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BBenenue

B ocHOBy HacTosmed mporpaMMbl IOJOXKEHBI BaKHEHIIME pa3elbl
OHOOPraHMYECKOM XMMHH: aMHHOKHCIOTBI M O€JKH, HYKJI€O3HIbl, HYKICOTHIbl M
HYKJICUHOBBIC KHCJIOTEI, YIJIEBOABI W TJIMKOKOHBIOTATHI, JIMIUALL, OHUOJIOTHYECKHE
MeMOpaHBI, MOPQUPHUHBEI, XMMHYECKHE OCHOBBI HMMYHOJOIHH, HH3KOMOJIEKYJIIPHbIE
OHOpErynsaTopsl,  (H3UKO-XUMHYECKME METOABl  BBIACTIEHHUS W HCCIENOBAHHS
OHOPETYJIATOPOB.

IIporpammy coctaBumu: 4n.-kopp. PAH, mpodeccop PAH, n.x.n. JI.B. Ilbmnumsrii,
JIOLIEHT, K.X.H. B.B. KoBas.
IIporpamma  yTBepkmeHa  YueHBIM COBETOM NXbOM CO PAH
ot 28.10.2022 mpotokoi Ne 10.

1. AMHHOKHCJIOTBI, IENTH/bI, GeJKH

Amunokucnomer.  HomeHknaTypa,  crpoeHue. [eHETHYECKH  KOOUPyEMBIE
aMUHOKHUCIIOTHI. ONTHYeCKas U30MEPHS a-aMUHOKHKCIIOT. KHUCIIOTHO-OCHOBHEIE CBOMCTBA.
XHMHYECKHEe  CBOMCTBA:  pEakUMH  a-aMHHO- M a-KapOOKCHJIBHOW  IpyIIIBL
(QYHKIMOHATBHBIX IPYIIT GOKOBBIX Hemneii. MeTonpl CHHTe3a aMUHOKHCIIOT.

Ilenmuow. Tlpuponma HeNTHAHON CBA3U. ] OMOIETHEIE H F€TEPONETHBIE IENTHIEI,
AeTICUNENTHABL. JIMHeHbIe M IMKIHYeCKUe menTHasl. MoHO(hOpEI.

XUMUYECKUA CHHTE3 TENTHHOB. MeTomsl 3alMTEl  (hYHKIHOHATBHEIX TpyMIlL.

Cospanue menTHmHON CBA3M: METOBI CMENIAHHBIX AHTHIAPHIOB, aKTUBHPOBAHHBIX
SQHUpOB, KapOOAMMMHIHBIA U  KapOOKCHAHTHIAPHIHBIA METONBI  KOHICHCALIHL.
IpencTaBienne o GJIOYHOM U CTYNIEHYATOM CHHTe3€ MenTHI0B. [Ipo6iema paleMH3aIum.
Teepnodasnelii cuaTe3 nentumoB. MepMeHTATHBHEIN CHHTE3 U IIOJIyCUHTE3 MENTHIOB U
O€eJIKOB.
CTpykrypa u QyHKIMA GHONOIMYECKH AKTMBHBIX MeNTHIOB. ITeNTHIHBIE TOPMOHBI U
punusuHr-akropsl. Hefiponienrtungel. Ipencrasienue o NeNTHIaX, HEMPOTPaHCMUTTEPAX,
HEUPOMOMYNIATOpaX, KOHHEKTOpax. DHKehaIHHBl u SHAOPQUHBL. OKCUTOLMH U
Ba3onpeccHH. MIMMyHOAaKTHBHBIE NenTHUABL IIeNTHUIHBIE TOKCHHBI M AHTHOHOTHKH.
ITenTrap! KaK JTeKapCTBEHHBIE CPEICTBA.

Ilepsuunas cmpyxmypa 6enxos. O6mas CTpaTerusi OINpPENENIEHUs] CTPYKTYpPhI
OenKkoB. AHaIM3 aMMHOKHCIOTHOTO COCTaBa. Ompenenerrie N- u  C-KOHIIEBBIX
aMUHOKHCJIOTHBIX OCTaTKOB. DparMeHTalms MONUIENTHHOM Hemd. MepMeHTATUBHEIE
METOABI rufponu3a. OrpaHAYeHHBIH IPOTEONHM3. XHUMHYECKHE METOMb paclieruIeHus
TNOUIENTHAHOK N [0 OCTaTKaM METHOHHMHA, TPUNTO(AHA, LUCTEHHA U 110 CBS3SM
Asn-Gly u Asp-Pro.

IlocnenoBarebHas Ierpananus HNENTHUIOB o METOIY Onamana
C wHaeHTHQUKauMeH (GEHUITHOTMAAHTONHOB M NaHCHIAMHHOKHCIIOT. Ornpenenenue
dMUHOKHMCIIOTHOH  MOCNENOBAaTENBHOCTH GelKa C  [OMOIIBIO XunkodasHoro,
TBepaoasHOro W ra3odasHOro CEKBCHaTOpOB.  AHalW3  PaCHOJIOKEHHS
CYTbOrUADUIBHBIX TPYNI W JHCYyThQHMIHBIX  CBsiself. VICIONB3OBAHHE  MAce-
CIIEKTPOMETPHH IIPH ONPEAEIECHHH MEPBHYHON CTPYKTYpHl MeNTHHOB. CIIOKHBIE GEIKH:
TJIKO-, JIATIO-, HYKIIEO0-, XpPOMO-, p0oCho- U METAILTONPOTEHUHEI.
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Xumuueckas moougpuxkayus 6enkos. 3anadyd, pemiacéMbple € IOMOIIBIO XUMHUYECKOM
momuukanun. Crenuduueckas MomuduKalys a- U €-aMHHOIpynn B Oenkax.
Mogudukarys OCTaTKOB TMCTUAWHA, METHOHWHA, THPO3HMHA, TPUNTO(AHAa, LUCTEHHA.
BudyHKIHOHAIbHEIE  peareHThl. BBeneHHEe  (QUIYyOpECLUEHTHBIX,  CIHMHOBHIX M
doroadbUHHBIX METOK. Mertonbl UIeHTUUKAITIN MOAU(PULIIHPOBAHHBIX
AMHHOKMCJIOTHBIX OCTaTKOB. brocnenuduueckas Mmoaudukanus GEIKOB.

ITocTTpaHcasIrOHHAS MoauduKanus OEeJIKOB. depMeHTaTUBHASA
MOCTTPAHCIIAIIAOHHAS MOTUGHUKAIHS C paclielyieHneM noaunenTiuaHon nemd. Ilonsatre o
CHTHAJIbHBIX IeNTHAax ¥ mpoueccunare. CoptupoBka 6enkoB B KieTke. iMmopt 6enkoB B
KJIETOYHBIE OpraHeluibl. KoBasleHTHas MOCTTpaHCISAIIMOHHAsS MOAU(DUKAIUS a-aMHHO- U a-
KapOOKCHJIBHBIX TpYIN, (QYHKUIMOHAIBHBIX TIpyNn OOKOBBIX IEME aMHHOKHCIOT
(MeTHIMpOBaHWe, THIPOKCWIMPOBAHKME, BBEIEHHE OMOIHUTENbHON KapOOKCHUIBHON
rpymmnel, pochopurpoBanue, riuko3unuposanue, ADP-pubosunmipoBanue).

IIpocmpancmeennas cmpykmypa 6enkos. IloHATHE O BTOPHYHOHM, TPETUYHOW U
YEeTBEPTHYHOMN CTPYKTypaxX. DJIEKTPOHHOE CTpOEHHE M KOH(PHUIypals HMENTHIHON CBSI3H.
Vroer f, j, w. Kaptelt Pamauanapana. Tumbl B3auMOIEWCTBH, OINpEHEISIONIHE
MPOCTPAHCTBEHHYIO CTPYKTYpy MNONUNENTUAOB. CBS3b MPOCTPAHCTBEHHOW CTPYKTYPBI
Oenka C TIOCIIENOBATENbHOCTHI0 AMHUHOKHUCIIOTHBIX OCTATKOB. POJIb MOJIEKYJISIPHBIX
LIaTIepOHOB.

Bropuunas cTpykTypa nentugoB u 6enkoB. a-Cnupaib, 3 10-criupaiis, napauieabHas

¥ aHTHNapayielbHas b-CTPYKTYpbl, b-M3ru0, Opyrwe THIBI PEryJSPHBIX CTPYKTYP
NOJUIENTHIHONW 1end. KpyroBoil IUXpoWsM M AMCIEPCHs ONTHYECKOTO BpallleHUs Kak
METOABI OIpPENENEHNs] BTOPHYHOM CTPYKTYphl. CBEpXBTOpHYHAS CTPYKTypa OENKOB.
Ionsarue o nomenax. TpeTtndHas cTpykTypa GenkoB. PEHTTeHOCTPYKTYpHBIM aHAIU3 Kak
METOJI U3yYEHHs IIPOCTPAHCTBEHHOIO CTPOEHHs O€NKOB. SNepHbIil MarHUTHBINA pE30HAHC
KaK METOJ] MCCIIE0BaHKsI KOH(GOPMAIIMH IIENITUAOB U OEJIKOB B pacTBopax. JleHaTyparus
U peHarypauus. YeTBepTUyHas CTpyKTypa OeIKoB.

