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HOACHUTEJBHASA 3AIIMCKA

buonorndeckass Xumusi JOCTUTIIa OOJIBIIMX YCIIEXOB B M3YYCHUU XUMUUYECKOTO
COCTaBa JKMBBIX OPTraHU3MOB (BKJIFOYAsl YEJIOBEKA) U MPUPOJIbI XUMHUECKUX MPOIECCOB,
MIPOUCXOJIAIINX B JKMBBIX CUCTEMaxX, Ha KJIETOYHOM, CYOKJIIETOYHOM M MOJIEKYJISIPHOM
ypoBHsiX. [Tociaeqnue HECKOIBKO JAECATUIICTUM 03HAMEHOBAIUCH PSIJOM CYIIECTBEHHBIX
OTKPBITHI B OMOJIOTMYECKON XUMUMU M B HEKOTOPHIX €€ paszjenax: dH3UMOJOTHH, OHO-
XUMUYECKOU TEHETUKE, MOJICKYJISIPHOW OMOJIOTHUH, OUOPHEPTeTHKE W Jp., BHIIBUHYB-
muX ee¢ B pa3psan (QyHIaMEHTAIbHBIX HAYYHBIX JUCHUUIUIMH U CIAETABIIUX OHMOXHUMHIO
MOIITHBIM OPYAHEM PEIICHUS MHOTHUX BaXKHBIX MPOOJIEM OMOJIOTUU U METULIUHBI.
Kypc Ouomorundeckoi XvMMUU TPaJAUIIMOHHO BKIIOYACT M3YYCHUE CTATUYECKOU
OMOXMMUH (XUMHUUYECKUN COCTaB OpraHu3Ma U CTPOCHHE OCHOBHBIX KJIACCOB OpraHUYe-
CKHX COCIMHCHUM, BXOIAIINX B COCTaB JKMBBIX OOBEKTOB), TMHAMHYECCKOM OMOXUMHHU
(mpeBpaIieHus] OCHOBHBIX, XHMHUYECKUX KOMITOHEHTOB TKaHEH M MPUHITUIIBI PETYIISIIUN
MIPOIIECCOB JKU3HENESITSIHPHOCTH) U (QYHKIIMOHATBHON OHOXUMHUU (OCOOCHHOCTH MeTa-
0osM3Ma B OT/ACJIBHBIX OpraHax W TKaHSIX U €ro B3aUMOCBS3b C (DYHKIIMOHAJIBHOM aK-
TUBHOCTBIO Opranu3Ma B 11ejoMm). CojepkaHue ydeOHOM MporpamMMbl BKIIOYAET CBejie-
HMA O:
1) MOJIEKYJISIPHOM CTPOEHUH >KMBOTO — CTPOCHHUE OENKOB, YIJICBOJOB, JIMIHUIOB,
HYKJIEMHOBBIX KUCIIOT, OCOOCHHOCTH CTpOeHHUsI U HYHKIHUI (EpPMEHTOB;

2) MOJICKYJISIPHBIX OCHOBaxX MeTa0om3Ma — OOIIUe MpeCTaBICHUS O OMOIHEp-
reTUKe, OOMEH YIJIEBOAOB, JUMUI0B, AMUHOKHUCIIOT U OCIKOB U B3aMMOCBSI3b
MEXTy OOMEHaMU 3TUX COCTUHEHUN;

3) oOMeHe reHeTH4ecKoN MH(popMaIrel — CHHTE3 HYKJIEHHOBBIX KHUCJIOT U Oel-
KOB;

4) peryisiiuu MOJICKYJSIPHBIX TIPOIIECCOB JKU3HEEATCIIbHOCTH, MEXaHHU3Max
JEUCTBHSI TOPMOHOB U JIPYTUX OMOJIOTMYECKUX PETYIISATOPOB;

5) OMOXUMUHU OTAEIIHHBIX TKAHEH, OPraHOB U OMOJIOTHYECKHUX KUIKOCTEH — 0CO-
OeHHOCTH MeTabojiu3Ma B TIEYEHU, HEPBHOM, MBIIICYHOH, COCIMHUTEIHHOMN
TKaHWU, XUMHUYECKHUH COCTaB M JUArHOCTUYECKOE 3HAUYCHHE OMOXMMHUYECKOIO
HCCIIeIOBAaHUSI KPOBU, MOYHM M CTUHHOMO3TOBOM YKUIKOCTH.

6) OMOXMMHM MUTAHUS — POJIb PA3JIMYHBIX MHUIIEBHIX KOMIOHEHTOB B HOpPMaJlb-
HOM (hOpMUPOBAHUU U PYHKIIMOHUPOBAHUU OpPTaHU3MA.

OCHOBHO¥ 11€JIbI0 U3YYEHHS U TMPENoJiaBaHus Kypca OMOJOTMYECKON XUMUM SIB-
nsiercst GOPMUPOBAHKE Y CTYACHTOB M MIPUOOPETEHUE MU HAYYHBIX 3HAHUN O MOJICKY-
JISIPHBIX OCHOBAX J>KU3HEJEATEIBHOCTH YEJIOBEKa B HOPME C YYETOM OHTOTEHE3a; MoJie-
KYJISIPHBIX OCHOBaX Pa3BUTHS MATOJIOTMYECKUX MPOIECCOB, UX MPEAYIPEKICHUSI U Jie-
YeHUsl, OMOXMMHMUYECKUX METOJax JIUArHOCTUKHU 3a00JICBAHUM M KOHTPOJISI COCTOSTHUS
3JI0POBBS YEIOBEKA.

3aiaun u3ydeHus OMOJIOTMYECKOW XUMHUHU COCTOSIT B MPUOOPETEHUM CTYyJECHTaMHU
aKaJeMUYE€CKOW KOMIIETEHIIMH, OCHOBY KOTOPOM COCTaBJSIET CIOCOOHOCTh K CaMOCTOsI-
TEJBHOMY TTOUCKY y4eOHO-MH(GOPMAIIMOHHBIX PECYPCOB, OBJIAJICHUIO METOIaMH TTPHOOpe-
TEHHUS M OCMBICIICHHS 3HAHHUS:

—  OCHOBHBIX MPUHITUIIOB MOJIEKYJIIPHON OpraHU3alliy KJIETKH, TKAHU, OPTaHU3Ma;
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—  OCHOBHBIX 3aKOHOMEPHOCTEH MeTaboJIMYeCKHX MPOLECCOB, PETyJSAIHH MeTabo-
JU3Ma ¥ €r0 B3aUMOCBSI3U C (PYHKIIMOHAIBHON aKTUBHOCTBHIO JKHUBOU CHCTEMBI;

—  MaTOT€HETHYECKHX MEXaHHW3MOB Pa3BUTHS MATOJOTHYECKHUX MPOIECCOB, C yUYETOM
OCHOBHBIX THIIOB HACJIETyeMbIX Ne(eKTOB MeTabommn3Ma;

—  METO/I0B OMOXMMHYECKUX HCCICIOBAHUHN, YMEHHS HCIIOJIB30BaTh WX PE3YJIbTATHI
IS OTICHKU COCTOSTHUS 3/I0POBbSI YEIIOBEKA;

—  OCHOBHBIX IPUHITUTIOB KIMHUKO-TA00PATOPHBIX M TEXHOJIOTUN U HABBIKOB Pa0OTHI
C HAMH.

3amaun mpenojaBaHus IUCHUIUIHHBI COCTOSAT B (POPMHUPOBAHUHU COIHAIIBHO-

JUYHOCTHOH M MPpoeCcCHOHAITBHON KOMITIETCHIINN, OCHOBA KOTOPOH 3aKITI0YaeTCs B:

—  3HAHWM MOJEKYISPHBIX OCHOB >KM3HEIEATCIPHOCTH W MEXaHW3MOB Pa3BHTHA Ta-
TOJIOTUYECKUX COCTOSHUM;

—  yMeHHH paboTaTh C anmapaTypoil, UCMOIb3yeMON B KIIMHHYECKHX JIA0OPATOPUIX H
MPOBOIUTH YHU(DHIIMPOBAHHBIE METO/IBI aHAJIM3a OMOIOTHUECKUX KUIKOCTEIH;

—  YMEHHH CaMOCTOSTENFHO padOTaTh C NCTOYHUKAMU WH()OPMAILIUN ISl TIOBBIIICHUS
00pa3oBaTeIbHOTO YPOBHS;

—  QopMHUpOBaHUM KIMHUYECKOTO MBINUJICHUS U COOJIOJCHUH HOPM METUITMHCKOM
OTHKH U ICOHTOJIOTHH.

TpeboBaHus K 3HAHUAM, YMEHHSIM, HABBIKAM 00y4aI0IIHXCS
Cmyoenm 0oJdiceH 3Hamo:

- COCTaB XMBOTO OpPraHHW3Ma, CTPOCHHE M (PU3UKO-XMMHUYECKHE CBOHCTBA OCHOBHBIX
KJIACCOB COEAMHECHUI: OEITKOB, HYKJIIEMHOBBIX KHCIIOT, YTJIEBOJIOB, JHUIHIOB; METa-
00IHM3M 3TUX COSAMHEHUN, MEXaHU3MBI PETYJISIIUN METa00IN3Ma;

- MEXaHW3MBI pPeakiui, KaTalu3upyeMbIX (epMeHTamMu (Ha MpuUMepe MpeBpaIieHun
0€NKOB, HYKJIEMHOBBIX KHUCJIOT, YTICBOIOB U JIUIHIOB); MOJEKYJISPHBbIC MEXaHU3MBI
peryIsauuu OeHCTBHsSI (EPMEHTOB; UEPAPXHIO PETYJISAINH; THITHI KaTalu3a, UCIIONb-
3yeMble B ()EPMEHTATUBHBIX PEAKITUSIX;

- MEXaHW3Mbl OKHCIUTEIBHOTO (OCPOPUIHPOBAHMS, MOJCKYISIPHBIE MEXaHH3MBI
MIPOIIECCOB PHEPTETHIECKOTO COTIPSIKCHIS;

- cuHTe3 Oelka, MOCIe0BaTeIbHOCTh M MEXaHU3MbI PEAKINi, PETYIAINUIO U YHEepre-
TUYECKOe OOecleueHre mporecca; MeXaHu3Mbl (POPMUPOBAHUS MTPOCTPAHCTBEHHON
CTPYKTYpBI OeJKa;

- 0 CBOOOJHBIX paJMKaiax M IEMHBIX PEaKIUsiX OKUCICHHUS U MX POJIU B OMOJIOTHYE-
CKUX CHCTEMaX B HOpME U TIPU Pa3BUTUH MATOJIOTHUECKHUX MPOIECCOB;

- OMOXMMHUYECKHE OCHOBBI 3JI0POBOTO MUTAHUS U TOCIECACTBUS HEJOCTATOYHOTO ITH-
TaHUS JJIS1 COCTOSTHUSI 3J0POBbS YEIIOBEKA.

Cmyoenm Oodicen ymems:
- TPOBOAMUTH MPOCTECHIINE OMOXMMHUYECKUE HCCIICIOBAHUS C aHAIM30M H OdopMmIie-
HUEM PE3YyJIbTATOB;
- ONpeNeNsITh PEAKIMIO CPEIBl B PACTBOPAX M OMOJIOTHYCCKUX JKUIKOCTSX;



- paboTtaTh C anmapaTypoi, UCIIOJIb3yEeMON B KIMHUYECKUX U (PU3UKO-XUMHUYECKUX
nabopaTopusix (aBTOMAaTUYECKOU MUIETKOM, TEPMOCTATOM, (DOTOIIEKTPOKOJIOPH-

METPOM, LEHTPUPYTOH).

Cmyoenm 0oJicen 61a0emn.
- HaBbIKAaMH OMOXWMHYECKOTO MCCIICIOBAaHUS COCTOSIHHS OPTaHM3Ma YeJIOBeKa.

Ha wusyuyenue yueOHOM nucuuruinHbl «buonoruyeckas xumwusi» orBogutcs 348
aKaJeMHUYECKUX 4acoB. AyJIUTOPHBIX YacoB - 180, u3 HUX nekuuii - 72, 1abopaTOPHBIX -
108. CamocTosTENBHBIX BHEAYITUTOPHBIX YacoB — 168.

dopmMa TeKyIEed aTTecTaluu: 3a4eT — 3-i ceMecTp, IK3aMeH — 4-i ceMecTp.



