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BBenenue

B ocHOBYy Hacroslled DOpOrpamMMbl IIOJOXKEHBI BAXHEUIIWE  pas3ieciibl
OMOOPraHUYECKOW XMMHHU: aMHUHOKHUCIOTHI M O€JKU, HYKJICO3WAbl, HYKJICOTUIBI U
HYKJICOTUbl U HYKJIIEUHOBBIC KHUCJIOTBI, YIJIEBOAbl U TJIMKOKOHBIOIAThI, JIAIIUIBI,
Ononornyeckne MeMOpaHbl, TOPGUPHUHBI U XPOMOIPOTEUIBI, XUMHUECKIE OCHOBBI
UMMYHOJIOTHH, HU3KOMOJICKYJISIPHBIE OMOPETYJIATOPHI, (U3UKO-XUMUYECKUE METObI
BBIJICJICHUS U UCCIIEIOBAHUSI OMOPETYIISITOPOB.

[Iporpamma pa3zpaboTaHa 3KCHEPTHBIM COBETOM BhIcHiel aTTecTalluOHHON
KOMUCCUHM TI0O XUMHUHU (10 OpraHuYecko xumuu) npu yuyactuum WMHcTuTyTa
ouooprannyeckoir xumun PAH um. M.M. lllemsikuna u FO.A. OBYMHHUKOBA U
MOCKOBCKOW TOCYIapCTBEHHOM aKaJIeMHUEH TOHKOW XUMHYECKOW TEXHOJIOTHU WM.

M.B. JlomoHOCOBA.

1. AMHMHOKHCJIOTBI, NENTH/bI, 0eJIKH

Amunoxkucniomvl. HomeHknatypa, cTpoeHHE. ['€HETHYECKH KOJIUpYyEMBbIE
aMUHOKHMCHOTBL. Onrhueckas HW30MEPUS a-aMHUHOKHUCIOT. KHCIOTHO-OCHOBHBIE
CBOMCTBa. XMMHUYECKHE CBOMCTBA: pPEaKIMHM a-aMUHO- U a-KapOOKCUIBHON TpYMIIbI,
GyHKIMOHATBHBIX TPy OOKOBBIX IeTeil. MeTo bl CUHTE3a aMHUHOKHUCIIOT.

Ilenmuowi. [lpupoaa nentuaHOM cBsI3U. ['OMOIETHBIE U TeTEPOETHBIE TENITU/IBI,
nencunenTtuabl. Jlunelinsle U nukIndeckue nentuasl. Monodopsr.

XUMHYECKUI CUHTE3 MenTuaoB. Meroabl 3aluThl (DYHKIIMOHAIBHBIX TPYIIII.
Co3gaHue MEenTUIHOW CBSI3U: METOAbl CMENIAHHBIX AHTHUIPHUIOB, aKTUBHUPOBAHHBIX
3(upoB, KaApOOAMUMHUIHBIK M KapOOKCHAHTHUAPHIHBIA METOABl KOHJCHCAIIUH.
[IpeacraBnenrie o OJOYHOM H CTyNeH4YaTOM cuHTe3e mnenTuaoB. [Ipobiema
pauemuzanuu. TBepaodasublii cuHTEe3 menTUAOB. DEpMEHTATUBHBIA CHUHTE3 U

IMIOJIYCHHTC3 IICIITUIOB U OCJIKOB.
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CrpykTypa u QyHKIHS OMOJIOTHYECKH aKTUBHBIX MENTHAOB. [lenTuaHbpie TOPMOHBI U
PUIN3UHT-(PaKTOPBHI. Hetiponentuapl. [IpencraBnenue 0 NenTUaaX,
HEHPOTPAaHCMUTTEPAX, HEHUPOMOAYJIATOpAaxX, KOHHEKTOpax. OHKe(DaTuHbI U
sHA0pGUHbI. OKCUTOIMH U Ba3zornpeccuH. UMMyHoakTHBHBIE nenTuibl. [lentuanbie
TOKCHHBI M1 aHTHOUOTUKH. [lenTu bl Kak TekapCTBEHHbIE CPE/ICTBA.

Ilepsuunas cmpykxmypa 6enxos. O01mas cTpaTerus OINpPeneiCHHs] CTPYKTYpHI
OenkoB. AHamM3 aMHUHOKHCIOTHOro coctaBa. Ompenenenue N- u  C-KOHIIEBBIX
AMUHOKHCIIOTHBIX OCTaTKOB. ®dparmeHTaIus TIOJIATICTITHTHOM TICTTH.
depMEHTAaTUBHBIE METOABl THAposn3a. OrpaHWYEHHBIM MPOTEONIN3. XHMHUYECKHE
METO/Ibl PacIICTUICHUs TOJUTIECIITHIHON IENH MO0 0OCTaTKaM METUOHWHA, TpunTodana,
nucTerHa u no cBsizsiM Asn-Gly u Asp-Pro.

[TocnenoBarenpHass  jmerpajanus THEOTHAOB MO  METOAY  OAmaHa €

uaeHTUGUKAIMEe (EHUITHOTHAAHTOMHOB U JaHCHUJIAMUHOKHUCIOT. OrnpeaeneHue
AMUHOKHCIIOTHOM TOCJEIOBAaTeIbHOCTH Oelka C MOMOULIbI0  KHAKO(}a3HOro,
TBepAodazHoro W Tra3oda3sHOro  CEKBEHATOPOB.  AHANW3  PACIOJIOKCHHUS
CyIb(PrUaPWIBHBIX TPYIIT W JUCYJIbPUAHBIX cBs3el. lcmomb3oBaHue Macc-
CIEKTPOMETPUU TIPU OMPEJCICHUN TEPBUYHON CTPYKTYphl mentunoB. CloKHbIC
O€JIKH: TTIUKO-, JIUIO-, HYKJI€0-, XpOMO-, Poco- 1 MeTaTonpOTENHBI.
Xumuueckas moougurayus Oenxos. 3agaud, pemniaeMble C TMOMOIIBIO XUMHYECKOU
mogudukammu. Crnenuduueckas momudukanus a- U €-aMHHOTPYNI B Oeikax.
Monaudukanus 0CTaTKOB TUCTUIWHA, METHOHMHA, THPO3WUHA, TpUNTO(aHa, IUCTCHHA.
budynkimonanpaple  peareHThl. BBejeHue  (QUIyOpECIEHTHBIX, CIHWHOBBIX U
dboroahpuuHbIX  MeTOK.  Metoabl  uaeHTUPUKAMU — MOAUMUIIMPOBAHHBIX
aMUHOKHCJIOTHBIX OCTaTKOB. buocnenuduueckas moaudukaius 0EIKoB.

[TocTTpancnsuronHas MOAU(PUKAIIHS OEIKOB. depMmeHTaTUBHAS
MOCTTPAHCISIMOHHAs MoOJIU(UKaAIUM C pacHICTUICHUEM TMOJMIENTHIHON IIeTH.
[TonsiTe O CUTHAIBHBIX MenTHAax W nporeccuHre. CopTupoBKka OETKOB B KIIETKE.

Nmropt OenkoB B KJIETOYHBIE oOpraHeuibl. KoBaneHTHas MOCTTPAaHCISIUMOHHAS
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MOAM(UKALMS a-aMUHO- M a-KapOOKCWIBHBIX TIpynn, (YyHKUIHOHAIBHBIX TPYIII
OOKOBBIX IIeNed aMHUHOKHCIOT (METWJIMpPOBAaHUE, THUAPOKCUIMPOBAHUE, BBEIICHUE
JOTIOJIHUTEIIBHOU KapOOKCUIIbHOM IPYIIIIHI, dbochopunupoBanue,
riuko3uwirpoBanue, ADP-pubo3unupoBanue).