[TprMepE!l CyOBENMHUYHBIX CTPYKTYP. MeToab! HecliefoBaHuUs YETBEPTUYHOM CTPYKTYPEL.

buosnoruyeckas ponb OGenkos. ®epmeHtsl. Knaccudukarms. Ilpencrasnenuwe o
6uokaranuse. [lpuHUMNBI (QepMeHTaTHBHOM KHHETHKH. WHIUOMTOPBI M aKTHBATOPHI
¢epmenToB. DakTOphl, BIUIOIME Ha (GEepPMEHTATUBHYIO AaKTHBHOCTb. IIOHATHE 06
aKTUBHOM IeHTpe. DepMeHT-CyOCTpaTHBIA KOMIUIEKC. DYHKIHOHAIBHBIE TI'PYIIIBI
aKTUBHBIX  IEHTPOB  ()EpMEHTOB Ha  IpUMepe  XHMOTPMIICMHA,  JIM30LMMa,
KapOokcunentuaassl A. [IpHYHHBI BBEICOKOM KaTaJIUTUYECKOM aKTHBHOCTH M MEXaHH3M
JeicTBUs (epMEHTOB.

benku-ropmMonsl. MexaHu3m JeHCTBHS NENTHIHO-0ENKOBBIX rOpMOHOB. CTpyKTypa
Y CBOMCTBA aJICHWJIATIMKIIa3HOH crcTeMbl. IHCYITHH, TOPMOHEI pOCTa.

['mukonpoTenHOBEIE TOPMOHBI afieHorunodu3a. benku cucteMsl remoctasa. Crucrema
CBEPTHIBaHUS KpOBH. IHTErpHHEL. AHTHKOATyJISHTHI U (PUOPHUHOIUTHKH.

JIBUraTenpHBIE U CTPYKTypHBIE OeNKH. Belkd MBI ¥ COeqUHUTENbHBIX TKaHEH.
AKTOMHO3UHOBBIH ~ Kommiekc. TpomonuHbl. bBenku  GakTepuaabHOM  CHCTEMBI



noaBmwkHocTd. ®naremud. Llurockenernsie 6enku. KosutareH, kepatuH, (GuOpouH
menka. Penentopuslie 6enku. bakrepuopoaorncus. 3puTeabHEBIHR pOIOICHH.
ATETUIXOIMHOBBIN PEeLENTOp NOCTCUHANITHIECKHX MEMOpaH.

Tpancnopraeie Genku. AT®azpl. Ilutoxpom C, reMorao6MH H  MHOIJIOOHH,
CBIBOPOTOYHBINA aTbOyMUH.

benku-ToOKCHHBI MUKpPOOHOTO U PacTUTENBHOTO MPOUCXOKIAEHH. 300TOKCHHEL.
He#poToKCUHEI Kak HHCTPYMEHTHI U3yYEHUSI MEXaHU3MOB HEPBHOM MPOBOTUMOCTH.
3. HyxJ1ieo3uabl, HyKJIEOTHABI H HYKJI€HHOBbIE KHCJIOThI

Hykieo3uas! ¥ HyKJI€OTHIBI KaKk KOMIOHEHTHl HyKJIEHHOBBIX KHCJIOT - CTPYKTYpa,
CTEpEOXHMHs, (U3MYECKHE U XHUMHYECKHE CBOMCTBa, OMOCHHTE3. MUHOpPHBIE
KOMIIOHEHTBl ~HYKJIEMHOBBIX KHCJIOT. HyKIeoTHmsl BHE HYKJIEMHOBBIX KHCJIOT:
aneHO3UHTpU(OChAT KaK YHUBEPCATbHBIH aKKyMYJISATOP SHEPTUM B KIIETKE; HYKJIEO3H/I-
2,3-nuknodocdater; GuogoruuecKas poib afieHO3HH- U IyaHO3MH-3,5-IuKnodocdara.

IlepBuyHas CTpPyKTypa HYKJIEHHOBBIX KHCJIOT. MEXHYKICOTHIHbBIE U N-
TTIMKO3UIHBIC CBSI3H - CXOJICTBO M pasinuuue ux cBoucTB B cocraBe JJHK um PHK.
TossspHOCTE MEXHYKIEOTHIHOM CBSI3M U IOJIUHYKICOTHAHOM nend. Heobbrynas (2' - 5")
MEXHYKJIEOTUTHAS CBS3b.

BelsicHEHHE NEpPBUYHOM CTIPYKTYphl HYKJIEMHOBBIX KHCIOT. MeETOmbsl BBeIEHHS
paZioaKTUBHOW METKH (M30TOIIBI M NPEUIECTBEHHUKH; MEYEHHE in Vivo; TEPMHUHAIBHOE
H MHOXXECTBEHHOE MEYeHHE in Vitro - KMHHpOBaHHWE, MOJMMeEpa3Has JOCTPOMKA, HHK-
Tpancanusd, PHK-nurasa). Meron 6imyxnaromero msatHa (¢unrepnpuar mo CeHrepy).
Mertog Maxkcama-I un6epra (xumuUeckoe CEKBEHHPOBAaHHE). Merton
nunesokcurepMuHaropoB Cenrepa (depMeHTaTHBHOE cekBeHHMpoBaHue). AHamm3 PHK
(MeTozs! ananuza yepes kTHK 1 mpsiMbIe METOMBI ¢ HCTONB30BaHMEM (hepMEHTATHBHOMN U
XUMHUYECKOH nerpananvu). HepamnoakTHBHOE MeueHHME HYKJIEHHOBBIX  KHCJIOT.
ABTOMaTH3aIMS CEKBEHUPOBAHMSI.

BropuyHas CTpyKTypa HyKJIE€HHOBBIX KHCIIOT. PEHTIeHOCTPYKTYpHbIE HCCIIEI0OBaHHS
AHK. Tlonoxennss Yapradpda. [lsoiinas crmpams JIHK nmo Vorcomy u Kpuky u ee
brostormueckoe 3HaueHWe. KOMIUIEMEHTapHOCT W B3aWMHAs OpHEHTALMS IeMei.
KaHonnueckne BOIOpOIHOCBsI3aHHbIE TIapEl OCHOBaHHH. CTIKUHT 0cHOBaHUH. OCHOBHBIE
TUNBI  IBOMHBIX ChHMpajied (mpaBo3akpydeHHble A, B 1p., JIEBO3aKpy4YeHHass Z).
Crepeoxumuyeckie XapaKTEPUCTHKH MOHOMEPOB B  COCTABE Pa3/IMYHBIX THIIOB
AByuenodedHsx JTHK (TopcroHHBIE M AByrpaHHBIE YIVIBI, KOH(GOPMAIMH YIIEBOIHOTO
KOJIbIIa, KOH(OpPMAIMH OTHOCHTENHHO INIMKO3HMAHBIX U 5'-4'-cBsizeit). OCHOBHBIE
XapaKTepPUCTUKK JIBOMHBEIX CIHUpaledl - IIar CHOHpaH, yIJbl CIUPAIbHOTO BpAIICHHS,
HakJIOHa, KpeHa, MpONeJUIep, CMEIECHHE Nap OCHOBAaHUM OTHOCHTENBHO OCH CIIHpAIH,
OospIlas ¥ Majiasi GOpO3IKH, U3THO.

HeHaTypauus u peHaTypauus IBOWHBIX CIIHpaef. I'mnoxpomusi. 'etepomyriexchl.
Omuro - ¥ MONMHYKIEOTHIHBIE 30HABI KaK MHCTPYMEHT MCCIIENOBAHMS HYKJIEMHOBBIX
KHUCJIOT.

Ceepxcnupanusamms JTHK - cTpyKTypHbIE XapaKTEpHUCTHKH U GHONOTHYecKas pOBb.
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Ocobennoctu crpykrypel JJHK B Ouonormueckux o6pa3oBaHMsX (BHpYCHI,
IIPOKAPUOTUYECKUE U DYKAPHOTUIECKHE KIIETKH).
Bropuunas crpyktypa PHK, crpykrypHas koncepBaruBHOCTh PHK-PHK-cnmpanu.
I'nGpunnuele gymnekcel JHK-PHK, wux 6uonoruyeckas poib. AHTHCMBICIOBBIE
HYKJIEHHOBBIE KHACJIOTHI.