COILEPKAHUE YYEBHOI'O MATEPHUAJIA

1. BBEAEHHUE B BUOXUMUIO. CTPYKTYPA U ®YHKIINUU BEJIKOB

1.1. IlpeanmeT ¥ 3HadYeHUE OHUOJTOTHUYECKOU XHUMHUH.
benku: cBolictBa U PyHKUUHU

Baxxneiimue stansl pa3BuTHs OMoXUMHUH. MeCcTO OMOXUMHUHM B MEIUITMHCKOM 00-
pazoBaHuu. OCHOBHBIC pa3fienbl U HampapjieHUus B OnoxumMuu. OOBEKTH OMOXUMHYE-
CKOT'0 HcciieioBaHusl. MeIUIMHCKasi OMOXUMUSL.

Kparkuii ucTopuueckuii o4epK Mo pa3BUTHIO XUMHUHU OEJTKOB: OTKPBITHE aMHHO-
KHCJIOT, CTAHOBJICHUE TIENITUAHONU Teopun cTpoeHus. Kimaccuduxanus 6e1koB mo ¢yHK-
usaM, hopme OEIKOBOI MOJICKYJIbI, CTETIEHH CIIOKHOCTH COCTaBa.

DU3NKO-XUMUYECKHE CBONCTBA OCIIKOB M OCIIKOBBIX PACTBOPOB.

1.2. CoBpeMeHHBIE NpPEeACTAaBIEHHUSA O CTPYKType Oen-
KOBOMW MOIJIEKYJIBI

IlepBuyHas CTpyKTypa, TUIIBI CBA3EH, CBOMCTBA IIENTUIHON CBA3U. MeTobl
MCCJIeI0BaHMS IEPBUYHON CTPYKTYphl. 3MeHeHus: 0eKOBOro cocraBa TKaHeil B OHTO-
reHe3e u npu 3a00JIeBaHUSX.

Kondopmanus nonunentuaHoi uenu. Bropuunas cTpykTypHas opranusa-
1[Us1, TUTIBI BTOPUYHOM CTPYKTYpHL. Poib BOJOpOAHBIX CBsA3eH U ee ctabunu3anuu. Han-
BTOpHUYHAsA CTPYKTypa U €€ TUMbL. TpeTuuHas cTpykTrypa. Poib ciiaboro BHyTpuMoJie-
KYJISIPHOTO B3aMMOJIEUCTBHS B CTAOMJIM3alMU MPOCTPAHCTBEHHOM CTPYKTYPHI U M3MeE-
HEHUsAX KoHpopMalK. 3aBUCUMOCTh OMOJIOTMYECKOW aKTUBHOCTH OEJKOB OT KOH(OP-
MallMOHHBIX U3MEeHEeHH . JleHaTypanus 0enKkoB, 00paTUMOCTh ICHATYPALUH.

YerBepTUyHasi CTPYKTypHasi opranuzanusi 0enkoB. OyHKIMOHAIbHbBIE 0COOEHHO-
CTHU OCJIKOB C YETBEPTUYHON CTPYKTYPOH.

buonoruyecku aktuBHble nentuabl. [Ipocteie O6enku, knaccuduxanus. CiaoxKHbIe
Oenku. OO1IME MPEACTABICHUS O CTPOCHUU CIIOKHBIX OEJIKOB, CTPOCHHE MPOCTEeTUYE-
CKUX TpYIIIL.

CnocoOHOCTh K cleuu(PUYecKuM B3aUMOJCHCTBUSM - OCHOBAa OMOJOTMYECKHX
¢byukuuii Bcex OenkoB. [loHsATHE KOMIUIEMEHTApHOCTh. JIuranapl U GyHKUUS OENKOB.
OO6paTUMOCTh CBA3BIBAHUS.

1.3. MeTOaABl BBHIJCICHUS U OYUCTKHU OCITKOB

Metonbl GpakIIMOHUPOBAHKMS M OYMCTKH OCJKOB: YJIbTparleHTpU(yrupoBaHUE,
yabTpaduabTpays, 3ektpodopes, xpomarorpadus. J(umamms u ero npuMeHEeHNUE B Me-
auimHe. CrocoObl MoTydeHus OCKOBBIX IMpenapaTtoB. MeToasl MACHTH(PUKAIIMA OCII-
KoB, BecTepH-06J10T.

KonudecTBeHHOE OMNpeseicHre CyMMapHBbIX U WHIWBUIYAJIBHBIX OCJIKOB Ha OC-
HOBE MX OMOJIOTUYECKUX CBOWCTB. MI3MeHEHHE OEITKOBOTO COCTaBa B OHTOTCHE3E W NP
3a00JIeBaHUSX.



2. PEPMEHTHBI

2.1. ®epMEeHTH: CBOWUCTBA U MEXAaHU3M JNEUCTBUSA

Uctopus oTkpbiTua W u3ydeHus pepmentoB. Knaccudukaims 1 HOMEHKIATypa
bepmenToB. CBoiicTBa (hepMEeHTOB. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATUBHBIX peaKIui
oT temneparypsl, pH, koHueHTpanuit pepmenTa u cyoctpara. OIHO- U TBYKOMIIOHEHT-
Hele ¢epmenThl. KopepmenTsl, knaccudukamnus. Kodhepmentneie (GyHKIMM Bogopac-
TBOPUMBIX BUTAMHUHOB.

Enunuipl n3MepeHus akTHBHOCTH ()ePMEHTOB.

2.2. Peryasauus neidcTBuss pepMEeHTOB

MexaHu3Mbl peryisiliid aKTUBHOCTH (DEPMEHTOB: KOHKYPEHTHOE HHTMOMpOBa-
HUE, ajulocTepuueckre (EepMEHTHI, Peryyisalius NyTeM KOBAJICHTHOW MoJauduKanuu
CTpYKTYpbl. Poib KOOTIEpaTUBHBIX M3MEHEHUN KOoHpopMaluu (HEepMEHTOB B MEXaHU3-
Max KaTajiu3a peakuuid. EcTecTBeHHbIE M HMCKYCCTBEHHbIE MHTMOUTOPHI aKTUBHOCTH.
Hcnonp3oBaHue B MEAULIMHE.

Paznuuust pepMeHTHOro cocTaBa, KJIETOK, OpraHoB W TkaHeill. Opranocneuudu-
yeckue GpepmeHTsl. Onpesenenre akTMBHOCTH (PEPMEHTOB B KPOBU C JUATHOCTUYECKOMN
LeNbl0; MPOUCXOXKAeHUE (HEepMEHTOB I1a3Mbl KpoBHU. M3odepmenTtsl. depMeHTHI Kak
JIeKapCTBEHHbIE cpeacTBa. DEepMEHTHl KaK aHAJMTUYECKUE peareHThl B J1a0OpaTOpPHBIX
UCCJIeI0BAHUSX, UMMOOMIN30BaHHbIE (DEPMEHTHI.

3. BBEAEHUE B METABOJIN3M. BUOJIOT'UYECKOE OKNUCJIEHHUE.
HEHTPAJIBHBIE IYTU METABOJIN3MA

3.1. BBeagenue B MeTabOJMU3M UM DHEPreTUYEeCKUU oOMEeH

[TorsiTue 0 MeTaboM3Me, METa0OIMUECKUX MYTAX. DOpPMBI METAOOTMYECKUX TTY-
Tei. Metoabl uccienoBaHus oOMeHa BemlecTB. VcciemoBaHue Ha 1eJIOM OpraHHU3Me,
opraHax, cpesax, KICTOYHBIX KyJabTypax. ['oMoreHaTsl TKaHeH, (ppaKIMOHUPOBAHUE TO-
MOT€HATOB, CyOKJICTOYHBIC CTPYKTYpPHI. MI30TOIMHBIE METOTHI.

Cxema kaTaboJin3Ma OCHOBHBIX BEIIIECTB - YIJICBOJOB, )XKHPOB, OcikoB. [loHsATHE
0 cHerUpUISCKUX MyTAX U NEHTPATBHBIX MyTAX MeTaboau3Ma. [loHaTHEe «MEeTabO0IOHY.
CBs13b MEXKy aHa0O0JIU3MOM M KaTaOOJIU3MOM.

3.2. lleaTpanbHbie IYyTU MeTabonu3Ma

OxkucnuTenbHOE AEKapOOKCWIMPOBAHUE MHUPYBaTa, MOCIEI0BATEIBHOCTh pPeak-
Ui W XapakTtepuctuka ¢epMeHTOoB U KodepmeHTOB. [loHsTHE «mONM(EPMEHTHBIN
KOMIUIEKC». CBs3b C 1IETbIO MEPEeHOca IJIEKTPOHOB M MPOTOHOB. MeXaHU3MBI peryJis-
LUH.

[uk1 TUMOHHON KHUCJIOTBI: TOCJIEIOBATEILHOCTh PEAKIUA U XapaKTePHUCTHKA
dbepmenToB. CBs3b C IEMBIO TIEPEHOCA JIEKTPOHOB U MPOTOHOB. MeXaHU3MBI pPeryJis-
1y, OyHKIUY ITUKIIa TUMOHHON KUCJIOTHI.

3.3. buonorudyeckoe OKHCICHHEC

DHJIEproHUYECKUE U IK3EPIrOHMYECKHE PeaKIuu B XKUBOM KieTke. [loHsaTue mak-
poapr. OkucCIIeHHEe KaK OCHOBHOW MyTh IMOJYUYEHUs] SHEPTrUU B KUBOU KieTke. Mexa-
HU3MBI OKHUCJICHUS — MIEPEHOC AJICKTPOHOB, MPHUCOECAMHEHNE KHUCIOpoAa K cyocTpary,
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AeTUapUpoBanue. JleruaporeHasbl, CTpOCHUE U POiib KohepMeHTOB Aeruaporenas. Lle-
MU OKUCITUTEIbHBIX PEaKITHiA.

CrtpoeHue MUTOXOHIPUNA U CTPYKTYPHAsT OpTaHW3alUs LEMH MEPeHoca dIIEKTPO-
HOB U MTPOTOHOB. [lomudepMeHTHBIE KOMITJIEKCHI MUTOXOHAPUI M UX CTPOCHHE.

Mexanusmbl o0pa3zoBanus ajgeHo3uHTpudocdara (ATD) B knetke. CyOcTpaTHOE
dbochopunupoBanue, okucauTeabHoe GochopunupoBanue. MexaHu3M OKHCIUTEIBHO-
ro ¢ochopunupoBanusi. UHruOUTOpPHl TKAHEBOTO ABIXaHUS U OKUCIUTENIBHOTO Pocdo-
punupoBanus. Pa3zobuieHue okucnuTeabHoro ¢GpochopriupoBaHus U CBOWCTBA Pa3oo-
IIATEICH.

Ponb xucnopona B mporeccax OKMCICHHs B KieTke. OKCHIa3bl B OKCHUTEHA3HI.
AxTuBHBIE (HOPMBI KHUCIOPOJa U UX POJb B MpoIleccax XKU3HeAesTenbHocTH. KpaTkast
XapakTepucTUKa (PepPMEHTATUBHBIX (KaTasla3a, MePOKCUAA3bl, CYIIEPOKCHIANCMYTa3a) U
He(EepPMECHTATUBHBIX 3BEHBbEB AaHTHOKCHIAHTHOW CUCTeMBbI. Ponb (hakTOpoB BHENIHEH
Cpelsl B aKTHUBAallMA CBOOOJHOPAIUKATHHOIO MEXaHWU3Ma IOBPEXKICHUS KICTOYHBIX

CTPYKTYD.

4. OBMEH U ®YHKIIUU YIJIEBOJOB

4.1. VYruneBoasl. AHa’>poOHBIE NYTH HUCHNOIHb30BaAHUSI
rT1I0OKO3b B KieTke. OOMEH TITUKOTreHa

Knaccudukanus yrneBonoB. OCHOBHbIE YIJIEBOJbI KMBOTHBIX U MX OHONOrHYe-
CKas poJib. YTJIEBOJbI MUILHU, TOTPEOHOCTH B YIJIEBOJAX.

LenTpasnibHast peakuusi yrieBOAHOro oOMeHa. AHa’poOHBIN pacmaj TIIOKO3bI
(aHaspoOHast TUXOTOMUSA, MIUKOJIN3). [ THMKONMUTHYECKasT OKCUAOPEAYKIIUS; MUPYBaT KaK
akuenrtop Bogopoaa. CyoctpatHoe dpochopunupoBanue. [pyrue akuentopsl Bogopoaa
B aHa’pOOHBIX YCIOBHSX, CHUPTOBOE OpPOKEHHE U €r0 POJib. JHEPreTUYECKU BBIXO/T
aHa’POOHOTO OKHUCIIECHUS TITIOKO3bI.

