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[TporpaMMa BCTYMHTETHHOTO K3aMEHA TUCHUIUIMHBI BUOXUMUS COCTaBI€HAa B COOTBETCTBUU
¢ TpeboBaHMAMHU (DenepatbHOTrO TOCYIapCTBEHHOTO0 00pa30BaTeILHOTO CTaHIapTa BBICIIETO o0Opa-
30BaHMs 1o HampasieHuto nojarotoBku 06.06.01 buonmormueckue Hayku (ypOBEHb MOJTOTOBKH
KaJIpoB BbICHICH KBaTM(PHUKAIMK), YTBEPKACHHBIMU IMpHKazoM MuHoOpHayku Poccun ot
30.07.2014 Ne 871, a taxxke ¢ yderom macrnopta HaydHoil cnenuanbHocT 03.01.04 — buoxumus,
pa3paboTaHHOTO SKCHepPTHHIM coBeToM BAK.

CocraBuTenu NporpaMMsel BCTYIUTENBHOIO SK3aMEeHa JUCHUIUIMHBL bruoxumus
00pa3oBaTeNbHON MPOTrPaMMBI BBICIIIETO 00pPa30BaHUs — IPOrPAMMBI IIOATOTOBKU
HAY4YHO-TIEJJarOTM4eCKUX KaJIpoB B acCIIUPAHTYpE

No dammus, YueHas cTeNeHb,
JomkHOCTh Mecto paboThI
I/Tl. | WM, OTYECTBO 3BaHUE
NmvauutoB JI. M. H., 3asenyromuit HayuyHbiM | DT'BY «HUU onkonoruu
1 |EBrenuii npodeccop, OTJ1eJIOM OMOJIOTHH uMm. H.H. ITetpoBay
HaymoBnu yieH-kopp. PAH | onyxoneBoro pocra Munsnpasa Poccun
Poraues K o u 3aseayrommii otaenom | PI'bY «HUU onkonoruun
2 |Muxaun T yuebHo-meroquueckoir | um. H.H. [lerposa»
BacuibeBnu JIOHEHT paboThl Munzapasa Poccuu

[TporpamMmMa BCTYNMUTENBHOTO K3aMeHa JUCUUIUIMHBI buoxumus o6pazoBaTeabHOMN Mporpam-
MBI BBICIIETO 00pa30BaHMsI — IPOTrPAMMBI IOJTOTOBKH HAyYHO-TIEarornyecKux KaJpoB B acCIIUpaH-
Type onoOpeHa Ha 3aceganuu Yuenoro cosera ®I'bBY «HMMUIL] onkonorun um. H.H. IlerpoBa»
Munzapasa Poccun « 25 » centsops 2018 r., mpoTokom Ne 5.




1. OBIIME ITOJIOKEHUA

BerynuTenbHeli 3K3aMEH B acUpPaHTypy NMO OMOXMMHUU HAIEJIEH Ha OIpeJesieHHEe YPOBHS
TEOPETHYECKON TOATOTOBKM BBHITYCKHUKOB BBICIIMX Y4eOHBIX 3aBelneHHi B PO, ompeneneHHBIX
@I'0OC BO mno nampasnenuto noaroroBku 06.06.01 buonornueckue Hayku (ypoBeHb HOJATOTOBKU
KaJpoB BBICIICH KBanM(UKaMM), YyTBEpXKICHHBIMU NpHKa3oM MuHoOpHaykun Poccum ot
30.07.2014 Ne 871, HanpaBIeHHOCTh buoxumusi.

DK3aMeH MPOBOJIUTCS B YCTHOM (popMe B BHJIE OTBETOB 10 3K3aMEHAIIMOHHBIM OMJIeTaM U Co-
OecemoBaHms 110 MaTepuaiam pedepara.

OK3aMeHAMOHHBIC OMIIETHI BKIIOYAIOT:

a) BOMPOCHI 110 0011el YacTH,

0) BOIPOCHI U3 CTCITUATBHOM YaCTH.

[TporpamMmMa BCTYNMUTENBHOTO 3K3aMEHA B acmupaHTypy no crenuansHoctd 03.01.04 — 6uo-
XMMHS COCTAaBJICHA B COOTBETCTBHH C IPUMEPHOM MPOrpaMMoii BhICIIEro oopa3zoBanus Crienuanu-
TET M0 TUCHMIUIMHE buoxumus 1yis cnennanbHocty Jleue6Hoe nerno.

2. COAEP)KAHUE 3K3AMEHA

OBILIME BOITPOCBHI BUOXUMHUUN

Beenenue B npenMer. buonorudeckas XuMHs: ONPENEICHNUE; COBPEMEHHBIN 3Tall Pa3BUTHS
OMOXUMUH, €€ MMEePCIEKTUBBL, POJIb U MECTO B CUCTEME OMOJIOrMYECKUX M MEAMIMHCKUX Hayk. Ho-
BbI€ HAaIIPaBJIEHUs B OMOXUMMHU: MOJICKYJISIpHAsl OMOJIOIrUs KJIETKH, MOJIEKYJISIpHasi TeHETHKA, UMMY-
HOXUMHS, OMOTEXHOJIOTHS, MOJICKYJISIPHbIE OCHOBBI KOHCTPYHPOBAaHUSI HOBBIX JICKAPCTBEHHBIX Be-
IIECTB.

b E J1 K U: CTPOEHUE, CBOMCTBA, ®YHKIHU

Onpenenenue. benkoBble MOJIEKYJIBI — OCHOBA XM3HU. AMHHOKHUCIIOTBI KaK CTPYKTYPHBIN
DIIEMEHT OENKOBBIX MoJIeKyd. CTpoeHne W Kiaccu(uKaiusi KOAUPYEMBIX aMHHOKHUCIIOT. BaxkHei-
mue GU3NKO-XUMHUECKUE CBOMCTBA aMUHOKUCIIOT. THIIBI CBA3EH MEXy aMUHOKHUCIOTaMH B MOJIe-
KyJie Oesika: KOBaJICHTHbIE (TMeNTHAHAS, TUCYIb(UIHAS) U HEKOBAJICHTHBIC (CIa0ble THUIIBI CBSI3EH).
Kparkast xapakTepucTHKa BOJOPOJAHOM U MOHHOH CBsi3eil, ruIpoOoOHBIX B3aUMOCHCTBUI.

YpoBHHM NpPOCTPaHCTBEHHOM opraHuzanuu Oenka. IlepBuuHas cTpykTypa Kak MoOCieaoBa-
TEJIbHOCTh AMMHOKHCIIOT, 3a)MKCUPOBAaHHAs MENTHIHBIMU CBS3sMH. BTOpHuHas cTpykTypa Oenka,
ee TJIaBHEHIIME BapUaHThl: O-CIUpab; -CKiIagdaras CTPYKTypa; HeymopsaoueHHas Lemnb. Posb
BOJIOPOJIHBIX CBsI3eil B MOAJIep>KaHUM BTOPUYHOM CTpYKTyphl Oenka. TpernuHas cTpykTypa Oenka
KaK MHIUBUAYAIbHBIN XapaKkTep MPOCTPAaHCTBEHHOI'O B3aMMOPACIOIOKEHNS CIMPATU30BaHHbIX, [3-
CKJIa{4aThIX U HEPEeryJIApHBIX (parMeHTOB MOJMNENTUIHOM 1eny. benku rnobymnspHble u Guodpui-
nspuble. [oHsATHE O TOMEHHOM OopraHu3aluu OENKOBBIX MOJIEKYNI. UeTBepTHUHAs CTPYKTypa Kak
o0beTMHeHNE JIByX MU OoJjiee MOJIMNENTHAHBIX Lenei (cyorenunnun). Kondopmarus 6enka, posb
KOH(OPMAaLlMOHHBIX NEPEXO0J0B B (YHKIIMOHUPOBAHWU OENKOBBIX MoJieKyn. HatuBHOCTh Oernka.
@dakTophl IeHaTypaliK; ee MeXxaHu3Mbl. PeHaTypanus Oemnka.

DU3NKO-XUMHUUECKHE CBOMCTBA OenkoB. MosekysipHas Macca B pa3Mepbl MoJieKys. dakTo-
pBl cTaOMIM3alMK B KOJUIOUAHOM cocTossHUU. Ocaxaenue 6enkoB. MeTosbl (pakiMOHUPOBAHUS U
OUYMCTKU OE€JKOB: BBICAIMBAHUE; YNbTpPALEHTPU(DYTUpoBaHUE; yAbTpaQUIbTpaLus; eKTpoPopes;
U302JIeKTPOPOKYCHUPOBaHNUE; pa3HbIE BapUaHThl Xpomarorpaduu. /[uanus u ero npuMeHeHne B Me-
JuiHe. MeToabl KOJTMYEeCTBEHHOTO ONpeeNieHUs] CYMMapHbIX U MHAMBHIYalbHBIX OeiakoB. Ompe-
JiefieHHe MEPBUYHOM U BBICIINX CTPYKTYpP OEITKOBBIX MOJIEKYIL.

CrnoxHble O6enku: omnpeneneHue; kiaccudukanus. KpaTkas xapakTepucTuka HYKIEONpPOTEU-
HOB, TJTUKONIPOTENHOB, TUMIOMPOTEUHOB, XPOMOIIPOTEUHOB, (HOCHONPOTEHHOB, METAJUIONPOTENHOB.

HyxneonpoTenHsl: pojb B SIBICHUAX HACIEACTBEHHOCTH; O0IIast XapaKTePUCTHKA OETTKOBBIX U
HNOJMHYKJICOTHIHBIX KOMIOHEHTOB. CTpoeHHe M Ouonoruyeckue (yHKIUU MOHOHYKJICOTH/IOB.
buocuntes nykneotunos. IIpoctpancrBennas opranuzamus moiekyn PHK u JIHK. Mexanuzmbl
CHHTE3a MOJMUIENTHIHBIX 1Ierel Ha pudocomax.



