKUI0B, OeskoB. CaxapHblil quadeT.

3AHSATHE 27. BUOXUMUSA IIMTAHUA. POJIb BEJIKOB )KUPOB, YI'JIEBOJAOB,
BUTAMHWHOB. BOAOPACTBOPUMBIE BUTAMMUHBI.
KOJMYECTBEHHOE OIIPEJAEJIEHHUE BUTAMHUHA C B MOYE

AKTYaJIbHOCTDb TeMbl

Vcnonb3oBaHue MUIM KUBBIMU OpraHM3MaMH 00O3HAYaeTcss TEPMUHOM «IuTaHuey». Pazmu-
YaroT TPU BaXXKHEHUIUX KaTErOPUU WM COCTaBHBIX KOMIIOHEHTA MUIIIN:

1) nuraTenpHBIC BEIIECTBA — MCTOYHHKU YHEPIHHU M IUTACTUYECKOro MaTepuaia (Oenku, -
PBl, YIIIEBOBI);

2) MUKPOKOMITOHEHTHI MUK (BUTAMHHBI ¥ MHHEpAJIbHbIC COCAWHEHUs, HEOOXOIUMBIC IS
OMOXMMHUYECKUX MPOIIECCOB);

3) BOJIOKHHUCTBIE CTPYKTYPbI (HElepeBapuBacMble MOJIUCAXapUIbl, HEOOXOAUMBIE Ui HOP-
MaJIBHOT'O (DYHKIIMOHUPOBAHUS MUILEBAPUTEIIBHON CUCTEMBI).

Ocy1iecTBiIeHHE TEMH W WHBIMH KOMIIOHEHTaMH IUINM, B TOM YHCIIe HE3aMEHUMBIMH (haKTO-
paMH IMTaHUs, CBOMX (DYHKIMI B OpraHu3Me MPOMCXOIUT uepe3 OMoXUMuueckue rnpesparenus. I1o-
HUMaHHUE TOT0, KAKUM 00pa3oM paziIMyHble KOMIIOHEHTHI MTUIIM BOBJIEKAIOTCS B HUX, [IOMOKET OCMBbIC-
JIMTh HEOOXOAUMOCTb M CYTh COAJTaHCUPOBAHHOTO MUTAHMS, CBOEBPEMEHHO PACIIO3HABATh M aKTHBHO
JeCTBOBATh IPU BCTPEUAIOUIEMCS B KIMHUYECKOM MpPaKTHKE COCTOSHUM HEJOCTATOYHOTO MUTAHUSL.
Heduuut 110060r0 BUTAMUHA BEJIET K MOSIBJICHUIO CTIEIM(DUUECKUX HApYIIEHUH peakiuii oOMeHa ¢ xa-
paKTEpHbIMU KJIMHUYECKUMHU TPOSBICHUSAMH. 3HaHUE KO()EpMEHTHBIX (DYHKIMH BUTaMHHOB B Opra-
HHU3ME TO3BOJISAET MOHATh MEXaHU3MbI PA3BUTHUS U MPOPUIAKTUKH THIIO- U aBUTAMUHO30B U UCIIOJIb30-
BaTh BUTAMUHBI C TPO(PUITAKTUUECKON U JI€4EOHOI LEIBIO.

ean 3ansaTUs

3aKpenuTh 3HaHUS MO XUMUYECKOW CTPYKType M MOJIEKYJISIPHBIM MeXaHH3MaM Ouoyioruye-
CKOTO JIeiicTBUS KOpepMEHTHBIX ()OPM BUTAMHHOB, BOBJICUEHHUIO B META00JIN3M IPYTUX HE3aMEHH-
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MBIX (pakTopoB nuTanus. CHOpMHUPOBATH MPEACTABICHUE O OMOXUMUYECKUX MEXaHU3MaX HCIIONb-
30BaHUsI KOMIIOHEHTOB IUINM IS MOAJNEPKaHUS HOPMAJIBHOW KM3HEAEATEIbHOCTH OPraHu3Ma, O
MATOJIOTUYECKUX COCTOSIHUSAX HEJOCTATOYHOTO NMUTaHUs. [I03HAKOMHUTH CTYJIEHTOB ¢ METOAaMHU 00-
Hapy’KeHUs] BATAMUHOB U X KOJMYECTBEHHOI'O ONpeAEIeHHs B OM0JIOTNYECKOM MaTepuale.

TpeGoBaHus K HCXO0HOMY YPOBHIO 3HAHU I

JUJ1s IOJTHOTO YCBOEHUS TEMbl HEOOXOAUMO MTOBTOPUTH U3:

® OU0OpeaHUYeCKOU XUMUL'

— CTPOCHHE U CBOWMCTBA IETEPOLMKIMYECKAX COCAVMHEHUH — ITypUHA, IMPUMUANHA, THA30-
Ja, TUppoIa, HoppupuHa, TapaaMUHOOEH30MHOI KHCIOThI, HIKOTUHOBOM KUCJIOTHI, IUPUANHA,

— OHMOJIOrMYECKH aKTHBHbIE TeTepO(YHKIHMOHAIbHbIE COEIUHEHHUs OEH30JbHOIO U IeTepo-
LUKIITYECKOTO PSI/IOB;

® OUONI02UYECKOU XUMUU:

— Ko(epMEeHTHI ¥ UX POJIb B IIpoIieccax MeTaboau3ma;

— Ko(epMeHTHbIE POPMBI BOAOPACTBOPUMBIX BUTAMHHOB M UX Y4acCTHE B META0OJIM3ME;

— IyTH MeTaboau3Ma OesIKOB, JKUPOB, YIIEBOAOB B KIETKAX.

151 caMonpoBepKH MCXOIHOTO YPOBHS 3HAHUI BHINOJIHUTE CJIeyIOlINe 3aJaHus:

3aoanue 1. Kakue 3 HUKECIETYIONNX BBIPAKCHUN OTHOCHTEIHHO MaHKPEATHUECKUX (ep-
MEHTOB IpaBUJIbHBIE?

A. OHM ceKpeTUpyIOTCS B BUJIE HEAKTUBHBIX IPOPEPMEHTOB.

b. Bce oHM akTUBUPYIOTCS SHTEPOKUHA30M.

B. Bce oHH cexkpeTupyroTcsi B OTBET Ha XOJECUUCTOKUHUH.

I'. Ins onTuManbHOM akTBHOCTH UM TpeOyercst pH okouto 7.

J1. OHM Ba)XHBI TOJIBKO /IS IEPEBapUBAHUS OCIIKOB.

3aoanue 2. Kakve u3 HUKECIEAYIOUUX BHIPAKEHUN BEPHBI?

A. JleiicTBue anpeHajIHa W TJIFOKaroHa HAaIlpaBJIE€HO Ha yBEJIMYEHWE YPOBHsS TIIMKOreH(dOC-
dbopunassl.

b. THTEeHCUBHOCTD paclleIuIeHys INIMKOIeHa HaTOIaK paBHA MHTEHCUBHOCTH €T0 CUHTE3A.

B. JlebochopunrpoBanre INIMKOT€HCHMHTA3bl B OTBET Ha JIEHCTBME MHCYJIMHA NMPUBOIUT K
YBEJIIMYECHUIO €€ AaKTUBHOCTHU.

I'. TAM® — 5T0 BTOpUYHBII MOCPEAHUK, KOTOPBIIl 00pa3zyeTcsi B OTBET Ha JielicTBUE aipeHa-
JIMHA U TJIIOKaroHa B IEYeHU.

. ®ochopunpoBanme riavmkoreH(ochopuiazsl B OTBET Ha JIEHCTBHUE TINIIOKaroHa yBeJIWYH-
BaeT €€ aKTUBHOCTb.

3aoanue 3. KakoBa (yHKIMSI TOPMOH-YYBCTBUTENIbHOM JIMIA3bl B dKUPOBOM TKaHU?

A. I'mnposn3yer ropMOH, KOTOPBIN y4aCTBYET B PACILEINICHUN KUPa.

b. Cunre3upyer HOBBIE KUPOBBIE KJIETKH U3 MPOCTHIX KUPHBIX KUCIIOT.

B. I'maponu3zyeTr TpHaLMITIULIEPOIIbl C 00Pa30BAHNUEM KUPHBIX KUCIIOT IS IPYTUX KJIETOK.
I'. CuHTe3upyeT JUIMHHOLIETIOUEYHBIE JKUPHBIE KMCIIOTHI U CHHTE3a JIUITUI0B B APYIUX KIETKAX.

3aoanue 4. JlabopaTopHbBIN aHAIN3 MOCJIE THAPOJIM3a BEIIECTBA BBIIBWI B THAPOJIN3ATE afle-
HUH, pu003y 1 pochopHyto Kucnoty. KakoBa CTpyKTypa HCXOIHOTO BellecTBa?
A.Tlentun. b. Hykneosun. B. Mononykneotua. I'. Ilentozodocdar. [l. Onurocaxapus.

3a0anue 5. BcnoMHUTE, 4TO BOAOPACTBOPUMbIE BUTAMUHBI IPUHUMAIOT y4acTHe B Mpolieccax
MeTabonr3Ma Mocie UX aKTUBAIMK B KJIETKaX, T. €. IpeBpallieHus B KopepMeHTHYIO hopMy.

5.1. O0bscHHUTE, YeM PYKOBOJACTBOBAJICS Bpad, 3aMEHHB OOJBHOMY HEHpPOAEPMHUTOM MUPH-
JOKCHH Ha mupuaokcaibdocoar.

5.2. IlogOepure COOTBETCTBYIOIIME Tapbl BUTAMHH — KO(DEPMEHT:

A.HAJT. 1. ITpon3BoAHOE MUPHUAOKCHHA.

b. TII®. 2. [IpousBonnoe pudodaaBuHa.
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B. HS-KoA. 3. IIpou3BoaHOe THaMMHA.
I'. A 4. ITpon3BOoIHOE HUKOTUHOBOM KHCIIOTHI.
. 1. 5. IIpou3BOIHOE MAHTOTEHOBOM KHUCIIOTHI.

Hpa6uﬂbHOCn’Ib pewenuﬁ npoeeponie, conocmaesue ux ¢ omeenmamul.

Bonpocsl 1u1st 00cy:kaeHust

1. IMumeBasi IEHHOCTh OEJIKOB, KUPOB, YIJIEBOJOB. POiib BOJOKHHCTHIX MOJIMCAXAPUAOB LIS
paboThI MUIIEBAPUTENHHOTO TPAKTa 1 OOMEHHBIX MPOLIECCOB B oprannsMe. Hesamenumsie ¢pakTops
MUTaHUS.

2. BonmopactBopumMble BuTaMuHbL: THaMuH (B1), pubodnasun (By), maHToTeHOBas KHCIOTA,
PP (muxotuHoBas kucnora), nupuaokcut (Bg), ponuesas kuciora (Bg), kobamamun (B12), OnoTuH,
ackopounoBas kuciora (C). Kopepmentnsie popmbl, 6nonorunyeckast pois. [Ipuznaku rumnoBura-
MHHO3a, CyTOYHas MOTPEOHOCTb, MUIIEBbIE HCTOYHHUKH.

3. Buramuuonoo0HbIe BemecTBa: OnodaBoHOWAB (BUTaMHH P), mapaamMuHOOEH30HAs
KHCIIOTa, UHO3UTOJ, JIUIIOeBasi KUCI0Ta, XonuH, Butamud U. buonoruyeckas poib.

4. MeTto/bl OIIeHKH HACBIIIEHHOCTH OpraHiu3Ma BUTAMHHAMHU.

CIIMCOK NUCHOJb30BAHHOM JUTEPATYPbI
Ocnoenasn
bBuonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Musck : Acap, 2008. C. 87-131, 515-549.
Koncnexm nexkuui.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 174-179, 186-189.

N

Hononnumensnasn
1. Buoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993.

2. Moposxuna, T. C. BUTaMHHBL: KPATKOE PYKOBOJCTBO JUls BPAYEH U CTYIEHTOB MEIMIMHCKKX, (hapMaKoorude-
cKux u oronormueckux crienuaibHocteit / T. C. Moposkuna, A. I'. Moticeenok. MuHCK : Acap, 2002. 112 c.

3anaHus 1S CAMOCTOSATEILHOI PaoThI

3aoanue 1.

1.1. 3anoMHUTE CYTOYHYIO MOTPEOHOCTH YEIOBEKA B BUTAMHHAX, CYIIECTBEHHOE CHUKCHHE
KOTOPOU HENM30€KHO MPUBOJIUT K HAPYIICHUIO OMOXUMHYECKUX MPOIIECCOB U PA3BUTHIO 3a00JieBa-
HUU. YMeNTe Ha3BaTh IPU3HAKU THIIOBUTAMUHO30B.

1.2. Pemmte 3amauy. Kak 6pu10 ycTaHOBiIEHO, cuHapoM BepHuke—KopcakoBa, pOSBISFOIIUICS
HapyIlIeHUeM TOHYCa MBI KOHEYHOCTEH, CHUKEHUEM YMCTBEHHOW CIIOCOOHOCTH U JIE30pUEHTAIH-
e, CBsI3aH C HapyIlIEHWEM MPOYHOM CBs3M arnodepmMeHTa u kodepMeHTa B (hepMEHTE TPAHCKETOJIa3e.
CHUMIITOMBI 3TOTO CHHJIPOMA MOTYT MPOSIBIATHCS Y aJIKOTOJIMKOB BCIIEICTBUE CHUXKEHUS MOCTYILIe-
HUs B OpraHu3M ButamuHa. HazoBute >TOT BUTaMHUH U ero kopepMeHTHyo ¢opmy. C kakumu dep-
MEHTaMHU KpOMe TPaHCKETONa3bl paboTaeT STOT BUTAMUH?

3aoanue 2. 3aoMHUTE, YTO HAPSAY C HE3aMEHUMBIMH (PaKTOpaMHU MUTAHUSI, UMEIOTCS YCJIOB-
HO HE3aMEHHUMbIE, KOTOPbIE HE OIPAaHNYMBAIOTCS TOJIBKO AMMHOKHUCIOTaMU aprMHUHOM U TUCTUAU-
HOM; OHU MOTYT CTaTh HE3aMEHUMBIMU MPHU ONPEECIIEHHBIX COCTOSHUSIX OpraHu3Ma. Y MelTe 00b-
SCHUTH, TIOYEMY IIPU BBIOOPE MUIIEBBIX UCTOYHUKOB HE3AMEHUMBIX JKHUPHBIX KHCIOT HEOOXOJIUMO
paznuyarh omera-3 u omera-6 kucioTsl. O0paTuTe BHUMaHUE Ha MIPEUMYIIECTBA U HEIOCTaTKH He-
IIEpEeBapUBAEMBIX IOJIMCAXAPUA0B B COCTABE MUIIIH.

Ilpasunbnocme pewenuii npogepbme, CONOCMABUS UX C OMBEMAMU.
IIpoBepbTe Bamm 3HaHUS (CAMOKOHTPOJIb YCBOCHHS T€Mbl)

3aoanue 1. JlanHble BpauyeOHOTO OCMOTpa MOKHUIION KEHIUHBI COOTBETCTBOBANIM Nepudepu-
yeckoil Heliponaruu. JlabopaTopHble aHAIU3bl MOATBEPAUIN HEIOCTaTOYHOCTh THAMHMHA. AKTHB-
HOCTb KaKuX IPOLIECCOB CHUKEHA IIPU JaHHOM T'MIIOBUTaMUHO3€e?
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A. TpaHCcaMUHUpPOBaHNE AMHUHOKHCIIOT.

b. JlekapOoKkcuanpoBaHre aMHHOKHUCIIOT.

B. OxucnutensHoe 1eKapOOKCHINPOBAHHUE O-KETOKUCIIOT.
I'. TpaHncMeTuIMpOBaHNE AMUHOKHUCIIOT.

J1. OkucauTenbHOE 1€3aMUHUPOBAHUE aMUHOKHUCIIOT.

3aoanue 2. Y GOIBHOTO TOCIIEC IEPEHECEHHOTO HH(PAPKTA B TEUCHUE IBYX CYTOK 3HAYUTEIHEHO
YBEIMYMIIACh aKTUBHOCTH acliapTaTaMUHOTpaHC(epa3bl B KPOBH. YKaKUTE KOPEPMEHT AaHHOTO
(depMeHTa ¥ TUI KaTaU3HUPYeMOW UM peakiuu. [IpOM3BOAHBIM KaKOrO BHUTAMUHA SIBISETCS ITOT
KopepmeHT?

3adanue 3. ' MIOBUTAMMHO3 NTAHTOTEHOBOM KUCIIOTHI PAKTUYECKU HE BCTpEYaeTcs, T. K. OHa
oOHapy>KeHa MOBCEMECTHO: B TKAHSX JKUBOTHBIX, PACTEHUI, MUKPOOPTAaHU3MOB. YKaXXUTE Koep-
MEHTHbIE (JOPMBI JAHHOTO BUTAMHHA, HA30BUTE TUIl PEAKLUH, B KOTOPBIX OH y4acTBYET.

3aoanue 4. bonbHOMY cefaHa Onepalus pe3eKIUH KelyaKa, OocIe Yero BCJIEICTBUE HEO-
CTaTOYHOCTH BUTamMuHa Biy y Hero passumiiack anemusi. HazoBute koepMeHTHBIE (HOPMBI ATOTO BH-
TaMuHa. B Kakux peakuusx OHU NPUHUMAIOT ydyacTue?

3aoanue 5. K Bpady oOpaTuics MalMeHT C jkano0aMu Ha BOCHAJIUTENIbHBIC MPOLIECCHl KOXKHU
(Iepmatur), CONPOBOXKIAIOIINECS YCUICHHON JESTENbHOCTbIO CAJIbHBIX JKEJIe3, BBINAJIEHUEM BO-
JI0C — TUMUYHBIMU MPU3HAKAMU HEJOCTaTOYHOCTH BuTamuHa H. OObsicHHUTE, Kakue peakuuu o0-
MEHa HapyIAITCs IPU STOM.

3aoanue 6. Kakum 00pa3oM NHUIIEBbIE BOJIOKHA B COCTAaBE NMPUHUMAEMOM IMUIIM ITOMOTaloT
CHU3UTh YPOBEHb XOJIECTEPOJIa B KpOoBU? BriOepuTe npaBUiIbHbIE OTBETHI.

A. OHM IeHaTypUPYIOT XOJIECTEPOI B JKEITYIKE.

b. OHu ruaponu3yoT X0JeCTeposl B KUILIEUHUKE.

B. Onu 3a51epk1BaroOT X0JIECTEPOII B KUILIEUHUKE U TAKUM 00pa30M 3aMeJUISIOT €ro BCaChIBaHUE.

I'. OHu ycunuBaroT 3KCKPELHIO JKeT4H, YCKopsisi 0OMeH XoJyecTepona.

OTBeThI K 3aJaHUSIM

/Jlna camonpoeepku ucxo0nozo ypoeus 3HaHuil’
1-A,B,I'2-B, I, 1.3-B.4-B.52-A4,63;B5T2; ]]1.
Jlna camocmoamenvhoil padomat:

1.2— B4, ero kopepmenTHas popma — T/ID (TIID).

JIABOPATOPHAS PABOTA (30 munyT)

HNHCeTpyKuMs K NPaAKTHYECKOMY 3aHATHIO
Onpeodenenue cooepicanun eumamuna C 6 moue
Onpenenenue coaepkanus ButamuHa C B Moue J1aeT MPEJCTaBIEHUE O 3amacax 3TOro BUTa-
MHUHa B OpraHM3Me, Tak KaK MMEEeTCsS COOTBETCTBHE MEX/Yy KOHIIEHTpallueil BUTaMUHA B KPOBHU U
KOJMYECTBOM ATOr0 BUTAMHUHA, BbIIEIsIEMbIM ¢ MOouoil. OfHako nmpu runoButamMuose C coaepxa-
HUE aCKOPOMHOBOI KHUCIIOTHI B MOY€ HE BCErja MOHMKeHO. YacTo oHO ObIBaeT HOPMAaJbHBIM, HE-
CMOTps Ha 0OJIBLION HEAOCTATOK 3TOT0 BUTAMMHA B TKAHAX M OpraHax.

VY 3n0opoBbix mozeit BeeaeHue per 0S 100 mr Butamuna C ObICTPO MPUBOAUT K MOBBILICHUIO
€ro KOHIIEHTpaIK B KpoBU U B Moye. [Ipu runosutamunose C TKaHH, UCTIBITHIBAIOIINE HEAOCTATOK
B BUTAMUHE, 3a/I€P>KUBAIOT NPUHATHIA BUTaMUH C U €ro KOHIIEHTPALUS B MOYE HE MOBBIIIAETCS.

