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[IporpaMmma BCTYNMTENBHOIO HCIIBITAHUS IO CIICIHATBHON AUCHUIUIMHE broxumusi cocras-
JIEHA B COOTBETCTBUU C TpeOOBaHUSIMU (elepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeNIbHOTO CTaH-
Japrta BeIciiero o0pa3oBaHus Mo HampapieHuto moarotoBku 06.06.01 buonormueckue Hayku (ypo-
BEHb IOJIOTOBKH KaJIpOB BBICIICH KBaJIM(DHUKAIMK), YTBEP)KICHHBIMH INpHKazoM MuUHOOpHAYKH
Poccuu o1 30.07.2014 Ne 871.

CocraBuTtenu mporpaMMbl

No Oamunus, YyeHast cTeneHb,
JIOIDKHOCTB Mecto paboThl
/1. | WM, OTYECTBO 3BaHUE
NmsHUTOB J. M. H., 3asenytomuii HayyHeiM | OI'BY «HUU onkonoruu
1 |EBrennmii mpodeccop, OTZAENIOM OHOJIOTHH uMm. H.H. IlerpoBa»
HaymoBnu qieH-kopp. PAH |omyxoneBoro pocra Munznpasa Poccun
Poraues ¥ i & 3asenyromuii otaesniom | OI'BY «HUU onkonoruun
2 |Muxaun o yaebHo-meromudeckoit | um. H.H. IlerpoBay
BacuiseBuu JOTICHT paboThI Munspapasa Poccun

[TporpaMma BCTYNHUTENHHOTO HCIBITAHUSI TIO CIEIHATBHON MUCHUIUIMHE bruoxumus obpazo-
BaTEJIBHOM IMpOTpaMMBI  BEICIIET0  OOpa3oBaHHS — OPOrpaMMBl  MMOJATOTOBKM  HAYYHO-
HeJaroruyeckux KaJapoB B acmupaHType ofodpeHa Ha 3acenanuu Ydenoro copera ®I'bY « HMUI]
onkojyoruu uM. H.H. IlerpoBay Munsapasa Poccuu 09.06.2020, mpoTtoxos Ne 5.




1. OBIIMUE MOJIOXKEHUSL

HacTtosmas nporpamMma npeaHasHadeHa Jyist OrOTOBKH K BCTYIUTENLHOMY HCIILITAHUIO I10-
crynaonmx B acnupantypy OI'bY «HMMUIL] onkonoruu um. H.H. IletpoBa» Muusmpasa Poccun
10 HarpajieHuro moAroTosky 06.06.01 buonornyeckue Hayku HaIpaBICHHOCThH MPOrpaMMEI buo-
XUMHUSL.

[IporpaMMa BCTYNHTEIBHOTO MCIBITAHUS C(HOPMHPOBaHA Ha OCHOBE (peiepalibHBIX TOCyAap-
CTBEHHEIX 00pa30BaTENIBHBIX CTAHJAPTOB BBICHICTO 0Opa3oBaHUsA IO MPOrpaMMaM CIEIHAHTETa
WJIN MarucTpaTyphl.

2. CTPYKTYPA BCTYIIUTEJBLHOI'O UCIIBITAHUSI.

BerynurennpHoe HCIBITaHKE [0 CIICIHATBHOM JTUCIUIUIMHE COCTOMT M3 JBYX 4acTEi:

— OIICHKA aHHOTAIMH IIPEJII0IaracéMoro JUCCEPTALMOHHOTO UCCIIEI0BaHuUs (TPOBOIUTCS 3a-
OYHO JI0 BCTYIUTEIBHBIX UCIIBITAHUN );

— cobeceoBaHUE.

OCHOBHOM HENBIO BCTYNUTENBHOTO UCIBITAHUS SIBISIETCS BBISIBJIEHHE TOTOBHOCTH IIOCTYIIA-
IOIIETO K CaMOCTOSATENIbHOM HAyYHO-UCCIIEN0BATENBCKON, ONBITHO-3KCIEPUMEHTAIBHOW U HAYIHO-
IIEarOrMIeCcKOi JIEATEIbHOCTH, CIIOCOOHOCTH a0UTYpHUEHTa OPUTHHAIBHO M HAYYHO MBICIHTD, HC-
ITOJTb3Ysl 3HAHUS, YK€ HAKOIUIEHHBIE B HAYKE O OMOXUMUHU U CMEXHBIX 00JIACTIX. YMEHHE MCIIOJb-
30BaTh HAYYHOC 3HAHHUC JJIS CaMOCTOSATENILHOIO MBIIIJICHHUS SIBJISIETCS KIIIOYEBBIM JUIS Oyaymiero
HCCIIE0OBATES.

2.1. OneHka aHHOTAIMH NPEINOIATAEMOro AUCCEPTAHOHHOI0 HCCAe 0BAHNS

BrI00Op TeMaTHKU HAYYHOTO HUCCIEHOBAHUS JUISL MOATOTOBKH AHHOTAIMU IIPEANOIAraeMOro
HAy9YHOTO HCCIENOBAaHMsA OCYIIECTBIIETCS B paMKaX OCHOBHBIX HANpaBJCHHH HAY4HO-
HCCIIEJI0BATENILCKON AEATEIIEHOCTH YUPEKICHHUS, pa3MEIICHHBIX Ha CaliTe YUPErKICHHUS.

[Tocrymarommii IpeacTaBIseT MOATOTOBICHHYIO aHHOTAIMIO BMECTE C 3asiBJICHHEM O IIpHUe-
Me€.

AHHOTaIMs NPEIIoJIaraéMoro HAYYHOTO HCCIICJOBaHHS O(QOPMIISIETCS B COOTBETCTBHH C
npeiaracMeiM mabinonoM (mprtokerne Ne 1) U OlEHHBAETCS PELIEH3EHTOM C HCIIOJIBE30BAHUEM
gek-ycra oT 0 mo 15 6amnos o AaThl Hayaia IPOBEACHHS BCTYTHTEIBHBIX HCIIBITAHUH (IIPHUIIOJKE-
Hue No 2).

Onenka mo yek-nucty oT 0 10 6 GawIoB cUMTAETCsT HEYAOBIETBOPUTENBHOU. [TocTymaro-
i, HabpaBuIKii HIDKE 6 OAJUTOB, BRIOBIBACT U3 KOHKYpCA.

2.2. CrpykTypa H KpHTEPHH OLEHUBAHHSA co0ece10BAHMS
CobecenoBanue npoBogutTess B ycTHOM (opme. IIporpamma cobeceoBaHus BKIIOYAET J[BE
IPYIIIHI BOIIPOCOB:
1. OTBeTHI Ha BOIIPOCHI 5K3aMEHAIIMOHHOTO OUJIeTa O CEHAILHON JUCIHUIIIHHE.,
CobeceoBanus mo Bompocam 6mieta onenuBaercs ot 0 1o 10 6amios.
2. CobecenoBanue O IJIAHUPYEMOM JUCCEPTAIIMOHHOM HCCIEIOBAHHH 110 NPEICTABIICH-

HOM aHHOTAIHH.
Bonpoc o miianupyeMoM JIUCCepTalHOHHOM HcciieoBanuu onenusaercs ot 0 1o 10 6ayuios.

1. Kpurepnu oneHHBaHHS OTBETOB [0 BONpocaM Oujiera baJuibr
OrtBet nouHbIH, 6€3 3aMevaHui, IPOAEMOHCTPHPOBAHEI 3HAHMS 110 CIIELUATBLHON 10
JIUCIUTUIHHE
OTBeT MOJHBIH, ¢ HE3HAYUTENPHBIMH HEJ0YETaMH, POJIEMOHCTPUPOBAHEI 3HA- 8-9
HYs IO CIIEIUAIBHON TUCIUTUINHE
OTBeT He MOJHBIH, C HE3HAYUTEIILHBIMU 3aMeYaHUsAMU 6-7
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OTBeT HE MOJIHBIN, C CYIECTBEHHBIMHU 3aMeYaH UMK 4-5

OTBeT Ha MOCTaBJICHHBIH BOMPOC HE JIaH 0-3
2. Kpurepuu oneHHBAHHA BONPOCA 0 IVIAHHPYEMOM JHCCEPTANIMOHHOM bamer

HCCJICIOBAHHH

OtBeT mosHbBIH, 0€3 3aMedaHuit, MPOJEMOHCTPHPOBAHO MIPE/ICTABIICHHE O TUIAHH- 10

PYEMOM JIMCCEPTAMOHHOM HCCIIeIOBAHUH

OTBeT NONHBIA, ¢ HE3HAYUTEIPHBIMU HEAOUYETAMH, MMPOJACMOHCTPUPOBAHO MPEI- 8-9

CTaBJICHUE O TUIAHUPYEMOM JIUCCEPTAIMOHHOM HCCIICIOBAHUH

OTBET HE MOJIHBIH, ¢ HE3HAYHUTEILHBEIMH 3aMEUaHUSIMU 6-7

OTBeT He NOJIHEIH, C CYIIECTBeHHBIMH 3aMEYaHUSIMHU 4-5

OTBeT Ha MOCTaBJICHHBIN BOIIPOC HE JIaH 0-3

3. COJAEPKAHHUE COBECEJIOBAHUS IO CHEIAAJIbHON TUCHUILINHE
Pazgen 1. OBIIUE BOITPOCBI BUOXUMUHN

Beeznenue B npeaMer. buosoruyeckas XuMUsl: ONpeieieHUue; COBPEMEHHBIN 3Tall pa3BUTHS
OMOXMMUH, €€ MEePCHEeKTUBEI, POJIb U MECTO B CHCTEME OHOJIOTMYECKUX U MEAMIUHCKUX Hayk. Ho-
BbIC HAIIPABJICHUsI B OMOXMMUU: MOJIEKYJISIpHAsT OMOJIOTHS KIIETKH, MOJIEKYJISIpHAS! T€HETHKA, HUMMY-
HOXHUMHMSI, OMOTEXHOJIOTHSI, MOJICKYJISIPHBIE OCHOBBI KOHCTPYHPOBAHHUSI HOBBIX JICKAPCTBCHHBIX Be-
ITIECTB.

5 E JI K U: CTPOEHUE, CBOVICTBA, ®YHKINH

Omnpenenenue. benkoBble MOJIEKYJIBI — OCHOBA JXH3HH. AMHHOKHCIIOTHI KaK CTPYKTYPHBIN
JIEMEHT OeNKOBBIX MoJieKysl. CTpoeHue U Kiaccu(pUKaus KOAUPYEMBIX aMHHOKUCIOT. BaxxHei-
mMe (pU3NKO-XUMHUYECKUE CBOMCTBA aMHHOKHUCIIOT. THITBI CBSI3¢H MEXTy aMHHOKUCIIOTAMH B MOJIC-
KyJie Oelka: KOBaJICHTHbIC (MENTHHAS, TUCYIIb(HIHAS) ¥ HEKOBaJICHTHBIE (Clla0ble TUIIBI CBsI3EH).
Kparkast xapakTepucTika BOJOPOJHON M HOHHOHU CBsi3el, ruIpo)OOHBIX B3aUMOJICHCTBHIA.

VpoBHM NpOCTpaHCTBEHHOH opraHm3anuu Oeinka. [lepBuyHas CTpyKTypa Kak MOCIEIOBa-
TEJIbHOCTh aMUHOKHCIIOT, 3aQUKCHpOBaHHAs MENTHJIHBIME CBSI3IMHU. BTopruHas cTpykTypa Oelka,
ec IJIaBHEHUIME BapHUaHTHI: O-CIHMpallb; P-CKiIaj4aras CTPYKTypa; HEyHopsiioueHHas Ienb. Poib
BOJIOPOJIHBIX CBsI3€H B MOJUIEPKAaHUU BTOPHYHOHM CTPYKTYphl Oenka. Tperwmunas cTpykrypa Oenka
KaK MHAUBUAYAIIbHBIA XapaKTep MPOCTPAHCTBEHHOI'O B3aUMOPACIOIOKEHUS CIIUPAIU30BAHHBIX, [3-
CKJIa/TYaThIX U HEPETYJISIPHBIX (ParMEeHTOB MO TAIHON enu. benku rino0ymnspusie u GuOpuII-
napHble. [IoHsTHE O JOMEHHOW OpraHu3anuy OEJIKOBBIX MOJIEKyJ. UeTBepTHUHAS CTPYKTypa Kak
o0BeAMHEHUE JIBYX WM OoJiee MOJNUMENTHAHBIX 1erieid (cyopemunui). Kondopmanus 6enka, poib
KOH(OPMAIMOHHBIX NEPEXOJOB B (DYHKIIMOHHPOBAHUU OCNKOBBIX MOJEKyJ. HaTWBHOCTH Oeika.
@daxTOopHI IeHaTypalluy; ee MexaHu3Mbl. Penatyparus 6ernka.