CBoliCTBa M paclpOCTPAHEHUE TIIMKOT€HA KAaK PEe3epBHOIO nosucaxapuaa. buo-
CUHTE3 MIMKOTeHa. MoOunu3anus riMkoreHa. Pojas TOpMOHOB B peryssiliui pe3epBUPO-
BaHUS U MOOWJIM3AIUU TJIMKOTeHa. [ TMKOT€HO3bI U arJIMKOTeO03bl.

4.2. Aspob6HBHN pacnmang rawko3b. [lyTu mertabonuizma
nupyBarta. 'mokoHeoreHnes

AdpOOHBIN pacmaj TIOKO3bl: O0IIME PEAKIUU € TIUKOJIU30M. OKUCIUTENBHOE
JeKapOOKCHWIIMPOBaHUE MHUPYBATa, IIUKI TPUKAPOOHOBBIX KUCIOT KaK ATambl a3pOOHOTO
pacnaja riroKo3bl. JHEPreTUYECKHUI BBIXO/ OKUCIEHUS TIIOKO3bI B a3POOHBIX YCIOBH-
AX.

[MupyBaT Kak LIEHTpajIbHBIM MeTaboauT. [ IIOKOHEOreHe3, OCHOBHbIE CyOCTpaThl
JUIsl CUHTE3a TIIIIOKO03bl B KjeTke. KitoueBble (epMeHTHI TIIOKOHeoreHesa. Perynsius
[JIFOKOHEOT eHe3a.

4.3. BropuuHnsie nyTu oOMeHa Iria1w0Ko3b. OOMeH PpykK-
TO3bl M TranxaxkTto3b. HacneacTBeHHBIe HapylmeHuUs oOMeHa
yrieBonoB. BunusHue TOPMOHOB Ha YPOBEHb TJIHKO3bl B
KPOBH
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[lenTo30dochaTHbIl TyTh OKUCIEHUS TIIIOKO3bI (anoToMust). DepMeHThl OKUCITH-
TEJIBHOTO dTarna. 3HauyeHUe OKUCIUTEIBLHOTO dTana anoroMuu. HeokuciutenbHblil sTamn
neHTo30pochaTHOro MyTH, OCHOBHBIE (hepMeHThl. CBsI3b C TIIMKOIN30M U OMOJIOTHYe-
CKas poJib.

[Iyts raroKypoHOBOW KHCIOTH. OCHOBHBIE peakuuu. buonoruyeckas poJb.
CBs13b ¢ eHT030(OCHATHBIM MYTEM U TJIUKOJIU30M.

OOMmeH caxapo3bl, JakTo3bl M MajbTo3bl. OOMeH (pykTO3bl M TanakTto3bl. Ha-
CJIE/ICTBEHHbIE HapylleHusi oOMEHa MOHOCAXapuIOB M JHCAXapHUIOB: TajlakTO3eMHUs,
(bpyKTO3ypHsl, HENIEPEHOCUMOCTh (PPYKTO3bI, AUCAXAPHUIOB.

['opmoHanibHAs peryysiius ypOBHs TUIIOKO3bl B KpoBU. Poib MHCYIMHA, agpeHa-
JIMHA, [JIIOKaroHa, rIF0KOKOPTUKOCTEPOUIOB.

MeTo1bl KOTMYECTBEHHOT'O ONPEIETICHUS TIIIOKO3bI B KPOBH.

5. OBMEH 1 ®YHKIIUUA JIMTINTOB

5.1. Knaccudbuxkauusa nunungoB. l[lepeBapuBaHue U BcCca-
ChiBaHME JNUNUAOB. TpaHcnopTHbe POpPMBl JUMNUIOB B KPO-
B U

[Tonsitue «aunuael». OMBUISIEMbIE U HEOMBUIIEMbIE JUIUABL. [IpocThie U CI0XK-
HbIE JUMUBL. JIMUABI TUIIEBBIX NMPOAYKTOB. TpeOoBaHUS K JIMITUIHOMY COCTaBy IPO-
IyKTOB muTaHus. [lepeBapuBaHue TUMHUIOB: SMYJIbIUpOBaHUE, (EPMEHTATUBHBIN THI-
poyin3, MUIEI000pa3zoBanue. Poib KemuHbIX KUCIOT. HapyieHnus nepeBapuBaHus U
BCAChIBaHUS.

PecunTes nunumoB B KJIETKAaX KHUIIEYHUKA. TpaHCHOPTHBIC (OPMBI JIMIHIOB B
KpPOBHU, XUJIOMUKPOH KaK TpaHCIIOPTHas (popMa 3K30TC€HHBIX JIUITH]IOB.

5.2. PecuHTe3 JNUNUJIOB B NE€Y€HU. BHYTPUKIETOUYHBIH
OOMEH XUPHBIX KHUCIOT

PecunTes nunumoB B MEUYeHH U OOpa30BaHHE JIMIONPOTEUHOB OYECHb HU3ZKOU
miotHoct (JITIOHIT). JInnonporennnunasa u €€ pojb B 0OMEHE JTUTIOMPOTEHHOB KPO-
BH.

MexaHu3Mbl aKTUBUPOBAHUS JKUPHBIX KUCJIOT. TPaHCTIOPT )KUPHBIX KUCIOT B MU-
TOXOHJIPUU, POJIb KAPHUTHHA. [3-OKUCJICHUE YXUPHBIX KUCJIOT - CHEIU(UUECCKUNA MYTh
KaTaboau3Ma KUPHBIX KUCTOT. DepMeHThI B-okucienus. OKUCICHHE )KUPHBIX KUCIIOT C
HEUYETHBIM YUCJIOM YTJIEPOJHBIX aTOMOB. CBsI3b [3-OKuCeHUs ¢ hepMEHTaMU TKAaHEBOTO
JBIXaHWS, SHEPTETUUECKUN BBIXOJ OKUCIICHUS KUPHBIX KUCIIOT.

buocunTe3 )KUPHBIX KUCIOT. OCOOEHHOCTU CTPOCHUSI CUHTA3bl KUPHBIX KUCIIOT.
Ponp myTeit oOMeHa TIFOKO3bI B CHUHTE3€ JKUPHBIX KUCTOT. [loJIMHEHACKIIIEHHBIE KUP-
HbIE KUCJIOTHI - HE3aMEHUMBbIE (haKTOPHI TUTAHMUS.

5.3. KetonoBsie Tena. OOMeH XxoaecTepolia

Cunrte3 ruapokcumeTiriytapui-KoA. Ponb 3Toro coenuHenus. MexaHU3MBbI
CHUHTE3a KETOHOBBIX TEJI M UX OUOJornyeckas poib. MexaHu3M U30bITOYHOTO HAKOILIE-
HUS KETOHOBBIX TEJI MIPU TOJIOaHUU U caxapHoM auabere. Ketoarumos.
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BoccranoBiieHne TruapokcuMeTWIrayTapuil-KoA B MEBaJOHOBYIO KHUCIOTY.
IIpencrasnenue o cuHTE3€ X0necTepoia. Perynsanus cuHre3a xonecrepona. TpaHncnopr
xojnecteposia B kpoBH, poiib JITIOHII, nunonporennoB Huzko# miaotHocTH (JITTHIT) u
JUTIONTPOTENHOB BhicOKOM uioTHOCTU (JITIBIT) B MexaHu3max TpaHCIOpTa XoJjiecTeposia
B opranusMme. [IpeBpaienue xoisiecteposia B )KEIYHbIE KUCIOTHI. BriBeeHUe xomecre-
poiia u3 opraHu3ma. KOJWYECTBEHHOE OIpENEIEHUE COAEPKAHUSA XOJECTEpPOsa U
OCHOBHBIX (DpaKIuii JTUTIONPOTEHHOB B KPOBH.

5.4. Perynsuuga oOmena nunujgoB. HapymeHnus nunun-
HOTo oOMeHa

Pe3epBupoBanre 1 MOOMIM3AIMS KUPOB B )KUPOBOUM TKAHU; TOPMOHAJIbHAS PETY-
nsuus. TpaHCcmopT KUPHBIX KUCIOT MO KPOBU. Polib pe3epBUpOBaHUs U MOOMIM3ALUN
KUPOB, HAPYILIEHUE ITUX MPOLIECCOB MPU OKUPEHUHU.

['unepxonecreponemuss U ee npuuuHbl. JKemuekameHHass Oosie3Hb. buoxumus
aTepockiieposa, (pakropbl pucka. buoxuMmuueckue OCHOBBI JIeUEHUSI U MPOPUIAKTUKI
TUIEePXO0JIECTEPOJIEMUU U aTEPOCKIIEPO3a.

dochonunuasl U raukonunuabl. OOIKe NpeIcTaBIeHuss 0 MEXaHU3MaxX UX CHH-
Te3a u pacnaga.. Dynkuuu ¢pochonunuIoB 1 MIUKOIUIUIOB, BPOKIECHHbBIE HAPYLICHUS
oOMeHa 3TUX COEIUHEHUIA.

6. OBMEH ITPOCTbBIX BEJIKOB U AMUHOKUCJIOT

6.1. IlepeBapuBanue OenkoB. IlyTu wHUCHONB30BaHUS
AMUHOKHCIOT B KJIETKE

[TumeBpie OENKM KaK UCTOYHUK aMUHOKHUCIOT. TpeOoBaHusl K OEIKOBOMY IMUTA-
Huto. IlepeBapruBanue O€IKOB. DHAO0- U IK30MENTHIA3bI KETYTOYHO-KUIIIEYHOTO TpaK-
ta. BcackiBanre aMUHOKHUCIIOT. [ HUeHHE OeaKkoB B kulieuHuke. OO1Ime mpeacTaBIeHUs
00 a30THCTOM OallaHCe OpraHu3Ma YeJIOBEKa: MOJIOKUTEIbHBIN, OTpULIATEeNIbHBIN, a30-
THUCTOE PAaBHOBECHE.

AMMHOKHUCTOTHBIM (POHT KJIETKU: UCTOYHUKH U TTyTH UCTOJIb30BAHUSI aMUHOKHC-
noTHoro ¢onga. MexaHu3Mbl KaTa0oJIM3Ma aMUHOKHUCIIOT. TpaHcaMUHUPOBAaHUE, aMU-
HOoTpaHchepasbl. TkaHeBas W BHYTPUKIETOUHAs CHEHU(PUYHOCTH TpaHCAMHUHA3 U €€
3HaueHue. [Ipsmoe u HenpsiMoe 1e3aMUHUPOBAaHUE aMUHOKUCIIOT. bruosiorudeckas poJib
ne3amMuHupoBaHus. LleHTpanbHast posib TIYTAMHUHOBON KUCIOTHI B OOMEHE aMUHOKHUC-
n0T. JlekapOoKCuIMpoBaHUE aMHUHOKHUCIOT. bBHOTeHHBIE aMHUHBI, MPOUCXOXKICHHUE,
bynkiuu. OkucieHne OMOTeHHBIX aMUHOB. AMUHOKCHUAA3HI.

Ponbs oTnenbHBIX aMHHOKUCIOT. METHOHUH U S-aJIcHO3UIMETHOHUH, CHHTE3
KpeaTuHa, aapeHannHa, Gocdarunon, metunupoBanue JIHK, uctounuk omHoyriepo-
HbIX rpynim. Jlunotponusie gakropbl. OOMeH THpO3WHA W (PeHUTIaTaHWHA, HAPYIIICHUS
oOMeHa ATUX aMUHOKUCIIOT: (DEHWIKETOHYPHS, aJIKaNTOHYPHS, aTbOMHU3M.