C Mouo# 310pOBOTO 4esioBeKa 3a cyTkH Boiaensercs 20—-30 mr Butamuna C wim 113,55
170,33 MKMOJIB/CYT. YPOBEHb 3TOTO BUTAMHMHA MOHMKAETCS IPU LIMHTE, a TAKXKE MPH OCTPBIX U
XPOHUYECKUX WH(DEKITNOHHBIX 3a00JICBaHUSX.

Xoo pabomyei. B cTtakaHuuk win Kosubouky orMmepuBaroT 10 mu Mmoun u 10 i1 AMCTUILITHPO-
BAHHOW BO/JIbl, IEPEMENINBAIOT, MOAKUCIAIOT 20 KammsiMu 10%-HOro pacTBopa XJI0pUCTOBOAOPOI-
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HoM kucnotsl U TuTpyroT 0,001 H pacTBOpoM 2,6-nuxsioppeHoanHao(peHona 10 po30BOi OKPACKH.
Jlnia pacueta cofepxaHusi aCKOPOMHOBOM KUCIIOTHI B MOU€ UCTIOIB3YIOT GOpMyIy:
0,088-4-B
x="00 7=
b
IJIe X — COJIepyKaHue aCKOPOMHOBOM KUCIIOTHI B Mr/cyT; 0,088 — KomMuecTBO aCKOPOMHOBOM KHUCIIOTHI
(mr), cootBercTBytomee 1 mn 2,6-muxnopdenomuunodenona; A — pesynbrar turpoBanus 0,001
pactBopoMm 2,6-nuxsophenonuraodenona (mi); b — o06bemM Mouun, B3AThIN AJ1s1 TUTpOBaHUs (Mi1); B —
CpeaHee CyTOYHOE KOIMYecTBO MouH (A1t My»urH — 1500 mut, st sxeniuus — 1200 mon).

Pesynbrar: A = Pacuer:
BriBon:

[Tognuce npenonasarens:

3AHATHE 28. BUOXUMUSA IIUTAHUS. ZKUPOPACTBOPUMBIE BUTAMUHBI.
KAYECTBEHHBIE PEAKIIUU HA BUTAMMUMHBI A, E, K

AKTyaJILHOCTb TEMbI

XupopactBopumble BUTaMUHBI — 0co0asi rpynmna COEAMHEHUH, KOTOpbl€ KOHTPOIUPYIOT
KM3HEHHO Ba)kKHble MeTabonuyeckue mporecchl. [103ToMy MX HEAOCTATOK HPOSBIIAETCS, KaK Ipa-
BUJIO, CHCTEMHOM martoyiorueil. BoBpeMs pacrno3Hatb €e — 3HAYUT UMETh BO3MOXKHOCTh d(PPEKTHB-
HO NPEAOTBPATUTD €€ Pa3BUTHE.

Ieanb 3ansaTHA

3aerHI/ITL 3HAaHUA O IMPUPOAL, NMYTAX IOCTYIUICHHA B OPraHu3M W BJIMSAHUSA HaA 0OMEeHHEBIE Ipo-
LECChBI Y KUPOPACTBOPHUMBIX BUTAMHWHOB JIA MMOCICAYIOIIETO UCIIOJIb30BAHUA X BO Bp&'—IG6HOfI JCATCIIb-
Hoctu.Ilo3HaKOMUTE CTYACHTOB C METOaMU O6H21py>K€HI/I$I KUPOPACTBOPUMBIX BUTAMHUHOB.

TpeboBaHus K HCXOJHOMY YPOBHIO 3HAHMIA
JUJ1sl IOJTHOTO YCBOEHUS TEMBI HEO0XO0IUMO MTOBTOPUTH M3:
® OUOOP2AHUYECKOU XUMUU
— CTPOEHME U CBOMCTBA HOJIMHU30IPEHOB, CTEPOUJIOB, IPOM3BOIHBIX TOKOJIA,;
— AaKTUBHBIE (JOPMBI KUCIOPOAA
® OuoxumMuu:
— MyTH MeTabosn3Ma OeNKOB, )KUPOB, YIIIEBOJOB B KJIETKAX;

JlJ1s1 npoBepKHU MCXOAHOI0 YPOBHS 3HAHUI BBINOJHHUTE CJIeAYIOILIUe 3a1aHUsl:

3aoanue 1. IlaTonorudyeckoe COCTOSHHUE, CBI3aHHOE C HEIOCTATKOM BUTAMUHOB B ITHIIIE,
HapylIEHUEM UX BCACBIBAHMS WJIM HAPYIIEHHEM HX HCIOJIb30BAHMS OPraHW3MOM, HA3bIBAETCS —

3aoanue 2. Ykaxute akTUBHYIO ()OpMy BUTAaMHHA A
A. TerparuapodosnueBas KucaoTa I'. Kosnzum A
b. [upunokcansdocdar . KapGokcubuotnn
B. Perunans

3aoanue 3. XapaKTCpHBIMI/I MMPOABJICHUAMU aBUTAMHWHO3a A aBIISIOTCS:

A. CebopeitHbIil 1epMaTUT 1. dementmus
b. ®omnmukynapusii runepkeparod  E. Kepatomamnsanus
I'. Kcepodranpmus K. TopmoxkeHue pocta, moTepsi MacChl Tea
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3adanue 4. XapakTepHBIMH MIPOSBICHUSAMHU THIOBUTAMHHO3a E ABISAIOTCS:
A. TloBbIlIIeHHE POHUTIAEMOCTH KJIETOYHBIX MEMOpaH

b. KypuHas cienora (HapylieHHe CyMEPEYHOI0 3pEHus)

B. becnmoane, BRIKM BN

I'. Mpreynas auctpodus, mopakeHue CBI30YHOTO arnmapara

I'. Inapest

Hpa6UﬂbHOCl’l’lb pemeuuﬁ npoeepbnie, conocmaesue ux ¢ omeenamu.

BOI[pOCI:.I AJIs oﬁcymennﬂ

1. Tokodepon. Yyactue B Merabonu3Mme, MPU3HAKKA THUIIOBUTAMHHO3a, CyTOYHAsl MOTpeO-
HOCTb, OCHOBHBIE HCTOYHUKH BUTaMuHa E.

2. PeruHON M ero mpou3BOJHbIC (PETHHANIb, PETHHOEBAs KUJIOTA). Y4yacTue B MeTaboIu3Me,
IIPU3HAKU I'MIIO- U TUIIEPBUTAMMHO3a, CyTOUHAs MOTPEOHOCTh, OCHOBHBIC HCTOYHUKHM BUTAMHHA A.

3. Buramun D. BcaceiBanue, Omojoruyeckasi poiib, SBICHHUS TUIIO- U THIIEPBUTAMUHO34, CY-
TOYHas! TOTPEOHOCTh, OCHOBHBIE HCTOYHHUKH.

4. Buramun K. buonoruueckast poisb, sBI€HUS TMIIOBUTAMHUHO3a, CYyTOYHas MOTPEOHOCTD,
OCHOBHbBIE€ NCTOUYHUKH. CHHTETHYECKHE TPOU3BOIHBIE. AHTUBUTAMUHBI.

CIIUCOK UCIOJIb30BAHHOM JJUTEPATYPBI

1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 112-130.
2. Koucnexm nexkuui.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 179-186.

3anaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue I. BeiOepute MpaBWIbHBIM OTBET OTHOCUTEIHHO y4acTHsi BUTaMHHA A B aHTHOKCH-
JAHTHOM 3aIlUTe OpraHu3Ma:

A. Ocnabinser aeiictBue BuramuHa E

b. IlpensatcrByer okucnenuto SH - conepxkamux 6enkoB

B. AKTHBHpYET BKIIOUEHHUE CEIeHA B COCTAB TIIYTaTHOHIIEPOKCH/Ia3bI

I'. YceunuBaet aHTHOKCHJIAHTHOE JIeiiCTBHE TOKO(epoia

J1. B3aumoielicTByeT co CBOOOTHBIMU pajiiKallaMy Pa3JInYHbIX TUIIOB

E. AKTUBHpYET CyNEepOKCUAUCMYTa3y

3adanue 2. 3anilOMHUTE, YTO )KUPOPACTBOPUMBIE BUTAMHUHBI B OTJINYUE OT BOJOPACTBOPUMBIX
1) neicTBYIOT Ha TEHETUYECKOM YPOBHE MTOJIOOHO CTEPOUIHBIM TOPMOHAM, 2) SBJISIOTCS CTPYKTYp-
HBIMH KOMITOHEHTaMH KJIETOYHBIX MEMOpaH M MPOSBISIOT aHTHOKCHIAHTHOE JieiicTBHE, 3) Kodep-
MEHTHbIE (YHKIIUM MM, KaK MpaBUiIo, He MpHCylu (MckitoueHne — ButaMuH K). Ymeiite o0bsic-
HUTHh MEXaHU3M aHTHOKCHJIAHTHOTO JeicTBUs BUTaMUHA E myTem «(du3mueckoi» 3aluThl KIETOY-
HBIX MEMOpaH OT CBOOOHBIX PATUKAIIOB.

3aoanue 3. Kakne U3 mepeurcIeHHbIX BUTAMUHOB COJIEPKAT B KAYECTBE CTPYKTYPHBIX dJie-
MEHTOB M30MPEHOUTHBIC (hparMeHThI?
A. Buramun E B. Burtamun A . Burtamun P
b. Burammu K I". HuxkoTtmHOBas KucioTa

3aoanue 4. Bce mpuBeeHHBIE YTBEPKACHUS TTPABUIIBHBIC, 32 HCKITIOYCHUEM:

A. Vicrounukom BuTamuHa E 11 yenoBeka sSBISIOTCS pacTUTENbHBIE Macia, canaT, 3ep-
HOBBIE IPOAYKTHI, pa3IMYHbIE TKAHU KUBOTHBIX, OCOOCHHO KHPOBa;

b. Cyrounas norpeGHOCTH B BUTaMUHE Bg 17151 uenoBeka cocTaBisieT 2-4 Mr;

B. Buramun BgsBnsiercs mpon3BOIHBIM CTEPOJIOB;

I'. Ucrounukom ButamuHa C sBIsSETCS NPEUMYIECTBEHHO MUIIA PACTUTEILHOTO MPO-
UCXOX-JICHUS;

J1. BaXHBIM HCTOYHUKOM BUTAMUHOB CITY)KUT MHKPO(DIOpa KUIICUHUKA.

HpCIGMJleOCWlb pemeﬂuﬁ npoeeponie, conocmaesue ux ¢ omeemamul.
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IIpoBepbTe Bamu 3HaHus (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. OOBsICHUTE, TTOYEMY U HEIOCTATOK, U M30BITOYHOE MOCTyIUIeHHe BUTaMuHa D B
OpraHu3M OyzeT NPUBOJUTH K JECTPYKIIUN KOCTHOM TKaHH.

3aodanue 2. BeibepuTe MpaBUIbLHBIN OTBET OTHOCHUTENIBHO ydacTusl BuTamMmuHa E B aHTHOKCH-
JAHTHOM 3alMTE OPraHu3Ma:

A. 3amura OT OKUCIIEHUS IBOMHBIX CBSA3€H B MOJIEKYJIaX KAPOTUHOB U BUTaMHHA A

b. BxiroueHue ceneHa B COCTaB aKTUBHOIO LIEHTPA INIyTaTHOIEPOKCHIA3bI

B. Pazo6ienue nporecca TKaHEBOTO AbIXaHHS U OKUCIUTEIBHOTO (hochopuirpoBaHus

I'. 3ammra ot okuciaenuss SH — rpynn MeMOpaHHBIX OETKOB

J1. MemOpaHoCTaOMIIM3UPYIOIIIEE ISHCTBHE

E. CnepxxuBanue mpoOKCHIaHTHOTO JeicTBUs BUTamuHa C

3aoanue 3. Kakrie BATAMUHBI SBJISIOTCS MIPOU3BOIHBIMHU CTEPOJIOB?
A. Buramuu By, B. Butamuu D3 J. Butamuna A
b. Buramuu D, I". ®umnoxuHoH

OTBeTHI K 3aJaHUSM

Jlna camonpogepku ucxo0Ho20 ypo6Hsa 3HAHUIL.
1. — runosuramunos. 2.-B.3.— B, I, E. K. 4—- A, B, T
Jlna camocmosamenvhoul padomet.

1-B,B,T, Jl. 3—A, B, B. 4-B.

JIABOPATOPHAS PABOTA (30 munyT)

HNHCcTpyKIus K NPAKTHYECKOMY 3aHATHIO
KayecTBeHHBIE peakIMM HA BUTAMUHBI MO3BOJIAIOT OOHAPYXKHUTh MX HAIWYHE B IMUIIEBBIX
MPOJYKTAaX, B JIGKAPCTBEHHBIX Mpernaparax v JEKapCTBEHHbIX pacTeHUsIX. [IpuHIuN, MON0KEHHbIN B
OCHOBY KAau€CTBEHHBIX PEaKIMH Ha BUTaMHUHBI, UCHOJIb3yeTCs MpU pa3pabOTKe KOJIUYECTBEHHOTO
oTpesieNIeHUs UX B Pa3IMYHBIX IPUPOIHBIX 00ObEKTaX U JIEKapCTBaXx.

Pa6ora 1. Kauecmeennsie peakyuu na eumamun A (pemunon)

Butamun A conepxut [J-HOHOBOE KOJIBIIO U OOKOBYIO II€Th, COCTOSIIYIO U3 JBYX OCTaTKOB
M30MpeHa U MEePBUYHOIN CIUPTOBOM rpymmbl. [IpoBUTaMUHOM A SIBISIETCS JKENTHIA MUTMEHT pacTe-
HUH— KapOTHH. B opranu3mMe KapoTHH MpeBpaIiaeTcs B BATAaMUH A.

1.1. IIpo6a Ipymmonga

IIpunyun memooa. MeTosl OCHOBaH Ha CIOCOOHOCTH KoHIeHTpupoBanHOi H2SO4 oTHUMATH
BOJY OT PETUHOJIA C 00pPa30BaHUEM OKPAIIEHHBIX TPOAYKTOB PEAKIIHH.

Xoo pabomul. B cyxyro mpoOUpKYy BHOCAT | Karulio peTHHOJIA alleTaTta u 5 Kamneiab XJIopodop-
Ma, mepeMemuBaroT U nobapmstor 1 kammo konn. HpSO,. TlosBnsercs romyboe wimM KpacHO-
(buoneToBOe OKpaIMBaHue, mepexosiiee B Oypo-KpacHoe.

Pesyibrar:

1.2. Peaknus ¢ XJIOPHBIM KeJI€30M

Xoo pabomul. B cyxyto mpoOupKy BHOCAT | Kariro peTHHOINA aneraTa u S Karens xjopodop-
Ma. [lepememmBaroT u 100aBISIOT 3 Karuik Xjaopuaa skenesa. [losBiseTcst okpammBaHue.

Pesyunbrar:

BriBo:
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PaGora 2. Kauecmeennwie peaxyuu na sumamun E (a-mokoghepon)

2.1. Peakuus c azomHuoii Kuciomoiu

IHpunyun memooa.CnupToBOi pacTBOp BHTaMHMHA E B MPUCYTCTBUM KOHIICHTPHPOBAHHOU
a30THOM KHCJIOThI OKUCISIETCS B XUHOUTHOE COCIMHEHUE, OKPAIIEHHOE B KPACHBIH LIBET.

Xoo pabomoi. B cyxyro npobupky BHOcsT 6 kanenb 0,1% crnuproBoro pactBopa Buramuna E,
N00aBJISIOT HECKOJIBKO KPYIMUHOK caxapo3bl. OCTOPOKHO MO CTeHKe Mpodupku npubdasisaoT 10 ka-
nenb KoHl. HNOjs. ITpoOupky cierka BerpsixusatoT. Uepes 1-2 MuH HaOII0Jal0T KPaCHOE MIIH JKEJl-
TOBATO-KpacHOE OKpAallluBaHUE.

Pesynbrar:

2.2. Peakyus c xaopuoom xcenesa

Ipunyun memooa. CruptoBoii pactBopa-Tokopepona okucisercs FeCls B TokohepuiaxuHoH
Y PacTBOP OKPAIIIMBACTCS B KPACHBIN I[BET.

Xoo pabomwr. B cyxyro mnpobupky Oepyr 4-5 kanenp 0,1% cmuproBoro pacrsopa o-
tokodeposa, npudasistor 0,5 ma 1% pacrtopa FeCls, Tmarensao nepememnuBarot. ComaepxumMoe
POOUPKHU MPUOOpPETACT KPACHOE OKPAIITBAHHE.

Pesyinbrar:

BriBo:

Pabota 3. Kauecmeennan peakuyus na eumamun K (nagpmoxumnon)

N3BectHbl aBa npupoaHsix BuTamuHa Ky u K, sBistonmecs mpon3BoaHBIMU HATOXUHOHA.
HckycCTBEHHO CHMHTE3MPOBAHHBIM BOJOPACTBOPUMBIN aHanor ButamuHa Kji- Bukacon obnamaer
OMOJIOTMYECKON aKTUBHOCTHIO BUTAMHHA.

3.1. KayecTBeHHasi peaknus HA BUKACOJI

Ilpunyun memooa. Bukacon B MpUCYTCTBUU IMCTEHHA B IIEJIOYHON Cpejie OKpAIMBAETCS B
JTUMOHHO-KEJTHIH IIBET.

Xoo pabomul. Ha cyxoe yacoBoe CTEKJIO HAHOCAT 5 Karesb pacTBOpa BUKACOJIA, JOOABISIOT 5 Ka-
nenb pactBopa uctenHa u 1 karmmo 10% eaxoro Hatpa. [losiBisercs TMMOHHO-KENTOE OKPAIIMBaHUE.

Pesynbrar:

BriBon:

[Tonnucey mpenomaBaTens:
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3AHATHE 29.BOJA U MUHEPAJIBHBIE BEHLIECTBA. MAKPO-
N MUKPOJ3JIEMEHTDBI. 'OPMOHAJIBHASA PETI'YJIALUA
BOJHO-2JIEKTPOJIUTHOI'O OBMEHA. OIIPEJIEJIEHUE
COJEPKAHUA KAJIUA B CBIBOPOTKE KPOBH

AKTyaJIBHOCTL TEMBbI

H3MmeHeHne cocTaBa MUHEPAIBHBIX BEILECTB U HApYILICHUE PACIPEACICHUS MIEKTPOIUTOB U
KUJKOCTU B OPTaHU3ME SIBJIAFOTCS IPUYMHOM MHOTHX CEPbE3HBIX HAPYIIECHWM, KOPPEKLIMEN KOTO-
PBIX Yalle BCEro MPUXOIUTCS 3aHUMATHCS PEAHUMATOJIOTaM.

Mean 3ansaTUs

3akpenuTh 3HaHUs 00 JIEKTPOIMTHOM COCTABE KUIAKOCTEW OpraHM3Ma, PO MUKPO- U Mak-
PO3JIEMEHTOB B KJIETKAaX M BHEKJIETOYHOW >KMJIKOCTU JJs MOCIEAYIOIIEro UCIONb30BaHUS MX BO
BpaueOHON JEATENIBHOCTH.

TpeOoBanus K HCXOAHOMY YPOBHIO 3HAHUH

JUJ1st TIOJTHOTO YCBOEHUS TEMBI HEOOXOIUMO MTOBTOPUTH H3:

® HOPMANLHOU u3sUoIocUU:

— pacripeniesieHue BOABI B OpraHu3Me. AKBallOPHHEI;

— COCTaB MHTEPCTHIUAIBLHON (MEKKIETOYHOH) M KIETOYHOH JKUIKOCTEH OpraHu3Ma;

— wmexanu3Mm peiicteus Na' /K - AT®a3br;

® obOwWell xumuu.

— TOHSTHUS «OCMOTHYECKOE JIABICHUE», «OCMOIISUIBHOCTEY, «TUIIOTOHUYECKOE U TUIIEPTOHH-
yecKkoe U3MeHeHHe 00bEMay, «pH», «OyhepHbie cucTeMbI;

® OUOOP2AHUYECKOU XUMUU.

— anbOYMUHBI, TJIOOYJIUHBI;

I_IJ'IH NMPOBECPKHU UCXOTHOI'0 YPOBHHA 3HAHUM BBLINOJHUTE cleayrmue 3ajanus:

3aoanue 1. B 0OBIYHBIX YCIOBUAX HEM30E)KHAS CYTOUYHAS TIOTEPs BOJBI B3POCIBIM YEIIOBEKOM
cocrtapisieT 0koJ0 2500 M. CKOJIBKO BOJBI TEPSETCS:
a) C BBIJIBIXa€MbIM BO3JIYXOM; 0) ¢ MOYOI; B) Uuepe3 KoKy B BUE 1MoTa?

3aoanue 2. Yto npou3oiieT Ipy MOMEIIEHUU S3PUTPOLIUTOB B THIIOTOHUYECKYIO Cpey?
A. Onu He u3Mmenarca. b, Hactynur ux cmopmusanue.  B. IIpousoiinér remonnus.