Tpetnunas crpykrypa PHK.

Passutie mpencrasnennii o JIHK kak HocuTelle M HMCTOYHHMKE T'€HETHYECKOM
uHpopmanuy. OCHOBHBIE STalbl BOCIPOM3BENEHHMS M OJKCIPECCHH TI'eHETHYECKOM
UHGOpPMALUH - PEIUTHKAINSA, TPAHCKPHUIIIKS, TpaHCIAnus. | eHeTHIecKuit KO/ - OCHOBHBIE
XapaKTEPUCTUKH.

Mexauusmbl  permakanuu  JIHK. CTpyKTypHBI# TIeH - HENpephIBHOCTH H
MO3aMYHOCTh (3K30H-UHTPOHHAS CTPYKTypa). [lepeKkpriBaHHEe T€HOB.

Peryisitust TpaHCKpuIuu (OIEPOH; NPOMOTOP M MPENUIECTBYIOIIME YYacTKH;
OIepaTop, Ppempeccop, MHAYKTOp; TEPMHUHALMs, aTTeHyanus; sHxaHcepsl). MPHK vy
NpoKapuoT U dykapuoT; npo-MPHK u ee npespamenue B 3penyro MPHK (cruaitcusr,
KEMMPOBaHUE, II0JINAACHUTUPOBAHHE).

OcHOBHBIE 3Tanbl TPAaHCIALWH M NPUHIUNLI ee perymsanud. TPHK u amuHoarmi-
TPHK-cunTeTasbl. Pubocomel - cTpykTypa U GyHKUMOHUpOBaHHE. II0CTTpaHCIAMOHHBIH
NPONECCUHT MenTHaoB u GenkoB. CknaneiBanme (¢hoanuHr) GenkoB ¢ o6pa3oBaHHEM
(pyHKIMOHATEHO aKTHBHOM KoH(OpMarwmu. O6paTHas TPaHCKPHIILIHS.

PHK Kax nepBuYHBIA HCTOYHHK T'€HETHYECKOH WMH(bOpMAIMH (PHK-conepxariue
6akTeprodarn).

Metozbl HampabieHHON (EpMEHTATHBHOW Merpajaliil HyKICHHOBBIX KHCJIOT.
Knaccudukanns Hyxieas. Vcnonb3oBaHie 3K30- M SHIOHYK/I€a3 MUis CEKBEHHUPOBaHHUS
HYKJICMHOBBIX ~ KMCIIOT. DHJOHYKII€a3bl PECTPHKLHH, HX KIACCHL, CTPYKTYPHBIE
OCOOEHHOCTH, OHONOTHYECKass pONb M  HCIOJb30BaHME IS bparMeHTalM U
kaptuposanus JIHK. SunoHykneasnas axtuBHOcTs PHK (pr6031MMBL).

IlonmvmepasHas nenmHas peakuus  (aMmauduKanus — in vitro) kak MeTon
HAIPaBIIEHHOTO Toydenus ¢pparmentos JJHK. @akropsl, Biustomye Ha CHenU(pHIHOCTD
IIIIP. Opnonanpasnennas IIP. Ucnosip3oBanue IIIP nns cexkBenwpoBanmss JHK,
TEHETHYECKOH peKOMOMHAINY in Vitro, HAEHTH()HKALMA TOYETHBIX MY TaI[HiA.

Myrauuu 1 MyTarenes. ICTOYHUKH MyTaIuii B KJIETKe. MyTarenes Kkak HHCTPYMEHT
UCCICIOBAHNS KOMIIOHEHTOB KJIE€TKA M ONTHMM3AallMHd KJIETOYHBIX IPOIECCOB.
Cryuaiinblii MyTarenes. CaliT-HanpaBIeHHEIH MytareHes. Hacnencreennsle 3a6oneBanus.
Mertonp! ananusa MyTanuii B kiietke. ['eHHas Tepamus.

XUMHUYECKUH CHHTE3 HyKIEHHOBBIX KHCIOT. OCHOBHBIE MOOXOIBI K XUMHYECKOMY
3aMBIKAHHMIO ~ MEXHYKICOTHHHOH cBsisH  (docdommsdupHeii, dpochorpusbupHsiii,
amunopochuTHEIH, TEAPodochOHaTHEIH MeTomsr). CHHTE3 Ha ITIOJIMMEPHOM HOCHTEJIE.
IIMKIIIHOCT CHHTE3a TOMMMEPOB KaK OCHOBA MJTs aBTOMATH3aLHH. BhieeHue, 09icTKa
M UICHTA(QHUKANKS CHHTETUIECKUX OJIUTO- ¥ MOJIMHYKIEOTHIIOB.



ITomumepasel ¥ JIMrasel Kak MHCTPYMEHTHI UCKYCCTBEHHOTO CHHTE3a HYKJIEMHOBBIX
kucinoT. KoMbuHammy XuMHYecKMX U (QEepMEHTAaTHBHBEIX METOHOB  (BKJIHOYas
HOMMMEpPa3HyIO LENHYIO PEaKLUIO) B CHHTE3€ T€HETHUECKUX J€TEPMHUHAHT.

I'eneTnueckas umKeHepus (moiydeHue pekombuHanTHEIX JIHK in  vitro).
OnnoHykieassl pectpukimu U JIHK-nura3za xak OCHOBHBIE HHCTPYMEHTEI T'€HETHUYECKOM
uiKeHepud. Hcmonb3oBaHMe IONMMMEPAa3sHOM LEMHOM peaknuud M TOyYeHHs
¢parmenToB JTHK u wux cowreHeHHs. MoeKyispHOEe KJIOHHPOBaHHME. BEKTODEI
(mmasmuzel, dary, dasMuabl, KOCMHUIBL, HCKYCCTBEHHAs apoxokeBas xpomocoMa (YAC);
BUPYCBl JKMBOTHBIX; YEJIHOYHBIE BEKTOpHI). KoHCTpyHpoBaHuwe OHOIMOTEK T'€HOB
(KJIOHOTEK) ¥ UX aHAJIU3.

OKCIIPECCHsI T€HOB B HCKYCCTBEHHBIX TI'€HETHYECKMX KOHCTPYKIHUAX. [IpHHIMIIBI
ONTHUMM3AIMHUN TPAHCKPUILUK M TPAHCIALMU. XUMEpHbIe Oelku. JIBYIHUCTPOHHBIE
CHCTEMBI TpaHCIALUMM (CONMpsHKEHHAs TpAHCIALWS). BoimeneHne peKOMOHHAHTHBIX
6enkoB. benkoBast ”HKEHEPHSL.

I'eHHOMH)XKEHEPHBIM CcHHTE3 (yHKIMOHAIBHO akTHBHBIX PHK. Pu6o3umsl -
CTPYKTypa, QyHKIIHs, IPUMEHEHHNE B T€HHOM Tepanuu.

4. YrjieBoabl H INIMKOKOHBIOTaThI

Monocaxapuow. OnpeneneHre 1 HOMEHKJIaTypa. AJIbI03bI U KeTO3bl. JIMHEHHbIE U
LUKIIYecKre GpopMbl MoHOCaxapuoB. CTepeoxumust 1 KoH(GOpMaIMs MOHOCAXaPHUIIOB.
AHOMEDHBIH LIEHTP: €r0 CTEPEOXUMHSI, 0COOBIE CBOMCTBA TMAPOKCHILHON IPYIIIIEL

Onueocaxapudei.  OnpefielieHHe ¥ HOMEHKIAaTypa. XHMMHYECKHH  CHHTE3
ONMrocaxapuioB. MeTosl H3yYeHHsl CTPOEHHUS OJIUTOCaxaphI0B: XUMHUUYECKHE, QU3UKO-
XAMMYECKHe,  DSH3UMAaTWYecKue.  PacTuTenbHble  oimMrocaxapHpisl: caxaposa.
Omnurocaxapu/ibl JKHBOTHOTO IIPOMCXOXKIEHHS: OJIMI0CAXapUIIBI MOJIOKA.

Honucaxapuowl. OnpeneneHre ¥ HOMEHKIAaTypa. MeTombl HM3yYeHHsS CTPOEHHS
NIOJIMCaXapu/ioB: XUMUYECKHE, (QHU3UKO-XUMHUYECKHE, SH3MMATHUECKHe. PacTHUTebHbIE
TOJIMCaXapu/Ibl: LEJUII0N03a, KpaxMmal (aMuio3a, aMHJIONEKTHH). Ilomucaxapubl
)KUBOTHOTO TPOMCXOXKACHHA: TIJIMKOTEH, XWTHH, TJIMKO3aMHUHOINIMKAHEI, TElapuH.
buronoruyeckue Gpynxumu nonucaxapunos. JIumononmcaxapuasl 6aKTepuii.
I'ruxonpomeunvr u npomeoanuxanel: CTPOEHHUE YINEBOIHBIX IEIEl W UX GHOIOrMYECKHe
¢ynkumy. brocuHaTe3 N-1eneil MIMKONPOTENHOB. YTIIEBOHbIE [IEMH rimkogopuHa, IgG,
OBaNbOYMHUHA, al-KMCIIOro TIIMKOMPOTEHHA, MYLIMHOB. MaKpo- B MHKPOTE€TepOreHHOCT.
PexoMOMHaHTHBIE TIIMKOMIPOTEUHEI.