OEPMEHTBI

Onpenenenue. [Tpupoma XuMUYECKOro Kkataanusa. JHEPrusi akTUBALIMKU. Y paBHEHUE ApPpPEHUY-
ca. OcoOeHHOCTH (EpPMEHTOB KaK OMOKATaIM3aTOPOB: BHICOKAs 3(P(PEKTUBHOCTH; 3aBUCUMOCTh OT
busznyeckux U QU3UKO-XUMUYECKUX YCIOBHM cpelbl (Temreparypa, HoHHasa cuia, pH); Bbicokas
U30MpaTeNbHOCTh (CyOcTpaTHas CEHU(PUIHOCTh U CIEUU(UIHOCTD JIEHCTBHA); YyBCTBUTEIBHOCTD
K (PU3UKO-XMMHUYECKUM MapaMeTpaM pa3IU4HbIX BEIIECTB (MHTUOUTOPHI, akTuBaTophl). Kinaccudu-
Kaiusi epMEHTOB, UX HOMEHKJIATYpa U MHCKCAIIHS.

Ctpoenue hpepMeHTOB. AKTHBHBIM IIEHTP, €ro aacOpOIMOHHBIN M KATATUTHYCCKUN yJaCTKH.
Teopuss HABECHHOTO COOTBETCTBUS aKTHBHOTO LIEHTPA CTPYKType cyOcTpaTa. AJUIOCTepHUECKUe
LHEHTPBI, UX PEryasTopHble QYHKIUH. 3HaUEHUE HEOENKOBBIX Ipymil B Mojekyie ¢gepmenta. Ko-
¢depMeHTHBIE QYHKIIMM BUTAMHHOB, UX HE3aMEHHUMOCTb. | MTOBUTAMUHO3bI U THIIEPBUTAMUHO3HI.

OcHoBHble dTanbl (epMeHTaTHBHOrO KHuHeTHKa epMeHTaTUBHOrO KaTalnu3a. AKTHBHOCTH,
€IMHUIIBI ee U3MepeHusi. MoneKylsipHas aKTUBHOCTb (pepMeHTa. ENMHUIBI H3MEpeHus: KOJINYeCTBa
depmenta B cucreMe CU. I'paduk 3aBUCUMOCTH CKOPOCTH (PepMEHTATUBHOM peakyy OT KOHIICH-
Tpamuu cyocTtpaTta (KpuBas HachIeHHs). YpaBHeHHe Muxasmuca-MeHTeH. [ 1aBHBIe KHHETHYE-
CKH€ KOHCTaHThI, UX (pu3Mueckuil cMmbIci. MakcumallbHasg CKOPOCTh peakuuu (Vmax) Kak MOKa3a-
TEJb TMPEACTbHON PaboTOCIIOCOOHOCTH KaTaauTUYecKoro neHTpa pepmenta. Koncranra Muxasnu-
ca (Kwm) xak kpurepuii cpojcTBa pepMeHTa K JaHHOMY CyOCTpary.

WNuaruburopsl GepMeHTOB: HeclenuprUecKue U crenupuieckne; HeoOpaTUMble U 00paTH-
MbI€; KOHKYPEHTHbIE 1 HEKOHKYPEHTHbIE. MeTO/Ibl ONpeeNiCHUs TUIa YTHETCHUS U MHTUOUTOPHBIX
KoHCTaHT. [Ipumenenne uHrnOuTOpoB B MeauuuHe. OOpatuMoe yruereHue (epMeHTa Kak Mexa-
HU3M JeICTBHS OOJIBIIMHCTBA JIEKAPCTB.

AxrtuBamus (¢epmeHToB. Paznuuns gepMeHTHOTro crieKTpa OpraHoB M TKaHed. TkaHecmenu-
¢buunbie hepmentsl. [lonstue 06 nzopepmenrtax. Mzmenenus: pepMeHTHOrO CIIEKTpa B OHTOT'CHE3E
U npu 3a0o0jeBaHUSAX. DH3MMOJMArHOCTUKA. DH3uMoTepanus. HacnencTBeHHblE SH3MMONATHH.
®epMeHTaTUBHBIE METO/IbI aHaIM3a 6uonpos. [ToHsTHe 0 MeTabonu3Me U METabOTMUECKUX MYTSX.

MOJIEKYJISAPHBIE MEXAHU3MBI PET'YJIALIMA 1 CAMOPETLYJIALINN

OCHOBHBIC YPOBHHM pETYJISIIIMMA TPOLECCOB MeTabonm3Ma. ABTOHOMHAs CaMOPETyIISLu.
@dyH1aMeHTaIbHbIE TPUHLUIIBI ABTOHOMHON CaMOperyisiiui (pepMEeHTOB: KUHETHUECKHE CBOMCTBA
depmenTa (xapakrepuszyemble BennuuHamMu Km m Vmax); amnoctepuueckue 3ddextsl cydcTpaTta
u/wim npoaykra. IlonsTie 00 anpTepHATUBHBIX MyTAX MeTaboInM3Ma ofHOro cyocrpara. PesepBHble
yTH MeTaboIM3Ma Kak crioco0 3alluThl KIETKH OT HEXKEIaTeIbHOTO HaKOIIeHus odiero cyocrpa-
Ta WIK OJHOTO M3 MpOAYKTOB. Poib m3opepMeHTOB B obOecrieueHHH crienn(ukd MeTaboiau3Ma B
pa3HbIX Tumnax kieTtok. KimroueBoil gepMeHT MeTaboNIMyecKoro MyTH; MyHKThl BTOPUYHOI'O KOH-
Tpois. HeliporopMoHanbHas perysnus.

Menauatopsl ¥ TOPMOHBL. DHJIOKPUHHAS cucTeMa. MeMOpaHHbIN ¥ BHYTPUKJIETOUHBINA Mexa-
HU3MBI JEHCTBHUS FOpMOHOB. PenenTopsl ropmMoHoB. CHcTeMbl TpaHCMEMOPAHHOTO NMpeodpa3zoBa-
HUSl TOPMOHAJIBHOTO CUTHala. AJleHUIaTIMKIa3Has cucreMa. L{ukinyeckue HyKJIeoTU bl U Apyrue
BTOPUYHBIE TOCPEAHUKHN MEKIY BHEITHUM CTUMYJIOM U BHYTPUKJIETOYHBIMHU UCIIOJHUTENIAMU. Poiib
IPOTEUHKNHA3 B O0eCreueHu CreluPuKy KieTouyHoro otBeta. CTepouaHble U TUPEOUIHBIE TOP-
MOHBI KaK PeryJysiTopbl dKcIpeccuu reHoB. HuzkomosnekynsipHble OelKH MEXKIETOYHOTO OOIIeHUs
U UX KJIETOYHBIE PELIETITOPHI.

Perynsauus Ha reneTnueckoM ypoBHe. buocunTtes 6enkoB (B TOM uncie pepMEeHTOB) Kak Mpo-
1ecc peaym3aiuu HaciaeacTBeHHoN uHpopmanuu. Perummkanus JJHK. Monekymnsipaple MexaHU3MBbI
BBISABIICHHUSI U ycTpaHeHus aedekroB B crpykrype JJHK. depMeHTH M CUTHANBI TPAHCKPUIIIHH.
buocuntes undopmanmonnoit (matpuunoit) PHK; ee mospeBanue (mpoueccunr). MexaHU3MbI
TpaHCIALMU: posib puOocOMHBIX U TpaHcnopTHeIX PHK; renernueckuii xoj, ero cpoiictea. Iloct-
TpaHCIALUMOHHAS MOAU(UKAIUS OerKa.

EnMHCTBO MEXaHU3MOB PETYJISLIUN BCEX TPEX YPOBHEM.

JIVTI U JT bI: CTPOEHME, CBOVICTBA, ®YHKIIUMU.



BUOJOINMUYECKHUE MEMBPAHDGBI

Jlununer: onpenenenue u kinaccupukanua. Ctpoenue U GU3NKO-XMMHUECKHUE CBONCTBA TpHa-
[WITJIMIEPOJIOB, BOCKOB, (POCHOIUMUIOB, TIMKOIUINIOB U CTEPOUIOB. TpHALMITINIIEPOIBI KaK
MCTOYHUK SHEPTUU U II1aBHast popMa JIeMOHUPOBAHUS SHEPreTHUECKOro MaTepuana. Benyimas poib
dochomunumaos B hopMupoBaHUN OHMOTOTHYECKHX MeMOpaH; 3HaUYeCHUE MIUKOTUIHA0B. CTPYKTYp-
Hasl ¥ peryisiTopHasi PyHKIIMH CTEPOUIOB.

Crpoenne 6uonornyeckux MemMOpaH. JINIUAHBIN OUCIIOi; TUITBI MEKMOJICKYJISIPHBIX CBS3EH B
HeM. CTpyKTYpHBIE OCOOEHHOCTU M POJIb OENKOBBIX M YIJIEBOJHBIX KOMIIOHEHTOB MeMOpaHbl. ben-
KM MHTErpajbHbIC, IOBEPXHOCTHBIE U «3asKOPEHHbIEY. | TMKOKaNUKC. M03auyHOCTh ITOBEPXHOCTU
MeMOpaHbI.

['maBueiimme QyHkun OnomeMOpaH. MexaHn3Mbl IEpEeHOCa MPOCTHIX BEIIECTB Yepe3 MEM-
Opany. Tpancnokasbl. Tpancnoptaeie AT®a3sl. Perynupyembie TpaHcMeMOpaHHbIE KaHabl. Me-
XaHMU3MBI YETTHOYHOTO TPAaHCTIOpTa. AHTUTCHHbIE IeTepMUHAHTHI OnomeMOpaHn. Kierounsie peren-
TOPBL.

BUOJOTINYECKOE OKUCIEHUE

MuUToXoHIpHAIbHOE OKHUCIIEHUE (IpIXaTebHasl 1EMb) KaK OCHOBHOM CHOCO0 YTHUIIU3AIMU
Kucinoposa B opranuzme. KommnoneHTsl apixarenbHoi nenu. KopepMmeHnTHbie GyHKIIMN BUTAMHUHOB
PP u B2. Oxucnurensaoe docopunupoBanue. [lonstue o xoddpoumnuente P/O. Ilorpedburenn
sHepruu AT®. JIpixaTenbHbIil KOHTPOJIb. XEMHOCMOTHYECKAs TEOpHUs compsibkeHus. PazoOuieHue
okucieHus U GpocopmmpoBanus. Pa3o0miaromme areHThl.

Hukotunamunneie 1 (hIaBUHOBBIC JETUIPOreHa3bl KaK HaualbHBIC 3B€HBS MTOJIHOTO U YKOPO-
YEHHOTO BapUaHTOB JBIXATEIBbHOH IIenHu, cooTBeTCTBEHHO. CyOcTpaThl W sHepreTuyeckas 3pdex-
TUBHOCTH 3TUX CHUCTEM.