3aoanue 3. Keronossie Tena (AH) sasitorcst 0osiee CUIBHBIMU KHUCIOTaMH, Y€M YroJIbHas
KHCIOTa. B Kakyto CTOpOHY CMECTHTCSI paBHOBECHE PEaKIIUN?
HCO® + AH > H,CO3 + A°

3aoanue 4. Y 6071bHOTO MOSIBUIINCH OTEKU. KakOBbI BO3MOKHBIE IPUYHHBI?
A. Hapymienue 6enokcuntesupytouieit pynkuuu neuenu. B. [Iporennypus.
b. Crymenue KpoBH. I'. HemocraTok BazompeccuHa.

Bonpocsl 1151 00cyxk1eHus

1. Ponb BOABI B Oprann3me. MexaHu3Mbl NOAJEPKAHNS IOCTOSHCTBA BOJHBIX TPOCTPAHCTB.

2. Harpwuii, kanuii, kansuuii, pocdop. Pons B MeTabonn3me, ropMOHaNbHAS PETYISIINS UX
oOMeHa.

3. Ponb xene3a B opranusMe (BcacblBaHUE, TPAHCIIOPT, BHYTPUKIIETOUHbIH 0OMeH). XKenezo-
Ne(PUIUTHBIE COCTOSIHUS U KeJle30ePUIIUTHbBIE aHEMUH.

4. Ponb Menu, ceneHa, ona u gpropa B Merabosnsme.

5. MexaHu3M JIeHCTBUS TOPMOHOB, PETYIUPYIOIINUX BOJIHO-MUHEPAIbHBIN 0OMEH (Ba3oIpec-
CHHA, HaTPUH-ypEeTUYECKOTO0 TOPMOHA, AJIbIOCTEPOHA).

6. PeHMH-aHrMOTEH3MHOBAs cUcTeMa U €€ Pojib B PEryJIALUH BOAHO-COJIEBOTO OOMEHa.
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CIIACOK VCNOJb30BAHHHOM JIUTEPATYPBI

1. buonocuueckasn xumus / B. K. Kyxra [n np.]. MockBa : bunom, Musck : Acap, 2008. C. 515-548.
2. Kowncnexm nexuui.
3. Buonoeuueckas xumus / A. J1. Taranosnd [u ap.]. Munck : benapycs, 2013. C. 190-203.

3aganus 1J151 CAaMOCTOATEILHON padoThI

3aoanue 1. 3anomHuTE HU3NOIOTHUECKUE KOHIICHTPALIUU OCHOBHBIX KATHOHOB.

KaTtuonst ILnazma OpUTPOLHUTHI
Kannii 3,4-5,6 MMOIIB/TT 80-113 MmoIIb/11
Harpuii: B3pocibie 135-150 mmounb/n 13,5-22 mmomnb/a
IETH 130-145 mmomns/n

Conepxanue oOLIEro KaIbLUs B CHIBOPOTKE KPOBU — 2,2—2,7 MMOJIB/JI, HOHU3UPOBAHHOTO
KaJIbIKs B ChIBOpOTKEe — 1,1-1,3 MMoOB/m.

3aoanue 2. Bce MUHEpaJIbHBIE BEILIECTBA B 3aBUCHMOCTH OT MX KOHIIEHTpAllMM B OpraHU3Me
MOJIPA3JENAI0TCA Ha MAaKpo- U MUKPO3JIEMEHThl. MUHepasbHbIE BEIECTBA, COAEpKaHUE KOTOPBIX
npeBbimaet 50 MI/Kr Macchl Tena, OTHOCSATCS K MakpoaieMeHTaM. [lepeuncimre 3Tu 3J1eMEHTHI.

3aoanue 3. B cocTaB Kakux XpOMOIPOTEUHOB BXOJIUT KeJe30?

A. Ilutoxpoma Pasp. I'. Llepynonna3muHa.
b. I u Il koMII€EKCOB IBIXAaTEIbHON LIETH. J1. MuornoOuHa.

B. III 1 IV KOMIJIEKCOB IBIXaTCIHFHOM ICTIH.

3aoanue 4. Ilocne Ha3HaYSHUS MPENAPaTOB CelieHA B KPOBU Y MAlUEHTA!
A. Causzunocsk coaepxkanue npoayktos [TOJI.

b. YBenuuunocs conepxanue npoaykros [1OJI.

B. YBenuuunack akTUBHOCTb ITyTaTHOHIIEPOKCUAA3bI SPUTPOLIUTOB.

I'. CHu3Mach aKTUBHOCTH TITYTaTHOHIEPOKCHIa3bl SPUTPOLIUTOB.

3aoanue 5. YcBOWTE, UTO B Cily4yae CHMKEHHUs 00bEMa KPOBHU BKIIFOYAIOTCS JBAa MEXaHU3MAa:
1) pa3zapaxarorcsi GapopelenTopsl a. carotiS U pelenTopsl Mpeacepausi, YTO MPUBOIUT K BBICBO-
O0X/ICHNIO HAaTPUI-ypEeTUYECKOr0 TOPMOHA; 2) pa3Apa)aroTcsl pelenTophl IOKCTArIIOMEPYIISIPHOTO
anmapara mo4ek, 4YTo COIpPOBOXKIAaeTCsl BHIOPOCOM B KPOBOTOK PEHMHA.

Hcnonb3ys npuBeIEHHYIO CXEMY, PACCMOTPUTE OCHOBHBIE 3()(PEKTHI TOPMOHOB U pEHUHA.

AnugocTepon +— AHzuomen3sud 1l
vnoTanamyc 3 Kamencun [’.ﬂu'_."'CD}
[Heﬂ pOrMNohKu3 ] FOxcmaznomepy- AHzuomenaun |
\ NAPHBII annapamp———— T Perun

\ \ AH2UOMEHIUHOZEH
Bazonpeccuu ~— Heghpon

M0
Mouka J\u Na®

HpCIGMJleOCmb pemeﬂuﬁ npoeeponie, conocmaeue ux ¢ omeenmamul.

IIpoBepbTe Bamu 3HaHUs (CAMOKOHTPOJIb YCBOEHH S T€MbI)

3aoanue 1. Y OONbHOTO HEPPUTOM PA3BHIUCH OTEKH. UTO MOXKET CIY>KUTh MX OCHOBHOM
MPUINHON?
A. YMeHbIlIeHHE COJIepKaHHUs B KPOBU AIbOYMUHOB.
b. YMenbienne coaepkanusi B KPOBH TJIOOYITMHOB.
B. YBenuuenue conepkaHusi B KPOBH OEITKOB OCTPOi (ha3bl.
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F. CHI/I)KCHI/IG KOHI.[CHTpaL[I/II/I TJIFOKO3hbI B I1JIa3MEC KpOBI/I.
J. CHmxeHre KOHUEHTPAUY HATPUS B IIa3Me.

3aoanue 2. OOBsICHUTE, TTOYEMY U HEIOCTATOK, M M30BITOYHOE MOCTyIUIeHHe BUTaMuHa D B
OpraHu3M OyJIeT IPUBOJUTH K NECTPYKIIMH KOCTHOM TKaHHU.

3aoanue 3. HazoBUTE MUHEpAJIbHBIE BEIIECTBA, BHIMOIHSAIONINE CIEAYIOUINE (DYHKIIHN:

A. Tlonnepxka 31eKTPOJUTHOTO OaaHca.

b. ITonnepxkka onpeneiEHHOr0 OCMOTUYECKOTO JABJICHHUS.

B. Co3panue 01aronpusTHEIX YCIOBHM PaCTBOPUMOCTH O€JIKOB KJIETOK KPOBH.

I'. Yyactue B MmexaHu3max BO30yJUMOCTH.

J1. BiusiHre Ha OOMEHHBIE MTPOLIECChl ITYTEM aKTUBUPOBAHUS UM UHTUOUPOBAHUS (PEpMEHTOB.
E. Munepanuzanus KocTeil ckenera u 3y0oB.

3aoanue 4. Bo BpeMs TUPEOMIPKTOMUU XUPYPr HE 3aMETHUJI PACHOJIOKEHHBIX B TOJIIIE LIUTO-
BUJIHOH JKeJe3bl MapalluTOBUAHBIX jKeI€3. Y 00JIbHOro Hadyanuck cypoporu. [louemy?

A. B pe3ynbTaTe najieHus CoaepKaHus B KPOBU TUPEOKAIBLIMTOHUHA.

b. B pe3ynbpraTe CHUKEHUS COAEPKaHUSA B KPOBU ITapaTUPUHA.

B. BenenetBue cHmkenus copepxanus Ca’’ B miazMe KpOBH.

I'. Benencreue yBenuyenus cofepxkanus Ca’ B rasmMe KpPOBH.

OTBeTHI K 32JJaHASAM
Jna camonposepku ucxo0no2o ypoeHs 3HAHUIL
1—a) 300—400 mur; 6) 1200—1500 mur; B) 500—-600 mit. 2— B. 3— BrpaBo. 4— A, B.

Jlna camocmosamenvhoil padomet.

2—Na, K, Ca, Mg, P, CI, S. 3— A, B, [1. 4— A, B.

JIABOPATOPHAS PABOTA (30 munyT)

HNHcTpyKUus K NIPAKTHYECKOMY 3aHATHIO

PaGota 1. Onpeodenenue codeprcanusn Kanusa é coleopomke Kposu mypououmMempuieckKum
Memooom

Ipunyun memoda. MeToJ OCHOBaH Ha CIIOCOOHOCTH MOHOB KaJlusi 0Opa3oBbIBaTh CTAOMIIb-
HYIO CYCIIEH3UIO C HOHaMU TeTpadeHmIoopara. MyTHOCTh CYCIIEH3MH MPOTOPIHMOHATFHA KOHIICH-
TpaLUU HOHOB KaJIHsL.

Xoo pabomul. bepyt Tpu npoOupku. B mepByto npobupky (ombiTHas mpoda) HamuBaroT 2,0 M1
pearenta u no6asisT 0,04 M CHIBOPOTKHM KPOBH, BO BTOPYIO NMPOOHUPKY (CTaHIapTHas mpoda)
BHOCAT 2,0 mut pearenta + 0,04 M1 CTaHAApTHOTO PACTBOPA, B TPETHIO MPOOUPKY (X00cTast mpooda)
N00aBysAIOT ToNbKO peareHT (2,0 mu). Heo0xoaumo cTporo co6/i101aTh MOC/I€10BATEIBHOCTD
BHECEHHUs] PEaKTHBOB B MPOOHPKH (CHIBOPOTKY 100aBJsIIOT K peareHTy)! IlepememmBaior u
MHKYOUpPYIOT 2 MUH. BHOBb TIIATENBHO MEPEMEIINBAIOT U MHKYOUPYIOT TOYHO 10 MHH NpH KOM-
HaTHOW Temmeparype. M3MepsioT onTuyeckyro mIOTHOCTh OonbITHON MpoOsl (Eqy) U cTanmapTHOrO
pactBopa (E¢;) mpoTHB X0510cTOM MpOOBI, UCHOB3Ys KIOBETH ¢ pabodell MMpUHON 5 MM (JUIMHA
BostHBI 590 HM). [lepen oTomerpupoBanuem npoObl HEOOXOAUMO B30OJITATh.

Konmnentparuio K* (MMonb/i1) onpenensior no gopmyie:

Con = Cerx Eon / Ecr
Konmentparms K B crarmapraoM pactBope (C.;) yKa3aHa Ha pearcHre.

Pesynbrater: Eq, = E.. = Pacuer: C,, =

+
Knunuxo-ouacnocmuuecroe snauenue. Conepxxanne K™ B ChIBOPOTKE KPOBU B HOPME COCTaB-
nset 3,4-5,6 MMOJIB/II.
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YMeHbllleHHe KOHLIEHTPAUU KalKs B CBIBOPOTKE KPOBU MPUBOJIUT K TKEIBIM HAPYIICHHUSIM —
BIUIOTH JIO MOSIBJICHUS BSUIBIX Mapaiuyeid. YXyAlaloTcsl MCUXUYecKas U YMCTBEHHas AESITEeIbHOCTb,
YIHETAeTCs MEPUCTANBTUKA KUIICYHUKA, PA3BUBACTCS METEOPU3M, PACIIUPSIOTCS JKETYI0K U MOYe-
BOM MY3BIPb.

[M'unepkanuemMusi COMPOBOXKAACTCS OUIYIIEHUEM «IIOJI3aHUSI MYypalIeK», UCUE3HOBEHUEM CY-
XOXKUJIbHBIX pediiexcoB, HapyueHueM GyHKIuU cepaua. [lpu 1BykpaTHOM MPEBBILIEHUH COJEpKa-
HUS KaJusl B KPOBH CEPJILIE OCTAHABIMBACTCS B (pa3e MUACTOIIBI.

BriBox:

HOI[HI/ICB npenoaaBaTcii:

3AHSITHUE 30. BEJIKA COEJJUHUTEJIbHBIX TKAHEH

AKTyaJILHOCTb TEMBbI

CoenuHUTENbHBIE TKAHU— CAaMbI€ PACIpPOCTPAHEHHbIE TKAHU B OpPraHU3ME YellIOBEKa, Olpe-
JeJsIonMe ero  Mop(orIoruyeckyro U (QyHKIMOHAIBHYIO LEJIOCTHOCTb. J[1sl HUX XapaKTepHSbI:
YHHUBEPCAIbHOCTh, TKAHEBAs M BHUJIOBAsI CIIEIU(PUIHOCTH, MHOTOKOMIIOHEHTHOCTb, MTOIUMOP(H3M,
BbICOKasi cIocOOHOCTh K ananTauuu. CoeMHUTENbHbIE TKAHU OTJIMYAIOTCS OT APYIMX TKaHeH mpe-
o0JlajaHieM MEXKJIETOYHOTO BEIIECTBAa (MaTpUKCa) HaJ KIETOYHBIMU 3jeMeHTamMH. OCHOBHBIM
KOMITOHEHTOM BHEKJIETOYHOTO MaTPUKCa COCAMHUTENIbHBIX TKaHEW SBJISIIOTCA OENKH, IIaBHBIM 00-
pa3oM, CIIOKHBIE OETKW — TIMKONPOTEHHBI. 3HAHHE MOPQOJIOTHH U XMMHUYECKOTO COCTaBa U MO-
HUMaHHE METa0OJIMUECKUX MPOLIECCOB, XapaKTEPHBIX /ISl COEAUHUTENbHBIX TKaHEH, JIeXkaT B OCHO-
Be 3¢ (eKTUBHON NPODUITAKTUKY U JICYECHHS] CTOMATOJIOIMUE€CKUX 3a00J1€BaHUM.

Iean 3ansaTHSA

CdopmupoBaTh npeacTaBieHrHe 0 MHOTOO0Opa3uu (GOpM COSTUHUTENBHBIX TKaHEH U CIelH-
(hUUeCKOM MOJIEKYJISIPHOM COCTaBe KaXK0M (POPMBI JJIsi TOHUMAHHS MEXaHU3MOB BOSHHKHOBEHUS U
pa3BuTHA 3200J7€BaHU (B TOM YHCIE CTOMATONOTHYECKHX), Pa3pabOTKH Mep MpOGUIAKTHKU U Me-
TOJOB JICUEHUSI.

TpeGoBanus K HCXOAHOMY YPOBHIO 3HAHU I

JUJ1st TIOJTHOTO YCBOEHUS TEMBI HEOOXOIUMO MTOBTOPUTH H3:

® opgonozuu:

— BH[BI COCMHUTEIFHBIX TKaHEH;

— 0COOEHHOCTU MOP(OIOrHYECKOTO CTPOCHUS COSTMHUTENbHBIX TKaHEH;

® OUO0Op2aAHUYECKOU XUMUU

— KJacCU(UKAIIMIO YTIIEBOIOB;

— CTPOCHME TeTepONOIMCaXapua0B, BXOJSAIIMX B COCTaB OCHOBHOI'O BEIIECTBA COEAMHU-
TEJIbHBIX TKAHEH.

JlJisi caMonpoBepKHU MCXOHOT0 YPOBHS 3HAHUII BBITIOJIHUTE CJIeAYIONIUE 3aJaHMS:

3aoanue 1. llogbepute KaKIOMY TUITY COSTUHUTENbHON Tkanu (A—Jl) XapakTepHbIe 1Jis Hee
KJICTKH W3 CJEIYIONIETO CIHCKAa Ha3BaHWM KieTok: 1) ¢uOpoOnact; 2) TkaHeBbId 0Oazodwur;
3) amunoumt; 4) XOoHApoOIacT; 5) ocreoknact; 6) ocreobnact; 7) ructuounut; 8) HUOPOIUT;
9) menanonuT; 10) MyKOIIHUT.

A. PoIxiias BOJJOKHUCTAS. I'. Xpsawmesas TkaHs.

b. IlmoTHas BOJIOKHHCTAS. . KocTHast TKaHb.

B. CoenuanTensHas TKaHb CO CHEIHATLHBIMA CBOHCTBAMH.
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3aoanue 2. Kakue u3 HUKENEPEUUCIECHHBIX COEINHEHUI HE OTHOCATCS K FE€TepOnoncaxa-
puaam?
A. I'manypoHoBas kucnora.  J[. Kileruarka.

b. 'emapun. E. I'mokypoHOBas KUCIOTA.
B. I'nmukores. K. XonnpoutuHcynbdar.
T'. IlexkTHH. 3. N-aeTmiramrakro3amMuH.

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ omeenamu.

BOI[pOCI:I AJIs oﬁcymennﬂ

1. KomnareH. AMUHOKHCIIOTHBIN COCTaB, 0COOCHHOCTHU MPOCTPAHCTBEHHON CTPYKTYpHI. M30-
Kosutarenbl. OCOOEHHOCTH CHHTE3a KoJulareHa. BHYTpH- 1 BHEKJIETOUHBIE ATalbl Ipolecca o0pa3o-
BaHMUS «3PETIOT0» KOoJIIareHa.

2. Dmactud. Ponb B opranusme. OCOOEHHOCTH TEPBUYHON CTPYKTYphI. 3HAYCHUE BHEKIIC-
TOYHBIX JTAIOB B MEXaHU3MaxX (DOPMHUPOBAHMS 3PEJION ITACTUICCKOM TKAHU.

3. benkoBo-yrneBoaHble KOMITIEKCHL. [IpuHIUIBI KiIaccupUKalUuU; OUOIOTHYECKas PpOJib;
MEXaHU3MbI CUHTE3a U pacrnaa.

4. OubpuUIsIpHBIC aare3uBHbIC OCNKM BHEKJIETOYHOIO MaTpukca U uxX ¢yHkuuu. Ponb ux B
HOPME U MPHU TATOJIOTHH.

5. OcobenHoCTH OEIKOBOTO COCTaBa KOCTHOM TkKaHel. HekomareHoBble Oelky, OMooruye-
CKasl pOJib.

CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPBI
Ocnosenasn
1. Buonoecuueckas xumus / B. K. Kyxta [u ap.]. Mocksa : bunom, Munck : Acap, 2008. C. 625-636,
2. Kowucnexm nexuuii.
3. Buonozuuecxas xumust / A. J1. Taranosuu [u ap.]. Munck : Benapycs, 2013. C. 216-225.
Jononnumenvnan
4. Buoxumus uenoseka / P. Mappu [u np.]. Mocksa : Mup, 1993.

5. Buoxumus cOeTUHAUTEIFHON TKAaHU U OPTaHOB MOJOCTH pTa : yuel. mocodue / 3. U. Oneuxwii [u np.]. MuHCK,
2002. 62 c.

3agaHusA JJIs1 CAMOCTOAITEILHOH PadoThI

3aoanue 1. CoequHUTENbHAS TKAaHb — OJIHA U3 YETHIPEX IJIaBHBIX TKaHEH Mo3BOHOYHbIX. Ka-
KHe (GYHKIMU HEe IPUCYIIU COeTMHUTEIbHOM TKaH! YyenoBeKa’?

A. OnopHnas. I'. bapbepHasi. K. TpancnoprHas.
b. PenaparuBHasi. . JlprxarenbHas. 3. Merabonuueckasi.
B. DHepreruueckas. E. Jlenonupyromias.

3aoanue 2. BcnOMHMTE, YTO XMMHUYECKYI0 OCHOBY MEXKJIETOYHOTO MaTPHUKCAa COCTaBISIOT
6enxoBo-yrneBoHbIe KoMmiuieKkchl (BYK), koTopeie kiaccupuuupyroTcst 10 KOJIUYECTBY YITIEBOJIOB
B KOMIUIEKCE M KaYe€CTBEHHOMY COCTaBY ATHX yrieBojaoB. [lombepute mis xaxmaoro tuma BYK
(A—B) coOTBeTCTBYIOIINE XaPAKTEPUCTUKH.

