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1. OBIIIME ITOJIOXEHUS



1. OBIIME MMOJIOKEHUSA

[IporpaMMa TOATOTOBKM HAYYHBIX W HAay4HO-TIEarOTMYEeCKNX KaJpoB B
acmupaHType (fajiee — MporpaMma acHUpPaHTYpbl), MO HAYYHOM CIEHHUaTIbHOCTU
«Monekynsipuas  Ouosiorusi», peanuzyemas @DenepalbHBIM  TOCYJAPCTBEHHBIM
OIO/KETHBIM ~ yupekJieHueM Hayku WHCTUTYT OHOOpraHM4ecKod XHMHH HM.
akagemukoB M.M.Illemsikuna u FO.A.OBunHHHMKOBa Poccuiickoil akajgeMuu Hayk
(MBX PAH) u (manee — MHCTUTYT) mpenacTaBisieT cOOONH KOMIUIEKT JOKYMEHTOB,
pa3zpaboTaHHBIi Ha oOcHOBe @DefepalbHBIX TOCYIApPCTBEHHBIX TpeOOBaHUN K
CTPYKTyp€ MporpamMMm MOJrOTOBKM HAyYHbIX M HAy4YHO-IIEarorH4ecKuX KaJpoB B
acCTUpaHType, YCIOBUSIMH WX pealu3allii, CPOKAMHU OCBOCHHUS 3THUX MPOTPaMM C
Y4ETOM pa3INuHbIX POopM 00ydeHHsI, 00pa30BaTENbHBIX TEXHOJIOTUI U 0COOEHHOCTEH
OTJIETBHBIX KaTeropuii oOydaromuxcs, yTBepxkaeHHble IIpukazom MuHUCTEpcTBa
HayKH U BeIciiero oopazoBanus Poccuiickoit @eneparuu ot 20 okta06ps 2021 roga Ne
951.

[IporpaMmma acnupaHTypbl MpeACTaBIsieT COOONM KOMIUIEKC OCHOBHBIX
XapaKkTepUCTHK oOpa3oBaHus (00bEM, CTPYKTypa, YCIOBHUS €€ peaau3allid, CPOKU
OCBOEHHS ¢ ydeToM (GopMbl 00ydeHHs, 00pa3oBaTeIbHbIE TEXHOJOTHH, OCOOCHHOCTH
OTJIeTBHBIX KaTeropuit acnupantoB), [Iporpamma acmpaHTyphl BKJIIOUYAET KOMILJIEKT
JIOKyMEHTOB, B KOTOPBIX OIpeJieleHbl TPeOOBaHUs K pe3ylibTaTaM €€ OCBOCHHUSI, TUIaH
HAy4YHOW AESITeNbHOCTH, YUEeOHBIM TUTaH, KalleHJapHbIN y4eOHbIH rpaduk, padouue
POrpaMMbl JUCHUIUIMH (MOJyJiel), TNPaKTHKH, OIEHOYHBIX M METOAMYECKHX
MaTepHanoB, (OpM aTTECTALUU.

Ob6pazoBarenbHas JIeSITEIbHOCTh o porpaMme aCIHUPaHTyPhI
OCYILIECTBIIETCS HAa TOCYIapCTBEHHOM s3bIke Poccuiickoi denepanuu.

1.1. HopmaTuBHBIe JOKYMEHTHI AJ151 pa3padoTKH NPOrpaMMbl aCIMPAHTYPbI

— MenepanpHblii 3akoH OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepauun»;

— OenepanbHblit 3ak0H OT 23.08.1996 No 127-®3 «O Hayke U rocyIapCTBEHHOU
HAYYHO-TEXHUYECKOW TOJTUTUKEY,;

— Ilocranosnenue IIpaButenscta PO ot 30.11.2021 Ne 2122 «O06 yTBep:KaeHUN
[TonoxkeHust O TMOATOTOBKE HAYYHBIX M HAyYHO-NEJAArOTMYECKUX KaJpoB B
acnupaHType (aIbIOHKTYpE)»;

- IIpuxkaz MunoOpHayku Poccum ot 24.02.2021 Ne 118 «OO0 yTBepxaeHUH
HOMEHKJIATypbl HAy4YHBIX CIEIHAIbHOCTEH, MO KOTOPBIM MPHUCYXKAAIOTCS YUEeHbIE
CTeIeHHU, M BHECEHUU n3MeHeHus B IlonoxeHne o coBeTe Mo 3aluTe AUccepTaluii Ha
COMCKaHHUE YUCHOU CTENeHH KaHaAuaTa HayK, Ha COMCKaHNe YUeHON CTENeHH JIOKTopa
HayK, YTBEp)KJIEHHOE NMpHuKa3zoM MuHHCTepcTBa o0pa3oBaHusl M Hayku Poccuiickoit
Oenepanuu oT 10 HOsIOpst 2017 1. Ne 1093»;

— Ilpukaz MunobpHayku Poccum ot 20.10.2021 Ne 951 «OO6 yrBepxaeHUN
(benepanbHBIX TOCYAApCTBEHHBIX TPeOOBaHUI K CTPYKTYpe MPOrpamMm IOATOTOBKHU
HAYYHBIX U HAYYHO-IIEarOTMYECKUX KaJPOB B aCHUPAHTYpE (aBIOHKTYpPE), YCIOBUSIM
UX pealu3allii, CPOKaM OCBOEHHUSl 3THUX IPOrpaMM C Y4YETOM pa3IMYHBIX (GopM
oOydeHus, 0Opa30BaTEIbHBIX TEXHOJOTHH U OCOOEHHOCTEH OTIENBbHBIX KaTeropui
aCIIMpPaHTOB (TLIOHKTOB)».

— YcTaB W UHBIE JIOKaJbHbIE HOPMATHBHBIE aKThl YHUBEPCUTETA, Kacaroluecs
MOJIFOTOBKU HAyYHBIX M HAYYHO-TIEIarOTHYECKUX KaJIpOB B aCIIUPAHTYPE.

1.2. Ilenu ¥ 3a1a4u POrPaMMBbl aCTUPAHTYPHI



esb mporpaMMebl acCIUpaHTyphl IO HAyYHOU criernanbHoCcTH 1.5.3 «MonekynsapHas
OMOIOTHs» SBJISETCS MOJATOTOBKA BBICOKOKBAIM(DUIIMPOBAHHBIX HAYYHBIX U HAYYHO-
MeJarornyeckux KaJpoB B acUpAHType K JIEATeNbHOCTH, TpeOyromiel yriayOoneHHon
dbyHIaMEeHTATPHOM ¥ TPOQPECCHOHANBHOW TMOJATOTOBKM W 3HAHUW B 00JacTH
Ouopu3MKM, B TOM YHCJIEe K HAyYHO-HCCIEN0BaTeIbCKOH paboTe W Meqarorn4eckoi
JIeSITEIbHOCTH.

3aga4yu nporpaMmsbI:

1. VYrny0neHHOoe U3ydYe€HHE TEOPETHUECKHX, METOJO0JIOTHUYEeCKMX U  Hay4HO-
MIPAKTUIECKIX OCHOB B 001aCTH MOJIEKYJISIPHOM OMOJIOTHH.

2. OGecnieueHre CTAaHOBJIEHUSI HAYYHO-UCCIIEIOBATENIHCKOTO MBIIUICHUS aClIUPaHTOB,
(GbOpMUpOBaHHE y HUX YETKOTO TMPEICTABICHUS 00 OCHOBHBIX MPO(HECCHOHATBHBIX
3a/1adax, ClIoOCOOOB MX PEIICHHUS.

3. ®opMupoBaHUe 3HAHUU W HABBIKOB IUIAHUPOBAHUS, OPTaHU3AINH U MPOBEJIECHUS
HAy4YHO-HCCJIEI0BATENbCKON AESITEIHOCTH IO TEME AUCCEPTAIIHH.

4. ®opMupOBaHHE YMEHHIl WCIONB30BaTh COBpPEMEHHBIE TEXHOJOTHH cOopa
uHpopmanuy, oOpabOTKM W MHTEPHpPETAlUU IOJYYCHHBIX JAaHHBIX, PE3yJIbTaTOB
UCCIIEIOBAHUSL.

5. OBnajneHue COBPEMEHHBIMU CTATHUCTUYECKUMU M MaTEeMaTHUYECKUMH METOJaMH
00paboOTKU U cHCTeMAaTU3allNH JaHHBIX.

6. dopmupoBaHHe CHOCOOHOCTEH MPOEKTHUPOBAHMS W IPOTHO3ZUPOBAHUS B XOJ€
HAyYHOTO WCCJEOBaHUs, TOTOBHOCTH BHEAPATH pe3ylabTaThl WCCIEIOBAHUS B
yueOHBIi Ipoliecc.

7. ®@opMHpOBaHHE TOTOBHOCTU K IMPO(ECcCHOHATBHOMY CaMOCOBEPIIEHCTBOBAHUIO,
Pa3BUTHIO  MHHOBALIMOHHOTO  MBINUIEHUS M TBOPYECKOTrO  MOTEHIIMAja,
po¢heCCUOHATELHOIO MacTePCTBA.

8. @dopmupoBaHHE YMEHHUH M HABBIKOB HAyYHBIX KOMMYHHKAlUH, MTyOJIUYHOTO
00CyXIeHUs pe3yIbTaTOB HAyYHO-UCCIIEI0OBATEILCKON AESITETLHOCTH.

9. ®opmupoBaHUE YMEHHI MPEJICTaBIATh U IMYOJIUYHO OOCYKIATh MPOMEKYTOUHbBIE
pe3yNbTaThl HAYYHBIX UCCIIETOBAHIN, OPOPMIISITh OTUETHYIO IOKYMEHTAIIHIO.

10. CamoctostensHOe (GOPMYIUPOBAHUE M pPEUICHUE 3a]ad, BO3HHUKAIOUIUX B XOJ€
HAyYHO-HUCCTIEIOBATEIbCKOM  JIEATENBbHOCTH W TpeOyIommX  YrIyOJeHHBIX
po¢eCCHOHANTBHBIX 3HAHUM.

1.3. Cpok ocBoeHHsI IPOrPAMMBbI ACIIMPAHTYPbI
Cpok 0CBOEHHMSI TPOrpaMMBbI aCIIUPAHTYPHI COCTABIISET 4 roj1a.

1.4. CTpykTypa U TPyA10€MKOCTh IPOrPaMMBbl ACHHPAHTYPbI

[Iporpamma actimpaHTyphl BKJIIOYAET B ce0s1 HAYYHBIH KOMIIOHEHT, 00pa30BaTEIbHBINA
KOMIIOHEHT, a TaK)K€ UTOTOBYIO aTTECTAIUIO.

HayuHbIil KOMIIOHEHT POrPaMMbl ACTIMPAHTYPbI BKJIOYaeT:

— HAy4dyHOE€ UCCJIEJIOBAHME aCMHpPaHTa, B PaMKax KOTOPOTO AaCHUPAHT BBIIOIHSET
CaMOCTOSITENIbHYI0 HAY4YHYIO JEsTeIbHOCTb B COOTBETCTBHM C IPOrpamMMoin
aCIUpPaHTYpPhI, U MOATOTOBKY AMCCEPTALINH;

— IIPOMEXKYTOUHYIO aTTECTAIMIO TI0 ATaraM BBIITOJHEHUSI HAYYHOTO UCCIIeI0BAaHUS;

— ydacTHe aclMpPaHTa B HAYYHBIX MEPOIPUATHUAIX;

— MyOJMKalMI0 OCHOBHBIX HAyYHBIX PE3yJbTaTOB HAYYHOI'O MCCIIEAOBAaHUS acliipaHTa
B PELIEH3UPYEMbIX HAYYHBIX HM3JaHUAX U (WIM) MOJady 3asBOK Ha M300pETEHUs: U
JIpyTe pe3ysbTaThl HHTEIIEKTYaIbHOM J1eATebHOCTH.



OOpa3oBaTe/lbHbIH  KOMIIOHEHT  NPOrPaMMbl  aCHUPAHTYPblI  BKIIIOYAET:
JUCHUIUIMHBL (MOAYJIHM) W MPaKTUKY, a TaKKe MPOMEXYTOUHYIO aTTECTAalMI0 I10
yKa3aHHBIM JTUCIUIUTMHAM (MOJYJISIM) B PaKTHKE.

O6beM TUCHUIUIMH (MOJyJe) U 3JIeKTUBHBIX TUCHUIUIMH (MOJyJieit) UCUUCTsSeTCs B
KpenuTax u cocTtaBisieT He Oojee 13 kpeautoB. OObEM OJHOTO KpeauTa COCTaBIISAET
36 akamemuueckux dYacoB. [IpomomKUTENhHOCTh akaJgeMHYecKoro daca paBHa 40
MUHYTaM.

O0beM TUCHUIUIMH (MOAYJIEH) U 3JEKTUBHBIX TUCIHUIUIMH (MOJyJiei) HE 3aBHCHUT OT
MPUMEHSIEMBIX 00pa30BaTeNbHBIX TEXHOJOTHH WM peanu3anud OoOyueHus ¢
MCIOJIb30BAHUEM CETEBOU (hOPMBI.

IpakTuka. [IpoxoxaeHne MpaKTUKU MPU OCBOCHUHM 00pa30BaTEIbHON KOMIIOHEHTHI
MPOrpaMMBbl  aCIIUPAHTYpPbl OpraHu3yeTcss B (QopMe MPaKTUYECKOW MOATOTOBKH,
HEOOXOJMMOW Uil OCYIIECTBJICHUS  HAydHOH  (HAay4YHO-MCCIIEOBATENILCKOI)
nesTebHOCTH. O0beM MPaKTUKK COCTABIISET 3 KpeauTa.

HToroBas arrecTanus Mo mporpaMMaM acUpPaHTypPhl IPOBOAUTCSA B popMe OIIEHKU
JUCCepTallii Ha TPEIMET €€ COOTBETCTBHUSI KpPUTEPUSM, YCTAaHOBJIEHHBIM B
cooTBeTcTBUU ¢ DenepanbHbIM 3aKOHOM OT 23 aBrycrta 1996 roma Ne 127-@3 «O
HayKe ¥ roCy/1apCTBEHHOM Hay4YHO-TEXHUUECKON TTOJTUTHKEY.

CTpyKTypa U 00beM MPOrpaMMbl ACIUPAHTYPHI

Ne CrtpyKTypa porpaMMbl aClIMPaHTyphI O6beM nporpammbl
aCIHUPaHTYypPhI (KPEAUTHI)

1. HayyHbIii KOMIIOHEHT

1.1. Haqua;I JACATCIIbHOCTD, HAIIPAaBJICHHAA Ha -
HMOATOTOBKY AUCCEPTALIUA Ha COUCKAHUC
yquOﬁ CTCIICHU KaHAUJaTa HAYK K 3alllUTEC

1.2. [TonroroBka u MyOIHUKAIMs OCHOBHBIX -
HAy9IHBIX PE3YJIHTaTOB HAyIHOTO
HCCIIeIOBAHUS aclIMpaHTa: B )KypHaIax 1
m3gaHusx, Bxoaamux B Web of Science,
Scopus, BAK B cooTBeTcTBUU C
TpeOOBaHUSAMH, YCTAHOBJIEHHBIMH
(enepaTbHBIMU TOCY1apCTBEHHBIMU
TpeOOBaHUSIMHU

1.3. [IpomMexyTo4Hast aTTecTaius 1o Tamnam -
BBITIOJTHEHUSI HAYYHOTO UCCIEI0BAHUS

2. O0pa3oBaTe/IbHbIH KOMIIOHEHT

2.1. Hucuuninuuel (MOAYu), B T.4. 3JIEKTUBHBIE, 13
(hakynbTaTUBHBIE TUCHUTUINHBI (MOTYIH) (B
Clly4ae BKJIIOUEHUS UX B POTPaMMy
aCIUpaHTYphl) U (WIM) HAIIPaBJIEHHbIE HA
MOJATOTOBKY K cAaue KaHIUIaTCKOro AK3aMeHa
(?K3aMeHOB)




2.2. [IpakTuka 3

2.3. [IpomexxyTouHas arTecTaius o Tamnam -
BBITIOJTHEHUST HAYYHOTO UCCIIETOBAHS

2. UToroBasi arTecTamus -

O0beM MporpaMMsbl AaCHHPAHTYPHI 16

1.5. TpeGoBanus K NOCTYNAOIIHUM

K ocBoenuto mporpaMmM acimpaHTYphI JIOITYCKAIOTCS JIUIA, NMEIoIe 00pa3oBaHue He
HIDKE BBICHIETO (CHEIMAIUTET WIM Maructparypa). TpeOoBaHHs K MOCTYHAIOIIUM
n3noxeHs! B «lIpaBmiax mpruema Ha oOydeHHe 1Mo 0Opa30BaTEIbHBIM IIPOTpaMMaM
BBICIIET0 00pa3oBaHMsA — IporpaMMmaM IIOJATOTOBKM HAay4YHBIX M HAy4dHO-
MeIarOrMYeCcKUX KaJpoB B aCUPAHTYP».

2. XAPAKTEPUCTHUKA ITIPO®ECCHUOHAJIBHON JEATEJIbHOCTH
BbBIITYCKHUKA

2.1. [TacmopT HAY4HO}i cCTIENMATBHOCTH

OoJaacTb Hayku: 1. buosornueckue Hayku

I'pynna Hay4HsbIX cniequajbHocTei: 1.5. buomornueckue Hayku
HaunmeHoBaHHMe 0Tpaciau HAYKH, N0 KOTOPOH NPHCYKIAITCH YYeHbIe CTeleHH:
buonornueckue Hayku

Hayuynas cnenuaiabHocth: 1.5.3. MosekynsipHas Ouonorus
Hanpagienus: ucciie10BaHu:

OU3NKO-XUMUS OUOTIOIMMEPOB, UX KOMIIOHEHTOB ¥ KOMILJIEKCOB.
I'eHOMBI, UX CTPYKTypa U QYHKIHUS.

bruocuHTe3 HYKJIEMHOBBIX KUCIIOT U Oelka.

MonexynsipHasi OMOJIOT s KJIETKH.

MounekyisipHasi 3JH3UMOJIOTUSI.

MornexynsipHasi BUPYCOJIOTUS. M aHTUBHPYCHBIE BEILIECTBA.
I'ennas, 6enkoBas M KJIETOYHAsI MH)KEHEPUSI.

. bnonndopmaruxa.

CMeskHbIe clienuaabHOCTH (B paMKax IrpyNibl HAY4YHOH CleNHAJIbHOCTH):
1.5.2. buodusuka

1.5.4. buoxumus

1.5.5. ®usnosorus 4enoBeKa U JKUBOTHBIX

1.5.6. buorexHosorus

1.5.7. I'enerunka

1.5.8. Maremaruueckas 6uosiorusi, 0uonHpopmaTuka

1.5.10. Bupyconorus

1.5.22. Knerounas 6uomnorust

N U AW

2.1. Buasl npogeccnoHaIbHOM AeTeTIbHOCTH

Bunel mpodeccroHanbHON J€STENBHOCTH, K KOTOPBIM TOTOBSITCSI BBITYCKHUKH,
OCBOMBIIIKE TIPOrPaAMMYy aCIIUPAHTYPHI:

- Hay4yHO-HCCIIEI0BaTeNbCKas IEATEIbHOCTD B 001aCTH OMOJIOTHYECKIX HAYK;

- IpernogaBaTeIbCKast IeATeIbHOCTh B 00J1aCTH OMOJIOTMYECKUX HAYK.



[Tporpamma acrimpaHTyphl HalpaBieHa Ha OCBOESHUE BCEX BHIOB MPOGECCHOHATEHON
JESITETHHOCTH, K KOTOPBIM TOTOBHUTCS BBIITYCKHHK.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMbI
ACIIMPAHTYPBI

3.1. B pe3ynprare OCBOEHHsI NPOrpaMMbl AaCIHUPAHTYPbl AaCIUPAHT JOCTUIAET
cienyrole o0pa3oBaTelbHbIe U HAyYHO-UCCIIE0BATENILCKUE PE3YIIbTaThI:

KommonenT [Tomyuennsle  oOpazoBarenbHble  pe3ynbTarel  (OP -
o0Opa3oBaTelIbHbIE PE3yJIbTaThl)

O6pazoBarensbublii | OP — 1. CoanHbIi KaHIUAATCKUM SK3aMeH (9K3aMEeHBbI) 110
KOMITOHEHT Hay4YHOU CIeNUaIbHOCTH MOArOTaBIMBAEMON
JTUCCEPTAITMOHHOM PabOTHI.

OP — 2. OcBoeHHBIE JUCHMILINH, IPEAYCMOTPEHHBIE
y4eOHBIM ITAaHOM MTporpamMmbl. Pe3ynbraTsl 00ydeHus mo
JUCLMIUIMHAM YCTaHABIMBAKOTCS IPOrpaMMaMH IUCIUIIINH.

OP — 4. [Joxnan (z1p1) / yqacTue ¢ JOKJIAIOM (JamMK) Ha
Hay4JHOU KoH(pepeHIur/ceMruHape (B TOM Yucie Ha
WHOCTPAHHOM SI3BIKE) TIO Pe3yJIbTaTaM IPOBEJICHHOTO
Hay4YHOTO HCCIIEOBaHUS.

Hayunsrii OP — 3. O6ocHoBaHue BbIOOpa TEMBI IUCCEPTAIIIT; 0030p
KOMITOHEHT JTUTEepaTypsl IO TeMe AUCCEePTAIINI;, pa3BepHYTHIH MIaH
JIVICCEPTAIMOHHOTO UCCIIEIOBAHUSI.

OP - 5. [loarotoBneHHbIE PYKOMUCH HAYYHBIX MyOTUKAIAN
JUTS )KypHAJIOB M M31aHui, Bxoasammx B Web of Science,
Scopus, BAK, PUHI] B cOOTBETCTBHY ¢ TpeOOBaHUSIMH,
YCTaHOBIIEHHBIMHE (heiepallbHBIMU TOCYIapCTBEHHBIMH
TpeOOBaHUSIMHU.

OP — 6. Hanuuue omy6JIMKOBaHHBIX (IPUHATHIX B NI€YATh)
cTaTell B )KypHaJIaX U U3aHusX, Bxoasaumx B Web of
Science, Scopus, BAK, PUHII B cooTBeTCcTBHY C
TpeOOBaHUSMU, YCTAHOBIEHHBIMHU (eiepaTbHBIMU
rOCyJapCTBEHHBIMHU TPEOOBAHUSIMHU.

OP — 7. Hanuuue TekcTa OTJENbHBIX pa3AefioB/TaB
JuccepTanuu (Ipy MOATOTOBKE TUCCEPTALlUU B BUIE
OT/IEJTLHOM T1eJIOCTHOM pabOTHI).

OP — 8. IloaroToBjIeHHOE BBEJICHNE U 3aKIIOUCHHE K
JTUCCEPTAIlIU B COOTBETCTBUHU C TPEOOBAHUSIMH,
YCTaHOBJIEHHBIMU (efiepaTbHBIMU TOCYIaPCTBEHHBIMU
TpeOOBAHUSIMHU.




OP — 9. Ycneninoe o0CyXeHue TUCCepTaluu Ha COMCKaHUe
YUEHOH CTeleH! KaHu1aTa HayK ¢ BbIadeH 3aKII0ueHIS
OpraHu3aIuy, Ha 6a3e KOTOPOU BBIMOTHSIIACH JUCCEPTAIIHSL.

3.2. B pe3ynbTaTe OCBOEHHS MPOTPaMMBbl aCHPAHTYPhl ACITUPAHTOM JOJIKHBI OBITH
MOJIy4€HBI BCE PE3yJIbTaThl, yKa3aHHbIe B MyHKTE 3.1. TpeboBaumii.

3.3. CoOBOKYMHOCTh JOCTUTHYTBIX pPe3yJbTaTOB TMOJTBEPKIAET CIHOCOOHOCTh
acmupaHTa K OCYHIECTBICHHUIO HAyYHOM M HAyYHO-NEAArorn4ecKoi AesITeNbHOCTH U
COMCKAHUIO YYEHOW CTETNeHN KaHau1aTa HayK.

3.4. O0s3aTenbHbIM TpeOOBaHUEM IIPOrpaMMa aCIHUPAHTYPHI SBISIETCS MPOXOXKIEHUE
aTTecTalldd W BBHIMOJHEHHE €€ KpPUTEPHEeB, YCTAHABIMBAEMBIX JIOKAIbHBIMU
HOpMaTUBHBIMH akTamu MHCTUTYTA.

3.5. JlocTmkeHue acmupaHTOM OOpa30BaTENbHBIX PE3yJIbTaTOB OIICHUBAETCS Ha
MIPOMEXYTOUYHOM aTTECTAllUd B COOTBETCTBUU C JIOKAIbHBIMI HOPMAaTUBHBIMHU aKTaMu
WNuctutyra. @Dopmbl W TpOIEAYypbl TEKYNIErO0 KOHTPOJSl YCIEBAEMOCTH U
MIPOMEXYTOUYHOM aTTECTAllMM acUPaHTa MO KaKIoN yueOHOM AucCUMILTUHE (MOJTYJIIIO)
OTIPEIENAIOTCSI B TMporpaMmax Y4eOHBIX JUCHUIUIMH WM B HMHBIX JIOKAJTBHBIX
HOPMAaTUBHBIX aKTaX, OMMCHIBAIOIIUX OCOOEHHOCTH pealu3aluil o0pa30BaTeNlbHbIX
MOJYJIEH.

4. TOKYMEHTDI, PETJTAMEHTUPYIOIIUE COAEPKAHUE U
OPIAHU3AIIUIO OBPA3OBATEJIBHOI'O ITPOLECCA ITPU
PEAJIM3ALNU ITPOI'PAMMBI ACIIUPAHTYPbI

4.1. Y4eOHbIil VIAH U KaJICHAAPHBIH y4eOHbIN rpauk

B yueOHOM mniaHe oTOOpaxkaeTcsi JOrM4YecKas II0CIEeJ0BATENbHOCTh OCBOEHUS
JUCHMIUTMH (MOJyJei), MpakTUK. YKasbIBaeTcs oOuias TPyAOEMKOCTb JUCIMILIMH
(MopyIeit), TpakTUK B 3a4€THBIX EIUHUIAX, a TaKKe HX 00mas TPyToEMKOCTbh U
KOHTaKTHas padoTa B 4acax.

Hay4HbIil KOMIOHEHT IPOrpaMMbl aCIIUPAHTYpPhl BKJIIOYAET HAYYHYIO JEATEIBHOCTh
aclMpaHTa, HalpaBIEHHYIO Ha IOATOTOBKY JUCCEpTAllMM Ha COMCKAHWE HAy4YHOMH
CTENIEHW KaHIWJIaTa HayK; IOATOTOBKY IyOJMKAIMi, B KOTOPBIX H3JIaratoTcs
OCHOBHBIE Hay4yHBIE pPE3YJIbTAaThl JUCCEPTAIMM; MPOMEXKYTOUHYIO aTTECTAIlHIO I10
JTaraM BBIIOJHEHHs HAYYHOT'O HUCCIIEJOBAHUS.

OOpa3oBaTenbHbIii KOMIIOHEHT MPOrpaMMbl aCHUPAHTYpPbl BKIIOYAET JUCIUITIIMHBI
(MOIynH), IPAKTUKY, TPOMEXYTOUHYIO aTTECTAllMIO0 MO AUCHUILIUHAM (MOIYJISAM) U
npakTuke. J{Jst Bcex TUCIMIUIMH MUHUMAIbHBIN 00beM cocTaBisieT 36 4acoB.
Hay4Hblii KOMIIOHEHT:

Hayuynasi JesiTeIbHOCTB, HampaBlIeHHAas Ha MOJTOTOBKY JMUCCEPTAllMM K 3alluTe,
3aKJII0YAeTCs B BBINOJHEHUM WHAMBHYalbHOTO IUIAHA HAyYHOW JESTEIbHOCTH,
HamucaHuu, O(GOPMJICHUM U MPEJACTaBICHUM JUCCEPTALMH Ui TPOXOXKIACHUS
UTOTOBOM aTTECTALlNH.