6.2. OO6e3BpexuBaHUEC aMMHuaKa. Cynr0a
6e3a30TUCTOTO ocTaTka AMUHOKHUCIOT. [Toxazatenu
Aa30THCTOTO OOMEeHa

OCHOBHBIC HCTOYHHMKH aMMHaka B opraHusMe. IlyTu ucmonp3oBaHus u 00€3Bpe-
KUBAHHUS aMMHAaKa: BOCCTAHOBUTEIILHOE aMUHHPOBAHUE, CHHTE3 aMHOB JHUKapOOHO-
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BBIX KHCIIOT, 0Opa3oBaHue kapbamomidocdara. I'myramunasza nodyek u nedernu. O6pa-
30BaHHE U BBIBEJICHHUEC COJICH aMMOHHMS. BHOCHMHTE3 MOYEBUHBI, TPOUCXOKICHHE aTOMOB
a30Ta MOYEBHMHBI. HapyIlieHus cWHTE3a M BBIBEJCHHS MOYEBHHBI. J[pyrue azorcouep-
Kalue HeOSITKOBBIE MOJICKYJIBI IIa3Mbl KPOBH, 3HAUCHHUE OMPEACIICHUS WX COACpKa-
HUSL.

[Tyt ucnonp3oBanust 0€3a30TUCTOrO OCTaTKAa AMHHOKHCIIOT: CHHTE3 HOBBIX aMH-
HOKHCIIOT, 00pa3oBaHue TIIOKO3bI (TTTMKOTCHHBIE aMHUHOKHCIIOTHI), 00pa3oBaHUE KETO-
HOBBIX TeJI (KETOTCHHBIC AMHUHOKHCIIOTHI).

7. OBMEH HYKIIEOITPOTEMHOB. CTPOEHUE 1 CHHTE3
HYKJIENHOBBIX KHCJ/IOT. BUOCHHTE3 BEJIKOB. METO/bI
MOJIEKYJIIPHOM BHOJIOT U

7.1. CTpoeHHE HYKIEONPOTEHUHOB

Hcropust OTKpbITHS HYKIIEONIPOTEUHOB. HyKIEMHOBBIE KUCIIOTBI.

Oco0eHHOCTH TEPBUYHON CTPYKTYPhl HYKJIEHMHOBBIX KUCIOT. CBSI3b MEXKIY HYK-
neotugaMu. BTopuuHas CTpyKTypa HYKJIEMHOBBIX KHCIOT: OCOOEHHOCTH BTOPUYHOMU
ctpykrypsl JJHK u PHK, Tunbl cBs3zel, cTaOuiu3upyommux BTOPUUYHYIO CTPYKTYpY.
Tperuunas cTpykrypa, pojib OEJIKOB B OpPraHM3allid MPOCTPAHCTBEHHOM CTPYKTYpbI
HYKJIEUMHOBBIX Kuca0T. Ctpoenue pudocom. [Tonupudocomsr. Matpuunast PHK, tpanc-
noptHas PHK, ctpoenue u pynkuunu. CTpoeHHE XpOMOCOM.

Henatypanusi HykiaenHoBbIX kucinot. ['mbpummzamms JHK-JIHK, JHK-PHK.
Metoabl Hccneq0BaHus CTPYKTYPbl HYKJIIEMHOBBIX KUCJIIOT.

7.2. OO6MEeH HYKJIEONpPOTEHUHOB

Pacnag HyKJIeMHOBBIX KHCIOT. Hykieasbl >KemyJoYyHO-KHIIEYHOTO Tpakta. Pac-
naj MypUHOBBIX HYKJICOTHIOB, 00pa3oBaHHEe MOYEBOW KHCIOTHL. CHUHTE3 MypHHOBBIX
HyKi1eoTH10B. CyOCTpaThl CHHTE3a, KIIIOUEBbIe (PEPMEHTHI M PETYIALNS CUHTE3a IMypH-
HOBBIX HYKJICOTH/IOB.

Pacnag mupuMHIMHOBBIX HYKJICOTHAOB J0 KOHEUHBIX MpoaykToB. [IpemcraBie-
HUS O CHHTE3e: CyOCTpaThl U (hePMEHTHI CHHTE3A.

Pacnag xieTo4HBIX O€IKOB M HYKJIEHMHOBBIX KHUCIOT. DEPMEHTHI, KaTalu3upyro-
IIMe TPOIECCHl pacnaga OeIKOB M HYKJIEHMHOBBIX KHCIOT. [loBTOpHOE HCIONb30BaHKE
HYKJICO3UIOB M a30THCTHIX OCHOBAHMI Il CHHTE3a HYKIeOoTHI0B. Hapymienus oomeHa
HYKJICOTHIOB: KCAHTUHYPHSI, OPOTAIIUAYPHSI, TOAArpa.

7.3. buocuHTEe3 HYKJIEHUHOBBIX KUCIOT U OEIKOB

Cunre3 JJHK, cyOctpaThl, hepMeHThI, yca0BUs cuHTe3a. Perukaus kak cnocod
nepeaadyd MHPOpPMALMK OT MATPUIbI K NPOAYKTY peakiuu. OOpaTHass TpaHCKPUIIIMS,
Ouonoruyeckas poJib 00paTHON TPaHCKPUIIIUH.

buocunte3 PHK (Tpanckpunius): cyocTparbl, (hepMEHThI, YCIOBUS TPaHCKPHUII-
uuu. Tpanckpumnuusa kak crnoco6 nepenaun ungopmanuu ot JJHK na PHK. buocunres
pUOOCOMHBIX, TpaHCTIOPTHBIX U MaTpuuHbIX PHK. Mexanusmbl peryisiuuu TpaHCKpUII-
1005058

buocuntes 6enkoB. buonornueckuii (aMUHOKUCITOTHBINA, HYKJICOTUIHBIN) KOA U
ero cpoictBa. AnantopHas poJib TpancnoptHoi PHK. buocunrtes amunoanun-tPHK:
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cyoctpatHas crnenuduaHocTh amuHoanuia-TPHK-cuHTeTas. MexaHu3Mbl W 3Tallbl
TPaHCIIAIMK. Perynsaius TpaHCIAIUU. YHHUBEPCATLHOCTh OMOJIOTHYECKOTO KOJa U Me-
XaHH3Ma CHHTE3a OCJIKOB. AHTHOMOTHKY - HHTHOUTOPHI CUHTE3a HYKJICHHOBBIX KHCIIOT
1 OEJIKOB.

[TpomecCHHT HYKJIEHHOBBIX KHCJIOT W OEIKOB. XapaKTep W3MCHCHHI CTPOCHUS
HYKJICMHOBBIX KHACJIOT M OCJIKOB IOCJIC UX TICPBUYHOT'O CHHTE3A.

7.4. CoBpeMEeHHBIE METOAB MOJIEKYJIAPHOW OUONIOTUU U
UX MPUKJATHOE 3HAUCHUEC JOJSI MEJUIIHUHBI

[TonmumepasHas 1ienHas peakius, 3Tansl U npuMmeHeHue. brot-ananu3 JIHK u
PHK. I'enoMHAast JaKTHJIOCKOIIHA.

Boisicuenune nocnenoBarenbHoctd HykineotuioB JJHK metonom Coanmxkepa. Kio-

HUPOBAHUE, T€HHAS] UHKEHEPHSI.

8. PEI'YJisIIUA OBMEHA BEIHIECTB. BUOXUMUS TOPMOHOB

8.1. OCHOBHBIE MEXaHHU3MBl pEeryasuuu MeTtabonusma.
MexaHU3M AJEWCTBUS TOPMOHOB

Perynsiiuss oOMEHHBIX MPOLIECCOB IMyTEM H3MEHEHHUS AKTUBHOCTH (PEpPMEHTOB
(akTHBUpPOBAHUE Y UHTUOMPOBAHUE), U3MEHEHUS KOJIMUeCcTBa (DEpMEHTOB B KIIeTKE (HUH-
IYKIUAS U PEelpeccusi CUHTE3a, U3MEHEHHE CKOPOCTH pa3pylieHust (pepMeHTOB), U3Me-
HEHUsI IPOHUIIAEMOCTH KJIETOYHBIX MEMOPaH.

['opMoHanbHast perymisaius Kak CpeJCTBO MEXKKICTOUHOM M MEKOPTaHHOM KOOp-
JTMHAIIMM OOMEHA BEIIECTB.

Knaccuduxaiys ropMOHOB 10 XUMUUYECKOM CTPYKType, MO MECTy oOpa3oBaHus,
10 MEXaHU3My JeUcTBUA. KIeTKu-MHIIIEHU 1 KJIETOYHBIE PEelIeNTOPHl TOPMOHOB.

Oco0eHHOCTH JACHCTBHS TOPMOHOB, CBSI3BIBAIOIIUXCS ¢ MEMOPAHHBIMU PEIETITO-
pamu. [locpenHuku B 1eMCTBUM TOPMOHA HA KJIETKY: IMKINYECKUE TyPUHOBBIC HYKJIEO-
TUJIbI, UOHBI KaJIbIUs, MPOAYKTHI Tuaposin3a GpochaTuIuiInHo3uToN0B. [IpoTenHkuHa-
3bl, POJIb MPOTEMHKNHA3 B MEXaHW3MaxX U3MEHEHUsI aKTUBHOCTH ()EPMEHTOB.

MexaHu3M JelCTBUSI TOPMOHOB, CBSI3BIBAIOIIMXCSI C BHYTPUKIETOUHBIMU peleTI-
Topamu. BriusHue Ha cHHTE3 OEJIKOB.

8.2. BnussHue BaXHEeMWIMUX TOPMOHOB Ha MeTaboduU3M

CtpoeHue, MEXaHU3M JICHCTBUS U BIUSHHUE HAa OOMEH BEIECTB TOPMOHOB T'HIIO-
Tajamyca, runodusa, TAPEOUJHBIX TOPMOHOB, TOPMOHOB MOKENYA0YHOM Kele3bl, 1M0-
JIOBBIX eJe3 U HAAMOYEYHUKOB. MeToiMKa MpOBEJCHUSI U JUArHOCTUYECKOE 3HAUCHUE
TEeCTa Ha TOJICPAHTHOCTh K TiItOKo3e. ['opMoHanbHas perynsiuus oOMeHa KallbLiUig U
dbocdopa.

Hapymenus QyHKIUM >HIOKPUHHBIX >K€Je3: TUIEp- U TUIONPOAYKIUS TOpPMO-
HOB, OOIIME PUHIIMIIBI JICUCHUS.

Dliko3aHoU bl (TPOCTArIaHAUHbI, TPOMOOKCaHbI, JIGUKOTPUEHBI) U UX POJIb B pe-
TYJISIUU MeTabou3Ma U PU3HO0IOrHYeCKUX PyHKIUH.
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9. BMOXUMUSI OPTAHOB U TKAHEHN

9.1. buoxumMusa KpoBH

dopMeHHbIe 3J1eMeHThl KpoBH. OCOOEHHOCTH XMMUYECKOTO COCTaBa U CTPOEHUS
SPUTPOLUTOB. Pa3HOBUAHOCTU U MPOU3BOAHBIE TeMorio0uHa. TpaHcnopT Kuciaopoaa u
JIBYOKHCH yriiepojia KpoBH. OCOOEHHOCTH HACBIIIEHUS T'eMOTJI00MHA KUCIOPOAOM M
yrapaeiM razoM. ['emorinoOunonatuu. I'unokcuu. JIEMKOLUTHI, 0COOEHHOCTH CTPOCHUS
Y XUMHYECKOr0o cocTasa. Poib JIEMKOLUTOB.

[Inazma kpoBH U chIBOpOTKa. benku mnasmbl kpoBu. Knaccudukarms no GyHk-
UM OEJIKOB KPOBH: TPAHCIIOPTHBIE O€IKU, OETKU CUCTEMbl KOMIUIEMEHTA, KHHUHOBOM
CUCTEMBI, CBEpTbIBaHMs, (GUOPUHOIN3A, UMMYHOTJIOOYJIUHBI, OEIKU-UHTUOUTOPHI MPO-
Teosn3a. benaku miaa3Mbl - HCTOYHUK aMUHOKHUCIIOT MPH TOJIOJaHuU. 3HaUYeHHe OUOXH-
MUYECKOT0 aHaJIN3a KPOBU B XapaKTEPUCTUKE COCTOSIHUS 30POBbS UeJIOBEKA.

CeeptbeiBanue kpoBH. COCyauCTO-TPOMOOIMTAPHBIA U KOATYJISIUOHHBIM TeMo-
cta3. Ponb TpoMOOIIMTOB B mpoleccax reMocrasa. BHYTpeHHSIE U BHEIIHSS CHCTEMBbI
KoaryJsiunoHHoro remocta3a. ®aspl. Kackaguplii MexaHU3M akTUBUpPOBaHUS (hepMeH-
TOB, YY4acCTBYIOIIMX B CBEPThIBaHUU KpoBH. Ponib Butammua K B cBepThIBaHHU KpPOBHU.
[IpoTUBOCBEpPTHIBAIONINE CHUCTEMBl (QHTUKOATYJIALMOHHAA, (UOPHUHOIUTHYECKAS).
[IpeacraBnenue o reMoGUINUSIX U TPOMOO3axX.