VY uiiHeHue JpIXaTebHOM 1Lenu MYJIbTU(MEPMEHTHBIM KOMIUIEKCOM OKUCIMTEIBHOTO JeKap-
OokcunupoBaHus o-keTokucnot. Kopepmentusie ¢pyHkimu ButraMuuoB B1u Ba. CyOcrpaTsl yaim-
HeHHoi nenu. CyocTpatHoe pochopunmupoBanue.

[ukn TpukapO6oHOBBIX KuciIoT. XuMu3M peaknuii L{TK; ero kmroueBsie pepmenTtsl. LITK kak
[JIaBHBIN MOCTaBUIMK CYOCTPATOB JIbIXaTEIbHOM ETH. DHEPreTUYECKUI UTOT LIUKJIA.

BuemuroxonapuanbHoe okuciaeHne. OKcuaasbl, UX cyocTpaThl U OHMoOJIOrHyecKas poiib; oopa-
30BaHHE BOJOPOANEPOKCHAA. MeXaHU3Mbl OKCUTE€Ha3HOTO OKUCIeHHs. MOHOOKCUTeHasbl (THAPOK-
CHJIa3bl) U TMOKCUI€Ha3bl; UX BaKHEHIIMe cyOcTpaThl. MUKpOCOManbHasi CUCTEMa OKHUCIIEHHUS KCe-
HOOMOTHKOB, €¢ (YHKIIMOHAJIbHOE 3HAYCHHE.

AxTuBHBIE POpPMBI KHCI0poAa. ICTOYHUKHM UX 00pa3oBaHMs M POJIb B META0OIUYECKUX IPO-
neccax. «JlpixarenbHblii B3pbIB» B Makpodarax M HelTpoduiax; BKIaZ oOpa3yeMbIX aKTHUBHBIX
dopM KuCIIopo/ia B MEXaHU3Mbl aHTHOAKTEpHUAIbHOM 3aIlUThl; 3HAYEHNE MHUEJIoNepoKcuaAassl. Posb
NEPEKUCHOI0 OKUCJIEHUS JUNUIOB. Poib akTUBHBIX QopMm kucnopona. Kparkas xapakrepucTuka
(bepMeHTaTUBHBIX (KaTaja3a, MepOKCHIa3bl, CYNEPOKCUIIMCMYTa3a) U He(pepMEHTHBIX 3BEHbEB aH-
TUOKCUJAHTHOM 3aIIUTHI.

METABOJIN3M VIJITEBOIAOB

VYrneBoabl: onpenenenue, kiaccupukanus, Ouogornyeckoe 3HaueHue. Benymas pons B Ka-
4yecTBEe UCTOYHMKA dHepruu. [lepeBapuBanue yriieBogoB. KoHIEHTpanus IIFOKO3bI B KPOBH 3/10pPO-
BOT'O YeJIOBEKa U METObl €€ ompeeneHus. [ maBHple myTH MeTabonu3Ma IIoKo3bl. ['ekcoknHaza
KaK KJII0YeBOH (PepMEHT, JIUMUTHPYIOLINI COBOKYIHYIO CKOPOCTh BCeX IMyTed MeTabonu3Ma IITo-
KO3BI.

Cuntes u pacnaj raukorena. I[lenrozodocdaTHblil myTh MeTab0IM3Ma IIIFOKO3bI, €T0 JIOKAJIH-
3a1us B KJIETKE, XUMHU3M, JUMHUTHPYIOIIEE U PErYISITOPHOE 3BEHbS; UX POJIb.

AdpoOHBIN pacnaj TIIOKO3bl M TNIMKOTE€HA, XUMHU3M, PEryisius, posb. [ IMKOHeoreHe3 Kak
HOBOOOpa3oBaHUE YIJIEBOJOB M3 META0OJUTOB aMUHOKHUCIOT, U3 TIMIEpUHa JUnuaoB. torosoe
ypaBHEHHE M SHEpreTHueckuil OanaHc OMOCHMHTE3a TIIIOKO3bl (TIMKOreHa) u3 nupysara. ['mukonus,
ero poiib. [TonsiTHe 0 rMKoaUTHYECKON okcuaopenykuuu. Cyap0a J1akTaTta y BBICHINX )KHUBOTHBIX.
Obparenue rimKoIn3a



ABTOHOMHASI CAaMOPETYJISIUS YHEPTEeTHUECKOTO MeTaboIM3Ma YIrIIeBOJOB. DHEPreTUYECKUI
3apsij KJIETKU KaK BaKHEHIIni (pakTop caMoperyyisiuyd UHTEHCUBHOCTU pacnana (yTUIN3alun) yr-
JeBOIOB. HampaBieHHOCTh POIIECCOB MTPH MHTEHCUBHOM MBIIIIEYHOM paboTe, B COCTOSIHUU TTOKOS
pu U30BITOYHOM YIJIEBOAHOM MUTAaHUM Ha (OHE MaJOMOABMXKHOIO 00pasa >Ku3HHU. B3zaumMocBs3b
MeTabor3Ma YriieBOAOB U JIUITH]IOB.

['opMmoHanbHas perynsiuus Metabonu3ma yrieBojoB. MUHOpHbIE (HEIHEpreTUYeCcKue) MyTH
Mmetabonu3ma yrieBonoB. OOpa3oBaHue YpPOHOBBIX KHCIOT. CHHTE3 TE€KCO3aMHHOB M UX N-
anetuaupoBanue. brorenes N-aneTUIHEHPaMUHOBOM W IPYTrUX CHAJIOBBIX KHUCIOT. OO0Iiee mpea-
CTaBJICHHE O OMOJOTHYECKOW POJU U Ccroco0ax MOCTPOCHUS OJIUTOCAXaPUIHBIX CTPYKTYP U TIIUKO-
3aMHUHOTJIMKAHOBBIX IICTICH.

METABOJUNU3M JIUIINAOB

Jlunuapel: omnpenaeneHue; KiaaccuuKanus; rIaBHene QyHKIUN — SHepreTuyeckast (amuir-
JMLIEPOJIbl), CTPYKTYpHas U perynsaropHas (dpochonunuapl; NUKOIUNUAbL, ctepousl). [lepeBapu-
BaHME MMUIIEBBIX KHUPOB; OCOOCHHOCTH JETCKOT0 Bo3pacTa. Poiib Kenun B nepeBapruBaHUU JIHUIUI0B
U BCachbIBaHUM 00pa3yroluxcs NpoJyKToB. PecuHTes TMIINAOB B SHTEPOLUTAX, TPAHCIOPT B COCTA-
BE XWJIOMHUKPOHOB U JICIOHUPOBAHHUE B KUPOBOH TKAHU.

KartaGonu3m TpuaumiarauuneposoB. [J1aBHble 3Tanbl: JIMNOAU3 (KIOYEBas pOJib TOPMOHYYB-
CTBUTEJIBHOH JIMIIa3bl aAUIIOLUTOB); TPAHCIIOPT MPOIYKTOB TUAPOJIN3a C TOKOM KPOBU (pOJIb allb-
OyMHHA); IYTH YTWIN3ALUU UX B JPYTrUX KieTKax. AKTUBaIMs riuueposa u ero oomeH. Karabo-
JIM3M JKUPHBIX KHCJIOT: MX aKTUBAIM 110 anmi-KoA; TpaHCTIOPT alliiIbHBIX OCTaTKOB BHYTPh MHUTO-
XOHJAPUH; XMMU3M peakluil B-OKUCIIeHUs KUPHBIX KUCIOT M SHEPreTHUECKUi uTor npouecca. Me-
tabonndeckas cyap6a anernn-KoA. Camoperymsinus OHOCHHTE3a KUPHBIX KUCIIOT.

buocunTes 3¢pupoB mmnepona. docdarugHas KUCIoTa — OOIIMH MpPEIIIECTBEHHUK TpHUa-
WITIAIEPOIIOB U Tiurepodochomumumos. [Tytn 6mocunTe3a u Kataboiam3Ma MEeMOPaHHBIX JTUIIH-
noB. ['opMoHanbHas perynsanus MeTaOoau3Ma TPHALMITIMLEPOJIOB: MEXaHU3Mbl JICHCTBUS UHCY-
JIMHa, [JII0KaroHa, aJpeHajanHa, FOpMOHa POCTa, THPOKCHHA.

KeroHoBbIE Tena Kak aJbTEPHATUBHBIN IJIIOKO3€ dHepreTudeckuii Matepuan. CuHTE3 U yTH-
JM3aIMA KETOHOBBIX TeJl. MeTObl ONpe/eieHns KETOHOBBIX Tel B KpoBH M Moue. Keronemus u
KETOHYpHS Y 3/I0POBBIX JIFOJEH U IIpU caxapHOM Juadere.

buorenes xonectepona. HauanbHble cTaiuM U UX NMPOCTPAHCTBEHHAs] OTTPAHUUYEHHOCTH OT
O6unocHuHTe3a KeTOHOBBIX Tell. Jlumutupyromas poias ['MI'-KoA-peaykrasbl, yrHeTeHHe ee MeBaslo-
HAaTOM M XoJiecTeposioM. ['opMoHanbHasi peryisius 3Toro gepmenrta. buonornueckue QpyHkunn
xosecreposia. O6pa3oBaHue U GYHKINOHATIBHOE 3HAUYCHHUE )KETUHBIX KUCIIOT.

METABOJIU3M BEJKOB

Hopwmsbl Genka B muTaHud. A30THCTHIA Oananc. Pusnonornyeckuii MuHuMyM Oenka. Kaue-
CTBEHHBIN COCTaB MUIIEBBIX OeIKOoB. HesamMeHnMble aMUHOKHUCIIOTHI, CyTOYHAsi HOTPEOHOCTh B HUX.

[Tpoteonu3. OOmias xapakTepucTHKa M Kiaccuukanus nporeuHas. Manocnenupuusble
MPOTEUHa3bl U TOTAJIbHBINA MPOTEOIU3 B MUILEBAPUTEILHOM TpakTe. JlnarHoctuyeckoe 3HaueHue
AQHAJIN30B JKEIYJOYHOTO COKAa U JTYOACHAIBHOIO COAEPKUMOrO. BHYTPUKIETOUYHBIN TOTaIbHBIN
pOTEO0JU3, ero 3HayeHue. CrnocoOb! 3alMTH OT N30BITOYHOIO MpOoTeou3a. Beicokocnenupuynbie
nporenHasbl. OTpaHUYEHHBIM NPOTEOan3. BHYTPHUKIETOUHBIE MPOTEHMHA3bI: NOCTCUHTETUYECKAs
Moaudukamus 0enka; 00pa3oBaHre OMOJOTHYECKH aKTUBHBIX MeNnTUI0B. O0mme myTn MeTadom3-
Ma aMUHOKHCJIOT: IeKapOOKCHIINPOBaHKE, 1€3aMUHUPOBaHNE, TIepeaMUHUPOBAHHE.