Du3HuKo-XUMHYECKUE cBOMcTBa OenKkoB. MoekysipHas Macca ¥ pa3Mepbl Mosekyr. dakro-
pBI cTa0MiIHM3alKy B KOJUIOMIHOM cocTosiHUU. Ocaxenue 0enkoB. MeToipl GpakliuOHUPOBAHUS U
OYHMCTKH O€JIKOB: BBICAJIUBAHME; YIbTpalleHTpU(]yrupoBanue; ynbrpaduiasTpanus; aekrpodopes;
M303J1eKTpo(OKyCcHpOBaHIe; pa3HbIe BAPHAHTHI XpoMaTorpadun. J[namus u ero npuMeHeHue B Me-
JUIHe. MeTo/ipl KOJIMYECTBEHHOTO OMPeIeIeHUs] CYMMapHBIX U WHAUBHIYaTbHBIX 6emkoB. Omnpe-
JieJIeHUE TIEPBUYHOM U BBICIIUX CTPYKTYP OEIKOBBIX MOJICKYIL.

Crnoxuele Oenku: onpesenenue; kiaccudukanus. Kparkas xapakTepucTika HyKJICOPOTEH-
HOB, TJIUKOIIPOTEUHOB, JIUIOMPOTENHOB, XPOMOIIPOTEUHOB, (POCHOMPOTEHHOB, METAIIONIPOTEHHOB.

HykJieonpoTenHbI: pojib B SIBJICHUSX HACIIEJACTBEHHOCTH; 00IIast XapaKTePUCTHKA OEIIKOBBIX U
MOJIMHYKJIEOTUHBIX KOMIIOHEHTOB. CTpoeHue u Ouojyormueckue (yHKIUHM MOHOHYKJIEOTHIOB.
buocunTe3 HykieotunoB. [Ipoctpancreennas opranuzanusi mojekysn PHK u JIHK. Mexanuzmbl
CHHTE3a IOJHIICITHIHBIX [eNel Ha pubocoMax.



OEPMEHTBI

Omnpenenenue. [Ipupoga XMMUYECKOT0 KaTaln3a. DHEPrisl aKTHBAIMU. Y pABHEHHE APpPEHHY-
ca. OcobeHHOCTH (epMEHTOB KaKk OHOKATaIU3aTOPOB: BBICOKast 3()(EKTUBHOCTD; 3aBUCHMOCThH OT
(bu3uuecKkux U (QU3NKO-XMMHUYECKUX YCIOBHH Cpeibl (TeMIepaTypa, HoHHas cuiia, pH); BbIcOKast
U30UpaTeNIbHOCTh (CyOcTpaTHast Cieu()UIHOCT U CHEHU(PHUIHOCTD AEUCTBHS); YYBCTBHTEIHHOCTE
K (pHU3MKO-XMMHYECKUM NTapaMeTpaM Pa3IMYHBIX BeleCTB (MHTHOUTOPHI, akTuBaTophl). Kiaccudu-
Kanust GepMEHTOB, UX HOMEHKJIATYpa U WHJICKCAITHSI.

Ctpoenue ¢pepMeHTOB. AKTHBHBIN IIEHTP, €r0 aJICOPOIUOHHBIA U KaTAIUTHUECKUM YIACTKH.
Teopust HaBEIECHHOTO COOTBETCTBHSI aKTUBHOI'O LIEHTpPa CTPYKTYype cyOcTpara. AJUIOCTEpHUYECKUE
LEHTPBI, UX PEryJaTopHble QyHKIHMH. 3HaUYeHUE HEOEJIKOBBIX TPYII B MoJjieKyJie depmenTa. Ko-
¢dbepMeHTHBIE (DYHKIIMH BUTAMHUHOB, HX HE3aMCHUMOCTD. [ MITOBUTAMHUHO35I ¥ THIIEPBUTAMHHO3BL.

OcHoBHBIE 3Tanbl (epMeHTaTHBHOrO KHHETHKa ()epMEHTAaTHBHOTO KaTaiu3a. AKTHBHOCTB,
eIMHHUIEI €€ u3MepeHus. MoneKyssipHas akTHBHOCTh (pepMeHTa. EMHUIBI H3MEPEHHUS KOJIMIeCTBa
depmenta B cucteme CU. I'paduk 3aBHCHMOCTH CKOPOCTH (EPMEHTATHBHOM PEaKIUH OT KOHIICH-
Tpauuu cybcrpara (KpuBasi HachllleHHUs). YpaBHeHHe Muxasnuca-MenTeH. [ JlaBHbIE KHHETHYe-
CKH€ KOHCTAaHTHI, UX (pu3nyeckuii cMbICi. MakcHMaIbHast CKOpOCTh peaknuu (Vmax) Kak mokasa-
TeJb NMPEAEIbHON paboTOCIOCOOHOCTH KaTtanuTudeckoro eHTpa pepmenta. Koncranra Muxasium-
ca (KM) kax kputepHii cposicTBa (pepMeHTa K JAHHOMY cyOCTpary.

Wuruburopsl ¢epMeHTOB: Hecmenupuueckue u creluduieckue; HeoOpaTuMbie U 0OpaTH-
MBI€; KOHKYPEHTHBIE B HEKOHKYPEHTHBIE. MeTo/IbI ONpeieNIeH s TUIIa YTHETEHHSI © HHTHOUTOPHBIX
KoHCTaHT. [IpuMenenne unruburopoB B Meaunune. Obparumoe yruereHue (pepMeHta Kak Mexa-
HU3M JIeHiCTBUSI OOJBIIMHCTBA JIEKAPCTB.

AxtuBanus pepmentoB. Paznmuuns QepMEeHTHOro CrekTpa opraHoB M TKaHed. TkaHecmeru-
¢uunsie pepmentsl. [loHaTre 06 n3odepmentax. Msmenenus GpepMEHTHOTO CIIEKTpa B OHTOTCHE3E
U npu 3a00ieBaHUSX. OH3HUMOJMArHOCTHKA. DH3UMOTepamus. HaciieJcTBeHHBIE SH3MMOIATHH.
DepMeHTaTHBHBIE METOBI aHaNIM3a 6uomnpol. [loHsTre 0 MeTaboIu3Me U METAOOJIHMYECKUX MY TSIX.

MOIJIEKYJIAPHBIE MEXAHU3MBI PET'VIIIMU U CAMOPET VJISLIMA

OCHOBHBIE YPOBHHM pETYJLIIMU IPOLIECCOB MeTaboJM3Ma. ABTOHOMHAS CaMOPETYJISIHSL.
QynnaMeHTaNbHbBIE IPUHIAIEI AaBTOHOMHOM CaMOpETryJISIHN (JepMEHTOB: KHHETHUECKHE CBOWCTRA
depmenTa (xapakrepusyemsle BenmauHamMu KM u Vmax); amioctepuyeckue 3¢hdexTsl cyocTpara
u/ui npoxaykra. [loHsTHEe 00 aJbTepHATHBHBIX ITyTSX MeTaboMu3Ma OJHOro cybcrpara. PesepBHble
IIyTH MeTaboJIn3Ma KaK CIIoco0 3aluThl KIETKH OT HEXEJIaTeIbHOTO HAKOIUICHHUs 0011ero cyocTpa-
Ta WIM OJHOrO M3 MpoAyKTOB. Posib m30odepMeHTOB B obecmeueHnn cHeruuKd MeTabou3Ma B
pasHbIX TUnax kierok. KirodeBoidt ¢depMeHT MeTabOoJIMYECKOro IyTH; ITYHKTH BTOPUYHOTO KOH-
Tpostst. HeliporopMoHasbHast peryJisiiys.

Menuaropsl U TOPMOHBL. DHIOKpUHHAS cucTeMa. MeMOpaHHBIA U BHYTPUKIETOYHBIN Mexa-
HU3MBI JICHCTBHS FOpMOHOB. Penentopsl ropMoHoB. CHCTEMBI TpaHCMEMOpPaHHOTO Mpeobpazona-
HHsI TOPMOHAJIBHOTO CUTHAJIA. AJICHWIATIMKIIa3Has cucteMa. [{ukinueckue HyKICOTUIBI U JPyTHE
BTOPUYHBIE IIOCPEIHUKH MEX/1y BHEIIIHUM CTHMYJIOM U BHYTPHKJIETOYHBIMH HCIIOJHUTENSIMU. PoJib
IPOTEMHKHHA3 B 00ECIIEYCHUN CIeNU(UKU KIETOYHOro oTBera. CTepouIHbIE U THPEOUIHBIE TOP-
MOHBI KaK PEryJisiTOpbl 3KCIIPECCUH I'eHOB. Hu3koMoeKysipHbIe OSIKH MEXKIETOYHOrO OOIICHUS
U UX KJIETOYHBIE PEIENTOPHL

Perynanus Ha resetnueckoMm ypoBHe. buocunTes 6enkoB (B ToM ducie ¢epMeHTOB) KakK mpo-
LECC pealn3aluu HacleACTBeHHOH nHpopMmanuu. Permukanus JIHK. MosnekynsipHble MEXaHH3MBI
BBISIBJICHHSI U ycTpaHeHUs JedexToB B cTpykrype JIHK. ®@epMeHTHI M CHrHAJBI TPAaHCKPHUIIIIKU.
buocunres undopmanmonnoit (Marpmunoit) PHK; ee mospeBanue (mporeccunr). MexaHHU3MBI
TPaHCISIIUK: poJib pubocoMHBIX U TpaHcnopTHeIX PHK; renermueckuii ko, ero coiicrsa. Iloct-
TPaHCIIHOHHAsT MO TUpUKAIHSI Oerrka.

ENMHCTBO MEXaHU3MOB PETYJISIIHH BCEX TPEX YPOBHEH.
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JIMTI Y 1 bI: CTPOEHUE, CBOMCTBA, ®YHKI[WA.
BUOJOIMYECKUE MEMBPAHBI

JInmuper: onpenenenue u knaccudukanus. CtpoeHue u GU3NKO-XUMHIESCKHE CBOMCTBA TpHa-
LUJITJIALEPONIOB, BOCKOB, (POC(OIUIHIOB, TIIHKOMUITHIOB H CTEPOUIOB. TpHAIMITIHIIEPOSIBI KaK
MCTOYHHK 3HEPIHH U IVIaBHas (opMa JETIOHHPOBAHUS SJHEPreTHIECKOro MaTepraia. Beymias posb
bochonunuaos B GopMHpPOBAHHH OHOJNIOTHIECKHX MEMOpaH; 3HaYeHUE TIUKOIUAIHA0B. CTpyKTyp-
Hasl U perynsTopHas QyHKIIUH CTEPOHJIOB.

CtpoeHnue 6uonornaeckux Mem6Opas. JIMMHHBIH OUCITON; THITBI MEXMOJIEKYJISIPHBIX CBSI3CH B
HeM. CTpyKTypHbIE OCOOCHHOCTH U POJIb OEITKOBBIX M YIJICBOIAHBIX KOMIIOHEHTOB MeMOpaHkbL. bei-
KH MHTETPAJIbHBIEC, IOBEPXHOCTHBIE U «3asKOPEHHBICY. | TMKOKaIHKC. M0O3auIHOCTh OBEPXHOCTH
MeMOpaHFI.

I'maBHeidinme ¢pyHkuuu 6uomeMOpan. MexaHHU3MBI IEPEHOCA MPOCTHIX BEHIECTB Yepe3 MEM-
6pany. Tpancnokasel. Tpancnoptabie AT®a3sl. PerynupyeMbie TpancMeMOpaHHbBIE KaHAIBL Me-
XaHU3MBI YEJIHOYHOTO TpaHCIOpTa. AHTHUIE€HHBIE eTepMUHAHTHI 6noMeMbpan. Kietounsle perern-
TOPBHIL.