9.2. buoxuMHus IMeUYeHHU

Ponp meueHu B oOMeHEe yIIIeBOJAOB, JUMUAOB, aMUHOKHCIOT. CHUHTE3 OEIKOB
IUTA3MbI B IIEYEHU.

Peakiiuu o6e3BpekuBaHMS BEIIECTB B MeUeHU. POJTh MUKPOCOMHOTO OKHCIICHUS B
nporieccax 00e3BpeKrBaHUsI. AKTUBHAS TJIOKYPOHOBAs M CepHAs KUCJIOTHI B PEAKIIUIX
o0Oe3BpexxnBaHus. Posb medyeHn B MUTMEHTHOM oOMeHe. Peakiuu cuHTe3a rema, cyo-
cTpathl, ¢pepMeHThl. Peaknuu pacrnaga rema, npsMoi U Hempsmou OunupyOun. Hapy-
meHus oOMeHa OmnupyouHa. JKenTyxu: reMouTHdecKas, oOTypallioHHas, MapeHXH-
Marto3Has. JKenTyxa HOBOPOXICHHBIX. JKeTyHble MUTMEHThHI KPOBH, KUIIIEUHUKA, MOYH.

buoxuMudeckre MexaHU3Mbl Pa3BUTUS NIEUEHOYHO-KIETOUHOW HEJOCTATOUHOCTH
Y MEYCHOYHON KOMBI. BuoxumMuyeckue MeToIbl TUarHOCTUKHU HAPYIICHUH (YHKIUU Tie-
YEHH.

9.3. bBuoXuUMUSI MBI

benku muopudbpuin. Oco6eHHOCTH aMUHOKUCIOTHOTO cocTaBa. MosekyisipHas
CTpyKTypa MuopuoOpusui. beiaku capkoriasmbl, OTAEIbHBIE NPEICTABUTENN, UX CTPOE-
Hue u ¢pyHKuuu. HebGenkoBbie BelecTBa MbIIIII.

buoxummnyeckne MeXaHHU3Mbl MBIIIEYHOTO COKpalleHus W pacciabienus. Poib
MOHOB B PETYJISIUU MBIIIEYHOTO COKpaleHuss. OCOOEHHOCTH YHEPreTHIECKOro oOMeHa
B MbIax. Kpeatundocdoknnasza u ee n30epMeHTHI.

9.4. bPUuoXUMHS COCSIUHUTEINbLHON TKAaHHU

KneTkn coeqUHUTENBLHON TKaHH, OCOOCHHOCTH MeTa0OJM3Ma. XMMHYECKHH CO-
CTaB MEXKJIETOYHOTO BellecTBa. Konares, ocoOOGHHOCTH CUHTE3a U pacnajaa. IJIacTUH,
0COOEHHOCTH OOMEHA.

benkoBo-yrieBogubsie koMmiuiekchl. Knaccudukamus. [Iporeornukansl, rimko3a-
MUHOTJIMKAHbI, TIIMKONpoTerHbI. OCOOCHHOCTH CUHTE3a U pacnaaa. Poyib B opranusme.
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9.5. buoXUMHUAd HEPBHOU CUCTEMBI

XUMHUYECKUI COCTaB HEPBHOW TKaHU. MueEIMHOBbIE MEeMOpaHbl: 0COOEHHOCTH
COCTaBa U CTPYKTYPHI.

Oco0GeHHOCTH PHEpreTuyeckoro oOMeHa B HEpBHOM TKaHHU, pojib a3poOHOro pac-
1a/1a IJIFOKO3BI.

MonekyisipHple MEXaHU3MBbl CUHANTUYECKON Iepenadyu. MenuaTopsl, MEXaHU3-
Mbl CHHTE3a M pacraja MeauaTopoB. Pojib OMOT€HHBIX aMHHOB. AKTHBHBIC TETITH]IbI
MO3ra.

9.6. buoxuMus MOYEK U MOYH

OcHOBHbBIE TTOKa3aTeN aHajii3a MOYHM B HOpME — 00BbEM, TJIOTHOCTh, IBET, IPO-
3padyHOCTh pH, HeopraHm4yeckue W OpraHUYECKUEe COCTaBHBIC YAaCTU MOYM (MOYEBUHA,
Mo4YeBasi KHUCJIOTa, KPEaTUHUH, aMUHOKHUCJIOTHI, 0€3a30TUCThIC OpPraHUYECKHE KOMIIO-
HEHTBI MOYH, TOPMOHBI 1 KX METAOOJIUTHI).

JlnarHocTHYEeCKOE 3HAUYEHUE OMNpEeeSICHUs TMaTOJOTHYECKUX COCTaBHBIX YacTel
MOYH: MIPOTEUHYPHUS, TIIFOKO3YpHUsl, TeMaTypHsi, KETOHYPHS, KeITYHbIC TTUTMEHTHI, (ep-
MEHTBI, OTIPEIe/ISIEMbIE B MOYE C TUATHOCTUUECKOU IIENTBI0

OcobenHocTu MeTaboau3Ma B MOYEYHOU TKaHU. POk 1moyek B moaaepKaHuu Ku-
CJIOTHO-OCHOBHOTO cocTosiHUs. OOpa3oBaHre OMOJOTUUECKU aKTUBHBIX BEIIECTB B MOY-
Kax.

10. BUOXUMUA MEMBPAH

MemOpanbl — (QyHKIHH, XUMUYECKHH cocTaB, oOmue cBoicTtBa. OCOOEHHOCTH
CTpoeHUs1 MEMOpaHHBIX OETKOB W JIMMHUIO0B. MeXaHu3Mbl TPAHCIIOPTa BEIECTB Yepe3
Ouonornyeckue MeMOpaHbl.

11. BUIOXUMUSA TIIMTAHUASA

11.1. He3amenumbe GakTopb NUTaAaHUSI. BuUTaMuUHB.
[Ilpudurabl W OHMOXMMHUUECKHE XapaKTEpPUCTHUKHU CHUHIpOMA
HEJOCTATOYHOTO MUTAHUSA

ButamuHebl, ucropusi OTKpbITUs U u3ydeHus. Knaccudukarus sutamuHoB. [Ipu-
YHHBI HEJIOCTATOYHOCTH BUTAMUHOB: 9K30I'€HHBIE U YHJOI'CHHBIC TUII0- 1 aBUTAMHUHO3BI.
['unepBUTaMUHO3BI U UX TPUYUHBI.

BonopactBopumsie Butamunbl (By, B,, PP, B4, By, Bi,, OnoTuH, nantoreHoBas
kuciora, C, pyTuH). XUMHYECKOE CTPOCHHE, aKTUBHBIE (DOPMBI, POJIb BOJOPACTBOPU-
MBIX BUTAMHHOB B OOMEHE BEIICCTB.

KupopactBoprmbie BUTaMUHBI. OCOOEHHOCTU CTPOCHUS U ME€XaHHU3Ma JEHCTBUS
ButamuHoB A, E, K, D. Bnusnue Ha metaboin3M U pa3BUTHE OopraHu3Ma. AHTHOKCH-
JAHTHasi POJib >KUPOPACTBOPUMBIX BUTAMHUHOB. [IprMeHEHHE B KadyeCTBE JIEKAPCTBEH-
HBIX CPEJCTB.

Cyrounast moTpeOHOCTh B BUTaMuHax. Coliep)KaHUe BUTAMUHOB B THUIIEBBIX HC-
ToYHUKaX. Mukpodopa KUIIeYHUKA — BaXKHBIM UICTOYHUK BUTAMHHOB y YeJIOBeKa. AH-
TUBUTAMUHBI.

Hpyrue HezameHUMbIe (haKTOphl MUTAHUS U UX POJIb (TTOJTMHEHACHIIEHHbBIE KUP-
HBIE KHUCJIOThI, aMUHOKHCIIOTH ). BUTaMHHOIIOJ00HBIE BEIIIECTBA.
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11.2. Bona u MUHEpAJAbHBIE CONH

MuHepaibHbIE BELIECTBA KaK He3aMeHUMbIe GakTopbl nuTaHus. Knaccuduxamus.
IlyTi mocTymjieHHss MHHEPAIBHBIX BELIECTB B OPraHU3M, MEXaHU3Mbl BCACHIBAHHUS.
@YHKINA MUHEPATBHBIX BELIECTB.

DNEKTPOJUTHBIN COCTaB OMOJOTMYECKHUX >KUIKOCTEH. MeXaHU3Mbl peryssuuu
o0BeMa, 3IEKTPOJIUTHOrO cocTaBa U pH kunkocreit opranusma. Ponb nouek, xemnyaou-
HO-KHIIIEYHOTO TPAKTa, KOXKHU, JIETKUX B PETYJSILIMU BOJHO-COJIEBOI0 0OOMEHa. Y CIOBUS
Y MEXaHU3Mbl BOBHUKHOBEHUS alli103a, ajikajno3a, 00€3BOKUBAHUS U OTEKOB.

OO6men Hatpust U Kanus. OcOOEHHOCTU paclpeiesieHus: B opranusme. Perymsus
oOMeHa.

11.3. O6men kanbuuss u pochopa. MUKPODIEMEHTBHI

[TorpebnoCTh B Kanbimu u pochope. MexaHn3mbl BcachiBaHus. Pactpenenenue
B opranusme. Perynsius oOMeHa.

MukposnemenTsl. buonoruueckas poib kenesa, Meau, KodaibTa, Hojaa, Maraus,
IIMHKa, MapraHna, ¢propa, cenena. OOMEH MUKpPO3JIEMEHTOB B opranusme. OOMeH xele-
3a. Tpancheppun u pepputns. XKenesoneuuTHbie aHEMUH, UX THATHOCTHKA.

12. UHTET'PAIIUSA METABOJIU3MA

BHyTpukiaeTouHas J0Kanu3alys OCHOBHBIX METa00JINYECKUX TyTEH.

Mexopranubiii Mmetabonu3M. OCHOBHBIE YHEpreTuyeckue cyocTparsl. Ponb rop-
MOHOB.

[Ipumepsl Metabonnyeckux HapymeHud. CaxapHblii nualer: MPUYMHBI, OCHOB-
Hble MeTa0OIMYECKe HAPYIICHHs IPU caxapHOM JualdeTe.

13. OCHOBBI KJIMHNYECKOH BUOXUMUH

OCHOBHbBIE OMOXMMHMUYECKHME IMOKA3aTeNd, XapaKTEpPU3YIOIIME COCTOSIHME Opra-
HU3Ma U ero cucteM. buoxuMmuueckue ocHOBBI pa3BuTUs 3a0oneBanuil. [logxoas! k ya-
OOpaTOPHOI TMAarHOCTUKE U JICYEHUIO MATOJIOIMH METa00IM3Ma.
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BUOJIOI'MYECKAS XUMMUSI 47,0 108 25,0
1. Beenenue B Onoxumui. CTpykrypa v pynkouuu | 5,2 12 2,8
0eJIKOB
1.1. [Mpeamer v 3HaUCHUE OUOJIOTUYECKON XUMUHU 1,3 0:1,2,3 YcTHBIM OMpoc
J1:5,6,7,8
Pons OmoxumMuu B MOHUMAaHUY MEXaHU3MOB Pa3BU- 0,7 01,3
TUsl BPOJKIEHHOU ITAaTOJIOTUH A7
1.2. [Mpeamer u 3HaUEHUE OMOJIOTUMYECKON XUMHUH. 3 0:1,2,3 YcTHBIN Ompoc,
Baxxneiiue stansl pazButsi 0noxumMuu. OCHOB- 11:5,6,7 oTpaboTKa
HbIE pa3/enbl HanpaBiaeHus: B OnoxuMun. OObEKTHI MPAKTUYECKUX
OHMOXUMUYECKOr0 UCCaeaoBaHus. MeauImHCKas HaBEIKOB
OMOXUMUS
1.3. benkwu - 1: cBoiicTBa U PyHKIIUH 1,3 0:1,2,3 [IucemeHHbIN
11:6,7,8 ompoc
Uctopus nuzyuenust 6€1K0B. AMUHOKHUCIIOTHI, 0,7 0:1,2,3,4
CTpOEHUE, NPEJICTABUTENH, KIacCU(UKAIIS J:7
1.4. DOU3NKO-XUMUYCCKUE CBOMCTBA OCIIKOB MU OECIIKO- 3 0:1,2,3 [InceMeHHBIN
BBIX PacTBOpoB. MojekymsipHas Macca O€NKOB, 11:5,6,7,8 onpoc, 0TpaboTka
MeTO/Ibl onpeneneHus. [[BeTHbie peakuuu Ha Oen- MPAKTUYECKUX
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KM 1 aMUHOKHCJIOThBI, UX IMPAKTHYCCKOC IMPHUMCHC-
HUC

HABBIKOB

1.5. benku — 1I: TlpencraBneHus: o CTpykType OenKo- 1,3 0:1,2,3 VYcTHbIN onpoc
BOW MOJIEKYJIBI 11:5,6,7,8
3aBUCUMOCTEL OMOJOTrMYECKUX CBOMCTB U BUOBOM 0,7 0:1,2,3
cnenu(pUYHOCTH OT MEPBUYHON CTPYKTYpHI. JleHa- H:7,8
Typauus OeJIKOB.