JlexapOokcuina3zpl aMUHOKHCIIOT: XMMH3M KaTallu3UPyeMOHl peakiuu; ee HeoOpaTUMOCTb;
yuyacTue BUT. Be; MeanaTopHble QyHKIIMM KOHEYHBIX MPOAYKTOB. MIHAaKTUBAIMsI aMUHOB C Y4acTH-
eM aMMHOKcH1a3. [IpocTpancTBeHHOE pa3rpaHnyeHne JekapOoKkcuiaa3 1 aMUHOKCH/IA3.

OxuCcIUTENBHOE 1€3aMUHUPOBAHIE AMUHOKHUCIOT. XMMU3M PEaKLIUU U UX poib. Peakuus ne-
peaMHUHHPOBaHUS (TpaHCAMUHUPOBAHUS): MEXaHU3M peakiiu; poib ButamuHa Be; ATAT u AcAT;



JUAarHOCTUYECKOE 3HAYCHHUE MX OIpPEAENICHUs B KPOBU. POib IriryraMaTaeruaporeHassl B CONpsKe-
HUU TPAaHCAMUHHUPOBAHUS U I€3aMUHUPOBAHUS aMUHOKHUCIIOT (HEMPsIMOE JIE3aMUHUPOBAHNE).

BpemenHnoe u okoHuUaTeNnbHOE 00€3BpEXMBAHUE aMMHUaKa y denoBeka. CHHTE3 MOUEBUHBI B
neyeHu. Perenepanus acraprata Kak MEXaHU3M CONPSDKEHUS LIUKJIA CUHTE3a MOUYEBHUHBI C LIMKJIOM
Henpsmoro aezamuHupoBanus U ¢ L{TK. ['mrok030-alaHMHOBBIN LUKII, €r0 POJIb B TPAHCIOPTE aM-
Muaka ¢ kpoBblo. OOpazoBaHue acrnaparvHa M riiyTaMHHa, UX cynpba. Ponb rimyramuna B noajep-
YKaHUM KHCIIOTHO-OCHOBHOI'O paBHOBecusl oprann3ma. CyTouHas 3KCKpeluss MOYEBUHBI U1 aMMHUAKa
C MOYOH.

OcobeHHoCcTH MeTa0oaM3Ma OTACTBHBIX aMUHOKUCIOT. [ IMIIMH U CepUH: MEXaHU3MBbI B3aH-
MoTIpeBpallleHuii; 00pa3oBaHrue OJHOYTIEPOAHBIX Ipyln U KopepMeHTHas (PyHKUHS TETparuapo-
¢onara B peakuusx ux nepeHoca. Bexymas pons dpochornunepara B Onorenese cepuna. CepuH Kak
MPEIECTBeHHUK ATaHOJIAMHUHA U C(PUHTO3MHA JIMIHUJIOB. Y4YacTue TIIMIUHA U TeTparuapodoara B
CHUHTE3€ ITypUHOBBIX OCHOBaHMH. Ponb rmumHa B OWMOCHHTE3€ TIeMa: XWMHU3M CYKIUHAT-
[JIMLIMHOBOTO LIMKJIA; KOHACHCAUs MOJIeKy) mophoOmIMHOreHa U BKJIIOYEHHE MOHA >Kene3a B 00-
pasoBasiieecs nopdupruHoBoe KoJbi0. OOpazoBaHKEe HUCTEHHA U3 CEPHHA U METHOHMHA. [ 'omMoIu-
CTeHH U roMocepuH. Ll1cTenH kak HICTOYHUK THOATaHOIaMHUHA B OnoreHese kopepmenta A. CunTes
u ¢yHKIMU riryratuona. Llucrennanokcurenasa; oOpa3zoBanue cyiabdara u TaypuHa. [ THIUHOBEIE,
TaypUHOBBIE U CYyJIb(haTHbIE KOHBIOTATHI KEMYHBIX KUCIOT M JPYTrUX BeliecTB. AKTHBHas (popma
METHOHHMHA KaK HCTOYHUK METHJIBHBIX rpymra. JIokanu3anus peakuuii CHHTe3a KpeaTHHa, ero Ouo-
jgorudeckas poib. MertunmanoHmn-KoA kak crnenuduyeckuii MeTabOIUT METHOHWHA, BajlWHA U
n3oneinuna. Kopepmentnas ponb But. B12 B n3omepuzanuu metuiManoHmi-KoA 10 cykiuHui-
KoA u B 006pazoBaHuu METHOHMHA U3 roMolucTenHa. [IpeBpaiienue riyramara B MpOJIMH: XUMU3M
peakuuii; TOpMOKEHHE KOHEUHBIM MPOAYKTOM; OOpalleHue Mpoliecca KakK INIaBHbIM MyTh KaTabo-
nau3Ma nponuHa. OcoGeHHOCTH MeTaboau3Ma (peHuIaTaHuHa U THPO3WHA: TJIAaBHbBIE yTH; (PYHKIIH-
OHAJBHO 3HaYMMbIe MeTaboNuTHl (THpoKcHH, JJODA, agpeHanuH, HOpaJpeHAINH, MEJIaHUHBI); 00-
pa3oBaHUE U JANbHEWINNE MPEeBpAlICHHs TOMOTCHTU3HMHOBON KHCIOTHI. ['eHeTndyeckue IeQeKThI
MeTabonu3mMa (eHUIaaHNHA U THPO3HHA: OMOXMMHUYECKHE HApYIIECHUS M BEIyIIHE KIMHUYECKHE
MpOsIBIICHUS. TpU (PEHUIKETOHYpUU, TUPO3MHO3E, AIbOMHU3ME, ANKANTOHYypuu. buoxmmuyeckas
JTMAarHOCTHKA U COBPEMEHHbBIE METO/IbI JIEUEHUS! (PEHUIIKETOHYPHUH.

Posb aMMHOKHCIIOT OMOCHHTE3€ MyPUHOBBIX Y MUPUMUMHOBBIX MOHOHYKJIEOTHU/IOB. Y4YacTHe
ButaMuHOB Bc u Bi2. [Tonsitue 06 aktuBHoMm Cl. Camoperynsauus cunteza UM®, AM® u T'MO.
XUMHU3M IpeBpaleHUss pUOOHYKICOTHIOB B A€30KCUPHUOOHYKIEOTH/IbI; POJIb THOpEJoKcHuHa. KaTa-
00JM3M HYKJIEMHOBBIX KHCIIOT; CyOCTpaTHas celuMpUUHOCTh HykKiea3. Pacnag MOHOHYKJIEOTHIOB.
XVMHU3M paciIeIIeHUs] TUPUMHAIUHOBBIX OCHOBaHMM 10 KOHEUHBIX ITPOJYKTOB U MPEBPAILECHUS ITy-
PUHOB B MOYEBYIO KHCIOTY. DYHKIIMM MOUYEBOM KHUCIIOTHI; HapyIIeHUs ee oOMeHa (mogarpa, Mmoye-
KaMeHHas 00s1e3Hb). PeyTuin3aius MOHOHYKIICOTH/IOB, HYKJIE03U/I0B U a30TUCTBIX OCHOBaHHM.

METO/Ibl BUOXUMWYECKNX NCCIEJOBAHMIA

CnocoObl (ppakiIMOHUPOBAHUSI OMOJIOTMUECKHUX KHUJIKOCTEH M TOMOI€HAaTOB TKaHeH. MeTobl
(GpakLIMOHUPOBAHUS M OUYUCTKU OEJIKOB: BBICAIMBAHME; YIbTPALCHTPU(PYTUPOBAHUE; YIbTPAPHUIb-
Tpanus; eKTpodopes; N3021EKTPOPOKYCHPOBAHHUE; pa3Hble BapUaHTh XpoMmarorpaduu. Juanms n
ero nmpuMeHeHue. MeTo/pl KOJIMYECTBEHHOIO aHalIn3a OeJIKOBBIX (pakiMii KpoBH, UX HHGOpMa-
TUBHOCTb. MeETOJIbl KOJIMYECTBEHHOI'O ONPEIENIEHUSI CYMMapHbIX W WHIUBUAYAJIbHBIX OEJIKOB.
Onpenenenye NepBUYHON U BBICHIMX CTPYKTYp O€IKOBBIX MOJIEKYyJ. TeopeTuyeckrue OCHOBBI XpO-
maTorpaduu, crnekrpodoromerpun, pH-meTpuu, pagioMMMyHHOTO U UMMYHO()EPMEHTHOT'O METO-
JIOB aHaiu3a. AmnmapaTypa ais Onoxumuyeckoro aHanuza. CriocoObl 00paboTKH SKCIIEpUMEHTAIb-
HBIX AaHHbIX. CocTaBieHne TabauIl U rpaduKoB, WITIOCTPUPYIOIINX SKCIIEPUMEHTAIbHbIE JaHHbIE.