I’nuxosuoaser u enuxosunmpancgpepasvi. YIX MCIONb30BaHHE B U3yYeHUH CTPYKTYpPBI H
(QYHKIHHE yrIeBONOB U [MMKOKOHBIOTaTOB. JK30- M SHIOIIMKO3MAA3EI. JIeKmMuHbl Kiemox
HCUBOMHBIX. PELENITOP TeNIATOLUTOB, CEIEKTHHBI, KOJUIEKTHHBI; ()yHKIMHU JIEKTHHOB.

5. JInnuasl

Cmpoenue u xnaccupuxayus nunuoos. OU3MKO-XMMHUYECKHE CBOWCTBA, poJib B
XKUBOM OpraHusMe. MeToasl HCClleIOBaHMs JINITUIOB.

Heumpanvhvie nunuowsl. YTneBomOPOABI, BOCKH, TPHIIAIEPHIEL. JKUpPEL.

OyHKuK B opranusme. JKHUpBI ¥ [pyTre NTUNHIEL B IPOMBIIITEHHOCTH.
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XonecTepuH, ero ocobas posib B opranuime. JIMMONPOTeUHBI KPOBH, UX (QYHKIHH.
CTeprHBI MUKPOOPTaHU3MOB U PACTEHUM.

JKupnvie kucnome. HacblilleHHbBIE W HEHACHIIEHHbIE KHCIIOTBI, MX OHOCHHTES,
Ouojoruyeckas pojib; He3aMEHHMble JKUpHBIE KHCIOTBL. IIpocTarmaHgvHbl U
POJICTBEHHBIE BELIECTBA; KaCKa/| OJIMHEHACKIIIEHHBIX JKXUPHBIX KHCIIOT.

@Docgponunudsl. OCHOBHBIE U MUHOpHBIE (ochoaumuael, HX OHOCHHTE3 U
6uosoruueckas pois. Doconunassl.

T'nukonunuowl: TIIMKO3WJIIAUITIAICPU DI, uepe6po31/m1>1, TaHTJIMO3UbI.

BuocunTe3, GQyHKIMH B OopraHu3Me. |'aHIIMO3MIBl KaK PELENTOphl. YTJIEBOIHBIE LIEIH
TITUKOC(UHT OTUITUIOB.

Junuowr - knemounvie 6Guopezyniamopvl u JjekapcmeeHnvie eewjecmea. DaKTOp
aKTHBall{ TpOMOONUTOB. JIUNIMBI - BTOPUYHBIE MIepeNaTIUKU. JIMIUIHEIE COETUHEHHS C
MIPOTHUBOOITYXO0JIEBOH U JAp. PU3HOIOrMYECKON aKTUBHOCTBIO.

Memoowr cunmesa nunuoose. IIoJHBIE W YaCTHYHBIA XHUMHYECKUN CHHTE3,
dbepMeHTaTHBHBIE MeTOABl.. MoaupuuupoBaHUe NPUPOAHBIX JIMIIMAOB C  IENBIO
IOJIy4YEHHs BEIECTB, HECYIIMX METKY (PaIlOaKTHBHYIO, CIIMHOBYIO, (DIyOPECIEHTHYIO H
ap.). CuHTe3 TUIUA0B HEIPUPOAHOIO CTPOEHHS.

6. broJsioruueckue MmeMOpaHbI

MorekysipHasi opraHu3anus OUOJOTHYECKUX MeMOpaH, MOJENU U OCHOBHBIE THIIBI
MeMmOpaH. MeToapl UW3ydeHHs ~MeMOpaH: CIeKTpajibHble, MUKPOCKONMYECKHUE,
bepMeHTaTUBHBIE, XuUMHUUeckde U JAp. KommoHeHTs MeMOpaH, WX pOJlb H
B3aWMO3aBUCHUMOCTb.

Membpannvie benxu - nepudepudeckue U UHTETpaIbHbIe. PogorncuHel, MeMOpaHHbIE
bepmentel - AT®a3p, wmuroxpom P-450. Jlunua-GenkoBele B3aWMOAEWUCTBUS.
PekoHCTpyKIIMs aKTUBHBIX MEMOPAHHBIX CUCTEM.

Membpannviii mpancnopm. IlaccuBHbIt TpaHcnopT; nud@y3us BOAbI, HOHOB H
HU3KOMOJIEKYJSIpHBIX ~ BemiecTB. MoHodopbel U  kaHanmooOpa3oBaTenW. AKTHBHBIN
TpaHCIOPT, TpaHcopTHbie ATdas3kbl.

Ocobennocmu membpan paznuunvix kiemok (KOXH, HEPBHBIX U Op) U CyOKJIETOUHBIX
CTPYKTYp (MUTOXOHAPHH, siAep U Ap.). MeMOpaHbl paCTUTENBHBIX KIETOK; OaKTepraIbHas
CTeHKa. MeXKJIETOYHbIe KOHTaKThI.

Bo3zbyoumvie u cunanmuueckue membpanvi. Menuartopel. HeWpOTOKCHUHEBI -
WHTUOUTOPHI TPOBEAEHNUS HEPBHOTO UMITYJIbCA.

Peyenyus. B3auMmonelcTBHE TATaHI-pELENTOp, Mepeaada CUTHAJIA B KIIETKY.
AneHunariykinasHas cucremMa, GochOMHOZUTHIHEIN UK. XOJHHOPELETITOPHI.
Penenropsl ”MMyHHOM cUCTEMBI. 3amax U BKYC.
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Hckyccmeennvie membpanusvie cucmemvl. MOHOMOJNEKYJISIPHBIE CJIOHM; ILUIOCKHE
buciolinpie MeMOpaHbl, UX OTyUYeHHe U METOIBI ucciieqoBanus. Meton "patch clamp".

Jlunocomvl (BE3UWKYNbI) METOAbl WX TIOMYYEHHsS W HCCIeJOBaHHsA. BiiroueHue
(BcTpauBaHue) B Junocombl 6enkoB. IIpakTudyeckoe NMpUMeHEHHE JIUIOCOM - TOCTaBKa
JIEKapCTB, HCKYCCTBEHHBIE BaKIIMHEI H JP.

7. llop¢pupHHbI H XPOMONIPOTEHADI
Xummueckas cTpykTypa nopupuHoB. M3omepus B psaay MOpGUPHHOB.
BoccranopneHHble (opMbI TOPGUPUHOB: XJIOPUHBL, TOPpHOIUMETEHBI, TOPHOMETEH.

OU3MKO-XMMUYECKAE  CBOWCTBA  NOPGHUPUHOB,  MeTALIONOPGHUPUHOB.  CIEKTpHI
nopbupuHOB. MeTonb! BEIIETICHHS U pa3fesieHus TOpGhUPHUHOB.

Cunre3 nopGUpUHOB: a) W3 MOHONHPPOJNOB, 0) W3 IUIHPPUIMETEHOB, B) H3
TETPAIMpPPOJIBHBIX COCAMHEHUN yepe3 OuieHsl b, OunaaueHsl ac, OKCOOUIaHbI a U b.

OtnenpHBIE NpPEACTaBUTENM NOPQUPHUHOB: 3THONOPPHUPHH, MPOTONOPPHPHH,
Me30N0pGHpHH, NeHTeponopGUpPUH, reMaTonopGuprH, YpornophHUpHH, KOIPOIOp(HUpPHH.
buocunres.

XpOMOIIpOTEU/BI: TEMOINIOOMH, MHOITIOOMH, LUTOXpoMbl a, b, c¢. CTpykrypa,
XapakTep CBsa3ed Oenka ¢ MertauionopdupuHamMu. buonormdyeckue  (GYHKIHH
reMoriao0rHa U [UTOXPOMOB.

Xnopodpumn U xinopodpmwui-comepxamue Oenku B ¢porocuctemax 1 um 1L
Tpanchopmanus CBETOBOM 3HEPIMH B XHMHYECKYI0 B (POTOCHHTETHYECKOM aIlapare.
DOTOMHIYMPOBAaHHbINA IEPEHOC SHEPTHH H AIIEKTPOHA.