Ilpocmpancmeennas cmpykmypa 6enkos. IloHATHE O BTOPUYHOMN, TPETUIHOU H

YEeTBEPTUYHOM CTPYKTypax. DJIEKTPOHHOE CTPOEHHE M KOH(PUIypauus NENTUIHOU
cBsu. Yrisl f, j, w. Kaptel Pamauanapana. Tumbsl B3auMoaeicTBUN, ONIPenesonne
IIPOCTPAHCTBEHHYKO  CTPYKTYypy  nonunentunoB. CBA3bp  MPOCTPAaHCTBEHHOU
CTPYKTYpbl O€lIka C IOCJIEI0OBAaTEIbHOCTbI0 AMUHOKHUCIOTHBIX OCTaTKOB. Poib
MOJIEKYJISIPHBIX ILIAIIEPOHOB.
BropuuHnas cTpykTypa nentusioB u 6eikoB. a-Criupans, 310-cnupanb, napajuieabHast
U aHTUNapaienabHast b-CTPyKTypbl, b-u3rud, Ipyrue THUIBl PETYJISAPHBIX CTPYKTYP
MOJUNENTUAHON 1enu. KpyroBoil ITUXpou3M U JUCHEPCUS] ONTUYECKOTO BpALICHUS
KaK METOJbl ONPENEIICHUS BTOPUYHOU CTPYKTYypbl. CBEpPXBTOpHYHAs CTPyKTypa
oenkoB. [lonsTie o gomenax. TpeTudHasi CTpyKTypa OeinKoB. PEHTTeHOCTPYKTYPHBIN
aHaNIM3 KakK METOJ HM3Y4YEHHUs MPOCTPAHCTBEHHOTO CTPOEHUS O€nKoB. SnepHbIi
MarHUTHBIM pe30HaHC KaK METOJI UCCiIeI0BaHUs KOH(POpMAIlUU NENTUI0B U OEIKOB B
pactBopax. Jlenarypauuss u peHarypamnus. YerBepTuuHas CTPyKTypa OEJIKOB.
[Tpumepsl CyObEOTUHUYHBIX CTPYKTYp. MeTonbl HCCIeAOBaHUA YETBEPTUYHOU
CTPYKTYPBI.

buonocuueckas ponv 6enkos. ®epmentsl. Knaccudukanusa. IIpencraBienue o
ounokaranuze. [IpuHIMIBl PepMEHTATUBHON KUHETUKU. ITHrMOUTOPBI U aKTUBATOPBI
dbepmenToB. dakTopsel, BiustonMe Ha (EPMEHTATUBHYIO aKTUBHOCTh. IloHsiTHE 00
aKTUBHOM IeHTpe. depMeHT-cyOcTpaTHbIi KOMIUIEKC. DyHKIHMOHAIbHBIE TPYMIIbI
aKTUBHBIX LEHTPOB (EPMEHTOB Ha MpHUMEpe XHMMOTPUIICHHA, JIM30LIKMMAa,
kapOokcunentuaazbl  A. IIpuuMHBI BBICOKON KaTaJTUTUYECKOM AaKTUBHOCTU U
MEXaHU3M JIEHCTBUS (EPMEHTOB.

benku-ropmMonbl. MexaHu3m JEHCTBHSI MENTHIHO-OETKOBBIX TOPMOHOB.
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CrpykTypa U CBOMCTBA aJAcHUIATUMKIIA3HOM cHCTeMBbl. MIHCynuH, TOPMOHBI pocTa.
['mukonpoTeMHOBbIE TOPMOHBI aICHOTUIIOpU3A.

benkun cucremsl remocrtaza. Cucrema CBEPTHIBAaHUSA KpOBU. VIHTErpHHBI.
AHTUKOATYJISIHTBI U (PUOPUHOIUTUKH.

JlBurareiabHble U CTPYKTypHble O€nku. bBenku Mblll M COeAMHUTENbHBIX
TKaHed. AKTOMHUO3WHOBBIA KOMILUIEKC. TponoHuHbl. benku GakTepranbHON CUCTEMBI
noaBwkHocTH. @naremuH. [{urtockenetnsie Oenku. Kommaren, kepatuH, ¢ubpouH
HIEJIKA.

Peuentopusie  Oenku.  bakrepuopodorncuH.  3pUTENbHBIA  POJAOICHH.
AUETHWIXOJMHOBBIN PELIENITOP NOCTCHHANITUYECKUX MEMOpaH.

Tpancnoptasie Oenku. AT®a3zwl. [{utoxpom C, remMorioOMH W MHUOIIOOHWH,
CBIBOPOTOYHBIN albOyMUH.

benaKku-TOKCMHBI MUKPOOHOTO M PACTUTENBHOIO MPOUCXOKICHUS. 300TOKCHHBI.

HelipoTokcHHBI KaK HHCTPYMEHTBI H3y4EHUSI MEXaHU3MOB HEPBHOM IIPOBOIUMOCTH.

3. HyKJIeO3I/II[]>I, HYRJCOTUABI H HYKJIC€UHOBBLIC KUCJ/IOTHI

Hyxneo3uapl M HYKJIEOTHABI KaK KOMIIOHEHTHI HYKJIECHHOBBIX KHCIOT -
CTPYKTypa, CTEpEOXUMHS, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA, OHOCHHTES.
MuUHOpHBIE KOMIIOHEHTHl HYKJIEHHOBBIX KHCIOT. HyKIeoTuapl BHE HYKJIECHHOBBIX
KHUCJIOT: aIeHO3UHTpU(dochaT Kak yHUBEPCANbHBIA aKKyMYJIATOP SHEPIUHU B KIIETKE;
HyKJeo3ua-2,3-uuknodocdarsl; Ounosiornueckass pojib aJ€HO3WH- U T'yaHO3WH-3,5-
nukinodocdara.

IlepBuyHass CTPYKTypa HYKJIEHMHOBBIX KHUCIOT. MexHykneoTtuausle U N-
TJIMKO3UHBIE CBSI3M - CXOJICTBO M paznuune ux cBouctB B cocrae JIHK m PHK.
[TonsipHOCTE MEXKHYKJICOTHIHOM CBSI3U U MOJIMHYKJIEOTUAHON Lenu. HeoOprunas (2' -

5') MEKHYKJICOTHIHAS CBS3b.
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BrisicHeHre MepBUYHON CTPYKTYPhl HYKIEHHOBBIX KUCIOT. MeTo/bl BBEACHUS
pPaAMOAaKTUBHON METKM (M30TOMBbl W MPEAIIECTBEHHUKH; MEYEHUEe In VIvo;
TEPMUHAIBHOE U MHOXXECTBEHHOE MEUEHHUE In Vitro - KHHUPOBAHHE, MOJMMEpa3Hast
JIOCTpoiiKka, Huk-tpancianus, PHK-nmuraza). Mertox  Omyxmaromiero ImsiTHa
(punrepnpunr mno  Cenrepy). Merong  Makcama-I'unbepra  (Xumuueckoe
cekBeHupoBaHue). Meron auaesokcurepmuHatopoB Cenrepa ((hepMEeHTaTHUBHOE
cekBeHupoBanue). Ananuz PHK (metonsl ananusa uepe3 k/IHK u npsimble MeTOABI C
UCIIOJIb30BaHUEM (PEPMEHTATUBHOM M XMMHUUYECKOU aerpananuu). HepaarnoakTuBHOE
MEYEHHE HYKJIEHMHOBBIX KUCIOT. ABTOMATHU3aIUsl CEKBEHUPOBAHMSI.

BropuuHass  cTpykTypa  HYKJIEHMHOBBIX  KHCIOT. PEHTreHOCTpYKTypHBbIE
uccinenosanus JJHK. TTonoxenust Yapradda. /IBoiinas cnupans JJHK no Yorcony u
Kpuky u ee Owuosnormueckoe 3HadeHue. KOMIUIEMEHTapHOCTh U B3auMHas
opueHTauusa neneid. KaHoHMYECKHME BOJOPOJHOCBSI3aHHBIE Mapbl OCHOBAHWM.
CrakuHr ocHoBaHUM. OCHOBHBIE TUIIBI JBOMHBIX CIMpaieil (mpaBo3akpyueHHble A, B
U Jp., JeBo3akpyueHHass Z). CTEepeOXMMHYECKHE XAPAKTEPUCTUKHM MOHOMEPOB B
COCTaBe€ pa3IMYHBIX TUMNOB ABYyIenodeyHbiXx JJHK (Top3noHHbIE U TBYyTrpaHHBIE YTJIbI,
KOH(OpMAaIMu yIIIEBOJHOTO KOJIbla, KOHPOPMAIIMA OTHOCUTEIHHO TJIMKO3UAHBIX U
5'-4'-cBsizeit). OCHOBHBIE XapaKTEPUCTUKU ABOMHBIX CHHpAJEH - mIar Coupaliu, Yribl
CHOUPAJIBHOTO BpAILCHMs], HAKJIOHA, KPEHa, MpONeIUiep, CMEUIEHUE Map OCHOBAaHUU
OTHOCHUTEIBHO OCH CIIUpaIId, OOJbIas U Manas 00pO3aAKH, U3THO.

Jlenatypamusgs W peHarypauMs  JBOMHBIX  Cclapaied.  ['mumoxpomwus.
I'ereponynnekcsl. OnMro- W MNOJUHYKJICOTHJIHbIE 30HABI KAaK HMHCTPYMEHT
UCCIIEJOBAaHUS HYKJIEMHOBBIX KHUCIIOT.

Ceepxcnmpanmuzanust JIHK - cTpyKTypHBIE XapaKTEpUCTHUKUA U OuoOJIOrHMuecKas
pOJIb.