YACTHBIE BOITPOCBI BUOXUMHUHN

BMOXMMUA KPOBU



XUMUYECKUH COCTaB M OCNKOBBIN CIEKTP IUIa3Mbl. AIbOYMUHBI, UX TPAHCIIOPTHAS (QYHKITUS
U BKJIJ B OHKOTHYECKOE JIaBJIeHUE Ma3Mbl. [ TOOYIMHBI, UX KpaTKas XapaKTepUCTHKA. JHAOTeH-
HbIe MTHTUOUTOPHI MpoTenHas. benku «octpoit das3si». [lepeHocunkyn MOHOB MeTaLIOB (Tpancdep-
PHH, LEpYJIOIUIa3MUH, MeTaIIOTHOHENH). CTpoeHue U KiacCu(pUKaus JIUMONPOTEMHOB; MEXaHH3-
MBI UX y4acTUsl B KOOPAMHAIMN MeTa0O0IM3Ma XOJIeCTeposia U APYTHX JUIHI0B. MeToabl Kojmue-
CTBEHHOT'O aHaM3a OeNKOBBIX (Ppakuuii KpoBH, UX UH(DOPMATUBHOCTH. DEPMEHTHI IJIa3MBbI: «CO0-
CTBEHHBIC» U MONAJAIONINE TPU MOBPEXKACHUH KIETOK. J[narnoctuueckoe 3HadeHue ananusa ep-
MEHTOB I1a3Mbl. HeOenkoBble opraHndeckre KOMIIOHEHTHI I1a3Mbl. Baxkueliue azoTcoaepxaiine
coeMHEeHusl. MeTOIbl U JMarHOCTHYECKasi IEHHOCTh ONpeAeTIeHUsS HeOSTKOBOIO a30Ta, MOYEBHHBI,
KpeaTHHa U KpeaTHHUHA B Iu1a3Mme. be3a3zoTucreie opraHnyeckue COeAUHEHUsI, UX MIPOUCXOXKICHUE
U IMarHOCTHYECKOE 3HAUCHHUE aHaji3a HEKOTOPHIX M3 HUX (TJIIOKO03a, MUPYBAT, JaKTaT, KETOHOBBIC
Tena, xoyiectepos). MuHepaabHble KOMIIOHEHTBI KPOBU: paclpe/elieHne MeXay IJIa3Moil U KIeT-
KaMU; HOpMaJIbHbIC JUAMa30HbI KOHIICHTPAIMA BAKHEHIIINX U3 HUX.

®opmeHHbIE 371eMEeHTHI KpoBU. OCOOEHHOCTH XMMUYECKOT0 COCTaBa U METab0JIM3Ma IPUTPO-
I[IUTOB U JIEMKOIIUTOB.

['maBueiimue Qynkuuu kpoBu. OOIIME 3aKOHOMEPHOCTH ACHCTBUS KACKaJHBIX CHUCTEM IPO-
TEOJIM3a; UX B3aMMOCBSI3U B OCYIIECTBICHUN 3aIIUTHBIX (DYHKITHIA.

Cucrema cBepThIBaHUS KpOBU. BHyTpeHHUI U BHENIHHMI MeXaHU3MbI TreMokoarynsauuu. O0-
paszoBanue ¢ubpuHa, popmupoBanue Tpomba. 3HaueHNe BUTaMHHA K JUIsI cCHCTEMBI T€MOKOAryJisi-
uu. Cucrema ¢pubpuHonu3a: TuApoIn3 GubpHUHA MIa3MUHOM; TUIA3MUHOT€H U €r0 aKTUBAIUS; MH-
rHOUTOPHI TJIa3MHHA U aKTHBAaTOPOB IUIa3MUHOTeHA. ECTeCTBEHHBIE aHTHKOATYJISIHTHI KPOBH (aH-
TUTPOMOMH, TE€HIAPHH).

VYyacTie KOMIIOHEHTOB KPOBH B MEXaHM3Max MMMYHHOH 3aIIuThl. |'yMOpajbHBIE U KJIETOY-
Hble (pakTOphl UMMYyHUTETA. T- U B-muM@ouuTel, nX OMOIOTUYECKU aKTUBHBIE MPOAYKTHL. CTpoe-
HUe, KiIaccupukanys 1 QyHKIUH UMMYHOTII00ynHOB. [lonsarue 06 mmmyHoneduuurax. Komme-
MEHT Kak cucTteMa obecrieyeHus] (yHKIIMOHAIBHBIX MOCIEACTBUM pacro3HaHUs aHTHIE€HA aHTHUTe-
oM. Kimaccnueckunii ¥ aabTepHATHUBHBINA NYTH aKTUBALUKA KOMIUIEMEHTA. DyHKIIMOHAJIbHAS 3HAYH-
MOCTb «ITOOOYHBIX» MENTHUIOB (aHADUIATOKCHHBI).

Perymsanus cocyamcToro ToHyca MOCPEICTBOM Ba30aKTUBHBIX MenTHIOB. KpaTkas xapakre-
PHUCTHKA KAJNTMKPEUH-KUHUHOBON M pEHUH-aHTUOTEH3MHOBOM CHCTEM; UX B3aUMOCBSI3b.

JpixarenbHas QyHKIUS KpoBU. MONEKyIsIpHbIE MEXaHU3MBI Tra3000MeHa B JIETKUX W TKAHSIX.
KpuBas okcureHHpoBaHUS T€MOTIIOOMHA; peryisITopHas poib 2,3-audocdoriuiepara B SpUTPOIH-
tax. ['eMorimoObnHoOmaTu. Y4acTue KOCTHOTO MO3Ta, CeJIE3eHKH U TIeUeHH B META00IM3Me TeMOTIIO-
6uHa. Xenezonepuiuraele anHeMu. MeTOAbI KOTMUYECTBEHHOTO OIPE/IEJIEHUs] TeMOTII00MHA B KPO-
Bu. Katabonu3m rema; oOpa3zoBaHue OUmupyOuHa, €ro JajdbHEHINe MpeBpalieHus; cyapoa xemd-
HBIX MUTMEHTOB. OOIIMe MpeICTaBICHHsI O KENTyXe U ee BapuaHTax (reMOJUTHYECKas, 00Typalu-
OHHasl, TAPEHXUMATO3HAas; )KEITyXa HOBOPOXKIEHHBIX). /IMarHOCTHYECKOE 3HAYCHHUE OTpEICICHHUS
CBOOOMHOTO («HEMPSAMOT0») W KOHBIOTHPOBAHHOTO («IIPSMOTo») OMIMpyOHWHA B KPOBH M JIPYTHX
JKEITYHBIX TTATMEHTOB B MOYE.

BydepHbie cuctembl m1a3Mbl KpoBH: OnKapOoHaTHasA, pochaTHast, GeTKoBasL.

BUOXMUMHUA ITOYEK U MOUH

Oynkuun nouek. KiupeHc (ouniieHre) KOMIOHEHTa M1a3Mbl KPOBH Kak MOKa3areiab dPdek-
TUBHOCTH €ro BbIBeIeHUs moukamiu. [Iporecc o6pazoBanus Mmoun. Kpurepun oneHkH Ki1yOOUKOBOM
bunbTpanuy (KIMPEHC WHYJIWHA WIM MaHHHUTONA). MoJekylnspHble MEXaHU3Mbl peadbcopOuuu u
CEeKpeLMH B IOYEYHBIX KaHAIbLAX. VICKIIOYMTENBHO BBICOKMH YPOBEHb YTHIM3aLUU KUCIOPOAA
MOYKAMU M aKTUBHBIA TPAHCIIOPT HOHOB KaK TNaBHeHmui notpedutens renepupyemoro AT®. Ilo-
Ka3aTeld CMEUIAHHOTO KJIHMpeHca ((PHIbTPalMOHHO-PeaOCOPOIMOHHBI U (UIBTPALUOHHO-
CEKpEIMOHHBIN). Posib Movek B perynsuny KUCIOTHO-OCHOBHOTO PaBHOBECHS, OCMOTHYECKOTO /1aB-
JIeHUS KHUJKOCTEH Telsla, BOAHO-JIEKTPOJIMTHOrO OanaHca, apTepHalIbHOTO JIABJIEHUS, MPOLIECCOB
OPUTPOION3a. [IMKOHEOreHe3 B MOYKAX KAaK HEIKCKPETOPHBIM MEXAHW3M IIPEOJOJICHHS alnuzo3a.
Tkanecnenuduueckue GepMeHThI: TTUIHUH-aMUIMHOTpaHCchepasa; r’uIpoKcuiIa3sl BUTaMuHa D3.



Heiiporymopanbhas perynsiust GyHKIUN MMOYEK: MOJEKYJISIpHbIE MEXaHU3MbI ACUCTBUS ajl-
PEHEPru4ecKoil CTUMYJISALUHN, CUCTEM Ba30aKTUBHBIX NENTUIOB (PEHUH-aHTMOTEH3UHOBAs, KaJllu-
KpPEHH-KMHUHOBAsI), Ba30IPECCUHA, albJOCTEPOHA, MPEJICEPAHOr0 HaTpuilypeTHueckoro (akropa,
[1apaTropMOHA, KaJIbLUTPUOJIA.

OO6mue cBoiicTBa U coctaB Mouu. CyTouHasi SKCKpELHs MOYEBUHBI, aMMHaKa, KpEaTUHHHA,
MOYEBOMH M TUIIYPOBOW KHCIOT, 0€3a30THCTBIX OPraHMYECKUX BEIIECTB, MHUHEPAJIbHBIX HOHOB
(Na+, K+, Caz2+, Mgz+, CI", HCO3", docdatsl, cynbdarsr). [laTonoruyeckne cCOCTaBHbIC YaCTH MOYH
(KpoBb, O€JOK, III0OKO3a, KETOHOBBIE Tesa, MOPGUPUHBI, KETUHbIE KUCIOTHI M JKETYHbIE IMUIMEH-
TbI). BO3MOXHBIE IPUYHHBI 00pa30BaHUs U COCTaB MOYEBBIX KAMHEH.

FUOXUMUHUI HEPBHOMW TKAHHU

XUMHUECKUI COCTaB Ceporo u OeIoro BelecTBa Mo3ra. DJIeMEHTapHbIe aKThl HEPBHOM nes-
TEJIbHOCTH: BOBHUKHOBEHUE U PACIPOCTPAHEHHE HEPBHOI'O MMIIYJIbCA; MEXaHU3M IEpeladyd HEepB-
HOT'0 UMIIYyJIbCa Ha IPYTylo KiIeTKy. Baxkneiue HelipomennaTopsl MX Kiaccuukaus, nytu oopa-
30BaHUs M MHAKTHBAIUU. BBICOKHI ypOBEHb a30THCTOr0 0OMeHa U MOTPeOICHUs KUCIOPO/ia B KOpe
rOJIOBHOTO MO3ra. A3poOHBIN pacnaj INIFOKO3bI KaK IJIaBHbIA MCTOUHUK SHEPIUHU Ul HEPBHBIX Kile-
ToK. Mcnonb3oBanne ocHOBHON Macchl AT® s mojaepkKaHusi akTUBHOTO TPaHCIIOPTa HMOHOB,
HalpaBJIEHHOTO0 Ha KOMIICHCALIMI0 U3MEHEHUH TPaHCMEMOpPAaHHOrO IpaJueHTa, BbI3bIBAEMbBIX IPO-
XO0’KJICHHEM HEPBHBIX UMITYJIbCOB.