BYK Jons yrieBogos Oco0eHHOCTH MOHOCAXaPHI0B
A. I'TMKOIPOTEUHBI 1. 10-50 % yrneBomoB |. He comepxaT ypOHOBBIX KUCIOT
b. Ilporeorimkanbl 2. <10 yrieBooB Il. Conepkat ypOHOBBIE KUCIIOTHI
B. MyKkomnpoTenHbl 3. >95 % yrneBonoB

3aoanue 3. KonnareHoBble Oenku cocTaBisitoT 25 % Bcex OenkoB. IlockosibKy mosumer-
TUJHBIE IETH KOJUIareHa KOIMPYIOTCS Pa3HBIMH T'€éHaMH, W3BECTHO CBbINIe 20 THUIIOB KOJUIATe-
Ha — M30KOJUIareHbl. B OTAEIbHBIX THUIAX COCTUHUTENbHOM TKAHUW M30KOJUIAT€HBI BBIMOIHSIOT
pasHble QYHKIIHH.
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3.1. ITonGepure napsl (TUI KOJUTareHa — (PyHKITHS).

1. Komnarensl, oOpazyromue GuOpusLIbL. A. Kommarens! Tana I-I11.

2. Konnarensl, 00pa3yroiiue ceTu. b. Komnarenst Tuna IX, XII.
3. Komnarensl, acconunpoBannbie ¢ puopmwiamu.  B. Komrarens: Tuna 1V, VII.

3.2. PaccraBbTe B HY>)KHOM IOPSIIKE 3TANbl BHYTPUKIIETOUHOTO MPOIIECCUHTA KOJUTareHa.
A. T'uapokcuiarpoBaHue JU3MHA U POJIMHA.

b. O6pa3zoBaHue BHYTPU- I MEKIETIOYEHHBIX TUCYTb(UIHBIX CBSI3EH.

B. I'muko3unupoBanue. I'. Yanedue curgaabHOro NENTHAA.

J1. O6pazoBanue TPOWHOM CIIUPAIIH.

3.3. BeiOepuTe U3 CIEIyIOIIEro CIMCKa HEKOJUIAr€HOBBIE OCJIKH COCTUHUTEIBHBIX TKAHEH.
A. Dnactum. B. Komnnares. . AnbOymuH. XK. JJamuHuH.
b. Arpekan. I'. ®ubpoHeKTHUH. E. ®ubpummH. 3. ®ubpomoyIvH.

IIpasunvrHocms pewienus npoeepvme, CONOCMABUE UX C OMBEMAMU.
IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS TeMbI)

3aoanue 1.Ilogbepute K COOTBETCTBYIOIIMM TIHMKO3aMUHOTIHKaHAM (A—E) KOMIOHEHTHI

(1-6), BxOpsIIHME B UX COCTAB.

UM

1. N-anerun-D-ranakro3samus. A. XouapoutuHcynbdatsl A, C.
2. N-anerun-D-rirroko3amuH. b. depmaTtancynbdar.

3. D-rarokypoHOBasi KUCIIOTA. B. I'enapus.

4. L-uxypoHoBasi KHCIIOTA. I'. Tenapancynsdar.

5. CepHas Kkucnora. J. I'manypoHoBas KHUCIIOTA.

6. 'anakro3a. E. Keparancynbdar.

3aoanue 2. BeiGepute mpaBUIbHBIN OTBET.
DNacTUH OTIMYAETCS OT KOJUIareHa OTCYTCTBUEM:

1. I'numuna. 6. 'mapokcunpoinuxa.
2. TpoliHoii cniupaiu. 7. I'mapokcuin3uHa.
3. IIponuna. 8. IToBTopos I'mu-X-Y.

4. JlomomuauTtenbHBIX mentuaoB Ha N- u C-KoHIIax.
5. YrieBooB.

3aoanue 3. BeiGepute npaBUIbHBIN OTBET.

K HekomnareHoBbIM OeIKaM XpsIeBOi TKaHH OTHOCSTCS:

A. ©Oubpomonynun.  B. JlamunuH. . OcTeoHeKTHH. K. burnukas.

b. Tpom6ocnonaun.  I'. JlekopuH. E. Onacrun. 3. OcTeoKaJIbLIMH.

3aoanue 4. BeiGepute npaBUIbHBIN OTBET.

[TocnenoBarenbHOCTh R-G-D B GuOpUIIISIPHBIX aATre3WBHBIX O€NKaX MPe/ICTaBIeHA CIEeNYIo-
AMUHOKHUCIIOTHBIM TPHILIICTOM:

A. I'mu-Acn-Apr. B. Acn-I'my-I'nu. . I'mu-Apr-Acn.

b. Apr-I'ny-Acn. I'. Apr-I'mu-Acn. E. Apr-Acno-T'nn.

OTBeThI K 32JaHUAM

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HAHUIL

1-A1,2,7,8,b1,8;,B3,9,10;T4; ]15,6.2-B, ]I, E, 3.

na camocmoamenvnoit padbomot.

1-B, A, K.2-(A-2-1;6-3-1I;B-1-1).31-1A;2B;3b5.3.2-T,A,B,B5, 1. 3.3-b,
I, 11, E, X 3.
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3AHSATHE 31. BAOXUMMS OPTAHOB ITOJIOCTH PTA U POTOBOM ) KUJKOCTH

AKTYaJIbHOCTH T€MbI

MeKKIETOUHOE BELIECTBO COCIMHUTEIBHBIX TKAHEH OMPEAEISIET UX OCHOBHBIE CBOWCTBA.
[ToMuMO OpraHMYecKOro KOMIIOHEHTa (IOAPOOHO paccMaTpUBAIICS PaHEE), CICIUATN3UPOBAHHBIC
BUJIbI COCAMHUTEIBHBIX TKAHEH XapaKTEPU3YIOTCS BBICOKUM COJIEpKAaHUEM MHHEPATBLHOIO (HEOp-
raHUYECKOTO) KOMIIOHEHTA, TJIABHOW COCTABHOM YacThIO KOTOPOTO SBISIOTCS (ocopHOKUCIBIC
comu kanbius. OOpazoBaHUE W pacraj, MUHEPATLHOTO KOMIIOHEHTa TECHO CBS3aHBI ¢ OOMEHOM
kanbius U pochopa B opranuzme. 3yObl — 0COOBIN opras, Tie MPsSMO COMPUKACAIOTCS 3aKOHOMEP-
HOCTHU «IIOBEJCHUS» OPraHMYECKUX W MHUHEpalbHbIX BellecTB. [loHMMaHHWE B3aMMOOTHOLIEHUM
MEXy 0OMEHOM OPraHWYECKUX MOJICKYJ U MUHEPAIbHBIMH KOMIIOHEHTAMH JAJIEKO OT COBEPIICH-
CTBa, O YEM CBHJICTEIICTBYIOT MMOKA MAJIOYTEIIUTEIBHBIE PE3YIbTaThl OOPHOBI ¢ KapHUECOM, BOCIIa-
JUTEIBHBIMU U JPYTHUMH 3a00JICBaHUSAMU TIOJIOCTH pTa. PoTOBast )KUIKOCTH (B 00MXO/IE CIIFOHA) —
3TO MHOTOKOMIIOHCHTHAsi OMOJIOTHYECKasl JKUIKOCTh, COCTaB KOTOPOW OKa3bIBAET CYIICCTBEHHOE
BJIUSIHME HA OpPraHbl U TKaHU POTOBOM IIOJIOCTU. B psne ciiyyaeB HCCIEAOBAHUE XUMHUYECKOTO CO-
CTaBa CJIFOHBI UCTIONB3YETCS JIJISl AMArHOCTUKH B KIIMHUKE BHYTPEHHUX OOJIC3HEM.

Mean 3ansaTUs

CdopmMupoBaTh npeacTaBiIeHUE O XUMHUYECKOM COCTaBE KOCTHOM TKaHHW W TKaHEeH 3y0a u cu-
CTEMaTU3HPOBATh 3HAHUS O COCTABE JKUJKOCTEW POTOBOM MOJOCTH JUIsl TOHUMAHUS MOJIEKYJISIPHOM
IIPUPO/IbI 3200JI€BaHUM OpPraHOB U TKaHEH! IOJIOCTH PTa.

TpedoBaHus K HCXOAHOMY YPOBHIO 3HAHMI
J1J1s1 MOJTHOTO YCBOEHMS TEMbI HEOOXOUMO MOBTOPUTH U3!
® uopgonocuu.
— THUIIbI COCUHUTEIbHBIX TKAHCH,
— 0c00eHHOCTH MOP(OTOTHUECKOTO CTPOCHHS COSIMHUTEIbHBIX TKaHEH 1 3y0O0B;
® o0OWel Xumuu.
— obmue cBoiicTBa Kanblus U pocdopa Kak XUMHUECKUX DIIEMEHTOB;
— CBOWCTBA KaJbIUEBBIX coJieil PochHOpHON KHUCITOTHI;
— CBOICTBa OEITKOBBIX PACTBOPOB KaK KOJUTOMIHBIX CUCTEM;
® OUON02UYECKOU XUMUL'
— OCJIKM COCTMHUTETbHBIX TKaHEH;
— O0COOEHHOCTH YTHJIM3AIMH YTJIEBOJOB OAKTEPHUSIMU MOJIOCTH PTa.

I_[.]'lﬂ CaMOIIPOBEPKU UCXOAHOI'0O YPOBHSA 3HAHUI BBLINOJHUTE cjeayrmue sajaHnus:

3aoanue 1. IlopGepute mapsl: popmyiia pochara Kaabus — Ha3BaHHE.

Dopmyaa Ha3zBanue

1. CaHPO4x 2H,0 A. 'mapokcuanatut

2. Ca1p(PO4)s(OH), b. ®Topanarur

3.Cag(HPO4)2(PO4)4x5 H,O B. CtponuueBslif anatur

4, Calo(PO4)6F2 I. prIHI/IT

5. Ca;o(PO4)s (HCO3) (OH), J1. KapGoHatHsIii anatut

6. CagSr(PO4)s(OH); E. Okrakanbuuii pochat
3aoanue 2. Beibepure npaBiibHbIN OTBET. K HEKOTareHoBbIM OeJTkaM KOCTHOM TKaHW OTHOCSITCS:
A. ®ubpoMoaynuH. I'. JexopuH. K. burnukas.
b. TpombocmonaunH. . OcTeoHeKTHH. 3. OcTeoKalIbIMH.
B. JlamunHuH. E. Dnactun.

127



3aoanue 3. Kakoli U3 anaTUTOB CaMblil YCTOMUMBBIN K JCHCTBUIO KUCIOT?

A. I'mapokcuanaTur. B. ®ropanarur.

b. KapOoHaTHblil anaTur. I'. Xiopanarur. . CTpoH1MEBBIN anlaTUT.
3aodanue 4. CekpeT KakuX CIIFOHHBIX JKeJie3 B OCHOBHOM MYKO3HBINH?

A. OKOJIOYUIHBIX. B. S3bIuHbIX.

b. IloabA3bIYHEIX. I'. IloguearoCTHBIX. JI. IleuHsIX.

Hpa6UﬂbHOCl’l’lb pemeyuﬁ npoeepbnie, conocmaesue ux ¢ omeemamul.

BOI[pOCI:I AJIs oﬁcymennﬂ

1. OcoOGeHHOCTH XMMHYECKOrO COCTaBa TKaHed 3y0a (sMaiu, JAEHTHHA, LEMEHTA, IMYINbIbI) U
KOCTHOM TkaHU. KosmareHoBble M HEKOJUIareHOBbIE OelKH, OeTKOBO-YIJICBOAHBIE KOMILIEKCH. MuHe-
pabHBINA KOMIIOHEHT KOCTHOM TKaHU U 3y00B. XUMHUUECKUi cocTaB. KpucTaisl ruJpoKcHanaTuTa.

2. Teopuun MUHepanu3ay KOCTHOM TKaHU U TBEPAbIX TKaHel 3yba. Ponb opranuyeckux mo-
JIEKYJI B MEXaHU3MaX MUHEpAIU3aluu. JTalbl U30MOPPHOro 3aMEIIECHUs JIEMEHTOB KpUCTauInye-
CKOM peIIETKU U ero poJib B 00pa30oBaHUU KPUCTAIIOB anaruta. MakTopsl, BIUAIOLIME Ha IpOLec-
Cbl MUHEPAJIN3ALNH.

3. Ca®*-cBsispIBaroIIe GENIKM W HX PONIb B OPraHH3ME.

4. PoroBas »xuIkocTh. Xumuueckuid cocraB. @yHkuuu. CiaroHa U3 MPOTOKOB CIIIOHHBIX K-
ne3. HectumynupoBaHHas U CTUMYJIMpoBaHHas citoHa. Kanbuuit u ¢pocdar-noHsl poToBON KM KO-
CTH. 3HAYEHUE CIIOHBI B IPOLIECCAX PEMUHEPAIN3ALUU dMAJIH.

5. benku u ¢pepMeHTb pOTOBON )KUJKOCTU U UX POJIb.

6. «['MHrHBaIbHAS KUAKOCTHY M 3yOHOH JIMKBOP, 0COOCHHOCTH XMMHYECKOT'O COCTaBa. 3Ha-
YEeHHE JUIsl TKAaHEH MTOJIOCTH PTa.

7. IloBepxHOoCTHBIE 0Opa3oBaHus Ha 3Maiu. [IpoucxoxaeHne, XUMUUYECKUM COCTaB.

8. dtop U ero poib B Ipolieccax KU3HeaeaTeNbHOCTH. ViIcTouHuKH (TOpa U HOTPEOHOCTD B HEM.

9. BnusHuEe mUTaHUS Ha COCTOsIHUE 3y0OB. Posib yrieBomoB, 6€IKOB, BATAMUHOB U MHUKPO-
anemeHToB. Kapuec. IlpnunHbl, MexaHU3M pa3BUTHS, TPODUITAKTHKA.

CIIUCOK UCNOJb30BAHHOM JIUTEPATYPBI
Ocnognasn
1. Buonozuueckas xumus / B. K. Kyxra [u ap.]. Mocksa : Bunom, Munck : Acap, 2008. C. 625-636.
2. Koucnexm NeKkIMi.
3. Buonocuueckas xumus / A. JI. Taranosud [u ap.]. Munck : benapycs, 2013. C. 225-234.
Jononnumensnasn
1. Buoxumus yenoseka / P. Mapu [u ap.]. Mocksa : Mup, 1993.

2. Buoxumus coeIVHHUTENLHON TKAHW M OPTAHOB MOJIOCTH PTa : y4ed. nocobue / . V. Oneuxuii [u ap.]. MuHCk,
2002. 62 c.

3aaHus 1S CAMOCTOSATEJILHOM PaGoThI

3aoanue 1. MuHepanbHBI KOMIIOHEHT, BXOSIIUN B COCTaB MEKKJIETOUHOTO BEIIECTBA KOCT-
HOM TKaHW, dMalii, JCHTUHA U IIEMEHTA, MPEJICTAaBICH OOJBIINM YUCIOM DJIEMEHTOB. XOTS COOT-
HOIIICHHE OCHOBHBIX JJIEMEHTOB TOIJICP)KUBACTCS HA JIOBOJIBHO IMMOCTOSSHHOM YPOBHE, COJIEPIKaHHE
MHOTHX 3JIEMEHTOB 3aBHCHT OT XapakTepa MuTaHus. brarogaps mMexaHu3zmam U30MOPQHOTo 3ame-
IIEHUs, 3TOT COCTAaB MEHSETCS B TeUeHHE KU3HU. OCHOBHBIMH 3JIEMEHTAMHU YKa3aHHBIX BBIIIE TKa-
Hel sBHsoTes Kanbiuil 1 pocdop. Conepikanue APYyrux 3eMeHTOB — (TOpa, MarHus, IMHKA, Ke-
Jie3a — MOJABEPKEHO 00JIee 3HAYNTEIILHBIM KOJICOaHHUSIM.

1.1. Beibepute U3 CIEIYIOMIET0 CIUCKAa XUMUYECKHUE COCNUHEHUs, XapaKTepHble: A — I
KOCTHOM TKaHHU (IIeMEHTa, AeHTHHA); b — 1151 amanu.

1. Konnaren tuna I. 4. Kpucramner anatuta (1600 x 400 anrctpem).
2. [TpoTeornukaHsl. 5. Kpucramner anatura (640 x 40 anrctpem).
3. AMENIOTEHHHBI. 6. DHaMEJHNHBI.
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3aoanue 2. OnHOW M3 BaXXHEUIIMX (PYHKUUH CIIOHBI SBISETCS MUHEPAIM3YIOIAs (yHKIIHS.
B 3penbix 3y0ax mojiepKuBaeTcs paBHOBECHE JBYX IMPOIIECCOB: PACTBOPEHUS dMaiH (IeMUHEpa-
TU3alMKi) U MUHepanu3anuu. KoHcTaHTa pacTBOPUMOCTH SMaid B (DPU3MOJOTHYECKUX YCIOBHSIX
CIIBUHYTa B CTOPOHY 00pa30BaHMsI KPUCTAIIOB alaTUTOB. BeromuMTe, Kakue GpakTopsl BIUSIOT HA
JTaHHYIO KOHCTAHTY.

3aoanue 3. BeiGepute mpaBuiibHbIe OTBETHI. JIM30UMMY pUCYLH cleayromue GyHKINH:

A. Tunponusyer rMKO3UIHYIO CBSI3b B TETEPOIIOJIMcaxapuax MUKPOOHOM 000I0YKH.

b. Be3biBaeT arperaiuio OakTepui.

B. Marubupyet OGakTepuanbHble TPOTEasbl.

I'. AkTuBHpyeT OaKTepUaIbHbIE ayTONU3UHBIL.

J1. O6pa3yeT runoxJIOpUT-UOH, MPEBPALIAIONINI AMUHOKHCIOTH OAaKTepUil B TOKCUYHBIC IS
HUX aJbJIETU/IbI.

3aoanue 4. HazoBuTe MOBEpXHOCTHBIE 00pa30BaHUs HAa MM, OXapaKTepU3yilTe UX Mpouc-
XO0XKJIEHHE U XUMUYECKUH COCTaB.

3aoanue 5. Beibepurte npaBuiibHbIi 0TBeT. KaprecoreHHbIMU OaKTEpUSIMU SIBIISIIOTCSL:
A. Str. mutans. I". Str. sanguis.

b. Str. salivarius. M. JlakToOaKTepuH.

B. Staph. aureus.

3aoanue 6. BcriomMHUTE, YTO CYLIECTBYET CUCTEMHAas (3HIOTNE€HHAs) U MECTHas (3K30r€HHas1)
¢Top-npodunakruka. IlpuBeanure npumMeps! U3 KaX10ro BUAA.

3aoanue 7. Bpibepute npaBuiibHbIA OTBET. PekoMeHyeMas KoHLeHTpauus Gropa B 3yOHOM
nacTe Juisi B3pOCIIBIX COCTaBIsIeT (ppm):

A. 800. b. 2000. B. 1000.

I'. 1500. J. 1200.

HpLIGZ/lJleOCI’I’lb pemelmﬁ npoeepvnie, conocmaeue ux C 0TBeTaMu.

IIposepbTe Bamu 3HaHUSA (CAMOKOHTPOJIb YCBOCHHUS TE€MbI)

3aoanue I. Kak NeHCTBYIOT mapaTUpUH, KaTbIIUTOHUH M BUTaMUH D Ha oOMeEH KaibIlus B
YKa3aHHBIX OpraHax (MpOCTaBbTE CTPEJIOYKU: T — TOBBIIIAECT UM | — MOHMKAET K CTPEJIKaM Ha
PUCYHKE) U KaK MEHSETCS TIPU STOM YPOBEHb KaJbIIHsI B KPOBU?

Kpoeb Kpoeb Kpoes
i T T =
i = i
i 1 i
napaTHpHH BMTauuH 1 KankUWTOHWH

3aoanue 2. Kak BnusieT U3MEHEHNE YPOBHS KallbLiMsg B KPOBH Ha CEKPELMIO WM aKTUBUPOBa-
HUE PEryIsATOPOB?

Vposenn Ca”" | Cexpennsi napatupuna | Cekpenusi KATLUNTORNHA | O6pa30BaHNE KAILIMTPHOIA

T
!
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3aoanue 3. llonbepute napsl: GyHKIUS — OenKu (HepMEHTHI) CITIOHBI.

DyHKUMsA bejku
A. IlepeBapuBanue 1. Ammnaza. 2. Mymunbl cmronsl. 3. benku, 6orareie mpo-
b. Munepanuzanus auaoM. 4. JImzouum. 5. Cratepus. 6. Jlakrodeppun. 7. Ile-
B. 3amura pokcuiaza HeUTpouIoB.
I'. Cma3piBaHue U 00BOJIAKMBAHHE

3aoanue 4. 3anomHUTe TAOIUILY (IPOIIEHTHOE COJIEPKAHUE BEIIECTB B YKA3aHHBIX TKAHSX ).