Ocob6ennoctu cTpykTypbl JIHK B Ownonorumdeckux oOpa3oBaHUSAX (BUPYCHI,

MPOKAPUOTUUYECKHUE U DYKAPUOTUUECKUE KIETKH).
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Bropununas ctpykrypa PHK, crpykrypHas  koHcepBatuBHOCTH  PHK-
PHK-criupanu. T'mb6puansie aymiekcel JIHK-PHK, ux Owuonoruueckas podb.
AHTHCMBICJIOBBIE HYKJIIEMHOBBIE KHUCIIOTHI.

Tpernunas ctpykrypa PHK.

Pazeutne npencrasnenuit o JIHK kak HocuTene M MCTOYHHMKE T€HETUYECKOU
uHpopmaruu. OCHOBHBIC ATambl BOCIPOM3BEICHUS W JKCIPECCHUU TEHETHYECKOU
uHOpPMAIIUU - PETUIUKAIUS, TPAHCKPUMIUS, TPaHCIANMsS. | eHeTUYecKuid Koa -
OCHOBHBIE€ XaPAKTEPUCTUKH.

Mexannsmbl permmkanuun  JIHK. CrpykTypHBII T€H - HENpPEpBIBHOCTH U
MO3aUYHOCTh (9K30H-UHTPOHHAs CTPYKTypa). [lepekpbiBaHre TeHOB.

Perynsiuust Tpanckpunuuu (ONepoH; MPOMOTOP U MPEIIIECTBYIONINE YUaCTKU;
omepaTop, penpeccop, UHIYKTOp; TEPMHUHAIMA, aTTeHyauus; sHxancepsl). MPHK y
npokapuoT u sykapuot; mpo-MPHK u ee npespamenue B 3penyro MPHK (crumaiicunr,
KeUPOBaHUE, MOTUAJCHUIUPOBAHNUE).

OcHOBHBIE 3Tanbl TPAHCIALMYU U TpUHUUIIBI ee peryisauud. TPHK u amunoanmi-
TPHK-cunreTassl. Pubocomebl - CTPYKTYypa 51 (GyHKIIMOHUPOBAHUE.
[TocTTpaHCHAUOHHBIN MPOIECCUHT MenTHA0B U OenkoB. CkianbiBaHue ((OJIIUHT)
0esKoB ¢ 00pazoBaHreM (HYHKIIMOHAIBHO aKTUBHOM KOH(pOpMaIiuy.

OOpatHas TpaHCKPUIILIHSL.

PHK kak mnepBuYHBI UCTOYHUK TeHeTHdyeckoil uHpopmanuu (PHK-
cojiepkaiue 6akrepruodaru).

Metonbl HanpaBiI€HHOW (PEPMEHTATUBHOM AErpajallii HYKJIEHMHOBBIX KHCJIOT.
Knaccudukanus  Hyxnea3. Vcnonb3oBaHwe  9K30- W DHJIOHYKJIea3  JJis
CEKBCHUPOBAHUSI HYKJIEMHOBBIX KHCJIOT. DJHJIOHYKJIE€a3bl PECTPUKIUU, UX KIIACCHI,
CTPYKTYpPHBIE OCOOCHHOCTH, OWOJOTHYECKas pOJIb W HUCIOJIb30BAaHUE A
dparmentanmn  u  kaptupoBanus JIHK. DOwnponykneaznas axktuBHocTh PHK

(pnbO3UMBI).
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[Tonumepa3Has wnenHass peakuus (ammumpukanus in  vitro) Kak MeEToJ
HanpasieHHoro nonydeHuss (QparmentoB JHK. ®aktopsl, Biustomme Ha
cnequpuynocts [IP. Opnonanpasnennas IILP. Wcnonb3zoBanue I[P npns
cekBenupoBanus JIHK, renermyeckoi pekomMOMHAIMM in Vvitro, WICHTU(HUKAIUH
TOYEUYHBIX MyTalUH.

Mytannn u myrareHe3. McrouHumkm MyTanmuii B KieTke. MyrareHes Kak
MHCTPYMEHT MCCIIEJOBAHUS KOMIIOHEHTOB KJIETKH M ONTHMHM3alUU KJIETOYHBIX
IIPOLIECCOB. CiyyaiiHbIit MyTareHes. CaiiT-HanpaBJIEHHBIN MYyTareHes.
HacnencrBennesie 3a0osieBanus. MeTonapl aHaiM3a MyTaluid B KieTke. | 'eHHas
Teparnus.

HckyccTBeHHBIM CUHTE3 HYKJIEHMHOBBIX KUCIOT. OCHOBHBIE MOAXOABl K
XUMHUYECKOMY  3aMBIKAaHUIO  MEXHYKJICOTHAHOM  cBs3u  (pochomuddupHbiit,
bochorpurdupnsiii, amunodochutHbii, ruapodochonaraeiii Metoapl). CUHTE3 Ha
NOJIUMEPHOM HocuTene. LIMKIMYHOCTh CHHTE3a MOJIMMEPOB KaK OCHOBa JJIA
aBTOMaTu3auuu. Beiaenenue, ouncTka U UACHTU(UKALMS CUHTETUYECKUX OJIUTO- U
MOJIMHYKJIEOTUOB.

[Tonumepa3pl W Juraspl Kak HMHCTPYMEHTBI HCKYCCTBEHHOI'O CHHTE3a
HYKJIEMHOBBIX KHCI0T. KoMOMHAIMM XuUMHUYECKMX U (EPMEHTATUBHBIX METOOB
(BKIrOUas MOJNMMEPA3HYK LEMHYI0 pEaklHMi) B  CHHTE3€ TIE€HETHUYECKHX
JIE€TEPMHUHAHT.

['enetnueckas wuHxeHepus (momydyenne pexkoMOuHaHTHRIX JIHK in vitro).
Onponykieaspl pectpukiuun u  JHK-muraza xak OCHOBHBIE HMHCTPYMEHTBI
IeHETUYECKOW HMH)KEeHepuu. lcnosb30BaHME NOJMMEpPa3HOM LENMHOM peakiuu s
nonyyenus: ¢pparmenroB [IHK u ux counenenus. MonekyiasipHOE KIOHUPOBAaHHE.
Bextopsl (mnmasmuael, ¢aru, ¢a3Muibl, KOCMHU[bI, HCKYCCTBEHHAs APOXKIKEBas
xpomocoma (YAC); BUpYCBl UBOTHBIX; UEIHOYHbIE BEKTOpPHI). KoHCTpynpoBaHue

OMOJIMOTEK TEHOB (KJIOHOTEK) U UX aHAJIM3.
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DKCNOpeccrs TEHOB B UCKYCCTBEHHBIX T€HETUYECKUX KOHCTPYKUUSIX. [[pruHIUIIBI
ONTUMH3ALUMUNA TPAHCKPUIIIMU U TPAHCISAUMU. XUMEpHbIe Oenku. J[ByHUCTpOHHBIE
CUCTEMBbl TPAHCISUU (COMPSDIKEHHAs] TpaHCHsus). Boiaenenue pekoMOMHAHTHBIX
oenkoB. benkoBas mHXeHepUs.

['enHomH)eHepHbI cuHTe3 (QyHKUMOHANIBbHO akTuBHBIX PHK. Puto3umer -

CTPYKTypa, QYHKIIHs, IPUMEHEHHE B TCHHON TepaIuu.

4. YriaeBoabl U INIMKOKOHBLIOTATHI

Monocaxapuowvl. OmnpeneneHne W HOMEHKIATypa. AJbI03bl M KETO3HI.
Jluneiinpie U nuKIUYeckue GopmMbl MOHOCaxapuaoB. CtepeoxuMust U KOH(opMalus
MOHOCAaXapua0B. AHOMEpPHBI IIEHTP: €ro CTepeOXuMusi, O0coOble CBOWCTBA
TUJIPOKCUIHLHOMN TPYMIIBI.

Onucocaxapuowi. OrnpeneneHue W HOMEHKIATypa. XUMHUYECKUW CHHTE3
oJIMTOcaxapuaoB. MeToapl H3y4Ye€HHUsI CTPOCHMUS OJIMTOCAXApPUAOB: XUMHUYECKHE,
(UBUKO-XUMMUECKHEe, IH3UMATUYECKUe. PacTuUTeNnbHbIe OJIMTOcaxapuibl: caxaposa.
Onurocaxapu/ibl )KUBOTHOT'O MPOUCXOKICHUS: OJIMTOCaXapuIbl MOJIOKA.

