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Beenenne

Hacrosimass mporpamMMa KaHAMJATCKOTO JK3aMeHa pa3paboTaHa sl HaydyHOM
crenpanbHocTH 1.4.9 Brooprannueckas Xumusi.

OK3aMEHYIOIMICA  JTOJDKEH  II0Ka3aTh  BBICOKUH  YPOBEHb  TEOPETUYECKOM U
po)eCCHOHAIBHON TOATOTOBKH, 3HAHUE OOIIMX KOHIEMIHUA M METO0JIOTHYECKHUX BOIPOCOB
HAyYHOW CIIENUATBHOCTH, UCTOPUH e¢ (OPMUPOBAHUS M PA3BHUTUA, TIIYOOKOE TOHMMAHUE
OCHOBHBIX Pa3/IejIOB TCOPUHU W MPAKTUKU M3YyYEHHOTO Marepuaia, a TaKKe YMEHHE IMPUMEHSThH
CBOM 3HAHUS JIJISl PEIICHHSI HCCIICIOBATEIbCKIX U MPUKIIAIHBIX 3a/1a4.

Hacrosmas nporpamMma coctaBieHa Ha Kadeape MONeKyJIspHOH OuorexHosoruu CaHKT-
[TeTepOyprckoro  TOCYJAapCTBEHHOTO  TEXHOJOTHMYECKOTO  HMHCTUTYTa  (TEXHHYECKOTO
YHUBEPCUTETA) B COOTBETCTBHHM C TPEOOBAHUSAMHU, MPEIBSABIIEMBIMA K YPOBHIO BIIAJICHUS
TEOPETUYECKIUM MaTEPUATIOM, TEPMUHOJIOTHYECKON TOJATOTOBICHHOCTH M CTEIEHU OCBOCHUS
JTUCIUTIINHBI «broopraHnyeckass XuMus».

1. Ilopsinok npoBeaeHNs] KAHAUAATCKOI0 IK3aMeHAa

[IpoBenenue KaHIUIATCKOrO 3K3aMeHa OCYLIECTBIIIETCS B JOPME OTKPBITOTO 3acelaHus
9K3aMEHAIIMOHHOM KoMuccuu. KanaunaTckuii sk3aMeH IpOBOJUTCS B YCTHOM (opme.

AcnHpaHTBl C OTpaHMYEHHBIMH BO3MOXXKHOCTSMH 3JIOpPOBBSI MOTYT CIaBaTh JaHHBIN
9K3aMEH KakK B YCTHOIl, Tak U B MUCbMEHHOU (hopme.

DK3aMeHaIlMOHHbIE OWJIEThl JIOJDKHBI BKJIOYAaTh JBa BOIpOca W3 IPOrpaMMbI
KaHJIUAATCKOTO HK3aMEHa MO CHEIHAIbHOCTH U OJJUH BOIPOC U3 JAOMOJIHUTEIBHON MPOrpamMMmbl,
KOTOpasi COCTAaBJISIETCSl aCIMPAHTOM (COMCKATEJIeM) COBMECTHO C HAY4YHBIM PYKOBOJAMTEIEM B
COOTBETCTBUU C TEMOI TUCCEPTAMOHHON pabOTHI COMCKATENs M pacCCMaTPUBAETCS Ha 3aCelaHUU
Kadenpsl.

Jl1s HOATOTOBKU K OTBETY aclUpaHTy OTBOJAUTCA He Oosee 60 MHHYT, a HA OTBET — HE
6osee 30 munyT. [Ipu 0TBETE HA BOMPOCHI DK3aMEHAIMOHHOTO OMJIETA YJICHBI YK3aMEHAITHOHHOM
KOMHUCCHH MOTYT 3aJ]aBaTh JOMOJHUTENIbHbIE BOIIPOCHI ACIUPAHTY TOJIBKO B paMKax COJIEp>KaHuUs
BOIPOCOB 3K3aMEHAIIMOHHOTO OuJIeTa.

Bo Bpewms 3acenanus 5K3aMEHALlMOHHOW KOMHMCCHH BEAETCS MPOTOKOJI B COOTBETCTBUU C
YCTaHOBJIEHHBIM 00pa31OM.

Pemenne sk3aMeHallMOHHONW KOMHCCUU TIPUHUMAETCS HA 3aKPBITOM 3aceJaHUH MPOCTHIM
OOJIBITMHCTBOM TOJIOCOB YJICHOB KOMHCCHH. YPOBEHb 3HAHHWI OIICHWBaeTCsA Ha "OTIUYHO",
"xopomo", "y10BIeTBOPUTENBHO", "HEYIOBIETBOPUTEIIBHO" .

Pe3ynbrarel sk3ameHa OQOPMIISIIOTCS MPOTOKOJIOM M OOBSBISIOTCS BCEM aclUpaHTaM
TPYIIIBI B TOT K€ JAE€Hb MOCIIE 3aBEPIICHHS CAaYl KaHIUAATCKOTO SK3aMEeHa.

Bce mpoune HeoOXxoaumble YCIIOBUS NMpUEMa KaHAMAATCKOIO SK3aMEHa MW3JI0KEHbI B
HOPMAaTUBHBIX JOKyMeHTax (JiokanbHbIX akTax) CIIOI TU(TY).

2. OcHOBHOE cojlep:KaHMe MPOrpaMMbl KAHIHIATCKOI0 JK3aMeHa

2.1 AMMHOKHCJIOTBI, MENTH/bI, 0€JIKH

AmunHokuciotel. HoMeHkiatypa, crpoeHue. ['eHeTHYecKd KOAUPYEMble aMUHOKHCIIOTHI.
Onruyeckast U30MepUs a-aMUHOKUCIOT. KHCIIOTHO-OCHOBHBIE CBOMCTBA. XUMHUYECKHE CBOMCTBA:
pPEaKIuu 0-aMHUHO- U 0-KapOOKCWJIBHON TPYIIbI, (QYHKIMOHAIBHBIX TPYIMI OOKOBBIX IIETICH.
MeTonpl CHHTE3a aMIHOKHCIIOT.

[Tentuael. Ilpupoma nenTtuaHOW CBs3U. ['OMOJETHBIE UM TETEPONETHBIE IENTHUJBL,
JIETICUTICTITU B, JInHelHbIe U UKInYecKue nentuasl. Monogopsl.

XUMHUYECKUH CHHTE3 MENTHAO0B. MeToIbl 3almuThl (yHKIIMOHANBHBIX rpynn. Co3maHue
MENTUIHON  CBS3W:  METOABl  CMEIIAHHBIX  AHTHUAPHUIIOB, AaKTUBHPOBAHHBIX  3(PHUPOB,
KapOOIUMMUIHBIN 1 KapOOKCHAHTUPUTHBIA METO bl KoHIeHcaun. [IpeacraBnenne o 6109HOM



U CTYIIEHYaTOM CHHTe3€e nenTunoB. [Ipobiema panemusanuu. TBepaodazHblii CHHTE3 TENTHIIOB.
DepMeHTAaTUBHBIN CUHTE3 U MOJIYCUHTE3 MENTHIO0B U OEIKOB.

CrpykTypa ¥ (QyHKIHS OHOJIOTMYECKHM AaKTHBHBIX MeNnTHIOB. llenTuaHble TOPMOHBI U
puwinsuHr-gakropel. Heliponentuasl. IlpencraBnenue o mnentuaax, HEHMpOTpaHCMUTTEpax,
HelipoMoaynsaTopax, KOHHEKTOpax. DHKepanuHbl U 3HI0pGUHBL. OKCUTOIMH M Ba30MPECCHH.
NmmyHnoaktuBHble mnentunabl. [lentuanple TOKCHMHBI W aHTHOMOTHKH. [lenTuasl  Kak
JIEKapCTBEHHBIE CPENICTBA.

[lepBuunas ctpykTypa OenkoB. OOmias cTparerusi ONpeleieHHUs CTPYKTYphl OEJIKOB.
AHanu3 aMHMHOKHCIOTHOro cocrasa. OmpeneneHue N- ¥ C-KOHLEBBIX aMHHOKHMCIOTHBIX
ocTaTKkoB. @parMeHTauMs NOJUIENTUIHON uenu. PepMEeHTAaTUBHBIE METOJAbl T'HMAPOJIM3A.
OrpaHu4eHHbI NPOTEONIN3. XHUMUYECKUE METOAbl PACIICIICHUS MOJIUIENTUIHOW LEenu I0
OocTaTKaM METHOHMHA, TpUliTodaHa, HUCTeNHa U 1o cBs3siM Asn-Gly u Asp-Pro.

[locnenoBarenbHas aerpajanys HENTUAOB IO METOAY OAMaHa C WACHTU(UKAIMEH
(beHUITHOTUITAHTOUHOB u JTAHCUJIAMUHOKHUCIIOT. Onpenenenue AMUHOKHCIIOTHOM
MOCJICIOBATEIPHOCTH O€lKa C TIOMOIIBIO JKHIKO(A3HOTO, TBEpAoda3HOro W razodasHOTo
CEKBEHATOPOB. AHAllM3 PACHONOKEHUS CYIb(OTUAPUIBHBIX TPYIN U TUCYIb(UIHBIX CBS3EH.
Hcnonp3oBaHne Macc-CHEKTPOMETPUM IPU OINPEAEICHUH IMEPBUYHOM CTPYKTYpbl MENTHAOB.
CrnosxHble OeNKU: TIUKO-, JIUIO-, HYKJI€O-, XpOMO-, (ocdo- 1 METaUIONPOTEHHBI.

Xumuueckass MoauduKanus OenkoB. 3anadyd, pemaeMple C TOMOIIBI0 XUMHYECKOU
moaupukanuu. Cnennduueckas Moaudukanus aMuHOrpyni B 0enkax. Moaudukaius ocTaTkoB
THUCTUAMHA, METHOHHWHA, THPO3WHA, Tpumnrtodana, nucrenHa. budyHKIMOHAIBEHBIE pEareHTHI.
BBenenue (ayopecleHTHBIX, COMHOBBIX M (oToadPUHHBIX METOK. MeToAbl MIACHTH(PUKAIUU
MOIU(HUIIMPOBAHHBIX AMUHOKHCIIOTHBIX OCTaTKOB. brocnennduyeckas Monupukaus O0enKos.

[MoctrTpancnauuonHas moaudukanus OenkoB. DepMeHTATHBHAs MOCTTPAHCISALMOHHAS
Mou(UKaIMs C pacllelUIeHUeM MOJUNENnTUAHON 1enu. [IoHsATHe O CUTHaNbHBIX MENTUAAX U
nponeccunre. CoptupoBka OenkoB B kieTke. Mmmopr OenkoB B KJIETOUHBIE OpTraHEIIBL.
KoBajneHTHas NOCTTpaHCISAIMOHHAS MOAM(PHUKAIUS 0-aMHUHO- U  0-KapOOKCHUJIBHBIX TPYIIIL,
(GYHKIMOHATIBHBIX IPYII OOKOBBIX LleNe aMUHOKHUCIOT (METUIMPOBAaHUE, THAPOKCUIIMPOBAHUE,
BBEJICHUE JIOMIOJHUTENbHON KapOOKCHIIBHOM Tpynisl, (GochopuirpoBaHue, INIMKO3WINPOBAHUE,
ADP-pu6o3unupoBanue).

[IpoctpancTtBeHHast cTpykTypa OenkoB. [loHsTHE O BTOpPUYHOH, TPETHUUYHONW U
YETBEPTUYHOHN CTPYKTypaxX. DJIEKTPOHHOE CTPOECHUE U KOH(PUTrypauus NeNTUIHON CBSI3U. YTIIbI
o,y,0. Kaprel Pamauanapana. Tunbel B3auMOACHCTBUM, ONpPEAEISIONME MPOCTPAHCTBEHHYIO
CTPYKTYpYy HOJIMIIENTUIOB. Ces3p IIPOCTPAaHCTBEHHOU CTPYKTYpBI Oenka c
MOCJIE0BATEIbHOCTHI0 AaMUHOKHUCIIOTHBIX OCTaTKOB. POJIb MONEKYIISIPHBIX HIATIEPOHOB.
Bropuunas crpykTypa mnentunoB M OenkoB. a-Cnupanb, 3i19-cliMpaib, HapasiesibHas W
aHTUNapaienabHass  B-CTpyKTyphl, [-u3ru0, JApyrue THUIBI  PETYJISPHBIX  CTPYKTYpP
noaunenTuaHoN nenu. Kpyrosoil AuXpousm u AUCHEPCHs ONTHUYECKOTO BPAIIEHUS KaK METOJbI
OTIpeIeTICHUSI BTOPUYHON CTPYKTYphI. CBEpXBTOpHUYHAsS CTPYKTYypa OenkoB. [loHaTHE O JOMEHAX.
Tpernunast cTpykTypa OenkoB. PeHTreHOCTPYKTYpHBIH aHadM3 Kak MeETOJ M3Yy4YeHHUs
MPOCTPAHCTBEHHOTO CTPOEHUsI O€NKOB. SImepHbIi MarHWUTHBIA PE30HAHC KakK METO[
UCCIieIoBaHUs KOH(OpMaIMK MEeNTHI0B U OEJIKOB B pacTBopax. JleHaTypauus U peHaTypalus.
YerBepTHuHasg cTpykTypa OenkoB. Ilpumepbl cyObeOMHMYHBIX  CTPYKTYp. MeTomsl
MCCJIEJOBAHMSI YETBEPTUYHOU CTPYKTYPHI.

buonoruueckas ponp OenkoB. Pepmentbl. Knaccudukamus. Ilpencrasienue o
6uokaranu3ze. [IpuHImnel pepMeHTaTUBHON KHHETUKH. IHTHOUTOPHI U aKTUBATOPHI (DEPMEHTOB.
@dakTophl, BAMIOINIME Ha (EPMEHTATUBHYIO AaKTHUBHOCTb. [loHsATHE 00 aKTUBHOM LIEHTpE.
depmeHT-cyOCcTpaTHBI KoMITIeKe. DyHKIIMOHANBHBIE TPYIMIbI aKTUBHBIX IIEHTPOB (EpPMEHTOB
Ha TIpUMEpe XUMOTPHUIICHHA, JM3omuMa, KapOokcunenTtuaasbl A. [IpuuuHBl BBICOKOU
KaTaJIMTHYECKOM aKTUBHOCTH U MEXaHU3M JIeHCTBUS (DEPMEHTOB.

benku-ropmonsl. MexaHu3Mm qeHCTBUSI TENITHIHO-OSIIKOBBIX TOPMOHOB.



CtpykTypa M CBOWCTBAa aJE€HUJIATUMKIA3HOW cHCTeMbl. MHCyIWMH, TOPMOHBI poOCTa.
['mukonpoTeNHOBBIE TOPMOHBI aICHOTHIIO(U3A.

benku cucremsl remocrasza. Cuctema cBepThIBaHUS KPOBU. MIHTErpUHBI. AHTUKOAryJISHTBI
1 GUOPUHOIUTHKH.

JlBurarenpHble W CTPYKTypHBIE O€nKkH. benKku MBI ¥ COCIUHUTEIBHBIX TKaHEH.
AKTOMUO3UHOBBIA KOMIUIeKC. TpononuHbl. benku OGakTepuanbHOM CHUCTEMBI MOJBHUKHOCTH.
OmnarennuH. [{urockenernsie 6enku. Kommaren, kepatu, GuOpouH mienka.

Peuentopubie Oenku. bakTepropomorncuH. 3pUTENbHBIA POJOIICHH. AIETHIXOJTHMHOBBIN
peLenTop MOCTCHHANTUYECKUX MEMOpaH.

Tpancnoptaeie  Oenku. AT®aszpl.  uroxpom C, reMornmoOMH W MHOTJIOOHWH,
CBIBOPOTOYHBIN alTbOYMUH.

benku-TokCMHBI  MHKPOOHOTO ¥ pPAacCTUTENBHOTO  MPOUCXOXKICHHS. 300TOKCHHBI.
HelpoTOKCHHBI KaK HHCTPYMEHTBI H3YYEHUsI MEXaHU3MOB HEPBHOM IPOBOAUMOCTH.

2.2 HykJ1e031/1bl, HYKJICOTH/IbI U HYKJIEHHOBbIE KUCJI0THI

Hyxneo3unpl M HyKI€OTHABl KaK KOMIIOHEHTbl HYKJIEMHOBBIX KHCJIOT - CTPYKTYpa,
CTepeOXuMHus, (PHU3MUECKUE M XUMHUYECKHE CBOMCTBA, OMOCHHTE3. MUHOpHBIE KOMIIOHEHTHI
HYKJICMHOBBIX KHUCJIOT. HyKieoTuIbl BHE HYKJIEMHOBBIX KHUCIOT: aJCHO3UHTpUdOCchaAT Kak
YHUBEPCAJBHBI  aKKyMyJSTOp DHEPTMM B  KJIETKe,  HYKIeo3una-2,3-mukiopocdarsr;
Ouosoruveckas poiib aICHO3UH- U T'yaHO3UH-3,5-1IuKI0docdaTa.