8. Xumnyeckne 0CHOBbI HMMYHOJIOTHH

VIMMyHOKOMIIETEHTHEIE KJIETKH: IPOHCXOXACHHE, THIbI, pOJIb B HMMYHHTETE.
JlumdouuTel: monmynAnuy ¥ cy6nomysuu. BemomorarensHsle kieTkd. Pons TMMyca B
obyuenuu T-muMdOIUTOB.

AHTUTeHBI U aHTUT'€HHBIE ACTCPMHHAHTEI.

WMMyHOTIIOOYTMHBIL: KIacCH(QUKAIHUS, CTPYKTypa, GyHKIHHA U CBONCTBA Pa3TMIHbIX
kjaccoM aHTHTeN. CTpyKTypHBIE OCHOBBI B3aUMOJEWCTBHS AHTHUICHOB C AaHTHTEJIAMHU.
I'enbl uMMyHOrIOOYTMHOB M OHOCHMHTe3 aHTHTel. KiloHambHas Teopus 0Opa3oBaHHs
aHTHUTEL.

I'mOpuIOMBEl U MOHOKJIOHANBHBIE AHTUTENa. | €HeTHdecKas HMHKEHEPHS aHTUTEI:
TOHATHE OO ONHOLEMOYEYHBIX AHTHTENaX, XHMEDHBIX M 3aMelleHHBIX (reshaped)
aHTUTeNax, ab3uMax.

I'/1aBHBIA KOMIUIEKC T'MCTOCOBMECTHMOCTH: POJb B MMMYHHOM OTBETE, CTPOCHHE.
Anturenbl  tuctocoBmectuMocTd I m I kmaccoB: cTpoeHMe W (YHKLHH.
IIpoueccupoBanue u npescTapienne anTureHoB CD4+ u CD8+ mumdormTam.



AHTHIreH-PACIIO3HAIOIINE PEIENTOPHBIE KOMILUIEKCHI JUMQOIUTOB: KOMIIOHEHTHI H
HX POJIb, CTPYKTYpa, CIE(PUIHOCTD, TE€HBIL.

Bcmomorarenshsie Mojiekynbl: CD4, CD8, ICAM-1, LFA-1 - pone B akTHUBalyu
TUM(OLIUTOB U CTPYKTYpa.

LluToKMHBL: perynsTopsl mpupoaHoro mmmynutera (Ifn-a, TNF-a, IL1, IL6, IL8),
pEryJaTOphl aKTUBalMH, pocta u auddepermmposku muMbormros (IL2, IL4, TGF-b),
perynsTopsl BocnanurensHbix peakimid (Ifn-g ILS, IL12), xpoBerBopHBIe dakTops! (IL3,
GM-CSF, IL7). Peuentopsl IUTOKAHOB.

CrcreMa KOMILIEMEHTA: KOMIIOHEHThI, MEXaHU3MBbI aKTUBAIUU U JIN3UCA KIIETOK.
9. HuzkomMoiekyjisipHble 0HOPeryJifiTopbl
Ankanouoewt.

I'pymnna ankamonnoB omus. [ToHsATHE 00 ONMAaTHBIX pELENTOpPax U MX SHIOTEHHBIX
nuranaax. MopdwuH, komewH, mamaBepuH. ['epomn, aHamorn Mop¢duHa (COEIMHEHHE
bentnn), HanopduH. PenenTopsl MOPQUHOBBIX ATKAIOUAOB U MX NMPUPOAHBIE JTUTaH/bL:
sHIopduHEI, SHKe(aHbI U Ap. CHHTETUYECKUE aHATIBI€TUKU

TpomaHoBBIE aJTKATOUABI TPYIIIBI KOKaWHa U aTPONKHA. M- X OJIMHOOIOKATOPEI.

O6e36onuBaroIie ¥ CHOTBOPHBIE JIEKapCTBEHHblE IIpemapaTel. HapkoTtuku U
raJUTIOITAHOTeHbI. [IcMxXoTpomnHbIe cpencTBa (eHOTHAa3MHOBOW I'pymibl. TpaHKBHAIM3aTOPEI
OeH301Ma3eMMHOBOTO Psija U MPUPOIHBIE JIUTaHABI HX PELIENITOPOB.

b-Kap6oirHOBEIE alIKaIOUBI.
['pymnimsl HUKOTHHA U TyOOKypapuHa. CHHTETUYECKHE MUOPETaKCaHThI.

I'pynma sdenpuHa. AnpeHepruyecKue CHUHAICHI U MPUPOIHBIE aapEHOMUMETHKHU.
JlobamuH, afpeHaTWH, HOpaIpEeHAIMH, CHHTETHYECKHE aIpeHOOIOKAaTOphl, JIEYEHHUE
HAIIEMUAYECKON OOJIE3HU.

XWHHBIE aAIKaJOWbl, CTpoeHHE U crepeoxumus. [Ipobnema JiedeHHs MaIpUH.
CuHTeTHYECKHE NPOTUBOMAIPUMHBIE CpPeACTBAa. ApPTEMHU3MHHWH W APYTHE IIpenaparsl
TpyIIbI THHIXA0CY.

XWHUAIVH U aJIKAJIONBI Tpynnsl PayBonbdun (pe3epnuH U aitMainH).

IIpupogHble M CHHTETUYECKHAE CPEICTBA MPOTHUB apUTMHUU. MIHAOIBHBIE aKaIOU b
OpYyTUX THIIOB: CTPUXHUH U OpyIUH, (U3OCTUTMHH H JPYrHe M-XOJIMHOMHMETHKH.
ITunokapnud u ero cuHte3. IIpoTHBOOITyXO0NIEBbIE ATKATOUABI M3 OapBUHKAa PO30BOTO -
BUHOJIACTUH U BUHKPHUCTHH.

Ankanougpl IIypHHOBOIO psna. JIpyrue CTHUMYJSTOpPBl CEpAEYHON aKTHUBHOCTH.
Ankanmonsl U3 6€3BpeMEHHHKA OCEHHETO - KOJIIXMLUH U KOJTXaMHUH - U UX UCIOIb30BaHUE
B CEJIEKLIUY PaCTECHUM.

Anmubuomuxu



TTeHUUMITHHEL, 11eQaToCIOPUHB U POJACTBEHHBbIE aHTHOMOTHKH: KJIaByJIaHOBas U
OJIMBAHOBAsl KUCJIOTHI, THEHAMHUIIMH W acTapeHOMHIIUHBI, MOHOOakTaMbl. Oco6eHHOCTH
WX CTPOEHHS M CBS3b MEXIy CTPYKTYpOH M aKTHBHOCTBIO B 3TOM DSy COEIUHEHHIA.
IpencraBieHre 0 MeXaHW3Me OHOCHHTe3a OaKTepHalbHOM KIETOYHOM CTEHKH H
MEXaHU3Me JelCTBHS MeHUUWUIMHOB. IIpencraBiieHre O MeXaHHM3MaxX PE3UCTEHTHOCTH
OaKkTepHii K MEHULMJUIMHAM.

TeTpalUKIHHBI - CTPYKTYpa W MEXaHW3M aHTUMHKpOOHOro aedctBus. OCHOBHBIE
STambl IOJHOIO CHHTe3a TeTpalMKiIvHA. MexaHu3sM OHOCHHTE3a TETPAlMKIMHOBBIX
aHTHOHOTHKOB U MX BIHUSHUE Ha OMOCHHTE3 OernKa.

AHTUOMOTHKH KaK MHCTPYMEHTHI M3ydeHUus OuocuHTe3a Oelika: OCHOBHBIE 3Tallbl
9TOro OMOCHHTE3a W CBS3aHHbIE C HUMHM aHTUOMOTUKH. CTpPENTOMHULMH U OpYyrue
AMHHOIVIMKO3HIHBIE AaHTHOMOTHUKH. IIypoMHIIMH H MexaHW3M 'IMypOMHULIMHOBOU
peakuu". DpUTPOMHULIUH U IpyTHe MaKpOIUAHbIE aHTUOMOTUKHU. XIJIOpaM(QEHUKONI H €T0
aHaytord. [1oiHEIH CHHTE3 XJIopaM(peHHUKOoa.