Ionucaxapuowl. OnpenenieHrne U HOMEHKIaTypa. MeToabl N3yUeHHs] CTPOSHUS

MOJIMCAXAPHUIOB: XUMHUYECKHE, (U3UKO-XUMUYECKUE, SH3UMATUYECKUE.
PactutenbHbple monucaxapuabl: ILEJUII0JI033a, KpaxMall (amMuio3a, aMHJIONEKTHH).
[Tonucaxapuasl JKUBOTHOTO MPOUCXOKICHHUS: TJIMKOTEH, XUTHH,
TJIMKO3aMUHOTIIMKAHBI, TemapuH. buojgorndeckne (QYHKIIMKA  TOJHCAXapUIOB.
Jlunononucaxapuibl OaKTepHid.
I nukonpomeunvl u npomeo2IUKAHbI: CTPOCHUE YTIEBOAHBIX LENE U UX
ounonorndeckue GyHkIuu. buocunres N-1emnei rIMKONPOTEHHOB. YTIECBOIHBIC 1IETIH
rimkodopuna, 1gG, opanpOymMuHa, al-KUCIIOT0 TIIMKONPOTEHHA, MYIIMHOB. Makpo- u
MHUKPOTE€TEPOTCHHOCTh. PEKOMOWHAHTHBIE TTTUKOIIPOTCHHBI.

I'nuxo3zuoa3zvl u enuxkozunmpancgepasvi. Ux ucnoib3oBaHUE B U3YUCHUU
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CTPYKTYpPHI U (PYHKIIUHU YTJIEBOJOB U INTIMKOKOHBIOIaTOB. DK30- ¥ HOTIHKO3UAA3HI.
Jlekmunbl  KI€MOK  JICUBOMHBIX.  PEUEHTOP  I'ENaTOLUTOB,  CEJICKTUHBI,

KOJIJICKTHUHBI, (byHKI_[I/II/I JCKTHUHOB.

5. JInnuabl

Cmpoenue u knaccugurayusn aunuoos. OU3NKO-XUMHUUECKHE CBONCTBA, POJb B
YKUBOM opraHusMme. MeToabl UCCIe10BAHMS JIUITUIOB.

Heumpanvuvie nunudvl. YTIEBOAOPOABI, BOCKH, TpUriunepuabl. JKupsl.
OyHKIuu B opranusmMe. JKupel v Jpyrue JIUMUIb B TPOMBIIUIEHHOCTH.

XonectepuH, ero oco0asg posb B opraHuzMe. JIunmompoTeumHbl KpOBH, HX
¢yskun. CTepuHbl MUKPOOPTaHU3MOB U PaCTEHUIA.

Kupnvie kucnomsei. HachlllleHHbIE U HEHACBIIIEHHBIE KUCIOTHI, UX OMOCHHTE3,
Ouonornyeckas pojb; HE3aMEHUMbIE JKHpPHBIE KHCIOTHL. IlpocTtarmanauHbel U
POJICTBEHHBIE BELIECTBA; KACKaJ| MOJIMHEHACHIIIEHHBIX KUPHBIX KUCIOT.

@Docghonunuovi. OCHOBHbIE W MHUHOpPHBIE (QocPOoMUNUIbl, UX OUOCHUHTE3 WU
ouosnorudeckas poiib. @ocdonumassl.

[ nuxonunudel: TIUKO3UIAUTIULEPHUIbI, LIEPeOPO3UIbl, TAHTITUO3UIBI.
buocunres, ¢yHkium B opraHusMme. ['aHTIMO3UABI KaK PELENTOPHI. YTJIEBOIHBIC
LENH TITUKOCPUHTOJIUITNIOB.

Jlunuodwer - knemounvie buopezynamopsl u lekapcmeenHvle gewjecmsea. DakTop
aKTUBAlMd TPOMOONMTOB. JIumuawsl - BTOpUYHBIE TMepeAaTyukd. JlumuaHbie
COEJIMHEHHUS C IPOTUBOOITYXOJIEBOM U JIp. PU3NOTOTHYECKON aKTUBHOCTHIO.

Memoowr cunmesa aunuoos. IIONHBIA W YaCTUYHBIA XUMWYECKHM CHHTE3,
depmeHTaTUBHBIE MeTOAbl. MoauduuupoBaHue NPUPOAHBIX JHUIHIOB C LEIbIO
MOJIyYeHHUS]  BEIIEeCTB,  HECYIIUX  METKy  (paJMOaKkTHBHYIO,  CIIHMHOBYIO,

¢dyopecueHTHyIO U Ap.). CHHTE3 TUIUA0B HEMPUPOIHOTO CTPOCHHUS.
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6. beosrornueckue meMOpaHbI

MonekynsipHass opraHuzaiys OUOJIOTHYECKHMX MeMOpaH, MOJIEId U OCHOBHBIC
TUTIBI MeMOpaH. MeTo/ibl U3y4eHusi MeMOpaH: CIEeKTpadbHbIe, MUKPOCKOITMYECKHE,

dbepmeHTaTUBHBIE, XUMHYeckue U Jp. KommoHeHThl MemOpaH, HX pOJb U

B3aMMO33aBHCHMOCTb.
Membpannvie 6enku - mnepudepruyeckne W UHTErpalibHblE. Pojorncussl,
MemOpanubie (GepMmeHTsl - ATdazp, muToxpom P-450. Jlunua-OenkoBsie

B3aUMOJCHCTBHS. PEKOHCTPYKIINA aKTUBHBIX MEMOPAHHBIX CUCTEM.

Membpanuvii mpancnopm. IlaccuBHbiit TpaHcopT; 1U(Gy3ust BOJbI, HOHOB H
HU3KOMOJIEKYJISIpHBIX BemecTB. MoHodopsl W KkaHamooOpa3oBaTenw. AKTHUBHBIN
TpaHCHopT, TpaHcnopTHbie ATda3kbl.

Ocobennocmu memopan paziuyHvlx Kiemok (KOXH, HEPBHBIX W Jp) U
CYOKJIETOYHBIX CTPYKTYpP (MUTOXOHAPHUH, siiep u Ap.). MeMOpaHbl pacTUTENb-

HBIX KJIETOK; OaKkTepHuaibHas CTeHKa. MeXKIeTOUHbIE KOHTAKTHI.

Boszbyoumvie u cunanmuueckue membpanvl. Meauatopsl. HeilpoTokcuHbl -
UHTUOUTOPHI IPOBEICHUSI HEPBHOTO UMITYJIbCA.

Peyenyus. B3aumoneiicTBue JIWraHa-pelenTop, Mnepeaada CUrHajla B KIETKY.
AneHunatiukiazHas cucrema, (ocHOMHOZUTHAHBIN LUKI. XOIHMHOPELENTOPHI.
PenienTopbl UMMYHHOM CHUCTEMBI. 3arax U BKYC.

Hckyccmeennvle memopanusie cucmemvl. MOHOMONEKYJISIPHBIE CIIOU; TUIOCKHE
OucnoiiHple MeMOpaHbl, UX TOJy4YE€HHE W METOHbl HuccienoBanus. Merox "patch
clamp".

Jlunocomul (BE3UKysbl) METOIBI WX TOJIYYCHHs] M HCCIEAOBaHUsA. BriroueHue
(BcTpamBaHue) B JHUMNOCOMBbI OenkoB. IlpakThueckoe NpUMEHEHHE JHUIIOCOM -

AO0CTaBKa JICKAPCTB, HCKYCCTBCHHBIC BAKIIUHBI U JIP.
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7. IloppupuHbI 1 XPOMONIPOTEHABI

Xumudeckasi CTpykTypa mnopoupuHoB. WM3omepus B psagy mnopdupuHOB.
Boccranosiennsie popmbl mOpHUPUHOB: XJIOPHUHBI, TOPHOTUMETEHBI, TOPPOMETEH.

OU3UKO-XUMUYECKHUE CBOMCTBA MOPHUPUHOB, METAIIIONOP(GUPUHOB.

CrekTpbl NOp(PUPHUHOB.

MeTob1 BbIACTIEHUS U pa3ieieHus Mop(pUpruHOB.

Cunte3 moppUPUHOB: a) U3 MOHOMUPPOJOB, 0) U3 JUNUPPUIMETEHOB, B) U3
TETPAUPPOJIbHBIX COEIMHEHUI Yepe3 OusieHsl b, OUIagueHsl ac, OKCOOUaHsl a u b.

OTtpaenbHbIE TPEACTABUTENHN MOPGUPUHOB: ATUOMOPGUPHUH, TPOTONOPHUPHH,
Me30MoppUpHH, neruTeponoppupuH, reMaTonoppupuH, yponopdupuH,
korponopbuput. buocunres.

XpOMOIIPOTEUAbl: TeMOTJIOONH, MUOTIOOUH, LIUTOXpOMBI a, b, c¢. CTpyKTypa,
Xapaktep cBs3ed Oenka ¢ MetamwionopdupuHamu. buonormueckue QyHKIMM
reMoryioOrHa U IUTOXPOMOB.