[lepBuuHas CTPYKTypa HYKJIEHMHOBBIX KHUCIOT. MeXHYKJI€OTHIHblE U N-TJIMKO3UJHbIE
CBSI3M - CXOACTBO W pasznmuuue wux cBoiictB B coctaBe JHK wu PHK. IlomspHocts
MEXHYKJICOTUIHOM CBSI3U U MOJIMHYKJIEOTHAHON 1enu. HeoObrunas (2'-5') MexHyKII€OTHIHAS
CBS3b.

BbisicHeHHe MEpBUYHOM  CTPYKTYpbl HYKJIEHMHOBBIX KHCIOT. MeToabl BBEACHUS
pPaTMOAaKTUBHOM METKM (M30TOINBl M TNPEALIECTBEHHUKH; MEUEHHME in Vivo; TEepMHHAIbHOE U
MHO)KECTBEHHOE MeueHHe iN VItro - KWHUpOBaHKe, MOJMMepa3Hasl JOCTPOiKa, HUK-TPaHCISIINS,
PHK-nuraza). Meron Omyxnatomero nstHa (¢unrepnpunt no Cenrepy). Meron Makcama-
I'unGepra (XUMHUecKoe CEKBeHHMpoBaHue). Meronx muue3okcutepmuHaTopoB CeHrepa
(bepmentaTBHOEe cekBenupoBanue). Ananu3 PHK (metoxasr ananmusa uepe3 kIHK u mpsimbie
METOJIbl C UCIOJb30BaHUEM (pepMEHTATUBHOW M XMMHUYECKOM aerpananuu). HepaanoakTusHoe
MEYEHHE HYKJIIEMHOBBIX KACIOT. ABTOMATHU3alMsI CEKBEHUPOBaHUS.

Bropuynas cTpykTypa HyKJI€MHOBBIX KUCIOT. PeHTreHocTpykTypHbIe nccaenoBanus JJHK.
[Tonoxenus Yapradda. [Boitnas cnupans JJHK no Yorcony u
Kpuky u ee Guonornyeckoe 3HaueHue. KoMIieMeHTapHOCTh M B3aMMHasl OpPUEHTAIUs LieTel.
KaHoHnueckne BOAOPOIHOCBSI3aHHBIE NTapbl OCHOBaHUM. CTOKMHT OCHOBaHMM. OCHOBHBIE THIIbI
JBOMHBIX crivpaliell (mpaBo3akpyueHHble A, B u ap., neBo3zakpyuenHas Z). CTepeoxuMuueckue
XapaKTEepUCTUKN MOHOMEPOB B COCTaBe pa3JIMYHBIX TUINOB ABylenoudedyHblx JJHK (Top3nonnsle
U JBYTpaHHbIE YIJbl, KOH(OpPMAalMU YIJIEBOJHOTO KOJIbLIa, KOH(OpPMAalHUKd OTHOCUTEIBHO
[JIMKO3UAHBIX U 5'-4'-cBs3eil). OCHOBHBIE XapaKTEPUCTUKU JBOMHBIX CHHMpalIel - mar ciupaiy,
YIJIbl CIUPAJIBHOTO BpAIICHMWsS, HAKIOHA, KpPEHAa, MpOoNeIuiep, CMENIEHUWE Iap OCHOBAaHUU
OTHOCHTEJIBHO OCH CIIMpald, OoJIbIIas U Majast 00pO3JKH, U3TUO.

JeHarypauust W peHaTypanusi ABOWMHBIX crupaied. [mmoxpomus. ['eTeponyriekcsl.
Onuro- n NOJMHYKJIEOTHIHBIE 30H/bl KAK MHCTPYMEHT MCCIIE0BAHNS HYKIEMHOBBIX KUCIIOT.

Ceepxcnupanuzanus JJHK - cTpykTypHbIe XapaKTepUCTHKU 1 OMOJIOTHYeCKasi poJib.

Ocobennoctu  crpykrypel  JIHK B Ouomornueckux  oOpa3oBaHHSIX  (BUPYCHI,
MPOKAPUOTUYECKUE U 3YKAPHUOTUUECKUE KIIETKH).

Bropuunas crpykrypa PHK, ctpykrypnas koncepBaruBnocts PHK-PHK-crimpanu. ['nbpuanbie
nymiekcel [JJHK-PHK, nx 6nonornueckast posib. AHTHCMBICTIOBBIC HYKJIEHHOBBIE KUCIIOTHI.
Tpernunas crpykrypa PHK.

PazButue npencrasnenuit o JIHK kak HocuTene n HICTOYHUKE TEHETUUECKOW MH(POPMAIIUH.

OCHOBHBIE ATaIbl BOCIPOU3BEACHUS M SKCIIPECCUN T'€HETUYECKOH MH(DOPMAIIUK - PETUTUKALIMS,



TPAHCKPUILIUA, TPAHCISIIUS. ['€eHeTUUECKUI KO/ - OCHOBHBIE XapaKTEPUCTHKHU.

Mexanusmbl perukanuu JHK. CTpykTypHBIM T'eH - HENpPEephIBHOCTh M MO3aUYHOCTH
(3K30H-UHTPOHHAs CTPYKTypa). [lepexpbiBaHnEe T€HOB.

Perynauus tpanckpunuuu (OnepoH; NPOMOTOP M HPEAIIECTBYIOIIME YYaCTKU; OIepaTop,
penpeccop, UHAYKTOP; TepMUHALMS, aTTeHyauus; s3uxancepsl). MPHK y npokapuor u sykapuor;
npo-MPHK wu ee mpeBpamenne B 3penyto MPHK  (cruraiicuHr, kenmupoBaHWHeE,
MOJINA/ICHUIINPOBAHUE).

OcHOBHBIE 3Tanbl TpaHCISUUMUA U npuHIUIbl ee peryiasiuud. TPHK u amunoanun-tPHK-
cuHTeTa3bl. Pubocombl - cTpykTypa U QyHKIHOHHpOBaHKE. [10CTTpaHCISLIMOHHBIA MPOIIECCUHT
nentuaoB u OenkoB. CkuansiBanue ((onauHr) OenkoB ¢ oOpa3zoBaHHeM (PYHKITMOHAIBHO
AaKTUBHOU KOH(opMaIu.

OOpatHas TpaHCKPUIILUS.

PHK xak mepBuuHbli HCTOYHMK reHeTndyeckoil wuHpopmanuu (PHK-coxepxammue
Oaktepuodaru).

Metoapl  HampaBiIeHHOW  (EPMEHTATUBHOM  JA€rpajaliid  HYKJIEMHOBBIX  KHUCIOT.
Knaccugukanus Hykinea3. lcnonb3oBaHue 5K30- U SHJOHYKIEa3 JUIsl CEKBEHHPOBAHUS
HYKJICMHOBBIX KHCJIOT. DHAOHYKJIEa3bl PECTPHUKIMH, MX KIACChl, CTPYKTYpHBIE OCOOCHHOCTH,
Ouosornyeckas posib M HCHONb30BaHMEe i (parmeHtauuum u kaptupoBanus JHK.
Ouponykiea3Has aktuBHocTh PHK (pr6o3umst).

[TonumepasHas nenHas peakuus (amruiddukaims in Vitr0) kak MeToJ] HampaBiICHHOTO
nonydenuss ¢parmentoB JIHK. ®@akrtops, Bimstonmme Ha crnenuduuHocts  [ILP.
Onnonanpasiennas I1LIP. Wcnonb3zoBanue IILP nna cexkBenupoBanusi JIHK, renermyeckoit
pekoMOuHanuy in Vitro, uaeHTHGUKAIIMKA TOYCYHBIX MyTaIIUH.

Mytauun u myrareHes. Mcrounuku Myrtanuii B KieTke. MyrareHe3 Kak HMHCTPYMEHT
UCCJIEIOBaHMSI KOMIIOHEHTOB KJIETKM M ONTHMH3ALMK KIJIETOUHBIX IpoueccoB. CiydailHbIi
myrarene3. CaliT-HanpaBieHHbIH MyTarenes. HacieactBenHslie 3aboneBanus. MeToibl aHAIN3a
MyTaluuil B KiieTke. [ eHHas tepanus.

HckyccTBEHHBIN CHHTE3 HYKJIEMHOBBIX KHCIOT. OCHOBHBIE MOAXOIBI K XMUMHYECKOMY
3aMBIKaHUIO MEKHYKJICOTHIHON CBA3U (pochoanapupHbIit, bochoTprdPUpHBIiA,
amunopochuTHbIl, ruapodochonaTHbl MeToabl). CHHTE3 Ha IOJUMEPHOM HOCHTEJE.
[[UKIMYHOCTh CHHTE3a MOJIMMEPOB KaK OCHOBA JJI aBTOMaTu3alud. BeblaeneHue, oyucTka u
UJECHTU(PUKAIMS CHHTETUYECKUX OJIUTO- U MOJUHYKIEOTH IOB.

[TonuMepassl 1 TMras3bl Kak HHCTPYMEHTBI HUCKYCCTBEHHOT'O CHHTE3a HYKJIENHOBBIX KHCIOT.
KomOuHammu XxuMudeckux U (EepMEHTATUBHBIX METOJOB (BKJIIOYas MOJIMMEPa3HYIO IEMHYIO
PEaKlrIo) B CUHTE3€ T€HETUYECKUX JeTEPMUHAHT.

[enernueckast nHxeHepus (moiyuenue pekombuHantHbX JIHK in vitro). Duponykieass
pectpukunn M JIHK-mmraza kak OCHOBHbIE HWHCTPYMEHTBI TIE€HETHYECKOW HWHKEHEPHH.
Hcnonb3oBaHue mModMMepa3sHOW LEeMHOW peakiuu s noiydeHus ¢parmentoB JJHK u ux
cowleHeHusa. MomnekynsapHoe KIoOHUpoBaHue. BekTops! (mazmuabl, ¢aru, ¢pa3Mubl, KOCMUIb,
UCKyCCTBEHHas JpoxokeBas xpomocoma (YAC); BUPYCHI KHBOTHBIX; YEIHOUYHBIE BEKTOPBI).
KoncTtpynpoBanue On6i1noTek reHoB (KIOHOTEK) U UX aHaJIM3.

OKcrpeccusi TE€HOB B MCKYCCTBEHHBIX TI€HETHMYECKMX KOHCTpYKUMAX. IIpuHnummel
ONTUMM3AIMUMA TPAHCKPUIIIUU U TPAHCISIIUU. XUMepHble Oenku. J[BYyLMCTPOHHBIE CHCTEMBbI
TPaHCIALMU (CONpsDKEHHas! TpaHcisuus). Belaenenne pekoMOMHAHTHBIX OenkoB. benkoBas
WHKEHepHSl.

I'enHoMHXeHepHbIN cuHTe3 (QyHKUMoHanbHO akTuBHBIX PHK. PubGosumsel - cTpykrypa,
GbyHKIMS, TPUMEHEHNE B TEHHOW Teparuu.

2.3 YrieBoabl U INIUKOKOHBIOTaThI
Mounocaxapuasl. OmnpeneneHMe M HOMEHKIATypa. AnbI0o3bl M KETO3bl. JIMHEHHBIE U
UKIM4Yeckre (QopMmbl MoHoOcaxapuaoB. CrepeoXxuMmMuss U KOH(POpPMALUS MOHOCAXapUIOB.
AHOMEpHBII LIEHTP: €ro CTEPEOXUMHSI, 0COObIE CBOMCTBA THAPOKCHILHON TPYIIIHL.



Onurocaxapuael. OnpenenceHue 1 HOMEHKIaTypa. XUMHUECKUN CUHTE3 OJIMTOCaXapuoB.
Metonbl  u3ydeHHMs  CTPOEHHS  OJMIOCAaXapHIOB:  XUMHYECKHE, (PU3MKO-XUMMYECKHE,
sH3UMaTH4eckue. PacturenbHble onurocaxapuabl: caxapos3a. Osmrocaxapuipl KUBOTHOI'O
IIPOUCXOXKICHHUSA: OJINTOCAXapUIbl MOJIOKA.

[Tonucaxapuapl. OmnpeneneHrue M HOMEHKIaTypa. MeToabl H3Y4YEHHMsS] CTPOEHMS
NOJMCAXapUA0B:  XUMHMUYECKHE, (QU3UKO-XMMHMYECKHE, OSH3MMaTHueckue. PacturenbHble
HOoJMCaxapuabl: LEUII0I03a, Kpaxmal (aMuiosa, amuionektul). Ilonucaxapuabl KUBOTHOTO
IPOMCXOXKACHUS: TJIMKOI'€H, XUTHH, TJIMKO3aMUHOIIMKAHbl, renapuH. buonornyeckue GpyHkuun
nonucaxapuaoB. Jlunononaucaxapuas! OaKTepHid.

['MUKONpOTEeHHbl M NPOTEOINIMKAHBI: CTPOCHME YIJIEBOJIHBIX LeNedl M HuX Ouojoruueckue
¢ynkunu. buocuntes N-menell TIMKONPOTEMHOB. YTNEeBOAHBbIE menu TiaukodopuHa, IgG,
OBaJIbOYMMHA, 0-1-KHCIOrO0 TIJIMKOIPOTEMHA, MYLMHOB. Makpo- ¥ MHKPOIeTepOreHHOCTb.
PexoMOuHaHTHBIE TTIMKOIPOTEUHBI.

['muko3unasel ¥ riuko3wiTpancdepassl. Mx ucnonab3oBaHue B U3YYEHUU CTPYKTYPbI U (DYHKIIUU
YIJIEBOZOB U MNIMKOKOHBIOTaTOB. DK30- U 3HJOIIMKO3UAA3bI.

2.4 JIunuanl

Crpoenue u knaccupukanus JunuaoB. OU3NKO-XMMUYECKHE CBOICTBA, POJib B KHUBOM
opranusme. Meroibl ccie10BaHus JIUIHIOB.

HelitpanpHele smnuasl. YIieBOLOpOIbl, BOCKHM, Tpuriauuepuisl. Kupsl. DyHKIuu B
opranusme. JKupsel U Apyrue JIMNUIbl B IPOMBIIIIEHHOCTH.

XonectepuH, ero ocobas pojib B oOpraHuzMe. JIMNONpOTeMHbI KpOBU, MX (YHKIMH.
CtepuHbl MUKPOOPTaHU3MOB U PACTEHUM.

XKupuele kucnorel. HacbllleHHbIE W HEHACBHILIEHHBIE KUCJIOTHI, HMX OHOCHHTE3,
Ouosyoruyeckas poJib; HE3aMEHHUMBbIE JKHPHBbIE KHCIOTHI. IIpocTariaHauHbel W POJCTBEHHbBIE
BELIECTBA; KACKaJ IOJIMHEHACBHIIEHHBIX )KUPHBIX KUCIIOT.

®ochonunuasl. OCHOBHbIE U MUHOPHBIE (OCHOTUIHUIBI, UX OMOCUHTE3 U OHOJIOrHYecKas
poib. Poconunassl.

['MukomMnuael: TMKO3WIIUTIUIEPUb], 1epeOpOo3UIbl, TaHTINo3uAbl. bruocunTes, GyHKIUN B
opranusMe. ['aHrIMO3u/IbI KaK perenTophl. YTIEBOAHbIE LEMH MNIMKOCOUHIOIUITNIOB.

JIununel - KJIETOYHbIE OMOPETYNIATOPHI U JIEKapCTBEHHBbIE BellecTBa. DakTop akTUBAIUU
TpoMOOIMTOB.  JlUmuasl -  BTOpPUYHBIE MepeJaTyuku. JIUmuaHble COEOUHEHUS  C
IPOTUBOOITYXO0JIEBOM U JIp. (PU3HMOJIOTHYECKON aKTUBHOCTBIO.

Mertoabl cunTe3a TUnuAoB. [1oaHbIN 1 YaCTUYHBIN XUMUYECKUI CUHTE3, (PepMEHTATUBHBIE
MeTopl. MoauuuupoBaHue MPUPOAHBIX JMIMIOB C LEJIbI0 MOJYyYEHUS BEIIECTB, HECYILUX
METKY (paJM0aKTHBHYIO, CIIMHOBYIO, (pIIyopecteHTHY0 U Jp.). CHHTE3 JIMIUI0B HETPUPOTHOTO
CTPOEHHUS.

2.5 buosornyeckue MmeMOpPaHbI

MornexyssipHasi opraHu3anus OHWOJIOTMYECKUX MeMOpaH, MOJIETH WU OCHOBHBIC THIIBI
MeMOpaH. MeTo/ibl U3y4eHHUs MEMOpaH: CleKTpalbHblEe, MUKPOCKOIIUYECKUE, (pepMEHTAaTUBHBIE,
XxuMu4eckue u 1p. KoMnoHeHTs MeMOpaH, uX pojib U B3aUMO3aBUCUMOCTb.

MemOpannbie Oenku - nepudepruueckue U HHTerpajgbHble. PogorncuHbl, MeMOpaHHBIE
depmentsr - AT®a3pl, uroxpom P-450. Jlunua-OenkoBbie B3auMojeiicTBUs. PeKOHCTPYKIUS
AKTHBHBIX MEMOpPAHHBIX CUCTEM.