1.6. IlepBuyHas CTpyKTypa, THUIBI CBA3EH, METOAbI UC- 3 0:1,2,3 YcTHBIN onpoc,
cinenoBanusi. BropuuHas cTpykTypa, TUIbBL Tpe- J:5,6,7,8 oTpaboTKa
TUYHasi CTPyKTypa. YUeTBepTUUHAs CTPYKTypHas MPAKTUYECKUX
opranuzauus OenkoB. [loHsiTHEe KOMIUIEMEHTap- HaBBIKOB
HOCTb. JIuranpl u GyHKUUs OEIKOB

1.7. benku - I1I: MHorooGpasue 6eKkoB U UX PyHK- 1,3 0:1,2,3 [TucpbmeHHbII
mii. @onguHT O0EIKOB 11:5,6,7 Ompoc
@pakMOHUpPOBaHUE U ouucTKa OenkoB. Ilomyue- 0,7 0O:1,3
HUe OEJTKOBBIX MTPEnapaToB

1.8. [IpocThie U CiOXHBIE OCNKHU, MPEICTABUTENH, Xa- 3 0:1,2,3 [TucemennbIn
pakTepucTuKa, Ouosorndeckue (yHkuuu. HM3me- J:5,6,7 onpoc
HeHue OETKOBOIO COCTaBa B OHTOI€HE3€ U IpH 3a-
00JeBaHUAX

2. DepMeHThI 39 12 2,1

2.1. @epMeHTHI - |: CBOWCTBA U MEXaHU3M JIEMCTBUSA 1,3 0:1,2,3 YcTHBIM OMpoc

J1:5,6,7,8

UcTtopus oTkpeiTus 1 u3ydenus Gpepmenton. Ko- 0,7 0:1,2,3
(bepMeHTHbIE (PYHKIIMM BUTAMUHOB. J1:5,6,7,8

2.2, Knaccudukanus u HOMEHKIATypa (PEepMEHTOB. 3 0:1,2,3 YcerHbll onpoc,
CnoiicTBa depmenToB. Mexanusm neictBus dep- 1:5,6,7,8 oTpaboTKa
MEHTOB. ENMHMIIBI M3MepeHUs aKTUBHOCTH ¢ep- MPAKTUYECKUX
MEHTOB. HABBIKOB

2.3. ®epmentsl - [1: Kuneruka depmentatuBHbix pe- | 1,3 0:1,2,3 [TucemennbIn
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aKIIH 11:5,6,7,8 ompoc
CnenuduuHOCTb eUCTBUS PEPMEHTOB.. 0,7 0:1,2
I1:7,8
2.4. Kunetuka depmeHTaTUBHBIX peakiuil. MexaHus- 0:1,2,3 [TuceMeHHbIN
MBI PEryJsiiuu akTUBHOCTH (pepmeHToB. Ectect- J1:5,6,7,8 ornpoc, oTpaboTka
BEHHbIE U MCKYCCTBEHHbIE MHIrHOUTOpHI. Mcmoinb- MPAKTUYECKUX
30BaHHE B MEJIUIIUHE. HABBIKOB
2.5. ®epmentsi - I11. 1,3 0:1,2,3 VYcTHbIN onpoc
J1:5,6,7,8
depMeHTHI KaKk aHAJTUTUYECKUE peareHThl B J1ab0- 0,7 0:1,2,3
pPaTOPHBIX HCCIEJOBAHUAX, WMMOOWIM30BaHHBIC H:7,8
(epMEHTHI.
2.6. Paznuunst pepmMeHTaTUBHOTO cOCTaBa KIJIETOK, Op- 0:1,2,3 YcTHbIM onpoc,
raHoB U TKaHeH. M3MeHeHut epMEeHTHOTO cocTa- 11:5,6,7,8 pelieHue
Ba B oHTOreHese. OmnpejeneHne akTUBHOCTH (ep- CUTYallMOHHBIX
MEHTOB B KPOBU C JUArHOCTUYECKOU Lieblo. M30- 3azjay,
(bepmenTshl. [lepBuyHbIE U BTOPUYHBIE YH3MMOIIA- KOMITbIOTEpPHOE
THUU. TECTUPOBAHUE
2.7. benku, hepmentsl. KonTponsHoe 3aHsTHE 0:1,2,3 YcrtHo-
11:5,6,7,8 MUCHbMEHHBIN OITPOC
3. CtpoeHue M CHHTe3 HYKJIEHMHOBBIX KHCJIOT. | 5,2 2,8
BbuocunTe3 0eJIKOB
3.1. Crpoenre u PyHKIIMU HYKIEHMHOBBIX KUCIOT - | 1,3 0:1,2,3 Y CTHBIN Onpoc
J1:5,6,7,8
Hcropust OTKpBITUS HYKIEHHOBBIX KHUCIOT. Oco- 0,7 0:1,2,3
OCHHOCTH MEPBUYHOM CTPYKTYpbl HYKJIEHMHOBBIX J1:5,6,7,8
KHCJIOT.
3.2. Crpykrypa nykneunHoBbix kucnotr: JIHK m PHK, 0:1,2,3 YcrHbIM onpoc,
TUMBI CBsi3eil. Poyb O€lIKOB B OpraHM3alvul MPO- 11:5,6,7,8 oTpaboTKa
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CTPAHCTBEHHOU CTPYKTYpPbI HYKJIEUHOBBIX KHCIIOT.

MPaKTUYCCKHX

Crpoenue pubocom. Matpuunas PHK, tpanc- HAaBBIKOB
noptHas PHK, crpoenne u pynxuuu. CtpoeHue
XPOMOCOM.

3.3. buocruHTe3 HYKIEUHOBBIX KUCIIOT 1,3 0:1,2,3 I[TuceMeHHBIN

11:5,6,7,8 ompoc

Teopus onepona 0,7 0:3

3.4. Cunre3 JIHK, cyOctpaThl, (hepMEHTHI, perysius 3 0:1,2,3 IIncemMeHHBII
cunte3a. OOpaTHas TpaHCKPUIIIUS, OuoIOrHYe- 11:5,6,7,8 onpoc, 0TpaboTka
CKasi pOJIb. MPAKTUYECKUX
buocuntes PHK (Tpanckpunuus): cyOcTpaTsl, HaBBIKOB
(bepmenThl. bruocuHTe3 puOOCOMHBIX, TPAHCIIOPT-
HbIX 1 MmaTpuuHblXx PHK, mponeccunr.

3.5. buocunTe3 0enKoB — ATalbl U UX Xapaktepuctuka | 1,3 0:1,2,3 YcTHBIM OMpoc

1:5,6,7,8

AHTHOMOTHKU U TOKCUHBI — HHTUOUTOPHI CUHTE3a 0,7 0:1,2,3
HYKJIEHMHOBBIX KUCJIOT U OEJIKOB. A7

3.6. buocunTe3 6enkoB. bromornyeckuii Ko U €ro 3 0:1,2,3 YcTHbIM onpoc,
cBoMcTBa. AnantopHas poib TpancnoptHoit PHK. J1:5,6,7,8 peueHne
buocunte3 amunoanun-TPHK. Mexanusmel u 3ta- CUTYaIllUOHHBIX
bl TpaHcanuu. Perysanus tpancisauuu. Ipo- 3a7ad.
LIECCUHT OEJIKOB.

3.7. CoBpeMeHHbIE METO/bI MOJIEKYJISIpHOM Onosoruu. | 1,3 0:2,3 YcTHbI onpoc
ITonumepasHas LenHas peakius, dTambl U IIpUMe- J:7
Henue. bror-ananu3 JJHK u PHK. I'enomHas nakx-
tunockonusi. KiionnpoBaHue, reHHasi HHXEHEpUsl.
BrisicHeHne mocne10BaTeNbHOCTH HYKIIEOTH IOB 0,7 0:2,3
JIHK meTonom Conpkepa. A7

4. buojornueckoe okucjeHue 5,2 12 2.8

4.1. Ouepretuueckuit obmen — [ buonorudeckoe | 1,3 0:1,2,3 [IucbrMeHHbBIH
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OKHCJICHUEC 11:5,6,7,8 ompoc
Hapymenust sHepretnyeckoro ooOmMeHa, rurnosHep- 0,7 0:3
TETUYECKHE COCTOSTHUS
4.2. [Tonatue makpospr. OKHUCIIEHHME KAaK OCHOBHOM 0:1,2,3 [TucemennbIn
MyTh TMOJYYEHUsS SHEPTUU B KUBOHU KieTke. [le- 11:5,6,7,8 onpoc, 0TpaboTka
ruporeHaspl, crpoeHue. CTpyKTypHasi OpraHu3a- MPAKTUYECKUX
M IeNu TMepeHoca JJICKTPOHOB U TMPOTOHOB. HaBBIKOB
CybcTpaTHOEe U OKHCIHTENbHOE PocPopuanpoBa-
Hue. UHruOuToOphl TKAHEBOTO JBIXaHUS.
4.3. OHepretuueckuit oomen — 1 1,3 0:1,2,3 VYcTHbIN onpoc
J1:5,6,7,8
Peakiyu nmukina TMMOHHOM KHCIOTHI. 0.7 0:2,3
J:7
4.4. [ukn muMOHHOM KHUCHOTHL. CBS3b C LIEMBIO MEpe- 0:1,2,3 YcTHbIN onpoc,
HOCa JJIEKTPOHOB. MexaHusmsel perymnsuuu. buo- J1:5,6,7,8 KOMIIBIOTEpHOE
JIOTUYECcKasi poJib. TECTUPOBAHMUE,
Okcuaazpl M OKCUT€Ha3bl. MUKpOCOMaIbHOE pelieHue
OKHCJIEHHE, cXeMa, OHoposib. AKTHUBHBIE (DOPMBI CUTYallMOHHBIX
KHCJIOPOJIa, TOBpEXIaroiiee aelcTBue. AHTHOK- 3a7a4
CHJIAaHTHBIE CHCTEMBI KIICTKHU.
4.5. Ponb kucnoposa B npoueccax okucieHus B kietke | 1,3 0:1,2,3 VYcTHbIN onpoc
1:5,6,7,8
Cxema MUKpPOCOMAIIBHOTO OKUCJIEHHUS 0,7 0:2,3
J:7
4.6. OHepreruueckuit oomeH. KoHTposbHOE 3aHsTHE 0:1,2,3 YcrtHo-
11:5,6,7,8 MACHbMEHHBIN OIPOC
5. BBenenue B Metaboiu3m. buoxumus memOpaH 1,3 0,7
5.1. Beenenue B metabonuzm. buoxumust MemoOpan 1,3 0:1,2,3 [IncrMeHHbBIH
11:5,6,7,8 ompoc
MeTo1pI MCCIeIOBaHUS OOMEHA BEIIECTB. 0,7 0:1,2,3
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11:5,6,7.8

5.2. [TonsiTue o MeTabonm3mMe, MeTabOTMIYECKUX MYTSX. [TucemennbIn
Cxema kartaGonu3Ma yrieBOIOB, XKHPOB, OEIKOB. ornpoc, oTpaboTka
[lonsiTne o crneuMPUUECKUX MYTAX U LEHTPaJIb- MPAKTUYECKUX
HBIX MyTAX Merabonu3ma. MemOpaHsl — oOue HaBBIKOB
CBOMCTBa, QYyHKIIMHM, XUMUYECKUM cocTaB. Mexa-

HU3MBl TpPaHCHOPTa BEIIECTB 4epe3 Ouosoruye-
CKHE MEMOpaHBI.