Tkanu MunepanbHble BemecTBa | Opranumveckue BeliecTBa Boaa
OMalb
Jentrn
Lement
ITynbna
Koctb

OTBeTHI K 33JJaHUSM
/Jlna camonpoeepku ucxo0Ho20 ypo6Hsa 3HAHUIL'
1-112A;3E;4b6;5/;6B.2-5,/1,3.3-B.4-B, 1l.
Jlna camocmosamenvhoil padomet.
1-A1,2,5;:63,4,6.3—-A,b,.5-A,b, ', 1. 7-T.

JIABOPATOPHAS PABOTA (60 MUHYT)

HNHCTPpYKIHS K NPAKTHYECKOMY 3aHATHIO
Pabota 1. Onpedenenue pH cironwi
B nopme pH cironst — 6,4—7,3.
Xoo pabomobi. Ha nakMycoByt0 OyMakKKy HAHOCSIT KaIlIIO CIIOHBI M ONPEICIISIIOT €€ PEeaKIUIo:
1) cunas 1akMycoBas Oymara KpacHeeT, KpacHasi He U3MEHSET 11BeTa — KHUCIas peaKiiys;
2) KkpacHasi Oymara CUHEET, CUHs HE U3MEHSET 1IBeTa — LIEJIOUHAs PeaKus;
3) ob6e Gymaru He U3MEHSIOT CBOETO IIBeTa — HEUTpaIbHasl peaKus.
MO>HO UCTIONB30BaTh U APYTHe HHAUKATOPHBIC Oymary.
Pesynbrar:

BriBon:

Paborta 2. Ob6napyscenue mumnepanvnvix (HeopzaHU4ecKux) KOMHOHEHMOE 6 KOCHIHOIU
mKaHu

KocTHast TKkaHb U TKaHH 3y0a OTHOCATCS K IUIOTHOM O(OPMIIEHHON COEIMHUTENBHON TKaHH.
OHH OTIMYAIOTCS BRICOKAM CO/IEp)KaHUEM MUHEPAIBHBIX BEIIECTB, CPEIN KOTOPHIX OOJIBIIE BCETO
bochoprokucoro Kambius. s KaUeCTBEHHOTO aHaIM3a HEOPraHMUECKUX BEIECTB MUHepalln3a-
Ta KOCTH UJTH 3y0a MOJIb3YIOTCS CIEAYIOIUMU METOJaMHU HCCIIE€0BaHUH.

1. Onpenenenue cynspatoB. B xucnoii cpene cynbdarsl MUHEpanu3aTa KocTH (3y0a) ¢ XJo-
pHUCTBIM Oapuem 00pa3yroT G6einblii ocagok BaSOa.

Xoo pabomsi. K 20 xamnsm MuHepanu3ara npuwimBaioT 5 kanenb 10%-Horo pactsopa HCl u
Mo KarwisiM, MeyieHHo, no0aBisroT pactBop BaCl, mo oOGpa3oBanus ocaaka. BeimaBmmid ocagok
oT(UIbTPOBHIBAIOT. DUIBTPAT HArPEBAIOT M KHUIATAT HAJ IUJIAaMEHEeM CHUpPTOBKH 2—3 muH. [lpu
3TOM CHOBA MOSBIISAETCS MYTh M3-3a TOTO, YTO U3 COJIEH I(PUPOCEPHBIX KHCIOT OCBOOOXKIAETCS Cep-
Has KHCIIOTA.
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Pesynbrar:

2. Onpenenenne pocharos. Docharel MuHEpan3aTa KOCTH (3y0a) MpU peakiuu ¢ MOJuOae-
HOBBIM PEAKTHBOM OOPA3YIOT JKENTHIH KPUCTATUIMYECKUN 0CcafoK (HOCPOPHOMOINOICHOBOKHCIOTO
aMMOHWSI.

Xoo pabomwi. B mpobupky Hanusatot 2030 karmeias MOJIMOACHOBOTO PEaKTUBA M HATPEBAIOT
pacTBOp Haj IUIAMEHEM CIIUPTOBKU 110 3aKWUNaHMs (HE KUIATHTH!). 3aTeM 100aBISIFOT HECKOJIBKO
Karenb MUHepanu3aTa. Beimagaer xenTeiid ocaiok (ochopHOMOINOIEHOBOKHCIOTO AMMOHMUSI.

Pe3ynpbTar:

3. Onpenenenue kanbluda. Kanpuuii Munepanusara koctu (3y0a) BbIaaeT B 0CaJOK MPU J10-
0aBJICHUHU IIaBEJIEBOKUCIOTO AMMOHHSI.

Xoo pabomur. K 20 xamnsm muHepanuszaTta npuwinBatoT 1-2 kammu 10%-Horo pactBopa yk-
CYCHOM KHUCIIOTBHI U 2—3 Kamuu 5%-HOro pacTBOpa IIABEJIEBOKUCIOr0 aMMOHUS. Brinanaer kpu-
CTAJUTMUECKUN 0CaJIOK IIaBENIEBOKUCIIOTO KaIbIHs.

Pesynbrar:

BriBOOEI:

Paborta 3. Oonapyscenue 6enxkoe 6 KoOcmuoil mkanu

Xo0 pabomwr. HebonbIol Kycodek KOCTH BHOCAT B mpoOupky ¢ 10 kamussmu 10%-HoTro pac-
tBOopa NaOH. HarpeBator 10 kunenus. benku mpu 3T1oM pactBopsitorcs B mienouu. [locne oxia-
xKaeHus 100aBmstoT Karmo 1%-Horo pactBopa CuSQy4 (6uypetoBas peakius). [losBinenue duosne-
TOBOTO OKpAIIMBAHUSI CBUJIETEIBCTBYET O HATMYMH OenKa.

Pesynprar:

BriBo:

Pabota 4. Konuuecmeennoe onpeoenenue xnopuooe ¢ citone no Jleeuncony

Buonoezuueckas ponv xnopuo-uonose — cM. 3anstue Ne 15 (pabora Ne 3).

Ilpunyun memooda. APreHTOMETPUYECKUN OCAJOYHBI METOJ OCHOBaH Ha CIIOCOOHOCTH
MOHOB cepebpa 00pa30BbIBaTh C HOHAMU XJIOpA HEPACTBOPHMBbIE COIH. KoanuecTBo ocakaaromero
BeniecTBa (AgNO3) SKBUBAJIEHTHO COIEPKAHUIO XJIOPHU/I-UOHOB.

[TpoBOIAT TUTPOBAHUE XJIOPUA-MOHOB KPOBHM a30THOKHCIBIM CEpeOpOM B MPUCYTCTBUHU HH-
mukatopa KoCrOy. Ilo mocTkeHnr 3KBUBAJICHTHOW TOYKH TUTPOBAHUS M30BITOK MOHOB cepedpa
00pa3yeT ¢ MHIUKATOPOM COEIMHEHHE KUPIHUHO-KpacHOTO 1BeTa (AQ2CrOy).

Xoo pabomei.

1. Ocaxnenune 6enkoB KpoBU. B aByX mpoOupkax roroBsiT cmech pactBopoB: 5 mia 0,45 %
ZnSO4 + 1 mut 0,1 5 NaOH. 3areMm B 1-t0 nipoOupky BHOCAT 0,1 MJI CITFOHBI, BO 2-10 (KOHTPOJIb-
Hyt0) — 0,1 Mt HoOyyer. [IpoOupky KUISATAT B TeueHne 3 MUH HaJ| IJaMeHeM crnupToBku. [locie
ATOTO COAEPKUMOE MPOOUPOK GUIBTPYIOT B KOJOOUKH uepe3 BaTy. Ocajjok Ha BaTHOM (UIBTPE
IIPOMBIBAIOT JIBa pa3a Bo1oH (1o 3 mui).

2. Ocaxnenne noHoB xyopa B mpucyrctBuu KoCrO4. K ¢dunbrpary npunmBaror 2 Karum
2%-noro pactBopa KoCrO4 u Tutpytot pactBopoM AgNO3 10 H3MEHEHHS JKEJITOro 1IBETa PacTBOpa
B KUPIUYHO-KPACHBIH.
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N3 ob6bema (M) AgNO3, momeamero Ha TUTPOBAHUE OMBITHOTO PACTBOPA, BHIUUTAIOT 00BEM
(M) AgNOs, momeamuii Ha TATPOBAHUE KOHTPOJIS, U pa3sHUIly YMHOXatoT Ha 0,355, eciu pe3yinb-
TaT BbIpakatoT B Mr xsopa Ha 0,1 mi cimronbl. [l BblpaxkeHUSI B MI'% IIOJyYEHHYIO BEIUYUHY
HyxHO yMHOXHTH Ha 1000. Koadumument nepecuera B equauity CHU (mmounns/im) — 0,282.

Pesynbratsr: Vo (M) = Viconrp (MI1) =
Pacuer: C (MMoab/11) = (Von — Viourp):0,355- 1000 0,282
C (Mmmoub/in) =

Coneprxanue xjopa (XJIOpUI-HOHOB) B CIItOHE B HOpME cocTaBisieT 20—40 MMOJIB/JI.

BriBox:

PaGora 5. Konuuecmeennoe onpedenenue cooepicanus Kaabyus 6 CiloHe

buonoeuueckas ponv kanvbyus — cMm. 3ausatue Ne 16 (;1aboparopnas padoTta).

Ipunyun memooa. Nunukarop xpomoreH depasii ET-00 oOpa3yer ¢ KalbliueM COCTUHCHHE
po3oBo-¢uoneroBoro 1BeTa. [Ipu TurpoBanuu TpuinoHom b (nBy3amernieHHass HaTpueBas cojlb ITHU-
JICHIMAMUHOTETPAYKCYCHOM KHUCIIOTBI, 00pa3yromas MPOYHbIE KOMIUIEKCHI C HOHAMU KaJbIIHs) Ta-
KOT'0 OKpAIlIEHHOTO pacTBOpa MPOU30iIeT W3MEHEHUE OKPAaCKH B CHHHI LIBET B SKBUBAJICHTHOM
TOYKE, COOTBETCTBYIOIICH CBS3BIBAHUIO TPIIIOHOM b BCeX MOHOB KaJbI[Us B paCTBOPE.

Xoo pabomwi. B konbouky Hanusarot 25 ma HyO u BHocaT 1 M ammuadHoro OydgepHoro
pacTBopa. 3aTeM NMPUIUBAIOT | MII UCCIEyeMON CIIFOHBI U 2 KAl HHAUKATOpa XPOMOTreHa YepHO-
ro. PactBop npuobperaer ¢uonerossiii BeT. 3aTem pactBop TUTPYIOT 0,002 M pacTBOpOM Tpuiio-
Ha b 10 cuHeln okpacku.

[To o6bemy Tpusiona b, momeaniero Ha TUTPOBaHUE, PACCUUTHIBAIOT COEPIKAHUE KaJbIUs B
CIIIOHE:

Yo 0,002-40,8-100-0,245-V,
1

rae 0,002 — monsipHOCTh pacTBopa TpuioHa b; 40,8 — monexynsapuslil Bec Ca; 100 — xoaddu-
IIMEHT s TiepecyeTa B Mr%; 0,245 — xoadduiment nepecyera B equauIpl CHU (MMob/n); 1 — oO0bem
CITFOHBI, B3SITBIN JUIs aHAM3a; V,— 00beM TpHuiioHa b, M3pacxo0BaHHbIM Ha TUTPOBAHUE.

Pesynprar: V1 (M) = Pacuer:

Coneprxanue o0Iero Kajiplus B cione Buopme — 1,1-1,3 Mmmos/i (4-5 mr %).

BriBos:

[Toanuces mpenomaBaTens:
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3AHSITHE 32. KOJLIOKBUYM 110 TEMAM: «BMOXUMMS ITUTAHUS»,
«BEJIKA COEIUHUTEJIbHbIX TKAHEW» «bBMOXUMMA OP'AHOB
IHOJIOCTHU PTA 1 POTOBOU KHAKOCTN»

Bonpochl 1J1s1 NOATOTOBKYU K KOJLUIOKBUYMY

1. Buramunsl B; (tmamun), B, (pubodnaBun), nmantoTreHoBas kucinora, PP (HukoTHHOBas
Kucnorta), Be (mupumokcun), By (honmesast kucnora), Biz (kobanamun), H (6uotun), C (ackopOu-
HoBas kuciora). Kodpepmentusie ¢hopmbl, yuactue B MeTabonu3Me, MPU3HAKK TUIIOBUTAMHHO3A,
CyTOYHast OTPEOHOCTh, MUILEBbIE HCTOUHUKU. YMETh HAPHCOBATh OJIOK-CXEMBI sl KOEpMEHT-
HeIX (opMm Butamuaa PP (HAJT" u HAJI®") u Butamuna B, (ODMH u ®AJ]). MeToasl OleHKH
HACBHIIIEHHOCTH OpPraHr3Ma BUTAMHHAMHU.

2. ButammuHONoao00HbIE BEIIECTBA U MX OMOJIOTrHYecKast poJib.

3. Merabonuueckre MpoIecchl UCIOJIb30BaHUS YIIIEBOIOB, )KUPOB M OEIKOB B KAYECTBE HC-
TOYHUKOB SHEPTHUH.

4. Merabonndeckne IpoIecchl ASTTOHUPOBAHUS YITIEBOIOB U JIUIIUAOB TIHIIH.

5. TlumeBas EHHOCTH OENKOB, YIIEBOAOB U NTUNUA0B. He3aMeHNMbIe U YCIIOBHO HE3aMEHU-
MbIe (DaKTOpPBI MUTAHUS. POJb BOJOKHHUCTHIX MOIMCAXAPHUIOB THIIH ISl pabOThHI MUIIEBAPUTEIHHO-
ro TpakTa U 0OMEHHBIX MPOIECCOB B OPraHU3ME.

6. Buramun A. [IpoButamunsl. BcackiBanue, Ononorudeckast posib, SBICHHUS TUIIO- U THIIEP-
BUTAaMUHO3a, CYTOYHAasI MOTPEOHOCTh, OCHOBHBIE HCTOUHUKH.

7. Buramun D. BcaceiBanue, Ononoruyeckas poiib, BJICHUS TUIO- U THIIEPBUTAMUHO34, CY-
TOYHas MOTPEOHOCTh, OCHOBHBIE UCTOYHUKHU.

8. Buramun E. buonornveckass posb, sIBIIEHUS THIOBHUTAMHHO3a, CYTOYHAs MOTPEOHOCTB,
OCHOBHBIE HCTOYHUKHU.

9. Buramun K. buonormueckast poib, SIBICHUS TMIOBHTAMHHO3a, CYTOYHAs MOTPEOHOCTS,
OCHOBHBIE UCTOUYHUKU. CHHTETHYECKHE MPOU3BOIHbIE. AHTUBUTAMUHBI.

10. Pons Bozwl B opranm3me. HapyiieHust BOTHOTO OajlaHCca OpraHu3Ma, MPHYUHBL. MexaHu3-
MBI MTO/JIeP>KaHUs TOCTOSHCTBA BOJIHBIX TPOCTPAHCTB.

11. MaxkpodanieMeHTHI (HaTpui, Kaiau#, kanbimi, Gocdop). Pons B mporeccax Ku3HeaAesITeNb-
HOCTH, PETYJSAIUs OOMEeHa.

12. Ponw xenesa B opraHm3me. BcacklBaHWe W TPAHCIIOPT Kelie3a. YdacThe B MeTaboM3Me
KIIETKHU.

13. 3HaueHne Menu ¥ celieHa B 0OOMEHE BEIECTB.

14. KonareH. AMUHOKHCIOTHBIN COCTaB, 0COOEHHOCTH MPOCTPAHCTBEHHOUN CTPYKTYpHI. M30-
KOJIJIareHHbI.

15. OcobGeHHOCTH CHHTE3a KoJulareHa. BHyTpH- 1 BHEKJIETOUHBIE 3Tallbl mpolecca o0pa3oBa-
HUS «3pEJIOro» KOJUIareHa.

16. Onactun. Pons B opranuzme. OCOOEHHOCTH MEPBUYHONW CTPYKTYphbl. 3HaUE€HHE BHEKIIE-
TOYHBIX 3TAllOB B MeXaHU3Max (popMHUpOBaHUS 3peIoN IaCTUYECKON TKAHU.

17. benkoBo-yriieBOAHbIE KOMIUIEKCH. [IpHHIMIBI KIaccupUKalUU; OHMOIOTHYecKasl pOJib;
MeXaHU3MbI CHHTE3a U pacriaja.

18. ®ubpusuispHbIe aare3uBHbIe OEJIKU BHEKJIETOYHOTO MaTpuKca U UX GyHKUUHU. Poib ux B
HOpME U TIPH TTaTOJIOTHH.

19. OcobGeHHOCTH OCIKOBOr0 COCTaBa KOCTHOM TkaHH. HekomtareHoBble O€IIKH, OMOJIOTHYe-
CKasi pOTb.

20. OcobeHHOCTH XMMHUYECKOTO COCTaBa TKaHEH 3y0a (dMaiu, JeHTUHA, IEeMEHTa, MyJbIbI) U
KOCTHOW TKaHU. KoJmareHoBbIe M HEKOJITareHOBBIE OEJKH, OETKOBO-YIIIEBOIHBIE KOMIUIEKCH. MuHe-
paTbHBIN KOMIIOHEHT KOCTHOW TKaHU U 3y0OB. XUMHUUECKHIA cOcTaB. KpuCTaIbl THIPOKCH-aNaTUTA.

21. Teopun MUHEpaNW3allMd KOCTHOW TKaHW W TBEPABIX TKaHeW 3yba. Ponb opraHmueckux
MOJIEKYJT B MEXaHU3MaxX MHUHEpaTU3aluu. DTarbl U30MOP(HHOTO 3aMEIICHHs AJIIEMEHTOB KpUCTa-
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JTUYECKON PEIIeTKH W €r0 POJib B OOpa30BaHWM KPHUCTAIOB amaTuTa. DakTopbl, BIHUAIONIAE Ha
MPOLIECCHl MUHEPATU3ALIUH.

22. Ca®*-cBsi3bIBaoMe GEIKH U UX pOJIb B OpraHU3Me.

23. PotoBas xuaKocTh. XumMudeckuid coctaB. @ynkiuu. CaroHa U3 MPOTOKOB CIFOHHBIX XKe-
ne3. HectumynupoBanHas U cTUMyJIMpoBaHHas citoHa. Kaneiuii u gochar-uoHbl pOTOBOM KUIKO-
CTH. 3HaUEHHUE CIIIOHBI B MPOIECCax peMUHEpATU3allii IMAIIH.

24. benku 1 (pepMEHTHI POTOBO KUAKOCTH U HX POJIb.

25. JlecHeBasi )KMJIKOCTh M 3yOHOW JIMKBOpP, OCOOCHHOCTH XHMHYECKOI'O COCTaBa. 3HAYCHHE
JUISl TKAHEH TTOJIOCTH pTa.

26. IToBepxHocTHbIe 00pa3oBaHus Ha sManu. [Ipoucxoxaenrne, XuMUYECKUN COCTaB.

27. @TOp M ero poIib B MpoLEccax )KU3HEACITENHLHOCTU. MIcTouHnKY (TOpa 1 MOTPeOHOCTH B HEM.

28. BiusiHue nMUTaHusl Ha COCTOsIHME 3yOOB. Ponb yrineBomoB, 6€IKOB, BUTAMUHOB U MUKPO-
anemeHnToB. Kapuec. [Ipudannbl, MEXaHU3M pa3BUTHS, TPOPUITAKTHKA.

3AHATHE 33. BUOXUMMUSA NEYEHHU

AKTYyaJIbHOCTb TeMbI

IledeHp urpaer LHEHTPAIbHYIO POJIb B IPOMEXKYTOUYHOM 0OMeHe BerecTB. OcobeHHoctu dep-
MEHTATUBHOTO aInapaTa MeYeHH U €€ aHATOMUYECKUX CBSI3€H C IPYrMMHU OpraHaMu Jar0T BO3MOXK-
HOCTh NIEYEHU Yy4acTBOBATH B PErYJISIMH MPAKTUYECKH BCEX BUOB OOMEHA BEIIECTB U MOAIEPKH-
BaTh IMOCTOSTHCTBO KOHIIEHTPAIIMH B KPOBU MHOTHX JKU3HEHHO BaXKHBIX COSIMHEHHIA.