BUOXMMMHUA MBbIUII
[TpeoOpa3oBaHue XUMHUUYECKOW SHEPrMH B SHEPIUI0 MEXAHWYECKOIO JBMKEHMS — Beayllas
(GyHKIMS MBIILIEYHBIX KJIETOK. benku mMuopuOpuii: cokparutenbHble (MUO3UH, aKTHH) U PETyJs-
TOpHBIE (TPOIOMHO3UH, TponoHUH). CapKoIula3MaTuueckue Oenky; poib MUOrioOuHa. MexaHus-
MBI MBIILIEYHOI'O COKpALIEHUS U pacciaabieHus; posib KaJbIMEBbIX KAHAIOB CapKOIJIa3MaTHYECKON
cetH, KabcekBecTpuHa U Caz+-3apucumoit AT®a3b1 (KanplueBblld Hacoc). Bkiaa pa3nuyHbIX HC-
TOYHUKOB pereHepaunu AT® npu pa3HONH UHTEHCUBHOCTH U JUIMTEIbHOCTH MBIILIEYHON pabOTHI.

3. KoHTpo/ibHBIE BONPOCHI K BCTYNHUTEJILHOMY IK3aMeHY B ACIIMPAHTYPY M0 HANPaB-
JeHHocTH bnoxumusa

benkoBble MOJIEKYJIBI — OCHOBA KHU3HU.
CrpoeHue u kinaccupuKalys NPOTEUHOT€HHBIX AMUHOKHCIIOT.
Baxxneiimme pu3nKko-XxMMHUUECKHE CBOMCTBA aMUHOKHUCIIOT.
Tunsl cBsI3ei MEXly aMUHOKHCIIOTaMH B MOJIEKYJIe OenKa.
YpOoBHM MPOCTPAHCTBEHHOU OpraHu3aIiy 0eika, IepBUYHAs CTPYKTYypa Oemnka.
BropuuHnas cTpykrypa Oenka, ee riaBHEHIINE BapUaHTHI.

7. Tpernunas ctpykrypa Oenka. [loHsTHE O JOMEHHOW OpraHu3anuu OETKOBBIX
MOJIEKYJI.

8. UYerBeptuuHnas cTtpykrypa Oenka. Kondopmarusa Oenka, poiab KoHPOpMAIMOH-
HBIX NIEPEX0/I0B B (DYHKIIMOHUPOBAHUU OEIKOBBIX MOJIEKYII.

9.  ®axkropsl AeHaTypaluu OenKa; ee MexaHu3Mbl. PeHarypanus Oenka.

10. VYrneBoasl: onpeselieHne, KIacCUpUKAIIHS.

11. OOuee npeacTaBaeHue 0 OMOJIOTHYECKON POJIU U CIOCO0aX TTOCTPOCHUS OJIUTOC-
aXapuJIHbIX CTPYKTYpP U IJIUKO3aMUHOTJIMKAHOBBIX 1I€TIEi.

12. Buonormyeckoe 3HaUCHUE YTIIEBOJIOB.

13. Jlumuaer: onpeneneHue, CTpoeHue, KITacCH(pHUKAIIS.

14.  bBuonoruyeckas poJib JUMUIOB.

15.  Crpoenue u pyHKINN OMOJOTHYECKHX MEMOpaH.

16. CtpykTypHBIE OCOOCHHOCTH M POJIb OCNKOBBIX M YIJIEBOJHBIX KOMIOHEHTOB
MEMOpaHBI.

ocoobhwbdrE



17.  Crpoenue u 6uonornyeckast GyHKIMS MOHOHYKIICOTHIOB.

18. buocuHTEe3 HYKJICOTHIOB.

19. HyxieonpoTenHsl: 00mas XapaKTEPUCTHKA OENKOBBIX W TOJTHHYKICOTHIHBIX
KOMIIOHEHTOB.

20. TIlIpocrtpancTBeHHas opranuzaius Mmonekyn PHK.

21. TlpoctpanctBennas opranusanus moaekyn JJHK.

22. Kata®oim3M HyKJIEHHOBBIX KHCIIOT, CyOCTpaTHas cCienu(UIHOCTh HyKJIeas.

23. Pacmajg MOHOHYKJICOTHIOB.

24. Tlpupoaa XUMHYECKOTO KaTaJlu3a.

25. DHeprus akTUBaluU. Y paBHEHHE AppeHHYyCa.

26. OcobenHocTH PepMEHTOB KaKk OMOKATaIM3aTOPOB.

27. Knaccudukanus ¢pepMeHTOB, UX HOMEHKJIATypa U WHJICKCAITHSI.

28. Ctpoenne (QpepMEHTOB: aKTUBHBIM IEHTpP, €r0 aJCOPOLMOHHBIN M KaTaluTHUe-
CKHMM YYaCTKH.

29. Crpoenue pepMEHTOB: aNIOCTEPUUECKUE IEHTPBI, UX PETYIATOPHbIE (QYHKIIUU.

30. Teopus HMHIYIMPOBAHHOTO COOTBETCTBHS AKTUBHOTO IIEHTpPA CTPYKType CyO-
cTpara.

31. OcHoBHBIE dTalbl PEPMEHTATUBHOTO KaTalu3a.

32. VYpaBuenue Muxasnuca-MenTeH. [ TaBHbIE KHHETUUECKUE KOHCTAHTHI, UX (PHU3U-
YECKUN CMBICIL.

33. TI'paduk 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHOW PEAKIUU OT KOHIICHTPAIMH
cybcTpara (KprBasi HACHIIIICHUS ).

34. KodepmeHTHple QyHKINNA BUTAMHHOB.

35. MuToxoHapuaIbHOE OKUCIeHUE. KOMITOHEHTHI IbIXaTeIbHON TETTH.

36. HukoruHamMujHble U (IIABUHOBBIE JETUIPOreHa3bl KaKk HauajdbHbIC 3BEHbS IOJI-
HOTO M YKOPOUYEHHOT'O BApUAHTOB JIBIXATEIbHOM IIETIH.

37. XeMHOCMOTHYECKAsI TCOPHSI COMPSKCHHUS

38. CybctparHoe pocdopunupoBanue.

39. XuMH3M peakiuii UKJIa TPUKAPOOHOBBIX KUCIIOT.

40. KiroueBble (hepMEHTHI LUKIIA TPUKAPOOHOBBIX KUCIIOT.

41. BHEMUTOXOHJPHAIBHOE OKUCIICHHUE.

42. MukpocomanbHas CUCTEMa OKHCIEHHUS KCEHOOMOTHKOB, €€ (DYHKIIMOHAIBHOE
3HauYEHUE.

43. Wcroununku 0Opa30oBaHUS aKTUBHBIX (OPM KHUCIOpPOA.

44. Poab akTUBHBIX (DOPM KUCIOPOJAa B METAOOIMUECKHUX MPOLIeccaXx.

45. «JlprxaTtenbHbIi B3pbIB» B Makpodarax u Hetpoduminax. Bkinag o6pasyeMbix ak-
TUBHBIX (DOPM KUCIIOPOJIa B MEXaHU3MbI aHTHOAKTEPHAIBHOMN 3aIUTHI.

46. TlepexkucHOE OKHUCIICHHUE JIUIH]IOB.

47. Tlytm metabonu3ma TITIOKO3BI.

48. TlenrozodocdaTHblii MyTh METabOIM3Ma TIIOKO3bI, €r0 JIOKATU3alus B KIIETKE,
XUMU3M, JJUIMUTHPYIOITUE W PETYISATOPHBIC 3BEHBS, UX POJIb.

49. AspoOHBIN pacnaj IITFOKO3bI U TIIMKOTCHA, XUMH3M, PETYJISAIHUS, POJIb.

50. CunTe3 u pacmaj IIUKOreHa.

51. T'mroxoHeoreHes.

52. T'nukonus, ero pob.

53. TlonHsTHE O TIIUKOIUTHIECKONW OKCUOPEIYKITUH.

54. Ponb xemuu B IepeBapUBAHKH JIMITHJIOB U BCACBIBAHUH 00Pa3yIONINXCS TPOIYK-

TOB.



55. PecuHTe3 TUOUAOB B SHTEPOIMTAX, TPAHCIIOPT B COCTaBE XUIOMHUKPOHOB U JIe-
MOHUPOBAHUE B )KUPOBOM TKAHH.

56. KarabGomm3m TpuaIruiIrIniepoios.

S57. AxTuBanus rimieposa u ero ooOMeH.

58. KaraGonm3M KUPHBIX KUCIIOT.

59. Ilytu OuocuHTe3a M KaTaboIM3Ma MEMOpPaHHBIX JIMITH/IOB.

60. CuHTe3 u yTHIU3aIUsI KETOHOBBIX TEJ.

61. buocuHTe3 X0NIeCTEpPUHA, €ro POJb.

62. OOpa3zoBanue U QYHKITUN KETIHBIX KUCIIOT.

63. JlekapOokcmina3sl aMUHOKHCIIOT: XUMHU3M U POJIb KaTaTH3UPYyEeMOi peaKInu.

64. OkucnuTenbHOE Je3aMHHUPOBAHNE AMHUHOKHCIIOT.

65. Peakiun nepeaMuHUpPOBaHUS (TPAHCAMUHUPOBAHUS ): MEXaHU3M PEaKIUH; POJIb BU-
TaMrHa Be.

66. AnAT u AcAT, nmnarHocTudeckoe 3Ha4YCHNE UX OTPEACTCHHS B KPOBH.

67. JlokanbHBINA 1 OOIIMIA MyTH 00E3BPEKUBAHUS aMMHAaKa Yy YeJIOBEKa.

68. Ponb aMUHOKKCIOT B OMOCHHTE3€ IMMYPUHOBBIX U MUPUMUINHOBBIX MOHOHYKJIICO-
THIOB.

69. CmocoObI (paKIMOHUPOBAHUS OMOIOTHYECKUX JKUAKOCTEH M TOMOTCHATOB TKa-

HEW.

70. MeTtonbl GpaKIIMOHUPOBAHHS M OUYHUCTKH OCIIKOB.

71. Jluanus u ero mpuMeHEHHUE.

72. MeTonbl KOJIMYECTBEHHOTO OMPEIEICHNUs] CYMMAapHBIX U WUHIUBUYAIbHBIX Oe-
KOB.

73. Teopernyeckue OCHOBBI XpoMaTorpaduu.

74. Teoperuueckre OCHOBBI CIIEKTPO(POTOMETPHUH.

75. Teopernueckne 0oCHOBBI PH-MeTpum.

76. TeopeTudyeckue OCHOBHI PATUOMMMYHHOTO M HMMYHO(GEPMEHTHOTO METOJOB
aHaIn3a.

77. XUMHUYECKUN COCTAB M OCIKOBBINA CIIEKTP TIa3Mbl KPOBH.

78. OyHKIUYU AIbOYMUHOB KPOBHU.

79. T'moOynuHBI KPOBH, UX KpaTKasl XapaKTepUCTHUKA.

80. benku «ocTpoil Gazbi».