IIpencraBieHne O OHMOCHHTE3€ HYKJIEMHOBBIX KHCJIOT M BIHSAIOIIAX Ha HETO
QHTHOMOTHKAaX. AKTUHOMHIMH D, aHTpallMKJIMHBI, OJMBO- M XPOMOMHIIMHEI H
ancamakponuapl. Wx wHTepkaymsaius npu JHK-zaBucumom 6uocunTese PHK.
brrleoMHUITMHBI, CTPENTOHUTPUH ¥ MHUTOMHULMHBI - LUATOTOKCUYECKHUE DPEAreHTHI,
BhI3BIBalOIME pa3pbiBbl M cmuBku B Hemsix JHK. HyxneosumgHele aHTHOMOTHKH H
CHHTETHYECKHE TPOM3BOJHBIE HYKJIEO3HMIOB - HMHTMOMTOpHI BHpyca repmeca u BHY.
AHTHOMOTHKY - UHCTPYMEHTBI U3y4EHHsI HOHHOT'O TPAaHCIIOpTa Yepes

MeMOpansl. OOpa3oBaHWe HMOHHBIX KaHAJOB B MeMOpaHax (TpaMHLMIUHBI,
LUKJIOICTICUTIETITABI, MaKpOTeTpoauasl). IlonMeHoBBIE MaKpOIMAbl, OCHOBHBIE YEpTHI
CTpOeHHsSI U OOpa3oBaHHE IMOpP B JMIUIHBIX OUCIIONX C ydYacTHEM CTEpPHHOB. Jlpyrue
MPOTHUBOTPUOHBIE aHTUOHMOTHKHU.

Bumamurnoi

Ucropusi OTKpHITHS BUTaMHUHOB M HX PONIb B (YHKIIHOHHPOBAHHHU OpPraHH3MOB
YyeJloBeKa M UBOTHBIX. BOIOpacTBOpUMBIE U KUPOPACTBOPHUMbBIE BUTAMUHBL. BHTaMHUHEI
1 KO(hepMeHTHI.

Butamur A. CrpoeHue, Ouojoruyeckas poib W H30MEpHU3allUsA B IIPOIIECCE
GbyHKIMOHMpOBaHUs. KapoTHHOMIBI Kak HMCTOYHHKH. PeTHHOeBas KHCIOTa M €€
Onostoruveckas poJib.

Butampn Bl, THammHMOHOGochar ©  KokapOOKCHiIa3a; WX pOIb B
IeKapOOKCHUIMPOBaHUH a-KETOKHUCIIOT, U JieueHne Oose3nu Gepu-6epu.

Buramun B2 (puboduiaBun) 1 GpriaBUHOBBIE KOGEPMEHTEI, yUaCTHE B CHCTEMAX
OKCHIa3 U JeTHUIPOreHas.

Buramun B3 (maHTOTEHOBas KHCIIOTa), KOPepMEHT A M €ro OMOCHHTETHYECKAS
pois. Butamun B5 (auanvH) ¥ HuanuHamug, ero kodepMmentsl (NAD u NADP) u ux
POJIb B COCTaBE OKCHAOPENYKTa3; OMOCHHTE3 HUAIMHA.
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Buramun B6 (amepmuH), ero QopMbl - NHUPHUIOKCHH, IHUPUAOKCAIb U
NUPUIOKCAaMUH, ¥ KO(QEPMEHTHI - MAPHAOKCcaNb-5'-GocdhaT u nupuaoKcaMuH-5'-pocdar;
y4acTHe B Mpolieccax OMOCUHTE3a aMUHOKHUCIIOT U JIUIIHIOB.

Burtamuu B9 (donmeBas KHCIOTa), €ro KOHBIOTAThl C [IyTAMUHOBOM KHCIIOTOM U
teTparuapodonueBas KuciaoTa. VX poilb B NEpPEHOCE OIHOYIJIEPOJHBIX DPaIMKalloB.
Jleuenne aHeMuil U JIy4eBO# 6OJIe3HH. AHTArOHUCTHI (POTMEBOM KUCIOTHI (aMUHONTEPUH
¥ METOTpPEKCAT) UIs JIeYeHHs JIeHKo30B | JelikeMuil. KoMmoHeHT GonueBoi KMCIOTEHI -
[-aMMHOOEH30MHas KHCJIOTa KaKk BHUTaMUH JJs MHUKpoOoB. McCTOpHs OTKpBITHA H
NpUMEHEHHE CYIb(QaMUIHBIX TPETapaToB KaK IMEPBBIX XMMHUOTEPAEBTUYECKUX CPENCTB
1711 60pbOBI ¢ HHGEKITMOHHBIMYU 3a00JIEBaHUAMH.

Buramun B12 (okcukobamamuH) W ero KodepMeHT - KobamMaMuz, HX
OuoJIoruyecKas pojib W TNpHMeHeHHe sl OopbObl ¢ 3abojieBaHMAMM KpPOBETBOPHOM
CHCTEMBI. BIIM30CTh MITaHAPHBIX CHCTEM KOppUHA U Top(duUHa.

Buramua C (ackopOMHOBasi KHUCIIOTA): CTPOEHHE, PEaKIMOHHAs CIOCOOHOCTD,
TayTOMepHs ¥ OHoJIorudeckas pojib. MeToabl IPOMBIIUIEHHOT'O ITOJIyYEHHS.

Buramuaer D wW wx mnpoBuTamMHMHBI. MexaHu3Mm OuocuHTe3a. J[ledcTByromme
THIPOKCHIIMPOBaHHbIE GopMBI. Brosornueckas ponsb.

Buramunsl E (Toxodeponsi) u mociencteus E-aButamuno3a. Butamun H (6uotun)
1 "akTUBHBIA KapOokcmn". Buramunsl K 1 HopManmu3anus cBepThIBaHUS KPOBH.

Buramuael Q (YOMXMHOHBI) B pEryjsiud TpPAaHCIOpPTa 3JIEKTPOHOB H
OKHCJIMTENBHOTO (hocHOpHIUPOBaHHUS.

Tepnenvi u mepneHouowL.

Homenknarypa wu knaccudukanus. IIpencraBieHne o006 OCHOBHBIX —IIyTsX
OnocuHTe3a NpHUPOOHBIX  coenuHeHWi. [lonmukeTugHBIW MmyTh W OHOCHHTE3
MeBaJIoHOJIakTOHa. V3oneHTeHmnnupodocdar u 6HOCHHTE3 TEPIIEHOB.

MoHoteprieHsl (kamdopa, MEHTON, TepaHHo]l W [p.) U WX HCIHOJb30BAaHUE B
MeAWIUHE U MapGHOMEpHO# MPOMBIILIIEHHOCTH.

CeckBUTEpIEHBI U CECKBUTEPIIEHOBBIE JIAKTOHBL. OTHENbHBIC TPEACTABUTENH C
BBIp&XEHHONH  aHTUTENbMHHTHOW,  INPOTHUBOS3BEHHOHM,  IPOTHBOBOCIIAIUTEIHHOM,
AHTHIPOTO30MHOW W MPOTUBOOILYXOJIEBOM aKTUBHOCTBIO (CAaHTOHWH, AapTEMHU3WHUH,
BEPHOJIETIMH U JIp.) U UX IPUMEHEHHE B MEIULIAHE.

Juteprienbl, HauboJjiee XapaKTepHbIE IMpeACTaBUTENU: (UTON, abueThHOBas
KUCJIOTa, a30UPaXTHH, IUTEPIIEHOBbIE AJIKAIOUAbI (aKOHUTHH, aTU3WH, JIAIMaKOHUTHUH).
CKkBajieH M TpPUTEPHEHOBHIE CANOHWHBI, TIUIUPPU3MHOBAs KHUCJIOTa. TeTpaTeprieHbl U
npoBuTamMuHbl A. [loATeprieHbI.

Cmepouou..

Creponzpl Kak TETpalUKIWYECKUE TpUTEpIeHbl. bHOCHHTE3 W3 CKBajieHa.
XoJeCTepUH M pacTUTENbHBIE CTEPHUHBI: CIPYKTypa H Ouoyiormdeckas GyHKIHS.
Cnoxnele 53(QUpbl XOJNECTepHHA, JUNOMPOTEHHBI BBHICOKOM M HH3KOH IUIOTHOCTH,
KJIIMHWYECKasl POJIb IIPU aT€POCKIIEPO3€E, OTIIOKEHUU KEMYHbIX KamMHeMN. [1omHbIM cHHTE3
XOJIECTEpHUHA.

11



[ToUTAAPOKCIIMPOBAHHBIE CTEPUHBI - 300- WU (UTOKIUCTEPOMIBI, T[OPMOHBI
JIMHBKH HaCEKOMBIX M UX TIPUPOIHBIE aHAJIOTH (SKIU30HBI).
JKemyHble KUCTOTHI. brocuHTE3 B eYeHN U GHOJIoruYecKas poJib.

Hcnonp3oBaHue B OHOXMMHUU M OUOOPraHNYECKOH XUMUH.

ITporectepoH: 6MOCHHTE3 U GHOJIOTHYECKas poib IPU OBapUAIBHO-MEHCTPYaIbHOM
ke, CHHTETHYECKUe aHaIOTY ¥ KOHTPALETITUBEI.