[Tnan Hay4HOI NesTeTbHOCTH BKIIIOYAET B CEOsI:

- IPUMEPHBIH IIJIaH BBIITOJIHEHHUS HAYYHOT'O UCCIIEI0BaHMS,

- IJTaH MOATOTOBKHU JAMCCEPTAIMK U MyOIMKAIMHA, B KOTOPBIX M3JIaraloTCsi OCHOBHBIE
Hay4HbIE pe3yJIbTaThl JUCCEPTALIUY,

- IepeYeHb HITAMOB OCBOCHUSI HAYYHOTO KOMIIOHEHTA IPOTpaMMBbl aCITUPAHTYPHI,

- pacIpe/ieIeHHne yKa3aHHBIX 3TalloB M UTOTOBOM aTTECTALUU ACIIUPAHTOB.



IoaroroBka ny6aukanuii BKIIOYAeT IOJATOTOBKY MyOJUKalUid, B KOTOPBIX
U3JIaraloTCsl OCHOBHBIE HAyYHBIE PE3YNIbTaThl JIUCCEPTALMU, B PEUEH3UPYEMBIX U
HAyYHBIX U3JAHUSIX, B IPUPABHEHHBIX K HUM HAYYHBIX W3JIaHUSAX, UHIEKCUPYEMBIX B
MeXIyHapoAHbIX 0a3ax maHHBIX Web of Science u Scopus 1 MeXayHapOIHBIX 0a3zax
JTAHHBIX, OMIPEJIeSIEMBIX B COOTBETCTBUH ¢ peKOMeHAanuel Briciiel aTTecTalmoHHOM
KOMHCCHH TIpu MUHHCTEPCTBE HAyKH U BBICIIEro oOpa3oBaHusi Poccuiickoit
Ddenepary, a TaK)Ke B HAYYHBIX M3JAHUSIX, UHJEKCUPYEMBIX B HAayKO-METPHYECKON
6a3e manHbIx Russian Science Citation Index (RSCI), u (m1n) 3asBOK Ha MaTEHTHI Ha
M300peTeHusi, TOJIe3HbIe MOJIENH, IPOMBIIUICHHbIE O0pa3libl, CeJIeKIMOHHBIE
JIOCTIKEHUS, CBHUJETEIbCTBA O TOCYJAPCTBEHHOW pETrHUCTpallid Mporpamm Jis
ANEKTPOHHBIX BBIYMCIUTENBHBIX MAalINH, 0a3 JaHHBIX, TOMOJOTHUN HWHTETPaTbHBIX
MHUKPOCXEM.

Oo0pa3oBaTe/ibHbIII KOMIIOHEHT:

B oOs3arenpHyt0 4acTh 00pa3oBaTENbHOIO KOMIIOHEHTA MPOrpaMMBbl aCIUpPaHTYpPbI
BKJTIOYAIOTCS CIIETYIONINE TUCITUILTUHBL (MOJTYIHN):

Oos3aTebHbIE JUCHUIIIUHBI:

- Uctopus u pmiocodpus Hayku

- UHOoCTpaHHbIN SA3BIK

- CoenumanpHas aucuuiimHa  «MosekynsipHas  OMONOTHSI:  TEPCIEeKTHBHBIC
HaIPaBJIEHUS COBPEMEHHBIX HCCIIEIOBAaHUID

JMCHUTUINHBI 10 BBIOOPY:

- CtpykTypHas 6uonorus

- CTpykTypa ¥ (YHKIINH MENTHAOB U OETKOB

- OCHOBBI FeHHOU MHKEHEPUU

- buonndopmaruka

- XUMUS HYKJIEMHOBBIX KHCIIOT

- HuzkomonexynsipHbie OHOPEryasaTophl

- MosiekynsipHble MEXaHU3MBbI PErYJISIIII UMMYHHOU CHCTEMBI

JyleKTHBHBIE ((PAKYyJIbTATHBHBIE) JUCHUNINHBI:

- XUMHUs yTeBOJI0B U TITUKOOUOJIOTHS

- XuMUs JTUMHIOB ¥ MEMOPAHOIOTHS

- buonoruueckas 3BorOIUSA M OUOTEXHOJIOTUS

- OT npoCTpaHCTBEHHOMN CTPYKTYpPHI O€JIKa K ero (QyHKIHSIM

- bnoxumus kneTku

- HelipoGuomnorus

- buonHxeHepus JeKapCTBEHHBIX MPENapaToB Ha OCHOBE PEKOMOWHAHTHBIX OEJIKOB U
MaJIbIX MOJIEKYJ

- I'ensl, reHOMIKa, F€HOTEpANIEBTUUECKHE [TPerapaThl

IpakTuka. IlpakTuka MO TOMYyYeHUIO MPO(ECCHOHANBHBIX YMEHHH M OIBITa
po¢eCCHOHANTBHON e TETFHOCTH SIBISIETCS 00s13aTeTHLHOM.

4.2. PaGouue mporpaMmbl JMCHHUILJIMH (Moay.J1ei)

[TporpamMmMa acmupaHTyphl BKJIIOYaeT B ce0si pabouue mporpamMmbl BCeX TUCITUILIAH
(Monmyneit) yueOHOro IjaHa, BKIIouYas (akylIbTaTUBHBbIE NUCHUUIUIMHBL B paboueit
porpaMMe JUCIUIUTUHEI (MOYJIs1) €CTh METOUYECKIe YKa3aHus Ui aCIUPAHTOB 110
OCBOCHHIO JTUCIIUILIHHEI (MOYJIs) M OIEHOYHBIE CPEJICTBA.

4.3. PaGouue mporpaMMbl NPaKTUK



[IporpaMMa acnupaHTypbl BKJIIOYaeT B cedsi pabouyio Mporpammy MpakTUKU.
[Ipunoxxenusimu Kk paboyeil mporpamme TPaKTHKH SBISAIOTCS (HOPMBI OTYETHOM
JIOKYMEHTAIIUH 10 TIPAKTUKE U OLIEHOYHBIE CPE/ICTBA.

5. YCJIOBUA PEAJIMBALIUUA ITPOT'PAMMBI ACIITMPAHTYPbI

5.1. UndopmannonHoe obecnedeHne 00pa3oBaTeNbHOI0 Ipolecca NpPH
peasu3anuy NporpaMMbl aCIIHPAHTYPbI

HNuctutyT obecneunBaeT acUpaHTy B TEUEHHE BCETO IEpUOJa OCBOCHUS
pPOrpaMMbl  aCHUPAHTYpPbl  MHJIMBUIYaJbHBIM  JOCTYl K  DJIEKTPOHHOMN
nH(OPMAIIMOHHO-00pa30BaTENBHOI cpene YHuBepcurera MOCPEICTBOM
MH(OPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «MHTepHeT» M (Win) JIOKaIbHOU
ceT YHHBEpcUTeTa B MpefeniaX, YCTAaHOBIEHHBIX 3aKOHOAATEThCTBOM Poccuiickoit
@enepaniii B 00JIaCTH 3alIMTHI TOCYJAPCTBEHHOW M HHOW OXpaHsSEMO 3aKOHOM
TaliHBbI.

UbX PAH oOecneunBaer acnupaHTy JOCTyl K Y4eOHO-METOJAMYECKUM
MaTepuanaMm, OUONMOTeYHBIM (oHAaM U OMOTUOTEYHO-CIPABOYHBIM CHCTEMaM, a
TaKxe MH(OPMALMOHHBIM, HMH()OPMALIMOHHO-CIIPABOYHBIM cucTemam,
npodeccnoHalbHBIM 0a3aM JaHHBIX, COCTaB KOTOPBIX OIpeAeNieH MporpaMMon
aCMUPaHTYPhl U UHAUBUAYAIbHBIM IUIAHOM pabOThI aCIUPAHTA.

DJIeKTPOHHbIE HCTOYHUKH HHpOpMaIIUH:

e  ®denepanpubiii moptan «Poccuiickoe odbpazoBanue» (http://www.edu.ru)

e Uudopmanuonnas cucrema «EamHOEe OKHO JoCcTynma K 0Opa3oBaTelbHBIM
pecypcam» (http://window.edu.ru/window)

e Hayunas snextponnas 6ubnuoteka e-LIBRARY. Pesxxum noctyma: http://www.e-

library.ru/

CnpaBouno-nouckoBas cucrema. Koncynprant [Imtoc (Consultant Plus).

CnpaBouHo-niouckoBas cucrema. ['apanT mitoc (Garant system).

DenepasibHast HNEKTPOHHAS MeTuIIMHCKas onbdmuoreka (http://193.232.7.109/feml)

JlokymeHTalMoHHbI1  1eHTp BceMupHON  opraHuW3anuu  3JpaBOOXPAaHEHHUS

(http://whodc.mednet.ru).

5.2. MarepuanbHO-TeXHH4YeCKoe  olecmeyeHne  00pa3oBaTeJLHOIO
npoiuecca Mo NporpaMMe acliMpaHTypbI

NBX PAH o6ecrieunBaeT acnupaHTy JOCTYN K Hay4dHO-HCCIIEI0BAaTEIbCKON
MHQPACTPYKTYpPE B COOTBETCTBUU C IPOrPaMMOM acUpaHTypbl U MHIMBUIYAIbHBIM
wiaHoM paboTbl. WHCTUTYT pacrosnaraeT MaTepHallbHO-TEXHHYECKOH  0a30ii,
COOTBETCTBYIOIIEH JEHCTBYIOIIMM IPOTHUBONOXAPHBIM IpaBUJaM U HOPMaMH
oOecrieynBarolied  MpoBeJieHHEe BCEX BUAOB 00pa3oBaTeIbHOM M HAYYHOMH
JIESATEBHOCTH 00y4aIOIUXCs, IPETYCMOTPEHHBIX Y4EOHBIM IIJIAHOM.

[lomereHus MpencTaBiIsAOT COOOW ydeOHbIE ayAUTOPUU MJIsi MPOBEACHUS
3aHATUM JIEKIMOHHOTO THIIA, 3aHATHM CEMHMHApCKOro THIMA, TIPYNIOBBIX U
UHIUBUAYAIbHBIX  KOHCYJbTAllMM, TEKYIIEro KOHTPOJAS M  IPOMEXYTOUHOM
aTTeCTalll{, a TaKXXe IMOMELIEHHs JUIsl CaMOCTOSTEIbHON PadOThl U MOMEIEHHS IS
XpaHeHUs ¥ MPOYUIAKTHYECKOTO 00CITYKUBAaHUS yUeOHOTO 000PYI0BaHUS.

[loMemieHnss  yKOMIUIEKTOBaHbI  CIEUUAIM3UPOBAaHHOW  MeOenpl0 U
TEXHUYECKUMHU CpPEACTBaMU OOy4YeHUs], CIyXallUMH JJIs TpPeJCTaBIeHUsS y4eOHOMH
nH(pOpMaUK OOJIBIION ayTUTOPHH.

JUia  mpoBeneHMsT 3aHATUI JIEKIIMOHHOTO THIA IIPEUIararoTcs Habopsl
JIEMOHCTPAITHOHHOTO 00opy0BaHUs n y4eOHO-HarJIsATHbIX IocooOuii,



oOecrieynBaron(ye TeMaTH4YeCKHe WUIIOCTPAI[Mi, COOTBETCTBYIOIIME pabouuM
IporpaMMaM JUCHMILIUH (MOIYJIEH).

[lomemenuss st CaMOCTOATENBHOM pabOThl OOYYAIOUIMXCS OCHAIEHBI
KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOJKIHOYEHUs K ceTu "HNHTepHeT" u
obecredeHreM JOCTyla K AJIEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTENbHON cpejie
YHUBEPCUTETA.

HNuctutyr obecriedeH HEOOXOAMMBIM — KOMIUIEKTOM  JIMIIEH3WOHHOTO |
CBOOOJHO pacIpOCTPaHSEMOro IMPOTPpaMMHOrOo obOecrieyeHus, B TOM 4YHCIIe
OTEUECTBEHHOTO TMPOU3BOJICTBA (COCTaB OMpeaeNnsercs B padouux MporpaMmax
JUCIUIUIAH (MOJYJIei) U MONIEXUT OOHOBJIEHUIO IIPU HEOOXOAUMOCTH).

[lepeuenbp MaTepuUaTbHO-TEXHUYECKOTO OOECTeueHus, HEeOOXOAMMOro IJis
peaiM3alliii  MpOrpamMMbl  aclUpPaHTYphl, BKJIOYaeT B celds JlabopaTopHoe
o0opy/loBaHHEe B 3aBUCHUMOCTH OT CTEMEHU CIOXKHOCTH, JJig oOecreueHus
MpernojaBaHus AUCUUIUIMH (MOJYJIEH), OCYIIEeCTBIEHUSI HAyYHO-UCCIIEI0BATENbCKON
JIeATETbHOCTH M TOJIOTOBKU JHMCCEPTAllMM, a TakXe OOecredeHus MpOBEICHUs
MPaKTUKH.

[lepeyenr mnomemeHuid U o0OpPYJOBaHUSA YKa3aH B pabdOuUX MporpaMmax
JUCIUIUIAH, PAaKTHKH, [IJIaHE HAYYHOU J1eATeNbHOCTH.

[lomemenuss nast CaMOCTOATENBHOM pabOThl OOYYaIOUIMXCS OCHAIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO IMOJKIIOUEHUs K ceTn «HTepHeT» H
obecredeHsl JOCTYIIOM B 3JIEKTPOHHYIO WH(GOPMAIMOHHO-00PAa30BATEIBHYIO CpEedy
HNucTturyTa.

5.3. KagpoBoe obGecrieueHne 00pa3oBaTeIbHOr0 Mpolecca Mo mporpaMmme
aCMUPAHTYPbL.

He menee 60% mponeHTOB YHCIEHHOCTH IITaTHBIX HAYYHBIX U (WJIM) HAYyYHO-
MeJarornyeckux  pabOTHUKOB, YyYacTBYIOIIMX B  pealiu3allid  MPOTPaMMBbl
aCIHUPAHTYpPhl, UMEIOT YUEHYIO CTEIEHb (B TOM YHCIIE YUEHYIO CTEIeHb, OJyYEHHYIO
B MHOCTPAHHOM TOCyAapcTBe U Npu3HaBaemyio B Poccuiickoit denepanuu) u (mim)
yuyeHoe 3BaHHE (B TOM 4HCIIe Y4Y€HOE 3BaHUE, IOJIYYeHHOE B HHOCTPAaHHOM
rocyaapcTse 1 npusHaBaemoe B Poccuiickoit denepanun).

6. HOPMATUBHO-METOANUYECKOE OBECIIEHEHHUE CUCTEMBI
OIIEHKHU KAYECTBA OCBOEHUSA ITPOT'PAMMBI ACIITUPAHTYPbI

WHcTUTyT sBISIETCS OTBETCTBEHHBIM 3a oO0ecreueHrne KadecTBa IOJTOTOBKHU
0o0ydJaIuXcsl TpHU  pealu3alii MpOrpaMMbl  aCIUPAHTYPl UM TOMy4YEHUs
00y4JarmuMHUCS Pe3yIbTaTOB OCBOCHHUS TPOrPAMMBI.

6.1. KouTpoab kauecTBa

KoHTponb kadecTBa OCBOEHUS IIPOrpaMM acHPaHTYPhI BKITFOYAET B ce0s:

- TEKYIIHH KOHTPOIIb YCIIEBAEMOCTH;

- IPOMEKYTOYHYIO aTTECTAIIMIO ACTIUPAHTOB;

- UTOTOBYIO aTTECTAIINIO aCTTHPAHTOB.

Texymuii KOHTPOJh YCTIEBAEMOCTU OOECIeunBaeT OIEHKY XOJia ATAloB MPOBEIECHUS
HAYYHBIX UCCIIEIOBAHH, OCBOCHHS JUCIUIUINH (MO ), TIPOXOKICHUS TIPAKTUKU B
COOTBETCTBUM C  HUHAMBUAYyaJIbHBIM  IUJIAHOM  HAydyHOW  JEATENIbHOCTH U
VH/INBUYaIbHBIM y4eOHBIM TUTAHOM.

Texymuii KOHTPOJL  YCIIEBAEMOCTH IO JTallaM OCYIIECTBICHUS  HAy4HOM
JESITETHHOCTH ~ aclIUpaHTa IPOBOJUTCS C YYacTHEM HAYyIHOTO PYKOBOJUTEIIS,



KOTOPBIA 00ecTieunBaeT KOHTPOJb 32 CBOEBPEMEHHBIM BBITIOJHEHHEM AaCITUPAHTOM
WHJIMBHUIYaIbHOTO TUIAaHA HAYIHOU JIEATEeTLHOCTH.

[IpomexxyTouHasi arTecTalsi AaclUPAHTOB OOECIEUUBAET OLEHKY pPEe3yJIbTaToB
OCYIIECTBIIEHUSI ATAallOB HAy4dyHOW (HAay4yHO-HCCIIEI0BATENbCKOW) AESITeTbHOCTH,
pe3yibTaTOB  OCBOEHUsS JUCHUMUIUIMH (MOAYJieH), MPOXOXKACHUS MPaKTUKU B
COOTBETCTBUM C  HUHAMBUAYQJIbHBIM  IUIAHOM  HAy4yHOM  JEATENbHOCTH U
WHUBUIYATHHBIM YIEOHBIM TJIAHOM.

Crmaya acnupaHTOM KaHIUJAATCKAX YK3aMEHOB OTHOCHUTCS K OIIGHKE Ppe3yJbTaToB
OCBOEGHUSI JIMCUUIUIMH (MOAYJeH), OCYUIECTBIIIEMOM B paMKax MPOMEXYTOUHOU
aTTeCTaIlNN.

Hayunplii pykoBoAMTENb MPEACTaBISET B MEPUOJ IMPOBEIACHUS MPOMEXYTOUHOU
aTTecTalldd OT3bIB O KauecTBE, CBOEBPEMEHHOCTH WU YCIHEIIHOCTH IPOBEJIEHUS
aCIMPaHTOM 3TallOB Hay4YHOU (HAYyYHO-UCCIIEI0BATENbCKON) JesITENbHOCTH.

K wuroroBoil arrecranuu, KoTopas SBISETCS 00s3aTelNbHOM, JOMYCKAaeTCs acHUpaHT,
MOJIHOCTHIO  BBHITIOJHUBIIMA ~WHIWBUIYalbHBIA IIaH pabOTBl, B TOM 4YHCIIE
MOATOTOBUBIINHN JUCCEPTAINIO K 3aIIHUTE.

6.2. OuieHoOYHbIe MaTePHAJIbI

Jis  ocymiecTBIeHHS TPOIEAyp TEKYyIIero KOHTPOJISI YCHEBaeMOCTH W
MIPOMEXYTOUHOM aTTecTauuu odydarommxcsi B MHCTUTYTE co3gaH (OHJI OLEHOUYHBIX
cpencts (POC), Brmrovaromuii B cedss @OC mo aucuurianHaM (MOAYIISIM ), TPaKTUKaM
U UTOTOBOM aTTeCcTalluy, MMO3BOJISIONINI OIEHUTHh JOCTHKEHHUE 3aIllIaHMPOBAHHBIX B
porpaMMe acliupPaHTyphl Pe3yJIbTaTOB.

7. OCOBEHHOCTH OBPA30BATEJIBLHOT'O MTPOIIECCA JIJISI
WHBAJIMJOB U JIUI] C OTPAHHYEHHBIMH BO3MOKHOCTSIMU
3JTOPOBBSI (OB3)

7.1. WHCTUTYT TpeAoCTaBIsieT WHBAIUIAM © JUIAM C  OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbsl (Hasiee — MHBanuAbl U ymna ¢ OB3) mo ux 3asBiIeHUIO
BO3MOXXHOCTh OOYUEHHUs IO aJalTUPOBAHHOW IporpaMMme, MpeICTaBISIoNIei coOoi
WNVII, yuuThBarouii  OCOOEHHOCTH  HMX  NCUXO(QU3UYECKOTO  Pa3BUTHS,
WHIUBUAYaTbHBIE BO3MOXXHOCTH U, TIpU HEOOXOJAUMOCTH, oOecreunBaronei
KOPPEKIIMIO HApYUIEHUH pa3BUTHSI U COLIMAIIBHYIO a/IallTallUI0 YKa3aHHBIX JIULI.

7.2. DnekTpoHHOe oOOydeHWe, UCTAHIIMOHHBIE OOpa3oBaTelIbHBIE TEXHOJIOTHUH,
pUMeHsieMble Tpu o0ydeHMHM wuHBaIuaoB u jun ¢ OB3, mnpemycMmarpuBaioT
BO3MOXXHOCTb TIpreMa Tiepeauu HHGOpMAaIUK B JOCTYIHBIX ISl HUX (popMax.

7.3. Boibop MecT mpoxoxkAeHus MPaKTHK JUIsl UHBaIUA0B U jul ¢ OB3 yuutbiBaeT
COCTOSIHUE 37I0POBbs ¥ TPEOOBAHUS IO JOCTYITHOCTH JIJISl TAHHBIX 00yUYaOIUXCS.

7.4. B HHcTuTyTe NpesyCMOTPEHbI BCEe HEOOXOIUMBIE CIEIHalIbHbIE YCIOBUS
MPOBEJIEHUST BCTYMUTEIBHBIX HCIBITAHUH, MPOLIEAYP UTOTOBOM aTTeCTallud C YIeTOM
0COOEHHOCTEH TMCUXO(PU3NYECKOT0 Pa3BUTUS M HHIUBUIAYATbHBIX BO3MOXHOCTEH
uHBaIN10B U Jinil ¢ OB3.

Ha caiite UbX PAH pacnonosxeHsl:

1. abouwne mporpaMMbl 00s13aTENbHBIX TUCIUIUINH U JUCHHUIUIMH IO BBIOOPY.
2. PaGoune mporpamMmbl paKyIbTaTUBHBIX TUCIIUITIHH.

3. Pabouas nmporpaMmMa MpakTHKH.

4. CnopaBka 0 KaJpOoBOM 00ECIIEHeHUU.
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1. KasennapHslii ydeOHbIi rpaguk

Cpoxku Buasl gesTebHOCTH CTpyKkTypHOE
noapasaesieHue
MEPBBIN I'OJl OFYUEHU S
lokTs10pst Hayaino 3anaruit

Jo 31 okTs0pst

VYTBepKACHUE TEMBI TUCCEPTALUOHHOMN
paboThl ¥ UHIUBUTYTBHOTO YY€OHOTO
1u1aHa paboThI acriMpaHTa

VYueHElil COBET

OkTs6pB - HOSIOPB

Wb opmManiMoHHbIHI TOUCK ¢
UCTIOJIB30BaHNEM 0a3 TOCTYITHBIX JAHHBIX

Hayunsie nogpaznenenus
NBX PAH

o 1 nexaGpst

3amonHeHWe W clada WHAWBHUIYAIbHOTO
yueOHOro miaHa acrnupaHTa (IPOEKT Ha
y4eOHBIN TON)

®opmupoBanue  noprdoauo  Ha
https://www.ibch.ru/

cauTe

Hayunsie nogpaznenenus
HUBX PAH

Otnen aciupaHTypbl

Hosi6psb —
STHBaph

Y4eOHbIii TPOIECC B COOTBETCTBUU C
YTBEP>KIACHHBIM PacliCaHuEM

Pabora Hag mucceprarnueii B
COOTBETCTBUU C MTPOrPaMMOIl HAyYHBIX
UCCJICIOBAaHUI U WHANBUAYAIbHBIM
y4eOHBIM IJIAHOM acHpaHTa

OTaen acnupaHTyphl

Hayunbie nogpaznenenus
MMbX PAH

Koner sHBaps—
MapT

YueOHBII TPOIECC B COOTBETCTBUU C
YTBEPKICHHBIM paclucaHueM

Pabora Hag qucceprarueii B
COOTBETCTBHUH C MPOrPaMMON HAyIHBIX
UCCIIEA0BaHUN U UHAUBUAYAJIbHBIM
y4eOHBIM TIJIAHOM acTIUpaHTa

OTnen acnupaHTypbl

Hayunbie nogpaznenenus
MMbX PAH

Ho 31 mapra

3anonHeHne MHAUBUIYAILHOTO Y4eOHOTO
IJTaHa aCIIUPaHTa

3anonHeHHE pa3ie’oB MOPTHOIHNO Ha caifTe
https://www.ibch.ru/

C;[aqa 3aIlI0JIHCHHOI'O HHAUBUAYAJIbHOT'O
y4eOHOTO IJIaHa acliupaHTa

OTaen acnupaHTypsl

o 20 anpens

[TpomexxyTouHas aTTecTalus MO Hay4YHO-
UCCIIEI0BATENBCKOM AEATEIBHOCTH 32
MepBOE MOJYroAre y4eOHOTro roaa
YTBepKIACHUE PE3YIbTATOB
MIPOMEXKYTOYHOM aTTECTALNKI

OTaen acnupaHTyphbl
IATTeTCTAaIllMOHHAsT KOMHUCCHUS
115X PAH

Vuensiii coBer UBX PAH




Anpeinb — UIOHb

YueOHBII TPOIECC B COOTBETCTBUU C
YTBEPKICHHBIM paclucaHueM

PaGora Hag mucceprarueii B
COOTBETCTBHUH C MPOrPaMMON HAyIHBIX
UCCIIEA0BAaHUHN U UHAUBUAYAJIbHBIM
y4eOHBIM TIJIAHOM acTUpaHTa

OTnen acnupaHTypbl

Hayunbie nogpaznenenus
MMbX PAH

Maii - UIoHb

[Tomyuyenue JIOTTyCKa JUIS clauu
KaHIUJaTCKOTO JK3aMeEHa 1o
aucuurmimHaM  MHOCTpaHHBIM — S3bIK U
Hctopus u punocopust HaKyKu

[logroroBka u Hamucanue pedepara 10
mucuuruinHe  «Mcropus u  punmocodus
HAayKu» W IIepeBoJa IO JUCLUIUIMHE
«MHOCTpaHHBIN S3BIK» B COOTBETCTBUH C
TpeOOBAHUSAMHU MPOrpaMM KaHAUAATCKUX
9K3aMEHOB ISl MOJIyYE€HUs JOINyCKa K
KaHJIUAATCKUM K3aMEHaM

[TpodunsabIe Kadeaps
Wnctura punocopun PAH
U HCTUTYTA SA3BIKO3HAHMSI
PAH

Hronn

Crada KaHIUJAaTCKHUX 3K3aMCHOB 3K3aMCHOB
B COOTBETCTBHH C YTBCPKICHHBIM

pacimuCaHueM KaHIUJATCKUX 3K3aMCHOB

[IpodunsHas kadeapa
MHCTUTYTA A3BIKO3HAHUS

PAH

Hrons - aBrycr

Kanukyibl

CeHTs0pb

Y4eOHbI TpolecC B COOTBETCTBUU C
YTBEPKIACHHBIM PaCIUCaHUEM

Pabota Hax nuccepTrarueii B
COOTBETCTBUU C MTPOTPAMMOI HAYIHBIX
UCCJIEIOBaHU I U MHANBUAYAIbHBIM
y4eOHBIM TIJIAHOM acCIHpaHTa

OTaen acnupanTypbl

Hayunbie noapaznenenus
MEX PAH




BTOPOI I'OJl OBYYEHU S

/1o 31 ceHTs10ps

3aroHeHHe WHAUBHIYAIEHOTO YIeOHOTO
IJTaHa aCIIUPaHTa

3anonHeHHEe pa3AenoB MOPTGHOINO HA caiiTe
https://www.ibch.ru/

C;[aqa 3aIlI0JIHCHHOI'O HHAUBUAYAJIbHOT'O
y4eOHOTrO IJIaHa acliupaHTa

Otnen acnupaHTypbl

1 okTa0pst Hauano 3anaruit Hayunsbie nogpaznenenus
NBX PAH
/1o 20 okTs10ps [IpomMexyToUyHas arTecTanus Mo HAy4YHO- OTaen acnupanTypbl