81. eixaTenbHast QyHKIMS KPOBH.

82. CrpoeHrie OCHOBHBIX THUIIOB FeMOTJIO0MHA, MX OMOJIOTHYECKask POIb.

83. Cucrema cBepThIBaHHs KpOBH. MeXxaHU3MBI €€ ()yHKIIHOHHPOBAHUSI.

84. Cucrema pubpunonuza. MexaHusmbl ee (HyHKIMOHUPOBAHUS, 3HaUCHUE. AHTHKOAry-
JISTHTBI, CTPOCHUE ¥ MEXaHU3M JCHCTBUS.

85. IlIporeonmuTHyeckas cUCTEMa PErysslUU COCYIUCTOro ToHyca. OOpa3oBaHHE Ba30aK-
THUBHBIX TENTHOB U X WHAKTUBAIIUSI.

86. Cucrema koMIuieMeHTa. MexaHu3Mbl ee (PyHKIMOHUPOBAHUS, POJIb B UMMYHOJIOTHYE-
CKHUX TpoIieccax.

87. ®ynkuuu nouyek. OcobeHHOCTH UX MeTabonu3Ma. ['opMoHanbHas peryisuus Mo4eoo-
pPa30BaHMA.

88. Du3MKO-XMMHUYECKHE CBOMCTBA M XMMHUYECKHUH cocTaB HopManbHOU Mouu. Ilatonoru-
YeCKHe KOMIIOHEHTHI MOYH.

89. Xumunueckuil cocTaB U 0COOEHHOCTH MeTab0IM3Ma HEPBHOW TKaHHU.

90. XwuMuYeckHuil COCTaB U 0COOEHHOCTH MeTabOoJIM3Ma MBIIICYHON TKaHW. BHOXUMUS MbI-
IIEYHOT'O COKPAILECHHS.



4. Kpurepuu oneHKH pe3yJbTaTOB BCTYNUTEIbHOI0 3K3aMeHa B ACHPAHTYPY

Omeem oyenueaemcs Ha «OMAUUHOY, eCU IK3AMEH)EMbIUL:

— JIaeT TOJTHBIC, UCUEPIIBIBAIOIINE U apI'yMEHTHUPOBAHHbBIE OTBETHI HA BCE OCHOBHBIC U JIOTIOJI-
HUTEJIbHBIE 9K3aMEHAIIMOHHBIE BOIIPOCHI;

— JIEMOHCTPHUPYET YE€TKOE 3HAHWE MUCTOYHUKOB (HOPMATHBHO-TIPABOBBIX AKTOB, JIUTEPATYPHI)
Y YMEHHUE UMU T0JIb30BaThCS IIPU OTBETE;

— BIIQJICET NMPHUHIMIIAMYU J0KA3aTeIbHON MEAUITUHBI JIJISl ONPEISICHUS TAKTUKHU JICUCHUS OH-
KOJIOTHYECKHX 3a00JIEBaHMUI;

— OTBETHI PK3aMEHYEMOT0 Ha BOIPOCHI OTIIMYAIOTCS JIOTUYECKON IMOCIEI0BATEIbHOCTHIO, YeT-
KOCTBIO B BBIPQXCHUH MBICIICH U1 000CHOBAHHOCTBHIO BHIBOJIOB.

Omeem oyenusaemcs Ha «XOPOUL0», eCiu IK3AMEHYEeMblLL:

— JIaeT MOJIHbIC, UCUEPIBIBAIOIINE U apI'YMEHTUPOBAHHbBIE OTBETHI HA BCE OCHOBHBIC U JIOTOJI-
HUTEIbHBIC SK3aMECHAIIMOHHBIE BOIIPOCHI;

— OTBETHI HA BOMPOCHI OTIMYAIOTCS JIOTUYHOCTBIO, YETKOCThIO, 3HAHUEM MOHSITHITHOTO arma-
paTa M JIMTepaTyphl MO0 TeME BOIIPOca MPU HE3HAYUTEIbHBIX YIYIICHUSIX ITPH OTBETAX;

— UMEIOTCS] HE3HAYUTEIIbHBIC YITYIIICHHS B OTBETaX.

Omeem oyenueaemcs Ha «y0061emeoOPUmMenbH0oy, eCiu IK3AMEH)eMbll:

— JTaeT HEMOJIHbIE W €1ab0 apryMEHTUPOBAHHBIE OTBETHI HA BOMPOCHI, IEMOHCTPUPYIOIINE
HEMOJIHOE 00I1ee MPeICTaBICHHE U HEeTIOJIHOE MOHMMAHHE CYIIIECTBA [TOCTABIEHHBIX BOIIPOCOB, MO-
HATUMHOTO arapaTta u 00s3aTeIbHON TUTEPATYPHI.

Omeem oyenueaemcs «Heyo081emeopumenbHo», eCiu dK3aMeHyeMblil:

— JIEMOHCTPUPYET HE3HAHUE U HEMTOHUMAaHUE CYIIECTBA MOCTABICHHBIX BOIPOCOB;

— HE BJIaJIC€T MPUHIMUIIAMH JOKA3aTeIbHOW MEIMIIMHBI JJI OMPEISICHUS MOIX0I0B K Jra-
THOCTHUKE, JICUEHUIO U MPOPUIAKTUKE OHKOJIOTMYECKHUX 3a00J1€BaHUM.

JlononHuTebHBIE BOMPOCHI 33AI0TCS 9K3aMEHYEMOMY B CIEAYIOUINX CIydasix:

— KOIJla OTBET OKa3aJICS HEJIOCTATOYHO ITOJIHBIM, YETKHM U SICHBIM;

— KOr'Jla B OTBETE YIMYILEHbI CYIIIECTBEHHO BaXKHBIE CTOPOHBI BOMPOCA WU JAOMYIIEHBI CEPhe3-
HBIE OIIMOKH;

— KOTrJja OTBET HE BBI3BIBAET TBEPJOM YBEPEHHOCTH 3K3aMEHATOpa B JOCTATOYHOCTU 3HAHUU
HK3aMEHYEMOTO.

[Tpu 3TOM 11€NIecO00pa3HO JOMOTHUTEIbHBIE BOMPOCHI CTABUTH IOCIE TOTO, KaK dK3aMeHye-
MBIl McYepIiajJ CBOM OTBET MO JAaHHOMY BOIIPOCY, BO BCEX CIy4asix JOMOJHUTEIHHBIE BOMPOCHI
JOJIKHBI OBITH SICHO U YeTKO C(OPMYIHMPOBAHBI, @ UX COJEp>KaHUE HE JJOHKHO BBIXOIUTH 3a Ipejie-
JIBI IPOTPAMMBI.

5. YuedHo-MeToanuyeckoe U HH(POPMALMOHHOE 00eceyeHue JUCIIHIIMHBI
a) OCHOBHasI JIUTEPATypa:

1.  buosornueckas XuMus C ynpaxHeHUsIMH U 3aaadamu: yueOHuk / nmoxa pen. C. E. Cese-
puna. — M.: I'DOTAP-Menaua, 2011. — 624 c.
2.  buoopranmveckas XMMUs: pyKOBOACTBO K MPAKTHUECKUM 3aHATHSAM: ydeOHOe rmocooue /

noa pen. H. A. TrokaBkunoil. — M.: I'90TAP-Menua, 2012. — 168 c.

3. bpaya T. A. I'eHoMmbl. — M.: UH-TYT KOMIIBIOTEpHBIX HccinenoBanuii, 2011. — 944 c.

4.  T'yGapeBa A. E. buonoruueckas xumus. CUTyallMOHHBIE 3a]1a4l M TECThI: yuyeOHOE MO-
cobune. — M.: 'DOTAP-Menua, 2016. — 528 c.

5. 3Bamanus Ui CaMOCTOATENBHOM pabOThI MO OMOJIOTUYECKOH XUMHHM JJISi CTY/IEHTOB Jie-
4yeOHOTr0, NeANATPUUECKOr0, MEAUKO-NIPOPHIAKTUYECKOT0, (apMalleBTUYECKOT0 U CTOMATOJIOTnYe-
cKoro (akynabTeToOB: yueOHO-MeTonndeckoe nocodue / moxa pen. A. Y. Konorumu, JI. I'. IIpokonen-
k0. — Kypck: KIMYVY, 2012. - 112 c.

6.  3esepos E. I'. buoxumus (o6mas, MmeauuuHckas u papmakonoruyeckas). Kype nexuuit
(+ CD-ROM). — M.: Meaununckoe uH(GopMarnonHoe areHTcTBo, 2014. — 456 c.

7. Kamman U. I'. MexmonekysipHble B3aUMOJCHCTBUSA: (U3NUYECKass MHTEpPIpETaLus,



KOMITBIOTEPHBIE PACUEThl U MOJENbHBIE NIOTEHIMAIBL: IIep. ¢ aHria. — M.: bunowm, 2014. — 400 c.

8.  Kucenes ®. JI., Umsautos E. H., Kucenesa H. I1., Jlesuna E. C. MonexynspHas OHKO-
JoTHsi: OT BUPYCHOM Teopuu K nedenuto paka. — M.: I’'EOC, 2013. - 152 c.

9. KumkyHn A. A. buoxumMudecKkue ucciae0BaHus B KIMHUYECKON MTpaKTUKe. PyKoBoICTBO
Ui Bpaueil. — M.: MeauuuHckoe nHGOpMalMOHHOE areHTcTBo, 2014. — 528 c.

10. KopxeneBckas M. A., Auucumona JI. E., bononuna B. I1., Po3endensn C. B., Crena-
HoB H. H., Toro E. ®. MonekyinsipHas OM0IO0TrHs ¥ MaTOJIOTUsL KIIETKU: KypC JIEKIUH 171 CTYAEHTOB
MEJUIIMHCKUX BY30B: B 4-x yactsax: Yacte 1. Ctpykrypa u ¢pynknus kietku. — CII16.: CII6OIMY,
2011.-4Y.1.—55¢c.