MemOpannblii  TpaHcropT. IlaccuBHbI  TpaHcmopT; audQy3us BOJb, HOHOB U
HU3KOMOJIEKYJISIpHBIX BemlecTB. MoHodopsl U kaHanooOpa3oBaTenu. AKTHUBHBIA TpPaHCIOPT,
Tpa"cnopTHblie AT®a3bl.

OcobenHocT MeMOpaH pa3IUYHBIX KIETOK (KOXKH, HEPBHBIX W Jp) U CYOKJIETOYHBIX
CTPYKTYp (MUTOXOHIpUH, simep u 1p.). MemOpaHbl PacTUTENbHBIX KJIETOK; OaKTepuaibHas
CTCHKA. MEXKIIETOYHBIE KOHTAKTHI.



Bo30yaumble u cuHanTtuyeckue MeMOpanbsl. Meauaropsl. HelipOTOKCHHBI - MHTHOUTOPHI
IPOBE/ICHUS] HEPBHOI'O UMITYJIbCA.

Penenuusa. BzaumopneicrBue  IUraHa-penenTtop, Iiepefada  CUTHAJIa B KIIETKY.
AneHunatuukiasHas cucreMa, (oc(hOMHO3UTHIHBIA LMKI. XOJMHOpeuenTopsl. Pernentopsl
MMMYHHOM CUCTEMBI. 3anax u BKYC.

HckyccTBeHHBIE MEMOpaHHbIE CUCTEMBbl. MOHOMOJIEKYJISIPHBIE CJIOM; IIOCKUE OMCIONWHBIE
MeMOpaHbI, UX MOJyYSHUE U METO/IbI UCCIICTOBAHMS.

JIumocombl  (BE3MKYNbI) METOAbl HUX TOJIY4YE€HUS U HccieqoBaHus. BxitoueHue
(BcTpanBaHuUE) B JIUIIOCOMBI OeNKOB. [IpakTHuecKkoe MpUMEHEHHE JIMIIOCOM - JJOCTaBKa JIEKapCTB,
HCKYCCTBEHHbIE BAKIIMHBI U JIP.

2.6 IlloppupuHbI 1 XPOMONIPOTEUIbI

Xumuueckasi CTpykTypa nopdupunos. M3omepus B paay nopdupuHoB. BocctaHoBIEHHBIE
dbopMbI TOPPUPHUHOB: XITOPUHBL, TOphoarMeTeHbl, mopdomeTeH. OU3NKO-XUMHUUECKHE CBONCTBA
noppupruHOB, MeTaLIONOPPUPUHOB. CrieKTpbl HOPPUPUHOB. METOABI BBIICICHHS U pa3AcIeHHS
Op(GUPHHOB.

Cunte3 mnopQUPUHOB: a) W3 MOHONHUPPOJIOB, O) U3 IUNHPPUIMETEHOB, B) W3
TETPaNUpPPOIIbHBIX COSAMHEHHH Uepe3 Oniensbl b, Ounaauensl ac, okcobunansl a u b.

OtnenbHBIE  TIpeACTAaBUTENH  NOPGUPUHOB:  ATHONOP(UPHH,  MPOTONOP(UpPHH,
Me3onophupuH, aenWtepornopUpuH, TeMaTonopPupuH, yponophupHH, KOMPOHmOPPUPHH.
buocunres.

XpOoMONpOTEUAbl: FeMOIVIOONH, MHOTJIOOUH, LIUTOXPOMBI a, b, c. CTpyKTypa, Xapakrep
cBsizelt Oenka ¢ merayutonoppupruHaMu. bronorndeckue GyHKIMHA TeMOTIO0MHA M IUTOXPOMOB.

Xnopoduin u xjaopopuiui-coaepxkamiue 6enku B Gorocucremax [ u II. Tpanchopmarus
CBETOBOW JHEPTrMU B XUMHUYECKYIO B (POTOCHHTETHYECKOM amnmapare. DOTOMHIYyIHPOBAaHHBIN
NEPEHOC PHEPTUH U HIIEKTPOHA.

2.7 XuMn4yeckne 0CHOBbI HMMYHOJIOTHH

NMMyHOKOMIIETEHTHBIE ~ KJIETKH: [POUCXOXJAEHUE, THUIIbI, pPOJIb B HMMYHUTETE.
JlumporuTel: monmymsiuMM M cyomomymsiuMu. BcemomorarenbHble kieTkd. Pons Tumyca B
o0yueHnnu T-muM(pOIUTOB. AHTUTE€HBI U aHTUT€HHBIE IETEPMUHAHTHI.

NmmyHOTIOOYNIUHBL:  Kiaccu(uKanus, CTPYKTypa, (YHKIMH M CBOICTBAa pPa3IMYHBIX
KjaccoM aHTUTeN. CTPYKTypHblE OCHOBBI B3aUMOJEHCTBHSI aHTUI'€HOB C aHTUTENaMH. ['eHbl
UMMYHOIJIOOYJIMHOB U OuocuHTe3 aHTuTelN. KiioHanbHast Teopust 00pa3oBaHUs aHTUTEIL.

['uOpuoMbl 1 MOHOKJIOHAJIbHBIE aHTUTENA. ['eHeTHuecKasi MH)KEHEPHsl aHTUTEN: TOHATHE
00 OJTHOLIENIOYEYHBIX aHTUTENAX, XUMEPHBIX U 3aMEILEHHbIX aHTUTENaX, a03UMax.

['maBHBII KOMIUIEKC THCTOCOBMECTUMOCTH: POJb B HMMYHHOM OTBETE, CTPOEHHUE.
AnTHrens! ructocopmectumoct I u Il kmaccoB: crpoenue u ¢ynkuuu. [IponeccupoBanue u
npeacrasienne antTureHoB CD4+ u CD8+ numdoruram.

AHTHUreH-paclo3HaloNMe PEUENTOPHbIE KOMIUIEKCHl JIUM(OIMTOB: KOMIIOHEHTHl U HX
pOJIb, CTPYKTYpa, CHeuUIHOCTh, TeHBI. Bermomorarensubie Monekynbl: CD4, CDS, ICAM-1,
LFA-1 - ponb B akTUBAIIMK JTUM(OIIMUTOB U CTPYKTYpA.

[{utokuHbl: peryisTopel npupognoro ummynurera (Ifn-a, TNF-a, IL1, IL6, IL8),
peryiaTOpbl aKkTUBanuu, pocra u audpdepenuupoBkn aumdpouuroB (IL2, IL4, TGF-b),
perynaropbl BocnanuTenbHbix peakuuit (Ifn-g ILS5, 1L12), kpoBeTBopHBIe dakTopsl (IL3, GM-
CSF, IL7). Penentops! IUTOKUHOB.

Cucrema KOMIJIEMEHTA: KOMIIOHEHThI, MEXaHU3MbI aKTUBALIUU U JIU3KCA KIETOK.

2.8 HuzkomousiekyasipHbie OMOPeryJsiTopbl
AJKaJONIBI
I'pynna ankamougoB omnus. [loHsTHe 00 ONUATHBIX peLENTOpaXx U HX HHJIOTCHHBIX
auranaax. Mopous, kogeuH, namnasepuH. ['epouH, ananoru Mop¢uHa (coeauHenue beHTm),



Hasop¢uH. PenenTopsl MOp(UHOBBIX ANKAJOMIOB W MX HPUPOAHBIE JHUTAHABI: SHAOP(UHBEL,
sHKe(anuHbl ¥ 1p. CHHTETHYECKHE aHATIbI €TUKU.

TpomanoBble anKaloOWAbl TPYNNBl KOKaMHAa M aTponuHa. M-XOJIHMHOOJOKATOPHI.
O06e300uBaroIIMe U CHOTBOPHBIE JIEKAPCTBEHHBIE IpenapaTsl. HapKOTHKU M raJIFOIMHOT €HBI.
[IcuxotpomnHbie cpeacTBa (HPeHOTHA3WHOBOM Tpynmbl. TpaHKBHIN3ATOPHl OEH30MA3ETTHHOBOTO
psiZia ¥ IPUPOIHBIC JIUTaHbl UX PELEITOPOB.

I'pynna »sdenpuna. AnpeHepruiyeckue CHHANChl M NPUPOJHBIE aJPEHOMHUMETHKH.
Jodamun, ajgpeHalnH, HOPAAPEHAINH, CHHTETHYECKHE  aJpeHOOJOKATOpBl,  JIEYCHHE
UILIEMUYECKOH O0e3Hu.

XUHHBIE aJKaJIOMIbl, CTpoeHHMe u crepeoxumus. [Ipobiema jeueHHs MalsgpuM.
CuHTeTH4eCKHE MPOTUBOMAIISIPUNHBIE CPEICTBA. APTEMU3UHUH U JIpYrHe IpernapaTsl IPYIIIbI
THUHTXa0Cy.

XuHUAMH ¥ ankajiouabl rpynnsl PayBonbduun (pesepnuH u aiimanun). Ilpupoansie u
CUHTETHUYECKUE CPEICTBA IIPOTUB apUTMUH.

WHonbHbIE anKanouIbl APYTUX TUIOB: CTPUXHUH U OpYIUH, (GU30CTUTMHH U APYrHE M-
XoJIMHOMUMETUKU. [Iunokapnun u ero cunte3. IIpoTuBoOIyX0JeBbIE aNKaloOUIbl U3 OapBUHKA
pPO30BOT0O - BUHOJACTUH U BUHKPUCTHUH.

Ankanouasl IypUHOBOro psna. Jlpyrue CTUMYISATOpPBI CEpPAEYHOM aKTHBHOCTH.
AnkanouJpl U3 0€3BpEMEHHMKA OCEHHEIrO - KOJXMIMH U KOJXaMUH - U UX HCIIOJIb30BAHUE B
CEJIEKIIMM PACTCHUM.

AHTHOHOTHKH

[lennuumiuHel, 1easoCOpUHBl U POACTBEHHbIC AHTUOMOTHKH: KIIAaBYJaHOBas U
OJINBAHOBAsl KUCJOThHI, TUEHAMHUIMH M AacClapeHOMHULUHBI, MOHOOakTamMbl. OCOOEHHOCTH HX
CTPOCHUSI U CBS3b MEXKIY CTPYKTYPOM UM aKTUBHOCTBIO B OTOM psy COEIMHEHUHU.
[IpencraBieHne o MexaHu3Me OMOCHHTE3a OAaKTepUaNIbHOW KJIETOYHOM CTEHKH M MEXaHU3Me
neicTBus NeHMUWUTMHOB. llpeacraBieHne o MeXaHHM3Max pE3UCTEHTHOCTH OakTepuil K
NEHUIWITMHAM.

TerpauukiIuHbl - CTPYKTYypa U MEXaHU3M aHTUMHUKPOOHOTO AeicTBUs. OCHOBHBIE 3Tallbl
MOJIHOTO CUHTE3a TeTPalUKINHA. MexaHn3M OMOCHUHTE3a TETPALIMKIMHOBBIX aHTUOMOTHUKOB U MX
BJIMSIHUE Ha OMOCHHTE3 OerKa.

AHTUOMOTUKY KaK MHCTPYMEHThI M3ydeHUs OMOCHHTE3a Oelika: OCHOBHBIE 3TaIlbl ATOrO
OMOCHHTE3a U CBA3aHHBbIE C HUMHM aHTHUOMOTHKU. CTPENTOMULIMH U JAPYTHe aMUHOTIMKO3HTHbIE
aHTUOMOTHKU. [IypOMUIIMH 1 MEXaHU3M «ITYPOMULIMHOBOM peakuuu». IpUTPOMULIMH U Jpyrue
MaKpoJUJIHbIE aHTUOMOTHKM. XyopaMpeHMKon W ero aHamord. [lomHblf  cuHTE3
XJIOpaM(pEeHHUKOIA.

IIpencraBnenne o OHOCHHTE3€ HYKIEHHOBBIX KHCIOT U BIMAIOIMX Ha HEro
aHTUOMOTHKAX. AKTUHOMHUIMH D, aHTpallMKJINHBI, OJIMBO- U XPOMOMHULIMHBI U aHCAMAKPOJIU/IBI.
Nx unrtepkansaius npu JJHK-3aBucumom 6mocunrese PHK. BreomuumHbl, CTpENTOHUTPUH U
MUTOMMIIMHBI - UTOTOKCUYECKHE PEareHThl, BbI3bIBaIOIIME pa3pbiBbl U ciiuBkU B nensx JHK.
Hykiieo3unnple aHTUOMOTUKM M CHHTETHUYECKHE MPOM3BOJHBIE HYKICO3HIOB - HMHTUOMTOPHI
BHUpyca repneca u BUY.

AHTHOMOTHKM - MHCTPYMEHTBl M3y4eHHMs HMOHHOIO TpaHCIOpTa Yepe3 MeMOpaHBbI.
OOpa3zoBaHrne MOHHBIX KaHaJOB B MeMOpaHax (TpaMHLIMIUHBL, IUKIOJETICUIIETITHIBL,
MakKpoTeTpoanbl). [loareHoBbIe MaKpOIH/Ibl, OCHOBHBIE YEPTHI CTPOCHHUS U 00pa3oBaHue Mop B
JUIHUIHBIX OUCIIOSIX C yYaCTHEM CTEPUHOB. J[pyrue npoTuBOorpuOHble aHTHOUOTHKHY.

Buramunbl

HcTopust OTKpBITHSI BUTAMUHOB U UX POJIb B (YHKIIMOHUPOBAHUN OPraHU3MOB YeJIOBEKa
U J)KUBOTHBIX. BoziopacTBOpuMBIE M KHUPOPACTBOPUMBIC BUTAMHUHBI. BUTaMHHBI U KOEPMEHTHI.

Butamun A. Crtpoenue, Ouonormdyeckas pojb W H30MEpH3allds B Tpoliecce
¢bynkunonupoBanusi. KapoTHHOMIBI KaK UCTOYHUKH. PeTnHOEBast KUCIOTa M ee OMoJornyecKas
pOJIb.



Burtamun B1, TnamuamonodocaT 1 kokapOoKcuiIasza; uxX posib B 1eKapOOKCHIUPOBAHUU
a-KEeTOKHCIIOT, U JiedeHue 00s1e3Hu Oepu-oepu.

Burtamun B2 (puboduiaBun) u hraBuHOBBIE KOPEPMEHTHI, y4aCTHE B CUCTEMaX OKCHJIA3 U
JeTUAPOTeHA3.

Burtamun B3 (mantoTeHoBas KMcnoTa), KoGEepMEHT A M €ro OMOCHHTETHYECKAs POJIb.

Butamun B5 (auanmn) u HuanumHamug, ero kopepmentsl (NAD u NADP) u ux pons B
COCTaBe OKCHAOPEAYKTa3; OMOCUHTE3 HUAIMHA.

Burtamun B6 (agepmuH), ero ¢popmbl - TUPUAOKCUH, MUPUIOKCAIbL U NUPUAOKCAMHH, U
KO(epMEHTHI - MUPHUAOKCATb-5'-Pochar u mupumokcamMuH-5'- docdar; ydactue B mporeccax
OMOCHHTE3a aMMHOKHUCIIOT U JINIIUJIOB.

Buramua B9 (¢donmeBas kucnora), €ro KOHBIOTaTbl C TJIYTaMHHOBOW KHCIOTOW H
TeTparupodoinresas kuciaora. X poiap B mepeHoce OQHOYIIEPOAHBIX paauKaioB. JleueHue
aHeMHUH U JydyeBoi 00Jie3HU. AHTArOHUCTHI (DOJIMEBOW KUCIIOTHI (AMUHONITEPUH U METOTPEKCAT)
JUIs JIeYeHUs JIEHKO30B U JielikemMuil. KoMIOHEHT (oaueBol KHCIOTHI - M-aMHUHOOEH30MHas
KHACJIOTa KaK BHTAaMHUH JUIsI MHKpOOOB. McTopusi OTKpHITHS W HpPHUMEHEHHE CyJIb(aMHIHBIX
IpenapaToB Kak IMEpPBBIX XUMHOTEPANEBTHUYECKUX CPEACTB Uil OOpbObl ¢ MHGPEKIMOHHBIMU
3a00JIEBaHUSIMH.

Butamun B12 (okcukob6anaMuH) 1 ero kopepMeHT - kobamaMu/I, ©X OHOJIOrHYecKas pojib
U TIpUMEHEeHHEe JIsi O0pbOBI ¢ 3a00JIeBaHUSIMH KPOBETBOPHOW CHUCTEMBI. BIHM30CTh TUIaHAPHBIX
CHCTEM KOppHHa U nop¢puHa.

Buramua C  (ackopOWHOBas KHCIIOTA): CTPOCHHE, PEaKIMOHHAs CIIOCOOHOCTD,
TayTOMepHs U OUOJIOTHYecKast poJib. MeTo/1bl HPOMBIIIJICHHOTO MOJIyYeHHS.