[Teyenp — Oosbllas TPOMEKYTOUYHAS CTAHIUS MEXKIY MOPTAIBHBIM U OOIIUM KpyraMu Kpo-
BOOOpAIlIEHUs] OpraHM3Ma, MOJTOMY BCE BEIIECTBA, BCACBHIBAIOUIMECS W3 KUIICYHHKA, JOJIKHBI
npoiiTu yepe3 nedeHb. OyHKIMU [TeYeHU 00YCIOBIMBAIOT €€ CBOCOOPA3HbIN «OMOXUMUYECKUN allb-
TPYH3M»: MHOTHE MTPOUCXOIAIINE B HEW MPOIECCH HACTPOSHBI HA CHHTE3 PA3JIMUHBIX BEIIECTB IS
JPYTUX OPTraHOB, a TAK)KE Ha 3aIlIUTy ATUX OPraHOB OT 00pa3yOLIMXCs B HUX (MM MOCTYMAIOIINX
M3BHE) TOKCUYECKUX COCTUHEHUH.

B cocraB oprana Bxomar kinetku Kymndepa, npunumaronue ydyactue B (garounrtose. [ledens
BBIJICIISACT KelTYb, HEOOXOMMYIO JUIS TIEPeBapUBAHMS )KUPA. 3HAUUTEIFHYIO POJIb UTPAET TIEYCHb B
npoleccax CBEPTHIBAHUU KPOBH, T. K. CHHTE3UPYET OEIKH-KOMIIOHEHThI CBEpThIBAaIOIIEH M aH-
THUCBEPTHIBAIOIIEH CUCTEM KPOBH.

B neuenun nenoHupyroTcs Kene3o, Melb M BUTaMHUH Biz, HEOOXOIMMBbIE Ui 3pUTPOINOI3a.
[TpoaomKUTENEHOCTD KU3HU IpUTpoLnToB coctapiseT 110—120 nueit. [locne 3Toro onu paspyua-
IOTCSI ¢ OCBOOOXK/IEHHEM IeMorioonHa. B medenu, cene3eHke, KOCTHOM MO3re reMoryioOnH pacra-
naercs ¢ oOpa3oBaHueM OwnupyOuHa. JlanpHeimas cynpba >KemT4HbIX MUTMEHTOB (OMIMpyOHHa)
CBsI3aHa C UX METAabOJIM3MOM B MEUYEHU U B KuileyHuke. OmnpeesieHue B KIMHUKE COAep KaHus 00-
miero ounupyOuHa, ero ¢ppakuuii ¥ MPOAYKTOB WX JETPaJallii UMEET BaXXHOE 3HA4YeHHE B qudde-
PEHIIMATBHON JUArHOCTUKE JKEJITYX Pa3IuyHON STHOJIOTHH.

Crenyer OTMETUTh 3HAUUTENIbHYIO BApHA0EIbHOCTh XUMUYECKOTO COCTaBa NEUEHH, KOTOPBIi
3aBHCHUT OT XapaKTepa IMUTaHus, COCTOSTHUS oOMeHa BeriecTB. OcoOOeHHO CyIIeCTBEHHBIC H3MEHE-
HUS B COOTHOLIEHUHU OTAEIbHBIX KOMIIOHEHTOB HA0IOJAIOTCS ITPU TOJIOAAHUHU U ATOJIOTHYECKUX
nporieccax, Harpumep, )KUPOBOW MHPIIIBTPAINH MTEYEeHH, TIIMKOT€HO3aX | JIp.

B cBs13u ¢ BBINIEHU3/I0KEHHBIM MTOHATHA HEOOXOJMMOCTh IPAaBUIBHOM OLIEHKH (PYHKIIMOHATIb-
HOTO COCTOSIHUS TIEYCHH C WCIOJIH30BAHUEM Pa3IMYHBIX OMOXMMHUYECKHX TECTOB, MO3BOJISIONINX
YCTAHOBUTH (akT 3a00JI€BaHUS U OTCIIEKHUBATH €r0 TEUCHHUE.

Iean 3ansaTusn

Hayuutbcs npuMEHSTh 3HaHUS O TOMEOCTaTHYECKOM W MHTErpUpYIOLIEi poJu MeyeHu B 00-
MEHE YIJIEBOAOB, JIUIHUIOB U aMHUHOKHUCIOT AJs1 OOBSICHEHUs MEXaHU3MOB HapylIeHUil oOMeHa Be-
IIECTB MpH OOJIE3HIX MEUEHH U XKEMUHBIX MyTel. HayunThcs ncnonb30BaTh 3HAHUS O MyTAX MpeBpa-
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I CHUA B IICYCHU KCEHOOHMOTHKOB JJI1 TIOHUMaHUuA OMOXHMMHUYECKUX ACIIEKTOB (bapMaKOJIOFI/II/I U TOK-
CHUKOJIOTHH.

TpeGoBanus K HCXOHOMY YPOBHIO 3HAHUH

J1J1s TOJTHOTO YCBOCHHMS TEMBI HEOOXOIMMO TIOBTOPHUTD H3!
® aHaAMOMUU, 2UCTNONO2UU, PUZUOIOUL:
OCOOCHHOCTH CTPOCHHS U MUKPOCTPYKTYPBI TICUCHU;
(byHKINY IEYeHH;

® OUOOP2AHUYECKOU XUMULL:

— OCHOBHBIC PEAKIMH BBEACHHS (PYHKIIMOHAIBHBIX TPYII B MOJEKYJbl XUMHUYECKUX Be-
IIECTB C IEJIbIO TIOBBIIICHHS UX TUAPOGUIBHBIX CBOHCTB.

® OUON0UYECKOU XUMUU.

— MeTa0OoJMYEeCKUE ITyTH OOMEHA YIJICBOIOB, JIMITH/IOB M OCIIKOB.

JlJ1s1 IpoBepKHU UCXOAHOI0 YPOBHS 3HAHUI BBINOJHHUTE CJIeIYIOLIUEe 3a1aHUsl:

3aoanue 1. Ilpu n3yueHun MUKpoIIpenapaTa neueHu CTyeHTaM JaHo 3aJjaHie 3aprucoBaTh
CTPYKTYPHYIO MOP(OTOTUUECKYIO €IMHUITY TI€YCHU — AlUHYC.

1.1. Boibepure GyHKIUIO, KOTOPYIO BBIOJHSIOT 3JIEMEHTHI 3TOH MOP(HOIOrHUecKOi eInHU-
1l — Kitetku Kyndepa:

A. CunteTnueckas. b. BeigenurenbHasl. B. O6e3BpexuBaromasi.

1.2. Kakyto posib urpaer npoctpanctso uce?

A. YyacTByeT B TpPaHCIOPTE BEUIECTB MEXKIY KPOBbIKO CHHYCOHMJIOB M MapeHXUMAaTO3HBIMHU
KJIETKaMH.

b. SIBngercs nemo xemuu.

B. YuacTByeT B TpaHCHOpTE BEIIECTB MEXKTY apTEPUOJIAMU, BEHYJIAMH U [ICHTPAJIbHON BEHOM.

3a0anue 2. MeToioM «MEUEHBIX aTOMOB» OblLIa 3a(MKCUpPOBaHA SHTEporenaTuyeckas LUp-
KYJISIIMSL )KETTYHBIX KUCIIOT. [10 KakuM KpOBEHOCHBIM COCY/aM IMPOMCXOAUT BO3BPAT JKETUHBIX KHC-
JIOT U3 KUILIEYHHUKA K T€NaTOLUTaM B IIPOLECCE ITOM LIUPKYIIALNN?

A. Tlo ueHTpaIbHOI BEHE MEUYCHH.

b. IIo BOPOTHO! BEHE MEYEHU.

B. I1o HmxkHEN 110JI0M BEHE NIEYECHHU.

I'. TIo meyeHOYHOM apTEpUH.

3aoanue 3. Ha maGopatopHOM MPaKTUKyME CTYIECHTHI MOJYYWIN 3alaHUE CPAaBHUTH PACTBO-
PUMOCTb Pa3JIUYHBIX BeUIeCTB B Boje. CpaBHUB pe3ysIbTaThl UCCIEIOBAHUSA, CTYICHTbI YOeAUIHCh,
YTO BBE/IECHHWE HEKOTOPHIX (PYHKIIMOHAIBHBIX TPYIII MOBBIIAET TUAPOPHILHOCTh MOJIEKYJI OPTraHHU-
YECKUX COECIMHEHUM.

3.1. Kakue ¢pyHKIIMOHAIbHBIE TPYIIIBI MOTYT OOECIIEUNTh FMAPOPHUIIbHBIE CBOMCTBA 3TUX MO-
neKkyn?

A. Mzonpornmmneabie. b, Qucyneduanasie.  B. I'mapokcunbnpie.  I'. KapOokcumbHble.

3.2. Ha3oBUTE XMMHYECKHE PEAKIIMH, B PE3YJIBTATE KOTOPHIX B MOJIEKYJIbl OPTaHUUYECKUX CO-
€IMHEHUN MOTYT OBITh BBEJICHBI YKA3aHHBIE BBIIIE (PYHKIIMOHATIbHBIE TPYIIIIbI:

A. I'napoKCcUIMpoOBaHuE. B. [lezamunupoBaHue.

b. KapOokcunupoBanue. I'. HutpoBanue.

3aoanue 4. HazoBute MeTabOIHUT MIMKOIN3a, UCIIOIB3yEeMbIH ISl CHHTE3a TIIHIIepoia;
A. ®ochonoKCHAIICTOH. I'. IlaBeneBOyKCyCHasi KUCJIOTA.

b. Auetun-KoA. . B-T'unpokcumacnsiHast KUCIOTA.

B. [InpoBrHOrpaHas KUCiora.

3aoanue 5. JIns 06pa3oBaHus TIIFOKO3BI BO BPeMs TOJIOAHUS KIETKHU MEYEHHU HCIIONb3YIOT:
A. )KupHbie KUCITOTHI. B. Aneroarnerar.

b. AMUHOKUCIIOTBI. I'. B-T'unpokcubyTupart. . Auernn-KoA.
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Hpaeuﬂbnocmb pewenuﬁ npoeepbnie, conocmasue ux ¢ omeemamul.

BOI[pOCI:I AJIs oﬁcymennﬂ

1. OcHoBHBIE PYHKIUU U XUMUYECKUN COCTAB MEYCHU.

2. Ponb meyeHu B 0OMEHE YTIJIEBOJIOB, JIMITHJIOB, OCJIKOB.

3. O6e3BpexuBaromias GyHKIHUS IEYCHU, MEXAaHU3MBI: (3AIUTHBIC CUHTE3bI, alliJINPOBAHUE,
MHUKPOCOMHOE OKHCIICHHE, KOHBIOTAIINS).

4. Ponp meueHu B MUTMEHTHOM oOMeHe. CuHTe3 U pacnaj remoriaoouHa (cxemsbr). OoMeH Ou-
TMpyOrHA B HOPME U TIATOJIOTUH. [IMarHOCTHKA MTapeHXMMAaTO3HOM JKEITYXH.

CIIMCOK UCNOJb30BAHHOM JIUTEPATYPhI
Ocnosnasn

1. Buonoeuueckas xumus / B. K. Kyxta [u np.]. Mockga : bunom, Musck : Acap, 2008. C. 301-306, 607612, 661—

676.
2. Koncnexm nexuuil.
3. Buonoeuueckas xumus / A. J1. Taranosnu [u ap.]. Munck : benapycs, 2013. C. 160-166.

JHononnumensnan
1. Mapwann, B. [Joc. Kmmandeckas Omoxmmus / B. k. Mapmamn. Mocksa : bunom, Canxr-IlerepOypr :
Hegckuii uanexr, 1999. 368 c.
2. Buoxumus genoseka / P. Mappu [u ap.]. Mocksa : Mup, 1993. 384 c.

3aaHus 171 CAMOCTOSATEILHOM PadoThI

3aoanue 1. CuctemMaTU3UpylTe 3HaHHUS 00 MHTETpaluu MyTeil Mertabonu3ma B neueHu. [lo-
3HAKOMBTECH C pucyHKoM «llyTu mpeBparieHus yrieBoJ0B U JUIHIOB B IEUCHU.

1.1. O6paruTe BHUMaHHUE HA TO, YTO OOJbIIAs YAaCTh MOTPEOIEHHON CBOOOJHON IVIFOKO3bI B
niedeHu ochopunupyercs ¢ odpa3oBaHUEM TIIHOK030-6-Pocdara. MeTaboru3m 3TOro coeTMHEeHHs: MO-
KET OCYLIECTBIISATHCS IO IATU OCHOBHBIM HANpaBJEHUSIM, BBIOOP KOTOPBIX 3aBUCUT OT COOTHOLICHHSI
MEXTy TOTPEOHOCTSMH OpraHU3Ma M KOJIMYECTBOM ITOCTYIHUBILMX C MHIIEH yrieBOAOB.

1.2. Tleyenp noIEPKUBAET TIOCTOSIHHBIA YPOBEHD TIIOKO3bI B KPOBH TPH T'OJIOJAHUU 32 CUET
aKTHBAIUU TTIMKOTE€HOJIM3a U INIIOKOHEOT'eHe3a, a PU U30BITOYHOM €€ MOCTYIUIEHUH U3 KUIIeYHUKA
TJII0KO03a JIETOHUPYETCS B BUJIE TIIMKOTE€Ha U JINITU/IOB.

1.3. 3HaiiTe, yTO 0OpaTUMOCTh MPEBPAIIEHHUS JaKTaTa B MUPYBAT (HANpaBJICHUE PEAKLIUN) 3a-
BucHT ot cootHomernuss HAJTH-H'/HAJT'.

1.4. 3naiite, 9TO KUPHBIE KUCIOTHl — OCHOBHOM CyOCTpaT 3HEPreTHYeCcKoro Meraboiansma B
MEYEHU U MpPEAIIECTBEHHUKN B OMOCHHTE3€ XOJecTeposa, KETOHOBBIX TeJ, JIMMUAHONW YacTH JIUIO-
MPOTEUHOB IJIa3Mbl KPOBH.

1.5. DraHon okucisieTrcs, IJIaBHBIM 00pa3oM, B NedeHH, rae npu ydyactun HAJ[-3aBucuMbIxX
JeTU/IPOreHa3, MOCIeJOBATEIbHO MPEBPAILAsCh B YKCYCHBIN albJeru] U YKCYCHYIO KUCIOTY, MPH-
BOJNT K yBenuuenuto otHomenns HAJJTHH/HAJL". O6bsacHuTE, MOYeMy NPH aTKOTOIEHOM TOKCH-
Ko3e HaOJro/aeTcsl TUIepIaKTaTeMHsi U THNOTIMKeMus. Hamumure peaknuu, MOATBEp KIaroIIne
YKa3aHHBIE SIBJICHUS.

1.6. OObscHUTE:

a) mouemy yKe yepe3 TpH 4aca 1ocje ylajleHHs MMeYeHH y )KMBOTHBIX pa3BUBAETCs TMIIOTIIN-
KEMHUsI 1 HACTYIAaeT CMEPTh, €CIIN €KE€YaCHO HE BBOJUTH TIIIOKO3Y;

0) moyeMy BBeJIeHHE raJlakTO3bl, JJAKTaTa WM MUPYBaTa B 3THUX YCIOBUAX HE 3(pPEeKTUBHO.

1.7. Boibepute MpOAyKTHI JTUMUIHOTO 0OMEHA, CHHTE3UPYIOIIMECS TPEUMYILIECTBEHHO B [TEUEHHU:

A. Xonecrepod. I'. KeroHoBbIE TENA. K. CBoOOIHBIN OUAMPYOHH.

b. TAT. J. X"mOMUKPOHBI. 3. JIHIOHII.

B. ®ochomumnust. E. JITIBIL.
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IIyTn npeBpaieHus yriieBoJ0B M JIUNHIOB B eYeHU

['mukoren Cop6uron <> ®pykro3a

I

I'arok030-6-ochar <—  [110K03a KpoBH
(oOmmmit KPOBOTOK)

Tuxonus
[nioko- .
Tlenmosogocpamnuiii nymo
ATD HeozeHe3
T puaruITInIepossl, [Tupysar

(poconunuasl HAJ®HH'

\\ [TenTo3odocdarsr

Kupnslie
«—
KUCJIOTl ~———————————p Anernia-KoA

Xonecrepon / TK K;
P o AT®D

Jlunonpomeunui a CO, + H,0O
nnazmul (JIIHOHII)

JlakTat

Oxucaumenvroe

KeroHoBbIe Tena gocpopunuposarue
(B XpoBB)

3aoanue 2. 3HaﬁTe, 4TO aMHUHOKHCJIOTBI, BCOCABIINECA B KUIIICYHUKE U IMOCTYIIUBIINEC 3aTEM B
EYCHb, UMCIOT HCCKOJIBKO OCHOBHBIX HyTCI71 MeTa0oau3Ma:

benxn nmunm

|

AMUHOKHUCIIOTHI (BOPOTHAs BEHA)

Jpyrue Tkanu L
\=> AMMHOKHUCIIOTHI IEUEHU +— Benky eYcHu
l L l T KeToHOBBIE Tena
benku mia3mel I'mroko3a NH3z —» MoueBuna

2.1.Y 0onbHOrO C alKOTOJBHBIM IIMPPO30M MEUeHH HabIoAaercss cuibHas oTeyHocTh. C
HapylLIEHUEM CUHTE3a KaKHX BEIIECTB B IEYEHH CBSI3aHO 3TO COCTOSIHUE?

A. MoueBunsl. b. AnsOymunoB. B. Xonecrepona. I'. I'antorno6una. JI. @uGpuHoreHa.

2.2. B opranusme 3710pOBOr0O YEJIOBEKA JKEJI€30 ACOHUPYETCS B IEYEHHU, CENIE3EHKE, KOCTHOM
Mo3re. B cocraBe kakoro 0esnka MpoUCXOIUT €ro AeMOHUPOBaHUE?

A. ®eppuruHa. B. Anodepputuna.

b. Tpancheppuna. I'. [Ina3zmuna. . Lepynomnasmuna.

3aoanue 3. YcBoiiTe MEXaHU3MBI 00€3BPEKUBAHMSI BEILIECTB B NIEUEHHU.
3HalTe OCHOBBI ()YHKIIMOHUPOBAHUS MHUKPOCOMHON CHCTEMBI OKMCIIEHHUS KakK IyTH MeTado-
JM3Ma SHAOTEHHBIX U 9y>KEPOJHBIX COCIMHEHUI:
RH, O,
SH,>HAJJ®HH" — diraBonpoOTEeMH —> MUTOXPOMP 450 <A
ROH, H,0.
Takum croco6OM T'HIPOKCHIMPYIOTCS CTEPOUBI B Ipoliecce 00pa3oBaHUS TOPMOHOB KOPBI
HA/IMTOYEYHUKOB, sl JICKAPCTBEHHBIX PEMApaTOB U Uy)KEPOJHBIX COSTUHEHUH.
B pesynbrate ruApOKCHIMPOBaHMS YMEHBIIACTCS TOKCHYHOCTb M IOBBINIACTCS PACTBOPH-
MOCTbh KCEHOOMOTHKOB, YTO CIIOCOOCTBYET BBIBEJICHUIO UX M3 OpraHu3Ma. MHOTMe JeKapCTBCHHBIE
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BEIIEeCTBA, HarIpuMep, heHoOapOuTa, CioCOOHBI MHAYITUPOBATh CUHTE3 MUKPOCOMHBIX ()epMEHTOB
U uuToxpoma Pysp.
3HaiiTe, 4TO KOHBIOTalMOHHas (a3a HeoOXoauMa [Tt 00pa30BaHHU MAJOTOKCHYHBIX H JIETKO
BBIBOJMMBIX MPOJYKTOB METa0OIM3Ma JIEKAPCTB U MOXKET IPOTEKATh KaK CAMOCTOSTEIbHBIN 3TaIl
00e3BpeKMBAHUS.
VY 601bHOr0 MH(EKUNOHHBIM T'€lIaTUTOM IIPOU30LLI0 obeciBeunBanue kana. C oTCyTcTBHEM
B KMIICYHHKE KAaKOTO MPOIYKTa pacmaaa OumupyOuHa 3To cBsA3aHO?
A. Konponiopdupuna. b. Crepkobununa.  B. bunusepauna. I'. Bepmorno6una.

HpaGI/UZbHOCWIb pemeHuﬁ npoeepbme, conocmasue ux ¢ omeemamul.

IIpoBepbTe Bamm 3HaHUs (CAMOKOHTPOJIb YCBOCHH S TEMbI)

3aoanue 1. Beibepure cyOcTpaThl, HEOOXOIMMBIC ISl CHHTE3a reMa.
A. I'muuuH. B. bunusepauH.
b. Cyxunnnn-KoA. I'. XKeneso. . bunupy6uH.

3aoanue 2. Henpsmoil OuiinpyOHH B KOMILIEKCE ¢ allbOyMUHAaMU TPAHCIIOPTUPYETCS IO KPo-
BU B II€YEHb, TJ€ NIPEBpALACTCS B NPSAMON. JJaHHBINM IPOLECC OCYIECTBISAETCS B PE3y/IbTaTe peak-
UM KOHBIOTAIIUH HENPsMOTo OMupyOuHa c:

A. I'yI0HOBOM KUCIIOTOM. B. I'anakTypoHOBO KHCIIOTOM.

b. AckopOWHOBOI KHCIIOTOMA. I'. I'mroKypOHOBOM KMCJIOTOM. . I'moxo30i.