BUOJOI'MYECKOE OKUCIEHHE

MHTOXOHIpUAIbHOE OKHCJIEHUE (JIBIXaTeNbHas IIelb) KaK OCHOBHOM CITOCOO yTHIIM3alluu
Kucjaopoga B opranu3Me. KommnoHeHTs! gpxatensHoit nenu. KodepmeHnTHbie hyHKIIMA BUTaAMHHOB
PP u B2. OxuciurensHoe (ochopmiuposanue. [lonstue o xoaddumuente P/O. Ilorpedutenu
sHeprun AT®. JlpixaTenpHblii KOHTPOJIb. XEMHOCMOTHYECKAS! TEOPUs CONpPsDKEeHUs. Pazobienue
okuciieHus U ¢pochopurpoBanusi. PazoOimaroiiie areHTsl.

HukxorunamuiHble ¥ (IIaBUHOBBIE AETHIPOTreHa3bl KaK HAadYaIbHBIC 3BEHbBSI IIOJIHOTO M YKOPO-
YEHHOT'O BapHaHTOB JIBIXaTENIbHON IEH, cOOTBeTCTBeHHO. CyOcTpaThl U sHepreTrdeckas 3dhdek-
THBHOCTH 3THX CHCTEM.

Y MHEHUE AbIXaTeNbHOM e MYyIbTH()EPMEHTHBIM KOMIUIEKCOM OKHCIUTEIBHOTO JIeKap-
6okcunupoBanus o-ketokucior. Kodepmentneie ¢ynknuu ButamuroB Bl u B3. Cyberparsr
yinHeHHO# nenu. Cy6cTpatHoe hochopumupoBaHue.

[Tuxi Tpukap6oHoBEIX KucnoT. XumusM peakiui [[TK; ero kimrouessie dpepmentsl. [ITK kax
[JIABHBIHA [TOCTABIIMK CyOCTPATOB JIBIXaTEIBHOM EMH. DHEPreTUISCKUIA HTOT IIHKIIA.

Bremuroxonapuanbaoe okucienue. Okcuaaspl, HX CyOCTpaThl B OHOJNIOTHYecKast poJib; obpa-
30BaHUE BOLOPOANEPOKCHIa. MeXaHH3MBl OKCUT€HA3HOTO OKUCIIEHUSI. MOHOOKCHIeHa3bl (THIPOK-
CHUJIa3bl) U JUOKCUTEHA3bl; UX BaXKHEHIHE cyOcTpaThl. MEHKpOCOMaTbHAs CHCTEMa OKUCIICHHS KCe-
HOOUOTHKOB, €€ (YHKIHOHATHHOE 3HAYCHHUE.

AxtuBHble Gopmsbl kuciopona. VIcTouHHKH HX 00pa30oBaHHs M POJIb B METAOOJIHUECKHX MIPO-
neccax. «/lpIxarenbHbIi B3phIB» B Makpodarax W He#lTpodwmiax; BKIajy 00pa3yeMbIX aKTHBHBIX
(opM KHCIIOpo/ia B MEXaHU3MBI aHTHOAKTEPHAIBHON 3aIUTHI; 3HAYCHUE MUEJIONIEPOKCHIa3kl. PoJib
IEPEKUCHOTO OKHCIIEHMs JHIKUJI0B. Ponp akTuBHBIX opm kucimopoma. Kparkas xapakrepucThka
(epMeHTaTHBHBIX (KaTajia3a, EPOKCHIA3bl, CYIIEPOKCHUTMCMYTa3a) U He()epMEHTHBIX 3BEHBEB aH-
THUOKCHJIAHTHOM 3alUTEHL.

METABOJIU3M YI'JEBOJJOB

YrneBopsl: onpeneneHue, kiaccudukanus, OUosorniyeckoe 3HadyeHue. Bemymas poyis B Ka-
Y4eCTBE UCTOYHUKA 3Hepruu. [lepeBapuBanue yriieonoB. KoHieHTpaluys rifoK036I B KPOBH 3/10pO-
BOI'O 4eJIOBEKA M METOJBl €e ompesesieHus. [JiaBHble myTH MeTaboau3Ma TIIOKO3BL. |'eKCoKnHa3a
KaK KJIIIOUEBOU (pepMEeHT, JIUMHTHPYIONIMNA COBOKYIMHYIO CKOPOCTh BCEX MyTei MeTabosiu3Ma IIIio-
KO3BL.

Cunres u pacnaz riukorena. [learozodochaTHblil myTh METaOOM3Ma TITFOKO3BI, €T0 JIOKAJTH-
3alMs B KJIETKE, XUMHU3M, JIAIMUTHPYIOIIEE H PETYISITOPHOE 3BEHBS; UX POJIb.

AbdpOOHBIN pacmaji IIIOKO3bl U TJIHKOTeHA, XUMH3M, PEryIISIHs, poib. | JIMKOHEeOoreHe3 Kak
HOBOOOpA30BaHUE YIJIEBOJIOB U3 METAOOJMTOB aMHHOKHUCIIOT, W3 TJIMIEpHHA JIMOHIOB. MToroBoe
YPAaBHEHHE U 3HEpreTudeckuil 6ananc OMOoCHHTE3a TIIIOKO3BI (TIIMKOTeHa) U3 MUpyBarta. | THKOJIH3,
ero poisb. [lonsTHe o raukomuTHYeckoit okcumopenykiun. Cyap0a JaKTata y BBICHIHX KHBOTHBIX.
OOparenue rMKoIu3a
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ABTOHOMHAS CaMOPETYJISIMS SHEPreTHYECKOr0 METabONM3Ma YIJIEBOJIOB. DHEPreTHYECKHM
3apsi/l KIIETKHM KaK BaKHEHIIHH (akTop caMOperyJisIiii HHTEHCHBHOCTH pacnaa (yTHIM3aluH) yI-
neBo0B. HanpaBieHHOCTh MPOIECCOB IPH HHTEHCHBHOM MBIMEYHON paboTe, B COCTOSIHUHU IIOKOS U
IpH U30BITOYHOM YIJIEBOJJHOM ITHTaHUM Ha (OHE MaJOMOBMIKHOTO 06pasa u3HU. B3amMocBA3b
METaboJIM3Ma YIIIEBOJIOB U JIUIIH/IOB.

['opMonanpHas peryysinus MeTabonu3Ma yrieBoJoB. MUHOpHbIE (HESHEPTETHIECKHUE) IIyTH
Merabonusma yriepooB. OOpa3oBaHHe YpOHOBBIX KHCJIOT. CHHTE3 IeKCO3aMHHOB H HX N-
aneTmwMpoBanye. buorenes N-aneTunHepaMUHOBOM M IPYTHX CHAJOBBIX KuciHoT. O6Iiee mpen-
CTaBJIEHUE O OHOJIOTMYECKON POJIM U CHOCO0AX MOCTPOCHHUS OJIUTOCAXapUIHBIX CTPYKTYP M [IIMKO-
3aMHHOTJIUKAHOBBIX IICTICH.

METABOIJIU3M JIUIIN]TOB

Jlumupes: onpeneneHue; KiacCUGUKAIST; IMaBHeHIe QyHKIMH — SHEpreTuyeckas (amuir-
JIMUEPOJIBLL), CTPYKTYpPHAs B perysisiTopHas (pochonumuisr; IIHKOIUIU/IBL, CTeporabl). [lepepapu-
BaHHE IHIIEBHIX )KUPOB; 0COOEHHOCTH JIETCKOr0 Bo3pacTa. PoJib Jeiruu B mepeBapHBaHUH JIUIIUIOB
U BCACHIBAHMHM 00Pa3yIONMXCS IPOJYKTOB. PECHHTE3 JIMIHIIOB B SHTEPOIMTAX, TPAHCIIOPT B COCTA-
B€ XMJIOMHUKPOHOB U JISIOHUPOBAHHUE B YXHPOBOM TKAHU.

KaTtabonusM TpHanmiriuneposoB. ['maBHble sTamsl: Jumoiu3 (KIKOYEBas pollb TOPMOHYYB-
CTBHUTEJIPHOM JIMITA3bl aJUIIOIMTOB); TPAHCIIOPT MPOJYKTOB THIPOJIH3a C TOKOM KPOBH (POJb ajlb-
OyMuHa); MyTH yTHIM3AlHH HX B APYTUX KIETKaX. AKTHBAIMs IMIepona u ero oomen. Kara6o-
JIU3M XHUPHBIX KUCIIOT: UX aKTUBanys 10 anmi-KoA; TpaHCIOPT alMIbHBIX OCTaTKOB BHYTPHh MUTO-
XOH/JIPUH; XMMH3M PEakIMi B-OKUCICHUS )KUPHBIX KHCIIOT U SHEPreTHIECKUI UTOT Iporecca. Me-
tabonudeckas cyp6a anetun-KoA. Camoperysisiiust GHOCHHTE3A SKUPHBIX KHUCIIOT.

bruocunTes sdgupoB rimumepona. Pocharumuas Kuciota — oOMMN MPEAIIECTBEHHUK TpHa-
[UICIILIEPOJIOB M Tuiepodochomunuaos. [yt 6uocunTesa u karabom3mMa MeMOPaHHEIX JIMITH-
noB. I'opMoHanbHas peryssnus MeTaboNu3Ma TPHALMITIAIEPOTIOB: MEXaHU3MBI JIEHCTBUS HHCY-
JIMHA, III0KaroHa, aJipeHainHa, TOPMOHA POCTa, THPOKCHHA.

KeronoBele Tena Kak aJlbTepPHATUBHBIN TIIIOKO3€ SHepreTuueckuii Marepuan. CHHTES U yTH-
JIH3allid KETOHOBBIX TEJN. MeTOoJIbl Olpe/iesieHHs] KETOHOBBIX Tel B KpoBU M Mode. KeToHeMus u
KETOHYPHS Y 3JIOPOBBIX JIIOJIEH H TP caxapHOM JauabeTe.

buorenes xonecreposia. HauanpHEIE CTagMu W MX MPOCTPAHCTBEHHAs OTTPAHUYEHHOCTH OT
OmocuHTe3a KeTOHOBHIX Tell. Jlumutupyromas pons ['MI-KoA-peiyKkTashl, yrHeTeHHE €€ MeBaJlo-
HATOM U XOJIECTEPOJIOM. ['opMOHaNbHas peryysusi 3Toro ¢epmeHTa. buosornueckue (yHKIHA
xosecrepoiia. ObpazoBanue ¥ QPyHKIIHOHATLHOE 3HAYEHHE HKETIHEIX KUCIIOT.

METABOIJIN3M BEJKOB

Hopmer Oenka B mUTaHWH. A30THCTHIH Oayianc. @usnonornveckuii Munumym Genka. Kage-
CTBEHHEIH COCTaB MUIIEBLIX OenkoB. HezaMeHnMbIe aMUHOKHCIIOTEL, CyTOYHASI IIOTPEOHOCTH B HUX.

[Iporeomus. OOmast XapakTepuCTHKa M KiaccubuKanus nportenHas. Manocnenupuansie
IPOTEHHA3bl M TOTAJBHBI NPOTEOJN3 B HHIEBAPHTEIFHOM TpakTe. J[HarHOCTHYECKOE 3HAYEHME
aHAJIM30B JKEIYAOYHOIO COKa M JYOJEHAIBHOI'O COJEPNKHMOro. BHYTPHKIETOUYHBIM TOTAIBHEIM
poTeou3, ero 3Ha4enue. CriocoOsl 3alUTEL OT H30BITOYHOTO MpoTeoNu3a. Bricokocnenunduumnnie
nporedHasbl. OrpaHUYEHHBIH NPOTEONIN3. BHYTPHKIETOYHBIE MPOTEHUHA3BL: ITOCTCHHTETHYECKAs
monubuKkanus 6enka; o6pazoBaHue OGHOJOIHYECKU aKTHBHBIX MenTH0B. OOLHe MyTH MeTabO0H3-
Ma aMHHOKHCIIOT: JIEKapOOKCHIIMPOBAHUE, I€3aMIHUPOBAHUE, TEPEAMHHUPOBAHHE.