Buramuaet D w  ux npoBuramuHbl. MexaHusm OuocuHTre3a. /JlelcTByromue
THJIPOKCUIMPOBaHHbIEe popMbl. buonornyeckas posib.

Buramunbl E (Toxogeponsl) u nocnenctsus E-aBuramunosza. Butamun H (Ouotun) n
«aKTUBHBIA KapOokcui». Butamunsl K 1 Hopmanu3zaiys cBepThIBaHHs KPOBH.

Buramunbl Q (yOMXHHOHBI) B PEryjsiiuU TPAHCIOPTa 3JIEKTPOHOB U OKUCIUTEIBLHOTO
dochopunrpoBanus.

TepneHnsl 1 TepreHONABI

Homenknarypa n knaccudukanus. [IpencraBneHne o0 OCHOBHBIX IyTAX OMOCHHTE3a
OpUPOAHBIX  coenvHeHud. IlomukeTuaHbIE TyTh W OMOCHHTE3  MEBAJOHOJAKTOHA.
N3onentenunnupodocdar 1 OUOCUHTE3 TEPIICHOB.

Momnotepriensl (kamdopa, MEHTOJ, TepaHuoI U Jp.) U UX WCIIOIh30BaHUE B MEIUIIUHE U
nap($roMepHOil TPOMBIIIUIEHHOCTH.

CeckBuTeprieHBl W CECKBHUTEPIICHOBBIE JIAKTOHBL. OTIENbHBIE TMPEICTABUTENN C
BbIpa)KEHHON AHTUT'€ITbMUHTHOM, IPOTHUBOSI3BEHHOMH, POTHUBOBOCTIAJIUTEIHHOM,
AQHTHIIPOTO30HHON W MIPOTHBOOITYXOJIEBOW aKTUBHOCTHIO (CAaHTOHHH, apTEMU3WHUH, BEPHOJICTIHH
U JIp.) ¥ UX IPUMEHEHHE B MEIUIIHE.

Jutepniensl, HauOoyiee XapakTepHbIE INpeACTaBUTENN: (PUTON, aOMETHHOBAas KHUCIIOTa,
a30/IMPAXTHH, JUTEPIICHOBBIC AlKaJOW]bl (AaKOHWTHH, ATH3UH, JanmnakoHUTUH). CKBajeH u
TPUTEPIICHOBBIE CAMOHWHBI, TIUIMPPU3MHOBAs KHUCIOTa. TeTpaTeprieHbl W TMPOBHTAMHUHBI A.
ITonureprieHsl.

Crepouasbl

Crepoupl Kak TETpaLMKINYECKHe TpUTEpreHbl. buocuHTes U3 ckBaneHa. XOJlecTepuH U
pacTUTeNbHBIE CTEPHHBI: CTPYKTypa U Ouomormveckas ¢yHKnus. CIOXHBIE AQHUPHI
XOJIECTEPUHA, JUIONPOTEHHBl BBICOKOM M HHU3KOH IUIOTHOCTH, KIMHUYECKas pOJIb MpU
aTepOCKIIEPO3€, OTI0KEHUHU KEITYHBIX KaMHEH. [0HBIN CUHTE3 XO0JIeCTeprHA.

[TonuruapoOKCUIUPOBAHHBIE CTEPHHBI - 300- U (DPUTOIKIUCTEPOUIBI, TOPMOHBI JIMHBKU
HAaCEKOMBIX M MIX TIPUPOIHBIC aHAJIOTH (SKIU30HBI).

Kemunble kucnoTsl. buocuHTe3 B medeHu M Ouosormueckas poib. Mcnonb3oBaHue B
OMOXUMHH U OMOOPTAaHNYECKON XUMHH.



[IporecTepon: 6MOCHHTE3 U OMOJIOTHYECKAsl POJIb IPU OBAPHATILHO-MEHCTPYAIbHOM LIUKJIE.
CHHTETHYECKHE aHaJIOTH U KOHTPALICIITHUBBI.

[TonoBble TOPMOHBI: 3CTPOTEHBI M aHAPOTeHBl. bHOCHMHTE3 W OHoIOrMYecKas poib.
OCOOEHHOCTH CTPYKTYpbl M OHOJIOTMYECKOH AaKTMBHOCTH 3CTPOT€HOB (3CTPOH, 3CTPUONI U
ACTPAIUOI), CBSI3b C AKTUBHOCTHIO (DOJMMEBOM KHUCIOTHI W mporectepoHa. [lomHbI cuHTE3
sctpoHa 1o ToproBy. CUHTETHUYECKUE aHAPOTreHHbIE ITPENnapaThl, aHAOOIUKH.

I'opMOHBI KOpPBI HAJIIOYEYHUKOB: TIIIOKOKOPTUKOM/IBI 1 MUHEPATIOKOPTUKOUIbI. buocunTes
OCHOBHBIX HpeJcTaBuTesiel M Ouonorndyeckoe 3HaueHue. CHHTETMYECKHE AaHAJIOTH U
uHruouTopel. CepjeuHble INIMKO3W/AbI, CTEPOUIHBIE CANOHMHBI M ankamounabl. CTpykTypa
OCHOBHBIX IIpeJcTaBUTeNel U Onojoruueckoe 3HaueHne. OcoOEHHOCTH peleniuu CTEPOUIHbBIX
TOPMOHOB.

Heiipomeauatopsl

Heilipomeauaropsl 1 rOpMOHBI MPOU3BOJHBIE AMUHOKHMCIOT M nenTuaoB. CTpoeHue u
¢byHkunoHanbHas poib. llpeacraBnenue o mepenaue HEPBHOIO HMITyJbca. BTopuunble
MECCEHIKEPBI.

®epoMOHBI H TOPMOHBI HACEKOMbBIX, HHCEKTHLH/IbI

@epOMOHBI U ITOJIOBBIE ATTPAKTaHTBhI HACEKOMBIX. McTopuyecknii ouepk. buonornueckas
poiab u mnpumeHeHue. [Ipumepsl (epoMoHOB uemryekpbulblX. HekoTopele IyTH CcHHTE3a.
bomb6ukos. KOBeHnIbHBIE TOPMOHBI HACEKOMBIX U X POJIb B OHTOTEHE3E.

IIpencraBnenue o necrunuaax. Mcropuueckui ouepk. Mucexkrunmast. JIJIT, rekcaxmopaHn,
TuHAH U rentaxiop. @ocopoprannueckue nHceKTHIH L. Kapbamarsr. [TupeTponsl.

POHUTOrOpMOHBI H IPYrHe PeryisiTopbl pa3BUTHS PACTCHUH, PYHI MBI

OcHoBHbIe (uTOrOpMOHBI: WHAONMMIYKCYCHAss KHUCIOTa W €€ MNPUPOJHBIE aHAJIOTH,
ru00epesIMHbl, TUTOKUHUHBI, a0CcLM30Bas KHUCIOTa, ITHJIEH, OpacCHHbl M OJUIOCaXapHHBI.
OcoOeHHHOCTH HUX CTPOEHHS U COAJTaHCHUPOBAHHOTO JEHCTBUS Ha (PU3UOJOTHIO PACTEHUM.
Jpyrue npupoHbIe peryisaTopbl pa3BUTHS PaCTEHHH, (PUTOAIEKCHUHBI.

lepOunuapl  peryiasiTOpHOro THIA, BO3CHCTBYIOLIME Ha TOPMOHAJIbHbIE (YHKIIMH
UHIOJIMITYKCYCHOW KucnoThl. 2,4,5-T u mpobiema CynepIKOTOKCHKAHTOB psla JAMOKCHHA.
lepOuniuapl, ToAaBIAIONIME OWMOCHHTE3 THOOEPEUTMHOB W BO3JCHCTBYIOIIHME Ha YPOBEHBb
sTUieHa. ['epOuIUAbl [MTOKUHMHOMOAOOHOTO JAEWUCTBUS M  HMHTHOUTOpPBI OMOCHHTE3a
KapOTHHOMI0B U XJopoduiuia. ['epOuimibl - ”HTUOUTOPHI (HOTOCHHTESA.

Oynrunuael.  [IpemapaTel KOHTAKTHOTO M CUCTEMHOro aeWicrBusa. IIpousBoansie
JTUTHOKapOAMHUHOBOM  KHUCJIOTBI, TPUAAMMEHON], THUAT, uUMa3anui, pugomui. Crparterus
IIPUMEHEHHS.

ToxcuHbI

TokcuHbl 3eMHOBOJHBIX M pPbIO. TOKCHHBI BBICIIMX PACTEHMH U  HACEKOMBIX.
MuxkoTokcuHbl. TOKCHMHBI ~ CHHE-3€JIEHBIX Bojopocieid. Mcmonb3oBaHWE TOKCHHOB B
OMOOPraHNYECKON XUMUU 1 HEHPOPHU3UOTIOTHH.

2.9 ®u3NKO-XUMHYECKHE MeTOAbl BbIIeJIEHUs W HCC/Ie0BaHUsSI OMONOJHMEPOB M
OuoperyJasiTopoB

OCHOBHBIE METOAMYECKHE TPUEMBI, HCIIOJIB3yEMBbIE B ITPOIIECCE BBIICIEHUS OMOMOJIEKYIL.
CriocoObl  paspymieHHss TKaHEH W KIIETOK, BBICAIMBAHUE, IHAN3, YIbTpadUIbTpaIys,
muopmnm3anus.  CpoiicTBa  OMOMOJIEKYN,  ONpENeNAIONIde  METOJIbl HUX  pa3fefieHHs.
CennmMeHTaimoHHbIE MeTO 1bI. OCHOBHBIE TIOHSITHSI TEOPUH IEHTpUyrupoBanus. Beioop merona
U crnocoba UEeHTpU(PYTHMpOBaHUS JJS pEIIeHUs KOHKPETHOM SKCHEpUMEHTANIbHOHN 3ajauu.
OkcTpakuusi Kak MeTon  BbigeneHus. Koadduument pacnpeneneHus.  DKcTpakuus
OpPraHUYECKUMHU PACTBOPUTEISIMU U IETEPTeHTAMH.

Onexmpogopemuueckue memoovl.. CBOHCTBA OHOMOJIEKYJN, ONpEAEIAIOIINE UX
paszeneHue Meronamu aekrpodopesa. Dnekrpodopes B resx. JnekTpodope3 B MPUCYTCTBUU
JJC-Na. Uzosnextpuueckoe (okycupoBanue. J[BymepHbIid 31eKkTpodope3. BHICOKOBOIBTHBIN
aneKTpodopes.



Teopemuueckue ocnogvl xpomamoepaghuu. IlyTn onTHUMHU3AIUK XpoMaTorpaduyeckoro
nponecca. OcobeHHOCTH BbICOKO3(p(EeKTUBHOM kuaKocTHONH xpomarorpaduu. OCHOBHBIE
xpomarorpaduyeckie METOAbl M 00JacTH MX HMPUMEHEHHUs. AJCOpOLMOHHAS XpoMmaTorpadgusi.
Pacnipenenurenbnas  xpomarorpadus. OOparHodasnas xpomartorpadus. HoHooOMeHHas
xpomarorpadus. XpomatopoKyCUpOBaHHE. I'enp-npoHuKaroas xpomarorpadus.
buocnennduynas xpomarorpadus.

Hcnonb3oBanue MeTo0B 3neKkTpodopesa U xpomarorpaguu Juiss aHalU3a YUCTOTHI
HOJy4EHHBIX IpenapaToB, U3y4eHUs GU3NKO-XUMHUECKUX XAPAKTEPUCTUK OMOMOJIEKYI.

Macc-cnexkmpomempusa.  [lpuHuunuaneHas — OJOK-CXeMa  MAacCCHEKTPOMETpa,  €ro
Ha3HauY€HUE U OCHOBHBIE XapakTepucTuku. CriocoObl BBEIEHHS UCCIEAyeMOro oopasiua B Macc-
crexkTpoMeTp. MeToipl HOHU3ALUH, IPUMEHSIEMbIE B MAaCCCIIEKTPOMETPUU: IEKTPOHHBIN yaap,
JJIEKTPOHHBIN 3axBaT, (JOTOMOHHU3ALMS, MOHM3ALMUS TOJEM, XUMUYECKas MOHM3alus. MeTobl
WOHM3AIlMM B KOHJCHCHUpyeMoi (a3e: moneBas JaecopOmms, JasepHas JaecopOIus,
3JIEKTpOpAcIbICHHE, MOHM3alUsa Npoaykramu JeneHus 235Cf, BTopuuyHas MOHHAs SMHUCCHS,
O0oMOapaMpoBKa OBICTPBHIMH aTOMaMd. MarHUTHBIE, BPEMSIIIPOJIETHBIC, KBAJIPYIOJIbHBIE Macc-
CHEeKTpoMeTpbl. MOHHBIE JOBYLIKM M HMOH-LMKIOTPOHHBIA pe3oHaHc. [[BoiiHas (okycupoBka.
Tannemuble Macc-crieKTpoMeTpsl. Jlerekiust moHoB. OOpaboTka M CHOCOOBI MpenCTaBICHUS
pe3yibTaToB M3MepeHuil. [IpumeHenue macc-CeKTpPOMETPUM B HMCCIEIOBAHUM aMUHOKHUCIIOT,
NenTUA0B U OENKOB, JIMIOUAOB, VYIJIEBOJOB, TEPIEHOMJIOB, CTEPOMIOB U  JIPYIHUX
HU3KOMOJIEKYJISIPHBIX IPUPOIHBIX COCTUHEHU.

Onmuueckas — cnekmpockonus. XapakTepHble OOJIACTH  MOTJIOMIEHUS  OEIKOBBIX
xpoMo¢popoB. MousApHbIl  KOAPGUUUEHT MNOMIomEeHUs. TUIbl 3JIEeKTPOHHBIX IMEPEX0JI0B,
BCTpevarouecs: B npupoanbix coeauHeHusx. [Ipupona 1OB u K]l npunuumnuanbHas cxema
nuxporpada. MonsgpHast >MNTUYHOCTh. [loHsTHE XUpanbHOCTU. [IpMeHeHne CrIeKTPOCKOMUU
KJI nnis nccnenoBaHust CTPYKTYpBI MOJMUIENTUOB U OenIKoB. JIroMuHHUCHEHIUS: (DITyopecleHIus
u (dochopecuennms. KpaHTOBBIH BBIXOA M MeTOx ero ompeneneHus. OmyopecreHuus
apoMaTHYECKUX aMUHOKHUCIOT. AHU30Tponus ¢uyopecueHuu. YpaBHeHue Ileppena, ero
IPUMEHEHHE B UCCIIEI0BAaHUHM MUKPOBSI3KOCTH MEMOpaH ¢ MOMOIIBIO (IIyOpECLEHTHBIX 30H]I0B.
Tymenue ¢uyopecuennuu. YpasHenue llltepua-®@onpmepa, ero NnpuMeHeHHE B HCCIEA0BaHNUN
6enxoB n ouomemoOpan. dypre MUK cnextpockonus u KP cnekrpockonus (puznyeckre 0CHOBBI
MeTo/10B). OCHOBHBIE aMHJIHbIe KoyiebaHUs. AHaAIU3 CTPYKTYphl nentuoB u 6enkoB no UK u
KP cnextpam B 0671aCTH OCHOBHBIX aMHJIHBIX KOJIEOaHHH.

Penmeenocmpykmypnoiti  ananuz  ouononumepos.  Puznyueckue OCHOBBI  METOJa
PEHTTEHOCTPYKTYpHOrOo aHanu3a. IIpuposma, cBOHCTBA, IOJyYEHHUE PEHTTEHOBCKUX JIYYEH.
Kpucrannuueckas pemerka. Judpakuns peHTTeHOBCKUX JIydeld Ha KpUCTAUIMYECKOM peleTKe.
VYcnosust Bynbda-bperra u Jlays. Mertoasl pemienus ¢a3oBoil MpoOieMbl B PEHTI€HOBCKON
kpuctamorpadguu.  IlpeobpazoBanne @Dypbe. MeTonpl  HU3MEpEHHUS  HWHTEHCHUBHOCTHU
TU(PPaKIUOHHBIX OTPaXKEHUH.

Onexmponnas muxpockonus. OCHOBHBIE METOJIBI BU3yaJIU3aIliN OMOJIOTHYECKUX OOBEKTOB
B JIEKTPOHHOW MuKpockonuu. MHTepnputanus nzobpaxeHuil. M3ydyeHue mpocTpaHCTBEHHON
CTPYKTYpbl O€IKOB METOJaMH 3JEKTPOHHOM MHMKPOCKONMH JIBYMEPHBIX KpPUCTALIOB. MeTobl
00pabOTKH  3JEKTPOHHO-MUKPOCKOMMYECKUX H300paKEHUH HEMEepHUOAMYECKUX OOBEKTOB.
DNeKTPOHHAs MUKPOCKOIHUS HYKJIEHHOBBIX KUCIIOT.