Xnopopwr u  xymopoduiui-conaepxkamie Oenku B Qotocuctemax | u 1L
Tpanchopmanuss CBETOBOM SHEPTUM B XUMHUYECKYI0 B (HOTOCHHTETHUECKOM

anmnapare. QOTOUHIYITUPOBAHHBIN IEPEHOC SHEPTUU U IJIEKTPOHA.

8. XumMnueckue 0CHOBbI HMMYHOJIOTUH

NMMYyHOKOMITETEHTHBIE KJIETKU: MPOUCXOKIEHUE, THUIIbI, POJIb B UMMYHHUTETE.
Jlumpouuntel: nonyisAuuMu MU cyonomynsuuu. BcemomorarenbHele kneTku. Posb
TuMyca B o0yueHuu T-mumponuTos.

AHTHTEHBI U AaHTUTE€HHBIE IETEPMUHAHTHI.
NMMmyHOIII0OYnMHBL:  Kilaccu(uKalus, CTPYyKTypa, (YHKIMH M CBOWCTBA

Pa3/IMYHbIX KJIACCOM AHTHUTCII. CTPYKTypHBIe OCHOBBI B3aHMOHeﬁCTBHH AHTHUT'CHOB C
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antuTenaMu. ['eHbl UMMYHOTIIOOYJIMHOB M OuocuHTe3 aHTtutell. KiloHanbHas Teopust
oOpa30BaHUs AaHTUTET.

['ubpunoMbl 1 MOHOKJIOHAJIbHBIC aHTUTENA. [ eHeTHYecKass MH)KEHEepUsl aHTUTEI:
MOHSATHE 00 OJHOICIIOYCYHBIX AaHTUTENaX, XUMEPHBIX M 3aMemeHHbIX (reshaped)
aHTUTeNax, ab3umax.

['maBHBII  KOMIUIEKC THCTOCOBMECTHUMOCTH: POJb B HMMYHHOM OTBETE,
cTpoeHne. AHTUTEeHbI THCTOcOBMecTUMOCTH | u Il kimaccoB: cTtpoeHue U GyHKIIUU.
[IponeccupoBanue u npenacrapieHue antureHoB CD4+ u CD8+ numdoruram.

AHTHUT€H-paCIO3HAIONINE PEIIENTOPHBIE KOMILIEKCHI IMM(POIUTOB: KOMIIOHEHTHI
U UX POJib, CTPYKTYpa, CIEIIU(UIHOCTD, FE€HBI.

Bcenomorarensabie Mmosiekynbl: CD4, CD8, ICAM-1, LFA-1 - ponb B akTUBauuu
TUM(OITUTOB U CTPYKTYpa.

[utokunuel: perynsropsl npupoanoro mmmynutera (Ifn-a, TNF-a, IL1, IL6,
IL8), perynsTopsl akTuBanuu, pocta u auddepenunposku aumpornuros (IL2, 1L4,
TGF-b), perynsropsl BocnanutenbHbix peaknuid (Ifn-g ILS5, IL12), kpoBeTBOpHBIC
daktopsl (IL3, GM-CSF, IL7). Peuentopsl IUTOKUHOB.

Cucrema KOMIUUIEMEHTA: KOMIIOHEHTBI, MEXaHU3Mbl aKTHUBAallUKM W JIM3HUCa

KJICTOK.

9. HuzkomoJiekyJjsipHbie OMOpPeryJasiTopbl

Anxanouowi.

I'pynna ankanougoB omnwus. [loHATHE 00 ONMATHBIX pEIENTOpax M HX
OHJOTEHHBIX JMTaHaaX. MopduH, KojaenH, nanaBepuH. ['epouH, aHanoru mMopduHa
(coennaenue bentnu), HamopduH. Penentopbl MOpPGHUHOBBIX QJKaJOWJIOB W HX
NPUPOAHBIC JIMTaHAbl: SHAOpdHHBI, dSHKehamuael W aAp. CUHTETHYECKHE

AHAJIBI'CTHUKU.
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TpornaHoBbIE aiKajgoHIbl IPYIIBI KOKauHa W aTpONUHA. M-XOJHUHOOIOKATOPBHI.
OO0e30onuBaromiie ¥ CHOTBOPHBIE JIEKApCTBEHHbIE IpenapaTsl. HapkoTuku u
TaJITIOLUHOT €HBL. IIcuxorpornHsie cpelcTBa (dbeHoTnaznHOBOM TPYIIIBL.
TpankBwin3zatopsl O€H30JMA3€MUHOBOIO  psila W NPUPOJHBIE JIMTAHABI HX
peLenTopoB.

b-Kap6onHOBEIE aJIKaIOU/IHI.

['pynmnbl HUKOTHHA U TYOOKypaprHa. CHHTETHUECKUE MUOPETAKCAHTHI.

['pynna  s¢eapuna. AJZlpeHepruveckue CHHAIICHI 51 IIPUPOIHBIE
aapeHomMuMeTuku. JlopamMuH, aapeHanuH, HOPAAPECHAIMH, CUHTETUYECKUE
aipeHOOJI0KATOPBI, JICUEHNE UIIEMUYECKOM 00JIE3HH.

XWHHbBIE aJKaJOUbl, CTPOCHUE U cTepeoxumusi. [Ipobiema jgedeHus: Maasipuu.
CuHTeTHYECKHE IPOTUBOMAIISIPUIHBIE CPEACTBA. APTEMHU3UHUH U APYTHE IIpenapaTsl
IPYIIIBI TUHIXA0CY .

XUHUAMH W a’kanouasl Tpynmbl PayBonbhuu (pesepnuH u  ailMalvH).
[IpuponHbIe U CHHTETHYECKHUE CPEICTBA IPOTUB APUTMUHU.

WNHponbHbIE aKaJIOUAbl APYTHX TUIOB: CTPUXHUH U OpyUUH, PU3OCTUTMHUH U
Apyrue M-xOJMHOMUMETUKH. Ilmnokapnue um ero cuures. lIporuBoomyxonesbie
aJIKaJIon 1l U3 OapBUHKA PO30BOT0 - BUHOIACTUH U BUHKPUCTHH.

AJKanonJpl MypuHOBOIO psiaa. Jpyrue CTUMyJISITOPBI CEpACYHON aKTUBHOCTH.
Anxanouapl U3 OE3BpEMEHHHMKA OCEHHErO0 - KOJXMIIMH M KOJIXaMHUH - M HuX
MCIIOJIb30BaHUE B CEJIEKIIUN PACTECHHUIA.

Aumubuomuxu

[Tenumminunsl, 1edanoCnOpUHbl U POJICTBEHHBIE aHTUOMOTUKHU: KJIaByJIaHOBas
U OJIUBAaHOBAas KHCIIOThl, THEHAMMIIMH ¥ acCHapeHOMMIIMHBI, MOHOOAKTaMBI.
OcoOeHHOCTH UX CTPOEHMSI U CBSI3b MEKIY CTPYKTYPOH U aKTUBHOCTBIO B 3TOM PSAY
coequHeHuil. [IpencraBineHne o MexaHu3mMe OMOCHHTE3a OAKTEPUAIbHON KIETOYHOMN
CTEHKM M MEXaHu3Me ACHCTBHUS NEHMUWIIMHOB. [IpencraBienne o MexaHU3Max

PE3UCTEHTHOCTH OAKTEPHI K IEHUITUIUIMHAM.
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TerpauukiInHbl - CTPYKTypa M MEXaHU3M AHTUMHUKPOOHOTO JEHCTBUS.
OcHOBHBIE JTambl IMOJHOIO CHUHTE3a TeTpalukiuHa. MexaHu3m OuOCHHTE3a
TETPALUKINHOBBIX AHTUOMOTUKOB U UX BIIUSIHUE HA OMOCUHTE3 OeJIKa.

AHTHOMOTHKM KaKk WHCTPYMEHTBHI HM3ydeHUs OuocuHTe3a Oenka: OCHOBHBIE
ATambl 3TOT0 OMOCHMHTE3a U CBSI3aHHbIE C HUMHU aHTUOMOTHUKH. CTPENTOMULIUH U
Jpyrue  aMUHOIVIMKO3WAHBbIE  aHTUOMOTHUKH.  IlypoMHIIMH U MEXaHU3M
"MypOMUIIMHOBOMW peakiuu". DPUTPOMUIIMH U APYTHE MAKPOIUIHBIE AHTUONOTHKHU.
Xnopamdenukon u ero ananoru. [lonHeiil cunTe3 xsopampeHukKoa.