HCCIIEIOBATENIbCKOM IeATEIbHOCTH 32
BTOPOE MOIYTOue y4eOHOTro roja
VYT1BepKaeHUE PE3YIbTATOB
MIPOMEXYTOYHOMN aTTECTALNU

Hayunbie nogpaznenenus
MEX PAH
'Vuensrii coBer UBX PAH

OKTs0pB - nekadpb

YueOHBII TIpoIecCC B COOTBETCTBUU C
YTBEPKJICHHBIM paclucaHueM

Pabora Haj nuccepranueii B
COOTBETCTBHUU C MPOrPaMMON HAYIHBIX
MCCIIEA0BAaHUHN Y UHAUBUAYAJIbHBIM
y4eOHBIM TIJIAHOM acTIUpaHTa

OTnen acuupaHTypbl

Hayunbie nogpaznenenus
MMbX PAH

/lexabpb

C;[aqa KaHIuJaTCKUX 3K3aMCHOB 3K3aMCHOB
B COOTBETCTBHUU C YTBECPKACHHBIM
pacinuCaHuCeM KaHAUAATCKUX 5K3aMCHOB

[IpodunsHas kadeapa
NuctutyTa dhunmocoduu
PAH

Konen sHBaps —
MapT

YueOHBIN TIpOIIECC B COOTBETCTBUU C
YTBEPKICHHBIM paclucaHueM

PaGora Hag mucceprarueii B
COOTBETCTBHUU C MPOrPaMMON HAYIHBIX
UCCIEA0BaHUHN U UHAUBUAYAJIbHBIM
y4eOHBIM TIJIAHOM acTIUpaHTa

OTnen acnupaHTypbl

Hayunbie nogpaznenenus
MMbX PAH

Mo 31 mapra

3anonHeHne MHAUBUIYAILHOTO Y4eOHOTO
IJTaHa aCIIUPaHTa

3anonHeHHE pa3aenoB NOPTHOINO HA caiiTe
https://www.ibch.ru/

Craava 3aroJTHEHHOTO HANBUAYaIBHOTO
y4eOHOT0 IJIaHa aCIHpaHTa

OTaen acnupaHTypbl

Ho 20 anpens

[TpomexxyTouHas aTTecTalusl O Hay4HO-
UCCIIEI0BATENBLCKOM AEATEIbHOCTH 32
MepBOE MOJYroAne y4eOHOTro roaa
YTBepKIACHUE PE3YIbTATOB
MIPOMEXYTOYHOM aTTECTALNKI

OTaen acnupanTypbl
HayuHnble noapasneneHus
NbX PAH

Vuensiii coBer UBX PAH




Aripensb - HIOHb

YueOHBII TPOIECC B COOTBETCTBUU C OT/en acupanTyphl

YTBEP>KIACHHBIM PacliCaHuEM

PaGora Hag mucceprarueii B

Hayunbie nogpaznenenus

COOTBETCTBHH C TIPOTPAMMON HAYUHBIX bX PAH

UCCJICIOBAaHUI U WHANBUAYAIBHBIM
y4eOHBIM MJIAHOM aclHUpaHTa

Hrons - aBrycr

Kanukyibl

CeHTs0pb

Y4eOHbI TpolecC B COOTBETCTBUU C Otrnen acupanTypebl

YTBEPKICHHBIM PaCIUCaHUEM

PaGoTa Hax nucceprarueii B

Hayunblie noapazaenenus

COOTBETCTBUU C IPOrPaMMON Hay4HBIX UbX PAH

UCCJIEIOBAaHUM U NHANBUAYAIbHBIM
y4eOHBIM TUTAHOM aCIHUpPaHTa

[ToaroroBka myoauKammii

TPETHI 'O/l OB YUEHUS

J1o 31 ceHTs10ps

3anonHeHne MHAUBUIYAILHOTO Y4eOHOTO Ornen aciupanTypbl

IJIaHa aCliupaHTa

3anosHeHHe pa3nesioB MOpPTHOIMO HA calTe

https://www.ibch.ru/

Crada 3aIT0JTHEHHOTO HHIUBUAYAJIbHOI'O

y4eOHOT 0 IJIaHa aCIUpaHTa

1 oxTs0ps Hauamo 3ansatuit Hayunsie nogpaznenenus
NBX PAH
/1o 20 okTs10ps [IpomexxyTouHas aTTecTaus N0 Hay4HO- Otnen acnupaHTypbl
HCCIIEIOBATENIbCKOMN IEATEIBbHOCTH 32 Hayunbie noapazaenenus
BTOPOE MOIYro/Iue y4eOHOTO rojia NBX PAH
YTBepKIACHUE PE3YIbTATOB VYuensiii coser UBX PAH
MIPOMEXKYTOYHOM aTTECTALNKN
OKTSAOPb — Pabora nan quccepranueii B Ortaen acupaHTypEI
SHBaphb COOTBETCTBUU C MPOrPaMMON HayUYHbBIX

WCCIIEA0BAaHUHN ¥ HHAWBUAYAIbHBIM Hayunsie nogpaszaenenus

y4eOHBIM IJIAHOM aCIHpaHTa

IToaroroBka myoauKanmii

NbX PAH

Konern siuBapsi—
Havayo ¢eBpas

ITonyuyenue JOIyCKa

KaHanuaaTCKoro OK3aMCHa 1o
CIiIcuuaJIbHbIM JHUCHMUIIIMHAM, HaIIMCaHHEC

JUTEpaTypHOro 0030pa

Crauya KaHOMOATCKUX DK3aMEHOB DK3aMEHOB

B COOTBCTCTBHUH C

paciiuCaHuEM KaHAUJATCKUX DK3aMCHOB

ais caaud Otnen acnupaHTypEI

YTBEPKICHHBIM




DeBpaib e Cpaua  kaHAMZATCKUX  dSK3aMeHOB 1o OTaen acnmupaHTyphl
Hay4YHBIM CHEIHAIBHOCTSIM B COOTBETCTBUU ¢| HaydHbie mompa3aeneHus
WHIUBUAYATHHBIM Y4EOHBIM TUTAHOM HUBX PAH
o 31 mapra e 3amnoJIHeHHE WHIUBHUIYAIBHOTO Y4eOHOTO Otnen aciupaHType
IJIaHa acUpaHTa
e 3amoyiHeHUe pa3AenoB MOPT(HOIHUO Ha caiiTe
https://www.ibch.ru/
o Cpnaya 3anoJIHEHHOTO WHIUBUAYATHHOTO
y4eOHOTrO IJIaHa acliupaHTa
Jlo 20 anpens o [IpomexyTouHas aTTecTanus Mo Hay4YHO- Otnen acipaHTyphI

UCCIIEI0BATENILCKOM AEATEIbHOCTH 32
MepBOE MOJYroAre y4eOHOro roaa
YTBepKIACHUE PE3YIbTATOB
MIPOMEXKYTOYHOM aTTECTALNKN

Hayunblie noapaznenenus
NBX PAH
Vuensiii copeT UBX PAH

Arpenb - UIOHb

PaGoTa Hax nuccepTrarueii B
COOTBETCTBHUH C MPOTrPAMMOI HAYIHBIX
UCCJICIOBAaHUI U WHANBUAYAIbHBIM
y4eOHBIM IIJIAHOM acIMpaHTa
[MoaroroBka myOauKaImii

Hayunblie noapa3zaeneHus
NBX PAH

Hrons - aBrycr

Kanukynbl

CenTts6pn

Pabora Haj nuccepranueii B
COOTBETCTBUU C IPOTPaMMOM HayIHBIX
UCCIICIOBAaHUI U HHIUBUIYyaTbHBIM
y4eOHBIM IJIAHOM aCIHpPaHTa
[ToaroroBka myoauKammii

Hayunsle nogpasnenenus
HNBX PAH




YETBEPTHIN I'OJ1 OB YUEHUSA

/1o 31 ceHTs10ps

3anoaHeHHEe UHAUBUIYATBHOTO YIeOHOTO
IJIaHa acIUpaHTa

3amonHeHne pa3aesioB MopT(HOIMO Ha caifte
https://www.ibch.ru/

C;[aqa 3aIMMOJIHCHHOT'O MHAUBUYAJIbHOT'O
y4eOHOTrO IJIaHa acliupaHTa

Otaen acnupaHTyphl

1 okTa0pst Hauano 3anaruit Hayunsbie nogpaznenenus
NBX PAH
/1o 20 okTs10ps [IpoMexxyTouHas arTecTanus Mo Hay4YHo- OTaen acnupanTypbl

HCCIICI0BATENILCKOM AEATEIbHOCTH 32
BTOPOE MOIYT0/In€ y4eOHOT0 roia
YTBepKICHUE pe3yIbTaTOB
MIPOMEXKYTOYHOM aTTeCTalluu

HayuHnble nnoapasnencHus
MEX PAH
Vuenslii coer UBX PAH

Hos16pb - ssHBapb

Pabota Hax nmucceprarueii B COOTBETCTBUU
C IIPOrPaMMON HaY4YHBIX UCCIEAOBAHUN U
WHIMBUIYaTbHBIM YI€OHBIM TIJIAHOM
acrupaHra

[ToaroTroBka myoauKamii

Hayunsle nogpaznenenus
bX PAH

Konen stuBaps -
amnpesb

Pabota Hag nmucceprarueii B COOTBETCTBUU
C IIPOrPaMMON Hay4YHBIX UCCIEAOBAHUN U
WHIMBUIYyaTbHBIM YI€OHBIM TIJIAHOM
acrupaHra

[ToaroTroBka myoauKamii

Hayunblie noapa3zaenenus
NBX PAH

Mo 31 mapra

3amoaHeHNe UHANBUIYAIBHOTO Y4eOHOTO
TJIaHa acIUpaHTa

3amonHeHne pa3aesioB MopT(hOIMO Ha caifre
https://www.ibch.ru/

C;[aqa 3aMMOJIHCHHOT'O MHAWUBHUYaJIbHOT'O
y4eOHOTrO IJIaHa acliupaHTa

Otaen acnupaHTypbl

Mo 20 anpens

IIpoMexyTodHas aTTecTanys 1o Hay4HO-
HCCIIEI0BATEIIBCKON NEATEIbHOCTH 32 BECh
nepuos 00y4eHus B aCIIUPAHTYpE -
YCTHOTO JJOKJIaZia 00 OCHOBHBIX
pe3yspTaTax noAroTOBJIEHHON
OUccepTaluu

YTBepKIeHUE pe3yIbTaTOB
IIPOMEKYTOYHOM aTTeCTalluu

Ilonmyuyenue nomycka K UTOrOBOM
aTTECTAllUH

OTaen acnupaHTypbl
Hayunbie noapaznenenus
115X PAH

Vaensrii coBer UBX PAH




Konen anpens -
HIOHD

HO,Z[I‘OTOBKa 1 HalMMCaHUEC JUucCCepTanuu

3amoaHeHNe UHANBUAYAIBHOTO Y4eOHOTO
IJIaHa acITUpaHTa

3amonHeHne pa3aesioB MopThOIMO Ha caifre
https://www.ibch.ru/

C;[aqa 3aMMOJIHCHHOT'O MHAWUBUYAaJIbHOT'O
y4eOHOTO IJIaHa acliupaHTa

Hayunblie noapazaenenus
HUBX PAH

Otaen acnupaHTyphl

Hronn

Hrorosas aTrrecTanus:

[IpencraBienue roTOBOM AHCCEPTALUH,
HAYYHOTO JTOKJIaJla 00 OCHOBHBIX
pe3yibpTaTax moAroTOBJICHHON
JIUCCepTaIlMy Ha OTKPHITOM HAYYHOM
CGMI/IHape, B KOTOpOM BBITIOJIHAJIACh
paborta

3anoJiHeHNE 3asiBJICHUN Ha KAHUKYJIBI

Otnen acnupaHTypbl
Hayunsie nogpasaenenus
NBX PAH

VYuensrit coser UBX PAH

Uronb — aBrycr

Kanukybl

CeHts0pb

Hrorosas aTtrecTanus:

[IpencraBienue roTOBOM AUCCEPTALUH,
HAYYHOTO JTOKJIaJla 00 OCHOBHBIX
pe3yabTarax nOArOTOBICHHOMN
JUCCepTaIluy Ha OTKPBHITOM HAYYHOM
CEMHUHAape NoIpa3/ieNieHus, B KOTOPOM
BBITIOJTHSUIACh paboTa

3anoJHeHNe 3asiBJICHUN Ha KAHUKYJIbI

Otnen acnupaHTypbl
Hayunsie nogpasaenenus
NBX PAH

VYuensrit coser UBX PAH

Kownerr centsops

ITonroToBka M BbIOAYa 3aKIIOYECHUH UIA
MPEACTABICHUS B JWCCEPTAIMOHHBIA COBET,
B CBs3HU C yCHGH_IHBIM OKOHYAaHHUEM OGY‘-ICHI/IH
B aCIUPAHTYPE

Beigaua  cBugerenbctB 00
ACIIMPAHTYPHI

OKOHYaHUN

Otaen acnupaHTyphl




2. KanenaapHblii y4yeOHblii rpadguk nporpaMmbl NOArOTOBKHM HAYHYHBIX U HAYYHO-NEAarorH4eCKMX KaJpoB B acupaHType (001mii)

= OKTSAOpPb HOSIOpPb Jiekadpb SIHBaph eBpann MapTt anpejib Maii HIOHb HIOJIb aBrycr CceHTA0pb
=
5 g
=z HeJleJIH
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KpaTtkue 0603HaueHust

HK - HayuHblif KOMIOHEHT, BKIIFOUAIOIIMI HAYUHYIO JIEATENbHOCTD, HANPABIECHHYIO Ha MIOATOTOBKY AMCCEPTAIMH K 3allUTe,

MOATOTOBKY ITyOIMKAIMil U (MITH) 3asIBOK HA MATEHTHI HA H300peTeHHS

ITA - mpoMexyTOodHas aTTECTALHUS 110 HAYYHOMY KOMIOHEHTY

OK - O6pazoBaTenbHbIi KOMIIOHEHT, BKJIFOUAIOLIMIT AUCHUILIMHBI (MOJIYJIN), HAIIPABICHHBIC HA MTOJATOTOBKY K C/laue KaHIHJaTCKUX YK3aMEHOB,
JIpyTUe JUCIUILUTHHBI (MOIYIIN) U IPOMEKYTOUHYIO aTTECTAIUIO 110 HUM, IPAKTUKY M TIPOMEXKYTOUHYIO aTTECTAIHIO [0 HEl;

KD - KaHauaaTCcKue 5K3aMEHbI

K- xaHuKy1BI



DenepabHOe rocy1apcTBeHHOE GIOIKeTHOE YU pesKIeHHe HAYKH
NHCTUTYT BHOOPTAHUYECKOW XUMUN
uM. akagemuxkoB M.M. lllemakuna u 1O.A. OBUHHHUKOBA
Poccuiickoii akageMun HayK

(UBX PAH )
COI''TACOBAHO: YTBEPX]IAIO:
Vuensnit coer UBX PAH Jupextop UBX PAH

ITporoxon Ne 9 ot «02» Host6ps 2022r.

YueHsIi cexpeTapb ﬁ/ akagemuk A.I'.I'abubos _, 7
I.¢.-M.H. B.A.Orneitankon :

ot «02» Hos6ps 2022r.. S, *
ot «02» Hos6pst 2022r. R

IJIAH
HAYYHOM TEATEJIBHOCTH
IporpamMmmsl NOArOTOBKH HAY4YHBIX H HAYYHO-II€JArorideCKux KaaApoB B
acnmupaHType

O6uacTe Hayku: 1. EcTecTBeHHBIE HayKu

I'pynna HayuHbix cienuajbHocreii: 1.5. bruonorvueckue Hayku
Hayynas cnennajbHocThb: 1.5.3. Mosexkynsapsas 61oI0rus
Popma o0yueHHs1: OUHAS

Cpok o0yuenusi: 4 roma

Mocksa
2022



1. O0mue nosoKeHUsA

[Iman Hay4YHOH JAEATENbHOCTH OOpa30BaTENbHOM MPOrpaMMbl MOJITOTOBKM HAy4YHBIX H
Hay4YHO-TIeJarOTM4YeCKUX KaJpOoB B acUpaHType (Janee - IlaH Hay4HOH JeATeNIbHOCTH) pa3paboTaH B
COOTBETCTBUH C (hefepaibHBIMU TOCYIapCTBEHHBIMU TPEOOBAHUSAMHU K CTPYKTYpe IpOrpaMm
MOJIrOTOBKM HAay4YHBIX U HAyYHO-TEJarOrn4ecKUX KaJpoB B aCHUPAHTYpe (aABIOHKTYpPE), YCIOBUAM UX
peanu3aliy, CpOKaM OCBOEHHMsS JTHX TMPOrpaMM C YYE€TOM pa3iIu4yHbIX GopM 00yueHus,
00pa3oBaTeNbHBIX TEXHOJOTHH W OCOOCHHOCTEW OTIENbHBIX KaTErOpui acHUpaHTOB (aTBIOHKTOB),
yTBEpKJIEeHHBIMH MprKazoM MunoopHayku Poccuu ot 20.10.2021 Ne 951.

[Inan Hay4HOU AEATENBHOCTH NMPOrpaMMbl MOATOTOBKU HAYYHBIX M HAYYHO-IIEAArOrMUYECKUX
KaJIpOB B acCHUpaHType (najee - mporpamma aclHUpaHTYpbl) OTHOCUTCS K HAayYHOMY KOMIIOHEHTY
IIPOrpaMMbl aCIIUPAHTYPBHI.

CTpyKTypa HAy4YHOr0 KOMIIOHEHTA U UTOTOBOM aTTeCTALMM MPOrpaMMbl ACHUPAHTYPHI:

Nnupexc HaunmenoBanne ®dopMa KOHTPOJISI
1. Hay4Hblii KOMIIOHEHT
1.1 Hayunas nesatensHOCTb, HallpaBiICHHAs HA

TTOATOTOBKY TUCCEPTAITUH K 3aITUTE

1.1.1 IToaroroBka myOauKanmii 1o pe3yabTaTamMm
HAyYHOTO WCCIICIOBAHUS

3a4éT ¢ OLEHKOH

1.1.2 [IpomekyToUHasT aTTecTaIys Mo dTanam
BBITIOJTHEHUS HAYYHOT'O UCCIICIIOBAHUS

2. Hrorosas arrecranus

2.1 [IpencrapneHre quccepTamnum, 3aKTI0ueHUE O COOTBETCTBHH
COOTBETCTBYIOIICH YCTAHOBJICHHBIM / HE COOTBETCTBUU TPEACTABICHHON
KPUTEPHSIM JccepTaIn

[Tnan HaydyHOU ACATEIHHOCTH SBJISICTCS] IPUMEPHBIM U COJICPIKUT:

- IIJIaH BBIITOJIHCHUS HB.Y‘-IHOFO HUCCIICOOBaHUA,

- TUIaH TOATOTOBKU JUCCEPTAIUH;

- IUIaH TOJTOTOBKM IYOJIMKAIMil, B KOTOPBIX M3JIaraloTCs OCHOBHBIC HAyYHBIC PE3YJIbTATHI
JUCCepTaIlny;

- IIJIaH HpOXO)K,Z[GHI/IH HpOMe)KYTO‘IHOI\/'I 148 I/ITOFOBOI>'I aTTeCTraluu, a TaKXCE Hepequb 9TaIloB
OCBOCHHSI HAYYHOTO KOMIIOHEHTa MPOTpaMMBbl aCIIMPAHTYPHI, PACIPECIICHUE YKa3aHHBIX 3TAroOB IO
KypcaM 1 (hopMy KOHTPOJISI X BBITOJTHEHHSL.

[lenpt0 OCBOCHHMSI aCHUPAHTOM HAYYHOTO KOMITOHEHTA SIBJISIETCS CTAHOBJIICHHE €ro Kak
npodeccHoHAIbHOTO ~ Y4eHOro, (OpPMHUPOBAaHWE U  COBEPIICHCTBOBAHHME Y HETO HAaBBIKOB
CaMOCTOATEIbHON HAYYHO-UCCIEIOBATEIbCKON NESITEIbHOCTH. [l JOCTMXKEHMS JaHHOW 1elu
aanpaHT B COOTBETCTBHUHU C HB.Y‘-IHOﬁ CIICHUAJIBHOCTBIO BBIIIOJHACT CaMOCTOATCIBbHBIC Hay‘-IHbIG
HCCIIeIOBaHMs, HAIIpaBJIECHHBIE HA TTOATOTOBKY K 3alllMTE JUCCEPTAIIMU HAa COMCKAaHUE YUYEHOH CTEIICHH
KaHJuara HayK.

J{nst aciupaHTOB PEKOMEHIYETCS CIEAYIONIMNA IPUMEPHBIN IJIaH HAYYHOU JIEITEIHbHOCTH.



2.

MPUMEPHBIN ITAH HAYUHOM JESATEJBHOCTHU ACIIMPAHTA

e Iinanupyemblid
yramna Buasi pador IIpumeyanue CpPOK
BbINOJTHEHHS
l. YTBepKIACHUE TEMBI Omnpenensiercs COBMECTHO € 1 rog obyuenus
JMCCEPTAIMOHHOTO pabOThI Hay4YHBIM pykoBoguteneM. | (ue mo3nHee 30
2. COCTaBIIeHHE NHNBULYaIBHOTO VYr1BepkaaeTcs Ha  YYEHOM KamiH;[apHHx
IU1aHa paGoThI aCIMPaHTa®, B cosere MHcTHUTYyTA. oHell ¢ jaTel
TOM YHCJIE MHAUBHIYaJIEHOTO 3a9UCICHHA
IUIAHA HAYYHOM JEeATENLHOCTH acIMpaHTa)
3. O0630p AHUTEpaTYpHI IO TEME C ykazaHueM mIaHHpyeMbIX | 1 rox oOydeHus
JccepTaluu HMCTOYHUKOB (KOHKpeTHbIE
Hay4yHbI€ )KypHaJbl U T.1.)
4. Omnpenenenne 00ObEKTa U B cooTrBeTcTBHM € macnopToM 1 rox oOyueHus
IpeMeTa UCCIeIOBaHMUS. Hay4YHOM criennaIbHOCTH
@opMynMpOBKa LENEH U 3aaa4
UCCleI0BaHus
5. BelnionHenue TeopeTuYeCcKux u C onucanueM  INPUMEPHBIX 1-4 ron oOyuenus
(WK PKCTIEPUMEHTATBHBIX ATaIoB MIPOBEACHUS
HCCIIEIOBAHUN HCCIIEIOBAHUN
6. Oo6paboTka [Tpu HEOOXOAUMOCTHU 1-4 ron oOyueHus
IKCIIEPUMEHTAIILHBIX JIAHHBIX
7. OueHka pe3yJabTaToB OueHka  JOCTOBEPHOCTH U 2-4 ron oOyueHUs
UCCIeI0BaHuUs JI0OCTaTOYHOCTH JTAHHBIX
UCCIIEI0BaHUS;
dopMyIupOBaHUE BBIBOJOB H
MPEIJIOKEHUH, BO3MOKHBIX
MPaKTUYECKUX PE3yIbTaTOB
8. Odopmnenue u ampodarus [Tybnukanus pe3yabTaToB 2-4 ron 0Oy4eHus
pe3yNIbTaTOB HCCIEAOBAHUS UCCIIeIOBaHUS B
pEeLEeH3UPYEMBIX HAYUHBIX
U3/IaHUSAX YPOBHS, TpeOyeMoro
JUTSl TOATOTOBKU JAMCCEPTALINU
(aucio myOauKaIuii - He MeHee
Tpex);
VYyacTtue B kKoH(epeHIHsIX,
dbopymax, CHUMIIO3UyMax,
CEMUHAapax;
[Tpyu HamU4IMK TPUKITATHBIX
PEe3yJbTaTOoB - M0jja4a 3asBOK Ha
oxpanocnocoonsie PU1J|
9. [ToaroroBka pykonucu 4 rox oOyueHus
JuccepTaluu
10. IToaroroBka Hay4HOro IOKJIana 4 rog oOyueHus
0 TUCCepTaIuH,
MPEJICTABIEHHOM K OLIEHKE Ha
UTOTOBOU aTTECTAIIUU

*MaauBUIyaTbHBIA TUIaH pabOThHI aCIMpaHTa BKIIIOYAET, IOMUMO WHAWBHIYAILHOTO TNIaHA HAYYHOH e TeIbHOCTH, TaKXKe
VHMBHTyaJbHbIA yUeOHBIH TUTaH



11.

[IpomexyTouHas aTTecTanus Mo
JTaraM BBHITIOJHEHUS HAyYHOTO
UCCIIeI0OBaHUS

[IpoBomuTcss Ha 3acegaHUsX
aTTECTAllUOHHOM KOMHCCUH H
1a00paTOPHBIX CEMHUHapax
CTPYKTYPHBIX  MOApa3/iesieHUi
JMBaXIbl B y4eOHBIM TOA: B
amperne 1 oKTs0pe

1-3 ron
oOyueHus

12. [TpomexxkyTouHas aTTecTanus [IpoBomuTcss Ha  3acegaHuu 4 ron oOyueHwust
-JIOITyCK K HTOTOBOM aTTECTAIINHU aTTECTAI[MOHHONH KOMHCCHU B
arnpesne
13. WtoroBas arrecranus - oueHka | IIpoBogurcss Ha  OTKpHITOM | 4 roj oOydeHus
JTUCCepTallid  Ha  COMCKAaHHWE | HaydYHOM CEMUHape
YUYCHOM CTENMEeHW KaHaujaTa | CTPYKTYPHOTO MOApa3AesieHuUs,
HayK Ha npeaMeT ee | rae MPOBOAWIIACH IOJATOTOBKA
COOTBETCTBUSA KpUTEPUSIM, JUCcCepTaluy, B COOTBETCTBUH C

YCTaHOBJIEHHBIM B COOTBETCTBHH
¢ ®Denepa’dbHbIM 3aKOHOM OT
23.08.1996 Ne 127-®3 «O Hayke

u roCyZapCTBEHHOMN
HAY4YHO-TEXHUYECKOMN
MIOJINTUKE»

TTOPSIAKOM, YCTaHOBIICHHBIM
[Tonoxxennem 00  HWTOrOBOH
aTTeTCTAllMd TI0 TIPOTrpaMMam
MOATOTOBKH HAy4YHBIX u
HAYYHO-TIEITar OTHYECKUX
KaJIpOB B aCIIUPAHTYDE;
oopMIIIeTCS MPOTOKOJIOM




MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHMS
POCCHHCKOW ®EAEPAIIMA (MUHOBPHAYKH POCCHHN)
DenepaJibHOe rocyJapcTBEHHOE OI0KETHOE YUYpeKaeHue HayKu
UHCTUTYT BUOOPTAHUYECKON XUMUH
um. akademuxoe M.M. Hlemaxuna u FO.A. Osuunnurosa

Poccuiickoit akademuu nayk
(UBX PAH)

COTJIACOBAHO: YTBEPKIAIO: .= o7y
Vwuensrit coBer UBX PAH Hupexrop UBX PAH "+ )
I[Tpotoxon Ne9 ot «02» mos6pst 2022r. 5

el ceiperaps % axamemuk A.I° F a6'1/‘16013' 5
oT «02» H0;16p;1"2022r_ S 7 5

A.¢.-m.H. B.A.Oneitauxos
ot «02» Hos16pst 2022r.