Cnexmpockonua OIIP. CnocoObl BBEICHHsS CTAaOMJIBHBIX WMHUHOKCHJIBHBIX DaHKaloB
(cIMHOBBIX METOK) B OMoMoJieKybl. MccaenoBanue NpocTpaHCTBEHHOM CTPYKTYpPbI M IMHAMUKH
OMOMOJIEKYJT METOIOM CIMHOBBIX MeTOK. MccnenoBaHne MeXMONEKYISIPHBIX B3aUMOJICHCTBUN
METOJIOM CITIHHOBBIX METOK.

Cnexmpockonus AMP. OcHoBHbIE TapaMeTpbl ceKTpoB IMP 1 ux cBsA3b ¢ XUMUYECKON U
MIPOCTPAHCTBEHHOW CTPYKTypoil Omomoiekyn. J[BymepHas crektpockonus SIMP, ocHOBHbIE
nsymepHbele akcnepuMmeHThl COSY, TOCSY, NOESY. Cxema OTHECeHHs CHUTHAJIOB B
nByMmepHbIX crnektpax |H-AMP nonunentuaoB. Pacdyer mnpoCTpaHCTBEHHOM CTPYKTYPHI
nosmnenTtuaos. IIposBieHne nuHamMudeckux mpoueccoB B crekrpax SAMP. Xumungeckui



(koH(pbapMarMOHHBIA) OOMeH M ero perucrpauus B crnekrpax SIMP. Pemakcauusa saepHon
HaMarHWYeHHOCTU. BpemeHa penakcanuu, QyHKIHS CIIEKTPATbHON TIOTHOCTH.

Komnvromepnoe mooenuposanue monekyisapuol mexanuxu ouomonexyn. llpupona cu,
CTAOMITM3UPYIOIIHNX MIPOCTPAHCTBEHHYIO CTPYKTYypy  Omomommmepa  (ruapodoOHbIe
B3aMMOJIEICTBYS, JUCIIEPCUOHHBIE, JTUIOJIb-IUTIOJIbHBIE, 3apsi-IUIIOJIbHBIE,
AIEKTPOCTATUYECKHUE B3aWMOJEUCTBUSA, COJEBbIE MOCTUKH, BOAOpOAHBIC cBs3u). [lonstre 00
IMIUpHYECKUX (QyHKIUMsIX sHepruu (cuimoBoro mois). Ilorenmman 6-12 Jlennapn-JxoHca.
Munumuzanuss  KoHpopMalMoHHOM  sHeprunm Oenka. Ilonarue o Meronme pacuera
NPOCTPAHCTBEHHOW CTPYKTYpbl Oeinka ab initio, orpanuueHuss mMeroga. MeTOIbl MOIYYCHHUS
MIPOCTPAHCTBEHHOM CTPYKTYpbl Ha OCHOBE romosioruu. [loHsTue o MeTonax oneHku "kayecrna'
IPOCTPAHCTBEHHON CTPYKTYpPBI OMOMOJIEKYI.

Komnvromepnoe modenuposanue monexynapHou ouHamuku ouomonexys. Poab BHyTpeHHUX
IBWOKEHUH Onomonekyn. IIpumepbl, MOKa3bIBarOIIME pPA3IUYHbIC MPOSBICHUS JUHAMUKU
OroMouieKkyn Ui uX (GYHKIIMOHUPOBAHMS U JUIS CTAOMIU3AlMK MPOCTPAHCTBEHHOW CTPYKTYPHI.
@opmbl GYHKIMH TOTEHIHMAIBHONH SHEPTrUM HCIOIB3YEMOH ISl MOJICKYISPHOW IHMHAMHKH
(MMO). YpaBuenue asmwxkenus. Ilonsrue o0 anropuTMax 4YHCICHHOTO PEUICHHUS YpaBHEHHI
JIBUKEHUS. ['paHMUHbIE YCIOBHS IPHU pacyeTax C SIBHBIM y4eTOM pacTBopurens. bpoyHoBckas
IuHamMuKa. AMmumrtyabl ¢Gaykryanuit atomoB B MJ[. Brnusnue ydera pactBoputens Ha MJI.
HerapMoHHYHOCTh BHYTPUMOJIEKYJISPHBIX JIBUKeHUI. KOIeKTUBHbBIE IBHKEHUS.

3. HpHMeprIﬁ NMEPEICHDb IK3AaMCHAIITUOHHBIX BOIIPOCOB

Amunoxuciomol, nenmuobwl, benxu

1. Crtpoenne aMUHOKHCIOT. ['@HETHYECKH KOAMPYEMble aMUHOKUCIOTHL. OnTtuyeckas
M30MEPUS 0-aMUHOKHUCIIOT. KMCIOTHO-OCHOBHBIE CBOMCTBA. XMMHYECKHE CBOMCTBA: PEAKIUU Ol
aMUHO- U 0-KapOOKCHUJIBbHOW Tpynmbl, (DYHKIIMOHANBHBIX TPymm OOKOBBIX Ieneil. MeTomabl
CHHTE3a aMHUHOKHCJIIOT.

2. Tlentunel. [lpupoma menTugHOW CBSI3U. XUMHUYECKHH CHHTE3 MTENTHIOB. MeTombl
3aMThl QYHKIIMOHAIBHBIX Tpymi. TBepaodasueiii cuates nentuaoB. @epMEHTAaTUBHBIN CUHTE3
Y TIOJTyCUHTE3 MENTHI0B U OEIKOB.

3. Crpykrypa 1 (QyHKIHS OMOJOTUYSCKU AKTHUBHBIX MENTHIOB. [lenTHaHBIC TOPMOHBI U
PHIIU3HHT-(AKTOPbI, HEUPOMENTU I, SHAOPPUHBI, OKCUTOLIMH, Ba30onpeccHH. IMMyHOAKTHBHBIE
MENTUAbI, MEeNTUAHbIE TOKCUHBIL. [IenTuabl KaK JIEKAPCTBEHHBIE CPEICTBA.

4. TlepBuuHasi cTpyktrypa OenmkoB. OOImias cTpaTerusi omnmpeAeieHus: CTPYKTYPhl OENKOB.
AHanmM3 aMHUHOKHUCIOTHOTO coctaBa. dparmeHTarus nojaumnentuaHon mnenu. depMeHTaTHBHBIC
MeToAbl Tujaposin3a. OrpaHUYEeHHBIA NTPOTEONH3. XHUMHUYECKHE METOAbl PACLICIIICHUs
MOJIMTIETITHTHOM TIETIH 10 OCTaTKaM METHOHHHA, TpUlTodaHa, MUCTenHA U 1o cBI3siM Asn-Gly u
Asp-Pro.

5. Xumuueckas MoauduKamus OEIKOB. 3ajauyd, pelaeMble C TTOMOIIBI0 XUMHUYECKOM
moaupukanuu. Cnennduueckas Mmoaudukaims aMuHOrpyni B 6enkax. Moaudukaims ocTaTkoB
TUCTUJMHA, METHOHWHA, TUPO3WHA, TpunTodaHa, NUCTEHHA. BbU(YHKIIMOHAIBHBIC pEareHTHI.
BBenenue (myopeciieHTHBIX, CIMHOBBIX U (hoToadPUHHBIX METOK. MeToasl HIeHTU(DUKALUN
MOAU(UIIMPOBAHHBIX AMUHOKHCIIOTHBIX OCTaTKOB. bruocnernuduaeckas moaudukamms 6€IKoB.

6. IMocrrpancnsauuonnas Moaudukaius 6enxkoB. DepMeHTaTUBHAS TMOCTTPAHCISAIIMOHHAS
Moau(UKAIKMSA C pacIIeIZICHHEM TMONMUNENTHAHON 1enu. [loHATHEe O CHUTHAIBHBIX MENTHAAX U
nporeccurre. CopTupoBka OeiakoB B KieTke. MIMOOpT OENKOB B KJIETOYHBIE OpTaHEIUTHI.
KoBasieHTHast TOCTTpaHCHSANMOHHAS MOIU(PUKALUS 0-aMHUHO- U O-KapOOKCHUJIBHBIX TPYIIII,
(GYHKIIMOHATBHBIX TPYIIT OOKOBBIX EMEl aMUHOKHUCIIOT (METUIIMPOBAHUE, TUPOKCUINPOBAHKE,
BBEJICHHE JIONOJIHUTEIBHON KapOOKCUIBHOUW rpymiibl, GochopuiinpoBaHue, TIUKO3MINPOBAHUE,
ADP-pubo3unupoBanue).

7. IlpoctpancTBeHHass CTpyKTypa OenkoB. IloHsATHE O BTOPUYHOH, TPETUYHOU U
YETBEPTUYHON CTPYKTypaxX. DJIEKTPOHHOE CTPOCHUE U KOH(PUTypauus NeNTUIHON CBS3U. YTIIBI



o,y,0. Kaprel Pamauannpana. Tumsl B3auMOAEHCTBUMN, ONpPENEISIIOIIME IPOCTPAHCTBEHHYIO
CTPYKTYpy  THOJMIIENTHIOB. Ces3p IIPOCTPAaHCTBEHHOU CTPYKTYpBI Oenka c
IIOCJIEI0OBATEIbHOCTBI0 AMUHOKHUCIIOTHBIX OCTAaTKOB. POJIb MOJIEKYJISIPHBIX IIAIIEPOHOB.

8. BropuuHnas ctpykrypa nentuioB U 0enkoB. a-Crupaib, 31p-ciupais, napajuleiabHas U
aHTUIApaJUIeNbHass  (-CTPYKTYphl, [-u3ru0, JOpyrue THIOBl  PETYIAPHBIX  CTPYKTYp
nogunenTuaHoN nenu. Kpyrooil AMXponusm U IUCHEPCHS ONTHYECKOTO BPAIICHHUS KaK METOJbI
OTIpeieNIeHus] BTOPUYHON CTPYKTYphl. CBepXBTOpUYHAs CTPYKTypa OenkoB. [Tonarue o nomeHax.

9. TperuuHas cTpykTypa OeinkoB. PEHTreHOCTPYKTYpHBIN aHalu3 Kak METOJ H3Yy4eHUs
IIPOCTPAHCTBEHHOTO CTPOEHMsI O€nKoB. SIiepHBI MarHUTHBI pE30HAHC Kak METOJ
ucclieIoBaHus KOH(OpMalMK MenTUI0B U OeNIKOB B pacTBopax. JleHaTypauus U peHaTyparusl.
UYerBeptuyHas CTpykrypa OenkoB. Ilpumepbl CyOBEOIUHHYHBIX  CTPYKTYp. MeTobI
WCCJICJOBAHNSI YETBEPTUYHOU CTPYKTYPBI.

10. ®epmentsl. Knaccudukarms. [Ipuauuner pepMeHTaTUBHON KHHETUKH. HTHOUTOPHI 1
aKkTUBATOPbI (pepMeHTOB. PaKTOPHI, BIUAIOIINE HA (PEPMEHTATUBHYIO aKTUBHOCTb. [loHsATHE 00
aKTUBHOM IeHTpe. DepMeHT-CyOCTpaTHBI KOMIUIEKC. DYHKIIMOHAIBHBIE TPYIIbl aKTUBHBIX
LIEHTPOB (PEpMEHTOB Ha MPUMEPE XUMOTPHUIICHHA, IN301MMa, KapOokcunenTraassl A. [IpuunHsl
BBICOKON KaTATMTHYECKOW aKTHBHOCTH ¥ MEXaHU3M JICUCTBUS (DEpPMEHTOB.

Hykneo3uowl, nykneomuovl u HyK1euHosble KUCI0mol

11. Hykneo3uasl U HYKJIEOTH]bl KaK KOMIIOHEHTHl HYKJIEMHOBBIX KHCIOT - CTPYKTYpa,
CTepeOXuMHUs, (PHU3MUECKUE M XUMHUYECKHE CBOMCTBA, OMOCHHTE3. MUHOpHBIE KOMIIOHEHTHI
HYKJICMHOBBIX KHUCJIOT. HyKieoTuIpl BHE HYKJIEMHOBBIX KHUCIIOT: aJeHO3MHTpudocdar Kak
YHUBEPCAJBHBIA  aKKyMyJSTOp DHEPTMM B  KJIETKe, HyKIeo3una-2,3-mukiopocdarsr;
Ouosoruveckasi poiib aICHO3UH- U T'yaHO3UH-3,5-1iuKinodocdara.

12. TlepBuuHast CTpYKTypa HYKICHHOBBIX KUCIOT. MEXHYKICOTHAHbIE U N-TIHUKO3UIHBIC
CBA3M - cxoacTBO u pasnmune ux cBoiictB B cocrae JHK wu PHK. Ilongprocts
MEXHYKJICOTUTHOM CBSI3U U MOJIMHYKJIEOTHAHON 1enu. HeoObrunas (2'-5') MexHyKI€OTHIHAS
CBS3b.

13. BeIsicHeHHE TEPBUYHON CTPYKTYpPHl HYKJICHHOBBIX KHCIOT. METOABl BBEIEHUS
PaAMOaKTHBHONW METKH (M30TOMbI M MPEAIICCTBEHHUKH, Me4YeHHe iN VIVO, TepMHHAIbHOE H
MHO)KECTBEHHOE MeueHHe iN VItro - KWHUpOBaHKe, MOJMMepa3Hasl JOCTPOiKa, HUK-TPaHCISIINS,
PHK-nuraza). Meron Omyxnatomero nstHa (¢unrepnpunt no Cenrepy). Meron Makcama-
I'unbGepra (XUMHUecKoe CEKBeHHMpoBaHue). Meroa muupe3okcutepmuHaTopoB  CeHrepa
(pepmenrtaTuBHOE cexkBeHupoBanue). Ananu3 PHK (metons anamusza yepe3 k/IHK u npsmbie
METOJIbl C UCIOJb30BaHUEM (pepMEHTAaTUBHOW M XMMHUYECKOM aerpananuu). HepaanoakTusHoe
MEYEHHE HYKJIIEMHOBBIX KACIOT. ABTOMAaTHU3alMsI CEKBEHUPOBaHUS.

14. Bropuunas crpykrypa JAHK. Pentrenoctpyxryphsie uccnenoBanus JIHK. J[Boiinas
cnupans JJHK no Yorcony u Kpuky u ee Ouonoruueckoe 3HadeHue. KommiemMeHTapHOCTh U
B3auMHasi opueHTanus nened. CTIKUHT OCHOBaHUM. OCHOBHBIE THUIIBI JBOMHBIX CIHpATICH
(mpaBo3akpyuyeHHbIe A, B 1 1p., 1eBo3akpyueHHas Z), UX XapaKTePUCTHUKH.

15. Jlenarypanusi U peHaTypanusi OBOMHBIX cnupaineil. I'mmoxpomus. I'eTepoayrieKcsl.
Onuro- ¥ NMONMHYKJIEOTUIHBIE 30HABI KaK MHCTPYMEHT HCCIIEIOBaHUS HYKJIEHHOBBIX KHCIOT.
Ceepxcnupanuzamuss JIHK - cTpykTypHbBlEe XapakTepuCTHKH U OHOJOrHYEcKas poJib.
Ocob6ennoctu ctpykrypsl JJHK B 6uonornyeckux o6pazoBaHusX (BUPYCHI, MPOKApPUOTUYECKHE U
DYKAPUOTHUECKHUE KIIETKH).

16. Bropuunas ctpykrypa PHK, ctpykrypnas koncepBatuBHocTh PHK-PHK-cnmpanu.
I'uGpunubsie aymexcsl JJHK-PHK, ux Ouonoruueckas posib. AHTHCMBICIOBBIE HYKJIEHHOBBIE
KucaoThl. TpernuHas crpykrypa PHK.

17. PazButme mpexacraBnenuii o JIHK kak HocuTene W HCTOYHHUKE TEHETHYECKOM
uHpopmanru. OCHOBHBIE STAlbl BOCIIPOU3BEACHHS M SKCIIPECCUN TeHETUYECKOH MHpOopManuu -
pEIUIMKanMs, TPAHCKPUIILUSA, TPAHCIALMA. ['€HeTHYeCKUH KOX - OCHOBHBIE XAPAKTEPUCTHKH.
Mexanusmsbl permukanuu JJHK. CTpykTypHBII IreH - HENpPepbIBHOCTh U MO3aMYHOCTH (3K30H-



UHTpPOHHAs cTpyKTypa). [lepekpriBanue renoB. O6parHas Tpanckpunuus. PHK kak nepBuuHbIif
HUCTOYHHK TeHeTrndeckor napopmannu (PHK-conepxkamue 6akrepuodarn).

18. TpaHckpunuus U ee peryiasuus (ONepoH; MPOMOTOP U IMPEALIECTBYIOIINE YYACTKU;
orepaTop, perpeccop, UHIYKTOp; TEpMHUHALIUA, aTTeHyauus; suxancepsl). MPHK y npokapuoT u
sykapuotr; npo-MPHK wu ee mnpeBpamenne B 3penyto MPHK (crmalicunr, kenupoBaHue,
MOJINAJCHUIIUPOBAHUE).