6. Peryasiuusa od0MeHa BemecTtB. buoxummus rop-
MOHOB

6.1. I'opmoHBI. Mexanusm neicTBrus ropMoHOB. Bius- | 1,3 0:1,2,3 YCTHBIN Onpoc
HUE BaXXHEHIITUX TOPMOHOB Ha META0OIU3M. 11:5,6,7,8
['opMOHanbHas peryndanus — Kak CpelcTBO KOOp- 0,7 0:3
IUHAIINK MEeTa00IM3Ma.

6.2. Knaccudukanus ropmoHoB MexaHusm AeicTBUS 0:1,2,3 YcrHbIM onpoc,
ropMoHoB. IlocpenHuku B A€HCTBMM rOpMOHa Ha J1:5,6,7,8 oTpaboTKa
kietky. [IporenHkuHasbl. MPAKTUYECKUX

HaBBIKOB

6.3. Crtpoenue, MExaHU3M JICUCTBUS U BIUSHHUE Ha 00- 0:1,2,3 [IucrMeHHbBIH
MEH BEHIECTB THUPEOUJIHBIX TOPMOHOB, TOPMOHOB 11:5,6,7,8 OmpocC, 3aIIUTa
MOJIKETYIOYHOM JKeJe3bl, MOJOBBIX KeJIe3 U Hall- pedepaToB
no4yeuHnKkoB. Hapymienust GyHKIIUU SHIOKPUHHBIX
xKenne3. DUKO3aHOUIBI.

7. buoxumus nuTaHus 1,3 0,7

7.1. bruoxumus nutanus. ButaMuHbl 1,3 0:1,2,3 YcTHBIM OMpoc

J1:5,6,7
Hcropust OTKpBITHS U M3y4eHHs] BATAMHUHOB. [Ipu- 0,7 0:1,2,3
YMHBI HEJOCTaTOYHOCTH BUTAMHUHOB. 11:5,6,7

7.2. [ToTpebHOCTH B MHUILIEBBIX BellecTBax. ButaMunsml, 0:1,2,3 YcTHBIN Ompoc,

kinaccudukanua. ['uno- u aBuTamMuHO3bl. [ 'urnep- J1:5,6,7 oTpaboTKa
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BUTAaMUHO3bI U X MPUYIUHBL. BomopacTBopruMEbIe 1 MPAKTUICCKUX
KUPOPACTBOPUMEBIE BUTAMHHBI. [IpuMeHEeHUE B HABBIKOB
KaueCcTBE JICKAPCTBCHHBIX TPEMapaToB. AHTHUBH-
TaMUHBI.

8. O0meH ¥ GyHKIIMHU YIIIEBOJI0B 3,9 15 2,1

8.1 OOMeH 1 pyHKIIUU YTIIEBOAOB - | 1,3 0:1,2,3 [TucpbmeHHbII

11:5,6,7,8 ompoc

VYrneBoapl MmUIK, OCOOEHHOCTH HMX IepeBapuBa- 0,7 0:3
HUS U BCACHIBAHUSI.

8.2. Knaccuduxanus yrieBojgoB, uUX OuoJOrHYecKas 3 0:1,2,3 [TucpbmeHHbII
pouib. OO1asi cxema myTei MeTa0oIM3Ma TIF0KO3bI 11:5,6,7,8 onpoc, 0TpaboTka
B opranuzme. OOMEH caxapo3bl, JAKTO3bl U Mallb- MPAKTUICCKUX
T03bl. OOMeH (PpykTO3bI U TanmakTo3bl. Hacnenct- HaBBIKOB
BEHHbIE HapylIeHUs] OOMEHa.

8.3. O6mMen u ¢pynkuuu yrieroaos — II: Anaspo6ubie u | 1,3 0:1,2,3 YcTHbIl onpoc
a’pOOHBIE MYyTH KCIOJIb30BaHUS TIIOKO3bI B KJIET- 11:5,6,7,8
Ke
MexaHn3M OKHUCIUTEIBHOTO JIeKapOOKCUINPOBA- 0,7 0:1,2,3
HUs IUPYBATA. 1:5,6,7

8.4. AHa3pO0OHBIN pacmajl rIKo3bl. [ TuKoauTHuIecKas 3 0:1,2,4 YcTHBIN Ompoc,
okcuaopeaykuus. CydocrpatHoe gocdopunupona- J1:5,6,7,8 oTpaboTKa
HUEe. DHEePreTUYecKuil BhIX0J. AIpOOHBIN pacmaj MPAKTHICCKUX
[JIFOKO3bl: MeXaHu3Mbl perynsiuu. OKUCIUTENb- HABBIKOB
HO€ J1IeKapOOKCUIIMPOBAHNE MUPYBATa.

8.5. O6mMeH u gpynkiuu yrieroaos — I1I: 1,3 0:1,2,4 [TucpbmeHHbII

11:5,6,7,8 ompoc

Peaknny cuHTE3a M pacnana riamKoreHa 0,7 0:3

8.6. I'mokoneorenes, perymnsnus. [lenrozodocdarhbrit 3 0:1,2,3 [TuceMeHHbIN
IIyTh OKHUCJIEHUS TIOKO3bL. IlyTh IIHOKYypOHOBOM J1:5,6,7,8 ornpoc, oTpaboTka

KUCI0Thl. OCHOBHEIC pCaKuunm, OuoJiornueckas

MPAKTUYCCKHUX
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pOJIb. HAaBBIKOB

8.7. buocunTes u moOunuzanus riaukoreHa. Ponb rop- 3 0:1,2,3 YcTHbIN onpoc,
MOHOB. [JIMKOr€HO3bl M arjauMKoreosbl. ['opMo- 11:5,6,7,8 KOMIIBIOTEPHOE
HaJbHAs PEryJslus YPOBHS TJIFOKO3bl U KPOBH. TECTUPOBAHMUE,
Perymsiiuss Mmetabonusma yrieBooB. pelieHue

CUTYaIMOHHBIX
3aj1a4

8.8. O6men n pynkuuu yrieBogoB. KoHTponbHOE 3a- 3 0:1,2,3 YcrHo-
HSITHE. 11:5,6,7,8 MHCBbMEHHBIN OIPOC

0. O0MeH ¥ GyHKIIMH JTUNIHI0B 3,9 15 2,1

9.1. OOMeH 1 pyHKIIUU TUNHUIOB - | 1,3 0:1,2,3 YcrHbIl onpoc

J1:5,6,7,8
Ponp nununoB B nutaHuu. OcoOEHHOCTU NepeBa- 0,7 0:3
pUBaHUS U BCACHIBAHUSL.

9.2. OwMbUIsEMBIE U HEOMBLIsIEMbIE TUNUABL. CTPYKTY- 3 0:1,2,3 YcTHBIN Ompoc,
pa U QYHKIMH OPOCTHIX U CIOXKHBIX TUIUAOB. Ile- J1:5,6,7,8 oTpaboTKa
peBapuBaHUE M BcacblBaHHME JUMUAOB. Pecuntes MPAKTUYECKUX
JIUTIAJIOB B KJIETKAaX KUIIEUHUKA. XHUJIOMUKPOHBHI. HAaBBIKOB

9.3. OO6MeH u QpyHKIMU TUNUI0B - 11 1,3 0:1,2,3 [InceMeHHBIN

11:5,6,7,8 ompoc
[locnenoBaTenbHOCTh peakuil [-OKUCIEHUS U 0,7 0:1,2,3
CUHTE3a KETOHOBBIX TEJI. 11:5,6,7

9.4. B-okucCieHNE XKUPHBIX KUCHOT. OKHUCIEHUE KUP- 3 0:1,2,3 [TuceMeHHbIN
HBIX KHUCJOT C HEUYETHBIM YHCIIOM YTJIEPOJIHBIX 11:5,6,7,8 onpoc, oTpaboTka
aToMoB. buocuHTe3 KUpHBIX KUCIOT. OCcOOEHHO- MPAKTUYECKUX
CTU CTPOCHMSI CHUHTa3bl >XUPHBIX KHUCIOT. Mexa- HaBBIKOB
HU3MBI CHHTE3a KETOHOBBIX TE€JI U UX OHOJOTHYE-
ckasg posb. Keroaunnos. @ochonunuabl U riIMKo-

JIUTIUTBI.
9.5. O6MeH u GpyHkiuu aunuaos - 111 1,3 0:1,2,3 YcrHbIl onpoc
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J1:5,6,7
Cxema cuHTE3a X0JecTepoa. 0,7 0:1,2,3
J:5,6,7
9.6. IIpencraBnenne o cuHTE3e XoJsiecteposia. TpaHc- 0:1,2,3 [TuceMeHHbIN
nopT XxoJyiecteposia B KpoBu, ponp JIIIOHII, 11:5,6,7,8 onpoc, 0TpaboTka
JIITHIT n JITIBIIL. Jlunonporennnunasa. Ilpespa- MPAKTUYECKUX
IIIEHUE XO0JIECTEPOJIa B HKETUHBIC KUCITIOTHI. HaBBEIKOB
9.7. I'unepxonecreponemus U ee npuurHbl. llepBuy- 0:1,2,3 YcTHBIN Ompoc,
HbIE W BTOPUYHBIE TUHIEpIUNONpoTenHemuu. Mx J1:5,6,7,8 KOMIIBIOTEPHOE
npuunHbl. XKemuHokameHHas 0osie3Hb. buoxumus TECTUPOBAHMUE,
aTepockieposa, gakropsl pucka. Hapymenue me- pelieHue
Ta0oIM3Ma JIUMKUJIOB MPU OKUPEHUU. CUTYaIMOHHBIX
3a7a4
9.8. O6meH u ¢ynknuu unuaoB. KoHTponsHOE 3aHs- 0:1,2,3 YctHo-
THE. 11:5,6,7,8 MHCBMEHHBIN OIPOC
10. O0MeH mpoCcThIX 0€JIKOB 1 AMHUHOKHCJIOT 3,9 2,1
10.1. OOMeH npOoCThIX 0ETKOB U aMUHOKUCIIOT - | 1,3 0:1,2,3 [IucrMeHHbBIN
11:5,6,7,8 ompoc
TpebGoBaHusi K 0ETKOBOMY MUTAHMIO. 0,7 0:3
10.2. [InmeBpie OCNKM KakK HCTOYHUK AMUHOKHCIIOT. 0:1,2,3 [IucemeHHbIN
[lepeBapuBanue OenkoB. BcachiBaHuEe aMUHOKHC- 11:5,6,7,8 onpoc , 0TpaboTka
not1. OO1ue npeacTaBieHuss 00 a30TUCTOM OanaH- MPAKTUYECKUX
Ce opraHu3ma u4esioBeKa. TpaHCaMUHHUPOBAHMUE, HaBBEIKOB
amuHoTpaHcdepasnl. [IpsMoe u HempsiMoe ne3a-
MUHHPOBAHUE AMUHOKHCJIOT.
10.3. OOMeH npOCThIX 0ETKOB U aMUHOKUCIIOT - 1 1,3 0:1,2,3 VYcTHbIN onpoc
J:5,6,7,8
Peakiiuu o6pa3oBaHusi OMOTE€HHBIX aMUHOB U OHO- 0,7 0:1,2,4
CHHTE3a MOUYCBHUHHEI. 11:5,6,7,8
10.4. OO6MeH npoCThIX 0ETKOB U AMUHOKUCIIOT - [11 1,3 0:1,2,3 YcTHBIN onpoc
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1:5,6,7,8