YYEBHBIA IIJIAH OCHOBHO¥ OBPA30BATEJIBHOI ITPOI'PAMMBI HIOAT'OTOBKA HAYYHBIX 1 HA YYHO-
HNETAIOI'MYECKHX KATPOB B ACIIMPAHTYPE «MOJIEKY.JISIPHA SI BUOJIOT M Sy

ObGnacte Hayku: 1. EctecTBeHHBIE HayKH

['pynna Hay4HBIX crienmanbHOCTed: 1.5. Bruonormueckue HayKu
[n¢p HayuHOM crienuansHOCTH: 1.5.3. MonexynsapHas 6uoorus
@opma 00ydeHuUs: OUHAs

Cpok o0yuenus: 4 rona

Mockga 2022



D IbHOE '

/DAPCTBEHHOE GHOMPKETHOE YYPEXKAEHUE HayK

Y 4yebHbIi nnaH 130BaTeNbHOM Nporpammbi " M onekynsipHasi Guororus”
HayyHas cneumansHoctb : 1.5.3. M onekynsipHas 6uonorus

AcnupanTtypa UBX PAH

¥ UHCTUTYT GroopraHuyeck ot XuMmum um. akapemmkos M .M LU emsikuna n 10 .A.OBuMHHMK 0Ba PAH (MBX PAH)

Cpok obyueHust: 4roma
®dopma oByyeHus: O4HasA
N 1ronob. 2ronob. 3ronob. 4ron06.
s |es|Z8| 2|98 \YAVITOpHbIe Hack! YAMTOpHblE Yach! \YAMTOpHblE Yach! \YAUTOpHBIE Yack!
s < é § £ E x5l o« g o w pacore | 5 E 1 nonyromme 2 nonyromme o g o swgam pacortt | 5 g 1 nonyrogve 2 nonyrogme o g o augaM pabortt | & g 1nonyrogme | 2 nonyromve o g o w pacore | g 1 nonyrogme | 2 nonyropme
8 3 - I 3 o E 2 < I 2 < I 2 -] E
Haumenosanvie acunnnmib1 (pasaena) 5 § i | 2|8 § z g |28 oooma ®opma % z g |2g[ ooma ®opma % z g |2g[ ooma ®opma § z 2| 2§ ooma ®opma
5|8 I 8 S g 8 3 3 § |E | npomexyrouno| npovexyrounon [ & 8 3 3 e npovexyTodHoi | npomexyTodHon| & 8 3 3 § | | npovexyrouoi | npovexyroumol & 8 3 3 |k y y
HRELE s|5 | 2| 8| 8| < |28 E |8 |warrecrawm| avvecrawm | 3| S| & | |8 Z |8 arrecraum | arrecraum | 3 | § | B | < | B | 2|8 arrecraum | arrecrawm | 3 | § | B | < | B | 2 |8 arTecraum Hoi
B lE s [e|s |6|c|s|58|2|¢|¢8 Eles|5|5|2|¢|8 Eles|5|5|2|¢|8 s |5|5|E|¢|8 arTecraun
Sl 18 |18 |3|812|8|8|8|3 s |8 28 5|83 s 8|28 |5|8|3 | EB|3|8|§5|8|8
a & |a& Q |@ 8| o | & g £ |o 8| o | I 2 s |o 8| o | I 2 s |o 8 | o | & 2 £ |o
O6pasoBaTenbHbIi KOMMOHEHT
06A3aTenNbHbIE AMCUMNAMHB 17 | 17 | 612
Guonorus:
COBPEMEHHbIX UCCHIEROBaHMA no| 3 | 3 [108] 50 | 3 |108| 5 |30 |20 58 Iudbcb.saver KaHp.aksamen
VcTopust i duniocodpms: Haykn no| s | 5 18| 10| 5 |180|110| 72 | 38 70 KaHp.aksamen
VHOGTPaHHbIiA s13biK (aHrnUiCKii) no| 4 | 4 [144| 74| 4 |14a| 74 74 70 KaHp.aksamen
MucumunnuHL no BeIGopy 2 | 2|72
CrpykTypHas Gonorvs ne 2 | 725 | 2 [72]| 3 |3 |2 16 3auer
CTpyKTYpa U (hyHKLUM NeNTHAS U Genkos i) 2 | 72| 44| 2 [ 72| 44 | 22| 22 28 3auer
OCHOBI reHHO UHKeHepUN o 1 ]3| 16 1|3 | 16|16 20 3aver
BuonHdopmaruka e 1] 36| 28 1| 36 | 28| 28 8 3auer
XVUMWS! HYKITUHOBBIX KACTOT ne 1036|221 |3 |22)|2 14 3auer
HuakomonexkynsipHbie GHoperynsTopsi o 1136 | 16 1|3 | 16| 16 20 3auer
perynsu i CUCTeMbI o 1] 36| 32 1|36 | 32|32 4 3aver
DaKyNbTATUBHEIE AUCUANAMHE 3
XUMWs: yrieBoaoB 1 rukoGuonors: ® 1 ]3| 18 1|3 | 18| 18 18 3auer
XMW IMWAOB 1 MemGpaHonorvs ® 1] 36| 22 1|36 | 22| 22 14 3auer
aBoniowts n @ 1] 36| 32 1|3 | 32| 32 4 3aver
Buoxumita ket ® 1] 3| 32 1| 36 | 32| 32 4 3auer
OT NPOCTPAHCTBEHHOI CTPYKTYPBI Genka K ero hyHKUMsIM ® 1] 36| 28 1|36 | 28| 28 8 3aver
Ha ocrose ° 2 | 72| 44| 2 | 72| 44 | a4 28 Bauer
6enKoB 1 Marnbix Monekyn
TeHbi, reHOMUKa, FeHOTepaNeBTUYECkiE NpenapaTsl ® 2 | 72| 44| 2 | 72| 44 | a4 28 3auer
O6si3aTenHas npakTUka ni|s 3 108
TIpaKTHKa 110 NORYIEHIO MPOCDECCHONATTLHEIX YMEHHTE M OnbiTa | 3 108 PR 7 o saver saver PR » saver
aKynbTaTHBHAS NPaKTUKA no
HayuHo-neparoruueckas npaktuka ne e 3aver
Hay\Hbii KOMMOHEHT
HayuHble uccreaosanus H v Iudp.aver | Ouchch.saver v/ Ancpch.3aver Indbch.3aver v/ Oucpcp.zaver | Oudcheh.sauer v ncpch.3aver
TyBNUKaLMA HayUHbIX CTATEN B PELIEHIUPYEMbIX KypHanax H v v/ v/ v
MoaroTosKka TekcTa AvccepTaumt H v 3aver v 3aver
TIPOMEXYTONHaS aTTECTALWS N0 STANaM BbINONHEHWS! Hay4HOro
i H v IOudph.saver | [Oucpch.saver v/ [ncpch.3aver [ndpch.3avet e Oucpcp.zaver | Oudcheh.sauer v [ncpch.3aver
Wrorosas atTecrauus
Sakniouenve
o
OleHka AUCCEPTALMN HA NPEAMET ee COOTBETCTBUS kpuTepusm | UA v cooTeRTCTEM
Avccepraumm

KpuTepHAM




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OGPA30OBAHMS
| POCCUICKON GEJAEPAIIAN
(MAHOBPHAYKHA POCCHN)
HHCTUTYT BUOOPTAHUYECKOU XUMINHN
uM. akageMukoB M.M. lllemsikuna u FO.A. OBYUHHHUKOBA
Poccwuiickoii akagemuu nayk

(BX PAH)

COT'JIACOBAHO: /
Vyensrit coser UBX PAH g =
HpOTOKOII Ne 9 or «02» HOAGPst 2022,

s

. y i ——

(w' —

VﬁeHHﬁ CEeKpeTaphb \ S '
A.¢.-m.H. B.A.Oneitaukos il

akagemMuk A.I".I'abubos
ot «02» Hos16ps 2022r. ‘ 0T 02» HosGpPs 2022r.

PABOYAS ITIPOTPAMMA JUCIATLINHBI
NHOCTPAHHBIA SI3BIK. AHTJIMIMCKUIA

Obnacts Hayku: 1. EcrecTBeHHEIE HayKH

I'pynmna mayuHEIX criermansHocTedt: 1.5. Bruonormgeckue HayKu
Hayunsle cienuansHocTH:

1.5.3. MonexysspHas 6uomorus

1.5.4. buoxumus

1.5.6. buorexHomorus

YpoBens Bbicuiero o6pa3oBaHusi: OATOTOBKA HAYYHBIX
¥ Hay4HO-TIe[arOTMYECKUX KaJ[POB B aCIIUPaHType

®@opma 00ydeHus: ouHas

Mocksa — 2022



Pazpabotuuk: k.¢.H. U513 PAH JI.H. MuTtupena

Pabouast mporpamma cocTaBiieHa Ha OCHOBAaHHM (helepalIbHBbIX TOCYAapCTBEHHBIX
tpeboBanuii  (OI'T BO), paszpaboraHHbIX I  peaju3allid  OCHOBHBIX
npoecCHOHANIBHBIX ~ 00pa30BaTENIbHBIX MPOrpaMM  BBICIIETO OOpa3oBaHHS -
MporpamMM MOJTOTOBKM HAYUYHBIX U HAYYHO-TIEJArOTHYECKUX KaJPOB B aCIUPAHTYPE
1o HampapieHuto 1.5. buonorudeckue Hayku, MO0 HayYHBIM CIienUadbHOCTSIM 1.5.3.
Monekynspuas Ouomnorus, 1.5.4. buoxumus, 1.5.6. buorexHomnorus u sBISETCS
00s3aTEILHON JUCIUILINHOMN.

1. lleau u 3a7a9u AU CHUATLINHBI

[lenn MUCUUIUIMHBI: JOCTHKEHHUE IPAKTUYECKOrO BIIAJICHUS WHOCTPAHHBIM
SI3bIKOM, TTO3BOJISIONIETO HCIOJB30BaTh €r0 B HAy4yHOH paboTe; IMOJArOTOBKa K
clladye MPOMEKYTOYHOI'0 SK3aMEHa 110 HHOCTPAHHOMY SI3BIKY.

3ajaud  AUCUMIUIMHBI. B paMKax JIaHHOTO Kypca MpeanoJiaraercs
obecnieunTh (POpMHUPOBAHUE M PAa3BUTHE HABBIKOB M YMECHHH B Pa3IUYHBIX BHAX
pE€YEBOM KOMMYHUKAILIMU, KOTOPBIE JaIOT BO3MOYKHOCTb:

- cBOOOJTHO YUTATh OPUTHMHAIBHYIO HAYYHYIO JINTEPATYPy HA MHOCTPAHHOM
SI3BIKE;

- o(hopMIIATh M3BJICUYCHHYIO W3 WHOCTPAHHBIX MCTOYHHUKOB WH(OpPMAIHIO B
BUJIE TIEPEBO/IA UITA PE3IOME;

- JieNaTh COOOIIEHHS W JIOKJIaJbl Ha HMHOCTPAHHOM SI3bIKE Ha TEMBI,
CBsI3aHHBIC C HAYYHOH paboToi acupaHTa (3KCTEpHA);

- BecTu Oecey 1Mo HaIlpaBJISHUIO ITOJITOTOBKA HA HHOCTPAHHOM SI3BIKE.

[To ocBOEHMIO MPOrpaMMbl TUCHUILIAHBI « THOCTpaHHBINA A3BIK» aCHUPAHTHI
(3KCTEpHBI) CMOTYT YCHEIIHO BECTH HAYYHYIO JI€SITCIbHOCTh, HCIOIb3YS
WHOCTPAHHBIN S3BIK BO BCEX TUIAX KOMMYHHUKAIIMH, ITOTy4YaT OOJBIIUN JOCTYI K
HayYHOM HWH(POpMAIMU M BO3MOXKHOCTSM JIaJIbHEHUIIIETO ITOBBIIICHHUS CBOECH
KBaJIU(UKALIUK ¥ TPO(PECCHOHATBLHOTO YPOBHSI.

2. OFBEM JJUCHUIIJIMHBI U BUJbI YYEEHOM PABOThI

dopma oOyueHuss — oyHasl.
OO0mmii 00bEM TUCHUIUINHEL: 4 3a4eTHBIX e AUHUL WK 144 akaJleMUYeCKUX YacoB.
PacnipenesieHue ayIMTOPHBIX 4YACOB 110 BUAaM y4eOHO padoThl U TeMaM

Bcero AynuTtopHble 3aHATUS (4ac), B TOM YUCIIE: CamocTosTenbHas
4acoB paboTa (4Jac)
JEKIHUHU | TPaKTUYECK JlaGoparopHbie
144 U 3aHATHS paboThI
(cemuHapBI)
74 -
70
74




No Tema
n/n

Buabl yueOHol padoThl,
BKJIHOYaA
CaMOCTOAITEJILHYIO padoTy
CTYAEHTOB U TPYA0EMKOCTh
(B yacax)

ayJIUTOPHBIE
3aHATHUS

CaMOCTOSITEN
bHas paboTa

[oHsTHE HAyYHOTO (PYHKIIMOHATIHLHOTO
CTHJISI, €T0 JICKCUKO-TPAMMAaTHIECKUE
0CcOOCHHOCTH (00IIeHay HAs 1
CrelHaTbHas TS PMUHOJIOTHS,
rpaMMaTUYeCKHE U CHHTAaKCUYECKHE
TPYJIHOCTH).

30

14

Buibl 1 cTpyKTypa akaIeMUIeCKUX
TeKCTOB (0030p, pedepat, aHHOTAIIHS,
Te3uchl). OCOOCHHOCTH IMOKUCKA U
00paboTKK HAYYHOU JUTEPATYPHI.

10

14

Bune! u ctpareruu 4teHusl HAyYHOU
JIATEPATYPbl. AHATIU3 U IEPEBO] HAYYHBIX
3 TEKCTOB. Y CTHOE U ITNCbMEHHOE
AaHHOTHPOBaHUE U pedepUpPOBAHUE

HAYYHBIX TEKCTOB.

20

14

AynupoBaHHE HAyYHBIX TEKCTOB U
4 MIOJITOTOBJICHHOE / HETIOATOTOBJIICHHOE
TOBOpPEHHE.

14

Pabora Hag TeMoil COOCTBEHHOTO
5 HCCIIEOBAHMS, aHAIN3 UMEIOIIAXCS 110
TEeME HaYJIHBIX JIAHHBIX.

14

NTOI'O

74

70

3. COAEP KAHUE JUCHUIIVINHDBI

3.1. PaGoTa Haja I3bIKOBBIM MaTEPHAJIOM

B kxypce o0ydeHus COBEpIIEHCTBYIOTCS, PACHIUPSIOTCS M YIIIyOJISIOTCS 3HAHUS U
yMeHHsI B 0OnacTu (POHETHUKH, JEKCHKH, TpaMMAaTUKH, TEOpUU TMEepeBoja U
(GyHKIMOHATBHOW CTUITMCTUKH, HEOOXOAUMBIE JIJIsi (POPMHUPOBAHUS MPOTPAMMHBIX

KoMmreTeHiM. B coorBerctBUM ¢ DenepaabHbIMU

TrocyaapCTBCHHBIMU

Tpe6OBaHI/I}IMI/I, 06yanOIHHﬁCH I10 ,Z[aHHOP'I AUCHUILIMHEC JOJIKCH HMMCTb YPOBCHb
BJIaACHUS HHOCTPAHHBIM SA3BIKOM, HOBBOHHIOHII/Iﬁ CMY BCCTHU HpO(bCCCHOHaHBHYIO




JESATEIHPHOCTh B MHOSI3BIYHON cpene. OOyJarommiics 1Mo JaHHON TUCIUATIINHE
JOJIKEH UMETh TBEPAbIE 3HAHMS MO CIEAYIOIIUM IPAMMATHYECKUM TEMaM:
MopdgoJiorus.

CymectButenbHoe: 1) cinoBooOpazoBatenbHble CyhdUKCH U npedukchr; 2)
MHOKECTBEHHOE YHCJIO CYILECTBUTENbHBIX; 3) (DYHKUHUU CYLIECTBUTEIBHOTO B
IIPEIIOKEHU Y.

MecroumeHus: JUYHBIC, YKa3aTeJbHbIE, IPUTSKATEIbHBIC, HEONPEIECICHHBIE.
Crnoa-3amectrurenu. OTHOCHTEIBHBIE MECTOUMEHMS U COIO3BI.

[IpunararenbHble U HapeUHsl, CTETICHH CPABHEHUSI PUJIATaTEeNbHBIX U HAPEUHil.
['maron: 1) naubonee ynoTpeOUTENbHBIE BpEMEHHBIE (OPMBI; 2) CTpagaTeNbHbIHI
3ayior; 3) MoAalIbHBIC TIaroisl (can, may, must, should, would) n ux aHanoru.
[IpaBuio coriiacoBaHus BpEMEH.

CocrnaraTenbHOE HAKJIIOHEHHE.

Hemuunsie popmsl rnarona: npudactus | u Il u ux GyHKIUM B TpeioKEHUH,
repyHIul, TepyHAUaIbHble OOOpPOTH; HWHODUHUTHB W  €ro  (pyHKIUH,
WHOUHUTUBHBIC KOHCTPYKIIUU.

Cunrakcuc.

ATpuOyTHUBHBIE KOHCTPYKIUH.

[Topsiok cJI0B MPOCTOro NPEII0KEHHUS.

CnoxxHoe  MpeUIOKEHHE:  CIOKHOCOYMHEHHOE M CIOXHOIOJYMHEHHOE
peIoKeHus. becCcor3HbIe TPUAATOYHBIE TPEAIIOKEHUS.

O6opoTts “complex subject” u “complex object”. DnmunTUYeCKUe KOHCTPYKIIHH.
OMpatryeckne KOHCTPYKUMM THHA [t is... that..m ycunurenabHoe do. JIBoliHOe
OTpHULIAHUE.

3.2. O0y4yeHune BUIAM peveBOil KOMMYHMKALMHA

Yrenue. COBEpUICHCTBOBAHME YMEHHM UTEHHMS HA HWHOCTPAHHOM  SI3BIKE
IpeanojaraeT OBJaJCHUE BUAAMHU YTEHHUSI C PaA3JIMYHOM CTENEHbIO MOJHOTHI H
TOYHOCTH TOHUMAHUSA: IPOCMOTPOBBIM, O3HAKOMUTEIBHBIM M HW3YYaIOLIUM.
[IpocMOTpOBOE UYTEHHE HMMEET UEJIbI0 O3HAKOMJIEHHME C TEMATHKOM TEKCTa H
IpeanojaraeéT yMEHHE Ha OCHOBE M3BIIEYEHHOM HWH(OpManuMuM  KpaTko
OXapakTepu3oBaTh TEKCT C TOYKM 3pPEHUS  IOCTABJIEHHOW  MPOOIEMBI.
O3HAaKOMUTEIBHOE YTEHUE XapaKTEpU3yeTCsd YMEHHEM NPOCIEAUTh pPa3BUTHE
TEMbl U OOILYIO JIMHUIO apryMEHTallUd aBTOpa, MOHATH B 1LenoM He MeHee 70%
OCHOBHOI MH(oOpmanuu. M3yyaromiee yTeHHE MNpPEAIoaraeT MOJHOE U TOYHOE
IIOHUMAaHUE COJIEPKAHMS TEKCTA.

AynupoBanue. B obnactu BocmpusTHS peud Ha Ciayx (ayaupoBaHHE) OOydeHHue
HaIpaBlIEeHO Ha JOCTI)KEHHE OOydaeMbIM CIEAYIOUMX LeJeil: MOHUMaHHe
3By4alllell ayTEHTUYHON MOHOJIOTHYECKOM M THAJIOTMYECKON PEUYr MO HAYYHOU U
npodecCHOHANbHOM  TMpoOieMaThke,  MPEICTaBICHHOW B 3allUCH  Ha
ay[IMOHOCHUTEIISIX; IIOHUMAaHWE peYd IPU HENOCPEACTBEHHOM KOHTAKTE B
CUTyallMsiIX HAY4YHOIO, JEJIOBOTO U MpOo(ecCHOHAIBHOTO OOmeHus (JOoKiag,
UHTEPBbIO, KLU, TUCKYCCHUs, 1€0aThl).

I'oBopenne. OCHOBHOE BHHUMAaHHE YyJIENAE€TCI KOMMYHUKAaTUBHOM aJI€KBaTHOCTH
BBICKa3bIBAHUII MOHOJIOTHYECKOW M AMAIOTUYECKOM peun (B BUJIE MOSICHEHUH,



ONPENEIICHUM, apryMEHTaluu, BBIBOJOB, BOIIPOCOB, OIIEHKH, BO3PaKCHUM,
CpPaBHEHUM, IPOTUBOIIOCTABICHUH U T.11.).

IlepeBoa. YCTHBIM M NMUCBMEHHBIM NEPEBOJ C MHOCTPAHHOTO S3bIKA HA POIHOMU
A3BIK UCIIOJIb3YETCsl Kak Haubosnee 3((PEeKTUBHBIA COCOO KOHTPOJIS MOJHOTHI U
TOYHOCTU MOHUMaHUsL. PopMUpOBaHUE 0A30BBIX YMEHUI MEPEBOAA ONUPAETCS Ha
U3y4e€HHE OCOOEHHOCTEH HaydyHOro (YHKUHMOHAJIBHOTO CTHJISA, INEPEBOIUYECKUX
TpaHc(opmalmii, CHoco00B KOHTEKCTYaJIbHBIX 3aMEH, MOJIMCEMUH U T.I1.

IMucbmo. @DopMmupoBaHWEe YMEHUH MNHUCBMEHHOM  (QopMbl  OOIICHUS Ha
WHOCTPAaHHOM SI3BIKE — COCTABJICHUE KOHCIEKTa IPOYUTAHHOIO, H3JI0KECHUE
coJiepKaHusl IPOYUTAHHOIO B MUCbMEHHOM BHUJIE (B TOM YHCIE B (pOpME pE3IOME,
pedepaTa U aHHOTAIMK), HAITMCAHUE CTAaThU WJIM JOKJIAJIa [0 TEME CIEHATIbHOCTH
acnupasTa.

4. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

B yueGHOM mpoliecce akTUBHO MCIOJIb3YIOTCS HOBBIE TEXHOJIOTHMH 00y4YeHUS,
OCHOBY KOTOPBIX COCTaBJISIFOT KOMIIETEHTHOCTHBIM MOAXOJ KaK KIFOYeBas
KaTeropuss COBPEMEHHOM o00pa3oBaTeIbHOM MapajurMbl; KOMMYHUKATHUBHAs
KOMIIETCHIIUS KaK HEOOXOJMMOE YCIOBHUE OCYIIECTBICHHUS MEXKKYJIbTYpPHOU
npodecCuoHaNbHON KOMMYHMKAIIMW; OpPUEHTAllMs Ha OOIIenpuU3HaHHBIE YpPOBHU
BJIQJICHUSI MHOCTPAHHBIM  S3bIKOM; JINYHOCTHO-OPUEHTHUPOBAHHBIA  MOJXOJ,
MpEANOoJIaraloiuii  paBHONPABHBIC B3aUMOOTHOIICHUS MEXIY Y4YaCTHUKAMHU
ydeOHoro mpoiiecca B aTMocepe COTpyTHUYECTBA, AaKTUBHYIO U OTBETCTBEHHYIO
MO3UIIMIO ACMUPAHTOB 3a XOJ M PEe3yJbTaT OBJAJECHUS UHOCTPAHHBIM SI3BIKOM;
WCIIOJIb30BAHUE COIMAIBbHO OPHEHTHPOBAHHBIX TEXHOJIOTHH, CIIOCOOCTBYIOIINX
NpPEAMETHOMY U COLMAJIbHOMY pPa3BUTHIO acClUPAHTOB. B XoJe NpakTHYECKUX
3aHSATUA  HUCMOJB3YIOTCS  aKaJeMUYECKHE TIPE3CHTAllMM W METOJ  KEWCOoB,
MPOBOJUTCS pa300p HCCIENOBATEIbCKUX 3aJaHUN M IMaHeNbHbIE O0CyXJeHus. B
rpynmnax MpOJBUHYTOTO YPOBHS BIIAJICHUS HWHOCTPAHHBIM SI3BIKOM BO3MOYKHBI
MPOBEICHUSI HAYYHBIX KPYIJIBIX CTOJIOB, MAHEJIbHBIX TUCKYCCHUUA U Jla)Ke 3allluT
HCCJIeI0BATENLCKUX MIPOEKTOB, BHITIOJHEHHBIX Ha 0a3e pedepupyeMoit TUTepaTyphl.

5. YYHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOTHI ACIMPAHTOB

Bunel camocTosiTenbHON pabOThI: B JOMAIIHUX YCIOBUSX, B UNTAIBHOM 3aJjie
ounbnuorexu. CamocrosiTenbHas padoTa MOAKPEILIIETCS Y4eOHO-METOAUUYECKUM U
UHPOPMAIIMOHHBIM  O0ecCrieueHHeM,  BKJIIOYAIOIIMM  y4eOHWKH,  y4eOHO-
METOJUYECKHE MOCOOUS, TTOATOTOBIEHHBIE COTPYTHUKAMH Ka(eaphl.

6. KOHTPOJIb U KPUTEPUU OLIEHKU 3HAHUM, YMEHUH U
HABBIKOB

@OpMBI TEKYILIETO KOHTPOJIS:



— MIPOBEPOYHBIC pabOTHI B TEUEHHE BCETO KypCa;

— ocobas (hopma TEKyIIeT0 KOHTPOJS, BKJIIOYAIOIIAs MOATOTOBKY MUCHMEHHOTO
MEPEeBOJ] HAYYHOTO TEKCTa MO HAMpPaBICHHOCTH OOYYaIOLIETOCs C MHOCTPAHHOTO
s3bIKa Ha SI3bIK 00y4yeHus1, o0beM Tekcta 15 000 3HaKoB.

- HamucaHue pedepaTta Ha MaTepualie MPOYUTAHHONM HAa HMHOCTPAHHOM SI3bIKE
JUTEPATYPHI IO HAPABIIEHHOCTH aCIIUpaHTa.

TpeboBanus k pedepary:

1) pedepat BbIMONIHAETCA HA PYCCKOM SI3bIKE HA OCHOBE MPOYUTAHHON JINTEPATYPHI;
2) o0BeM TEKCTOBOTO Marepuajia Ha MHOCTPAHHOM SI3bIKE, UCIIOJIb3yeMOTro IS
HanucaHus pedepara, 10JKeH ObITh He MeHee 45—50 cTpanuil;

3) ooweM pedepata — 12—15 cTpaHuI] MEYaTHOTO TEKCTA,;

4) cnoBapb TEPMHUHOJOTUYECKUX CIIOBOCOUYETAHUN MO HAYYHOU CIIECIIHMATILHOCTH
acniupanTa (He meHee 50 cI0BOCOYETaHHUM).

— IPOMEXKYTOUHBINA 3K3aMEH 10 UHOCTPAHHOMY SI3BIKY.

Ha »sx3ameHe acnupaHT JODKEH MPOJAEMOHCTPUPOBATH YMEHHUE IOJIb30BATHCS
WHOCTPAHHBIM SI3BIKOM KaK CPEICTBOM MPOGECCHOHATBHOTO OOIICHUS B HAYIHOU

cepe.
TpedoBanus k cralOUIUM IK3aMeH 10 BHIaM Pe4eBoil KOMMYHUKAIIUM:
1. ['oBopeHue. Ha KaHIUJIaTCKOM DK3aM€EHEe aCIHUpPaHT JTOJDKEH

IIPOJIEMOHCTPUPOBATH BJIAJAEHUE ITOATOTOBIICHHOW MOHOJOTHYECKOM pEdYblo, a
TaKX€ HEMOJATOTOBJIEHHON MOHOJOTHYECKON U AUATOTUYECKON PEYBIO B CUTYyal[uU
opuIMaTEHOrO OOIICHUS B MIpEeNax MPOrpaMMHBIX TpeOoBaHuil. OreHHBaeTCS
COZEP/KATENIBHOCTD, AJICKBATHAS pealn3alnysi KOMMYHHMKATHBHOTO HaMEpEHMUS,
JIOTUYHOCTD, CBSI3HOCTh, HOPMAaTUBHOCTb BBICKA3bIBaAHUS.