19. Tpancmsuus u ee perymsiuus. TPHK wu  amunoanun-tPHK-cunterasbl.
[TocTTpaHCIAMOHHBIN MPOIECCUHT TEeNnTUI0B U OenkoB. CkianpiBaHue ((POJIIUHT) OCIKOB C
oOpa3oBaHueM (PYHKIIMOHAIBHO aKTUBHOM KOH(OpMAIIUH.

20. Meronpl HampaBiICHHON (EpMEHTATUBHOW JAerpajallid HYKJIECMHOBBIX KHCIIOT.
Knaccugukanuss Hykinea3d. Mcmonb3oBaHMe 5K30- W SHJIOHYKIEa3 JUIsl CEKBEHHPOBAHUS
HYKJIGMHOBBIX KHUCJIOT. DHJOHYKJ€a3bl PECTPUKIUHU, UX KIACChl, CTPYKTYPHbIE OCOOCHHOCTH,
Ouonornyeckas poJib M HCHONb30BaHMEe s (parmeHraumum u kaptupoBanus JHK.
DOHponykiea3Has aktuBHOCTh PHK (pu6o3umsbt).

21. TonumepasHas 1enHas peakius (amrumdukaims in Vitro) kak MeTo/1 HarpaBJICHHOTO
nonyuenuss ¢parmentoB J[HK. ®aktopsl, Baustonme Ha crnenupuyHocts  [TIP.
Onnonanpasnennas [II[P. Wcnonb3oBanue [P s cexkBenupoBanus JIHK, renernueckoit
pekoMOuHaIMH iN Vitro, uaeHTH(UKAIUY TOYCUHBIX MYTalUH.

22. VIcKyCCTBEHHBII CHHTE3 HYKJIEHHOBBIX KHCIOT. OCHOBHBIE MOAXOIBI K XUMHUECKOMY
3aMBIKaHUIO MEXKHYKIJICOTHTHOM CBSI3U (bochonudpupHbIi, dbochoTpudPUpHBIH,
amunodochuTHeli, ruapodochonaTHbi MerToabl). CHHTE3 Ha IOJMMEPHOM HOCHTEIE.
[{UKITUYHOCTh CHHTE3a MOJMMEPOB KaK OCHOBA Ui aBTOMAaTH3alud. BrlaeneHue, O4yuCTKa U
UACHTU(DUKAIMSA CUHTETUYECKUX OJUI0o- U NOJUMHYKJIeoTU0B. [lonmumepasbl M aMrasbl Kak
MHCTPYMEHTBl MCKYCCTBEHHOTO CHHTE€3a HYKJIEHHOBBIX KHCIOT. KOMOMHAIIMU XUMHUYECKHX H
(epMEHTAaTUBHBIX METOJOB (BKJIOYas MOJMMEPa3HYI0 LENHYI0 peaklMio) B CHHTE3€
TeHETUYECKUX JE€TEPMHHAHT.

23. Teneruueckas wuHxeHepus (monydeHue pekomOuHantHeix JIHK in  vitro).
Ounponykneassl pectpukiun ¥ JIHK-nuraza kak OCHOBHbIE MHCTPYMEHTHI T€HETHYECKOMH
uHXeHepuu. lcnonp3oBaHue mnoauMepa3sHOW LEMHOM peakuuu Uil MOJy4eHUs (QparMeHTOB
JHK u ux counenenus. MosiekynsipHOe KJIOHUpOBaHHe. BekTops! (razmusl, ¢aru, Gpa3mMusl,
KOCMUJbI, UCKyCCTBeHHasi ApoxokeBas xpomocoMma (YAC); BUPYCHl >KMBOTHBIX; YETHOUYHbBIE
BekTOphl). KoHCTpynpoBanue GMOIMOTEK TeHOB (KJIOHOTEK) M UX aHAIU3.

24. Dkcripeccusi TEHOB B HCKYCCTBEHHBIX TEHETHUYECKMX KOHCTPYKIHSAX. [IpuHIUIIBI
ONTUMU3ALMUNA TPAHCKPUIIMU M TPAHCIALIUH. XHUMEpHble OenKu. JIBYIUCTPOHHBIE CHCTEMbI
TpaHCIAUUU (CONpsDKEHHas TpaHcisauus). Boiaenenue pekoMOMHaHTHBIX OenkoB. benkoBas
UH)KEHEPUS.

25. 'eHHOMHXCHEPHBINA cHHTE3 (pyHKIMOHATEHO akTUBHBIX PHK. Pubo3uMer - ctpykTypa,
(GyHKLUS, TPUMEHEHUE B TEHHOM TEparnuH.

Yeneeoovwr u enuxokonwviozamol

26. Monocaxapuabl. OmnpeneicHrne U HOMEHKIATypa. AJBI03bI M KeTo3bl. JIMHeHHbIe U
UKIM4Yeckne QGopmbl MoHocaxapuaoB. CrepeoxuMmMusi ¥ KOHPOpPMALUs MOHOCaXapHOB.
AHOMEPHBII LIEHTP: €ro CTePeOXUMHUsI, 0COObIE CBONCTBA T'MAPOKCUIBHON IPYIIIHI.

27. Omnurocaxapunsl. OrmpeneneHue W HOMEHKJIATypa. XHUMHYECKUH  CHHTE3
oJMrocaxapuzioB. MeTosibl HM3y4€HHUsI CTPOEHHUS OJINTOCAXapuJoB: XHUMHUYECKUE, (UBHUKO-
XUMMUECKHE, JH3UMaThueckue. PactutenbHble osMrocaxapuipl: caxaposa. Oiurocaxapuisl
KUBOTHOTO IIPOUCXO0XKICHHUS: OJIMTOCAaXapHIbl MOJIOKA.

28. llommcaxapuapl. OmpeneneHne W HOMEHKIaTypa. MeToabl H3ydeHUs CTPOCHHUS
NOJIMCAXapUA0OB:  XUMHMUYECKHE, (QU3UKO-XMMHMYECKHE, OSH3MMaTHueckue. PacturenbHble
noJicaxapubl: LEJUI0I03a, Kpaxmall (amuio3a, amwionekTuH). Ilonmcaxapuisl *KUBOTHOTO
IPOMCXOXKAEHUS: TIIMKOI'€H, XUTHH, TJIMKO3aMUHOIIMKAHbI, TenapuH. buonorndyeckue GpyHkuun
noJjucaxapuaoB. Jlunononucaxapuabl GakTepuii.



29. TI'7UKONPOTEeMHBI W TMPOTEOTVIMKAHBL: CTPOEHHE YIJIEBOAHBIX LENmedl u ux
O6uonornyeckne (QyHkuuu. buocunTes N-nemeld IIIMKONPOTEMHOB. YTJIEBOAHBIE IENHU
rimukodpopuna, IgG, oBanbOymuHa, 0-1-KHCIOrO TJIMKONPOTEMHA, MYIHMHOB. Makpo-
MHUKpPOI€TepOreHHOCTh. PEKOMONHAHTHBIE INTIUKONPOTEUHBI.

30. I'nmuko3unasel ¥ rIUKO3MWITpancepasbl. X ucmnonb30BaHNe B U3YYEHUU CTPYKTYPHI U
(GYHKLIUU YIII€BOJOB U TJIMKOKOHBIOIATOB. JK30- M 9HAOTIIMKO3H/1a3bl.

Jlunuowi

31. Crpoenue u knaccuduxamys mumuaoB. OU3NKO-XUMUYECKUE CBOIMCTBA, POJIb B KHUBOM
opranu3me. MeToapl HCCIEOBaHUS JIMMUIOB. JIMMUIBI - KJIETOYHBIE OMOPETYIATOPHI U
JICKapCTBEHHBIE BemecTBa. DakTop akTUBaUKU TPOMOOIMUTOB. JIMIUABI - BTOPHYHBIC
nepeaaryuku. JIMmuaHbIe COCIWHEHHUsI C TMPOTHUBOOIYXOJEBOW H Ap. (U3HOJOTHUYECKOU
aKTUBHOCTLIO.

32. HeiitpanbHble TUOUABL. YTJIEBOJOPObI, BOCKU, Tpuriuuepuabl. Kupol. OyHKIUNU B
opranusme. JKupbl 1 Ipyrue JUMUIbI B IPOMBIIIIIEHHOCTH.

33. XomnectepuH, ero ocobas pojib B opraHuszMe. JIMMOMPOTEMHBI KPOBU, UX (YHKIIHH.
CtepuHbl MUKPOOPTaHU3MOB U PACTCHUH.

34. JXupnble KucnoTbl. HachlllleHHBIE W HEHACHIIICHHBIE KHUCJIOTHI, WX OHOCHHTE3,
Ouosiornueckasi pojib; HE3aMEHUMBbIE KUPHBIC KHUCIOTHI. lIpocTarimaniuHbl W POJICTBEHHBIC
BEIIIECTBA; KACKaJ MOJMHEHACHIIIIEHHBIX KUPHBIX KUCIIOT.

35. ®@ochonumuasl. OCHOBHbIE ¥ MHHOpHBIE ¢ochomunuabl, HX OHOCHHTE3 U
ouostorunueckas poib. ®ochoaumnassl.

36. [MuKOMMMUIBI: TIMKO3WIAUTIUICPUIBI, [epeOpO3uabl, TaHTIMO3HUIb. bHOCHHTES,
byHKIIMM B opraHu3me. [ aHINIMO3UIBl  KaK  pPEUENTOphl.  YTJIEBOAHBIE  IIEMH
TJIMKOC(HUHTOJIUITHIOB.

37. Meronpl cuHTE3a JIUNUAOB. [IOMHBIA ¥ YaCTHYHBIA XHMHUYECKHH CHHTE3,
dbepmeHTaTUBHBIE METO/Abl. MoauduIMpoBaHue MNPUPOIHBIX JUIMUIOB C IEJIbI0 TOJYYCHHS
BEIIECTB, HECYIIMX METKY (paAHMOaKTHBHYIO, CIIMHOBYIO, (hiayopecueHTHYH U np.). CuHTe3
JIMIIHAI0B HEMPUPOIHOTO CTPOCHHSI.

Buonozuueckue membpanul

38. MonekynsipHas OopraHu3anus OMOJIOTMYECKUX MeMOpaH, MOJENU M OCHOBHBIE THUIIBI
MeMOpaH. MeTo/1bl U3y4eHHUsI MEMOpaH: CIIeKTpaibHbIe, MUKPOCKOMYECKHE, (pepMEHTATUBHBIE,
xumuyeckue u p. KomnoneHTs MeMOpaH, uX pojib U B3aUMO3aBUCUMOCTb.

39. MemOpannbie Oenku - nepudeprudecKkue U MHTErpaibHbIe. Pomorncnabl, MeMOpaHHbIe
depmentsr - AT®a3bl, uroxpom P-450. Jlunua-GenkoBble B3auMojieiicTBUs. PeKoHCTpyKIUsS
AKTHBHBIX MEMOPAHHBIX CUCTEM.

40. MemOpanublii TpancnopT. I[laccuBHbI TpaHcnopT; aud@dy3uss BOIbl, HOHOB U
HU3KOMOJIEKYJISIpHBIX BemlecTB. MoHodopsl U kaHanooOpa3oBaTenu. AKTHUBHBIA TpPaHCIOPT,
Tpa"cnopTHble AT®a3bl.

41. MexKIIeTOUHbIe KOHTAKThI. Bo30ynmnMbple W CHHANTUYECKHE MeMOpaHbl. MeauaTopsl.
HeiipoTokcuHbl - HHIHOMTOPHI MPOBEIEHUS HEPBHOTO MMIylbca. Pernenuus. B3aumoneiictaue
JUTaHJ-peuenTop, Iepefadya CUTHaJla B KJIETKy.  AJIGHWIATHMKIA3Has  CHCTEMa,
bochornHO3NTHIHBIN IUKII. XOJIUHOPELENTOphl. PerienTopsl MMMYHHOH cuCTeMBbI. 3amax U BKYC.

42. WckyccTBeHHbIe MeMOpaHHBIE CHCTEMBL. MOHOMOJIGKYIISIDHBIE CJIOW; TUTIOCKHE
OucnoifHple MeMOpaHbl, MX TOJY4Y€HHE M METOAbl HccienoBaHus. JIMMOCOMBI (BE3HKYIIBI)
METOJbl MX TMOJIyYEHUS W HUCCleqoBaHMs. BkiioueHue (BcTpauBaHHE) B JIMIIOCOMBI OEIKOB.
[TpakTHUeckoe NPUMEHEHHUE JINIIOCOM - IOCTABKA JIEKAPCTB, UICKYCCTBEHHBIE BaKIIUHBI U JP.

Iopgupunwr u xpomonpomeuosvi
43. Xwumuueckas CTpykTypa mnopdupunHoB. HWM3omepus B psagy TOpPUPHHOB.
Boccranosnennsie ¢opmbl TOPGUPUHOB: XJIOPUHBL, opdoaumereHsl, noppomereH. duznko-



XUMHUYECKHE CBOHCTBa MOpGUpUHOB, MeTamuionopdupunoB. CrekTpsl nmophupruHoB. MeTobl
BBIJICJIEHUS U Pa3/ieleHus TOPPUPUHOB.

44. Cunte3 mnoppUPHHOB: a) W3 MOHOIUPPOJIOB, 0) W3 IUNHPPUIMETEHOB, B) U3
TETPAalMPPOIBHBIX COCTUHEHUH uepe3 OwmieHsl D, Ownmamuensl ac, okcobOwnmanel @ u b,
OTnenbHbIE TPECTaBUTENN MOP(GUPHHOB: STHONOPGUPUH, MPOTONOPGUPUH, Me30HnOpPHUPHUH,
neireponoppupuH, remaronopdupus, yponophupus, konponoppuput. buocunres.

45. XpoMOTnpOTEeHIbl: TEMOTIIOONH, MUOTIIOOWH, IUTOXPOMEI ¢, b, c. CTpyKTypa, XapakTep
cBs3el Oenka ¢ metayuonopdupruHaMu. bruonornyeckue GyHKIUN reMOrIo0MHa U HUTOXPOMOB.

46. Xnopodpwmn wu xjmopodwii-comepxkammue Oenku B orocucremax I wm 1L
Tpancpopmanuss CBETOBOW »HHEPrMUM B XUMHMUYECKYI0 B (DOTOCHMHTETHUYECKOM arrmapare.
DOTOMHYLIUPOBAHHBIN [IEPEHOC SHEPIUH U HIIEKTPOHA.

Xumuueckue 0CHO8bI UMMYHOLOUU

47. VIMMYHOKOMIIETEHTHBIC KIJIETKH: IPOUCXOXKACHHE, THUIBI, pPOJb B HUMMYHHTETE.
JlumpormTel: monynsiuMM W CcyOmomyisinuu. BcemomorarenpHble KiIEeTKHA. Ponb THMyca B
oOyuenuu T-muMpOIMTOB. AHTUTE€HBI U aHTUT€HHBIE IETEPMUHAHTHI.

48. IMMyHOTTIOOYIMHBI: KJIACCHU(PHUKAIMS, CTPYKTYpa, PYHKIHHA U CBOMCTBA PAa3IMYHBIX
KjaccoM aHTUTeNn. CTPYKTypHbIE OCHOBBI B3aUMOJCHCTBHSI aHTUICHOB C aHTUTenamu. ['eHbl
MMMYHOTIJIOOYJIMHOB U OnocuHTe3 aHTuTeN. KitoHanpHas Teopusi 00pa3oBaHUs aHTUTEIL.

49. T'mOpuaoMbl W MOHOKIOHAJIbHBIE aHTHUTeNa. ['eHeTWdeckass WHXKEHEpUs AaHTUTEN:
NOHSTHE 00 OJIHOIIETIOYEUHBIX aHTUTENAX, XMMEPHBIX U 3aMEIICHHbIX aHTUTENaX, a03uMax.

50. I'maBHBII KOMIUIEKC THCTOCOBMECTHMMOCTH: POJb B MMMYHHOM OTBETE, CTPOCHHE.
AnTturensl rucrocoBMectumoctd | m Il kiaccoB: crpoenne n ¢yakuu. [IpomeccupoBanue u
npeacrapienre anTureHoB CD4+ u CD8+ nmumdornuram.

51. AHTUTEH-PACTIO3HAIOIINE PEIENTOPHBIE KOMIUIEKCH TUM(OIIUTOB: KOMIOHEHTHI U UX
pOJb, CTPYKTYypa, cneluduIHOCTh, TeHbl. Bemomoratensubie Monekynsl: CD4, CD8, ICAM-1,
LFA-1 - posb B akTUBAIU JIUMQPOIIMTOB U CTPYKTYpA.

52. IlurokuHbl: perymsatopbl mpupoanoro ummynutera (Ifn-a, TNF-a, IL1, IL6, IL8),
peryisTtopsl akTuBaimu, pocta u aupdepernupoBku aumdpouutor (IL2, IL4, TGF-b),
peryasTopsl BocnanutenbHbix peakuuid (Ifn-g ILS, IL12), kpoBerBopHblie daktops! (IL3, GM-
CSF, IL7). Penientopbl IUTOKUHOB.