3aoanue 3. Beibepute npaBuiIbHBINA OTBET. B reyeHu UIeT CUHTE3 BCEX HUKETePEUHCICHHBIX
BELIECTB, KPOME:

A. Xonecrepona. B. KeToHOBBIX T€II.

b. JKupHBIX KHCIOT. I'. X1JI10MHUKPOHOB. . Tpranmirnuneposos.

3aoanue 4. Merogom nuddepeHManIbHOr0 HeHTPUPYrUpoBaHUS KIETOK MEYeHH ObLIa MO-
JydeHa MUKpOCOMHas (pakiusi. MUKpOCOMHOE OKHCIEHHE — 3TO Croco0 00e3BpEeKUBAHUS TOK-
CHUYECKHX BEIIECTB B eYeHU. BriOeprTe KOMIOHEHT 3TOH e OKUCICHHUS:

A. Ilutoxpowm as. B. Iluroxpom b.

b. [Tutoxpom c. I'. [IuTOoXpOM paso. . Llutoxpom cy.

3aoanue 5. Ilpu mapeHXMMaTO3HOM KENTyXe B MOUYE OOJILHOTO MOKHO OOHAPYKHUTH:
A. Henpsamoii 6mupyoun.  B. CrepkoOuiuH. 1. Me3o0unupyOouH.
b. [Tpsimoit 6unupyOuH. I'. YpobuiuH.

3adanue 6. bonbHOMY € XKUPOBOI HHMUIbTPAIMEH MTEYeHN HA3HAUYEHA PACTUTENLHO-MOJIOYHAS
nueta. JlepuiuT Kakux JTUMOTPOITHBIX BEIIECTB BOCIIOHSIOT PEKOMEHI0BAHHBIE TPOTYKTHI?

A. HeHachlIleHHBIX KUPHBIX KUACIIOT. B. Kpearuna. J1. CepotoHuHa.

b. HachIieHHbIX )KUPHBIX KUCIIOT. I'. MeTnonuna. E. Kanpnuronuna.

ITAJIOHBI OTBETOB K PELICHHUIO 3aaHUMH

Jlna camonpogepku ucxoo0nozo ypoeHsa 3HaAHUIL

1.1-B.1.2-A.2-b5.3.1-B,I.3.2- A,b. 4- A.5-b.

Jlna camocmoamenwvhou pabomut.

1.5 — nupysar + HAJIHH' <> nakrar + HAJT".

ITpu mpueme ankoroiiss OTMEYAETCs TUIOMIIOKO3EMUS, IOTOMY YTO B 3THUX YCIIOBHUSX B KIIET-
Kax MEeYeHHM CHIKAETCS KOHIIEHTpalMs MUpyBaTa, YTO MPUBOJIUT K CHHYKEHHUIO CKOPOCTH TJIFOKOHe-
Or€HE3a, SIBJISIFOIIET0CS BaKHBIM HCTOYHHUKOM TIIFOKO3bI KPOBH.

1.7-A,b,B,T,E,3.21-b. 22— A. 3-b.
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JIABOPATOPHAS PABOTA (60 munyT)

HNHCcTpyKIUs K NPAKTHYECKOMY 3aHATHIO

PaGora 1.Hccnedosanue konnoudoycmoiiuusocmu 6e1K06 coleOpOmMKU Kpoeu

I[Ipo6a BenbrMana B Mmogubukanuu Teuns

Ipunyun memooa. Peaxiysi OCHOBaHa Ha TOM, 4TO OEJIKM CBIBOPOTKH KPOBH IPH 100aBICHUU
pacTBopa XJIOPUCTOrO KajbIUs ONpeAeIEHHOW KOHIIEHTPAIMK U MOCIeIyIOIeM HarpeBaHUH BbIIla-
Jal0T B BUJIE XJIONBEB B 0CAJOK (IIPOUCXOIUT HAPYLLIEHUE KOJUIOUJHONW YCTOMUYHUBOCTH).

Xoo onpedenenus. K 4,9 mn Boasl npubasistor 0,1 MJI CBIBOPOTKH, COIEPKUMOE MPOOUPKHU
MEPEMEIINBAIOT MYTeM €€ ONPOKHIBIBAHUSA (IIPU ATOM MPOOMPKY MOXKHO 3aKPBIBaTh OOJBIINM
nanbiiem) u 3areM npuwiuBaoT 0,1 mi 0,5 % pactBopa xsopuctoro Kanblus (M3 nunetku Ha 1,0 M
WIM KaleJIbHUIIBI, eciau 00beM Kaxaoi karmum coorBerctByeT 0,05 mi). Comepkumoe mpoOUpKH
BCTPSIXUBAIOT U HArpeBarOT HaJ IJIaMEHEM CHHUPTOBKHU 0 OAHOKPATHOIO BCKUITAHUSA CMECH. 3aTeM
NpOOUPKY OXJKIAIOT U CMOTPAT Yepe3 Hee Ha cBeT. Eciin XJonbs B MpoOupKe He 0OHAPYKUBAIOT-
cs, To B Hee nob6asisaoT enie 0,1 min CaCly u pacTBop BHOBB HarpeBaroT 1o kurneHud. [Iponenypy
MOBTOPSIIOT J0 BBIMIAJCHUS XJIOMBEBUIHOTO Ocajka. 3anucbiBatoT oommii o0bem CaCl, (B mi), 1o-
OaBIICHHBIH B IPOOUPKY.

Ilpumeuanue. CpIBOPOTKA I UCCIIEAOBAHMS JTOJDKHA OBITH CBEXKEH (XpaHsiieics He Ooree
24 yacoB OT MOMEHTA B35THS), O€3 CIIeI0B reMoIn3a.

Pesynbrar:

Knunuko-ouaenocmuueckoe snauenue peakyuu Benbmmana. Peakuus Koaryisiiiuu ¢ XJ1opuc-
THIM KasibliieM (1o BenbTMaHy) MOXET U3MEHSTHCS B JIBYX HAIlPABJICHUSAX: B CTOPOHY YKOPOUEHHUS
KOaryJIsi{UOHHOMW JIEHTHI HJIU €€ yJUIMHEHUS (CM. CXEMY).

CaCl; m1)1,0 0,9 0,8 0,7 06 05 04 03 03 02 01
Cyarcenue (cosue 61e60) Hopwma Pacwupenue (cosue enpaso)
Ykopouenue Yonunenue
Dxccyoamol, HEKPO3bl, ONYXO0aU Duoposvl, noepedxcoenus neuenu,
2emonus

['maBHBIE IPUYUHBI, KOTOPBIE BEAYT K YIIMHEHHIO MOJOCH (KOArysius, HacTynaromas npu
nobasnennn mernee 0,4 mu CaCly), — 310 GrOpo3HbIE U MPoH(EepaTHBHBIE MPOLIECCH, TOBPEKIC-
HUS TTAPEHXUMBI NIEYEHU U FeMONUTHYECKHUe cocTosHusA. CIOBUT BIIPAaBO OTMeUaeTcs MpH 00JIe3HU
BboTkuHa, nupposax, ocTpoil xenToi aTpoduu ne4eHu, Majasipui, rocie nepeaIuBaHusl KpoBH, ayTo-
reMOTEepanuy U MPU MHOTHX BOCIATUTENbHBIX 3a0o0neBaHusX. CUNTAIOT, YTO Y/UIMHEHHUE KOarys-
IIUOHHOM TIOJIOCKI OOYCIIOBJIEHO TIOBBIIIEHUEM COJEP>KaHUSI Y-TIIO0YJIMHOB, CHIDKAIOIINX CTaOUIIb-
HOCTb CHIBOPOTKH.

YKopoueHHe KOoaryasUOHHOW MOJ0CH! (KOarymsuus, HacTymaromas npu 1006aBieHun 6osee
0,6 mn CaCly) oOHapyXHBaeTCsi MPU OCTPBIX BOCHATUTEIBHBIX M IKCCYIATHBHBIX IPOIECCaX.
B aTux ciydasx yBeIMUMBAETCS KOJMYECTBO O- U B-IJIO0YIMHOB U 3a CUET 3TOTO MOBBIIIAETCS CTa-
OMJIBHOCTH CBIBOPOTKH (dKCCyIaTHBHas (a3a peBMaTH3Ma, aKTHUBHBIA Ipolecc TyOepKyiesa Jer-
KX, HEPPO3bl, MakpornoOynuHeMus BampaeHmTpema, op-, -TIa3MOIUTOMBI, 3J10KauYeCTBEHHBIC
OITYXOJIM, SKCCYAATUBHBIN MEPUTOHUT, HEKPO3bI, OOJbIINE MOTEPHU KHUAKOCTH, OCTPble HH(EKIIMOH-
Hble 3a0oneBaHus). KpaiiHee yKopoueHHE KOAryasMOHHOW JIeHThl (OTpHIaTeNbHas Mpobda)
Ha0Jt0/1aeTCs IPU OCTPOM PEBMATH3ME.

BriBos:

139



PaGora 2.0npedenenue cooeprcanusn oougezo ounupyouna é coleopomie Kposu

Ipunyun memooa. JlnazopeakTuB 00pa3yeT C PaCTBOPHUMBIM OMIIMPYOUHOM a300MIMPYOUH,
OKpAIICHHBIA B PO30BBIN IBET. IHTEHCUBHOCTh OKPACKH PAacTBOpPA a300MIMPYOMHA MPOTIOPIIHO-
HaJbHAa KOHIIEHTpAuu OMInpyOrHa U MOXET OBITh OIpeereHa KonopuMmerpuiecku. Konbrorupo-
BaHHBIN (TIpsAIMON) OUIMPYOHH JAaeT MPSAMYIO PEaKIHMIO C TUA30pEaKTHBOM. HEeKOHBIOTHPOBAaHHBIN
(HenpsiMoit) OMIIMPYOHH MO>KHO TMEPEBECTH B PACTBOPUMOE COCTOSIHUE J100aBICHUEM K CHIBOPOTKE
KpPOBH 3TUJIOBOTO CIUPTA.

Xoo onpedenenus. B ueHTpupyx HYI0 MPOOUPKY OTMEPUBAIOT | MJI CHIBOPOTKU KPOBU, 2 MII
STHJIOBOTO CIIHPTA, TIIATEIBHO MEPEMENINBAIOT COACPKUMOE CTEKISTHHOM Manoukond M neHTpudy-
rupytot 15 mun npu ckopoct 3000 06/MuH. 3aTeM CIMBAIOT HAJAOCATOYHYIO KHUIKOCTh B IPYTYIO
npobupky u nobamistror kK Heit 0,25 mu amazopeaktuBa. [Ipu 3TOM mosiBiIseTcsl KpacHO-PO30BOE
OKpalllMBaHUE, MHTEHCUBHOCTb KOTOPOTO OMNpeAensioT uepe3 10 MUHYT, U3Mepsis ONTUYECKYIO
IUIOTHOCTH TIPOOBI IPOTUB BOJIBI B KIOBETE MIMPUHON 5 MM mipH 3enieHoM cBetouibTpe (500—560 HM).
[TapaniensHO KOJOPUMETPUPYIOT CTAaHJAPTHBIN pacTBOp a300MIMpyOrHA, COOTBETCTBYIOIIUN KOH-
neHTparuu onnupyouna 6,84 Mmxmoun/i (Cey).

Pacuer npousBonar o popmyie:

Con = Eon - CCT/ECT'

B HopMme KoHIeHTpanusi ofmiero OwimnpyOuHa B Iula3Me (ChIBOPOTKE) KPOBH COCTaBIISIET
8,55-20,52 mxmomnb/11. OcHOBHOE KONHUECTBO (75%) MPUXOINTCS Ha JAOII0 HENPSIMOTO OMIIMpyOHHA.

Pesynbrater: Ey, = E.. = Pacuer:

BriBoa:

[Toanuces npenomaBaTens:
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MEPEYEHb BOIIPOCOB JJ151 IOJATOTOBKHU K DK3AMEHY (2018 r.)

IIEPBBIE BOITPOCHI

1. CoBpeMeHHbIE NPEACTABIECHUS O XUMUYECKOM CTPOEHHM HYKJIenHOBbIX kucnoT: JJHK u
PHK, ux pacupenenenue B kinerke. OyHKiuu.

2. Ocob6ennoctu nepsuyHoi U BropuuHor cTpykTypsl JJHK u PHK. B3aumopeiictBue Hyk-
JICMHOBBIX KHUCIOT ¢ Oenkamu. CTpoeHrne HyKIeonpoTenHoB. OCOOEHHOCTH CTPOCHHUS XPOMOCOM U
pubocoMm.

3. MOHOHYKJICOTH/IbI, UX CTPOEHHE U poiib B KieTke. Hykneosuarpudocdars u ux 3Have-
Hue. Poib IUKIINYECKUX TyPUHOBBIX MOHOHYKJIEOTH/IOB.

4. Ponp ¢epMeHTOB B Ipoleccax KU3HenesATeNbHOCTH. [IpUHIUIBI HOMEHKIIATYphI U KJlac-
cupukanuu HepMeHTOB.

5.  Xumuueckas npupoja ¢pepmenToB. OOmme cCBoWCTBa PEpMEHTOB.

6. Kodepmentsl. Knaccudukaius u pos.

7. MexanusMm aeicTBus pepMeHTOB U (pepMEHTaTUBHASI KHHETHKA.

8. MmuoxectBeHHble (popmbl PpepMeHTOB, uxX kinaccudukanus. M3opepMeHThl, UX MOJIEKY-
JISIpHbIE Pa3HOBUHOCTHU, 3HAYEHUE B KIIETKE.

9. IlonsATne 006 aKTUBHOM M aJNIOCTEPUUYECKOM LIEHTpax (epmeHToB. Poib nmpocTpaHCTBEH-
HOMW CTPYKTYPHOH OpraHM3aluu B UX (OPMUPOBAHUH.

10. Crioco6bl peryysiiuu akKTUBHOCTH (DepPMEHTOB. AJIIOCTEpUYECKass PEryisiiiyis aKTUBHO-
ctu. Jlpyrue BUAbI perysiiui aKTUBHOCTH.

11. Murudutopsl pepMeHTOB, KJIacCCU(PUKALIHS, XapaKTEPUCTHKA.

12. Tlpumenenue GepMEHTOB U MX HHTHOUTOPOB B METUIIMTHCKOM IPAKTHKE.

13. OOmas xapakTepucTUKa U KIacCU(pHUKALMs BUTAMUHOB: I'MIIEP-, TMIIO- U aBUTAMHUHO3BI.
AHTUBUTaMUHBI.

14. Burtamunsl rpynnsl A. IlpoButamunsl (kapoTuHbl). buonorudeckas poib. SIBneHus ru-
1o- 1 runepBuTamuHo3a. [Tumesslie uctounuku. CyrodyHasi moTpeOHOCTb.

15. Burtamunsl rpynns! J[. buonornueckas ponb. SIBneHus runo- u runepBuramuHosa. Ilu-
nieBble UCTOYHUKN CyTOYHasi NOTPEOHOCTb.

16. Burtamunsl rpynmnsl E. buonorudeckas posns. SIBneHust HepoctatoyHocTH. [InieBsie nc-
To4yHUKH. CyTOUHasi MOTPEOHOCTD.

17. Burtamunsl rpynnsl K. buonorndeckas pons. ['mmoButamuno3. IIuieBble MCTOUHUKH.
Cyrounas notpeOHOCTh. Bukacon.

18. buotuH. Yuactue B 00pa3oBaHuM KOpepMeHTOB, Orosjoruyeckas poias. Kommiaekc ouo-
TUH-aBUAMH. fIBieHus HenocTaToYHOCTH. [InieBbie nctounuku CyTouHasi HOTPeOHOCTbD.

19. Burtamun B;. Yuactue B noctpoenun kodepmentoB. Poirb B oOMeHe BemiecTB. SIBieHue
HegocTaToyHOCTH. [InmeBbie ncrounnku. CyTouHas HOTPEOHOCTb.

20. Buramun Bj;. Yyactue B oOpazoBaHuM (1aBUHOBBIX KogepMeHTOB. buonornueckas
poab. [Inmessie ncrounnku. CyToyHasi MOTPeOHOCTD.

21. Buramun Bg. Yuactue B o6pa3oBanuu kopepmeHTOB. Ponb B 0OMeHe BeliecTB. SIBieHus
runoBuTaMuHo3a. [Iumessie nctounuku. CyToyHasi moTpeGHOCTb.

22. ButamuH Bj;. Kobamuaneie kodepMeHTH. YdacTue B OOMEHE BellecTB. BHyTpeHHUI
¢bakrop. ABnenus runoButamuHo3a. [lumessie uctounnku. CyrouyHas moTpeoHOCTb.

23. Buramun C. buonoruyeckoe 3nauenue. [Ipu3znaku runosuramunosa [lumessie HCTOUHU-
ku. CyTouHas mOTpeOHOCTb.

24. TlanTtoTeHoBas kuciora. KopepMeHThI, copeprkaliie NaHTOTEHOBYIO KHCIOTY. brosioru-
yeckas pousib. [Tumessie uctounuku. Cyrouynas moTpedHOCTh

25. Buramun PP. Yyactue B 00pazoBaHMM HUKOTHHAMHJIHBIX KopepMeHToB. bronornyeckoe
3HaueHue [IposBienus runosuraMuno3a. [Iuimessie ncrounnku. CyTouHasi IOTpeOHOCTb.
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26. ®onmeBas KUCIOTa. YuyacTHe B oOpa3zoBaHMU KoepMeHTOB. Poib B oOMeHe BeliecTs.
OcHOBHBIE TIPOSIBIICHHS HeA0CTaTOUHOCTH. [InmeBbie nctournky. CyTodHast MOTPEOHOCTb.

27. ButamuHOMOMOOHBIE BemiecTBa: OWOQaBOHOWABI (BUTaMHH P), mapaaMuHOOCH30WHAs
KHCJIOTa, HHO3WTOJI, IAHTaMOBasi KUCIIOTA, JIMIIOEBasi KUCIIOTa, XONIuH, BuTaMuH U. bruonormueckas
pOJIb.

BTOPBIE BOIPOCHI

1. OOmeH BemecTB M SHEPrHMHM KaK BaXHEWIIMH TNMpH3HAK KHU3HEAesTeabHocTH. OOIee
npeAcTaBieHne o Meradonuzme. O0mue myTu MeTadboaIu3Ma.

2. JIBe cTopoHBI MeTaboIM3Ma (Karadonm3M 1 aHa0omu3M). Pa3nuuus 1 B3auMOCBSI3H MEKIY
HUMU.

3. AzeHMIIOBas cuUCTeMa U ee OMOJOrMYecKoe 3HaueHue. J[pyrue Makpo3Iprudeckue coeim-
Henus. CyoctparHoe pochopunupoBanue.

4. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC MPOIECCHl B TKaHsAX. [lyTH HCIONB30BaHHS KUCIIO-
poJia B KIIETKaX.

5. CoBpemeHHOE MpeICTaBICHNE O TKAHEBOM JIbIXaHWH. J{pIxaTenbHas elb MUTOXOHPHIA 1 ee
XapaKTePUCTHKA: HHKOTHHAMH/I3aBUCHMBIC U (DJIABUH3aBUCHUMBIC JICTHIPOTCHA3bI, YOMXHHOH (KOYH3UM
Q), IUTOXpOMHAsI CUCTEMA, UX XUMUIECKOE CTPOSHHE U POJIb B OKHCIIUTEIBHBIX POIIECCaX.

6. OxkucaurenpHoe (ochopuupoBanre. XEMHUOCMOTHYECKAs TEOPHS OKUCIUTEILHOTO
dochopunmupoBanusi. [IpHurHBI THITIOPHEPTETUYECKUX COCTOSHUN. HTHOUTOPHI (hepMEHTOB AbIXa-
TEJIHOM LEH, MEXaHU3M HX JICHCTBHSI.

7. TlumeBas 1eHHOCTH yriieBoAoB. [lepeBapuBaHue U BcachlBaHHE YIIIeBOIOB. bruomornye-
CKasi pOJIb IMHIIEBBIX BOJIOKOH.

8. Cunre3 u pacnaj raukoreHa. [locnemoBaTenbHOCTh peakunii, KIrOUYeBbIe ()ePMEHTHI, Me-
XaHU3MBI PETyJSIUU. Pa3indus TIMKOTeHOIN3a B MeYeHN U MbIiax. OCOOCHHOCTH CHHTE3a IIIH-
KOreHa y OakTepHil oJ0CTH pra.

9. JluxoTomMHuecKHuil pacnaj yrieBoAOB KaK UCTOYHUK SHEPIUU JIJs opraHu3Ma. AHa’3poo-
HOE ¥ a9pOOHOE OKUCIIEHHUE TIIFOKO3bI, dTAIbl, KOHEUYHBIE TIPOTYKTHl. DHEPTeTHIECKUH BBIXO/.