2. Yrenne. Ha xaHIMIATCKOM 3K3aMEHE aCIMPAHT JOJDKEH NPOJEMOHCTPUPOBATH
YMEHUE YUTATh OPUTMHAIBHYIO JIMTEpPaTypy MO CIEUUaabHOCTH. OLEHUBAKOTCS
HAaBBIKM U3YYaIOIIETO, TOMCKOBOTO U IPOCMOTPOBOIO YTCHHS.

3. IlucbMeHHBI NEPEBOJ HAYYHOI'O TEKCTAa MO cHenuaibHOCTH. OLEeHHMBaeTcs
oO1rasi aleKBaTHOCTh MEPEBO/Ia, COOTBETCTBUE HOPME M y3yCy SI3bIKa MEPEBOJA,
BKJIFOUasl yIOTpeOIeHne TEPMUHOB.

4. Pestome mnpounTaHHOro TekcTta. OneHuBaeTcss 00bEM U MPaBUIBHOCTH
U3BJICYEHHONM MH(OpMalMK, aJeKBaTHOCTh pealu3aldd KOMMYHUKAaTUBHOTO
HaMEpPEHUs, COJAEPIKATEIBHOCTh, JIOTUYHOCTb, CMBICIOBasE M  CTPYKTypHas
3aBEPIICHHOCTb.

7. YHEBHO-METOJUYECKOE U THO®OPMAILIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

7.1. OcHoBHas JuTEpaTypa:

1. TompnbGepr M.JI. COOpHUK HAYYHO-TIOMYJSPHBIX TEKCTOB sl pabOThl Ha
KaHIUIaTCKOM ceMecTpe. YueOHoe nmocooue. Mzn. 5, momonn. M.: A3 PAH, 2011.
2. PybmoBa M.I'. UreHue W TmepeBOJ HAYYHOM M TEXHUYECKOW JIUTEPATYPHI:
JIEKCUKO-TPAMMATHUYECKUN CIpPaBOYHUK. YUEOHUK. 2-€ U3M. HChp. W Jom. M.:
Actpens: ACT, 2010.



3. Cunonc O.B. Develop Your Reading Skills: Comprehension and Translation
Practice. OOyueHHe UTE€HUIO U TIepeBOAYy (AHTJIMKUCKUI S3bIK). YueOHOe mocooue.
M.: ®munTa: Hayka, 2007.

4. lupokosa I'.A., IlpakTuueckass rpaMmaTHKa aHIJIMICKOTO s3bIKa. YueOHOE
nocoOue 1o nmepeBoy. 3-¢ u3aanue, crepeorunHoe. M.: @mmaTta: Hayka, 2017.
7.2. JlomoJiHUTE/IbHASA JIUTEpaTypa:

1. Pasuakuna H.M., I'ypo H.U. Mexnaynapoansie koHTakThl. [locobume s
nepeBoaunkoB. U3a. 4, ucnp. u nepepad. M.: Bricias mikona, 2004.

2. Cumomc O.B., HlupoxoBa I'.A. AHIIO-pycCKHI y4YeOHBI CIIOBaph C
CMHOHMMaMU U anToHuMamu. O6mienaydnas jJexcuka. M.: @nunara: Hayka, 2003.
3. Cunonc O.B., IIupokoBa I'.A. AHII0-pyCCKMH CIOBapb HAYUHAIOLIETO
nepeBoquuka. M.: @iuara: Hayka, 2008.

B) IONIOJIHUTENIbHAS JIUTEpaTypa:

1. AbGakapoBa H.M. Fine Arts (Portraits: 1700 years). AHIIMNACKUN S3BIK.
Hayunsiit Texer ¢ ynpaxuenusamu. M.: M3 PAH, 2011.

2. Aumxmuna I'.B., barpamoBa JI.C., 3emmnackuii H.H. COopHHK TEKCTOB Ha
anrnuiickoM si3bike. Mcropus. M.: 513 PAH, 2008.

3. T'onoBa W.JI. Jlekcudeckue U TpamMMaTUYECKUE OCOOEHHOCTHU aAHTJIUNCKOM
HAYYHOM JUTEpaTypbl TyMaHuUTapHoro mpoduis. IlaccuBHBIE KOHCTPYKITHH.
Yyebnoe mocobue. 2-¢ uza. ucnp. u gom. M.: 513 PAH, 2011.

4. 3unmoBa H.M. OrtHorpadusa. Axramiickuii s3plk. HaydHblli  TekcT cC
KOMMEHTapHUsAMHU U YIIpaXHeHUsAMHU. YuebHoe mocobue. M.: 1S3 PAH, 2010.

5. 3oroBa A.K. PabGora ¢ HayyHO-NONYJSPHBIM TEKCTOM HA KaHIWJATCKOM
cemectpe. Yueonuk. M.: ToapuiectBo Hayunbix u3gaanuiit KMK, 2008 r.

6. Banosa C.II. Hay4yHble TEKCTBI JUIsl CAMOCTOSITENIbHON pabOThl U paboOThI €
npenoAaBaTesieM B rpynmnax kKanauaarckoro cemectpa. M.: M3 PAH, 2011.

7. Muxenscon T.H., Ycnenckas H.B. COopHUK ynpaXHEHHl 1O OCHOBHBIM
paszenaM rpaMMaTHKU aHTJIMKACKOTO si3bika. [Ipaktudeckoe mocobue. JI.: Hayxka,
1989.

8. HaymoBa O.B. IlpakTukym 10 TrpamMMaTHUKE aHIJIMMCKOro s3bIka (s
MOATOTOBKH K 3K3aMEHY KaHJIUJaTCKOro MuHumyma). B 2-x yactsax M.: M3 PAH,
2011.

9. IlaBnukoBa M.A. JIeKCUKO-IrpaMMaTUYECKUE TECTHI IO OOYYEHHIO TTOHUMAaHUIO
aHTJIMHACKOr0 HAYYHOTro TeKcTa. YueOHoe nocooue. M.: U3 PAH, 2007.

10. Pasunkuna H.M. Cranpapthbie ¢pa3bl MOBCEIHEBHOTO o0mieHus. Pyccko-
aHTJIMICKUE COOTBETCTBUS. M31aHne TpeThe, UCIIPaBIECHHOE U JOIOIHEHHOE. M.:
ACT: Actpens, 2012 1.

11. Pybmoa M.I'. TlomHblli KypC aHTJIMHCKOTO S3bIKA. YUEOHHK-CAMOYYUTENb.
UYerBeproe uznanue, ucnpasieHHoe u gonoinenHoe. M.: ACT, 2014 r.

12. CBunuykoBa E.I'. COOpHUK TEKCTOB W YyHpPaXHEHUH MO TEPEeBOAY Ha
KaHIUJATCKOM  ceMmecTpe (M0  CHEHUaIbHOCTSIM  «MAlIMHOBEJICHHUEY,
«MarepuanoBeaeHue»). Aurnmiickui sa3eik. M.: U513 PAH, 2014.

13. CuzoB M.M. KowmmiekcHoe mocoOue Ha MaTepuayie Hay4YHO-MOMYJISPHBIX
TEKCTOB Ha AHIJIMUCKOM s3bIke (0OydeHHE YTEHHIO, ayJIHpPOBAHUIO, TOBOPEHUIO,



NUChMYy W TiepeBoAdy). YuebHoe mocobOue. BTopoe w3manue, WcmpaBiIeHHOE H
nonoaHenHoe. M.: MS3 PAH, 2012.

14. CuzoB M.M. Hexkoropbie S3bIKOBBIE OCOOCHHOCTH HAYYHO-TIOMYJISIPHOM
Oecenbl B COBPEMEHHOM AaHTJIMMCKOM S3bIKe (1OcoOue Ijisi MpernojaBaTelied u
aCIUPAHTOB TpeThero ypoBHs). M.: 1513 PAH, 2012.

15. Cunmonc O.B. Test your grammar, vocabulary and reading comprehension.
Vueonoe mocooue. M.: CoBerckuii mucateib, 2007.

16. CnoBecHast A.A. Let’s Speak & Write Science. YueOHOe mocoOue il 3aHATHIA
B rpynnax kanaugarckoro u Il cemectpos. M.: 113 PAH, 2010.

17. Mc Carthy M., O’Dell F. Academic Vocabulary in Use. Cambridge University
Press, 2008

18. Wallwork, A. English for Writing Research Papers. USA: Springer, 2011

19. Wallwork, A. English for Academic Research: Writing Exercises USA:
Springer, 2011

20. nTepHET — pecypchl:

http://www.englishforum.com;

http://openlearn.open.ac.uk

http://www.learnhigher.ac.uk/

https://writesite.elearn.usyd.edu.au/

https://www.ted.com/talks

http://www.phrasebank.manchester.ac.uk/

www.natcorp.ox.ac.uk

21. Ilepuomnueckne wu3manus — Angewandte Chemie, ARKIVOC, Chemical
Abstracts Service, Combustion and Flame, Journal of Chemical & Engineering
Data, Nature Chemistry, Nature Nanotechnology, Progress in Energy and
Combustion Science, Pure and Applied Chemistry, JACS, JOCS, Journals of Royal
Chemical Society.

8. IPOIT'PAMMHOE OBECIIEYHEHHE

— Microsoft Office Professional Plus 2010 / U3 Buytpenneit cetu 'HL UBX
PAH

— Microsoft Windows 7 Professional RUS / U3 Baytpenneii cetn 'HL[ UBX
PAH

— Mozilla Firefox / CBoO0ogHOE TMIIEH3NOHHOE COTJIAIIICHHE

9. NPO®PECCHUOHAJIBHBIE BA3bI JAHHBIX, TH®OPMAIMOHHBIE
CITPABOYHBIE CUCTEMbI, UHTEPHET-PECYPCbI (QJIEKTPOHHBIE
OBPA3OBATEJIBHBIE PECYPCBI)

- Consultant Plus
— Garant system
- buomoreka UBX PAH


http://www.englishforum.com/
http://openlearn.open.ac.uk/
http://www.learnhigher.ac.uk/
https://writesite.elearn.usyd.edu.au/
https://www.ted.com/talks
http://www.phrasebank.manchester.ac.uk/
http://www.natcorp.ox.ac.uk/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUTTJIMHBI

Nuctutyt pacrosaraer MaTEepUATbHO-TEXHUYECKOMN 0a30ii,
COOTBETCTBYIOIIEM  JCUCTBYIOIIMM  CAaHUTAPHO-TEXHUYECKHUM  HOPMaM H
oOecreunBaroield MPOBEICHUE BCEX BHJIOB TEOPETHUECKONW M MPAKTUYECKOM
HOJIFOTOBKHU, MPEAYCMOTPEHHBIX y4eOHBIM IUIaHOM acnupanTa. [Ipu mpoBeneHun
NPAKTUKU aCIHPAHTOM MCIIONB3YETC 000pPYJOBaHUE U MPUOOPHI, COJIEpKALIUECS
Ha OaJlaHCe COOTBETCTBYIOIIETO CTPYKTYpHOro mnojpaszieneHus Muctutyra, B
KOTOPOM IPOBOJUTCS IPAKTUKA:

— IlepcoHAIBHBIN KOMITBIOTED

— HaGop nemoHCTpaninoHHOTO 000PYA0BaHUS

— Hamuuue GecripoBosiHoro noctymna B MaTepuer no cetu Wi-F

MoskeT BKIIOUaTh B Ce€Os: MYIbTUMEAMMHBIN MPOEKTOp, MPOCKIIMOHHBIHI
DKpaH, MHTEPAKTHBHAs JOCKAa, BHUJEO IAHENb, MHTEPAKTUBHAS BHUJECO IaHEND,
[OPE3CHTALIMOHHBIA HOYTOYK M JpyrHe CpeacTBa JEMOHCTpald y4eOHOro
KOHTEHTA. J[oImycKaeTcs MCIOIb30BaHUE JUIA IPOBEICHUS 3aHATUN IIEPEHOCHOIO
HabOpa IEMOHCTPAIIMIOHHOTO 000PYy/10BaHUS.



MHUHUCTEPCTBO HAYKH U BBICHIEI'O OGPA3OBAHUS
POCCHHCKOM ®EJTEPAIIAN (MUHOBPHAYKH POCCHH)
(I)enepanbnoe FocyﬂapCTBEHHOE 610}1)l(eTHOC YUYPECKIACHUEC HAYKH
NHCTUTYT BUOOPTAHUYECKOU XM
um. akaoemuxkoe M.M. Ilemarkuna u 10.A. Oeuunnukoea

Poccuiickoii akademuu Hayk
(UBX PAH)

COI'TACOBAHO: /  VTBEPXKIAIO:

VYuensnii coser UBX PAH /- Jlupexzop Y XP AH

IMTporokon Ne 9 ot «02» HOsI6pst 2022r. PoEE0L8s ~
____tD S

'V4enbIit cexpeTapb
o.¢.-m.H. B.A.OnefHUKOB

oT «02» Hos6ps 2022r.

PABOYAS TPOT'PAMMA JIUCIHUIIJINHBI
UCTOPUA U PUIIOCOPUSA HAYKHA

g “axagemuxA I T'a6u60B
ot 02» Hos6ps 2022r.

O6nactp Hayku: 1. EcTecTBeHHBIE HAyKH
['pynma Hay4HBIX CIIEIIAATIBHOCTEN:

1.5. buomornyeckue HayKu

HayuHble crieliMaibHOCTH:

1.5.3. MonekymnsapHas OHOI0THs

1.5.4. buoxumus

1.5.6. buorexHojiorus
YpoBeHnb Bbiciiero oopasosanms: [loaroroska Hay4HbIX
1 Hay4YHO-TIeIarOTMYECKUX KaJIpOB B aCIIUPAHTYPE

®opma o0y4yeHHsi: OUHas

Mocksa — 2022



Pazpabotuuku: k.¢.H. T.b.KpsumoBa D PAH.

Pabouass  mporpamMma  cocTaBieHa  Ha  OCHOBaHMM  (heepallbHbIX
rocygapctBeHHbIX TpeOoBanuii (PI'T BO), paspaboTaHHBIX IJIs peann3ariiu
OCHOBHBIX TPO(PECCHOHATBHBIX  00pa30BaTEIbHBIX IMPOTPAMM  BBICIIIETO
oOpa3oBaHMsl - MPOrpaMM TOJTOTOBKM HAyYHBIX U HAy4YHO-IIEJArOrMYeCKUX
KaJpOB B AacHUpaHType MO HampaBieHuto 1.5. buonormyeckwe Hayku, 1O
Hay4HbIM crienuaabHoCcTsIM 1.5.3. Monekynspuas ouosnorus, 1.5.4. buoxumus,
1.5.6. buotexHOI0TUA U ABIAETCA 00A3aTEIILHON JUCITUIUINHOMN.

1. Hesu 1 32724y AUCHUILIMHBI

[lenb 0OCBOEHUS AMCHUILIMHBI - CPOPMUPOBATH Y aCIHPAHTOB LEIOCTHOE
NpeJICTaBJICHUEe O TMpeaAMeTe, MpolieMax, MeToJaX M KOHLEHIUsX,
OTHOCSIIUXCS K 00JacTH UCTOPUM U (puiiocoduu HAyKH, a TakKe YriIyOUTh
NMOHMMAaHWE OCHOBAHWM, CTpaTeTMii W POJM HAYYHOTO TIO3HAHHUS B
COBPEMEHHYIO JI0XY.
3anaun u3yuyeHus kypca «Mcropus u punocoust HAyKn»:

. (QopmMupoBaHHE HABBIKOB CaMOCTOSTEIIEHON HayYHO-HCCIIEOBATEIBCKON
JIeSITEIbHOCTH,

« COBEpIICHCTBOBaHHWE (HUIOCOPCKON TMOATOTOBKHA, OPUECHTUPOBAHHOW Ha
po(heCCUOHATIBHYIO 1€ATEIbHOCTB;

. TIOJly4€HHE acIupaHTaMU HEOOXOAMMBIX 3HAHUN 00 uctopuu u punocoduu
HAYKU;

. BbIpabOTKa TMPEACTaBICHUS O BO3HUKHOBEHMU pAa3JIMYHBIX METOJIOB
TEOPETUYECKOI0 U IMIIUPUYECKOTO MBIIICHUS;

. JlaTh aCOMPAaHTaM BO3MOXKHOCTb OBJIAJIETh HABBIKAMHU HAYYHOI'O MBIIIJICHHUS,
HEOOXOUMBIMU TIPH paboTe HAJl AUCCEPTAIHEH.

2. O0beM IMCUMILVIMHBI M BUABI Y4e0HOiIl padoThl

dopma 00yueHHUsT — OYHasl.
OO0mmii 00beEM MUCHMIUIMHBL: 5 3adeTHBIX equHull win 180 akageMHUyecKux
YacoB.

Pacnpenesienue ayIuTOPHBIX YaCOB M0 BUAaM y4e0HO# padoThl U TEMaM
Bcero AyIuTOpHBIC 3aHATHS (Yac), B TOM CamocTosgrenbHas
4acoB YHCJe:

pabora (4ac)

Jexuuu | mpaktudeck | JlaGopaTopH
Ue 3aHATHS | ble paboThl

180 (ceMuHaphI)

54 56 - 70




110

Pasnen HanmenoBanue KoaunuecTBO 4acos
pa3aesioB, TeM
Bcero KounrakTHas CamocTosiTeJibHasA
ayauTopHasi pabora pabora
Jlexkuuu
CemuHapbl
1 2 3 4 5 6
Paszgen 1. O6mme
1 npoodJiembl pustocopun 78 54 24
HAYKH
Tema 1.1. Ilpenmert u
OCHOBHBIE HaITPaBJICHUS
10 7 3
¢dmrocopun HayKu
Tewma 1.2. Hayka B
KYJbTYpPE COBPEMEHHOM
YJIBTYD Y 10 7 3
MBUIH3ALIAN
Tema 1.3.
Bo3HukHOBEHME HAyKH U
OCHOBHBIE CTaINU €€ 9 6 3
HWCTOPUYECKOU IBOJIIOLIUN
Tema 1.4. Ctpykrypa
HAYYHOTO TMO3HAHUS 10 7 3
Tema 1.5. lunamuka
HAYKH KaK MPOIecc
IIOPO’KICHHS. HOBOTO 10 7 3
3HAHUS




Tema 1.6. Hayunbie
TpaJULMU U HAyYHbIE
peBoronuy. Turel
HAY4YHOH paliMOHaIbHOCTH

10

Tema 1.7. OcobeHHoOCTH
COBPEMEHHOT0 3Tara
pa3BUTHSI HAYKH.
[lepcrieKTUBBI HAYYHO-
TEXHHYECKOI'0 IIporpecca

10

Tema 1.8. Hayka kak
COIMAIbHBIA UHCTHTYT

Paznen 2. ®usiocodexue
npoodJieMbl MeIMIMHCKHUX
HAYK

52

36

16

Tema 2.1. @unocodus
MEIUIIMHBI U MCAHNIINHA KaK]|

Hayka

Tema 2.2. ®dunocodckue
KAaTerOpPUU ¥ IOHSATHUS
MEIUIIUHBI

Tema 2.3. Co3Hanue u
[IO3HAHUE

Tema 2.4. ConunaibHO-
onosoruyecKas u
IICUXOCOMaTHYeCcKas
POOIIEeMBI

Tewma 2.5. ITpoGaema
HOPMBI, 3JI0POBBS H
0ose3Hu

Tema 2.6.
MeTomoIOTHYeCKHEe
poOJIEMBI TYMaHU3auU
MEIULIMHEI U
3/IpaBOOXpPaHEHUS




Tema 2.7. Panimonanusm u
HAay4YHOCTb MEJIUIIUHCKOTO
3HAHUA

Pa3nea 3. UcTopus

MeIAUIINHbI 32 20 12

Tewma 3.1. Uctopus
MCAUIIMHBI KaK 4aCTb
UCTOPHUHU YEIOBEYECTBA

Tema 3.2. Pa3Butue
€CTECTBO3HAHUI U MEIUKO- 3 2
OHOJIOrMYECKUX HaykK

Tema 3.3. Menunuua

HOBOI'O BPEMEHH. 3 2

DKCnepUMEHTATBHBIN
epuos

Tema 3.4. OOmue
KOHLIEIINN HOBEUIIIEH 4 2
MeIuuHBI X X-XXI Beke

Tema 3.5.

Harypanmuctuueckue 3 2

MEeINKO-OMOJIOTH3aTOPCKHE
TEOpUHU

Tewma 3.6. HoBsiii 5Tan
Pa3BUTHUS MEAUIMHBI,
CBSI3aHHBIN C HAYYHO- 4 2
TEXHUYECKOU
pEeBOJIIOLIAEH

IToaroroBka pedepara 18
no 0uoJI0ruu

18

3. Coaepxanue TUCUMILIUHBI

Pazgen 1. O0mme npodaembl puiiocopun HAYKH.

Tema 1.1. IlpeaMer U OCHOBHBIC HampaBJieHust pumiaocopuu Hayku. Tpu
acrmekTa ObITHS HAyKU: HayKa Kak TeHepalys HOBOTO 3HAHUS, KaK COIMAIbHBIMI
MHCTUTYT, Kak ocobasi cepa KyJIbTyphl. JIOTMKO-3MTUCTEMOTOTHYECKUN TTOXO0]]
K HUccleloBaHuI0 Haykd. [lo3utuBHCTCKas Tpamuius B ¢uinocodhun Hayku.
Pacmupenne mons ¢unocodckoil MmMpoOIEeMAaTHKH B IMOCTIIO3UTUBUCTCKOM
¢unocopmm  maykm. Kommemmuu  K.Ilommepa, W.Jlakaroca, T.Kyna,
[1.®eitepabenna, M.Ilomann. Conmonoruueckuii W KyJbTypOJOTHUECKUN
MOIXOAbl K HCCIENOBAaHUIO pa3BUTUM Hayku. [IpoOrema uHTEpHanmM3Ma u




DKCTEPHAIM3MA B IMOHMMAHUM MEXaHMU3MOB HAyYHOU  JIESITENBHOCTH.
Konnenuuu M.Beb6epa, A.Koiipe, P.Meprona, M.Maskes.

Tema 1.2. Hayka B KyJbType COBPEMEHHOM  UMBHIM3ALUM.
TpaauMOHATUCTCKAM U TEXHOTE€HHBIM TUIBl IUBUJIM3ALUOHHOTO Pa3BUTHUS U
ux OasucHble 1eHHOCTH. lleHHOCTH HayuHOW panuoHanbHOocTH. Hayka u
¢unocodus. Hayka u uckyccrBo. Ponp Hayku B COBpeMEHHOM OOpa30BaHUU U
dbopmupoBanuy JTUYHOCTH. DYHKIMKM HAyKW B JKU3HU OOIIEeCTBa (HayKa Kak
MHPOBO33PEHUE, KaK IPOU3BOAUTEIIbHAS U COLIMATIbHAS CUJIA.

Tema 1.3. Bo3HUKHOBeHME HAYKH U OCHOBHbIC CTAAUM €€ HCTOPHUYECKOH
3posonuu. [Ipegnayka u Hayka B COOCTBEHHOM CMBICTIE CJIOBa. J[Be cTparerun
MOPOXKJICHUSI 3HAHUI: 000OIICHNE MPAKTUYECKOTO OIMbITAa U KOHCTPYHPOBAHUE
TEOPETHYECKUX MOJENel, O00ECHeUYrBAIOIIMX BBIXOJ 328 pPaMKH HAJTMYHBIX
HCTOPUYECKH CIOXHUBIIUXCS (OPM TPOU3BOACTBA U OOBIACHHOTO OIBITA.
CraHoBii€HUE OIBITHON HAyKH B HOBOEBPOIEHCKON KylbType. DopMupOBaHHE
UJICAIOB MaTEeMaTU3UPOBAHHOTO M OIBITHOTO 3HaHWS: OKC(hOpiAcKas IIKoJja,
Pomxep  bokon, VYumeam  Oxkam.  Ilpeamocbuiku ~ BO3HUKHOBEHUS
JKCIIEPUMEHTAJIBHOTO METOJa M €ro COECAUHEHUS C MaTeMaTUYEeCKUM
OIMCAaHUEM IPUPOABL. I'.I'anuien, dpeHcuc bakom, P.Jlekapr.
MupoBo33peHyeckass  pojib HAayKM B HOBOEBPOIIEMCKONM  KYJIBTYpE.
COLMOKYJIBTYpHBIE  IPEANOCBUIKM  BO3HMKHOBEHHMS  OKCIEPUMEHTAIBHOIO
METOJa M €ro COEOUHEHHMS C MaTEMaTHYECKUM ONMCAaHWEM IIPUPOJIBI.
dopMupoBaHUE HAYKH KaK NMPOo(heCCHOHATBHON e TeIbHOCTU. BO3HUKHOBEHUE
JUCLHUIUIMHAPHO- OPraHW30BaHHOW HAYKHU. TEXHOJIOrMYECKHE TNPUMEHEHHUS
Hayku. POopMHUpOBaHME TEXHMYECKMX HayK. CTaHOBJIEHWE COLMAIBHBIX H
TYMaHUTAapHBIX  HAayK.  MMHpPOBO33pEHUYECKHME  OCHOBAHUSA  COLMAJIBHO-
HUCTOPUYECKOI0 UCCIIETOBAHUS.

Tema 1.4. CTpykTypa Hay4YHOro no3Hanmsi. HayuyHoe 3HaHuEe Kak CJIOKHAs
pa3BuBawIasca cucremMa. MHoroobpasue THUIOB HAY4YHOIO  3HAHUAL
OMIUPUYECKMM M TEOPETHYECKUU YPOBHHU, KPUTEPUH HUX Pa3JINYCHUS.
OCOOEHHOCTH 3MIMPUYECKOTO0 M TEOPETUYECKOro si3blka Hayku. CTpykTypa
OMITUPUYECKOTO 3HAHWA. OKCHepHUMEHT u HaOmoaeHue. ClydailHble U
cucremMaruyeckue HabOmogeHus. llpuMeHeHne eCTEeCTBEHHBIX OOBEKTOB B
GbyHKIMHA TTPUOOPOB B CHCTEMATHYECKOM HaOmtoneHnu. J[aHHbIe HAOIIOICHUS
KaKk TUII OMIMPUYECKOIO 3HAHUA. OMIIMPUYECKHE  3aBUCUMOCTH H
smnupudeckue ¢aktol. [lponeayps dopmupoBanus ¢akra. Ilpobiema
TEOPETUYECKON Harpy>K€HHOCTHU (haKTa. CTPYKTYphl TEOPETUUYECKOIO 3HAHMUA.
IlepBuuHble TEOpeTHYECKHE MOJEIM M 3akOoHbl. PaszBuras  Tteopus.
Teopernueckrue MOJENIM KakK DJJIEMEHT BHYTPEHHEW OpraHu3aluu TEOPUH.
OrpaHM4eHHOCTh  TUNOTETHKO-JACAYKTUBHOW  KOHLEMNIMU  TEOPETUUYECKUX
3HaHUM. POJb KOHCTPYKTHBHBIX METOJIOB B JACAYKTMBHOM pa3BEPTbIBAHUU
Teopud. PasBepTeiBaHME€ TEOpUM  KAaK  Ipoliecca  pelIeHWs  3ajad.
[lapagurmanbHbie 00pa3ibl pernieHus: 3ajad B cocTtaBe Teopuu. [Ipobiiembl
reiesuca o0pasnoB. MareMaruzanus TEOPETHUUECKOro 3HaHUSA. Buubl



MHTEPIIPETAllMM MAaTeMaTU4YECKOro ammapara Teopud. OCHOBaHHS HAYKH.
Crpykrypa ocHoBaHmi. Mpaeansl ©W  HOPMBI  HCCIENOBAHMS M HX
COLMOKYJIBTYpHAs: pa3MepHOCTh. CHcTeMa UIEaIoB U HOPM KAaK CXE€Ma METOJIa
nestenbHocTH. Hayunas kaptuna mupa. Mctopuueckue Qopmbl HaydHOH
KapTuHbl Mupa. DyHKUMM HayyHOM KapTHHbI Mupa (KapTUHA MHpa Kak
OHTOJIOTHS, KakK (opma cucTeMaTH3alUU 3HAHUs, KaK MCCIEeI0BaTeNbCKas
nporpamMma). OrmepaloHalbHbIE OCHOBaHUS HAy4YHOM KapTHHBI MHpa.
OTHOILIEHHE OHTOJOTHYECKHX IIOCTYJIATOB HAayKH K MHPOBO33PEHUYECKUM
JOMUHAHTaM KyJbTyphl. @uiiocodckue ocHoBaHus Hayku. Ponib pumocodekux
uae 1 NpUHLIUIIOB B 000OCHOBAaHMHU HaydHOTro 3HaHMs. dPunocodckue naen kaxk
IBPUCTUKA HAay4YHOro moncka. Puiocopckoe OOOCHOBAHHE KaK YCIOBHE
BKJIIOYCHHMS HAYYHBIX 3HAHUU B KYJIBTYDY.