HexapOokcunaspl aMMHOKHCIIOT: XHMH3M KaTaJIH3UPYEMON peakiuu;, ee HeoOpaTUMOCTE;
y4acrtue BuT. B6; MenuaTopHble (QyHKIMHA KOHEYHBIX MPOIYKTOB. VIHAKTHBAIMS aMHHOB C y4acCTH-
eM aMuHOKcHa3. [IpocTpaHcTBeHHOE pa3rpaHUUeHue IeKapOOKCHIa3 H aMUHOKCH/IA3.

OxuciutensHoe Je3aMAHAPOBAHIE aMHHOKHCIIOT. XUMU3M PEaKlfK M HX POJib. Peakmus me-
peaMUHUPOBaHHMs (TPaHCAMUHUPOBAHHS): MEXaHH3M PEaKIliu; poiib Butamuua B6; AnAT u AcAT;
JIUAarHOCTHYECKOE 3HAYEHUE MX ONIpEENICHUs B KpoBH. PoJib rimyTamataeruporeHassl B COMpsiKe-
HHM TPAaHCAMMHHMPOBAHH U JA€3aMUHUPOBAHHS aMHHOKHUCIIOT (HEMIPSIMOE JIC3aMHHUPOBAHHE).



BpemenHoe u okoHuUaTenbHOE 00€3BpE)XHMBAHHUE aMMHaka y delioBeka. CHHTE3 MOYEBHHBI B
nedeHu. Perenepanus acnaprara Kak MEXaHHU3M COINPSDKECHUS [UKJIA CHHTE3a MOYEBHUHEI C [UKJIOM
Henpsmoro jgesamuaupoBanus u ¢ [[TK. I'moko30-amaHMHOBBIN ITUKII, €r0 pOJib B TPAHCIIOPTE aM-
MHaKa ¢ KpoBbro. O6pa3oBaHue acnapariHa U IIyTaMHHa, UX cyap0a. Ponb rmyramuHa B momiep-
YKaHHM KHCIIOTHO-OCHOBHOI'O paBHOBeCHUs opraHusma. CyTodHast 9KCKpEIisi MOYEBHHBI M aMMHaKa
C MOYOIA.

OcobenHocT MeTabonmu3Ma OTJEIBHBIX aMHHOKHCIIOT. [ JIMIUH U CEPUH: MEXaHHU3MEI B3aH-
MOIIpEeBpAIlEHHH; 00pa3oBaHuE OJHOYIJIEPOIHBIX TPYNI ¥ KopepMeHTHast (GYHKIHUS TeTparupo-
¢omnara B peakiusx ux nmepeHoca. Bexymast poss pochormuiepara B 6uorenese cepuna. Cepun Kak
IPEIUIECTBEHHUK STaHOJAMHHA U C(OUHTO3MHA JIMITUIOB. Y4YacThe TIIMIMHA U TeTparuapodoiara B
CHHTE3€ IIypUHOBBIX OCHOBaHUU. Ponp riuiuHa B OHOCHHTE3€ TreMa: XHMHU3M CYKI[HHAT-
[JIAIUHOBOIO IMKJIA; KOHAEHCAIMS MOJIEKYJI MOpGOoOMIIMHOTeHA B BKIIIOYEHHE HOHA JXKejie3a B 00-
pazoBasiIeecs moppupuHoBOoe Koubo. O6pazoBaHue UCTEUHA U3 CEPUHA U METHOHHHA. [ OMOIIH-
CTEUH M roMocepuH. [{ucTenH kak HCTOYHUK THOATaHOJIAMUHA B OHoreHese kopepmenta A. CunTe3
U GyHKIMY riyTataoHa. [{ucrennmuokcurenasa; obpaszopanue cyibdara u TaypuHa. [ JTMIHHOBEIE,
TAypUHOBEIE U CYJIb(DaTHbIE KOHBIOTATHl XKETIHBIX KHUCJIOT U JPYTHX BEMIeCTB. AKTHBHAs (opma
METHOHHMHA KaK HCTOYHHUK METHJIBHBIX Ipymnia. Jlokanuzanus peakiyii cHHTe3a KpeaTnHa, ero Ouo-
noruyeckas posib. Metmimanonuin-KoA kak cnenuduueckuif MeTabOIUT METHOHWHA, BaJIMHA U
m3oneinuHa. Kopepmentnas pons But. B12 B m3omepusanun MetriManoHmI-KoA mo cyknuHu-
KoA u B 06pa3oBaHnH METHOHWHA U3 TOMONKMCTEHHA. [IpeBpalieHue riryramara B MPOJIMH: XUMHU3M
pEaKIyii; TOPMOXKEHUE KOHEUHBIM IPOJAYKTOM; obpaleHue mporecca Kak IJIaBHBIA MyTh KaTabo-
nu3Ma nponuHa. OcobenHocTn Metabonm3Ma peHUIaIaHHHA U THPO3UHA: TJIaBHBIC MyTH; () YHKI[H-
OHAJIBHO 3HAYMMBIE MeTaboIuThI (TUpokcuH, JIODA, anpenanu, HOpaJApEeHAINH, MEITAHUHEI); 00-
pa3oBaHHE M JaJbHEHIIME IMpEeBpalleHUs] TOMOTEHTH3MHOBOW KHCIOTHL | 'eHeTmuyeckue Jie(eKThI
MeTabonu3Ma (peHUNaIaHuHA ¥ THPO3WHA: OHOXMMHUYECKHE HAPYIICHHUS U BEAYIIUC KIIMHUYECKUE
IPOSIBIIEHUS TIpU (DEHUIIKETOHYPUH, THPO3UHO3E, aTbOMHU3ME, AIKANTOHYPUH. bHoxuMmueckas
JIUarHOCTHKA U COBPEMEHHBIE METOJIBI JICUCHUS (PCHHIIKETOHYPHH.

Ponp aMUHOKHCIOT OMOCHHTE3E ITYPUHOBBIX H MAPUMHUIMHOBHIX MOHOHYKJICOTH/IOB. YdacTHe
BuTaMuHOB Bce u B12. Ilonsitue 06 aktuBHoM C1. Camoperymsimust cunteza UM®, AM® u TM®.
XUMU3M IpEBpALICHUs] PUOOHYKIEOTHJIOB B JIE30KCHPHOOHYKIICOTHIBL; POJIh THOpeokcHHa. KaTa-
00M3M HyKJIEHHOBBIX KHCIIOT; cybcTpaTHas Crienu(UIHOCTh HyKieas. Pacnaj MOHOHYKJICOTH/IOB.
XUMH3M pacIIECIUICHHs MUPUMUIHMHOBEIX OCHOBAaHUH O KOHEYHBIX [IPOAYKTOB U IPEBpPAIICHHUS ITy-
PHHOB B MOYEBYIO KUCJIOTY. DyHKIIMH MOYEBOH KHCIIOTHI, HApYHICHUs ee oOMeHa (mmojarpa, Moue-
KaMeHHasi 00Jie3Hb). PeyTuim3anust MOHOHYKIJIEOTH/IOB, HYKJIICO3UIOB H a30THCTHIX OCHOBAHHUI.

METO/IbIl BUOXUMWYECKWX UCCJIEJIOBAHUIA

Croco6s! (paknuOHUPOBaHUSI OHOJIOTHYECKHX JKUIKOCTEH M FOMOICHATOB TKaHehd. MeTos!
(G paKkHOHUPOBAHUS M OYHCTKH OEJKOB: BBICAJIMBAHKE; YIBTPAllCHTPU(DYTHPOBAHUE; YIbTPA(HIIb-
Tpanus; sMeKTpodopes; H30eKTpoHOKYCUPOBAHUE; Pa3HBIC BApHAHTHI XpoMaTorpaduu. Juanus u
ero npuMeHeHre. MeToabl KOJIHMYECTBEHHOIO aHam3a OENKOBBIX (pakiuii KpoBH, X HH(OpMa-
TUBHOCTb. METO/IbI KOJMYECTBEHHOTO OIIPEJEIICHHS] CyMMAapHBIX H WHJIUBHAYAJIBHBIX OEJIKOB.
Omnpenenenue MEpBUYHON M BBICIIUX CTPYKTYp OEIKOBBIX MOJIEKYJ. TeopeTHdecKrne OCHOBBI XpO-
Marorpaduu, crekrpodoromerpuun, pH-MeTpuu, paItOMMMYHHOTO U HMMYHO(DEPMEHTHOTO METO-
JIOB aHajM3a. Annaparypa Juisi 6noxumuaeckoro anamusa. Crocodbl 00pabOTKH KCIIEPUMEHTANb-
HBIX AaHHBIX. CocTaBieHue Tabiuil U rpag kOB, HILTFOCTPUPYIOIINX SKCIEpUMEHTAILHBIC JaHHEIC.

Paznen 2. YACTHBIE BOITPOCHBI BUOXUMHWHA

BUOXUMUA KPOBU
XUMHYECKHH COCTaB U OENKOBHIN CHEKTp IUIa3Mbl. AJBOYMUHBL, HX TPAHCIOPTHAs ()yHKIIHS
U BKJIaJl B OHKOTHYECKOE JaBJIICHHE IIa3Mbl. [ TTOOYIUHEL, UX KpaTKasl XapaKTePUCTUKA. DHIOTCH-
Hble HHTHOUTOPHI NpoTerHas. benku «octpoit ¢as3er». [lepeHocUrKH HOHOB MeTaUIOB (TpaHchep-
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PHH, LEPYJIOILIa3MUH, METANIOTHOHEHH). CTpoeHUEe U KJlacCH(DUKAIUS JTMIIONPOTEMHOB; MEXaHU3-
MBI HX y4acTHs B KOOpAMHALUU METa0O0JIM3Ma XOJIECTEPOJIa U APYTUX JUIUAOB. MeTo/IbI Korye-
CTBEHHOI'O aHaiH3a OEJIKOBBIX (pakiuii KpoBH, HX MH(OPMATUBHOCTh. DEPMEHTHI TUIA3MBI: «CO0-
CTBEHHBIE) U IMONANAIONIHUE IIPU MOBPEXIECHUH KJIETOK. J[narHocTHueckoe 3HaueHne anaimmusa gep-
MEHTOB IUIa3Mbl. HebenkoBsle opranmueckine KOMIOHEHTHI IIa3Mbl. BaxkHelnie azoTcoaepkaniue
coeluHeHus. MeTobl U IMarHOCTUYECKas [IEHHOCTH OIpe/ieNieHHs] HEOEIKOBOTO a30Ta, MOYEBUHBI,
KpeaTHHA U KpeaTHHMHA B IUIa3Me. be3a3oTucTeie opraHuveckue COSAMHEHHUS, UX MMPOUCXOXKICHHE
M IMarHOCTHYECKOE 3HAYCHUE aHaJM3a HEKOTOPBIX U3 HUX (TJIFOK03a, MUPYBAT, JIAKTAaT, KETOHOBBIE
TeNa, X0JIECTEpOJI). MuHepanbHble KOMIIOHEHTHI KPOBH: pacipeelieHue MEeXy IUIa3MOi U KIIeT-
KaMU; HOPMaJIbHBIE JIMAa30Hbl KOHIEHTPAIMHA BKHEHITNX U3 HUX.

@opMeHHEIE 37IeMEHTHI KpoBU. OCOOEHHOCTH XMMUYIECKOTO COCTaBa U MeTaboJIM3Ma dPUTPO-
LIUTOB U JICUKOLUTOB.

I'maBreiimue Gynxnuu kpoBu. OOnHEe 3aKOHOMEPHOCTH JICHCTBUSI KACKaJIHBIX CHCTEM IIPO-
TEOJIN3a; UX B3aMMOCBSI3H B OCYIIECTBICHHH 3allIUTHHIX (DYHKIIHH.

Cucrema cBepThIBaHUS KpOBH. BHYTpeHHU M BHEIIHHN MeXaHH3MBI reMokoaryssiuu. O6-
pazoBanue pubpuHa, popmMupoBanue Tpomba. 3HaueHue BuTaMuHa K JUIT CHCTEMBI T€eMOKOAryJis-
nuu. CucreMa GubpuHONIH3a: THAPOIH3 (PUOPUHA ITa3MUHOM; [IA3MHHOICH M €0 aKTHBAIIMSI, WH-
THOUTOPHI IUIA3MHHA U aKTHBAaTOPOB IUIA3MHHOTEHA. ECTeCTBEHHBIC aHTHKOATYJSIHTHI KPOBH (aH-
TUTPOMOUH, TeNIapyH).