53. Cuctema KOMITJIEMEHTA: KOMIIOHEHTHI, MEXaHU3MbI aKTHBAIMH U JTM3UCA KIETOK.

HuskomonexynapHuvle buopezynisimopul

54. Anxanounsl. [loHsiTue 00 ONMUATHBIX pPELENTOpPax W HX SHAOTCHHBIX JIMTaHJAaX.
MopduH, xonenn, nanasepus. ['epoun, ananoru mopduHa (coenuHenue bentnu), HanopduH.
Penenrropbl MOP(GUHOBBIX aTKAIOWIOB U MX MPHPOTHBIE JIUTAHIBI: SHAOP(QHUHBI, SJHKe(DaTHHBI 1
np. CuUHTETHYECKHE aHATbIeTHKH.

55. Aunkanouapl. TpomaHOBBIE aNKaJOWABl TPYNIBI KOKAaWHA W aTPONUHA. M-
XonuHoOsokaTopsl. O6e300MBarOIMe U CHOTBOPHBIE JIEKAPCTBEHHbIE IpenapaTthl. HapkoTuku
U ramounHoreHsl. IlcuxorponHble cpencTBa (peHOTHA3MHOBOM Tpymmbl. TpaHKBHIM3ATOPHI
OEH30/IMa3eNMHOBOTO PsAia U MPUPOAHBIE JIUTaH bl UX PELETITOPOB.

56. Aumnkanougel. ['pynmma »denpuHa. AApeHEprudecKWe CHHAINCH W MPHPOTHBIC
anapeHomMuMeTuku. JlodamuH, anpeHanavH, HOPAAPEHATNH, CUHTETHMUYECKHE aJpeHOOJIOKATOPHI,
JIeYCHHE UIIEMUYECKOM OOIe3HM.

57. Anxanounbl. XWUHHbBIE aJKaJOHIbI, CTpOeHHE U cTepeoxumus. [IpoGnema nedeHus
mMansipud. CHHTETHYECKHE MPOTHBOMASIPHIHBIE CPENCTBA. XWHHUAWH M aKaJIOWIBl TPYIIIIHI
PayBonbduu (pe3epnut u aiimanun). [lpupoaHbie 1 CHHTETHUECKUE CPEACTBA IPOTHB apUTMHH.
WHponbHbIE anKalouabl APYTrUX TUIIOB: CTPUXHUH U OpYLUH, (U30CTUTMUH U Jpyrue M-
XOJIMHOMHUMETHUKHU. [IpOTHBOOMYXOJIEBbIe aTKaTOUAbl M3 OapBHHKA PO30BOTO - BHUHOIACTUH H
BUHKPHCTHUH.



58. Ankanouabl TypHHOBOTO psiaa. Jlpyrue CTUMYIATOPBI CEpACYHOM aKTHBHOCTH.
Anxanousipl U3 0€3BpEMEHHHMKA OCEHHEIo - KOJIXMIMH M KOJXaMHH - U UX HCIOJb30BAHUE B
CEJICKLIUH PACTECHUM.

59. IlennumsuinHel, 1edanoOCHOPUHBI U POJACTBEHHbIE AHTUOMOTUKHU: KIIABYJIAHOBAs U
OJIMBAHOBAsl KHUCIIOTHI, THCHAMUIIMH M aCIAapeHOMHIMHBI, MOHOOakTambl. OCOOEHHOCTH HX
CTPOEHHUS U CBA3b MEXIY CTPYKTYPOH M aKTHMBHOCTBIO B 3TOM psiy CO€IMHEHMHA. MexaHu3M
JeICTBUS NEHULIMIUIMHOB, MEXaHU3MbI PE3UCTEHTHOCTU OAKTEpUil K NEHUIWIIIIMHAM.

60. TerpauukiauHbl - CTPYKTypa U MEXaHU3M aHTHUMUKpPOOHOro neicrBusi. OCHOBHBIE
3Tanbl MOJHOTO CHHTE3a TETPAUMKIMHA. MexaHu3M OHOCHHTE3a  TETPAIMKIMHOBBIX
AHTUOMOTHKOB M UX BIMSHUE HA OMOCUHTE3 OerKa.

61. AHTHOMOTHKM KaK WHCTPYMEHTHI M3y4eHHUs OMOCHMHTE3a OelKa: OCHOBHBIC JTarlbl
9TOro OHOCHHTE3a W CBA3aHHbIE C HUMHM aHTUOMOTUKU. CTpenTOMULMH, IypPOMHUIUH.
DOPUTPOMUIIMH U APYTHE MaKPOIHUIHBIE AHTUOMOTUKH. XJIOpaM()EHUKOI 1 €ro aHaJIOTH.

62. AHTMOMOTUKH, BIUSIOIINE Ha OMOCHHTE3 HYKJIEHMHOBBIX KHCIOT. AKTHHOMHULUH D,
AQHTPALMKIIMHBI, OJIMBO- MU XPOMOMHIHMHBI M aHcamakposuibl. VX mHTepkamsaumsa npu JIHK-
3aBucuMoM  OuocuHrese PHK. breomuuuHel, CTpeNTOHUTPUH W MUTOMHLIMHBI -
LUTOTOKCUYECKUE PEAreHThl, BbI3bIBaroIne pa3peiBel U cluuBkM B nensax JHK. Hykieosunnsie
AHTUOMOTUKU U CUHTETUYECKHE NPOU3BOJHBIE HYKJICO3MJOB - MHIMOMTOPHI BUpyca repreca u
BUY.

63. AHTMOMOTHKU - MHCTPYMEHTHl HM3YYEHHUS MOHHOI'O TPAHCIOpPTa 4epe3 MEMOpaHbI.
OOpa3oBaHue MOHHBIX KaHaJOB B MeMOpaHax (TpaMHULUIUHBI, LHUKJIOAECTICUIIETITUIB,
MakKpoTeTpoanibl). IloareHoBbIe MaKpOIK/Ibl, OCHOBHBIE YEPTHI CTPOCHUS U 00pa3oBaHue MOp B
JUIHUIHBIX OUCIIOSX C yH4aCTHEM CTEPUHOB. J{pyrue npoTuBOrpuOKOBbIE AHTUOUOTHKH.

64. Ponp BUTAaMMHOB B (YHKLHMOHMPOBAHUHM OPraHU3MOB YEJIOBEKa U >KUBOTHBIX.
BonopacTtBopumsie U )KHUpPOPaCTBOPUMBIE BUTAMUHBI. BUTaMHHBI 1 KOPEPMEHTHI.

65. Butamun A. CtpoeHue, Ouonornyeckas pojib M HM30MEpHU3alus B Ipolecce
¢byHkonnpoBanusi. KapotuHonipl Kak MICTOUHUKH. PeTuHOEBast KMCIIOTa U ee Ouosiornyeckas
pOJIb.

66. Buramun Bl, TmammaMOHOQOChAaT W  KOKapOOKcWiaza, WX poidb B
JIeKapOOKCUIMPOBAHNH a-KETOKHUCIIOT, U JieueHne 6ose3Hu oepu-oepu.

Buramun B2 (pubodnaBun) u ¢paBUHOBbIE KOQPEPMEHTHI, y4aCTHE B CUCTEMax OKCHJIa3 U
JIETUIPOreHa3s.

67. Butamun B3 (manToTeHOBas KUCIIOTA), KOQEPMEHT A U €r0 OMOCHHTETHYECKAs POJITb.

68. Buramun B5 (ananun) u HuanuHamuf, ero kodpepmentsl (NAD u NADP) u ux pons
B COCTaBE OKCUIOPENYKTa3; OMOCUHTE3 HUALIMHA.

69. Butamun B6 (agepmuH), ero GpopmMsl - TUPUIOKCHUH, TUPUAOKCAIb H TUPUI0KCAMUH,
U KoepMeHTHI - TUpUIoKcalb-9'-hochaT U nmupuIoKcaMUuH-5'- docdart; ydactue B mpoueccax
OMOCHHTE3a aMMHOKHUCIIOT U JINITHJIOB.

70. Butamun B9 (donmeBas Kuciora), ero KOHBIOTATHl C TIIyTaMHHOBOH KHCIOTOH U
TeTparuapodoiareBas kuciaora. X poiab B mepeHoce OAHOYINIEPOAHBIX paaukaioB. JleueHue
aHeMUil U JTyuyeBoil 6oyie3HU. AHTaroHUCTHI (HOIMEBOM KUCIOTHI (AMUHONITEPUH U METOTPEKCAT)
JUIS JIeYeHUsl JIEHKO30B U JielikeMuil. KOMIMOHEHT (oianeBoi KHCIOTHI - M-aMHUHOOEH30IHas
KHCJIOTa KaK BUTAMHMH JJs MUKpOOOB. Mcropusi OTKpBITHS M TIpUMEHEHHE CyIb(haMHIHBIX
IpenapaToB Kak MEpPBBIX XUMHOTEPANEBTHUYECKHX CPEACTB Uil OOphObI ¢ MHGPEKIMOHHBIMU
3a00JIeBaHUSIMHU.

71. Butamun B12 (okcukoGanaMuH) U €ro KoepMeHT - KobaMaMu, UX Ouosoruyeckas
poJIb U TPUMEHEHHE i1 OOphOBI C 3a00JeBaHUSIMH KPOBETBOPHOM CHUCTEMBI. biIu3ocTh
IUTAHAPHBIX CUCTEM KOppUHA U OpHHA.

72. Butamuan C (ackopOMHOBasi KHCJIOTA): CTPOCHHE, DPEAKIIMOHHAsS CIOCOOHOCTD,
TayTOMEpHs U OUOJIOTHYECcKast poJib. MeTO bl MPOMBIIIJICHHOTO MOJIYYEHHS.

73. Butamuasl D wu wux mnpoBuTaMuHbl. MexaHu3Mm OuocuHTe3a. JleWcTByromme
THIPOKCHIIMPOBaHHBIE (opMbl. bronornyeckas posb.



74. Butramunsl E (Tokodeponst) u nocnenactsus E-aButamunosa. Butamun H (6uotun) u
«aKTUBHBINA KapOokcui». Buramunel K 1 Hopmanu3zaiusi cBEpThIBAaHUS KPOBH.

75. Butamunsl Q (yOMXWHOHBI) B PETYJISIMH TPAHCIIOPTA SJICKTPOHOB U OKUCIUTEIHLHOTO
dbochoprpoBaHus.

76. Tepnenst u teprnenounsl. Homenknarypa m knaccudukanus. IlpeacraBienue o0
OCHOBHBIX MYyTSIX OMOCHHTE3a MPUPOAHBIX coeArHEeHUN. [loNuMKeTUaHBIA MyTh U OWOCHHTE3
MeBaJIOHOJIAaKTOHA. M3onenTenunmupodocdar u OMOCHHTE3 TEPIIEHOB.

77. Monotepriensl (kamdopa, MEHTOJI, TEPaHUOJI U JIP.) U UX UCIIOIH30BAHUE B MEAUITMHE
U MapprOMEepHON IPOMBIIIJICHHOCTH.

78. CeckBUTEpHEHbl M CECKBUTEPIEHOBBIE JaKTOHBL. OTHENbHBIE TMPEACTABUTEIN C
BBIPAKECHHOU AQHTUTCJIIBMUHTHOM, IIPOTUBOSI3BEHHOU, IIPOTUBOBOCIIAIIUTEIILHOM,
AHTUIPOTO30MHOM M IPOTHUBOOIYXO0JIEBOI aKTUBHOCTBIO (CAHTOHUH, apTEMU3UHUH, BEPHOJICTIUH
U Jp.) ¥ UX IPUMEHEHUE B MEJIUIIMHE.

79. Iutepriensl, Haubojee XxapakTepHble IpeacTaBUTeNn: (HUTOI, abMEeTUHOBASI KUCIIOTA,
a30IMPaxTUH, JUTEPICHOBbIE AJIKAJIOMAbl (AaKOHWTUH, aTU3MH, JanNnakoHUTHH). CKBaJleH U
TPUTEPIICHOBBIC CATIOHUHBI, TIIMIMPPU3IUHOBAS KUCIOTa. TerparepneHsl M MPOBUTAMUHBI A.
ITonuteprieHsl.

80. Crepoupsl Kak TeTpalMKINUYecKue TpUTeprieHsl. buocunTes u3 ckBajieHa. X0leCTepruH
U PpacTUTENIbHbIE CTEpPHUHBI: CTPyKTypa U Ouosnorudeckass ¢(yHkuusa. CraoxHble 3PUpPbI
XOJIECTepUHA, JIUMOMPOTEHHb BBHICOKOW W HU3KOW IJIOTHOCTH, KIMHUYECKas poOib MpU
aTepPOCKIIEPO3€, OTI0KEHUHU KEITUYHBIX KaMHEH. [10IHBIN CUHTE3 XO0JIECTEpUHA.

81. XKemunsie kucnotel. bruocuHTe3 B medyeHu U Ouonoruyeckas poib. Mcnonab3oBaHue B
OMOXUMHUH U OMOOPraHNYECKON XUMHUU.

82. IIporectepon: OUOCHMHTE3 W OMOJOTHYECKass POJb MPH OBAPUAIBHO-MEHCTPYaTbHOM
nukie. CHHTETUYECKUE aHAJIOTH U KOHTPALCNTHUBBI.

[TonoBble TOPMOHBI: 3CTPOTEHBI M aHApPOreHbl. bHOcHMHTE3 M OuoorMYeckas pob.
OC0oOEHHOCTH CTPYKTYpPHl M OHOJIOTHYECKOW aKTMBHOCTH JCTPOT€HOB (ICTPOH, ACTPHUON U
3CTPaIUoOi), CBA3b C AKTUBHOCTHIO (DOJIMEBONW KHCIOTHI M mporectepoHa. CHHTETHYECKHE
aHJpPOTEHHBIE MTpenapaThl, aHAOOIHUKH.

83. T'opMOHBI KOpPHI HAJMOYEYHHKOB: TIIOKOKOPTUKOUIBI W MHUHEPATOKOPTHKOWIBI.
brocuHTe3 OCHOBHBIX IpeACTaBUTENEH U OHonoruueckoe 3HaueHue. CUHTETUYECKHE aHAJIOTH U
WHTHOUTOPHI.

84. HeiipomenuaTopsl ¥ TOPMOHBI POU3BOIHBIE AMUHOKHCIOT U NenTuaoB. CTpoeHne U
dbyHKMOHanbHas poib. [IpencraBieHne o mepegaye HEPBHOTO HUMITyIbca. BTopuuHbie
MECCEHKEPBHI.

85. ®epoMOHBI U MONIOBBIE ATTPAKTAHTHI HACEKOMBIX. bronoruueckas poib U mpuMeHEHHE.
bomb6ukosn. KOBeHnIbHBIE TOPMOHBI HACEKOMBIX M X POJIb B OHTOI'€HE3E.

86. Ilectuumael. Wucektuuumawsl. AT, rekcaxjmopaH, JAMHAAH ©  TENTaxJop.
®dochopoprannyeckue nacektTuupl. Kapbamarsl. [luperpounss.

87. OcHoBHbIe (huTOropMOHBI: MHIOMMIYKCYyCHAss KUCIIOTa M €€ NPUPOAHbIE aHAJIOTH,
ruO0epeuTMHBI, ITUTOKWHUHBI, a0CIM30Basi KHCIOTa, STUJIEH, OpacCHHBI M OJUTOCAXapPHUHBI.
OCOOEHHHOCTH HMX CTPOEHHUS U COaJaHCUPOBAHHOIO JEHCTBHS Ha (PU3HOIOTHUIO PACTCHHA.
Jpyrue npupoaHbIe peryiasTOpbl Pa3BUTHUS pacTEeHUH, PUTOATEKCHHBI.

88. I'epOumuapl peryisTopHOrO THIA, BO3ACHCTBYIONIME HAa TOPMOHANIbHBIE (DYHKIUU
MHAOIMIYKCYCHON KucnoThl. 2,4,5-T u mpoOiema CynepIKOTOKCHKAaHTOB psiia JMOKCHHA.
['epOuruapl, mojaaBisromue OMOCHHTE3 T'MOOEpPEUIMHOB M BO3ACUCTBYIOLIME Ha YpPOBEHb
sTuieHa. [epOuIuabl UUTOKMHUHOMOAOOHOTO JCHCTBHS W HMHTHOUTOPHI  OWOCHHTE3a
KapOTHHOUIOB M XJIopoduiuia. ['epOUImb! - HHTHOUTOPHI (POTOCHHTE3A.

89. ®Oynarunmapl. [lpemapaThl KOHTAKTHOTO M CHUCTEMHOTo JnedcTBus. [IponsBomHbIe
TUTUOKApOAMHUHOBON KHUCIIOTHI, TPUAAWUMEHON, THIT, uMasamwi, pugommi. Crparerus
MPUMEHEHHUS.



90. TokcuHBI 3eMHOBOAHBIX M pbl0. TOKCHHBI BBICHIMX pAcCTEHUH U HACEKOMBIX.
MuxkorokcuHbl. TOKCHHBI ~ CHHe-3€JIeHBIX Bojopocield. lcnosnb30BaHME TOKCHMHOB B
OMOOPTaHNUYECKON XMMUU 1 HEHPOPHU3UOTIOTHH.