Tema 1.5. luHaMuKka HAYKM KaK IPOLECC MOPOKICHUS HOBOIO 3HAHMUS.
OOpaTHOEe BO3JCICTBHE HSMIUPUYECKUX (PAKTOB HA OCHOBAHHUS HAyKH.
@opMHUpOBaHUE IEPBUYHBIX TEOPETUYECKUX MOJEIed U 3aKoHOB. Poib
aHaJIOTUH B TeOpeTudecKoM noucke. [Iponenypbl 000CHOBaHMS TEOPETHUECKUX
3HaHUU. B3aUMOCBS3b JIOTUKHU OTKPBITUS U JIOTUKU 0OOCHOBaHUA. MeXaHU3MBbl
pa3BUTHS Hay4dHbIX NOHATHH. CTaHOBIEHUE PA3BUTOW HAYYHOM TEOpHHU.
Knaccuueckuil 1 Hekaccuueckuii BapuaHTbl (OpMUPOBaHUS Teopuu. ['eHnesunc
oOpa3ioB pemienust 3aaad. [Ipobnemubie cutTyanuu B Hayke. [lepepacranue
YacTHBIX 3ajady B mIpoOiembl. Pa3Burhe OCHOBaHWUN HAyKd MOJA BIHSHUEM
HOBBIX Teopuil. [Ipobrema BKIIOYEHHUS] HOBBIX TEOPETUUYECKUX MPEACTABICHUMN
B KYJIBTYDY.

Tema 1.6. Hayunble Tpaauuuy W Hay4YHble PeBOJIONHUHU. TUIMBI HAYyYHOUI
palMOHAIBHOCTH. B3ammonelcrBue Tpaauluid M BO3HUKHOBEHHE HOBOI'O
3HaHuA. HayuHble peBOJIOLMHU KaK MepecTpoiika OCHOBaHUU HayKu. [IpoGrembl
TUINOJOTUM HAYYHBIX PEBOJIOLMNK. BHYTpUAMCUUILIMHAPHBIE MEXaHU3MBbI
Hay4YHBIX PEBOJIIOLIUM.

MexaIucuMIUIMHApHBIE B3aUMOJICUCTBUS U «IAapaJurMalbHbIE IPUBUBKW» KAK
(dakTop pPEBOMIOLMOHHBIX TpeodpazoBanuii B Hayke. COIMOKYIBTYpHbBIE
NPEINOChUIKM TJIOOANBHBIX HAay4HBIX peBoironuii. Ilepectpoiika ocHOBaHUI
HAayKU U HU3MEHEHHUE CMBICIIOB MHMPOBO33PEHUYECKUX YHUBEPCAIMMN KYJIBTYpPBHI.
[IporHoctuueckas posb ¢uinocodckoro 3HaHug. dunocopus Kak reHepanus
KAaT€rOpHAJIbHbIX CTPYKTYp, HEOOXOAMMBIX JJIi OCBOCHHS HOBBIX THIIOB
CUCTEMHBIX OOBEKTOB. HayuHble peBOIIOIMM Kak TOYKM OU(ypKauuud B
pa3BuTuM 3HaHusA. HenmueiiHocTh pocta 3HaHMi. CelIeKTUBHAs POJb
KyJbTYPHBIX TPaAMLMHA B BbIOOpE CTparervii HaydHoro pasButus. IIpoGiiema
IIOTEHLIMAJIBHO BO3MOXKHBIX UCTOPUN HAYKH.

Tema 1.7. Oco0eHHOCTHM COBPEMEHHOI0 JTama Ppa3sBUTUHA HAYKH.
IlepcniekTrBBI HAyYHO-TEXHUYECKOTO mporpecca. [maBHbIE XapaKTEpUCTHUKH
COBPEMEHHOW, ITOCTHEKJIACCUYECKOW Hayku. COBpPEMEHHBIE  IPOLIECCHI
g depeHnranuy 1 nHTerpanui Hayk. CBsi3b TUCHUIUIMHAPHBIX U TPOOIEMHO-
OPHUEHTUPOBAHHBIX VCCIIEIOBAHU. OcBoenue CaMOpPa3BUBAIOIINXCS



"CHHEpPreTH4eCKuX"' CHCTEM M HOBBIE CTPATETMM HAYyYHOro mnoucka. Pomip
HEJIMHEWHOW JWHAMHKA W CUHEPreTUKM B  Pa3BUTUU  COBPEMEHHBIX
MPEACTABICHU 00 WMCTOPHUYECKH Pa3BUBAIONIMXCS CHCTeMax. | 1o0ambHBII
HBOJIIOLIMOHU3M KaK CHHTE3 3BOJIIOIIMOHHOIO M CHCTEMHOIO MOJIXOJO0B.
['moGasibHBI  2BOJIIOIIMOHU3M U COBpPEMEHHasi Hay4yHash KapTHHa MHpa.
COnmxkeHue H€aJoB €CTECTBEHHOHAYYHOIO U  COLMAJIbHO-TYMaHUTapHOTO
no3HaHusl. OCMBICIICHHE CBSA3EH COLMAIbHBIX U BHYTPUHAYYHBIX IEHHOCTEW KaK
YCIIOBUE COBPEMEHHOTO Pa3BUTHS HAayKH. BKiIrOYeHHE COLMAIbHBIX LIEHHOCTEN
B IpoIiecc BbIOOpa cTpaTeruil UCCIe0BaTeNbCKON AeaTeabHOCTH. Pacpenue
sToca Hayku. HoBble sTHueckue npoOsiembl Haykd B KoOHLE XX CTOJIETHS.
[IpoOneMa TryMaHUTapHOIO KOHTPOJISI B HAyKE M BBICOKUX TEXHOJOTHUSAX.
DKoJIorHYecKasi 1 COMalbHO-TYMAaHUTAPHAs SKCIEPTHU3a HAYYHO-TEXHUYECKUX
npoekToB. Kpusuc wuaeasa UEHHOCTHO-HEUTPAIbHOTO HCCICAOBAaHUSA U
npobiieMa UWACOJOTHM3MPOBAHHON HAayKd. OKOJOTHMYECKass JTHKa U ee
¢unocopckne ocHoBaHms. Dunocopus PYCcCKOro KOCMH3Ma | yYCHHE
B.M.Bepraackoro o Owochepe, TexHochepe u Hoochepe. I[Ipobdirembr
HKOJIOTUYECKON ATUKU B cOoBpeMeHHOM 3amannoit dunocodun (b.Kammukor,
O.Jleononba, P.Arrgunbn). IlocTHeknaccuueckas Hayka W U3MEHEHUE
MHPOBO33PEHYECKUX YCTAHOBOK TEXHOIE€HHOM nuBHiau3anuu. CHUEHTU3M U
antucureHTu3M. Hayka u mapanayka. [lonck HOBOro THma IUBHIM3ALMOHHOTO
pa3BUTHUS U HOBbIE (YHKIIMU HAYKU B KyJibType. HayuHas panudoHanbHOCTh U
npoOjema jauanora KyiabTyp. Poiib Hayku B MPEOJOJICHUH COBPEMEHHBIX
IJI00aJIbHBIX KPU3UCOB.

Tema 1.8. Hayka kak couMajibHbIii HMHCTHUTYT. Pa3nuuHble moaXoapl K
ONPENEICHUIO COIMANIBHOIO MHCTHTyTa Hayku. Mcropuueckoe pa3BHUTHE
MHCTUTYIIMOHAIBHBIX (pOopM HayuyHOU nearenbHOCTH. Hayunbie cooOmiecTBa u
UX UCTOpPHYECKHE THUIBI (pecryOiuka ydeHblX 17 Beka; HaydHble cOOOIecTBa
AIIOXU JTUCUUILIMHAPHO OpraHu30BaHHOU HayKH; dbopmupoBaHue
MEXIUCIUIUTMHAPHBIX COOOIIeCTB Hayku XX crosetus). HayuyHble MIKOJBI.
[TonroroBka Hay4HbIX KaJapoB. Mcropuueckoe pa3BUTHE CIOCOOOB TPaHCIALUU
HAy4YHbBIX 3HAHUM (OT PYKOMUCHBIX U3JJaHUN JI0 COBPEMEHHOI'O KOMIIBIOTEPA).
KommbroTepuzanus Hayku W €€ colUalbHble mociencTBui. Hayka u
skoHOMUKa. Hayka u Biacte. [IpoGnema CeKpeTHOCTH M 3aKPBITOCTA HAYYHBIX
uccienoBanuil. [I[podieMa rocyaapcTBEHHOTO pEryJupoBaHus HayK.

Pazgen 2. ®unocopckue npodieMbl MEAMIMHCKUX HAYK.

Tema 2.1. ®wiocodusi MeTUIIUHBI M MeIMIMHA Kak Hayka. Ounocodus kax
MHUPOBO33pEHYECKass M  OOLIEMETOJOJIOTHYECKass  OCHOBAa  MEIUIMHBIL.
OHTOJIOrMYECKUE, THOCEOJIOTMYECKNE U [IEHHOCTHO-HOPMATHBHBIE OCHOBAaHMS
MeauiuHbl. B3auMocBs3p  Guimocopckux u  OOIIEHAyYHBIX KaTEropud u
MOHATUN MeAuIHbl. Punocodus MEIUIMHBI, €€ 1eNu, 3aJa4d U OCHOBHAs
npobnematuka. I[lpeamer ¢unocodhun METUIIMHBI M €€ MECTO B Pa3BUTHHU
MEIWIMHBI U 3/paBooxpaHeHus. ['enesuc ¢unocoduu Memunuasl B XX Beke
KaK Mepexo/i K HOBOMY 3TaIly OCMBICICHHS MEANKO-OMOIOTHIECKIX U MEIUKO-



COLIMAJIBHBIX MpoOsieM. ['HOceonorudyeckue M JIOTMYECKUE OCHOBAaHMS
bunocopun MeTUIIMHBI, €€ HOPMBI U uaeansl. CUCTEeMHAs CTPYKTypa 3HAHUS B
bunocopun meaununbl. OOBEKT U MPeIMET MEIUINHBI, CTICTIH(PUKA MEIUITHHBI
KaKk HaykKu, Oa3upylomeiicss Ha eCTeCTBEHHOHAayYHBIX M  COIMAJIbHO-
rYMaHUTapHbIX 3HaHMAX. Crnenu@uka aHanuM3a OPUPOJHBIX U COLMAIBHBIX
SBJICHUM, a TaK)Ke 4YeJIOBEKa KaK IpeaMeTa MeIWLUHBL. EcTecTBO3HaHME U
meaunuHa. dunocopckue M METOTONOTHYECKUE AaCIEKThl B3aUMOJCHCTBUS
MEIULMHBI U OMoJoruu. MeTOoA0J0THYECKHE OCHOBBI OOIIEW MaTOJIOTUU Kak
Hayku. [lcuxomorus m meaunuHa. OOIIECTBEHHBIE HAayKH U MEAULIMHCKOE
3HaHue. DyHaaMeHTanbHbIE M IPUKIAIHBIE MCCIEIOBAaHHAS B MEIULMHE.
Knaccudukanms MeaUIMHCKUX HAyK Kak (umocodckas U METOI0IOTUYECKas
npobsiema. OO01iast TEOpUsT METUITMHBI KaK MHTETPallisl €CTECTBEHHOHAYYHBIX U
COIMOTYMAaHUTAPHBIX 3HAHUNU. OCOOCHHOCTH Pa3BUTHSA MEIUIMHBI B XX BEKe.
Crneunduka no3HaHusl B MEAUIIMHE, OCOOEHHOCTH IIPEIMETA, CPEACTB, METOAOB
u uenei. [IpodaeMbl KOMITJIEKCHOTO MCCIIEOBAHUS MEIUKO-HAYYHBIX MTPOOIIEM.
Crnenuduka ¢dunocopckoit mpoOIeMaTHKH NPOPUIAKTUKH W KIMHHUYECKON
NEeATENbHOCTH. [ECTECTBEHHOHAaydHbIE W COLMOIYMAHUTAPHBIE 3HAHUS B
MEIUIMHCKUX TEOpUsiX B cBeTe puinocopuu MeauiHbl. OCHOBHBIE MTPOOIEMbI
Y NPUHLMIBI 3HaHUA B ¢uinocopun meauuuubl. dunocopus MeTuIUHBI Kak
Teopuss U Mmetod. Ilmopanu3Mm HampaBieHu B Quiocopuu MeIULUHBI, HX
COLIMAJBbHO  HMCTOpHUYECKas  OOYCIOBIEHHOCTb.  MMpOBO33pEHUECKasT U
MeTojoJIoThyecKass (QyHKIUS (uinocopun MEIULUHBL, €€ POojb B Pa3BUTUU
MEIUIMHCKOrO 3HAHUSI.

Tema 2.2. ®dunocopckue KaTeropuu M MOHATHA MeIuMUUHbI. KomnyecTso,
KauecTBO M Mepa, UX METOJI0JIOTUYECKOe 3Ha4deHHe B (pumocopuu MeTUIHbI.
Mepa u Hopma B Meaunune. [IpoOGnema u3mMeHeHUs U pa3BUTHS B COBPEMEHHOMN
¢unocopun MeaunuHbl. KomuuecTBeHHbIE METO/BI U MpoOJeMa U3MEPEHUs B
coBpeMeHHOM MenuuuHe. JlerepmMuHusM u Meauiusa. [Ipodiema npuuymHHOCTH
(3tmonornn) B MemunuHe. Kpurtuka Teneosoruu U MHAECTEPMHUHHU3MA.
Merononornyeckuii  aHalau3 MOHOKay3alW3Ma U KOHAMIMOHAIM3Ma B
meaunuHe.  [IpobimemMbl  3THONOrMM B aHATOMO-MOP(OJIOTHYECKOM,
¢u3moorndyeckoM # (YHKIHMOHATHLHOM acriekTte. IIpobGiema MoHO- w
MTOJIMATHOJIOTHN  3a00JIeBaHUH, €€ METOIOJIOTHYCCKHI CMBICH. JlMalleKTuka
o0lmero ¥ crneuu(puueckoro, BHEIIHET0O W BHYTPEHHErO0 B MEAMIIMHE.
CTpyKkTypHO-(YHKIHOHAIBHBIE B3aMMOOTHOIIEHUS B MeauuuHe. /[nanextrka
oOIero ¥ MecTHOro B marosiorud. Kareropuu menoe u 4acTh, CTPYKTypa H
byHKIUSA B MeauLIMHE. J{HageKkTHKa U CHCTEMHBIHN MOAXO0/ B METUITIHE.

Tema 2.3. Co3Hanme W moO3HAHMe. Teopus OTPaKEHHUS U COBPEMEHHBIE
Hay4yHbI€ IPEJCTaBICHUs 00 3BOJIOLUU (OPM OTpaKEHHUsS B KUBOU IPUPOJIE.
OtpakeHue, NESITEebHOCTD, MO3HAHKME. METON0JIOTMYECKOE 3HAYEHUE TEOPHUH
OTpaKeHUs Uil MeIUUUHBL. Mo3r u ncuxuka. IIponcxoxieHne u CyniHoCTb
cosHanus. Co3HaHue "Kak BbICIIas @opMa IMCHUXHUYECKOTO OTPaKEHUS
neiicrBurenpHocTu.  [Ipobnema  upeanbHoro. IlpoGiema co3HaHus U



MICUXUYECKON JEATEIBHOCTH B HOpME © B mnaronorud. COOTHOLICHUE
(U3HOIOTHYECKOTO W TICUXHYEeCKoro B MeaunuHe. OTpakeHHWe, ero
MO3HABATEIbHBIE M IIEHHOCTHBIE AaCMEKThl. J[MaliekThka mporecca MO3HAHHUS.
EQWHCTBO 4YYyBCTBEHHOTO M PAIMOHAIBHOTO B IIO3HAHWHU. OMIUPU3M H
mpobJieMa TEOPETHIECKON HAarpy>KEHHOCTH IMITUpHUUYEcKoro 3HaHus. [IpoOiemsl
KpHUTEpUsI UCTUHBI B Guiaocopun U MeauluHe. TOYHOCTh KaK OJIHA U3 OCHOB
WCTUHHOCTH 3HaHUs B MenunuHe. [IpoOiiemMbl JIOrMKO-MaTeMaTHYECKOW H
CEMaHTHUYECKOM TOYHOCTH 3HaHMUA B MeauuuHe. IloHsTHE MeToja MO3HaHUS.
CootHomienue puiocodckoro, oOMEHayYHOTO U KOHKPETHO-HAYYHOT'0 METO/1a
B MenunuHe. dakT m HaydHas npoOriema. ['mmore3a w HaydHas TEOpHs, UX
JIOTHYECKasi CTPYKTypa M Mo3HaBaTeIbHasA (PYHKITUS B METUIIUHE. DKCIIEPUMEHT
W MOJICIMPOBAaHUE, UX POJIb B MEAUIMHCKOM MO3HAaHUU. Bo3pacranue ponm
nmpudopa B MeaunuHe. MEeToI0IOTHYeCKue MPoOIeMbl U3MEPEHUN B METUITUHE.

JIlmarHocTuka KaK crienupuIecKuit IMO3HAaBaTEIbHBIN npouecc.
AJIbTEpHATUBHOCTb U JIOTIOJHUTEIBHOCTh  KJIMHUKO-HO30JOTHUYECKOTO U
AK3UCTECHIIUATBHO-aHTPOIOJIOTHYECKOTO IMOJXOJ0B B JIUaTHOCTHKE.

Kimanveckuii 1uaruos.

Tema 2.4. CounanabHO-0M0JI0THYECKAsA U MCHX0COMATHYECKAS] MPO0OJIeMbl.
dunocodckre acneKkThl COIUATbHO-OMOJIOrHUecKo mpobiemsl. [lnanexkTrka
COIMAIIBHOTO ¥ OWOJOTHYECKOTO B TMPHUPOJE 4UeIoBeKa. MeauruHa W
COIMAIbHO-OMOJIOTHYECKOH  MpoOJieMa: SMIMPUYECKHE U TEOPETHUYSCKHE
B3aMMOCBSI3U MEAUIUHBI C OMOJIOTHEN U COIMATbHO-TYMAHUTAPHBIMU HayKaMU
MIPU M3YYCHUH HOPMBI M TAaTOJIOTHH, 370POBbSI U 0OJIE3HH, OOIIECTBEHHOTO
3M0poBhbsl M 3abojeBaeMocTd. CormanbHO-OMOIOTHYECKass O0yCIIOBICHHOCTh
310pOBbs U Oo0Jie3HM uenoBeka. [Ipobiiema penykimoHu3Ma B COBPEMEHHOIM
MeauiMHe. BpipaboTka KayeCTBEHHO WHBIX MPUHIMIIOB MEIULUHBI B
OTHOUIEHUU K JXKU3HU U CMEPTU BOOOIIE M YETOBEYECKONM B OCOOEHHOCTH.
dunocodckre acmeKkThl ICUX0COMAaTHYeCKOU mpodsemsbl. [lcnxocoMaruueckuii
MOAXO/l B COBPEMEHHOUN MEIUIIMHE.

Tema 2.5. IlpobGjiema HOpMBI, 310pOBbs M 0oJie3Hn. Dunocodckue u
COIMAJTbHBIC aCIEKTHl YUYEHHUS O HOpPME, 370pOBbe U 00je3Hn. Dunocodckue u
METOJI0JIOTUYECKHE TMpoOsieMbl Ho30j0ruu. Ho3omornueckass eauHUIA Kak
AMITUPUUECKOE u TEOPETUYECKOE MIOHATHE. AHTHHO30JI0TH3M.
MeTomoorndecKuii aHaIu3 MOHATHNA HOPMa | MaTOJIOTHs, 3T0POBbE U O0JIC3Hb.
bonesnp u martomoruueckuit mporecc. [IpobiemMa «ypoBHS» MAaTONOTUU B
MMO3HAHUU HOPMBI U 00J1e3HU. bruosornueckuii ¥ colManbHbIN acTeKThl HOPMBI,
3I0pOBbsl U 00JIe3HU. 310POBBhE U 00JIE3HB, UX MECTO B CHCTEME COIMAIbHBIX
IIEHHOCTEH 4esoBeKka U olmiecTBa. 370poBbe U 3a0oieBaeMocTh. ColuanbHas
ATUOJIOTHSI 37I0pOBbs U Oosie3HU. bone3nu nuBunu3anuu. bosie3Hs U JIUYHOCTH
6onpHOTO. MCccnenoBanue OTHOMICHUS JIFOJIEH K )KM3HU U CMEPTU B KPU3UCHBIX
ycioBusix. [loHsTHs O0OIIECTBEHHOTO 3J0pPOBbS M 3a00JI€BA€MOCTH, UX
METOJOJIOTUYECKUI aHalIu3. 3I0pPOBbE HACEJCHMsS KaK II0Ka3aTellb €ro
COIMAJIBHOTO U YKOHOMHUYECKOT0 OJIaromoIyyusl.



Tema 2.6. Mertogosiornyeckue mnpodJieMbl TI'yMAaHM3alUU MEAULHUHBbI H
3ApaBoOXpaHeHus. 310POBbIA 00pa3 MKU3HU: CYIIHOCTh U METOJ0JIOTHYECKUE
MOAXO0/bI K €r0 M3y4YeHUt0. bro3Thka — HayKa O CaMOLIEHHOCTH >KU3HHU, OCHOBA
Ul BBIPAOOTKM HOBOM  MOpAJbHO-3TUYECKOM CHUCTEMBI, YEJIOBEYECKUX
B3auUMOCBs3eil u  oTHoumeHuil. ConepkaHue OHOITUKH: MOPAIbHOCTh
HKCIIEPUMEHTOB Ha YEJIOBEKE, IPUUMHBI CAMOYOUICTB UM OTKa3a OOJBHBIX OT
JICYEHHUs M0 KU3HEHHO-BAXXHBIM IOKa3aHMSM, NMpoOJIeMbl 3BTaHA3uU, abopTa,
HOBBIX PENPOAYKTHBHBIX TEXHOJIOTMM, TPAHCIUIAHTALlMA OPraHOB M TKaHEM,
MEIULMHCKOW  TEHETHKH, TEHHOM  WHXXEHEpPUHW, IICUXUATPUH, IpaB
OyUIEBHOOOJIbHBIX, COLIMAJIbHOW CIPABEAJMBOCTH B HOBOM HJEOJIOTUH U
MOJIUTUKE B 00JIaCTH 3IpaBOOXPaHEHUSI.

Tema 2.7. PauuoHaIM3M U HAYYHOCTHh MeIMUIMHCKOro 3HaHus. CTpykrypa
TEOPETHYECKOr0 3HAaHWA B MEIULMHE: MpoOJieMa, TUIIOTe3a, 3aKOH, TEOpHs,
MYJBTHINCIMIUIMHAPHBIM ~ CUHTE3. Maeansl HAydHOCTH  COBPEMEHHOIO
MEIUIMHCKOTO 3HaHUA. MeToA0I0rn4ecKre MpooIeMbl aHaan3a MEIULUHCKON
«OHTOJIOTMYECKON pEeaJbHOCTH» B PA3IMUHBIX Mapagurmax: Bocrtok — 3amapg,
rYMOpP&JIM3M —  Hay4dHble JUCUUIUIMHAPDHBIE  €IWHHUIBI  3HAaHUA  —
MYJIbTUIMCIMIUIMHAPHBIM  cUHTEe3. COBpEMEHHbIE TEHICHLUUU  Pa3BUTHUSA
MEJIUIMHCKOTO 3HAHUA: OT KJIACCHUYECKOr0 pPALMOHAIM3MAa K COBPEMEHHOMY
MMOCTHEKJIACCUYECKOMY  (MYJIbTUAUCUUIUIMHAPHOCTh, CHHEpPreTUKa | Jp.)
BUJICHUIO OOBEKTa U MpeIMEeTa MEAUIIMHEI.

Paznen 3. UcTopusi MeJULIMHBI.

Tema 3.1. Hcropusi MeIMUMHBI KaK 4YacTb HMCTOPHM YeJ0BEe4YecTBA.
MHTepHAUMOHAIBHBIN XapaKTep pa3BUTHUS MEIULMHBL. VICTOpHsS MEAUIMHBI KaK
Hayka. llepuonm3amuss M XpPOHOJOTHUS BCEMUPHOW HWCTOPHUM MEIULIUHBI.
W cTOYHMKM M3y4YEeHUS] HCTOPUU MEAMIMHBL. BO3HHKHOBEHHE BpaueBaHUS U
HapOJHOM MeIMIMHBL. Pa3BUTHE TPAaJULIMOHHOW HApOJHOM MEIHULMHBI U
MEpBbIE IIard HAYYHOW MEIMLMHBI. MEJMIIMHA CPEIHEBEKOBbS B BU3AHTHH, Y
HapoJOB BOCTOKA. PAa3BUTUE KIMHUYECKOTO HAONIONEHUS B MEIULIMHE
xanu(aToB, KHEBCKOM pycH U MOCKOBCKOT'0O rocyfapcTsa. MenuinHa paHHero u
MO3JIHET0 CpeAHEeBEKOBbs. [IpeoponeHne aHTMHAYYHBIX CXOJIACTUYECKHX U
PEJIUTHO3HBIX JIOTM, Pa3BUTHE ONBITHOTO 3HAHUS U KIIMHUYECKOTO HAaOIIOICHHUS.

Tema 3.2. Pa3BurHe eCTECTBOZHAHUS H MEAUKO-OMOJOTMYECKHX HAYK.
BHenpenne aHaTOMUYECKUX BCKPBITHM B MPENOJABAHUE MEIULIMHBI B 3anaJHON
EBpone. OMmnupuyeckue MeToJlbl OOpbOBI C SMUAEMHUSIMH OCO0O OIACHBIX
uHpexkuit 1 paneBor uHbekue. DxcrnepumenTanbHbii Metoa. JI. [acrepa,
nepBblie mactepoBckue craniuu (Bo @panmuu,1885 u Poccun, 1886). Passutue
YUYEHHsI O 3alllMTHBIX CHUJIaX OpraHu3Ma: KierouHas ((aromurtapHas) Teopus
ummynutera (M. U. MeunuxoB, 1883, Poccusi) u rymopanbHas Teopus
ummyHnutera (I1. Dpnux, 1990, I'epmanus). PazButue OGakrepuonoruu: P.Kox
(1843-1910, I'epmanwmsi); €ro WCCIACAOBAHMS IO 3THOJIOTHH CHOMPCKOU SI3BBI
(1876), paneBpix wmHbekmuii (1878), oTKphITHE BO30YyIUTENEH TyOEpKyIe3a



(1882) u xonepsr (1883). Cranomnenue Bupycosnoruu. JI. M. VBaHoBCkuii
(1864-1920, Poccus).