[IpencraBienne 0 OMOCHHTE3€ HYKJIEUHOBBIX KHUCIOT U BIHUSIOUIMX HA HETO
aHTUOMOTHKAX. AKTMHOMHMIIMH D, aHTpalMKIMHBI, OJUBO- M XPOMOMHIIMHBI U
ancamakposmabl. Wx wunTepkamsauus npu JHK-3aBucumom Ouocuntese PHK.
biieOMHUIIMHBI, CTPENTOHUTPUH M MUTOMHULUHBI - LUTOTOKCUYECKHE PEarcHTHI,
BbI3bIBatoIue paspeiBel U ciuiuBke B mensx JIHK. Hykneosunneie antuOuotuku u
CUHTETHYECKHUE TIPOMU3BOIHBIC HYKJICO3UI0B - MHTHOUTOPHI BUpyca repneca 1 BUY.
AHTHUOMOTHKH - UHCTPYMEHTHI U3YUYEHUSI HOHHOTO TPAHCIIOPTA Yepes
MemOpanbl. OOpa3zoBaHME MOHHBIX KaHAJIOB B MeMOpaHax (TpaMHIUIUHBI,
HUKJIOJEIICUIIENTUABI, MaKpoTeTponuabl). llonneHoBblE MaKpOJIHIbI, OCHOBHBIE
YepThl CTPOCHHS U O00pa3oBaHUE MOP B JUMUAHBIX OUCIIOSIX C Y4aCTHEM CTEPUHOB.
Jlpyrue npoTuBOTprOHBIE AHTUONOTHKH.

Bumamunwi

Hctopus OTKpBITHS BUTAMHUHOB U UX POJIb B (DYHKIIMOHUPOBAHUHM OPraHU3MOB
YEJIOBEKA W JKMBOTHBIX. BOJIOpacTBOpUMBIE M KHUPOPACTBOPUMBIC BHTAMHUHBI.
Buramunsl u KohepMEeHTHI.

Butamun A. Ctpoenue, Ouosjoruueckas poJib U HM30MEpHU3alMs B Ipoliecce
dbynkuuonupoBanusi. KapoTWHOUIB Kak HMCTOYHUKUA. PeTWHOEBas KuCIOTa U €e
Ouosoruyeckas poJib.

Buramun Bl1, TuamumHMoHOpochaT u KokapOOKcuiaza, HUX poib B

JeKapOOKCUIMPOBAHUHN a-KETOKHUCIIOT, U JiIeUeHue 00ye3Hn Oepu-oepu.
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Buramun B2 (pubodnasun) u ¢piraBuHOBbIE KOPEPMEHTHI, y4acTHE B CUCTEMAaxX
OKCH/JIa3 U IETUIPOTEHA3.

Buramun B3 (manToreHoBast Kuciaora), KopepMeHT A 1 ero OMOCUHTETUYECKast
poisib. Butamun BS (auarnun) u aunanuHamu, ero kodhepmenTsl (NAD u NADP) u ux
POJIb B COCTaBE OKCUIIOPETyKTa3; OMOCHHTE3 HUAIIMHA.

Buramun B6 (agepmun), ero ¢opMbl - NHPUAOKCHH, NHPUAOKCATb U
NUPUIOKCAMUH, M KO(DEpMEHTHl - TUPHUAOKCAIb-5'-dpochaT W MNHUPUIOKCAMUH-S'-
docdar; yuactue B mpoiieccax OMOCHUHTE3a aMUHOKHUCIIOT U JIMITUOB.

Burtamun B9 (donueBast kuciora), €ro KOHbIOTaThl C IIIyTAMUHOBOW KHUCIIOTOM
u TerparuapodoinueBas kuciaoTa. X posiabs B mepeHoce 0JHOYIIIEPOAHBIX PaJUKaIOB.
Jleuenne aHemMuii M Jy4yeBOM OOJE3HM. AHTAroHUCTbl (HOJMEBOM KHUCIOTHI
(aMUHONITEpPUH W METOTPEKCAT) JUIsl JICUECHUs JIEWKO30B U Jeilkemuil. KoMroHeHT
boMeBoOil KUCIOTHI - M-aMUHOOEH30MHAas KUCJIOTa Kak BUTaMUH ISl MUKpPOOOB.
Hctopust OTKpBITHST M TpPUMEHEHUE CyJIb(paMUAHBIX IpPEnapaToB Kak MEpBBIX
XUMHUOTEPANEBTHUECKUX CPEACTB I 00pbObI ¢ HHPEKIIMOHHBIMU 3200JIEBAHHSIMHU.

Buramun B12 (okcukobamamuH) M ero KopepMmMeHT - KoOamMaMug, HuX
Ouosoruyeckas pojb U MpUMEHEHUe NJisi 0OphObI ¢ 3a00JIeBaHUSIMUA KPOBETBOPHOU
cucteMbl. biM30CTh MiIaHapHBIX CUCTEM KOPPHUHA U MOPQPUHA.

Butamun C (ackopOuHOBasi KMCJI0Ta): CTPOCHUE, PEAKIIMOHHAs CIIOCOOHOCTD,
TayTOMEpHUS U OMOJIOTHYEcKast poiib. MeToAbl MPOMBILUIEHHOTO MOJTYYCHHUS.

Buramunel D u ux npoButamuHbl. MexaHusm OuocunTtesa. JleiicTBytrouue
TUAPOKCUIIMPOBaHHbIE (popMBbl. Bromornueckas posnsb.
Butamunsl E (Toxodeponsl) u nocineactsust E-autamunosa. Butamun H
(OuoTtuH) 1 "akTUBHBIN KapOokcun". Butamunsl K 1 HopManu3anus cBepThIBaHUSA
KpPOBH.

Buramunbst Q (yOUXWHOHBI) B PEryJSIIUM TpaHCIOpPTa SJIEKTPOHOB U

OKHUCJIUTEIBHOIrO (pochopunrpoBaHus.
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Tepnenvt u mepneHouobi.

Homenxnarypa u kiaccudukauusa. IlpencraBieHne 00 OCHOBHBIX IYTAX
OMOCHMHTE3a MPUPOAHBIX coenuHeHud. [lonukeTuaHbli MyTh U OMOCHHTE3
MeBalioHoJakToHa. M3onentenunnupodocdar u 6MoCHHTE3 TEPIICHOB.

MoHoteprieHsl (kam¢popa, MEHTOJ, T€paHUOoa U Jp.) U UX HCIOJIb30BaHUE B
MEIULUHE U Nap(POMEpPHON MPOMBIIIJIEHHOCTH.

CecKBUTEPIIEHBI U CECKBUTEPIIEHOBBIE JAKTOHBI. OTAENIbHBIE IPEICTABUTEINN C
BBIPOKCHHOM AHTUIEIBMUHTHOW, IIPOTUBOSI3BEHHOW, IPOTUBOBOCIIAIUTEIIBHON,
AHTUINPOTO30MHON M MPOTUBOOMYXOJIEBOM AKTUBHOCTHIO (CAHTOHWH, apTEMH3UHUH,
BEPHOJIENNH U JIp.) U UX IPUMEHEHHUE B MEULIMHE.

Jutepriensl, HamboJiee XapaKTepHbIE MNpeACTaBUTENU: (UTON, aOMETUHOBAs
KHCJIOTa, Aa30[JUpaxTHH, JWTEPIICHOBBIE  ANKAJIOUABI  (AKOHUTHH, aTU3MH,
JannakoHUTUH). CKBaJIeH U TPUTEPIIEHOBBIE CAallOHUHBI, TIIMLIUPPU3NHOBAS KUCIIOTA.

Terparepnensl u npoButamMuubl A. [lonurepnensl.

Cmepouowi.

Crepouibl Kak TETPAUMKIMYECKUE TpPUTEPHEHbl. BHOCHMHTE3 U3 CKBajeHa.
XoecTepuH U PpacTUTENbHBIE CTEPUHBI: CTPYKTypa U Ouonorudeckas (yHKIIHS.
CnoxHble 3QUpbl XO0JIECTEpUHA, JUMOMNPOTEHUHBI BBICOKOM M HU3KOW IJIOTHOCTH,
KIIMHUYECKass POJIb MPU aTEPOCKIIEPO3€, OTIOKEHUM >KEIYHbIX KamHeW. [lomHbin
CUHTE3 XOJIECTEPUHA.

[ToauruapoKCUIMpPOBaHHBIE CTEPUHBI - 300- U (UTOIKIAUCTEPOUJIBI, TOPMOHBI
JIMHBKHA HACEKOMBIX M X MPUPOHBIE aHATIOTH (PKIU30HBI).

Kemunbie kucnotel. buocuHTe3 B mNedeHH UM OMOJOTHYECKAs POJib.
Hcnonp3oBanre B OMOXUMHH 1 OMOOPTaHUIECKON XUMUHU.