10. I'mukxonu3. DTambl, peakuuu, pepMeHThl, OHOJIIOTHYECKask POJib. DHEPreTUUECKUN BBIXO]
aHa’poOHoro riaukonnsa. Mexannsm oopazoBanusi AT® B aHa’ pOOHBIX YCIOBUSX.

11. Cynpba KOHEUHBIX MPOAYKTOB INIMKOJIM3a — MUPOBHUHOTPAJHOW M MOJOYHOM KHCIOT.
I'mokoHeorene3. @epMeHTHI, YIaCTBYIONIUE B TIIFOKOHEOTeHE3€e. Perymsius riroKkoHeoreHesa.

12. OxucnurenbHOe AEKApOOKCHIMPOBAHUE MUPOBUHOIPAJHOM KHUCIOTHI U JIPYTHX O-
KETOKUCIIOT, PEPMEHTHI, KOEPMEHTHI, ONOJIOTMYECKOE 3HAUECHHUE.

13. IlenTpanbHbIii MeTaOOIMYECKU TMyTh — JIUMOHHOKHCIBIN 1ukn Kpebca. Cxema, dep-
MEHTBHI, JIOKaNn3anusi B KieTke. buomorndyeckoe 3nauenne nukia Kpebeca. CBs3b ¢ mporeccom
OKHCIUTEIBHOT0 (ochOpHUINPOBAHUS.

14. Tlenro3odocdarHblii MyTh pacnajia rIIOKO3bl U €ro OMOJI0rHYecKast poib.

15. I'mokypoHOBBIH MyTh pacmajna IIOKo3bl. buonormueckas poib. Ilytu merabonmsma
IIOKYPOHOBOW KUCJIOTHI.

16. I'ymopanbHast peryssiiuus COJAepKaHUs TIIOKO3bl B KPOBH. MeEXaHHM3M DPETryJISTOPHOTO
JEWCTBUSI TOPMOHOB (MHCYJIHH, TITFOKAroH, aJpeHauH, TIIFOKOKOPTHKOH/IBI).

17. MexaHu3Mbl 00pa30BaHUs YIJIEKHCIIOTO ra3a W BOABI — KOHEYHBIX MPOJYKTOB OOMEHa
BEIIECTB.

18. JIunuasl. buonornyeckas ponb. Knaccugukarnus mununos. X ocCHOBHBIE CBOMCTBA.

19. XapakrepucThka >KHPHOKHUCIOTHOTO COCTaBa IMPHUPOAHBIX JUNHIOB. Kiaccmdpukarms
KHUPHBIX KUCIOT. BhICOKOHETIpeienbHbIe KUPHBIE KUCIOTHI

20. TIpowsBomHbIE apaxWIOHOBOH KHCIOTHl (NPOCTArJaHAWHBL, TMPOCTAIUKINHBI, TPOM-
OOKCaHbI M ICUKOTPUEHBI) M UX OMOJOrHYecKas pojb.

21. Tpuanuirauiepossl. XUMHYECKOE CTPOCHHE, CBOMCTBA i OMOIOTHYECKAs POJIb.

22. I'mauepodocdonmunuasl. XUMUYECKOE CTPOSHHE, CBOWCTBA U OMOJIOTHYECKast POJIb.
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23. Xomectepoi, OMOCHHTE3 U OMOIOTHYECKas POIIb.

24. Hapymenust oOMeHa xoJiecteposa. Poib B pa3BUTHH aTepoCKiIepo3a.

25. IlepeBapuBanue >xupoB ¥ (POCHOIUMHUIOB B MUILECBAPUTEILHOM TPAKTE: 3MYJIBIHPOBa-
HUe, (hepPMEHTHI, IPOTYKTHI THAPOIIH3a, MUICIUIIPHOE pacTBOPEHUE. POJIb KETYHBIX KHCIIOT.

26. MexaHU3MBbl peCHHTE3a JIMIHUIOB B HTEPOIMTAX (MOHOALMITIULIEPOIBHBIA U TIUIEPO-
docdarHbit). DopMHPOBaHUE XMIOMHUKPOHOB, HX COCTaB U CTPYKTYypa.

27. JlumonpoTenHbl CHIBOPOTKU KpoBU. Kiaccudukamms, coctas, Mecto 00pa3oBaHusi, B3au-
MoTIpeBpalieHusi. Poib JHIONpoTenHIMNa3sl KpoBH. JIemHMTHH: XosecTepoiammiTpaHcdepasa
(JIXAT) u ee poms.

28. JlenmoHMpoBaHKUE M MOOWIIM3AIINS )KUPA B )KUPOBOH TKaHU. JKUPOMOOWIM3YFOIIIAs JINTIa3a.

29. CuHTe3 MMIUAOB B MeYeHH. JIMOoTponHbIe PaKTOPHI U UX POJIb B OpraHU3MeE.

30. ILlenTpanpHas pois aneTwi-KoA B oOMeHe BelecTs.

31. OkucieHue KUPHBIX KUCIOT B OpraHu3Me, Ouosiorunyeckas poib. B-OKucIeHne B MUTO-
XOHJIPUSIX U MIEPOKCUCOMAX, OKUCICHHE KUPHBIX KHCIOT C HEYETHBIM YHCIIOM YTJIICPOIHBIX aTOMOB,
Cyap0a MPOIMMOHOBON KHUCTOTHI.

32. XummusM B-okucieHus >kupHbIX KucioT. Ponb KOA-SH u AT®. Jlokanu3amnus OKUCICHUS
B KJeTke. CBs3b ¢ (hepMEeHTaMU NepeHoca SIEKTPOHOB. DHEPTeTHUECKU BHIXOJ 3-OKHCIICHUS.

33. KeronoBeie Tena. MexaHu3mbl 00pa3oBaHusi, poiib B opranusme. Keros npu auabere u
TOJIOAaHUU. 3HAYCHHE OTIPEJICIICHUS] KETOHOBBIX TEJ B MOYE.

34. CuHre3 )HUPHBIX KUCIOT. CBSA3b C TIUKOJIU30M, MEHTO30(pochaTHBIM IyTEM MpEBpale-
HUS TIIOKO3bI, koM Kpe6ea. 3mauenne CO,, AT®, HAJJ®HH', 6uoruna. ITomupepMeHTHBIH
KOMILIEKC, CHHTEC3UPYIOIIUN JKUPHBIC KUCIOTHl. AKTHBATOPHl M MHTHOUTOPHI CHHTE3a JKUPHBIX
KHCIIOT.

35. Perymsnus oOMena ymnunoB (MHCYIHH, Tirokarod, CTI, THpOKCHH, aipeHaIH, TOPMO-
HBI KOPbI HAATIOYEYHUKOB H MTOJIOBBIE TOPMOHBI).

TPETBH BOITPOCHI

1. Topmonsl. Xumuueckas npupoaa. Knaccudukamms.

2. MexaHu3Msbl neicTBUS TOPMOHOB. Ponb G-0emKk0oB, BTOPUYHBIX MOCPETHUKOB, MMPOTEUH-
KHHa3.

3. Mexanusmsbl JedcTBUS TOpMOHOB. OOIIME MPEICTaBICHHUS] O pelenTopax K TOpMOHaM,
KJIacCU(PUKALIMS PELIETITOPOB.

4. Apenorunodus. Ponb B perynsiuu GyHKINH NepuPEpUIECKUX kKeye3 BHYTPEHHEH Cek-
peru. TporHbie TOpMOHBL. CBSI3b € TUTIOTAIAMYCOM.

5. Bazompeccun. MexaHu3M mepeqaun CUTHANA B KJIETKaX-MUIIEHSIX, OMOJIOTHYecKoe Iei-
CTBUE.

6. ['OpMOHBI MIMTOBUAHON KeNe3bl. XUMUYECKas: MPUPOIa, MEXaHU3M JIEHCTBUS, BIUSHUE
Ha MeTabosn3M. [ UIo- u runepTupeos.

7. TopMoHBI, perynupytoiue oOMeH Kambius U ¢docdopa. Xumuueckas Mpupojaa, Mexa-
HU3M TIEpe/layil CUTHAJIA B KJIETKaX-MHIICHIX, OMOJIOTHYECKOe JEHCTBHE.

8. Hncynmun. XuMudeckas IpUpoJia, pelenTopbl, MEXaHU3M IepeIayll CHTHala B KIIETKaX-
MUIIIEHSX, BJIUsHUE HA 0OMeH BemecTB. CaxapHbIii Auaber.

9. TI'mrokaron. Xumuueckas MpuUpoja, pelenTopbl, MEXaHU3M Mepelayrl CUTHala B KIETKaX-
MUIIIEHSX, BJIUSHUE Ha OOMEH BEIIECTB.

10. T'mroxokopTHKOUABI. XUMUYECKas: MPUPOA, PELENTOPbl, MEXaHU3M Tepeau CUTHAJa B
KJIETKaX MHIIICHSX, BIUSHAE HA OOMEH BEIIECTB.

11. MuHepalloOKOpTUKOUIBI. XUMUYECKasi MPUPO/Ia, PEIENTOPhI, MEXaHU3M TIepejauld CUTHA-
J1a B KJIETKaX-MHUIIIEHSX, BIUSHUE HA OOMEH BEIECTB.

12. TopMOHBI MO3TOBOW YacTH HaaNmoYeYHUKOB. Karexomamunsl: 1oaMuH, aJipeHaNH, HO-
paapenanuH. CTpoeHue, pelenTopbl, MEXaHU3M IepeJauyld CUTHajla B KJIETKaX-MUIICHSX, POJib B
OpraHu3Mme.
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13. MyXcKHe U KEHCKHE IOJIOBbIE TOPMOHBI, XUMHYECKast IPUPOJIa, PELENTOPbI, MEXaHU3M
nepeaayu CUrHaja B KJeTKax-MUIleHAX. BiausHue Ha oOMeH BelecTs.

14. Azotuctsiii 6ananc. HopMbl 6enkoB B muTaHuH. bruonornueckas IEeHHOCTh OEIKOB.

15. Xapakrepuctuka nporea3. Poib OrpaHMYEeHHOro NPOTEOIM3a B KU3HEAEATEIbHOCTH
KJICTKH.

16. IlepeBapuBaHue O€JKOB B JKEJIyJOYHO-KUIIEYHOM TpakTe. KauecTBeHHBbIM M Kosnde-
CTBEHHBIN aHAJIU3 KEIYAOUYHOIO COKa. POJIb COISHON KUCIIOTBI.

17. AmunokucnoTHbiil ¢oHp KieTku. Victounuku nononHenus. IlyTu ucnonb30BaHUs aMu-
HOKHUCJIOTHOTO (hoHTA.

18. Ilepeamunuposanue. depmentsl. Kodepmentrl. Posb 3TOr0 mpouecca Juist xu3Heznes-
TEJBHOCTU KIIETKH. J{MarHOCTUYeCKOe 3HAYCHUE ONPE/ICICHUsI aKTUBHOCTU TPAHCAMHMHA3 B CBHIBO-
POTKE KPOBH.

19. Ilytu ne3aMHUHHUPOBAHUS AMHHOKUCIOT. DepMeHTh M KO(PEPMEHTHI OKHCIMTEIHHOTO
Jie3aMUHUpOBaHus. buosornyeckoe 3HaueHNE TIyTaMaTIeruAPOreHa3HOM peaKkIiHy.

20. Ilytu mpeBpamieHus: 6€3a30THCTOTO OCTaTKa AMHUHOKHUCIIOT. [ JTMKOT€HHBIE U KETOTCHHBIC
aAMMHOKHCIIOTBI.

21. Ilytu oOe3BpexxnBaHUs aMMHuaka. TpaHcmopTHbeie (OpMBI aMMHaKa (TJIyTaMUH, acrapa-
T'UH), X 00pa3oBaHHE.

22. O0Opa3zoBaHHE MOYEBHHEL. Poib neueHr B MOYE€BHHOOOpA30BaHUU. 3HAYCHHUE HCCIIEI0BA-
HUS YPOBHSI MOYEBHHBI U OCTATOUHOT'O a30Ta B KJIMHUYECKOW IPAKTUKE.

23. [exapOokcuianpoBanne aMuHOKHCIOT. OOpa3oBaHHEe OMOTCHHBIX aMUHOB U HX pOJIb B
OpraHusMe.

24. KoneuHble IPOAYKTHI pacraja MAPUMHUIMHOBBIX U MyPHHOBBIX HYKJICOTHOB. 3HAYCHUE
OIpeJIeJIEHUS CO/IEPIKaHUsI MOUYEBOM KMCIOThI B KPOBU M MOU€ B KIIMHUYECKOM MTPaKTHKE.

25. buocuHTe3 MypHHOBBIX HYKJICOTHIOB. McxoaHbie cyOcTparsl cuHTe3a. Perymsnus cunre-
3a. Pojb BUTAMMHOB B MEXaHM3Max CUHTE3a.

26. buocuHTe3 MUPUMHINHOBBIX HYKICOTHUAOB. VcXomHble cyOcTpaThl cuHTe3a. Perymsanus
cuHTe3a. Pojb BUTAMHHOB B CHHTE3€ MUPUMUIUHOBBIX HYKJIEOTH]IOB.

27. Matpuunblii MexannsM cuate3a JIHK. @epmentst u cydctpatsl cuHTe3a. OCOOCHHOCTH
CHHTE3a y DYKapHOT.

28. Cunre3 PHK. ®epmenTs! 1 cyOcTpaThl cHTe3a. OCOOEHHOCTH CHHTE3a Y 9YKapHoT.

29. I'enernueckuii KOJ M €ro CBOMCTBA.

30. Ponb 1-PHK B cunTe3e 6enka. Anantopras Gynkuus T-PHK. Pexoraumnms kak stam pea-
JU3aMy resernueckoi nuHpopmanuu. Cnenudpuunocts APCas.

31. CoBpeMeHHBIC MPEICTABICHUSI O OMOCHHTE3e OeITKa.

32. IocrcunTeTnyeckas Moaudukanus 6enxkoB. Buasl, Onosornueckoe 3Ha4eHUE.

33. Perymsmmst OnocuHTe3a OCliKa B KIIETKE.

34. CoBpeMeHHbIE METOJbl MOJEKYISIPHOW OHMOJIOTMM W HUX NPUMEHEHHE B MEJAULMHCKON
npaktuke (I1LIP, rernas umxeHepus).

35. XuMuueckuit cocTaB MpllIeuHON TKaHU. CTpOEHHE U POJIb COKPATUTEIIBHBIX OEJIKOB.

36. McTOYHHMKY SHEPTHH U MEXaHU3MBI SHEPTO00ECTIeUeHHSI MBIIIIEYHOTO COKPAIICHUSI.

37. Ponb nedeHu B 0OMEHHBIX ITpoIieccax B OpraHu3Me. AHTUTOKCHYecKast (DYHKIHS MTeYeHU.

38. CuHTe3 M pacraj KpOBSHBIX MMUTMEHTOB. POk 1edeHn B 0O0pa30BaHWM JKEITYHBIX THUT-
MEHTOB. MeTa00Iu3M >KEeTUHBIX TUTMEHTOB.

YETBEPTHIE BOITPOCHI

1. KomnareH, aMUHOKUCIOTHBIA COCTaB, 0COOEHHOCTH MPOCTPAHCTBEHHOU CTPYKTYPHI.

2. OcoOeHHOCTH CHHTE3a KoJUlareHa. BHYTpW- W BHEKJIETOYHBIE 3Tambl Mpolecca oopas3o-
BaHMS «3PETIOT0» KOoJUIareHa.

3. DOmactuH. Ponb B opranuzme. OCOOCHHOCTH TIEPBUYHON CTPYKTYpPHl. 3HAUCHUE BHEKJIC-
TOYHBIX 3TAIlOB B MEXaHU3Max (JOPMUPOBAHUS 3PENIOH 37aCTUUECKOM TKaHU.
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4. BenkoBO-yTrIeBOJHBIE KOMIUIEKCHI, KiIacCU(pUKaIMs, poib B opranu3dme. OcCoOEHHOCTH
CHUHTE3a U pacrnana.

5. HexkomnareHoBbie O€lKM BHEKIETOYHOTO MaTpukca. Pons B opranmsme. MuHepaibHbIN
KOMIIOHEHT KOCTHOM TKaHHM U TBEpAbIX TKaHeW 3y0a. Xumuueckuil cocraB. Kpucramisl ruapokcu-
arnaTura.

6. Xumuueckuil coctaB TBEpAbIX TKaHeH 3y0a (3Manu, JeHTuHa, LieMeHTa). HekomnareHo-
Bble O€JIKM TKaHel 3y0a U UX posib B MUHEpAJIN3allUY 3yOHbIX TKaHEH.

7. XUMHUYECKUI COCTaB KOCTHOM TKaHU. belku KOCTHOW TKaHHU U UX POJib B MIpoLieccax MU-
Hepanuzauuu. Teopun MHUHEpaln3alMM KOCTHOM TKaHWU U TBEpAbIX TKaHel 3yba. dakTopsl, Bius-
IOLIME Ha MPOLECChl MUHEpAIU3aluu. DTanbl H30MOP(HOro 3aMeIIeHUs 3JIEMEHTOB KpUCTalInye-
CKOM PELIeTKH U ero pojb B 00pa30BaHUU KPUCTAJUIOB arlaTUTA.

8. Ca?*-cs3piBaromme GEIKH M MX POIb B oprauusme. Kanbiwmii n docdop: pois B mporec-
cax xu3HeAesTrenpHocT. OOMeH Kanbius u Gochopa B opranu3me.

9. PoroBas xuaKkoCTh. XUMUYECKHI cocTaB. @yHKIMH. 3HaYCHHE CIIIOHBI B MpoIeccax pe-
MUHEpaIU3alny IMAJIH.

10. benxu u hepMeHTHI pOTOBOM KUAKOCTH, UX POJIb B pOTOBOH nojoctu. [loHsaTHs «aecHe-
Basi KHUJKOCTE» M «3yOHOU THKBOP». OCOOEHHOCTH XMMHUYECKOTO COCTaBa. 3HAUYCHUE JJIsl TKaHEH
POTOBOI1 MOJIOCTH.

11. BnusiHMe mUTaHUS Ha COCTOSHUE 3y00B. Poiib yrieBonoB, 6€1KOB, BATAMUHOB U MUKPO-
351eMeHTOB. DTOP U €ro pojib B MPoLEccax KU3HEAEATeIbHOCTU. MIcTouHUKHN (TOpa U MOTPEeOHOCTh
B HEM.

12. TloBepxHocTHBIE 0Opa3oBaHus Ha sMaiu. [Ipoucxoxnenue, xumuyeckuii cocraB. Kapu-
ec. [IpuunHbI, MEXaHU3M pa3BUTHUS, TPODUITAKTHKA.

13. OcoGeHHOCTH YTHJIM3alUKM YIJIEBOAOB OakTepusMH IojocTu pra. CHHTE3 TIIMKOTeHa U
BHEKJICTOYHBIX MOJIMCAXapuI0B (ICKCTpaH, JieBaH), WX HasHaueHue. OOMEH caxapo3bl y OaKTepHid,
CB3b C U3MEHEHNEM pH poTOBOM KUAKOCTH U Pa3BUTHEM Kapueca.

14. Benku nna3Mbl KpOBH, KiIaccu(UKAIUS U UX POJIb B OpraHU3MeE.

15. OO6ume mpeacTaBiaeHUs O PErynsaluu KUcIoTHO-ocHOBHOro coctosiHust (KOC). Bydep-
HbI€ CUCTEMBI KPOBH U UX 3HaueHue. JlokazaTeabcTBO Oy(epHbIX CBOMCTB CHIBOPOTKU KPOBH.

16. MexaHU3MBbI ITepeHOCa YIIIEKUCIOTHI U KUCIOPOAa KPOBbIO. MeXaHu3Mbl pa3BUTHS TUIIO-
KCUYECKUX COCTOSTHUM.

17. CseptbiBanue kpoBH. PakTOPbI 1 MEXaHU3MbI CBEPTHIBAHUS. 3HAUCHHE HOHOB KalbLUs U
ButamuHa K B mporeccax cBepThIBaHUS KPOBH.

18. ®ubpunonus. IlnazMuHOBas cucTeMa.

19. AnTHKOarynsHTHas cucTeMa. [lepBUYHbBIC M BTOPUYHBIE aHTUKOATYJISTHTHL.

20. Bopa. 3nauenue Bojibl. buonornueckast posib HOHOB HATpHsI U Kajusl. MeXaHHU3MBI pery-
JSIUUU BOJITHO-MHUHEPAJILHOTO OOMEHa.

21. MukposnemenTsl. Ux 3Hauenue. Ponb jxene3a, menu, iioaa, celeHa.
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