Tema 3.3. MeauumHa HOBOr0 BpeMeHH. JKCIEPHUMEHTAJbHBbIN IEepPHO.
JlocTHKEeHUS N0 M3YYEHHIO OTAENbHBIX CUCTEM M (YHKUMA opraHusma: P.
Hexapt (1596, ®pannust), A.l'amnep (1708-1777, Ulseitapus), JI. ['anbBanu
(1737-1798, HWramus), &.Maxauagu (1783-1855, Opannusa), A. M.
dunomadurckuit (1807-1849, Poccus), Y. Miomnep (1801-1858, I'epmanns), K.
Jlropsur (1816-1895, IN'epmanus), 3. drobya-Perimon (1818-1896), K. bepnap
(1813-1878, ®panmus), I'. 'enpmromeir (1821-1894, T'epmanus). PazButue
HepBu3Ma U hopMmupoBanue HeliporenHon treopun B Poccuu: E.O.Myxun, U. E.
Hanekockuii, 1. M. Ceuenos, C. II. borkun, W1. I1. IlaBaoB. 1. M. Ceuenon
(1829-1905, Poccus); ero tpyn «Pediekcer romoBaoro mosra» (1863). H. II.
[TaBnoB (1849-1936, Poccusi). Ero tpya «Jlekmuss o paboTe TIIaBHBIX
nuieBapuTeNnbHbIX Jkene3» (1897). Yuenme U. II. IlaBmoBa 00 yCIIOBHBIX
pedaekcax u BbICIIEH HEPBHOM AESITEIbHOCTH.

Tema 3.4. O0mue koHuenuuu Hopemen meauuuubl XX-XXI Beke. Teopun
COLIMAJIbHON OOYCIIOBJICHHOCTH 370POBbsS: TEOpHs (PAKTOPOB PHUCKA 370POBbS,
TEOpHUsl POJK 370pPOBOro oOpa3a Ku3HHM, (POpMHpOBAHHE 370pOBOrO 00pasza
KU3HU U CAaHOJIOTUU, TEOPHS «IIOPOYHOTO Kpyra HUIIETHI U 00JIe3HE», Teopus
«Oone3Hel MUBUWIM3ALMW» U COLUAIBHOM Ae3anantanuu. Harypanucruueckue
TEOPUU  HAPOJOHACEIICHHS M 3ApPaBOOXPAHEHUS:  MaJbTy3HaHCTBO,
HEOMaJIbTY3UaHCTBO, TEOPUSI «ONTHMYMa HACEJEHUS», TEOPUS KOHBEPTEHIIUU
OOIIECTBEHHBIX CHUCTEM, 3/I0POBBSI HACEICHUS U 3PABOOXPAHECHHUS.

Tema 3.5. Harypanucruyeckue MeIMKO-0H0JI0IH3aTOPCKHUE TEOPUH: TEOPHUS
counobnonorur 3.0. YuIbCOHA, TEOpPHUS ATOJOTUH, TEOPHS UEIOBEUECKOMN
skoJioruu. Teopust «ctpece» u odmiero amantaimoHHoro cuuapoma (OAC) T
Cenbe, Teopum  ¢dpeiiauzma, HeoppeauzMa,  NCUXOAHATUTUUYECKOU
MICUXOCOMATHUKH, TEOPUS HEOTHINOKpaTu3Ma U OHOTHUIONOTHHU. Teopuu
(YHKIMOHATIBHOM MEIUIIMHBL:  TEOpHUs IEJUTIONSPHOM TATOJIOTMM U €€
BAPUAHTBI, KOPTHUKO-BUCLIEpalibHAsI Teopus. JleTepMUHAMOHHAs TEOpHUs
MEIULIHBI.

Tema 3.6. HoBblii 3Tam pa3sBUTHS MeAUIUHbI, CBA3AHHBIA C HAY4YHO-
TEeXHUYECKOM peBOJIIOLUEH. IIepconanuzupoBanHas MEIUIINHA.
NcKyCCTBEHHBIM MHTEUIEKT B AUArHOCTHKE W JieueHWU. HaHoTexHonoruu u
MEIUIIMHCKUE  pOOOTH..  BHONMPUHTMHT W HWCKYCCTBEHHBIE  OPTaHBHI.
TenemenuuvHa U JUCTAHIUMOHHOE JIEUCHHE. YTPABJICHHE 3J0POBHEM UEpE3
HOCHMBIE YCTPOKCTBA.

4. O0pa3oBare/ibHbIC TEXHOJIOTHH
B kadectBe 00pa3oBaTeNbHBIX TEXHOJOTHM HCIOJIL3YIOTCS ~ AKTHUBHBIE

O6p330BaTCHBHBIC TCXHOJIOTHNH (JIGKI_II/II/I, CCMHUHApPBLI, KOMIIBIOTCPHEIC
IpC3CHTAINU 1 pe(bepaTLI I1IO0 KOHKPCTHBIM BOIIpOCaM UCTOPHUHU HaYKI/I)



B ydeGHOM mporiecce o uctopuu U GuiocoPpuu HayKd aKTUBHO UCTIOIB3YIOTCS
HOBBIE TEXHOJIOTUHM 00yUY€HHUs, OCHOBY KOTOPBIX COCTABIIAIOT:

KOMITCTEHTHOCTHBIM TOIXOJ Kak KJIFoueBas KaTeropusl COBPEMEHHOMN
o0pa3oBaTenbHON MapaJurMsl;

KOMMYHUKATHBHasE ~ KOMIIETEHIIMSI ~ KaKk  HEOOXOAMMOE  YCJIOBHUE
OCYILIECTBIICHUS] MEKKYJIBTYPHOU MPOPeCCHOHATFHON KOMMYHHKAIIUH;
OpHEHTalusl Ha OOIIeNpU3HAHHBIE YPOBHM BIAQJCHUS UCTOpUEH U
dbunocodueit Hayku;

JMYHOCTHO-OPHUEHTUPOBAHHBIN MOIXO, MPEAIOJATraloIiii paBHOIPaBHbIC
B3aMMOOTHOIICHUSI MKy YYaCTHUKaMHU y4eOHOro Iporecca B arMocdepe
COTPYJHHYECTBA, aKTHUBHYIO W OTBETCTBCHHYIO IO3WIIUIO ACIHUPAHTOB 3a

XOJI ¥ pe3yJIbTaT OBJIAJCHUSI HCTOPUH U HUITOCOPUN HAYKU;

. HCIIOJIB30BaHHUC

COLMAJIBHO

OPUCHTHPOBAHHBIX

CIOCOOCTBYIOLIUX IPEIMETHOMY U COITUAIBHOMY Pa3BUTHIO aCITUPAHTOB.

5. Y4eOHOo-MeTOANYEeCKOE 00ecTieueHHe CAMOCTOSITeIbHOM padoThI

acCMPaHTOB

Tema IUCHUNIMHDbI

Buja camocTosaTeILHOM

padoThbI

OcHoBHasl JiuTepaTypa

Tema 1.1. Ilpeamer u
OCHOBHBIE HaIlPaBJICHUS
COBpPEeMEHHOH (unocodhun

HayKH

PaGora co cripaBouHOI
JUTEpaTypou

CocraBiieHre KOHCIIEKTOB

Crenun B.C. Ucropus u
bunocodus HayKu: yueOHUK
JUISL aCTIUPAHTOB U
COMCKATeJeH YUEeHOU CTeneH!
kannuaara Hayk / Crenun B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

Tema 1.2. Hayka B xynbType
COBpPEMEHHOW LIMBUIIN3ALIUN

Pabota co cripaBouHO
JUTEPaTypou

CocraBiieHHe KOHCIIEKTOB

Crenun B.C. Ucropus u
bunocodus HayKu: yueOHUK
JUISL aCTIUPAHTOB U
COMCKaTeJe YUYEeHOU CTeneH!
kannuaara Hayk / Crenun B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

Tema 1.3. Bo3HukHOBEeHHE
HAyKH U OCHOBHBIE
CTaguu €€ HCTOPUICCKOM
9BOJIIOLIUH

Pabota co cripaBouHO
JUTEPaTypou

CocraBiieHHE KOHCIIEKTOB

Crenun B.C. Uctopus u
dmtocodpus HayKu: yaeOHUK
JUTSL aCTIUPAHTOB U
COMCKATeJe YUEeHOU CTeneHn
kanaunata Hayk / Crenud B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

TEXHOJIOTHH,




Tema 1.4. Crpykrypa
HAy4YHOT'O IO3HAHUS

PaGora co cripaBouHOI
JuTEepaTypou

CocraBiieHie KOHCIIEKTOB

Crenun B.C. Ucropus u
bunocodus HayKu: yueOHUK
JUTSL aCTIUPAHTOB U
COMCKaTeJe YUEeHOU CTeneHn
kannuaara Hayk / Crenus B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

Tewma 1.5. Jlunamuka HayKu
KaK IPOLECC TOPOXKIACHUS
HOBOT'O 3HAHUS

Pabota co cripaBouHOA
JUTEPaTypou

CocraBiieHHE KOHCIIEKTOB

Crenun B.C. Ucropus u
bunocodus HayKu: yueOHUK
JUISL aCTIUPAHTOB U
COMCKaTeJe YU4eHOU CTeneHn
kannuaara Hayk / Crenun B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

Tewma 1.6. Hayunsie
TpaJuLMU U HAY4YHbIE
peBomonuy. TUIbl HAYYHOU
PaLMOHAIILHOCTH

PaGora co cripaBouHOI
nutepaTtypoit CoctaBieHue
KOHCIIEKTOB

Crenun B.C. Uctopus u
dmrocodpus HayKu: yaeOHUK
JUISL aCTIUPAHTOB U
COMCKaTeJe YUYEeHOU CTeneH!
kanauaara Hayk / Crenun B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

Tema 1.7. Ocobennoctu
COBPEMEHHOI0 3Tara
pPa3BUTHA HAYKH.
[IepcnekTuBbI HAY4HO-
TEXHUUYECKOTI'0 IIporpecca

PaGora co cripaBouHOI
JUTEpaTypou

CocraBlieHHE KOHCIIEKTOB

Crenun B.C. Uctopus u
dmrocodpus HayKu: yaeOHUK
JUTSL ACTIMPAHTOB H
COMCKAaTeJel YYEHOU CTENEHU
kanaunata Hayk / Crenus B.C.
— MockBa : AkageMU4ecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.

Tema 1.8. Hayka kak
COLIMAJIbHBIA HHCTUTYT

Pabota co cripaBouHO
JUTEPaTypou

CocraBiieHiie KOHCIIEKTOB

Crenun B.C. Uctopus u
bunocodus HayKu: yueOHUK
JUISL aCTIUPAHTOB U
COMCKATeJeH YUEeHOU CTeneH!
kannuaara Hayk / Crenun B.C.
— MockBa : AkageMudecKui
npoekt, 2020. — 423 c. —
ISBN 978-5-8291-3324-5.




Tewma 2.1. ®unocodus
MEMIIMHBI ¥ MEUITMHA KaK

HayKa

KoHcnekToB IloaroroBka

Pabora co cripaBouHOi
JIUTEPATypOM

CocraBienue

JOoKJiaga

Cospemennsle punocodcekue

poOJIEMbI €CTECTBEHHBIX,
TEXHUYECKUX U COIIATIHHO-
rymMmaHuTapHbix Hayk / [log pen.
B.B. MuponoBa. M.:I"apnapuku,
2006.

Tema 2.2. ®unocodcekue
KaTCropuu U InOoHATHA
MCAUILINHBI

Pabora co cripaBouHOi
JIUTEPATypOM

CocraBienue
koHcnekToB [loaroroska
IOKJIama

Cospemennsle punocodcekue

poOJIEMbI €CTECTBEHHBIX,
TEXHUYECKUX U COIIMATIHHO-
rymMaHuTapHbix Hayk / [log pen.
B.B. MuponoBa. M.:I"apnapuku,
2006.

Tema 2.3. Co3Hanue u
[IO3HAHUE

PaGora co cripaBouHOif
JIUTEPaTypoi

CocraBiieHue
koHcnekToB [loaroroska
IoKJIaza

CoBpemennblie puiocodcekue
poOJIEMbI €CTECTBEHHBIX,
TEXHUUYECKUX U COLUATBHO-
rymanuTapHbix Hayk / [lojg pen.
B.B. Muponosa. M.:
lapmapuxu, 2006.

Tewma 2.4. ConmanbHo-
Ouosiornveckas u
MICUXOCOMAaTHYCCKas
poOJIEMBI

Pabora co cripaBouHoOi
JIUTEPATypOM

CocraBiieHue
koHcnekToB [loaroroska
IoKJIaza

CoBpemennblie puiiocodckue
poOJIEMBI €CTECTBEHHBIX,
TEXHUYECKUX U COIIHATHHO-
ryMaHuTapHbIX Hayk / [log pen.
B.B. Muponosa. M.:
lapnapuku, 2006.

Tema 2.5. IIpobiema HOpMBI,
3I0POBBS U OOJIE3HU

Pabora co cripaBouHoOi
JIUTEPATypOM

CocraBiieHue
KkoHcIekToB [Toaroroska
IOKJIaaa

CoBpemennblie puiocodckue
pOoOJIEMbI €CTECTBEHHBIX,
TEXHUUYECKUX U COLUATbHO-
rymanuTapHbix Hayk / [lojg pen.
B.B. Muposnoga. M.:
lapnapuku, 2006.

Tema 2.6.
Mertoponorniyeckue
po0JIeMbl T'yMaHU3alUH
MEIUIUHBI 1
3/IpaBOOXPaHEHHUSI

Pabora co cripaBouHoOi
JIUTEPaTypoi

CocraBiieHue
koHcnekToB [loaroroska
noKJazaa

CoBpemennblie puiocodckue
poOJIEMbI €CTECTBEHHBIX,
TEXHUYECKUX U COIIMATIHHO-
rymMaHuTapHbIX Hayk / [log pen.
B.B. Muponosa. M.:
lapnapuxu, 2006.




Tema 2.7. Paninonanusm u
HAay4YHOCTb MEJIUIIUHCKOTO
3HAHUA

Pabora co cripaBouHOi
JIUTEPATypOM

CocraBienue
koHcnekToB [loaroroska
IOKJIama

Cospemennsle punocodcekue
poOJIEMbI €CTECTBEHHBIX,
TEXHUYECKUX U COIIATIHHO-
rymMmaHuTapHbix Hayk / [log pen.
B.B. MuponoBa. M.:I"apnapuku,
2006.

Tewma 3.1. Uctopus
MEIUIMHBI KaK 4acTh
HCTOPHH YEIOBEYECTBA

Pabora co cripaBouHoOi
JIUTEPATypOM

CocraBienue
koHcnekToB [lonroroska
JoKJIaaa

HcTopus meauunHb! | y4eOHUK /
1O. I1. JIucunpld. - 2-€ U3,
nepepad. u gom. - M. : [IDOTAP-
Menmua, 2015. - 400 c.
ISBN 978-5-9704-3139-9.

Tema 3.2. Pa3Butue
€CTECTBO3HAHUS U MEIUKO-
OHMOJIOTMYECKHUX HAYK

Pabora co cripaBouHOi
JIUTEPATypOM

CocraBienue
koHcrnekToB [lonroroska
JoKJIaaa

Hcropus Mmeauuune : yaeOHUK /
1O. I1. JIucuiply. - 2-€ u3g.,
nepepad. u gom. - M. : [IDOTAP-
Menua, 2015. - 400 c.
ISBN 978-5-9704-3139-9.

Tema 3.3. Menuuuna
HOBOT'O BPEMEHHU.
DKCnepuMEHTAIbHBIN
nepuo.

Pabora co cripaBouHoOi
JIUTEPATypOM

CocraBiieHue
KkoHcIekToB [Toaroroska
IOKJIaaa

Ucropus Meauuune : yaeOHUK /
1O. I1. JIucunply. - 2-€ u3g.,
nepepad. u gom. - M. : IDOTAP-
Menua, 2015. - 400 c. ISBN 978-
5-9704-3139-9.

PaGora co cripaBouHoOif

Hcropus Mmeauuune : yaeOHUK /

Tema %.4. 96mne KOHIIEIIINH JUTEPaTypon 10. TL. JIncHIpbE. - 2-¢ 31,

HOBEHILEH MeMLMHbL XX- CocraBneHne nepepab. u jom. - M. : TDOTAP-
XXI Beke KoHcnekToB [Toaroroska Menua, 2015. - 400 c.
IOKJIaga ISBN 978-5-9704-3139-9.
Pabora co cripaBouHOI

JUTEpaTypoit Ucropus Mmeauuue : yaeOHUK /

Tema 3.5. IO. I1. JIncuiprn. - 2-e u3g,.,
Harypanucruueckue MeIuKO- CocraBnenue nepepad. u gom. - M. : [DOTAP-

6I/IOJIOFI/ISaTOpCKI/Ie TCOPUU

koHcnekToB [loaroroska
IoKJIazga

Memna, 2015. - 400 c.
ISBN 978-5-9704-3139-9.




PaGora co cripaBouHOiA

Tema 3.6. HoBblii Tan mTeparypoit Hcropus MeaumuHb ;| yaeOHUK /
Pa3BUTHUS MEAUIMHBI, 10. I1. JIucuuplx. - 2-€ U31.,
CBSI3AHHBIN C HAYYHO- CocraBnenue nepepab. u gom. - M. : TDOTAP-
TEeXHMYECKOH peBotionueli |KOHCIEKTOB lloaroToBka Menwua, 2015. - 400 c.
JOKJIaga ISBN 978-5-9704-3139-9.

HToro yacos Ha caMoCTOATENbHYIO padoTy: 18

CaMmocTosiTennbHasi paboTa acmupaHTOB MPOBOAUTCS B (Qopme U3ydeHHUs
OTIIETBHBIX TEOPETUYECKUX BOMPOCOB II0 TMpejiaraeMod JMTepaType u
MOATOTOBKY K CEMHUHapaM B BHUJE JOKIAIOB U cooOuieHuid. B mporpammy
CaMOCTOATENIbHON pabOThl BKIIOUAETCS TaKXKe HamucaHue pedepara 10
ucropuu u pustocopuu HayKu.

CamocrosiTenpbHas ~ paboTa  MOJKPEIUISETCS  YU4eOHO-METOAMYECKUM |
uHDOpPMAIMOHHBIM ~ OOECIIEYCHHEM, BKIIOYAIOIMIMM  Y4YEOHHUKH, Y4eOHO-
METOJMYECKHE  TOCOOHus,  KOHCIEKThl  Jiekuuid.  OCHOBHBIE  BHJIBI
CaMOCTOSATEIILHON pPabOThl: B YWUTAIBHOM 3ajie¢ OMOJMOTEKH, B JTOMAITHUX
YCIIOBUSIX C JOCTYIOM K pecypcam MuTepHer.

6. OuleHOYHBIE cpeacrea AJisl TEKYIHEIro KOHTPOJISA yCIIEBaAaeMOCTH,
arTreCcTalm 10 uToraMm OCBOCHUA JUCHUIIIMHDBI.

OCHOBHOM KOHTpPOJIb 3HAaHUM OCYIIECTBISIETCS B IPOLECCE YYacTUs B
ceMHUHapax (JOKIaJbl, 00CyXIeHUs, AUCKyccun). Llenb KOHTPOIIs — Mmosty4eHue
uHbopMalluu O pe3ylbTaTaXx OOydYyeHUss U CTENEHH HX COOTBETCTBUSA
pe3ysibTaTaM 00y4YeHusl.

6.1. Texymuii KOHTPOJIb

Texymmuii KOHTPOJIb yCHIEBA€MOCTH, T.€. IPOBEPKAa YCBOCHHS yYEOHOTO
MaTepUalla, PETyJISIPHO OCYIIECTBISETCA HAa NMPOTSHKEHUU cemecTpa. Tekymas
camocTosiTenbHass paboTa acmupaHTa HampaBieHa Ha yriayOleHwe u
3aKpEIUICHUE 3HAaHUW, U PAa3BUTHE NMPAKTUYECKUX YMEHUM.

Bomnpocs! 1uist TeKyero KOHTpoJIs:

1. Ilpeamet pumocoduu Haykn. Punocodrs HAYKH KaKk CaMOCO3HAHNUE HAYKH.
2. Tlo3uTHBHUCTCKas KOHIENIHs cooTHOIIEeHUs punocopuu u Hayku (O. KoHr,
Jx. C. Munns, I'. Cniencep).

Heono3utueusm. OCHOBHBIE UAECU U METOIOJIOTHS.

Kpunrnuecknii parmonanusm K. ITonmepa

KoHnuennus uccnenoparensckux nporpamm M. Jlakaroca.

KoHnuenuus ncropuueckoi iuHaMuky Hayku T. KyHa.

«Amnapxucrckas snuctemosnorus» [1. deliepabenna.

[TpoGieMaTuka U JOCTHXKEHUS OTEYECTBEHHON (Pritocohun HaAyKu.
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MHHOBalMM M TpPEEeMCTBEHHOCTh B pa3Butuu Hayku (/[x. Xonaton, M.
[Tonanu, C. Tynamun).

Hayka B KyJIbType COBpeMEHHOM  LMBWIM3alMu.  LleHHOCTh  HaydHOU
PaLMOHAITBHOCTH.

Crnennduka HayyHOTO 1Mo3HaHus. OyHKIIMKU HAYKU B )KM3HU OOIIECTBA.
AHTHnuHas ¢puinocodus U MPeanOChITIKA BOSHUKHOBEHU S HAYKH.
OcoOEHHOCTH HAy4YHOTO MBIIUICHUS B DJIIOXY CpPEIHEBEKOBbs. Poib
YHUBEPCUTETOB.

Crnenuduka u CTpyKTypa SMIUPUUECKOTO TO3HAHUSI.

Crnennduka u CTpyKTypa TEOPETUYECKOTO MMO3HAHMUS.

OcHoBanust Hayku. Mneanbl 1 HOpMbI HAYYHOTO HCCIIEIOBAHUSI.

Hayunas kapTriHa MUpa, €€ CBSI3b C MUPOBO33PEHUEM.

®wrocobuss w Hayka. Pomp ¢umocopmm kak pediekcum  Han
OCHOBAHMSIMU KYJIbTYPBI.

JlnHaMHWKa Hay4YHOTO MCCJIEIOBAHUA, €€ JIOTMKO-METOHOJIOTUYECKUE
OCHOBBI.

Hayunble Tpagunum u HayuyHble peBomtound. COUMOKYJIBTYypHBIE
MPEANOCHUTKN HAYYHBIX PEBOJIFOLIHN.

Tumnbl Hay4yHOM palMOHAIBHOCTHU: KIIACCUYECKAs,, HEKIACCHUYECKas H
MOCTHEKJIACCUYECKAS HAYKa.

['moGanbHble Hay4yHbIE PEBOJIONMM M WX BIUSHUE Ha HW3MEHEHUE
OCHOBAaHUU HAYyKH.

YHUBEPCANBHBIM JBOJIOLNMOHU3M KaK OCHOBAa COBPEMEHHOM HAy4YHOU
KapTUHBI MUPA.

UenoBek Kak MpeaMET MEKIMCUUIUIMHAPHOIO AUCKypca. Ponb 3HaHui o
YEJIOBEKE B MOXY MOCTHEKIACCUYECKON HAYKH.

Hayka xak coruaibHbIi HHCTUTYT.

Crnenmduka HaydHOTO 3HAHHUSA B MeAWIHUHE. POJbh €CTECTBEHHO-HAYIHOTO
3HaHUS KaK OCHOBBI PAa3BUTHUSI COBPEMEHHON MEIUIIVHBI.

OOBeKT U TpeaMeT MeAUIMHBL. VX u3MeHeHWe Moj BIUSHUEM CMEHBI
bu0cohCcKO-METONOIOTUYECKUX OPUEHTUPOB.

®unocopus XX Beka U (POpMUPOBAHUE METOJOJIOTMUECKUX OCHOB
MEIALIVHBIL.

OCHOBHbBIE HAaNpaBJICHUSI BIUAHUS HAYYHO-TEXHHUYECKOTO Iporpecca Ha
pa3BUTHE MEAUITMHCKOTO 3HAHUS U 3/IPABOOXPAHEHUSL.

Brmusane comumanbHON (umocodur W OOMIECTBEHHBIX HAayK Ha Pa3BUTHE
COIMATIbLHO-METUIIMHCKOTO 3HAHUSI.

Brmusane rtm006anpHBIX MpoOJIeM COBPEMEHHOCTH W Tio0ajau3alud Ha
pa3BUTHE MEAUIMHBI U 3/[PABOOXPAHEHUS.

CouunanbHo-0nonornyeckas mpoodsema B Mmeauinae XX Beka.
[Icuxocomaruueckas rmpodsiemMa B MeauiinHe XX BeKa.

OMIOUpPUYECKHE M TECOPETHUYECKHE  B3aMMOCBS3M  MEIUIMHBI €
OMOJIOTMYECKUMHU U COIUATbHO-TYMaHUTAPHBIMU HAyKaMH MpPU U3YYCHUU



HOPMBI M TIATOJIOTHUH, 3I0POBbS U 0OJNE3HU, OOIIECTBEHHOTO 3/I0POBBS U
3a00JIEBaEMOCTH.

35. IlpobmeMbl MOpanu ¥ OMOITUKH B COBPEMEHHON MEIUIINHE.

36. I'enesuc ¢unocopun MeauiHbl B XX BEKe Kak MEpexo]] K HOBOMY dTaIy
OCMBICJIEHUS] MEMKO-O0MOJIOTUYECKUX U MEAUKO-COLIMATIBHBIX MPOOIIEM.

37. Knaccudukanms  MEAUIIMHCKUX  Hayk  Kak  (Quiocodckas  u
METOI0JIoTHYeCKas mpodiema.

38. Cneuuduka Mmo3HaHUs B MEAMIMHE, OCOOCHHOCTH IPEIMETa, CPEJNCTB,
METO/OB U LEJIEH.

39. Ilpobiema mpUUMHHOCTU (3THOJOTUHU) B MeauiuHe. Kputuka reneonorun
Y UHAETEPMHHU3MA.

40. CTpyKTypHO-PYHKIIMOHAIbHBIE B3aMMOOTHOIICHUS B MEJTULIMHE.

41. I[IpobreMa MOHO- W TIOJUATHOJIOTHH 3a00JICBaHUH, €€ METOI0JIOTHICCKUI

CMBICII.

42. Ounocockue M COLMAIBHBIE ACHEKThl YYEHHUS O HOpPME, 30pPOBbE U
0o0e3HHU.

43. CounasibHO-OnoIOTUYECKas OOYCIIOBIEHHOCTh 3JI0pOBb M 0OJIE3HU
YEJI0BEKA.

44. Meroaonoruyeckue npooseMbl u3MepeHuit B MeauimHe. Jluarnoctuka Kaxk
crienuUUecKuil mo3HaBaTEIbHBIN MPOIIECC.

45. CTpyKTypa TEOPETHYECKOTO 3HAHUS B MEIUIIMHE: MpoOJieMa, TUIOTe3a,
3aKOH, TEOPUS, MYJbTUIUCIUTIIMHAPHBIA CUHTE3.

46. OcHOBHBIE TTPOOIEMBI OMOITHKH.

6.2. UToroBast arrecranus

HtoroBass arTectanus 3aBepmiacT W3ydeHHWe JUCHUIUMHBI «Mctopus wu

bunocodust Haykn». Dopma aTTeCTaIli — KAaHIUIATCKUN SK3aMEH.

ConeprkaHue 1 CTPYKTypa SK3aMeHa U KpUTEPUH OLICHUBAHUS

DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 TPEX BOIPOCOB:

1. U3 paznena « OOuue npobiieMbl Gpuinocohun HAyKn».
2. U3 paznena «®@unocodckre mpoOaeMbl METUIIMHCKUX HAYK.
3. U3 paznena «ictopun MEeTUITMHBD).

OreHKa OTBeTa aclUpaHTa CKIABIBACTCS M3 CIEAYIOMUX TPEX COCTABIISIONIHX:

- OIIEHKa OTBeTa Mo (uIocoPpuu HAyKH,

- OIEeHKa oTBeTa Mo (hriocoGckuM mpodaemMaM MEIUIUHBI,

- omeHka pedepara 1Mo HCTOPUU MEAUITHBIL.