[IporecTtepon: OuocMHTE3 W OHOJOTHYECKAas poOjdb TMpU  OBAPUAIBHO-

MCHCTpPYaJIbHOM ITHKIJIC. CuHTETHYECKHE aHAJIOTH U KOHTPALCIITHBHI.
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[TomoBBIE TOPMOHBI: 3CTPOTEHBI M aHAPOTECHBI. brocuHTe3 W OWoIOrHYecKas
poiib. OCOOEHHOCTH CTPYKTYpPbl M OMOJIOTMYECKON aKTUBHOCTH 3CTPOTE€HOB (3CTPOH,
ACTPHUOJI U ACTPAAMOII), CBSI3b C aKTUBHOCTHIO (POJIMEBOM KHUCJIOTHI U MPOrecTepoHa.
[Tonneiili cuHTe3 3cTpoHa MO ToproBy. CHHTETHYECKHE aHJIPOTCHHBIE IMpENaparthl,
aHaOOJIMKHU.

['opMOHBI KOpPBI HAATIOUEYHUKOB: TITIOKOKOPTUKOUIABI U MUHEPATOKOPTUKOUBI.
brocrHTe3 OCHOBHBIX MpejCTaBUTENCH U Ouonorndeckoe 3HaueHne. CHHTETUYECKHE
aHAJIOTH U UHTUOUTOPBI.

Cepneunble TIMKO3WIbI, CTEPOMIHBIC CAIOHWUHBI W ankaiaouasl. CTpykTypa
OCHOBHBIX MPEJCTaBUTENIEH U OMOJIOTUYECKOE 3HAUCHUE.

Oco0eHHOCTH peNENIUU CTEPOUTHBIX TOPMOHOB.

Hetipoxumus.

HeiipomMenuatopel M TOPMOHBI TPOU3BOJHBIE AMUHOKHUCIOT M TNENTHJIOB.
Crpoenue u ¢yHKIMOHaANbHAsA poJib. llpeacTaBieHne o mnepenadye HEPBHOIO
MMITyJIbCa. BTOpUYHBIE MECCEHKEPHI.
®epOMOHBI U TOPMOHBI HACEKOMBIX, MHCEKTUIIU b

@epoMOHBI U IIOJOBBIE ATTPAKTaHTBl HACEKOMBIX. lcTroprueckuii Odepk.
buonornyeckas ponb u npumeHeHue. llpumepbl GEepoMOHOB YelIlyeKpbUIbIX.
Hekoropeie mytn cunTe3a. bomOukon. KOBeHMIIBHBIE TOPMOHBI HACEKOMBIX U HX
POJIb B OHTOTEHE3E.

[IpencraBnenue o necruumnpax. Mcropuuecknii ouepk. Mucektunumasl. AT,
reKcaxjopad, JuHAaH u renraxjop. DocopopraHudyeckre UHCEKTUIIUIBI.
Kap6amatsi. [TupeTpousi.

DUTOTOPMOHBI U APYTUE PETYISATOPHI PA3BUTUS PACTCHUH, (YHTUIUIbI

OcHoBHBIE (GUTOTOPMOHBI: WHIONMMIYKCYCHAsE KHCJIOTa W €€ TMPUPOJHBIE

aHaJorv, ruOo0epesNIuHbI, IUTOKUHUHBI, a0CIIM30Basi KUCIOTa, STUIIEH, OpAacCUHBI U

onMrocaxapuibl. OCOOEHHHOCTH WX CTPOCHHS U COATaHCUPOBAHHOIO JICUCTBUS Ha
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¢u3nonoru0 pacreHuil. Jpyrue npupoIHbIE PETyISATOPbl pPAa3BUTHA PACTEHUU,
(bUTOATICKCUHBI.

['epOunuapl  peryasTOpHOro THIMA, BO3ACHCTBYIONIME HA TOPMOHAJIbHbBIE
GyHKIUA UHIOIMITYKCYCHOM KUCHOTHL. 2,4,5-T u mpobiieMa CynmepIKOTOKCUKAHTOB
psina guokcuHa. ['epOunMIbl, TOAABIAIONIME OMOCHUHTE3 THOOEpPENIMHOB WU
BO3ICHCTBYIOIIME HA YypPOBEHb OTWJCHA. [epOMIMabl UUTOKUHHUHOIMOIO0OHOTO
JEHUCTBUSA M MHTHOUTOPHI OMOCHHTE3a KapOTHHOWIIOB M Xyopoduia. ['epouruast -
UHTHOUTOPBI (HOTOCUHTE3A.

Oynrunuasl. [IpenapaTel KOHTAKTHOTO M CUCTEMHOIO AercTBus. 1Ipon3BoaHbIe
IUTUOKApOAMUHOBOM  KHUCJIOTBHI, TPUATUMEHOJ, THUAT, UMa3aJIWJ, PUIOMUI.
Crparerus npuMeHEHNUS.

ToxcuHnbi.

ToKCUHBI 36MHOBOJHBIX U PbIO. TOKCHHBI BBICHIUX PACTEHUA W HACEKOMBIX.
MukOTOKCUHBI. TOKCHHBI CHHE-3EJIEHBIX BOAOpOCIei. VCcrnonp30BaHnEe TOKCUHOB B

OMOOPraHNYECKON XUMHUHU ¥ HEUPO(DU3HOIOTUH.

10. ®u3uK0-XUMHYECKHE METOAbI BbIJICJICHUA U UCCJICAOBAHUA

OMOIO0JIMMEpPOB M OMOPEryJIATOPOB

OCHOBHBIE METOIMYECKHE MPUEMBI, HCIOIb3YEMBIE B IPOLIECCE BBIICICHUS
ouomoriekys. CrnocoObl pa3pylleHHs] TKaHe U KIETOK, BBICAIMBAHUE, JTUAJIU3,
ynbTpaguibTpanus, aunodunusanus. CBoilcTBa OHOMONEKYJ, ONPEACISIONINE
MeTOobl UX pazaeneHus. CequMeHTallMOHHbIE MeTOAbl. OCHOBHBIE NOHATHS TEOPUU
ueHTpudyrupoanus. Beibop Meroga u cnocoda HeHTpUPYTrupoBaHUs ISl pelIeHUs
KOHKPETHOM HKCIIEPUMEHTAJIbHOM 3aJaud. OKCTPAKLIMs KaK METOJ BBIJCIICHHUS.
Koapounuent pacnpeneneHus. ODKCTpaKLMs OPraHUYECKHUMH PAcCTBOPUTENSIMH U

JIETEpPreHTaMu.
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Onexmpoghopemuueckue memoosvt. CBONCTBA OMOMOJIEKYJI, OMPEICISIFONTNE WX
paszeneHue MeTtojaMu aekTpodopesa. Dnexkrpodope3 B remsax. Inekrpodopes B
npucyrctBun  JIJIC-Na.  M3oanektpuueckoe  QokycupoBanue.  JIBymepHbId
a5eKTpodope3. BbICOKOBOIBTHBIH 31eKTpodopes.

Teopemuueckue OCHOBbI xXpomamoepaghuu. [Tyt ONTUMH3ALUU
xpomarorpaduueckoro mnporecca. Oco6eHHOCTH BHICOKOA((DEKTUBHON KUIKOCTHOM
xpomatorpadun. OcCHOBHBIE XpoMarorpaduueckue MeToIbl u O00JacTH UX
MIPUMEHECHMUSL. AJnicopOrimonHas xpomartorpadus. PacnipenenurenbHas
xpomarorpadus. O6parnodasnas xpomartorpadusi. lonooOMeHHass xpoMarorpadus.
XpomatodokycupoBanue. ['enb-nipoHukaromas xpomarorpadus. buocnennduunas
xpomatorpadusi.

Hcnonp3oBaHue MeTONOB 3yieKTpodope3a U xpomaTtorpadpuu Uisi aHauuza
YUCTOTHI MOJTYYEHHBIX MPENapaToB, U3yUeHUsT (PU3HKO-XUMUYECKUX XapaKTEPUCTHUK
OMOMOJIEKY L.

Macc-cnekmpomempus. IlpuHiunuanbHas 0JI0K-CXeMa MacCCIEKTPOMETPa, €ro
Ha3HAYEHWE M OCHOBHBIE XapakTepucTUKH. CrocoObl BBEACHHS HCCIEAYEMOIO
obpasma B Macc-cekTpomeTp. MeToasl  MOHU3allMM, HPUMEHSEMbIE B
MaCCCIEKTPOMETPHUH: JJIEKTPOHHBIN yJap, 3JEKTPOHHBIM 3axBaT, (POTOMOHU3ALIMS,
MOHM3AIIMS TT0JIEM, XUMHYeCKasi HOHU3alus. MeToapl MOHU3AIMH B KOHICHCUPYEMOH
¢aze: moseBas necopOIus, JazepHas AecopOLus, 3JIEKTPOpaCHbIICHHE, NOHU3ALUS
npoaykramu gaenenus 235Cf, BropuuHas MOHHAs AMuUccUA, OoMOapIUpOBKa
OBICTpBIMH  aTOMaMH. MarauutHele, BPEMSNPOJIETHBIC, KBAAPYMOJbHBIE Macc-
ceKTpoMeTpbl. MOHHBIE JOBYIIKM M HWOH-IUKIOTPOHHBIM pe3oHaHC. J[[BoiiHas
doxycupoBka. TaHaemMHble Macc-cnekTpomeTpbl. Jletekuus uoHoB. OOpaboTka u
CocoObl  TMpEACTaBIEHUS  pe3yibTaToB  u3MepeHuil. Ilpumenenue  macc-
CHEKTPOMETPUU B HCCIIEIOBAHUM AMUHOKHCIOT, MENTHAOB MU OEJIKOB, JHUMHUIOB,
yTJIEBOJIOB, TEPIICHOUAOB, CTEPOUIOB U IPYTHX HHU3KOMOJEKYJSAPHBIX MPUPOIHBIX

COEIMHEHUM.