VYyacTue KOMIIOHEHTOB KPOBH B MEXaHH3MaX MUMMYHHOH 3aIUTHL ['yMOpanbHBIE U KIETOY-
Hble (aKTOpHl UMMyHHTETa. - U B-1uMbOIUTEI, MX OHOIOTHYECKH aKTHBHBIE MPOAYKTHL. CTpoe-
HUe, Kiaccupukanys ¥ QyHKIHE UMMYHOTJI00y iHOB. [loHsTHE 00 MMMyHOMehuHTax. KoMie-
'MEHT KaK cucTeMa obecnedeHus: (yHKIMOHAIBHBIX TOCIEICTBUI paclo3HAHUS aHTUTE€HA aHTHTE-
noM. Knaccudeckuit u anpTepHATHBHBINA IyTH aKTHBAIMH KOMILIeMeHTa. DyHKIIHOHATbHAS 3HAYH-
MOCTB «ITOOOYHBIX» MENTHJIOB (aHA(HUIATOKCHHEI).

Peryisimus cocyucToro ToHyca MOCPEICTBOM Ba30aKTHBHBIX MeNTHIOB. KpaTkas xapakte-
PHUCTHKA KAUIMKPEUH-KMHUHOBOW U PEHUH-aHTHOTEH3MHOBOM CHCTEM; X B3aUMOCBSI3b.

JprxatenbHast GyHKIHS KpoBH. MOJEKYJSIpHBIE MEXaHU3MBI ra3000MeHa B JISTKUX M TKaHsX.
KpuBas oKCHreHupOBaHHs FeMOTJIOOMHA; PEryJIsiTOpHast poiib 2,3-nudocdoriumepara B SpUTPOIIH-
tax. ['eMornoOuHonaTiy. Yyactre KOCTHOTO MO3ra, CeJIE3CHKH U IICUYeHH B MeTab0JIM3Me TeMOTIIO-
6una. Xenezoneduiurasie aneMun. MeTOIBI KOJIUIECTBEHHOTO OIPE/ICIICHUST TEMOTJIOONHA B KPO-
Bu. Karabonusm rema; obpazoBanue OMmupyOHHa, €ro JalbHEUIIHE MpeBpalIeHus; cyap0a xKerd-
HBIX TUTMEHTOB. OOIIHE MPEJICTABIICHHSI O JXEJITYXe U e¢ BapuaHTax (reMOJHTHYEeCKas, 00Typamu-
OHHasl, IAPEHXUMATO3HAsI; JKEITyXa HOBOPOXK/IEHHBIX). J[MarHOCTHYECKOE 3HAYECHUE ONpEIeNICHUs
CBOOOJIHOTO (KHENPSIMOTO») U KOHBIOTHPOBAHHOTO (KIIPSIMOTO») OMIUpYOHHA B KPOBH U JPYTHX
YKETYHBIX TUTMEHTOB B MOYE.

BbydepHsie cucteMs! mwia3mel kpoBu: bukapboHatHast, GocdartHast, GeKoBas.

BUOXUMUIA ITOYEK U MOUYH

Oynknuu noyek. Kimpene (ouniieHre) KOMIOHEHTA J1a3Mbl KPOBH Kak MmokazaTelb 3(dek-
THBHOCTH €T'0 BbIBeJeHus noukamu. [Ipomecc oOpazoBanus Mmoun. Kpurepun oneHku KiryO0uKOBO#M
GbunpTpanuu (KJIMPEHC HHYJIMHA WIM MaHHHTOJNA). MOJEKYJISpHbIE MEXaHH3MBI peadbcopOuuu u
CEeKpEelHH B MMOYEYHBIX KaHaIbIax. VICKIIOYHTEIHFHO BBICOKHM YPOBEHb YTHIIM3AIMH KHCIIOPOJA
[IOYKaMU M aKTUBHBIM TPAHCIOPT MOHOB Kak riiaBHeuwid norpedutens renepupyemoro ATO. Ilo-
KasaTelld CMEHNIaHHOrO KiupeHca ((QuipTpalluoOHHO-peabCOpOIMOHHBIM U (UIBTPAIHOHHO-
CEKPELIMOHHBIN). Posib MoYeK B perysisiiiuu KACIIOTHO-OCHOBHOI'O paBHOBECHS, OCMOTHYECKOTO JaB-
JICHHs JKMJKOCTEH Tejla, BOAHO-3JIEKTPOJIUTHOTO OajlaHca, apTepuajibHOrO JIABJIEHMS, MPOIECCOB
SpUTPOIO33a. [ IMKOHEOreHe3 B MOYKax KaK HEIKCKPETOPHBIM MEXaHH3M IIPEOJIONICHHS aluo3a.
Tkanecnenuduueckre GepMeHTHI: NIMIHH-aMUIMHOTpaHchepasa; rHIpoKCUIIa3bl BuTaMuHa D3.

HeiiporymopasibHast peryisiust QyHKIUNA MOYEeK: MOJIEKYJISIPHbIE MEXaHU3MBI JCHCTBHS al-
PEHEPrUYECKON CTUMYJISIUHU, CUCTEM Ba30aKTHBHBIX MENTHIOB (PEHHH-aHTHOTEH3HMHOBAsI, KaJlIU-
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KPEWH-KAHUHOBAs ), Ba30MIPECCHHA, AJIJOCTEPOHA, IPEACEPHOr0 HATPHIYypEeTHIECKOro (akTopa,
apaTrOpMOHa, KAJIBIIUTPUOJIA.

O6mme cBoiicTBa U coctaB Mouu. CyTOUHAsT SKCKpEIss MOYECBUHBI, aMMHaKa, KPEaTUHUHA,
MOYEBOM M TUIIIYPOBOM KHCIIOT, 0€3a30THCTHIX OPraHHMYECKHX BEMIECTB, MHHEPAIbHBIX HOHOB
(Nat, K+, Ca2+, Mg2+, CI, HCO3", docdartsr, cyibdars). [laTonorndeckne cocTaBHEIE YacTH
MO4YH (KpPOBb, OEIIOK, IIF0K03a, KETOHOBBIE Tella, MOPGUPHHEL, KETUHBIE KHCIOTHI M JKEJIYHbIE ITUT-
MEHTHI). BO3MOXXHBIE TPUIHHEI 00pa30BaHMsI K COCTaB MOYEBBIX KaAMHEH.

BUOXUMMUSI HEPBHOM TKAHU

XHUMHYECKHH COCTaB ceporo u OeNoro BellecTBa MO3ra. DJieMEHTapHbIE aKThl HEPBHOM Hes-
TEJBHOCTH: BO3HMKHOBEHME U PACIPOCTPaHEHHE HEPBHOIO UMITYJIbCA; MEXAHHU3M IMepe/layd HepB-
HOTO MMITYJIbCa Ha JIPYTyIo KJIEeTKy. BaxkHelye HelipoMeaTopsl MX KIIacCH(PHUKALH, MyTH 0Opa-
30BaHMs M MHAKTHBAIMU. BEICOKHI ypOBEHB a30THCTOr0 0OMEHa U MOTPEOJICHUsT KUCIOPO/ia B KOpe
FOJIOBHOTO MO3ra. A3pOOHBIN paciiaj MIFOKO3bI KaK TJIaBHBIA HCTOYHUK SHEPTUH JUIS HEPBHBIX Kile-
ToK. McnonezoBanne ocHOBHOH Maccel AT® mist mojuiep)kaHusi akKTHBHOTO TPAHCIOPTa HOHOB,
HAIPaBJICHHOI0 HAa KOMIIEHCAMIO U3MEHEHHH TPaHCMEMOpPAaHHOIO I'pa/IueHTa, BBI3BIBAEMBIX IIPO-
XOXKJICHHEM HEPBHBIX HMITYJIBCORB.

bBUOXWUMMUIA MBbIIII

[IpeobpazoBanre XMMHUYECKONH SHEPTHUHM B SHEPTHI0O MEXaHHYECKOrO IBIDKEHHS — BeLyILas
(GyHKIHEA MBIIIEYHBIX KIETOK. Benku Muopubpuint: cokpatuteabHbie (MHO3KMH, aKTHH) M PETyJIsi-
TOpHBIE (TPOIIOMUO3MH, TPONOHHH). CapKoruiasMaTnIeckie OejKd; poilb MUOIIOOHHA. MexaHus-
MBI MEIIIIEYHOI'O COKPALICHHs U PACCIIa0JIEHUs; POJIb KAJBIIUEBBIX KAHAJIOB CapPKOIIa3MaTHIECKOM
ceTH, KaybcekBecTpuHa U Ca2+-3aBucumoii AT®a3s! (KaybieBbId Hacoc). Bkitaa pasiu4HbIX Hc-
TOYHUKOB perenepaiuu AT® npu pa3HON HHTEHCHBHOCTH U JUTUTENIEHOCTH MBIIICYHON pabOTEL

KOHTpOJlebIe BOIIPOCHI

benkoBbIe MOJIEKYJIBI — OCHOBA JKU3HH.
Crpoenre u kiaccu(pUKAIUS MPOTEHHOTCHHBIX AMUHOKHUCIIOT.
Baxuelinme GU3UKO-XUMHUYIECKHE CBOMCTBA aMUHOKHUCIIOT.
Tumnsl cBs3el MEXy aMUHOKUCIIOTaAMH B MOJIEKYJie Oelika.
VY poBHH IPOCTPaHCTBEHHOM OpraHu3anuu Oejka, IepBUYHAS CTPYKTypa Oeika.
BropuuHas ctpykTypa 6einka, ee riiaBHEHIIIHE BapUAHTHL.
Tpernunas crpykrypa 6einka. [IoHsTHE O JOMEHHOH OpraHu3aiu OEIKOBBIX MOJIEKYIL.
Yersepruunas crpykrypa 6enka. Kondpopmarms 6ernka, poinb KOHPOPMANHOHHBIX IIe-
pPEXOI0B B (DYHKIITHOHUPOBAHUHU OEIKOBBIX MOJIEKYIL.
9.  dakrops! reHaTyparun OesKa; ee MexaHu3Mbl. Penarypanus 6enka.
10.  VYrueBonsl: onpenenenue, KiaccuQuKarusi.
11. OG6mee npencraBieHHe O OHOJOTUYECKONR POJM M CIIOCOOaX MOCTPOEHHS OJIMIOCaxa-
PHAHBIX CTPYKTYP U TJIMKO3aMHHOTJIMKAHOBEIX IETEH.
12.  buonoruyeckoe 3HAYCHHUE YTIIEBOJIOB.
13.  JIumupel: onpeseneHue, CTpOoeHHe, KiacCu(puKarms.
14.  buosnoruyeckas poJib JIAIHIOB.
15.  Crpoenue u pyHKIUH OHOIOTHYESCKIX MEMOPaH.
16. CrpyKTypHBIE OCOOCHHOCTH U POJIb GEJIKOBBIX M YIJIEBOHBIX KOMITOHEHTOB MEMOPAHBI.
17.  Crpoenue u 6uosiorndeckast GyHKIMS MOHOHYKIICOTH/IOB.
18. buocuHTE3 HYKJICOTHIOB.
19. HyxseonporenHsl: 00Iast XapakTepHCTHKA OEIKOBBIX M MOJHHYKICOTHIHBIX KOMIIOHEH-

O N oL B W

TOB.
20. IIpocrpancTBeHHast opranusaius moyexys PHK.
21. IIpocrpancTBeHHas opranu3aius mojekyn JIHK.
22. Karabonu3M HYKIEHHOBBIX KHCIIOT, CyOCTpaTHAs clenu(UIHOCTD HyKIeas.
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23. Pacmaj MOHOHYKJICOTH/IOB.

24. llpupojia XHMHYECKOTO KaTajiu3a.