Dusuxko-xumuieckue Memoovl  GblOCIeHUs U  UCCIe008AHUS  OUONOIUMEPOS U
ouopezyniamopos

91. OcHOBHBIE METOAMYECKUE NPUEMBI, HUCIOIb3yeMble B TIPOLECCE BBIICICHUS
6uomonexkyn. CnocoObl  paspylieHMss TKaHEM W KIETOK, BbICAJIUBaHHWE, JUANIU3,
yapTpadunbTpanus, aunopminsanus. CBoiicTBa OHOMOJIEKYI, ONPENEISIOIMNE METOABl HUX
pasznenenusa. CenuMeHTaLMOHHbIE MeTOAbl. OCHOBHBIE MOHATUS TEOPUU LEHTPU(YTUPOBAHMSL.
OKcTpaknust Kak — MeTon  BeigeneHus.  Koaddwuimment pacmpeneneHus.  ODKCTpaKuus
OpPraHMYECKUMHU PACTBOPUTEISIMU U I€TEPreHTaMHU.

92. Dnexrpodopernueckue wmeroabl. CBoWcTBa OMOMOJEKYIN, OIMPEHCISIIONINEe UX
paszeneHue Meronamu asekTpodopesa. Dnekrpodopes B resx. Jnekrpodope3 B NPUCYTCTBUU
JJIC-Na. U3osnexkrpuyeckoe pokycupoBanue. JIByMepHbIil asekTpodope3. BbrICOKOBOIBTHBIN
aeKTpodopes.

93. Teoperuueckue OCHOBBI Xpomarorpapuu. [Tytn ONITUMH3AIAN
xpomarorpaduueckoro  mpouecca.  OcoOeHHOCTH  BBICOKOA((EKTUBHOM  KHMJIKOCTHOM
xpomatorpadun. OCHOBHBIE XpomaTorpaduueckue MeToAbl M O00JaCTH WX MPHUMCHCHUS.
Ancopbunonnas xpomarorpadus. Pacnpenenurenshas xpomarorpadusa. OOpatHodazHas
xpomatorpadus.  MoHooOMeHHass ~ xpomarorpadus.  XpomatopokycupoBanue. [ einb-
npoHuKaroas xpomatorpadus. buocnenupuunas xpomatorpadus.

94. Macc-cniekrpometpusi. [IpuHnmnuansHas 010k-cxema mMacccrekrpomerpa. CrocoOs
BBEJICHUS HCClIeyeMoro obpasia B Macc-CleKTpoMeTp. MeToabl MOHU3aluK, IPUMEHsSIEMbIE B
MacCCHEKTPOMETpUU. MarHuTHbIE, BPEMSIPOJIETHBIE, KBaJAPYNOJbHBIE MAacC-CIIEKTPOMETPBHI.
VoHHBIE JTOBYIIKM U MOH-UMKIOTPOHHBIN pe3oHaHc. J[BoitHas ¢okycupoBka. TaHaemHble Macc-
cnexktpoMerpbl. Jlerekuust HOHOB. I[IpuMeHeHHMe Macc-CIeKTPOMETpUH B  HCCIEAOBAHUU
AMHHOKUCIIOT, TENTUAOB U OCJIKOB, JUIHJOB, YIJIEBOJOB, TEPICHOMIOB, CTEPOUIOB U JAPYIHX
HU3KOMOJIEKYJISIPHBIX IPUPOIHBIX COEIMHEHUH.

95. OmnTHueckass CHEKTPOCKONMs. XapaKTepHbIE OO0JACTH MOIJIOMIEHUsI OeIKOBBIX
xpomodopoB. Ilonarue xupanbHoctu. [lpumenenme KJI[-cmexTpockomuu najisi MCCIEIOBAHUS
CTPYKTYpPbI NOJUMNENTUAOB U OenkoB. JlromuHucHeHIMA: duiyopectieHIMS U (dochopecreHnus.
@uyopeclieHIIMsT apOMaTHYeCKUX aMHUHOKHUCIOT. AHu30Tpomnus QuayopecueHuuu. TymieHue
¢dnyopecueniuu. Pypre MK cnekrpockonus u KP cnexkrpockomnus (pusnueckue OCHOBBI
MeTo/10B). OCHOBHBIE aMHIHbIE KoseOaHus. AHalU3 CTPYKTyphl nentuoB u 6enkos no UK u
KP cnextpam B 0671aCTH OCHOBHBIX aMHJIHBIX KOJIEOaHHH.

96. PeHTreHOCTPYKTYpHBIM aHain3 OuomomumepoB. Du3WYecKHe OCHOBBI METOna
PEHTTEHOCTPYKTYpHOro aHanu3a. Ilpuponma, cBOMCTBA, IOJy4YE€HHUE PEHTTEHOBCKUX JIy4eH.
Kpucrannumueckas pemerka. Judpakiys peHTTeHOBCKHX JIydel Ha KpUCTAIIIMYECKON pelIeTKe.
VYcnosust Bynbda-bperra u Jlays. Mertoasl perieHus ¢a3oBoil MpoOieMbl B PEHTI€HOBCKOU
kpuctasorpadguu.  IIpeobpazoBanne @Dypre. MeTonpl  HU3MEpEHHUS  HWHTEHCHUBHOCTHU
TU(PPAaKIUOHHBIX OTPAXKEHUH.

97. DmnextpoHHass MUKpockomnus. OCHOBHBIE METOJBl BHU3YaJM3aIlMM OHOJOTHUECKUX
O00BEKTOB B DJJEKTPOHHOH MUKpockonuu. WHTepnputanus wu3o0paxenuit. H3yuenue
MIPOCTPAHCTBEHHOM CTPYKTYphl OEIKOB METOAaMH 3JEKTPOHHON MHUKPOCKOMUHU JIBYMEPHBIX
KpPHUCTAJIJIOB. MeTto bl 00pabOTKH  BJIEKTPOHHO-MUKPOCKOIMHMYECKUX  U300paKeHUH
HENEePUOANYECKUX 00BEKTOB. DJIEKTPOHHAS MUKPOCKOIUS HYKJIEHHOBBIX KUCIIOT.

98. Cuexrpockonust DIIP. CriocoObl BBeACHHS CTAOMIBLHBIX UMHUHOKCHIIBHBIX PaHKaIOB
(CIIMHOBBIX METOK) B OMoMoueKybl. MccnenoBanue npocTpaHCTBEHHON CTPYKTYphl U AMHAMUKI
OMOMOJIEKYJT METO/IOM CIMHOBBIX METOK. VMccienoBaHne MEXMOJICKYJISIPHBIX B3aUMOJCHCTBUI
METOJIOM CIIMHOBBIX METOK.



99. Cnextpockorusi SIMP. OcHoBHble mnapameTpsl crektpoB SAMP u ux cBsa3p ¢
XHMHUYECKON W TIPOCTPAHCTBEHHOHN CTPYKTYpoil Omomoriekys. JIBymepHas criektpockonus AMP,
ocHoBHbIe AByMepHbIe d3kcniepumMenTsl COSY, TOCSY, NOESY. Cxema oTHECEHHS CUTHAJIOB B
nByMepHbIX crnektpax |H-AAMP nonunentuaoB. Pacdyer mnpoCTpaHCTBEHHON CTPYKTYpPBI
noymnenTuaos. IposBienne TMHAMUYECKUX POLECCOB B criekrpax SIMP.

100. KommbproTepHOE MOAETUPOBAHUE MOJIEKYJISIPHON MexaHuku Omomosnekyin. Ilpupona
CHJI, CTAaOMJIM3UPYIOIIMX MPOCTPAHCTBEHHYIO CTPYKTypy Ouomnonumepa (runpodoOnbie
B3aMMO/ICICTBHS, TUCTIEPCUOHHBIE, JTUTIOJb-AUTIOJIbHBIE, 3apsiA-TUINOJIbHBIE,
AIIEKTPOCTATUYECKUE B3aUMOCWUCTBUS, COJEBBIE MOCTHUKH, BOJOPOAHBIE CBsi3u). llonsTHe 00
SMITUPUYECKUX (PYHKIUAX sSHeprud (cwioBoro modist). [lorennman 6-12 Jlennapa-J/xoHca.
Munumusanusi KoH(pOpMaMOHHON »sHepruu Oenka. Merox pacdera MPOCTPAHCTBEHHOM
CTpyKTypbl Oenika ab initio, orpanuuyeHus meroga. MeToabl TONyYSHHS MPOCTPAHCTBEHHOM
CTPYKTYpbI HA OCHOBE TOMOJIOTHH.

101. KommbloTepHOoe MOAETUPOBAHUE MOJEKYISIPHOW IWHAMUKUA Ouomonekyin. Poib
BHYTPEHHUX [JBIKEHUN Ouomonekyin. Ilpumepsl, mokaspiBarolMe pas3iMyYHbIE MPOSBIICHUS
TUHAMHUKA OMOMOJEKYN Al X (YHKIIMOHUPOBAHUSA M JUIsl CTAaOMIU3allMU MPOCTPAHCTBEHHOU
CTPYKTYpbl. AMILIUTYAB! (aykryanuil aromoB B M/I. BnusHue ydera pactBopurens Ha M/I.
HerapMoHMYHOCTH BHYTPUMOJIEKYJISIPHBIX JBUXKEeHHH. KOIeKTUBHbBIE IBIKEHUSI.



4. PexomeHnayemMasi JuTepaTypa

a) meyaTHbIe U3aHUSI

1. TrokaBkuHa H.A. buooprannveckas XumMus : yaeOHUK 151 By30B 110 crerl. 040100
Jleaebnoe neno, 040200 ITequatpus, 040300 Meauko-npodunakrudeckoe aemno, 040400
Cromaronorus / H. A. TrokaBkuna, 1O. 1. baykos. - 6-¢ u3n., crep. - M. : [Ipoda, 2007. - 543 c. :
ui. - (Beiciiee obpazoBanue: CoBpeMeHHBIN yueOHUK). - bubmuorp.: ¢. 525. - ISBN 978-5-358-
03464-8

2. AgeprieBa 1.H. O6mias u 6noopranudeckast XuMus : Y UeOHHK JJIsT MEUIIMHCKIX
By30B 110 crenl. "Cromaronorus" / . H. Asepuiesa, A. C. bepnsaua, O. B. Hecreposa u ap.; nmoj
pen. B. A. IlonikoBa, A. C. bepnsanna. - M. : Akagemusi, 2010. - 362 c. : un. - (Boicuiee
npodeccuoHalibHOE 00pazoBaHue). - bubmauorp.: c. 358. - ISBN 978-5-7695-5957-0.

3. Kosanenko JI.B. buoxumuueckre 0CHOBbI XUMHUH OUOJIOTUYECKHA aKTUBHBIX
BEIIECTB : yueOHOe 1mocoOue A7 By30B M0 crell. " XuMHuecKas TEXHOJIOTHSI CHHTETUYECKUX
ouonornyecku aktuBHBIX BemiecTB" / JI. B. KoBanenko. - M. : BUHOM. JIaGopatopus 3HaHMiA,
2014. - 229 c. : ni. - (Y4eOHUK ISl BBICIICH 1IKOIBI). - bubmuorp.: ¢. 229. - ISBN 978-5-9963-
0097-6

4, Kuoppe JI.I'. buonorundeckas Xxumus : Y4eOHUK JIJI1 XUMUYCCKHUX,
Omonornvecknx U MmeaunuHckux crei. By3os / 1. I'. Kuoppe, C. 1. Mb3una. - 3-e u31., ucIp. -
M. : Beicu. k., 2000. - 479 c. : ui. - bubmmorp.: ¢.466-467. - ISBN 5-06-003720-7.

5. Teoperudeckre OCHOBBI OMOTEXHOJIOTUH . BHOXMMUYecKre OCHOBBI CHHTE3a
OMOJIOTHYECKH aKTHUBHBIX BEIIECTB: YueOHOoe mocobue /s By30B 1o crel. "buorexnonorus" / C.
H. Byrosa, 1. A. Tuniucesa, I'. . Onb-Perucran; [lox pex. Y. M. ['paueBoii. - M. : Dneap,
2003. - 553 c. : ui. - (YueOHUKY 1 yuyeOHble TOCOOUs AJIs CTYIEHTOB BBICIINX y4eOHBIX
3aBeJieHul ). - bubmmorp.: c. 466-469. - ISBN 5-89311-004-8

6. [mun P. Harnsinnast GuoTexHonorus u reaernyeckas naxenepus / P. Ilvup ;
nep. ¢ HeM. A. A. Bunorpanosoii, A. A. Cuntommna ; of pen.: T. I1. Moconosoii, A. A.
CunrommHa. - M. : BUHOM. Jlab6oparopus 3Hanuii, 2014. - 325 c. : un. - bubauorp.: c¢. 294-316.
- ISBN 978-5-94774-767-6.

7. Knynosa C.M. buotexnomnorus : Yue6HUK 1 By30B 110 crenl. "buonorus” / C.
M. Knynosa, T. A. Eroposa, E. A. XKuyxuna. - M. : Akagemus, 2010. - 256 c. : un. - (Boiciiee
npodeccuonansHoe 0bpazoBanue). - bubnuorp.: c. 253. - ISBN 978-5-7695-6697-4

8. Komos B.I1. buoxumus : YueOHUK 1715 By30B 110 HalPaBICHUIO
655500 buotexnomnorus / B. I1. Komos, B. H. IlIsenoBa. - 3-e u3n., crep. - M. : Ipocda, 2008. -
639 c. : mi. - (Beicmee oOpa3oBanume : coBpeM. yueOHuK). - ISBN 978-5-358-04872-0.

9. ['panuk B.I'. OcHOBBI MeaUIIMHCKOM XUMHH [ ] : yueOHOe mocodue / B. T'.
['panuk. - 2-e uzn. - M. : ByzoBckas kuura, 2006. - 383 c. - bubmmorp.: c. 378. - ISBN 5-9502-
0213-9.

10.  TampmkuH B.A. ®apmanesruaeckas mukpoouosnorus / B. A. INansiakun, B. U.
Kouepogen, A. D. ['abuposa ; [Tox pex.: B. A. I'ansinkuna, B. U. Koueposua. - [2-e u3x.,
niepepad. u jgom.]. - M. : Apre6us, 2015. - 240 c. : wr., uB. wi. - bubmwmorp.: ¢. 216-217. - ISBN
978-5-9244-0082-2.
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https://e.lanbook.com/book/142565 (mnara o6pamenus: 10.03.2022). — Pexum moctyna: ans
ABTOPH3. MTOJIb30BATEIICH.

4. Sxymnos, T. P. MonekynspHas Ouorexnonorusi. buonmxenepus : 2019-08-14 / T.
P. SIxynos. — Kazans : KTABM um. baymana, 2018. — 157 c. — Tekct : anekTpoHHsIit // Jlanb
: aneKTpoHHO-Onbmmoreynas cucrema. — URL: https://e.lanbook.com/book/122951 (nata
obpamenus: 10.03.2022). — Pexxum gocTyma: i1 aBTOPU3. MOJIb30BaTENCH.

S. Sxymnos, T. P. buoxumus : 2019-08-27 / T. P. SIxynos. — Ka3zans : KTABM um.
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B) NporpamMMHoe odecnieyenne u UaTepHeT-pecypcsl

1. bubnmnoreka Cankt-IleTepOyprckoro TrocylapCTBEHHOTO —TEXHOJOTMYECKOTO
MHCTUTYTa (TEXHUYECKOTO YHHBEpCUTETa) yHUuBepcuTeTa - http://bibl.Iti-gti.ru

2. Poccuiickas rocynapcTBeHHas Oubmuoreka - WWW.rsl.ru

3. Poccwuiickas HalmoHanmpHast OnbamoTeka - Www.nlr.ru

4, bubimoreka AxagemMuun HayK - WWW.rasl.ru

S, bubnuroTeka no ecrecrBeHHbIM Haykam PAH - www.benran.ru

6. Bceepoccuiickuif HHCTUTYT HayyHOU M TexHH4eckod mHpopmauuu (BUHUTH) -
WWW.Viniti.ru

7. ['ocynapcTBeHHast myOIMYHas HAYYHO-TEXHUUECKas OnOmmoTexa - Www.gpntb.ru

8. Hayunas snexkrponnas 6udianoreka eLIBRARY .RU - elibrary.ru

9. OnekTpoHHO-OMOMMoTeuHas cucrema "Jlans" http://e.lanbook.com

10.  PedeparuBHas 0Oa3a JaHHBIX HayuHblx mnyOnukanmii Web of Science -
webofknowledge.com

11. baza maHHBIX METUIMHCKMX U OWosorndyeckux nyomukamuii PubMed -
https://pubmed.ncbi.nlm.nih.gov/
12. baza JAHHBIX XUMHYECKIX COETMHEHNH PubChem -

https://pubchem.ncbi.nlm.nih.gov/
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