21

Onmuyeckas cnekmpockonus. XapaKTepHble O0JaCTH MOIJIOIIECHUS OEIKOBBIX
xpoMoopoB. MosapHbIil KO3(PGULIUEHT MOTIOIIEeHHs. TUIIBI JIEKTPOHHBIX MTEPEXO0-
JIOB, BCTpeyarommecss B nOpupoAHbix coeauHenusix. lIlpupoma OB u  KJI
OpUHIMNHANBHAS cxeMa auxporpada. Monspras smumnTudHocTh. [loHsATue
xupasibHOCTH. [IpumeHenue cnektpockonuu KJ[ nms uccnenoBaHusl CTPYKTYPBI
MOJIUTIETITUIOB U OenkoB. JltomuauCcHeHIMS: (iryopectieHus u GochOpeCIeHITHs.
KBaHTOBBIN BBIXOJ M METOJ €ro omnpeaciacHus. DIyopecleHIus apoMaTHYECKUX
aMUHOKHUCIOT. AHM30Tponusi  (pimyopecueHuuu. YpaBHenue lleppena, ero
OPUMEHEHHE B  HCCIEJOBAHMM  MHKPOBA3KOCTH MeMOpaH C  MOMOUIBIO
dbayopecieHTHBIX 30HI0B. Tymenue dayopecueHiuu. YpasHenue IllTepna-
donbMepa, €ero NMpUMEHEHUE B HcclieqoBaHUU OenkoB U OmomemOpan. Pypre UK
cnexktpockonusi u KP cnexkrpockonus (pusznueckre ocHOBBI MeTOA0B). OCHOBHBIC
amMuaHbIe KoJiebaHusl. AHanu3 CTpYKTyphl nentuaoB u 6enkoB o MK u KP cnekrpam
B 00J1aCTH OCHOBHBIX aMUIHBIX KOJICOAHUM.

PentrenocTpykTypHbIi aHanu3 OuornoauMepoB. PU3HMYECKHE OCHOBBI METOJIA
PEHTIEHOCTPYKTYpHOro aHanu3a. [Ipupona, cBoWCTBa, NOJyYEHHE PEHTTEHOBCKUX
ayuert. Kpucramnmueckas pemietka. Judpakiuss peHTreHOBCKUX Jyded Ha
KpUcTaJlInuecko pemietke. YcnoBus Bynbda-bperra u Jlays. Metoabl pemieHus
(dazoBoii MpoOsIeMbl B PEHTI€HOBCKOM Kpuctamiorpadguu. [IpeodbpazoBanne Pypee.
MeTobl n3MepeHns UHTEHCUBHOCTU JUGPAKIIMOHHBIX OTPaKEHUH.

Onexmponnasn mukpockonusi. OCHOBHbIE METO/Ibl BU3yaIM3aLUU OMOJIOTMYECKUX
O0OBEKTOB B AJIEKTPOHHON MUKpockonuu. UHTepnpuranus nzodpaxenuid. M3yuenue
MPOCTPAHCTBEHHON CTPYKTYphl O€IKOB METOJaMHU JJIEKTPOHHOM MHUKPOCKOIUU
JBYMEPHBIX KPUCTAIOB. MeToapl 00pabOTKM 3JIEKTPOHHO-MHUKPOCKOMHUYECKUX
M300pKEHU  HEMEPUOJUYECKUX  OOBEKTOB.  DJEKTPOHHAs ~ MUKPOCKOMUS
HYKJIEUHOBBIX KHUCJIOT.

Cnexkmpockonusi IIIP. CnocoObl BBeJEHHUS] CTaOWIBHBIX HWMHHOKCHIJIBHBIX

paauKaioB (CIMHOBBIX METOK) B OMOMOJEKyIbl. McciemoBanne mpoCcTpaHCTBEHHOM
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CTPYKTYpbl M JHHAMHKUA OHOMOJIEKYJ METOJOM CIMHOBBIX MeTOK. MccienoBanue
MEKMOJIEKYJIIPHBIX B3aUMOAECHCTBUIM METOOM CIIMHOBBIX METOK.

Cnexmpockonusi AMP. OcHOBHbIE napaMeTpbl cnekTpoB AMP u ux cBs3b C
XUMUYECKON ¥  TMPOCTPAHCTBEHHOW CTPYKTypoil Ouomosnekyn. J[BymepHas
criektpockonusa SMP, ocHoBHbie nBymepHble skcnepumeHTel COSY, TOCSY,
NOESY. Cxema oOTHeceHHMs CUTHaJIOB B JBYMepHbIX cnekrpax |H-AMP
MOJIUNIENTHIOB. PacyeT MpoCTpaHCTBEHHOW CTPYKTYphI IosmnentuioB. [Ipossienne
IMHAMUYEeCKUX TmpoueccoB B cnekrpax AMP. Xumuueckuil (koHpapMalMOHHBI)
oOMeH u ero peructpanuuss B cnekrtpax SAMP. Pemakcanus —saepHon
HaMarHu4eHHocTu. BpeMeHa penakcanuu, GyHKIUS CIEKTPATbHON TUIOTHOCTH.

Komnviomepnoe modenuposanue  MONEKYIAPHOU — MeXAHUKU — OUOMOJIEK)IL.
[Tpupona cui, cTaOMIM3UPYIOMIMX HPOCTPAHCTBEHHYIO CTPYKTypy Ouomnoigumepa
(run-
pooOHbIE  B3aMMOJECHCTBUSA, JUCIHEPCHOHHBIE,  JUIIOJIb-IUIIOJIbHBIE,  3apsi-
JUIIOJIBHBIE, 3JIEKTPOCTATHYECKUE B3aUMOACHCTBUS, COIEBbIE MOCTUKH, BOJOPOIHBIE
cBs3u). llonstue 00 »Smnupudeckux QYHKIUSAX HHEPruud (CUIOBOTO  IOJS).
[Totenmman 6-12 JlenHapa-Jl>xonca. MuHumMu3amnus KOHGOPMAIIMOHHOW HSHEPTUU
oenka. [lonsTue 0 MeTozAe pacyeTa MPOCTPAHCTBEHHON CTPYKTYpHI Oenka "ab initio",
OrpaHUYeHHs] MeToja. MeroAbl NOJyYEeHHs] IMPOCTPAHCTBEHHOW CTPYKTYphl Ha
ocHoBe romosioruu. [loHsTHE O MeTOJax OLEHKM '"kadecTBa'" MPOCTPAHCTBEHHOM
CTPYKTYpPbl OMOMOJIEKYI.

Komnviomepnoe mooenupoganue mMonekyasapHou OuHamMuxu oOuomonexys. Ponb
BHYTPEHHUX JBW)KEHHH Ouomonekyn. Ilpumepsl, moka3biBatonue pasziuyHbie
NPOSBJICHUS JUHAMHKA OMOMOJEKYd [ UX (YHKUMOHUPOBAHUS M A
CTaOWIM3aIMi TIPOCTPAHCTBEHHON CTPYKTYphl. Dopmbl (PYHKIUN MOTEHIIMAIBHON
DHEPIMH MCIOJIB3yeMOW JUIsi  MoJieKyJisipHoM auHamuku (MJ). VYpaBHeHue
neukeHus. [lonstue 00 anroputMax 4MCIEHHOTO PELICHUS YPaBHEHHUH IBUKCHHUS.

['pannuHbIEe yCIIOBHS IIPU pacueTrax C SIBHBIM y4E€TOM pacTBopuUTeis. bpoyHOBCkas
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JuHaMuKa. AMIUIMTY bl GuykTyauuidi atomoB B M/I. BiausiHue ydera pacTBOpUTEIS
Ha M/I. HerapMOHMYHOCTB BHYTPUMOJIEKYJISIPHBIX JBHKECHHUW. KoilmexkTuBHbIE

JABHUKXCHUS.
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