25. DHeprus akTUBAIMH. Y paBHEHHE AppEHHYyCa.

26. Ocobennoct pepMEHTOB KaKk OMOKATATU3ATOPOB.

27. Knaccudpuxanus GepMeHTOB, HX HOMEHKIIATYPa U UHJICKCAIHSL.

28. CrpoeHue (GEepMEHTOB: aKTHBHBIA IEHTP, €ro aACOPOIUOHHBIA M KaTATATHYECKHI
Y4YacCTKH.

29. CrpoeHue (HepMEHTOB: AJUIOCTECPHUCCKUE IIEHTPHI, UX PErYJISTOPHEIE (PYHKIIHH.

30. Teopus HHOYIHPOBAaHHOTO COOTBETCTBHSI aKTHBHOTO IIEHTPA CTPYKTYpe cyOcTpaTa.

31. OcHoBHBIE 3Tanbl HEPMEHTATUBHOTO KaTalH3a.

32. Vpasaenue Muxasimuca-MeHTeH. | TaBHbIE KHHETHYECKHE KOHCTAHTHI, UX (PH3UYECKHI
CMBICIL.

33. I'paduk 3aBUCUMOCTH CKOPOCTH (hepPMEHTATHBHON PEaKIMi OT KOHIIEHTpAIHH CyOCTpa-
Ta (KpUBasi HACBIIICHHS).

34. KodepmenTHbIe (QYHKIHH BUTAMHUHOB.

35.  MuroxoHapuaibHOe OKUCTIeHHE. KOMITOHEHTHI IBIXaTeNIbHOM I[ETTH.

36. HukxotuHamMumHbIe U (DIABHHOBHIC JETHAPOreHa3bl KaK HayallbHbIE 3BEHBS IIOJHOTO U
YKOPOYEHHOI'0 BAPHAHTOB JBIXATEJILHOU I[CIIH.

37. XeMHOCMOTHYECKAs! TEOPHSI COIPSHKEHHST

38. CybcerparHoe pochopumupoBaHue.

39. XuMu3M peakiuii HUKIIA TPUKAPOOHOBEIX KHCIIOT.

40. KiroueBsle (pepMEHTHI IUKJIA TPUKAPOOHOBBIX KHCIIOT.

4]1. BHEMHUTOXOHJPHAIEHOE OKHCJIEHHE.

42. MukpocoMallbHasi CHCTEMa OKUCIICHUSI KCEHOOHOTHKOB, e¢ (DYHKIIMOHAIBHOE 3HAYCHHUE.

43. HcrouHuku 0OpazoBaHHS aKTHBHEIX ()OPM KHCIOPOJA.

44. Poinb akTHBHBIX OPM KHCIOpPOJia B METAOOJMYECKHX MTPOIIECCaX.

45.  «JlpIxarenpHbIH B3pEIBY» B Makpodarax u HeiTpopmiax. Bximag o6pa3yeMbix aK THBHBIX
(dbopM KHCIIOpOIa B MEXaHU3MBI aHTHOAKTEPUAILHOM 3aIUTEL

46. IlepexucHOE OKUCIICHUE JIMITHIOB.

47. Ilytm merabonu3Ma IiIFOKO3EL.

48. Ilenro3odocdarHelii MyTs MeTaboNM3Ma TIIFOKO3BI, €r0 JIOKAIU3alus B KJIETKE, XH-
MH3M, JJUMUTHPYIOIIUE U PETYISITOPHBIE 3BEHBSI, UX POJIb.

49.  Aspo6HbIi pacniaj] INIIOKO3EI U TJIMKOTCHA, XUMHU3M, PErYJISIUs, POJib.

50. CuHre3 u pacmaj rIIMKOreHa.

51. I'moxoHeoreHes.

52. I'mukonwus, €ro posb.

53. IloHsTHE O IITUKOJUTHYECKON OKCHIOPEIYKIIUH.

54. Pomp xenuu B epeBapUBaHUY JIMITUIOB U BCACHIBAHUH 00Pa3yIOMIUXCS MPOAYKTOB.

55. PecuHTE3 NIMNOUIOB B SHTEPOIUTAX, TPAHCIIOPT B COCTABE XHJIOMHKPOHOB H JICITOHUPO-
BaHUE B )KUPOBON TKaHHU.

56. Karabonau3m TpHAIMITITHIEPOJIOB.

57. AxTuBaNys TIUIEPOJIAa U €ro OOMEH.

58. Katabonu3m >XUpHBIX KHCIIOT.

59. [Ilytu 6mocuHTe3a U KaTaboaM3Ma MeMOPaHHBIX JIUITH/IOB.

60. CuHre3 u yTUIM3alus KETOHOBEBIX TEJI.

61. buocuHTe3 X0JECTEPUHA, €rO POJIb.

62. O6pa3zoBanue U GYHKIUHU JKEITIHBIX KUCIIOT.

63. JlexapOoxcuiia3zbl aMHHOKHCIIOT: XMMU3M U POJIb KATATHM3UPYEMOM PEaKIHH.

64. OKuCIUTENBbHOE Ie3aMIHAPOBAHUE AMHHOKHCIIOT.

65. Peaximu nepeaMHHUpPOBaHHUS (TpaHCAMUHHPOBAHHUS): MEXaHHM3M PEAKIIUH;, POJIb BUTAMHUHA
Be.

66. AnAT u AcAT, nmuarHocTu4eckoe 3HaYEHHE UX OLPEACIICHHS B KPOBH.
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67. JloxanbHBIH B OOIIHI MyTH 00E3BPEKUBAHUS aMMHaKa y YEIOBEKA.

68. Poyb aMUHOKHCIIOT B OHOCHHTE3€ IIYPHHOBBIX U MHPUMUJIAHOBBIX MOHOHYKJICOTH/IOB.

69. CnocoOsI ppakIIHOHUPOBAHUS OUOIOTHYECKUX XKUAKOCTEN H TOMOT€HATOB TKAHEH.

70. Metonbl ppaKIIMOHUPOBAHUS U OUUCTKH OEJIKOB.

71. Jlmanu3 u ero NpuMeHEHUE.

72.  MeTozbl KOJMYECTBEHHOTO OMPEIETICHIsI CYMMapHbBIX M UHIUBUAYaAIBHBIX OCIIKOB.

73. Teoperuueckue OCHOBHI XpoMaTorpadum.

74. Teoperuueckne OCHOBBI CIIEKTPOYOTOMETPHH.

75. Teoperuueckue ocHOBH pH-MeTpum.

76. TeopeTHyecKHEe OCHOBBI PaIAOMMMYHHOTO X HMMYHO(DEPMEHTHOTO METO/IOB aHAJIH3A.

77. XuMHYeCKUl cOoCcTaB U OEJKOBBINA CIEKTP IIa3Mbl KPOBH.

78. @yHKUUU aNEOYMUHOB KPOBH.

79. I'moOynuHBI KPOBH, UX KpaTKasi XapaKTePHCTHKA.

80. benxu «octpoii hazbry.

81. JIpxartenbHas (YHKIHS KPOBH.

82. CrpoeHue OCHOBHBIX THIIOB FeMOTJIOOMHA, HX OHOJIOTHYECKAst POJIb.

83. Cucrema cBepThIBaHHSI KPOBH. MeXaHU3MEI €€ ()YHKIIMOHUPOBAHHSL.

84. Cucrema ¢ubpunonuza. MexaHu3mbl ee GYHKIIMOHHPOBAHUS, 3HAYEHHE. AHTHKOATrY-
JIIHTBI, CTPOCHHE U MEXAHU3M JICHCTBHSL.

85. IlporeosnuTHdeckas cHUCTEMa PEryJSIHH COCYIMCTOro ToHyca. O6Gpa3zoBaHHe Ba30ak-
TUBHBIX ITENTHJIOB U HX MHAKTHBAIHSL.

86. Cucrema xomiuieMenTa. MexaHu3Mbl ee (QYHKIIHOHHPOBAHUS, POJIb B HMMYHOJIOTHYE-
CKHX TIpoIleccax.

87. ®yukuuu nouek. OcobeHHOCTH WX MeTabonu3Ma. ["'opMOHaIbHAs PETYISIHsS MOYe00-
pazoBaHusl.

88. @usuKo-XMMHMYECKHE CBOWCTBA M XUMHYECKHN COCTaB HOpMayibHO#M Mouu. [laTosoru-
YeCKHe KOMIIOHEHTHI MOYH.

89. Xummueckuii cocTaB ¥ 0COOCHHOCTH MeTaboJIn3Ma HEPBHOU TKaHH.

90. XuMuYecKHi COCTaB U OCOOCHHOCTH MeTaboJM3Ma MBIIIEYHOW TKaHH. BHOXHMUST MBI-
IIIEYHOT'O COKPAIICHUSI.

4. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECHHEYEHUE JIUC-
HMUITJINHBI

a) OCHOBHAS JIUTepaTypa:

1.  buonoruyeckas XUMUs ¢ YIpaXKHEHHsIMH U 3aqadamu: yueOuuk / mox pea. C. E. Cese-
puna. — M.: 'DOOTAP-Menua, 2011. — 624 c.

2.  buoopranmueckas XMMUs: pyKOBOJICTBO K IMPAKTHYCCKUM 3aHITHSIM: y4eOHOE mocobue /
nox pexn. H. A. TrokaBkunoit. — M.: F'OOTAP-Meaua, 2012. — 168 c.

3.  bpayn T. A. 'enomsl. — M.: H-TYT KOMIIBIOTEpHBIX HcciemoBanuit, 2011. — 944 c.

4. TI'ybapesa A. E. buonormueckast xumusi. CHTyallHOHHBIC 3a1a9H M TECTHI: y4eOHOE I10-
cobue. — M.: I'DOTAP-Menuna, 2016. — 528 c.
5. 3ajaHus U CAMOCTOSITEJILHONW paboTHI MO OHOJIOTHYECKOW XUMHUHM JIUISI CTYJACHTOB Jie-

4e6HOTr0, MeAUATPUIECKOr0, METUKO-IPOPHIIAKTHYECKOTO0, (hapMaIleBTHIECKOTO U CTOMATOJIOTHYe-
cKkoro (hakyJIbTeTOB: ydyeOHO-MeToaudeckoe nocobue / mox pen. A. Y. Kownoruu, JI. I'. TTpokornen-
ko. — Kypck: KI'MYV, 2012. — 112 c.

6.  3esepoB E. I'. buoxumus (obmasi, MeuruHcKas u Gapmakogorunyeckas). Kype mexmii
(+ CD-ROM). — M.: MenunHcKoe HHGOpMaIHOHHOE areHTcTBOo, 2014, — 456 c.
7. Kammar H. I'. MexMonekyispHble B3aUMOJCHCTBHS: (QU3NYecKas WHTEPIPETALHs,

KOMIIBIOTEPHBIE PACYEThl U MOAEIBHBIE IOTEHIINANBL: TIep. ¢ aHri. — M.: bunowm, 2014. — 400 c.

8. Kucenes @. JI., UmsinutoB E. H., Kucenera H. I1., Jlepuna E. C. MosnekynspHasi OHKO-
JIOTHsL: OT BUPYCHOM TEOpHH K JieueHuto paka. — M.: TEOC, 2013. — 152 c.

9.  Kumkyn A. A. Buoxummudeckue UCCIIeIOBAHUS B KIIMHUIECKOM MpaKkTHKe. PyKOBOICTBO
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Juis Bpadeil. — M.: Mequnusckoe uHGOpMalmOHHOE areHTcTBo, 2014, — 528 c.

10. Kopxenesckas M. A., Aaucumona JI. E., Bonouunna B. I1., Posendensa C. B., Crena-
HOB H. H., Toro E. ®. Monexynspraas OHOIOTUS B MATOJNOTHS KIIETKH: KYpPC JICKIUH JUIsE CTYICHTOB
MEJUIMHCKUX By30B: B 4-x yacTsix: Yactp 1. Ctpykrypa u ¢yukius kierku. — CI16.: CII6IMY,
2011.-Y.1.—-55c.

11. Kosanenko JI. B. buoxumuueckre OCHOBBI XUMHUH OHOJIOTHYECKH aKTHBHBIX BEINECTB:
yuebHoe nocodbue. — M.: BUHOM, JlabopaTtopus 3uanmuii, 2012. — 229 c.

12. IlpuHUOMOBI U METOABI OMOXMMHUHM U MOJEKYJIsIpHO# Ouonoruu / mox pex. K. Ywuicow,
Jx. Yonkep; nep. ¢ anri. — 2-e uzg. — M.: BUHOM. Jla6oparopus 3uanuii, 2015. — 848 c.

13. Py6an O. /. I'eneTnka 4eyoBeKa ¢ OCHOBaMH MEIMIIMHCKON FeHETHKH: YUYCOHHUK. — 3-€
u3., crep. — PoctoB u/J1: ®ennke, 2013. — 319 c.