[ToloBBIE TOPMOHBI: SCTPOT€Hbl U aHIAPOreHbl. buocuHTe3 U GHoNoruyecKas polb.
Oco0GeHHOCTH CTPYKTYpBl U OMOJIOTMYECKON aKTUBHOCTH 3CTPOT€HOB (3CTPOH, 3CTPHOI U
3CTPaAMOI), CBSI3b C aKTHBHOCTHIO (DOJIMEBOM KUCIOTHI U MporectepoHa. [1onHbIN cuHTE3
acTpoHa o ToproBy. CHHTETHUECKHE aHAPOT €HHbIE MTpenapaThl, aHaOOIMKH.

['opMOHBI KOpBI HAANOYEYHHKOB: INIFOKOKOPTUKOWABI U MHUHEPAIOKOPTUKOHUIBIL.
buocuHTE3 OCHOBHBIX TMpeACTaBUTENIEd W OHuosiormdyeckoe 3HaueHHue. CHHTETUYECKUE
aHaJIOTH U UHTUOUTOPHI.

CepneqHHe [IMKO3UAbl, CTCPOUIHBIC CAlIOHWHBI U aJIKAJIOUIbI. CprKTypa
OCHOBHBIX HpCI[CT&BHTCJIGfI u ObuoJiorudeckoe 3HaueHne. OcoOeHHOCTH Py
CTEPOUIHBIX TOPMOHOB.

Heupoxumus.

Heiipomenuatopsl 1 TOpMOHBI IIPOU3BOAHBIE aMUHOKHUCIIOT U nenTuaoB. CTpoeHue u
¢byHKuMOHaNbHAs poib. [IpencTaBieHne O mepegadye HEPBHOTO HMMITYJIbCa. BTOpUYHEIE
MecCceHKepbl. @epOMOHBEI K TOPMOHBI HACEKOMBIX, HHCEKTHUITH/IBI

@®epoMOHBI ¥ IIOJIOBBIE ATTPAaKTaHThl HAceKOMbIX. KICTopuyeckuid oOuepk.

buonornueckass ponp u npuMmeHeHue. [Ipumeps! hepoMoHOB uelryekpbulbiXx. HekoTophie
IyTU cuHTe3a. boMOuKoi. KOBEeHUIbHBIE TOPMOHBI HACEKOMBIX M HX POJIb B OHTOT€HE3e.

IIpencrasnenue o necrunupgax. Hcropuueckwit ouepk. Mucekturmmer. JI/T,
reKcaxJiopaH, JMHAaH U rentaxyuop. @ochopoprannyeckne WHCEKTUIUABL. KapbamaTsl.
ITupetporael. @UTOrOPMOHBI U IPYTHE PETyNIATOPHI pa3BUTHS PACTEHUH, OyHTHUIIMIBL.

OcHoBHBIE (HUTOTOPMOHBL: MHOONMITyKCYCHas KUCIOTa W €€ IMPUPOAHBIE aHAJIOTH,
rub6epeUIvHBl, LUTOKHHUHBL, abCIM30Bas  KHUCJIOTa, OSTHIEH, OpacCUHBl H
onurocaxapvtbl. OCOOEHHOCTH HX CTPOCHHS M COaJTaHCHPOBAaHHOIO IEHCTBHS Ha
¢usnonoruto pacreHuil. Jlpyrue TPUpOIOHBIE pPETYNATOPHl Pa3sBUTHUS  PACTEHHMMA,
(buUTOAIEKCHHBI.

['epOunmael perynsTopHOro THIIA, BO3AEHCIBYIOIIHWE HA TOPMOHAIbHBIE (YHKIMU
UHIOJIMITYKCYCHOM KHCIOTHL. 2,4,5-T 1 mpobieMa cynepIKoTOKCUKAaHTOB psida JHOKCHHA.
['epbuimael, noxapstomue 6HOCHHTE3 THOOEPEIUIMHOB M BO3IEHCTBYIOIME HA YPOBEHb
oTWieHa. ['epOMLUIBI LMTOKMHUHOMOJOOHOTO NEeHCTBHS M WHTHOUTOpPHI OMOCHHTE3A
KapOTHHOUZOB U Xjiopoduia. I'epOunuab! - HHTrHOUTOPEI HOTOCHHTESA.

@yuruiyael. Ilpenaparel KOHTaKTHOTO M CHUCTEMHOTO JeicTBHs. IIpoM3BOmHBIE
JIUTHOKapOaMHUHOBOM KHCIIOTHI, TPHAOVMEHOJ, THIT, MMasanwi, pumommi. CTparerus
IIPUMEHEHMS.

Toxcunwi.
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TokcHHBI 3€MHOBOOHBIX M pbl0. TOKCHHBI BBICIINX pacTeHHUH K HAaCEKOMBIX.
MuxkoTokcHuHBI. TOKCHHBI CHHE-3€JeHBIX Bomopociieil. Mcrmonp30BaHHWE TOKCHHOB B
OHOOPraHWMYECKONW XUMHU ¥ HEHpOPHU3UOIOTUH.

10. ®u3HKO-XHMHYECKHE MeTO/Ibl BhiieJICHUsI U HCCJIeJOBAHUS
OMonmoIMMepoOB H GHOPEryJIATOPOB

OCHOBHBIE METONUYECKHE TPHUEMBI, HCIONb3yeMble B IIPOLECCE BBIAEIECHUS
omomortekysl. CmocoObl paspylleHHs TKaHEd M KIETOK, BBICAJIMBAHHUE, [HAIIU3,
ynbTpaduibTpanys, duoduimsanus. CBoiicTtBa OMOMOJEKYJI, ONpeAesiaiolue METOABI UX
pasnenenus.  CenuMeHTalMOHHBIE  MeToAbl.  OCHOBHBIE  MOHSATHS ~ TEOpHH
neHTpudyrupoBanus. Beibop Meroma u cnocoba IEeHTpU(PYTHMpOBaHUS Ul DELICHHUS
KOHKPETHON OKCIIEpUMEHTAIbHONW 3aJadyd. OKCTpaKlMs Kak METOJ BBIACICHHUS.
Kosdpodumment pacnpeneneHus. ODKCTpaKIUsi OpPraHUYeCKUMH pacTBOPUTENSIMH U
JeTepreHTaMHu.

Onexmpogopemuyeckue memoosi. CBOWCTBa OHOMOJEKYNI, ONpPENESAIOIIUE UX
pasnenieHHe MeTonaMHu aleKTpodopesa. DnekTpodope3 B Treisx. DIEeKTpodope3 B
npucytcteun JIJIC-Na. M303nekrpuueckoe pokycupoBanue. J[ByMepHbIit 3eKTpodopes.
BEICOKOBONBTHBII 35eKTpodopes.

Teopemuueckue OCHOBbL xpomamozpagpuu. ITytu ONTUMU3ALIUU
xpomarorpagudeckoro mporecca. OcoOeHHOCTH BBICOKOA((GEKTUBHON KHUIKOCTHOU
xpomarorpaduu. OCHOBHBIE XpoMaTorpaduiecKue METOAbI M OOJIACTH MX MPUMEHEHHUS.
Ancopbumonnas xpomarorpadus. PacnpenenurensHas xpomatorpadus. O6paTrHodazHast
xpomarorpadus. HMonoobMmeHHass xpomarorpadusi. XpomaTohokycupoBaHHue. [ eib-
npoHMKaromas xpomarorpadus. buocneruduyanas xpomarorpadusi.

Hcnonb3oBaHue MeTOAOB 3MIeKTpodopesa U XpoMaTorpaduu ISl aHATA3a YHCTOTHI
NOTYYEHHBIX MPEeNaparoB, U3y4eHUs: GU3UKO-XUMUIECKHX XapaKTEPUCTHK OHOMOJIEKYII.

Macc-cnekmpomempusa. IlpuHnunuanpHas OJI0K-CXeMa Macc-CIEKTPOMETpa, €ro
Ha3HAaYEHUE U OCHOBHBIE XapaKTepUCTUKU. CriocoObl BBEIEHUs UcCleayeMoro obpasia B
Macc-CIIEKTpOMeTp. MeTonbl HOHM3alMK, NpUMEHsieMble B MacC-CIIEKTPOMETPHH:
3JIEKTPOHHBIM yZAap, OJEKTPOHHBIA 3axBaT, (OTOMOHM3ALMS, WOHHM3AIMSA IIOJIEM,
XUMHYECKass HOHM3auusA. MeToasl HOHHU3alluM B KOHAEGHCHpPyeMo# (hase: MoeBas
necopOuus, a3epHas 1ecopOuus, JEKTPOpacbUICHHE, HOHU3AKSI IPOIYKTAMH [EIEHHS
235Cf, BTopruHasi HOHHAs SMHUCCHUs, 60MOapAUPOBKA OBICTPEIMH aTOMaMH. MarHUTHEIE,
BpPEMSIIPOJIETHBIE, KBAAPYIOJIbHBIE MacC-CIEKTPOMETpPhl. VOHHBIE JIOBYIIKH M HOH-
LMKJIOTPOHHBEIA pe3oHaHC. JIBoHHas ¢okycupoBka. TaHZEMHBIE MacC-CIIEKTPOMETPEL.
Hereknys moHoB. OOpaboTKa M CHOCOOBI MpPENCTaBIEHHS pe3yJIbTaTOB H3MEPEHMIA.
IIpuMeHeHnEe MacC-CIEKTPOMETPHH B UCCIIEIOBAaHUN aMHHOKHKCIIOT, IIENTHIOB U GENIKOB,
JMIIAAOB, YIJAE€BOAOB, TEPIEHOMJOB, CTEPOMAOB M JAPYTHMX HU3KOMOJEKYJISIPHBIX
IIPUPOAHBIX COETAUHEHUM.