11. Koganenko JI. B. buoxumuueckre OCHOBbI XUMUU OMOJIOTHYECKH aKTUBHBIX BEILECTB:
yuebHoe mocooue. — M.: BUHOM, Jlabopatopus 3uanuid, 2012. — 229 c.

12. TlpuHUUNIBI ¥ METOABI OMOXMMHH U MOJICKYJIsIpHOUM Omosorum / moja pea. K. Yuicon,
JIx. Yonkep; niep. ¢ anri. — 2-¢ u3a. — M.: BUHOM. JlaGopatopus 3nanuii, 2015. — 848 c.

13. Py6Gan 3. [I. 'eneTnka yenoBeka ¢ OCHOBaMU MEAUITMHCKON TEHETHKHU: YUYCOHUK. — 3-€
u31., crep. — PoctoB u//l: @enukce, 2013. —319 c.

14. TaranoBuu A. /., Omeuxuii 3. U., KotoBuu WM. JI. Ilatonorndeckas Oumoxumus. — M.:
bunowm, 2015. — 448 c.

0) 1OMOJIHUTEIbLHAS JINTEpaTypa:

1.  bapsiunuxos A. 1O., Humxkun 0. B. MMMmyHonornueckue npo6iemsl anonro3a. — M.:
Onutopuan YPCC, 2002. — 320 c.

2. bepmreitn JI. M. buryanunsl: 3KcraHcusi B MpakTUdeckyro oHkojoruio: ([Ipomutoe u
Hactosmee). — CI16.: Dckynan, 2010. — 142 c.

3.  buoxummus: pyKoOBOJCTBO K MPAKTHYECKHM 3aHATHAM: yueOHOe mocobue / mox pen. H.
H. Yepnora. — M.: I'D0TAP-Menua, 2009. — 240 c.

4.  36apckuii M. b. Opranusauus kierodsoro sapa. — M.: Menununa, 1988. — 368 c.

5.  HNwmsanuroB E. H., Xancon K. I1. MonekynspHasi OHKOJIOTHS: KIMHUYECKHE ACHEKThI. —
CII6.: CIIGMALIIO, 2007. — 212 c.

6. KampriunukoB B. C. CipaBoUHUK [0 KIMHUKO-OMOXUMHUYECKUM HCCIIEIOBAaHUSM U Jia-
OoparopHol auarHoctuke. — 3-¢ m3a. — M.: ME Tnpecc-unadopm, 2009. — 896 c.

7. Knunnueckast 6uoxumust / mon pea. B. A. Tkauyka. — M.: IDOTAP-Meaua, 2008. —
264 c.

8. Komog B. I1., lIIBenosa B. H. buoxumus: yueOHUK A5 BY30B. — 3-€ U3/l., CTEPEOTHUIL. —
M.: JIpoda, 2008. — 638 c.

9.  CkynaueB B. Il., boraues A. B., Kacnapunckuit ®. O. MemOpanHas 6MO3HEpreTHKa:
yuebHoe nocobue. — M.: U3n-Bo MockoBckoro yH-Ta, 2010. — 368 c.

AKypuaabi
. buoxumus
buomenunuHckas XumMus
B mupe Hayk
Bectauk Akagemun Meaunuackux Hayk
Bectauk PAH
Bectauk Ceepo-3anagHoro ['ocynapcTBeHHOro MeIUMIMHCKOTO YHHMBEPCUTETA HM.
MeunukoBa

7. Bonpocsl MEIUITMHCKON XUMUHU

8.  BroieTeHb SKCIIePUMEHTAITLHOW OUOJIOTHH M METUITUHBI

9.  XypHan MUKpOOHOIOTHH, STTHAEMUOIOTHHA U UMMYHOIIOTUU

10. HWmmyHoOMOTHS

11. MenuuuHCKHN aKaJeMUIECKHIH KypHaT

12. Pedeparusnsiii xypaan «BUOXUMUSA

13. Biochemical journal

14.  Journal American medical association

15. Mutation research
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1

6.

Not worry

8) npozpammnoe obecneuenue:

BN~ WNE

0.

Windows 7 Enterprise

Windows Thin PC MAK

Windows Server Standard 2008 R2

Microsoft Office Standard 2010 with SP1

Microsoft Office Professional Plus 2013 with SP1

Microsoft Office Professional Plus 2007

IBM SPSS Statistics Base Authorized User License

[Tporpammusrii komrieke «Ilnanby Bepcun «Ilnanst Muan» nabopatopun MMulC
Cucrema qucranumonHoro odydyenus «Moodley

ABBYY FineReader 12 Professional Full Academic

2) 6a3vl OaHHbIX, UHPOPMAUUOHHO-CRPABOUHBIE CUCHIEMDL:
1.
2.
Bl 3apy0exHoro u3aarenbersa Elsevier, www.elsevier.ru
3.
ChI 3apy0EIKHOTO M3JaTeNbCTBa Springer, WWW.Springer.com
4.

RBR O ~No O

0.
1.

Moodle
Hayunast snektpoHHas OMOJIMOTEKA: JIEKTPOHHBIC Hay4YHbIe WH()OPMAIMOHHBIE PECYpP-

Haquaﬁ QJICKTPOHHAA oubmnorTexa: 9JICKTPOHHBIC HAYYHBIC I/IH(I)OpMaLII/IOHHLIC pecyp-

Hayunas snexktponnas 6ubnuoreka: eLIBRARY.RU

DnekTponHas oubmmoreunas cucrema IPRbooKks.

Hay4Hast a7ekTpoHHast OnbinoTeka quccepTaiuii u apropedeparos: Www.dissercat.com
MunwucrepcTBo 31paBooxpanenus PO: www.rosminzdrav.ru

Komuret no 3xpaBooxpanenuto Cankr-IlerepOypra: zdrav.spb.ru

Komurer o 3apaBooxpanenuto JleHuarpaackoii odmacti: www.health.lenobl.ru
Hayunast cets: Scipeople.ru

Poccuiickas HannoHanpHas OnbOIMOTEKa: Www.nlr.ru

HNHTepHeT-calThl
http://www.hematology.ru
http://www.ncbi.nlm.nih
http://www. edu.ru

http://www. bio.msu.ru

http://www. biochemistry.ru
http://windov.edu.ru
http://doprimer.interactiva.de
http://www.cbs.dtu.dk/services/OligoWiz
http://berry.engin.umich.edu/oligoarray/
http://www.tigr.org/software/
http://www.r-project.org
http://affymetrix.com
http://ambion.com
http://invitrogen.com
http://amershambiosciences.com
http://www.ncbi.nlm.nih.gov/Entrez
http://www.ebi.ac.uk
http://www.ncbi.nlm.nih.gov/geo
http://www.kegg.com
http://genome.jp

http://expasy.org
http://www.protocol-online.org
http://www.toulouse.inra.fr/multalin



http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=991.W_k4yZb1oom7gqump8T5_Fb9hJhv0fyY9qxhnlrXHxI.52a9f18591b4cf63bd3bf37c97e06d7fe8fbf598&uuid=&state=PEtFfuTeVD5kpHnK9lio9QkU1tHIaqSGlPn8AqNOdb-kcy3su155GrlZVU9_rdTEif_PVccBk14hfFz77scZMtUG1vWqUriT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcWpwUDFJcmNld2lNNkFOUk50SGJnd0ZaVjZsanBWQkk1YWhIbWY0czhXZkpFTW9OSVRucjhFQnY5LUVxd1VTcFdMcnBFS0dTb1h3&b64e=2&sign=d86f9cf342d33e96b62bb0edb614243c&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszkyVeLsTP_86CxsWttjvC_GES7fjZWkM4XbbhgrlXGiKDr68DPJxwV1_iaw-lUcUYqhP5ds3RM9ncup2nS8Hl5xzVgIlcYcD6ynpRJTC2dBZjJen1lLBacA3LHHTB8ZQ__DXwqaICkYnIXnpfGERqZtcbdvaByaNWGm-ztFWVlr-o&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0gukmZBkPemJrAKm1muU_LDQ7I4HIQwI2ITkfsUb_fbSYFndh8WWM0kWsTi8NamZUg&l10n=ru&cts=1457795998313&mc=3.7474130395316427
http://www.elsevier.ru/
http://www.springer.com/
http://elibrary.ru/
http://www.dissercat.com/
http://zdrav.spb.ru/ru/
http://scipeople.ru/
http://www.hematology.ru/
http://www.ncbi.nlm.nih/

http://pubmlst.org
http://www.mist.net
http://www.restrictionmapper.org
http://www.fr33.net

6. MaTepuajibHO-TEXHHYECKOE 00ecreueHne T CIHTITHHbI

Otnen yueOHO-METOJUUECKON padoTHhI.

Myseit HUM onxonorun um. H.H. Ilerposa.

Hayunas 6ubanorexa.

10 neKUHOHHBIX ayIUTOPUN M y4eOHBIX KaOMHETOB, OCHAILIEHHBIX MOCAJ0YHBIMU MECTaMH,
CTOJIaMH, MEJIOM, TOCKOH M SKPaHOM C BO3MOXXHOCTBIO BHCOTPAHCIIALNN MacTep-KIaccoB U JpY-
TUX MEPOIPHUATHI B ayIUTOPUH.

JlokanbpHas BeMUCIUTENbHAsE ceTh Ha 100 pabouymx craHImii U GecrpoBOAHAs CETh IS KOM-
dbopTHOM pabOTHI C KOMIIBIOTEpaMHU (HOYTOYKaMH) B KaXKJIOM OTJIEJIE, OTJACICHUH U JIAOOPATOPHH CO
CBOOOTHBIM BBIXOJIOM TOJIb30BaTeNei cetu B MIHTepHeT:

— o0opynoBaHue i BUACOKOH(EPEHIICBI3U C BO3MOKHOCTHIO BUICOTPAHCISALUN U 00-
PaTHO# CBSA3BIO B JIFOOBIX JICKIIMOHHBIX ayAUTOPUAX U y4eOHBIX KJIaccax,

—  Wi-Fi B 1100BIX JICKIIMOHHBIX ayJAUTOPHSIX U yIeOHBIX Ki1accax,

—  KOMIIBIOTEpHI ¢ BBIX0/I0M B MHTepHET — 600;

—  KOMIIBIOTEpHBIN KJIacc,

—  MYJbTUMEIUIHbBIC KOMIUIEKCHI (HOyTOYKH — 15, Mynbrumenuiinbie mpoekTopsl — 10).