14. TaranoBuu A. JI., Onenxuit 3. U., Korouu U. JI. Ilatonorudeckast 6uoxumust. — M.:
bunomMm, 2015. —448 c.

0) 10NOJTHUTEIbHAS JIUTEpPATYpa:

1. bapeimnaukoB A. 1O., lHumkux 0. B. UMmyHONMOrHYECKHE MPOoOJIeMB! armomnTo3a. — M.:
Onuropuan YPCC, 2002. — 320 c.

2. bepmreiin JI. M. Buryanuapl: skcmaHcusi B mpakTudeckyio oHkoyoruto: (IIpomuioe u
Hacrosiee). — CII6.: Ockynam, 2010. — 142 c.

3.  buoxumus: pyKOBOJCTBO K IIPAKTHYCCKHM 3aHSATUAM: ydeOHOe mocobue / moj pexa. H.
H. Yepnora. — M.: 'DOTAP-Menua, 2009. — 240 c.

4.  3b6apckuii W. b. Opranuzanus xiaetoqroro siipa. — M.: Memuuna, 1988. — 368 c.

5. HNwmsnutos E. H., Xancon K. II. Monekysipaast OHKOJNOTHS: KIIMHAYECKHE ACIEKThL —
CII6.: CIIGMALIIO, 2007. - 212 c.

6.  Kamprmmnaukos B. C. CripaBoYHHK 1O KJIHHHKO-OHOXHMHYECKUM HCCIICIOBAHUSAM H Jia-
6oparopHoi guarHoctuke. — 3-e uzn. — M.: MEJ{npecc-undopm, 2009. — 896 c.

7.  Kiununueckass 6uoxumus / mox pen. B. A. Tkauyka. — M.: [DOTAP-Memua, 2008. —
264 c.

8. Kowmos B. I1,, IlIsesroBa B. H. buoxumusi: yaeOHHK /IS By30B. — 3-€ U3]1., CTCPEOTHII. —
M.: Tpoda, 2008. — 638 c.

9. CkynaueB B. II., boraues A. B., Kacnapunckuii ®. O. MeMOpanHast OHOSHEpreTHKA:
yuebHoe mocodue. — M.: M3a-Bo MockoBckoro yH-Ta, 2010. — 368 c.

Kypnasnbt

1.  buoxumus

2.  buomenuuuHCKas XUMHS

3. B wmupe Hayk

4.  Becrnuk Axajnemuu Menununckux Hayk

5.  Becruuk PAH

6. Becruuk Cesepo-3amamuoro ['ocymapcTBeHHOT0O MEIMIMHCKOTO YHHBEPCHTETA HM.
MeunnkoBa

7.  Bompockl METUIIMHCKON XHMHH

8.  brojiereHp 5KCIEPUMEHTATHHON OHOJIOTHH U MEIUIIAHBI

9 XypHas MUKpOOHOJIOTUH, SMTUJIEMUOJIOTHH H UMMYHOJIOTHH

10. HmmyHomnorus

11. MenuuuHCKUi akaeMHYeCKUN Ky pHAIT
12.  Pedepatusnsiit xypuan « BMOXUMUSA
13.  Biochemical journal

14. Journal American medical association
15. Mutation research

16. Not worry

8) npozpammHuoe obecneyerue:

1.  Windows 7 Enterprise

2. Windows Thin PC MAK
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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

IIporpammusit komiuieke «Ilnausr» Bepcuu «llnansr Munuy mabopatopun MMulC
Cucrema qucTaHIMOHHOTO 00ydeHus: «Moodley

ABBYY FineReader 12 Professional Full Academic

2) 6a3zvl OaHHBIX, UHPOPMAYUOHHO-CRPABOYHBIE CUCHEMBI:

1.
2

Moodle
Hayunas snexTpoHHast OubamoTeka: IeKTpOHHbIE HAay4HbIe HHPOPMAIMOHHBIE pecyp-

cel 3apybexHoro uznarensctsa Elsevier, www.elsevier.ru

3.

Hay4nas snextpoHHas OUOIHOTEKA: SJIEKTPOHHBIE HAyYHbIE HH(POPMAIMOHHBIE PECyp-

CBI 3apy0exHOro U31aTeNIbCTBa Springer, Www.springer.com

4.

% N o

9.
10.
11.

Hayunas snextponnas 6ubnuoreka: eLIBRARY.RU

OnextponHas 6ubinoreunas cucrema [IPRbooks.

Hayunas snexrponnas 6ubiumorexa auccepranuii u aBropedeparo: www.dissercat.com
MpunrcrepcTBO 3paBooxpaneruss PO: www.rosminzdrav.ru

Komurer no 3apaBooxpanennto Cankt-Ilerepbypra: zdrav.spb.ru

KomuTet o 3apaBooxpanenuro Jlenunrpaackoi oomactu: www.health.lenobl.ru
Hayunas cetb: scipeople.ru

Poccuiickas HanmoHanbHas 6ubnrorexa: www.nlr.ru

HNuTepHer-caiiThl
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://pubmlst.org
http://www.mlst.net
http://www.restrictionmapper.org
http://www.fr33.net
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[Tpunosxenue No 1
K [IporpaMme BCTYUTEIHHOTO HCIIBITAHHSI

B acIIMpaHTypy 10 crnenuansHoi mucnumae «bAOXUMUS »

AHHOTAIIAA

Ha3zBanue TeMbI: « »

Hayunas crienmansHOCTh mKp Ha3BaHHeE (0TPACTb HAYKH)

. 1. AKTyaJIbHOCTh HcC/Ie0BaHus (C YKa3aHUEM CChUIOK Ha JIUTEPATyPHBIC HCTOYHHKH O
COBPEMEHHOM COCTOSIHUH MPOOJIEMBI B paMKax HCCIICIOBAHU).

. 2. Ieap u 3a7a4n uccaeqoBaHUs — KPATKO U KOHKPETHO MPEACTaBUTH IMPOOJIEMHOCTE
UCCIIEI0BAHMSL, YTO U C KaKOU LEJIBIO MPEIoJiaracTcs ciesarh.

n. 3. JIuzaiin Hcc/iel0BAaHHA — BKJIIOYAsi KOJMYECTBO TPYIII, CIOCOOBI JICUCHHUS, YHCIIO
IpyNI HaOIIOAEHUS, P SKCIIEPUMEHTAIBHOW paboTe — XapaKkTep M KOJHYECTBO SKCIEPUMEHTOB.
@opMUpOBaHHUE TPYIIT UCCIECNOBAHUS - IOJDKHBI OBITH OMHCAHBI TPHHIUITE (OPMUPOBAHHKS TPYIIIL,
KPUTEPHH BKIIIOYEHUS M UCKIIIOYECHHS], IUTaHUpYeMble 00beMbl BEIOOPOK. O0s13aTeNIbHO YIIOMUHAHKE
0 HAJIMYMH MM OTCYTCTBHM paH/IOMH3aIiK (C YKa3aHHEM METOJIMKH) IIPU pacipeielieHun obciie-
JyE€MBIX I10 TPyIIIaM, CTATHCTHYECKOE 0O0CHOBaHUE pa3Mepa BRIOOPKH UCCIIEAYEMBIX TPYIIIL.

Paspens! nu3aiina uccieoBaHus.

o Hynesas rumotesa, kotopast OyeT mpoBepeHa B X0JIe HCCIIeIOBAHHS,

. Kputepuu BritodeHust 00beKTOB B HCCIICIOBAHHE;

. Kputepun He BKIItoueHUS OOBEKTOB B HCCIICIOBAHHE,

o Tun uccnenoBanus

. Cxema iu3aifHa HCCIIEIOBAHUS C YKa3aHHUEM STAlOB M IUTAHUPYEMBIX MPOIEAYP

. Panyjomusanus 06bEKTOB HCCIIEOBAHHUSI [TO TPYIIaM

. Omnmucanue ucciiegyeMoro(-pix) MpernapaToB, XHPYPrUISCKHUX BMEIIATEIBCTB, JieueO-
HBIX/JIMarHOCTUIECKUX METOJUK H T.JI., PEKUMOB HX BBEICHUS/IPUMEHEHUS,

. JIMUTENBHOCTE BCETO HCCIIEIOBAHUS M KAXJIOTO U3 3aIlUIAHUPOBAHHBIX 3TATlOB

. [lepBuuHbIC U BTOPHUYHBIE KOHEYHBIC TOYKH HUCCIICOBAHUS

. Kputepun uckmodeHuss 00EKTOB U3 HCCIIEIOBAHHS

o IlepeyeHp CTAaTHCTUYECKUX METO/IOB, KOTOpPHIE OyIyT UCIIOIB30BATHCS UL 00padoT-
KM JaHHBIX

. KonnuecTBo 0OBEKTOB UCCIIEOBAHUS, KOTOPOE TUIAHUPYETCS BKIIFOYUTH B UCCIIEO-

BaHUE ¢ 060CHOBAHHEM 5TOTO KOJHMYECTBA.

. 4. MeToabl HceIeI0BAHUS — TTOCIIEAOBATENIFHO TPEJICTABHTh OCHOBHBIC METOJIBI HCCIIE-
noBanus. HeoOxoxumo ykazaTs 1abopaTopHble © HHCTPYMEHTAIBHBIE METOJIBI, KOTOPhIE OyIyT HC-
ITOJIb30BATHCS IIPY BBIITOJIHEHUH HCCIICIOBAHUST; OCHOBHBIE TEXHUUECKHE XapaKTEPUCTUKHU U MPOH3-
BOJUTEINS allllapaTypbl, JAArHOCTHYECKOM TEXHHKH, Ha3BaHUs J1ab0OpaTOpHii, B KOTOPHIX OyayT
IIPOBOAMTHCS MCCIECNOBAaHUS; Ha3BaHUsS JICUeOHO-IPOPUIAKTHUECKUX U JAPYTHX YUpPEeXKJCHUH, Ha
0a3e KOTOpBIX OyAyT MPOBOTUTHCS HCCIICTOBAHUS.

n. S. Crarucruyeckasi o6padoTka pe3yjibTaTOB HCCIEIOBAHUS — YKa3aTh CTATHCTHYE-
CKH€ METOJBI, KOTOPBIE IIJIAaHUPYETCS UCIOJIB30BaTh MpU 00paboTke MaTepHalia» (Kakue mporpam-
MBI U KpUTEPHH OyAyT UCIOJIb30BATHCS).

n. 6. Ucnosib3yemsble cpeacTBa (ammaparypa, mpenaparsl U Mpod.) — MePEIHCITUTh OCHOB-
HYIO OTE€YECTBEHHYIO M 3apyOeXHYIO aliapaTypy U Ipod., KOTopasl OyJIeT HCIOJIb30BaHa ISl BbI-
IIOJIHEHHS pabOTHL.

n. 7. HoBu3zHa nccienoBanusi — 1ath Xapaktepuctuky mianupyemoidr HUP ¢ touxu 3penus
IIPHOPUTETHOCTH LeNH paboThl (IUIaHHpyeMas pa3paboTKa He HMMEeT aHAJIOTOB 3a PyOeXoM, B
cTpaHe, JIUOO aHAJOTHYHBIC HCCIIEJOBaHUS OBUIM CHENIaHBl, HO B MHOM AacleKTe), YKa3aTh, YTO
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HMMEHHO SIBJISIETCS] HOBBIM B JaHHOU paboTe.

n. 8. Oxunaemble pe3yIbTaThl, BO3MOXKHAsI 00JIaCTh NPUMeHeHHs U (OPMBI BHeIpe-
HUS — yKa3aTh KOHEYHBIA O)KuAaeMbli 3 dexT mianupyemMoit pa3paboTku, MpopUIIaKTHKHU, pa3pa-
00TKa HOBBIX OPraHU3AIMOHHBIX (OPM MEIMIIMHCKOTO OOCIYy)XKMBaHHUS M T.I. YKa3aTh 00JIacTH
IPUMEHEHHs, HAlPUMEP: HEHPOXUPYPIHUs, XUPYPrUUECKOE OT/AeNIeHHe 00IIero mpoduiis, aHecTe-
3MOJIOTHs ¥ PEAHUMATOJIOTHST; O TAIBMOJIOTHS U T.I. YKa3aTh KOHKPETHBIE OPMBI BHEIPEHHUS pa-
OOTBI: B y4E€OHBIH MPOLIECC; METOJMYECKAE PEKOMEH/IAIMHY, YUCOHBIC U YIEOHO-METOIUYCCKHE T10-
cOOHs; BHEIPEHHE HOBBIX METOJIOB JICUEOHO-THArHOCTHIECKOM ITOMOIIH U IIp.