Peakuuu cunTe3 KpeatuHa. 0,7 0:1,2,3
J1:5,6,7
10.5. JlekapOoKkcHIMpOBaHUE aMUHOKHUCIIOT. buoreHHbIe 3 0:1,2,3 YcTHBIM OMpoc
aMUHBI, TpoucxoxaeHue, (Gpynkuuu. buocuures 11:5,6,7,8
MOYEBUHBI. METHUOHMH W S-aJ€HO3WJIMETHOHUH.
OO6meH Tupo3uHa W (heHwIaJaHuHA, HapyLICHUS
00OMEHa 3TUX aMHUHOKHCJIOT.
11. OO0MEeH HYKJI€ONIPOTEHHOB 1,3 3 0,7
11.1. OOMeH HYKJIEOIIPOTEUHOB 1,3 0:1,2,3 [InceMeHHBIN
11:5,6,7 Ompoc
Peaxuuu cuHTe3a MypUHOBBIX U IIUPUMUIUHOBBIX 0,7 0:1,2,3
HYKJICOTUOB. 11:5,6,7
11.2. Pacnan nyknennoBeix kuciot B JKKT. Cunres ny- 3 0:1,2,3 [TucemennbIn
PUHOBBIX HYKJIEOTHAOB. Pacnan mypyuHOBBIX HYK- J:5,6,7 ornpoc, oTpaboTka
Je0TUI0B, 00pa3oBaHue Mo4eBOr KucaoThl. [Ipen- MPaKTUYECKUX
CTaBJICHUSI O CUHTE3€ MUPUMHINHOBBIX HYKIJICOTH- HaBBIKOB
noB. Hapymenus oOMeHa MypUHOBBIX U TMTUPUMU-
JIMHOBBIX HYKJICOTHJIOB.
12. buoxumus OpraHoB U TKaHe# 9.1 15 4,9
12.1. broxumus nedyeHu 1,3 0:1,2,3 YcTHBIM OMpoc
I1:7,8
Peakiuu cunrte3a rema, cyOcTpaTbl, (PEpPMEHTHI. 0,7 0:1,2,3
Peakuuu pacnaga rema. J:7
12.2. Ponr meuenn B oOMEHe YIJIEBOAOB, JUIUJIOB, 3 0:1,2,3 YcTHbIM onpoc,
aMuUHOKHUCHOT. Peakuumm o00e3BpeKMBaHUS Be- H:7,8 oTpaboTKa
IIECTB B NeueHU. Poyib meyeHun B MUTMEHTHOM 00- MPAKTUYECKUX
Mene. Hapymenust oomena OunupyOuna. Kenry- HaBBIKOB

XM, UX JUArHOCTUKA. BHOXMMUUYECKHUE METOMIBI IN-
arHOCTUKH HAapyIIEHUH QYHKIMU EUYCHH.
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12.3. BonHo-MuHepanbHbI 0OMEH. 1,3 0:1,2,3 [IucbrMeHHbBIN
J:7,8 Ompoc
Perynsuus BogHO-cojeBoro obMmeHa W oOMeHa 0,7 0:3
AJIEKTPOJIUTOB.

12.4. broxumus nouek U MOYHM. 1,3 0O:1,2 [IucemeHHbIN
[Touku, Guoxummyeckne (PyHKIHH, OCOOCHHOCTH I1:7,8 ompoc
MeTaboiau3Ma B MOYEHYHOM TKaHU. Poiib modexk B
MO/ICP>KAHUU KUCIOTHO-OCHOBHOTO COCTOSTHUSI.

JlnarHoCTHYECKOE 3HAYEHUE OMpPEICICHUsI TaTo- 0,7 0:1,2,3
JIOTUYECKUX KOMIIOHEHTOB MOYH. I1:7,8

12.5. buonorndeckue (QyHKIMU BOJBI B OpraHuU3Me. 0:1,2,3 [TucemennbIn
Boansiii 6ananc. MexaHu3mbl peryisiuuu o0bema, H:7.8 ornpoc, oTpaboTka
3JIEKTPOJMTHOTO coctaBa U pH xuuakocren opra- MPAKTUYECKUX
HU3Ma. YCJIOBUSI U MEXaHWU3Mbl BO3HHKHOBEHUS HaBBIKOB
anuao3a, ajkano3a, 00E€3BOXKMBAHUS U OTEKOB.

MuHepanbHble BelecTBa, KiIacCUpUKaIUs, pery-
nsiusi oOMeHa.
12.6. buoxumus kposu 1,3 0:1,2,3 YcTHBIM OMpoc
I1:7,8
[IpotuBoCcBepTHIBatOIIME W (HUOPUHOTUTHYECKAS 0,7 0:1,2,3
CHUCTEMBI. J:7,8

12.7. dopMEeHHBIE AJIEMEHTHI KPOBH, OCOOCHHOCTH XU- 0:1,2,3 YcTHBIN Ompoc,
MHUYECKOIo cocTtaBa U Meradbonuzma CTpoeHue re- H:7.8 oTpaboTKa
MoryiobuHa, mnpousBoaHble. [unokcuu. benku MPAKTUYECKUX
mIa3Mbl KpoBU. Kiaccudukaius. CpepThiBaHUE HaBBIKOB
KpOBU. BHYTpEHHsISI U BHEIIHSS CUCTEMbI KOary-
manuMoHHOro remocrasa. ®dassel. IIpencrasienue o
remo@uinsix u Tpom6o3ax, JABC-cunapome.

12.8. broxumust Mpl 1,3 0:1,2,3 [IucemeHHbIN

J:7,8 onpoc
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Oco0eHHOCTH JHEPreTUYecKoro oOMeHa B MBbIIII- 0,7 0:1,2,3
1ax. I1:7,8
12.9. bruoxumus coeqMHUTEILHON TKAaHU 1,3 0:1,2,3 [IucemeHHbIN
J1:7,8 ompoc
XUMHUYECKUM COCTaB M METa0OJIM3M COECIWHU- 0,7 0:3
TEJIbHOM TKAHH.
12.10. | buoxumus HEPBHOU CUCTEMBI 1,3 0:1,2,3 [IucemeHHbIN
1:7,8 Ompoc
CHnuHHOMO3I0Basl KMJIKOCTh, XUMHUYCCKHUM COCTaB. 0,7 0O:1,3
JlmarsocTH4eckoe 3HAYCHHE OHMOXUMHYCCKOIO J:8
aHaJIM3a CIMHHOMO3IOBOM JKUJIKOCTH.
12.11. | OcoOGeHHOCTH CTPOCHHUSI W COCTaBa MBIIIEYHOMN 0:1,2,3 [IucemeHHbIN
TKaHU. MuoQuOpUUIsIpHBIE M CapKOoIUIa3MaThuye- H:7,8 ornpoc, oTpaboTka
CKH€ O€NKH MBIIII, XapaKTePUCTUKA, (YyHKIIHUH. MPAKTUYECKUX
buoxuMmunueckne MexaHU3Mbl COKpAIICHUS U pac- 0:1,2,3 HaBBIKOB
cnabyieHust MpIII. Poiab HOHOB B PEryssiiuy Mbl- H:7,8

HIEYHOro cokpaiieHus. OcOOEHHOCTH SHEPreTH-
yeckoro oomeHna B Mbiax. Kpeatungpochoknuna-
3a, €€ 30(hepMEHTHI.

Oco0OeHHocTn MeTaboiIM3Ma B COEIMHMUTENIbHOMN
Tkanu. KosmareH, 3macTuH — 0COOEHHOCTH MeTa-
o6onmusma. IIporeoriukaHbl, TITHOKO3aMUHOTIUKA-
HbI, TJIMKONPOTEHHBI, OCOOEHHOCTH CHHTE3a U
pacnaza, Ouosioruueckasi pojb B opraHU3Me.
XUMHUYECKHN COCTaB HEPBHOM TKaHU. MuennHO-
Bble MEMOpaHbl: 0COOEHHOCTH COCTaBa M CTPYKTY-
pel. OcobeHHOCTH MeTaboyiu3Ma YTrieBOJIOB, JH-
MUJ0B U AMUHOKHUCIIOT B HEPBHOW TKaHU. DHEpre-
TUYECKU 0OMEH B TOJOBHOM Mo3re. buoxumuye-
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CKME MEXaHW3Mbl BO3HHUKHOBEHUS U IPOBEACHUS
HEPBHOI'O UMITYJIbca. MONEKyYIISIpHbIE MEXaHU3MBbI
CUHANTHYECKON mnepenaun. MeauaTopbl, OMOTeH-
HBIC AMUHBI, aKTUBHBIE NENTUIBI MO3Ta.

13. NuTerpanus Mmeradbosiu3ma. 1,3 0,7

13.1 WNuterpanus metabonusma. 1,3 0:1,2,3 KonTtposs Ha
OCHOBHBIE MEXaHU3MBbI PETYJIALMH METa00IHU3Ma. J:6,7,8 DK3aMEHE
I'opmonanbeHast peryismnusi. OCHOBHbIE OMOXUMU-
YEeCKUEe IMOKa3aTelld, XapaKTEePHU3YIOUIUE COCTOS-
HUE OPraHU3Ma U €0 CUCTEM.
[Iprmepsl MeTabOIMYECKUX HAPYIICHUH. 0,7 0:1,2,3

11:6,7,8

14. OCHOBBI KJINHHYECKOH OMOXMMHUHU 1,3 0,7

14.1. OCHOBBI KIIMHUYECKOW OMOXUMHH 1,3 YcTHbII onpoc.
OcHOBHbBIE OMOXMMUYECKHE TTOKA3aTEeIH, XapaKTe- 0,7
PHU3YIOLIME COCTOSIHUE OpPraHru3Ma U €ro CUCTEM.

14.2. OcHoBBI KJIMHHYecKOii Ouoxumuu. UTorosoe 0:1,2,3 YcTHbIN onpoc,
KOMINIbIOTEPHOE TEeCTHPOBAHHME 3HAHMU IO OC- J:6,7,8 Kommneroreproe
HOBaM OMOXMMHUHM. TECTUPOBAHUE

OcHOBHbBIE OMOXMMUYECKHE TTOKA3aTeIU, XapaKTe-
PHU3YIOLIHUE COCTOSIHUE OPTaHU3Ma U €r0 CUCTEM.
buoxumudeckre 0CHOBBI pa3BUTHs 3a00JIEBaHUM.
[Toaxoael k 1a0OpaTOPHON AMATHOCTUKE M Jieue-
HUIO NATOJIOTHM.




[lepeuenb HarAsAHBIX U Apyrux nocobuit, TCO

Ne nn- [lepeuenb mocodwmii

i}

1. | MynpTumenuitnoe o00py0BaHHUE

2 Meronnueckre peKOMeHJaluu Mo OMOIOrHYeCKON XUMHH JITIS
CTYJICHTOB JIeueOHOT0 (pakyabTeTa

3. | [Ipaktuky™m “buonoruueckas Xumus’ IJi CTYJEHTOB JI€4E€OHOTO,
NeJuaTpUYeCKOro, MeIMKO-AMarHoCTUYECKOro (haKyabTeToB U
(dhaxkynpTeTa HHOCTPAHHBIX YUAIIHXCSI

4. | HaGop Tabnuil, puCyHKOB, CXEM

5. | HaGop MHCTpYMEHTOB, p€aKTUBOB U MPUOOPOB ISl TPOBEACHUS
71a00paTOPHBIX PabOT

6. | HaGop cutyallMOHHBIX 3a/1a4, KOHTPOJIbHBIX BOITPOCOB
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NHOOPMALINOHHO-METOAUYECKAS YACTD
OcHoBHas JauTepartypa:

. bepezos, T.T. buonoruueckas xumus. / T.T.bepe3os, b.®. Koposkun. — M.,
Meanumza. — 1998. — 704 c.

. buonorunueckas xumus: yuebHoe mocoodbue /A.J[. TaranoBuu [u ap.]. — MH.,
bemapycs, 2013. — 255 c.

. Kyxrta, B.K. u ap. buonornueckas xumusa / B.K. Kyxra, I'.C. Mopo3kuHa,
2.U. Onenkuii, A.JI. Taranosuu. — M., bunom. — 2008. — 688 c.

JJonmosiHuTENBHAS JIUTEPATYypa:

. Jlenungxep, A. OcHoBbl Ouoxumuu (B 3-x 1.) / A. Jlenunmxep. — M., Mup. —
1985. -3 1.

. Mappu, P. buoxumus yenoseka (B 2-x 1.) / P. Mappu [u np.]. — M., Mup. —
1993. -2 1.

. buoxumus. Kpatkuii kypc ¢ ynpaxuenusimu u 3aaadamu. / [log pen. E.C. Ce-
BepuHa, A.S. Hukonaesa. — M., T'DOTAP-ME/I. — 2001. — 448 c.

. Crpoes, E.A., buonoruueckas xumus. / E.A. CtpoeB. — M., Brici. mkona. —
1986. — 479 c.

. Cesepun, E.C. buoxumus / E.C. Ceepun. — [DOTAP — Meaus. — 2006. —
779 c.