Onmuyeckas cnekmpockonus. XapakTepHble OOIACTH IIOIJIONIEHUS 6eIKOBBIX
xpomoopoB.  MospHbl ko3 HIMEHT  mornomeHns.  TUIBI  3IEKTPOHHBIX
MEPEX0JIOB, BCTPEYAIOIIMECS B IPUPOAHBIX coeauHeHusx. Ilpupoma JIOB u K]
OpUHIUONAIBHA ~ cXeMa Jauxporpada. MonsipHasd  3JUIMIOTHYHOCTE.  IIoHSTHE
xupanbHocTH. Ilpumenenme crnektpockonuu KJI nmnd wWccimenoBaHHs CTPYKTYPBI
NONMIIENTHAOB M OenkoB. JltoMuHUCHeHIWs: ¢uryopeciieHnus ©u  (GochopecieHmus.
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KBaHTOBBIM BBIXOA M MeTO €ro onpeneneHus. @OmyopecueHIUss apoMaTHUYECKUX
aMHUHOKHCIIOT. AHU30Tponus (pyopecuenuynn. YpaBHeHue [leppeHa, ero nmpuMeHeHHE B
UCCIIEIOBAaHUM MUKPOBS3KOCTH MeMOpaH ¢ TIOMOINBIO (DIIyOpPECIIEHTHBIX 30H/IOB.
Tymenue dnyopecueniuu. YpaBHeHue Illtepra-®onbMepa, ero npHMeHEHHE B
uccienoBanuu 6enkoB U 6uomembpan. Oypre MK cnekrpockonus u KP criekTpockormus
(¢pusuueckre ocHOBBI MeTONOB). OCHOBHBIE aMUIHBIE KOJeOaHWsA. AHAIU3 CTPYKTYpPBI
nentuaoB 1 6enkoB mo UK u KP cnektpaM B 06;1acTH OCHOBHBIX aMHUIHEIX KOJI€OaHHIA.

PeHTreHOCTpyKTypHBIM aHamu3 OuonmosuMepoB. Du3WyecKhe OCHOBBI MeETOJa
PEHTTEHOCTPYKTYpHOro aHanusa. Ilpupoza, cBoiicTBa, moaydeHrne pEHTIEHOBCKUX JTyUeH.
Kpucramnmuueckas pemerka. Judpakuuss peHTT€HOBCKUX JIydedl Ha KpPUCTATMYECKOM
pemerke. Ycnosus Bynesda-bperra u Jlays. Meroasl pemienus (a3oBoit mpoGiieMsl B
peHTreHoBckoi kpuctauiorpaguu. IIpeobpasoBanme @ypre. MeTomsl H3MEPEHHS
MHTEHCUBHOCTH JU(PPaKIUOHHBIX OTPAXKEHU.

Onexmponnas mukpockonus. OCHOBHBIE METONBI BH3yalM3alldd OHOJIOTHYECKHX
OOBEKTOB B 3JIEKTPOHHOM MUKpocKomuu. HHtepmperamus uzobpaxenuit. M3yuenwe
[IPOCTPAHCTBEHHOM CTPYKTypbl O€IKOB MeTOHaMH JJIEKTPOHHOM  MHKPOCKOIIUH
JBYMEPHBIX  KpHUCTaIOB. MeTtonel  00paboTKH  31E€KTPOHHO-MHUKPOCKOIMHYECKHX
H300pakeHUH HENEPUOANYECKUX OOBEKTOB. DIIEKTPOHHAS MHUKPOCKOIHUS HYKJIEHHOBBIX
KHCJIOT.

Cnexmpockonua JOIIP. CnocoObl BBeIeHHS CTaOWIBHBIX HMMHHOKCHIIBHBIX
panMKanoB (CIMHOBBIX METOK) B OHoMonekynbl. MccriemoBaHWe IPOCTPaHCTBEHHOM
CTPYKTYpel M JHHAMUKUA OHOMOJIEKY]1 METOJOM CIIMHOBBIX METOK. KcciemoBaHue
MEXMOJIEKYJIIPHBIX B3aUMOJEUCTBUMA METOAOM CIIMHOBBIX METOK.

Cnexmpockonua AMP. OcHoOBHBle mapaMeTpsl crekTpoB SIMP ¥ MX CBs3b C
XMMHUYECKON U MPOCTPAHCTBEHHOM CTPYKTypoi OuoMoneKy. JIByMepHas CIIEKTPOCKOITHS
JIMP, ocHoBHble naByMepHBle 3kcrepuMmeHTEI COSY, TOCSY, NOESY. Cxema
OTHECEHMS CHTHAJIOB B JByMepHbIX cnektpax 1H-SIMP nonunentumoB. Pacuer
IPOCTPaHCTBEHHOM CTPYKTYPHI IOJIUIIENTHAOB. [IposiBieHre AMHAMHYECKHX IIPOLECCOB B
cnektpax SMP. Xumuueckuii (koHQapMallMOHHBIH) OOMEH M €ro perucTpanus B
cnektpax JSMP. Penakcanus spgepHOM HaMarHMYEHHOCTH. BpemeHa penakcaiuy,
(YHKIUS CIIEKTPaTbHOM IOTHOCTH.

Komnviomeproe mooenuposanue MONEKYIAPHOU — MexaHuku  6UOMONEKYIL.
Ilpupoma cwii, CTaGWIM3HMPYIOMIMX IIPOCTPAHCTBEHHYIO CTPYKTypy OHOMOIMMEpa
(rumpodoGHBIE  B3aMMOACHCTBHS,  [UCIEPCHOHHBIE,  IWIMONb-AUNONLHEIE,  3apsij-
JMIIOJIbHBIE, JJIEKTPOCTATHYCCKUE B3aUMOJEHCTBHUS, COJIEBBIE MOCTHKH, BOIOPOIHEIE
cBsi3u). [lonarre 06 sMnupHIeckux GYHKIUSIX 3HEpruH (cuimoBoro nojs). [TorerHiman 6-
12 Jlennapn-/xonca. MunuMH3anus KOHGOPMAlMOHHOM 3Hepruu 6einka. IToHsATHE O
METOZIe pacyeTa NPOCTPaHCTBEHHOM CTPYKTyphl Gernka "ab initio", orpaHuuenns Merosa.
MeTone! nomy4eHns: MPoCTPaHCTBEHHOM CTPYKTYphl HAa OCHOBE TOMOJIOTUH. [IOHSATHE O
METOJaX OLIEHKH "KauecTBa" NPOCTPAaHCTBEHHON CTPYKTYpPBI GHOMOIIEKYJI.

Komnviomeproe modenupoeanue MmonekynspHou Ounamuxu 6uomonexyr. Pois
BHYTPEHHUX  JIBIXeHHA Ouomosexkyn. IIpuMepbl, mMOKa3bIBAIOIIHE pa3IUYHBIE
IPOSIBIICHHS TUHAMUKKA OHOMOJIEKYN s WX GYHKIHOHUPOBAHUS M IS CTaOWIH3aLUn
NPOCTPAHCTBEHHOH  CTPYKTyphl. @opMbl  GYHKIMHA MOTEHUHAIBLHOW  3HEPIHH,
UCIIONIb3yEeMOM J1s1 MOJIEKY IsIpHOH nuHamuku (M/]). Ypasuenue npmxenus. [loHsarue o6
QITOPUTMAaxX YHUCICHHOTO DEIICHHsS YPaBHEHWH IBU)KeHHs. | paHWYHBIE YCIOBHS IIpH

pacdyerax C SBHBIM YYETOM pAacTBOpUTEN. bBpoyHOBckas AWHamM#Ka. AMIUIATYIbI
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dbyktyarnmii atomoB B M/I. Biusiue ydera pactsopurens Ha MJI. HerapMoHHYHOCTB
BHYTPUMOJIEKYJISIPHBIX IBMKEHUNA. KOIUIEKTUBHBIE NBY)KEHMSL.
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