« » 2020 r. [Toamucek moctynaromero




[Ipunoxenue Ne 2
K [IporpamMme BCTYIUTETHFHOTO HCTIBITAHHS
B aCHUpPAHTYpY o cnenuaibHoi quctuminae «kBUOXUMUSA»

Yex-auer (KOHTpOJIbeIﬁ JIHCT) OCHUBAHHUS AHHOTAIHH NPEAOJAraceMOro Hay41Horo uc-

KPUTEPUH, COOT-

eI U 3aJa4aM HC-

cJie/I0BaHMS
Tema
JKcnept
Cymma 6a/1ioB
Ne KoaunuecrBo 6asnon
i IIynkt Yek-aucra (KontpoJb- Kpurepuu oneHku
- HOT'0 JIHCTA) 1 6an 0,5 6as1a 0 6anoB
BBogHasi yacTh AHHOTAIMH HCCJIEJOBAHHUS
1 [Ipobnema, Ha pemenne kotopoit | [IpuBenena, rpa- | [lpuBenena, orcyr- | He mpuseneHa
OyZer HalpaBleHO MCCIEOBA- | MOTHO M3JIOKEHA, | CTBYET JIOTHYHOCTH | MJTH BBISIBIICHBI
HHE, HCXOJI U3 COBPEMEHHOTO | COOTBETCTBYET U3NIOXKeHUusT UHOp-
COCTOSIHMSI B BBIOpaHHOW O0Ja- | AEHCTBUTENIPHO- | MAllUM MJIM BBISIB-
CTH OHKOJIOTHH, KOTOPOE B CBOIO | CTH JICHBl  HECOOTBET-
ouepe/lb CKJIAABIBAE€TCS M3 pe- CTBUSL  COBpPEMEH-
3yJIbTaTOB paHee IPOBEICHHBIX HOMY  COCTOSIHHIO
JOKJIIMHUYECKUX U KIIMHUYIECKUX pobJIeMbI
UCCIIENOBaHMMI
2 | Ccpulku Ha JIUTEpaTypHBIC HC- [IpucyTcTByIOT OTCcyTCTBYIOT
TOYHHUKH, HCIIOJIb30BABIINECS B -
n.2
3 Omnwucanue (xapaxrepucruka) | [IpucyrcrByer, [TpucyrctByer, HO | OTCyTCTBYET
KOHTHHI'€HTa IIallMEHTOB, Y KO- | COOTBETCTBYET TpeOyeT JIoIoJHe-
TOPOTO IIPEJIIoaraeTcsi UCHOJNb- | 0003HAYEHHOH HUSl WIH KOPPEKTH-
30BaTh pe3yJIbTaTBl HAYYHOTO | mpobiieme, Ha | POBKHU
UCCJIEIOBAHUS peleHue  KoTo-
poi Oynet
HaIpaBJIeHO HC-
cJIeJIOBaHUE
4 Ilenu ¥ 3amavyu Kcciea0BaHUs Ilemu u 3amaum co- | Ilenu u 3amaum
OTBETCTBYIOT HE COOTBET-
Ha3BaHUIO  HCCJie- | CTBYIOT Ha3Ba-
JOBaHMsI, JIOTUYHO | HUIO HCCIeI0-
i cienyror u3 000- | BaHUs
3HAYEHHOU mpo-
0JIEMEL, YETKO
chopMyJIUPOBAHEI
Ju3aiiH ucejaeaoBaHHA
5 HyneBast runoresa, kotopas 0y- | [IpucyrcrByer OtcyrcTByeT
JIET TIPOBEpPEHa B XOJE HCCIE0- -
BaHUs
6 Kpurepuu BiroueHus 00HEKTOB | AJIEKBaTHEIC, AnexkBaTHble, 10- | OTCYTCTBYIOT
B HUCCJIEJIOBAHHE MOHSATHBIE U HC- | HITHBIE KPUTEPUH,
YEpIIBIBAIOIINE COOTBETCTBYIOIIHE
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CTaBJICHHBIM 3a-

COOTBETCTBYET IIO-

BETCTBYIOIIUE CJIEZIOBAHUSI, HO
HeJId U 3ajadaM | TpeOyromume  Kop-
HCCJIEJIOBAHUS PEKTHPOBKH

7 Kputepun HeBriroueHuss o0OBeK- | AJlEKBaTHBIE, AnexBatHble, 10- | OTCYTCTBYIOT

TOB B UCCJICJIOBAaHHE MOHSTHBIE M HC- | HATHBIE KpPUTEPUH,
YepIbIBAIOIINE COOTBETCTBYIOIIHE
KPUTEPUH, COOT- | LM U 3a/la4aM HC-
BETCTBYIOIIUE CJIEJIOBAHUS, HO
HeJIM U 3ajadaM | TpeOyiomme  Kop-
HCCJIEIOBAHMUSI PEKTHPOBKHU

8 Tun wuccnenoBanus (mpocrek- [IpucyrcrByer OtcyTcTByeT
THUBHOE/PETPOCIIEKTUBHOE, JIBOM-

HOE cleroe, mranebo-
KOHTPOJIUPYEMOE,  PaHIOMHU3H- i
pOBaHHOE, U T.J.) (JUISI KITHHHYE-

CKHX HUCCIICIOBAHH)

9 Cxema nuzaitna uccienoBanus ¢ | [IpencraBnennas | [IpencrarienHast OtcytcTBYyeT
yKa3aHUEM STalloB U IUIAaHUpPYe- | CXeMa JaeT IOJ- | cXxema TpeOyeT | uiu U3 Tpe-
MBIX IPOLEAYP HOE TMpeJICTaBjie- | KOPPEKTUPOBKH, CTaBJICHHOH

Hue 00 oramax | TpeOyercs ~ H3Me- | CXEMBI HESICHO,
UCCJIEJIOBaHUS, HUTh  TOCJEJ0Ba- | Kak OyayT mo-
CpPOKax HX TpO- | TEJILHOCTh O3TaloB | CTUTHYTHI MO-
BEICHHUSI M TeX | UCCIIEIOBAHHUS, JIO- | CTaBJICHHBIE
mporeaypax, Ko- | 0aBUTH/UCKITIOUUTH | 3a/a4u.
TOpBIE OynyT | HEKOTOpBIE U3 3Ta-

IPOBEJCHBl  Ha | IOB HCCIICOBAHUSL.

KXJIOM U3 OTa-

nmoB. Jluzaitn uc-

CJIEJIOBaHMsS 1103~

BOJIIET  PEIIUTH

BCE 3aJaud HC-

CJIEJTOBAHHUSL.

10 | Pangomuzanusi 0OOBEKTOB HCCIIE- I'pamoTHast paunjo- | HekoppexTHast
JIOBaHHUSI IO TpyIIaM i MU3aIHs paHJIoMHU3aIus

11 | Onucanme wuccienyemoro(-six) | [IpucyTrcTByer OtcyTcTBYyeT
[peraparos, XHPYPIHUUECKUX
BMEIIATEILCTB, Jieueo-

HBIX/TUATHOCTHYECKUX METOJTHK i
U T.J., PEKHUMOB HX BBele-
HUS/TIPUMECHCHHUS.

12 | JlnmutensHOCTH Beero wuccieno- | [lpucyrcrByer OtcyrcTByer
BaHUSI M KaXJIOTO U3 3aIllJIAHHPO- -

BaHHBIX HTAIOB HCCJICHOBAHHUS

13 | [lepBuunble u BTOpuYHBIE KO- | [IpuBemenst Bce | [IpuBeneHsl Bce | BriOpaHHbIE
HEYHbIE TOUKYU MCCIIeIOBAaHUS HEPBUYHBIE, M | IEpBUYHBIE KOHEY- | IEPBUYHBIE U

BTOPUYHBIE KO- | HBIE TOYKH UCCJIe- | BTOPUYHBIE KO-
HEYHBIC  TOYKH | JIOBAHHS, & BTOPHY- | HEUHBIE TOYKHU
UCCJICIOBAHMSL. HbIe KOHEYHBIE TOY- | HE COOTBET-
Beibop  koHeu- | Ku HEOOXOAUMO | CTBYIOT 1o-
HBIX TOYEK COOT- | OTMOJHUTH. BBIOOp | CTaBIIEHHBIM

BETCTBYET  [O- | KOHEYHBIX  TOYEK | 3afayaM U Me-

TOJaM  HCCJIC-
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JlayaMm ¥ TeM Me-
TOJIaM, KOTOpBIE
OyZlyT HCIOJIB30-
BaHBI B HCCIIEIO-

CTaBJICHHBIM 3a1a-
JyaM H METOoJaM HC-
CJICAOBAaHUs, HO

TpeOyeT KOppEeKTH-

JOBaHHS  WIH
OTCYTCTBYIOT

BTOPUYHEIE KO-
HEYHBIC TOYKH

BaHUU POBKH. HCCJIEIOBAHHUS
14 | Kputepun wuckimouenus o0wek- | [IpucyrcrBytor, | [IpucyrcTBytor, HO | OTCYTCTBYIOT
TOB M3 HCCIIEIOBAaHUS U UX 000C- | COOTBETCTBYIOT | TpeOYIOT  KOppek-
HOBaHHE IIOCTaBJIEHHBIM TUPOBKH
3aJla4yaM U METO-
JlaM  HCCIIEJIOBa-
HUS
JTHYeCKHE IPHHIMIBI IPOBEJEHHS HCCIET0BAHUS
15 | IlpuBesieHBI STUYECKHUE HOPMBI U IIpucytcTByrOT OTcyTCTBYIOT
IIPaBHJIa, B COOTBETCTBUU C KO-
TOPBIMH OyJIET MPOBOTUTHCS HC- i
CJIEJIOBaHHE
Crarucrnyeckas o6paboTKa JaHHBIX
16 | Ilepeyens cratuctuueckux Mme- | KommdgectBo — u | BeiOpannpie cratu- | CtaTUCTHYE-
TOJIOB, KOTOpbIE OYIYyT HCIOJb- | BUJ BBIOPAHHBIX | CTHYECKHE METOJBI | CKHE  METOJBI
30BaThCsl B XOJI€ HCCIIEJIOBAHUS | CTATUCTHYECKUX | TpeOyroT momnoiiHe- | 00paboTKu
JUIs1 0OpabOTKU JaHHBIX METOJIOB  COOT- | HUSI MJIM KOPPEKTHU- | TAaHHBIX HCCIIe-
BETCTBYIOT IIE€JIU | POBKH JIOBAHHUS HE
U 3aJadaM  HcC- [PUBEICHEI
CJICJIOBaHMsI, BBI- WIA HE COOT-
OpaHHBIM  TIEp- BETCTBYIOT Ile-
BUYHBIM U BTO- T W 3a/a4aMm
PUYHBIM  KOHEY- UCCIICZIOBAHUS,
HBIM TOYKaM BBIOpaHHBIM
[EPBUYHBIM H
BTOPUYHBIM
KOHEYHBIM
TOYKaM
17 | KonnuectBO 0OBEKTOB, KOTOpOE [TpuBeneno u oboc- | KommuectBo
IUTAHUPYETCS BKIIIOYHUTH B HC- HOBAHO KOJIMYECTBO | OOBEKTOB, MIa-
cile/loBaHle, ¢ OOOCHOBaHHEM O0BEKTOB,  JIOCTa- | HUpyeMoe JUIs
9TOrO KOJIMYECTBA. TOYHOE JUISl JIOCTH- | BKJIFOUCHHS] B
i XKEHUSl IeId U 3a- | UCCIIEI0BaHue,
Jlad UCCIIEJIOBAaHUSL | OTCYTCTBYET
Wi He oboc-
HOBaHO
18 | 3aman HeoOXOAMMBIA YPOBEHB Ha Her
CTaTHCTUYECKOW 3HAYUMOCTHU i
19 | Kpurepuu BpiOOpa OOBEKTOB ISt OTCyTCTBYIOT

BKJIIOUCHHUA B aHAJIU3 PE3YyJIbTa-
TOB HCCJICJOBaHHUA

[IpucytcTByrot