B wrore couckarenp ToNy4aeT pe3yJdbTHPYIONIYIO OIEHKY, KOTOpas
OTIPENENSIeTCSl KaK CPEIHsSl M3 TPEeX BBINICHA3BAHHBIX MPHU YCJIOBHHU, YTO BCE
OHU TIOJIO)KHUTENTBHEIE.

Beibop Tembl pedepara ompemensercs acHMpPAHTOM CaMOCTOSTEIBHO B
COOTBETCTBUU C HAIPABICHUEM JMCCEPTAIMOHHOTO MCCICIOBaHMS. ACIHUPAHT
COTJIACOBBIBACT TeMy pedepaTta ¢ HaydHBIM PYKOBOIMTEIEM 10 CBOEH Kadempe
U C mpernojaBaTeneM Kadenpbl uctopun u ¢unocopun Haykum WHcTHTYyTa



¢unocoprr PAH Ha mpeameT COOTBETCTBHS TeMbl TPEOOBAHUSM THCIIATIINHBI
«Ucropus u punocopust HAYKn».

[Tocne yTtBepxaeHusi TeMbl pedepara acnupaHT MPUCTYIAeT K paboTe Hal
pedepaToMm, MOATOTOBKA KOTOPOTO JOJKHA OBITH 3aBEpIICHA [0 Hadasia
MpEANnocaeAHe 3a4eTHOM Henelu C Y4YeTOM BO3MOXKHOW J10pabOTKH 10
3aMEYaHUsAM MPErnoJaBaTers.

Pedepar mno wucropmm HAyKM CHaeTcsd Ha IPOBEPKY HE TMO3JHEE
MpeAnociaeAHel Hemean y4eOHOro cemMecTpa BMECTE€ C OT3bIBOM HAy4YHOTO
pykoBoautensi. Pedepar perieHsupyercs u O1eHUBaETCS:

«3auteHO» — TpeboBaHMe, K cojaepxkaHui0 u odopmieHuio pedepara
BBITIOJTHCHBI;

«He 3aureHo» — TpeboBaHMS, IPEABSIBISIEMbIE K COACPKAHUIO U O(DOPMIICHHUIO
pedepara He BBITIOJIHEHBI MOTHOCTHIO.

Pedepar nomkeH mokaszarh 3HAaHWE MCTOYHMKOB U JIUTEPATYphl MO HUCTOPUU
HayKH, BBIIBUTH YMEHHUE acCMHUpPaHTa NPUMEHATh MOJYYEHHBIE 3HAHUS IS
pelIeHUsT  UCCIIENOBATEIbCKUX 3aJa4  KOHKPETHOM 00JlacTM  Hay4dyHOMU
nesitenbHOCTH. [Ipu o1ieHKe pedepara yUUTHIBAIOTCS:

. COOTBETCTBHE COJICPKAHUS TEME:
. CaMOCTOSITEIBHOCTh PabOThI;

. COOTBETCTBHE  HCIOJIb30BAaHHBIX HCTOYHHKOB W  JIUTEPATYPHI,
coJiepKaHusl 1 BHIBOJIOB paOOTHI €€ 1EJIsIM U 3a]1a4am;

. Joruyeckast 000CHOBAHHOCTh CTPYKTYPHI U BBIBOJIOB;

. CTENIEHb 3HAKOMCTBAa aBTOpa C JIUTEPATypoOd MO TeMe paboThl W
yMEHHE YETKO M3J1araTb apryMEHTHI ¥ BBIBOJIBI HCCIICIOBATENICH;

. COOTBETCTBHUE O(POPMIICHUS pabOTHl YCTAHOBJICHHBIM TPEOOBAHUSM;

. CBOEBPEMEHHOCTb MPEICTABICHUS PAOOTHI.

OuneHka «3a4TeHO» CTaBUTCA, €CIM B pedepare BBINOJHEHBl YKa3aHHbIE
TpeOOBaHMUs, OH MPEACTABIIET cOO0M OPUTHHAILHOE UCCIIEJOBAHUE, UMEIOLIEee
MPAKTUYECKYIO LIEHHOCTh JJIsl ajbHeMel HayqYHO! paOoThl acliupaHTa; 1ellb
paboThl 4YeTKO Cc(OpPMYJIUpPOBaHA, CTPYKTypa M OCHOBHOE COJAEpKAHHE
IIOJIHOCTBXO COOTBETCTBYIOT TE€ME€ M 3aJadyaM MCCICAOBaHUs, 3aKIIOYCHUE
a/IeKBaTHO OTPa)KaeT pe3yJbTaThl MPOJEIAaHHON PabOThl; aCIUPAHT I'PaMOTHO
IPUMEHSIET HAyyHYI0 TEPMHUHOJIOTHIO; pedepar COAEPKUT OpPUTMHAIIBHBIN
KPUTUYECKUM aHalM3 HAY4YHBIX TEOpPUM, KOHLEINIWM, BKIaAa OTIEIbHBIX
YYEHBIX B PA3BUTHE U3YUae€MOUN HAYYHOU IPOOIEMBI, BHIITOJHEHHBIA Ha OCHOBE
M3Y4YEHUE UCTOPUKO-HAYYHBIX HCTOYHUKOB U UCTOPUOrpapuu.

Pedepar nmpuHuMaercd K 3allUTe€ NMPU HAJUYUM TOJOXHUTEIBHOIO OT3bIBA
HAay4YHOTO PYKOBOJUTES.

dopwmbl pezcTaBieHus pedepara — OymMakHask ¥ SIEKTPOHHASL.

3auTeHHBId pedepar MO HAyKH SBISIETCS JOMYCKOM K OJK3aMEHy IIo
mucuuruinae «Mctopust u punocodus Hayku». ACIHUpPaHTHI, HE 3aIUTHUBIIHNE
pedepar, He JOIMyCKaroTCs K dK3aMEHY.



[IpaBuna odopmieHus pedepara comepxarcs Ha caiiTe Kadeapsl UCTOPUHA U
¢unocopun  Hayku  Uuctutyra  ¢dunmocopuu PAH  mo  ampecy:
https://iphras.ru/page24723033.htm

6.3. Meroauyeckue YyKasaHusi MJIA OOy4YalOIIUXCH MO0 OCBOCHHUIO
AUCHHUIINHBI

N3ydyenne ucropun U puiocopuu HayKh PEKOMEHAYETCS OCYIIECTBIATH B
COOTBETCTBUM C MPOrpaMMON AUCLMIUIMHBI B XOJ€ MPOBEACHHS Y4EOHBIX
JEKIMOHHBIX W CEMUHApCKUX 3aHATMH. Ha JEeKIMOHHBIX  3aHATUSX,
COCTaBJISIFOLUIMX  OCHOBY  TEOPETUYECKOro  OOydeHHs, PEKOMEHIYyeTcCs
packpbiBaTh (PyHJAMEHTAJIbHbIE U CIEHUalbHbIE NMPOOJIEMbl (PHIOCO(PCKOTO
3HAaHUA U aKTyaJbHBIE BOMPOCHI COBpeMEeHHOH (uiocodckoit mpican. Ocoboe
BHUMaHHE KOHIIGHTPUPOBaTh Ha poiud (GUIOCOPCKOTO 3HAHHUS B HAyKe,
MPUPOJE YEJIOBEKA W CMBICIA €ro CYIIECTBOBAaHHUSA, BONPOCAaX MO3HAHUS,
COOTHOIIEHUSI (UIOCOPCKON, PETUrHO3HONM ¥ HAyYHOM KapTUH MHPa;
YCBOEHUH 0a30BOTO KaTeropruaabLHOTO anmapara Griocodpuu.

Ha nmpakTtuueckux 3aHATHSIX, MPOBOJAMMBIX MO HAMOOJIEE CI0XKHBIM BOIPOCAM
TEM M pa3/eyioB, PEKOMEHIYETCS pa3BUBATH Yy ACIHMPAHTOB WU COUCKATENeH
HaBbIKM CAMOCTOSATEIbHOW PAa0OTHI, HAYYHOT'O MBIIUICHUS, YMEHUS AKTHUBHO
y4acTBOBAaTb B TBOPYECKOW IUCKYCCUM, BBICKa3bIBaTh CY)KJIEHUS U JI€JaTh
YMO3aKJIIOUYEHHUs1, apTyMEHTHPOBAHO OTCTauBaTh COOCTBEHHOE MHEHHE.

Ha nmpakThueckux 3aHATUSAX PEKOMEHAYETCS aKTUBHO MCIIOJIB30BATh JOKIIAJIbI
[0 3apaHee IOCTaBJICHHBIM BOIIPOCAaM, OPIraHU30BBIBATh HMX OOCYXKICHHE,
B3aUMHBII  KOHTPOJIb  JIOKJIAAYUKOB M  CIylIaTeJed  IMOCPEICTBOM
dbopMyIMpoBaHHs BOIIPOCOB APYT APYTy MO MaTepuanty JOKIAIO0B, a TaK Ke
ONIMOHUPOBAHUE OTBETOB, MPOBEJACHUE JEIOBBIX UIP U MO3TOBBIX IITYPMOB.
Texymuii KOHTPOJb PEKOMEHIYETCS OCYLIECTBISATH C IOMOIIBIO YCTHBIX
BOIIPOCOB-OTBETOB ~ HA CEMUHAPCKUX 3aHATHUAX. MITOTOBBI KOHTPOJIb 3HAHUI
— DK3aMeH KaHIUJAaTCKOr0 MUHUMYyMa.

7. Y4yeOHO-MeTOoAMYeCKOe U HHPOPMALIMOHHOE
o0ecrneyeHune TUCHHMILINHBI

7.1. OcHoBHas JiuTEpaTypa

Paznen 1. O0mme npodsembl puitocopuu HAYKH

1. Crenun B.C. Uctopus u ¢unocodust Hayku : y4eOHHUK AJisi aCIUPAHTOB U
couckareneil yueHoil crenenu kanauaara Hayk / Crenun B.C.. — Mocksa :
Axanemuuecknid npoekt, 2020. — 423 ¢. — ISBN 978-5-8291-3324-5.

2. Cremua B.C. ®wiocodus m wmeromonorus Hayku. M3OpanHoe. M.:
Akanemuueckuii mpoekt; Anbma Martep, 2015. 716 c.

3. HUcropusa u ¢unocodus Hayku: yueOHUK sl By30B / mox oOml. pen. A.C.
Mawmsuna u E.}JO. CuBepuena. 2-¢ uzn., nepepad. u nom. M.: M3narenbcTBo
FOpaiit, 2019. 360 c. Cepusi: Maructp.


https://iphras.ru/page24723033.htm

4. ®unocodus u uctopus Hayku: yueOH. mocodue / A.JI. Hukudopos. M.:
NH®PA-M, 2019. 176 c. (Bwicmee o6pazoBanue: Acnupanrtypa). DOI:
www.dx.doi.org/10.12737/854.  Pexxum  poctyma:  http://znanium.com/
catalog/product/1008980

5. byunno H.®., Hcae N.A. Hctopus u dunocodus Hayku: ydeOHOE
nocobue. M.: Ilpocnekt, 2018. 427 c.

6. Hcropusa u ¢unocodus Hayku. Y4eOHUK JUIsi aCOUPAHTOB U COMCKaTeNeH /
noA. pen. Dckunaapora M., Uymakosa A.M.: IIpocnexr, 2018. 688 c.

7. BopobseBa C.A., 3aBepmmnckas H.A., KomapkoB A.}O. Hcropus u
¢bunocodus nayku. I'D0TAP-Menua, 2018. 640 c.

8. OropoanukoB B.I1. Uctopus u ¢unocodus Hayku. YuebHOe mocodue ass
actimpanToB. CII6: [Tutep, 2016. 368 c.

9. T'eHe3nC TEXHUYECKOW [IESATENBHOCTH KaK TMPEIMET COIMOJIOTHYECKOTO
aHanu3a [ydeObHoe mocobue]. CrnernuanbHbiii BeIycK «McTopust u dunocodus
HayKu»: TmpuioxeHue K xypHany «Dunocodckue naykm» / B.I'. T'opoxos.
AKaneMusi TyMaHUTapHbIX ucciaenoBanuil. - M.: ['ymanurtapuii, 2009. - 48 c.

10. Hayka u commanpHasg kaptuHa mupa nox pen. B.M. Apmmuosa, WN.T.
KacaBuna. M.: Ansda-M, 2014. 768 c.

11. Ilpobnema cyObekTa (MEXAUCHUIUIMHAPHBIN aHanu3). CrenuaabHbIHN
BeIMycKk «Mcropuss w  ¢uinocobus HAYKW»: TMPUWIOKEHHE K IKypHATY
«Dunocodpckue Haykn» / B.E. Jlenckuit. - M.: I'ymanutapmii, 2009. - 48 c. -
(Cepust «bubnuoreyka MOJOJOTO y4ueHOTro» / AkxaaeMus TyMaHUTapHbBIX
uccienosanuii). ISBN 978-5-91367-051-9

12. Haiigeim B.M. Hayka npeneimux muBmmm3anuii. @uiaocodckuil aHamms.
M.: Anbda-M, 2012. 576 c.

13. JlemkeBuu T.I'. @unocodus Hayku: YueOHOE mMOCOOHME I aCIIMPAHTOB H
couckareneit yuenout crenenu / T.I'. Jlemkesuu. M.: HUL] UHD®PA-M, 2014.
272 c. URL: http://znanium.com/bookread.php?book=427381

14. Kpsues FO.B. Uctopus u ¢punocodust nayku (Punocodust Hayku): YueO.
nocobue / FO.B. Kpsines, H.I1. Bonkosa u ap.; [lox pex. JI.LE. Motopusnoi, FO.B.
Kpsinesa - 3-e¢ uza., mepepad. u non. M.: Anspa-M: HUL UTHOPA-M, 2014.
416 c. URL: http://znanium.com/bookread.php?book=425677

15. Banesino M.B. Ucrtopus u dunocoduss Hayku [DIEKTpOHHBIA pecypc]:
YueOnoe nmocobue. M.: OO0 "Hayuno-uzgarensckuii ieatp MHOPA-M", 2015.
208 c. URL: http://znanium.com/bookread2.php?book=244728

16. Jloitu JI. Hauamo 6eckonedHocTH. OOBICHEHHSI, KOTOPHIE MEHSIOT MUP. M.:
AnpninHa HOH-QuKIIH, 2014. 581 c.

17. Cmomun JI. BoszBpamenne BpeMeHHM. OT aHTHUYHOW KOCMOJIOTMH K
kocmodgioruu oyaymiero. M.: ACT: CORPUS, 2014. 377 c.

18. KoBnenko A.H. ®dunocodckue mpobremsl kocmonoruu. Bcenennas w3
«unuero» win Beenennas u3 «aeoOvrTus»? M.: URSS:JIMBPOKOM, 2012. 206¢.
19. Kpsaes FO.B. Uctopus u ¢unocodust nayku (Punocodust Hayku): YueO.
nocobue / FO.B. Kpsues, H.I1. Bonkosa u ap.; [Tox pex. JI.LE. Motopunoii, FO.B.


http://www.dx.doi.org/10.12737/854
http://znanium.com/%20catalog/product/1008980
http://znanium.com/%20catalog/product/1008980
http://znanium.com/bookread.php?book=427381
http://znanium.com/bookread.php?book=425677
http://znanium.com/bookread2.php?book=244728

KpsneBa — 3-e u3zn., nepepad. u gon. M.: Ansdpa-M: HULL THOPA-M, 2014. —
416 c. URL: http://znanium.com/bookread.php?book=425677

7.2. lonoJHUATEILHAS JIUTEPaTypa

Pazgen 1. O0mme npodJieMbl pustocopun HaAyKu

1. Jlatryp b. Hayka B nmeiicTBuHU: ciieiysl 32 YUCHBIMH U MHKEHEPAMHU BHYTPH
obmectBa. CII6: WMsmarenbctBo EBpormeiickoro yHuBepcutetra B (CaHKT-
[TerepOypre, 2013. 414 c.

2. Mopen 3. Meroa. IIpupoaa npupoast. M.: KAHOH+, 2013. 464 c.

3. HeapIl., Ieinun C. Hayunas peBomoonms Kak coObiTHe. M.:
Hogoe JIuteparypunoe O603penue. 2015. 576 c.

4. Bebep M.. U36pannbie nmpousseacHus. M.: [Iporpecc, 1990. 868 c.

5. Bepnanckuit B.H. ®unocodckue mpiciu Hatypanmucta. M.:Hayka, 1988.
520c.

6. I'moGanmpubie mpoOneMbl W oOmievenoBeueckue I1eHHocTH /  CocT.:
Bacunenko JI.W., EpmonaeBa B.E. Boa. crt. llpeiaepa FO0.A. M.: Ilporpecc,
1990. 595 c.

7. Mankeit M. Hayka u counomnorus 3uanusi. M.: IIporpecc, 1983. 253 c.

8. Huxudopor A.JI. dunocodpuss Hayku: UCTOpUs M MeTopoiorus. M.:
Jlom uHTEeKTyanpHou KHUry, 1998. 280 c.

9. Ilommep K. Jlormka u pocT HaydyHOro 3HaHUsl (M30paHHBIE pPaOOTHI).
M.: IIporpecc, 1983 r. 605 c.

10. Crénun B.C., I'opoxoB B.I'., PozoB M.A. ®unocodusi Hayku U TEXHUKH.
M.: I'apmapuku, 1999. 400 c.

11. Kyn T. Crpykrypa Hayunsix pesomtonnii. M.: 3. ACT, 2008. 608 c.

12. Crénun B.C. Teopetnueckoe 3uanue. M.: [Iporpecc-Tpanuius, 2000. 744 c.
13. Crémunu B.C. HuBunmzanus u kynerypa. CII16.: CIIGIYII, 2011. 408 c.

14. Talinenko ILII. OBomrorus moHsituss  Hayku  (XVII-XVIII  BB.).
@opMHUpPOBaHUE HAYYHBIX ITPOTPpaMM HOBOTO BpeMeHu. M.: Hayka, 1987. 447 c.
15. Hayka B kynsType / nopa pen. B.A. [lopyca. M.: Dnuropuan YPCC, 1998.
382 c.

16. Ilpunnunsl  uctopuorpaduu ecrecrBo3Hanus. XX Bek. / OTB. pen.
N.C.Tumodeer. M.: Anereiis, 2001. 478 c.

17. Pa3zym u sk3ucTeHIM. AHAIN3 HAYYHBIX M BHEHAYYHBIX ()OPM MBIILICHUS /
[Tox pen. N.T. Kacasuna u B.H. Ilopyca. CII6.: PXI'U, 1999. 402 c.

18. Kemre B.)K. Hayka kak KOMIOHEHT conpanbHOM cuctemsl. M.: Hayka, 1988.
198 c.

19. Mamuyp E.A. IlpoGiembl COIMOKYJIBTYpHOW JAETEPMUHAIIMM HAYYHOTO
3HaHUA: K JIUCKYCCHSIM B COBPEMEHHOW IOCTHO3UTUBHUCTCKOW (uiiocodpun
Hayku. M.: Hayka, 1987. 125 c.

20. Kes3un A. Hayxka B 3epkaiie punocoduu. M.: O-Bo «3nanue» PCOCP, 1990.
43c.

21. Kocapesa JI.H. CollmoKyIbTypHBII T€HE3UC HAYKH HOBOIO BpeMEHU: (DUITOC.
acnekT rpobaemel. M.: Hayxka, 1989. 155 c.



http://znanium.com/bookread.php?book=425677

22. detiepabenn I1. M36pannbie Tpynbl o Mmetoponorun Hayku. M.: [Iporpecc,
1986. 544 c.

23. 3otoB A.®. CoBpemenHas 3amagHas ¢uiocodpus. M.: Beicm. mk., 2001.
784c.

24. MouceeB H.H. CoBpemennsiii parmonanu3M. M.: I'BIT KOKC, 1995. 376 c.
25. Jlektopckuii B.A. DOnucremolsiorusi Kiaaccuyeckas M HEKJIacCHYecKas.
N3n.3-e. M.: Dautopuan YPCC, 2009. 256 c.

26. Xwo0uep K. Uctuna muda. M.: Pecriybnuka, 1996. 447 c.

27. Mukemmaa JI.A. ®wumocodus nHayku. Yueb.mocob. M.: IlIporpecc-
Tpanuuus, 2005. 463 c.

28. ®unocopus Haykm: OOmme npoONIEeMBI TMO3HAHHWSA. METOM0IOTHS
€CTECTBEHHBIX W TYMaHHUTApPHBIX HAyK: XpecroMarus / OTB. peMI.-COCT.
JI.LA.Mukemmuna. M.: [Iporpecc-Tpaguuus: MIICU: ®aunta, 2005. 992 c.

29. TloctHeknaccuka:  ¢unocodusi, Hayka, Kymnbrypa: KomnextuBHas
monorpadus / OtB. pen. JL.II. Kusmenko u B.C. Crenun. CII6.: U3gaTenbckuit
1noM "Mups", 2009. 672 c.

30. Posun B.M. Hayka: mnOpoucxoxJIeHue, pa3BUTHE, THUIIOJOTUA, HOBad
KOHIenTyanm3anus: Yueb. mocodbue. M., 2008. 600 c.

31. ®pank @. Ounocodus Hayku: CBsi3b MKy Haykod u ¢unocodueit. [lep.
¢ anryn. / O6m. pexn. I'.A. Kypcanosa. HU3a. 3-e. M.: U3gatensctBo JIKU, 2010.
512 c.

32. CmupuoB B.A. Jlormueckue MeTObI aHaIu3a HaydyHoro 3Hanus / [lox pe.
B.H. Canosckoro u B.A. bouapoBa. M.: Onuropuan YPCC, 2002. 264 c.

7.3. JIuteparypa

Paznen 2 u 3. ®umiocodekue mpodiieMbl MeIUIAUHCKHUX Hayk. Hcropust
MeauIMHBI.

1. CoBpemennbie (unocopckrue MpoOIEeMbl €CTECTBEHHBIX, TEXHUYECKUX H
conaibHO-TyManuTapHbeiX Hayk / [lox pen. B.B. Muponosa. M.: [Napnapuku,
2006. 639 c.

2. @®unocopusa Hayku. Bpin. 7: CTaHOBIIEHHE COBPEMEHHON €CTECTBEHHO-
HayuyHou mapanurmsl / pea. JI.b. baxenos, C.H. Konsies. M.: U® PAH, 2001.
270 c.

3. Jlunkun, A. Y. KoHlieniuyu COBPEMEHHOTO €CTECTBO3HAHUS [ DJIEKTPOHHBIN
pecypc] M.|bepmun: [dupexr-Memma, 2015. — 151 c¢.— URL:
http://biblioclub.ru/index.php?page=book&1d=272963.

4. Hcropus memununsl : ydeOnuk / 0. Il. JlucuupiH. - 2-¢ usn., - M. :
I['D0OTAP-Menua, 2015. - 400 c. ISBN 978-5-9704-3139-9.

5. Anoxun A.M. Teopernueckoe 3HaHue B MeauuuHe. M.: Menuuuna, 1998.
218 c.

6. @unocodus Hayku. Bein. 13: 310poBbe Kak mpobiemMa €CTECTBEHHBIX U
onomenunmackux Hayk / OtB. pen.: M.K. Jlucees, E.H. 'matuk. M.; U® PAH,
2008. 292 c.
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7. WBanromkun A.f. Ilpodeccruonanshas 3tuka B meaunuHe (Punocodckue
ouepku). M.: Meaununa, 1990. 224 c.

8. Jlucuupia FO.II. Teopun Memunumubl Ha CThike BEeKOB — XX um XXI. M.:
BYHMILI, 1998. 156 c.

9. Jlucuupin FO.I1., ITetnenko B.II. JleTepMuHaniuoHHasi T€OpUsT MEIULIMHBI.
JlokTpuHa ajantuBHOro pearupoBanus. Cnob., 1992. 416 c.

10. ®unocodus 3noposbs. M.: UGPAH, 2001. 242 c.

11. JIncuupin FO.IL., Caxno A.B. 310poBbe uenoBeka — conuaibHas HEHHOCTbD,
M.: Mricib, 1988. C. 7-26.

12. DHIUKIONEINUS KIMHAYECKOro 00ciieIoBaHus OOJIBHOTO / Tiep. ¢ aHrI. M.:
I'DO0TAP-ME/, 1997. 701 c.

13. ®unocodus meautuasl / FO.J1. [lleBuenko u ap. M.: I'DOTAP-ME]L, 2004.
480 c.

14. Oqun b.I'., Tumenko I1.J[. buostuka: Bonpocsl u orBeTsl. M.: IIporpecc-
Tpamuuus, 2005. 64 c.

15. FOmun B.I'., Crenanona I'.b. 3g0poBne uenoBeka: (axt, HOpMa, IIEHHOCTh
M.: U3n-Bo Mocl'VY, 2009. 188 c.

16. Metogonoruss  COLMAIBHO-TYMAaHUTAPHOTO  MO3HaHUA.  CrHelHaIbHBINI
Boinyck «Mctopust u  Qumocopuss Haykw»: NOPUIOKEHHE K IKypHAILY
«Dunocodckue Haykn» / H.M. CmupaoBa. - M.: ['ymanurapuii, 2011. - 48 c. -
(Cepust «bubnuoreuka MoOJIOAOTO0 ydeHOro» / AkaaeMus TyMaHUTapHBIX
uccienoBanuii). [SSN 0235-1188

17. Illonutnueckas PalMOHATBHOCTD: K CTaHOBJICHHIO HOBBIX
DIIACTEMOJIOTUYECKHX OCHOBAHMM ITOJIMTHYECKOM Hayku. (CrnenuanbHbIN
BeIycKk «Mctopust u ¢dumocodus Haykm»: TPUIOKEHHE K IKypHATY
«Dunocodckue Haykm» / M.M. @enoposa. - M.: ['ymanutapuit, 2009. - 48 c. -
(Cepust «bubmuoTedyka MOJIOJOTO Yy4YEHOTOo» / AKajAeMHusi TyMaHHUTapHBIX
uccnenosanuii). ISBN 978-5-91367-061-8

7.4. Anpec caiita Kypca

Pabouast mporpamma yuebHol nucuurinibl «cropus u dunocoduss HayKn»
pa3meiiieHa Ha caiite Mucturyra dunocopuu PAH.

WNurepnet-anpec: http://iphras.ru/

7.5. Pecypchbl HH(POPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEepHETY,
He00X0AMMBbIe 1JISl 0CBOCHH S JUCHMILTHHBI

JUIE OCBOEHHUSI JUCHUIUIUHBI (MOJYJsI) HUCHOJB3YIOTCA CIEAYIONIUE PECYPChI
MH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « HTepHeT»:

- Ilopran «I'ymanutapaoe oopazoBanue» http://www.humanities.edu.ru/

- ®enepanbHblii nopran «Poccuiickoe oopa3oBanue» http:/www.edu.ru/

- ®enepanbHOE XpaHuIuIIe «Enunas KOJUICKIIUS T (HPOBBIX
oOpazoBaTeIbHBIX pecypcoB» http://school-collection.edu.ru/

- bubmmorexka Uucturyra punocodun PAH http://iph.ras.ru

- bubmmoreka ¢punocodckoro paxynprera MI'Y http://philos.msu.ru
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- DJexTpoHHas TOJHOTEKCToBas  ¢uinocodckas Oubnmoreka MxThka
http://ihtik.1ib.ru/index.html

- DnextponHas 6ubnmoTeka mo ¢rrocodun http://filosof.historic.ru

- Online Books Page http://psylib.org.ua/links/obpage.htm

- Philosophy http://eserver.org/philosophy

- Deism Internet Library http://www.deistnet.com/deismlib.htm

8. IIporpammHoe o0ecnieueHune

— Microsoft Office Professional Plus 2010 / U3 BHyTpenneit cetu 'HIL|
NBX PAH
— Microsoft Windows 7 Professional RUS / W3 BHyTpenneit cetu 'HI|
NBX PAH

— Mozilla Firefox / CBoOOIHOE JTUIIEH3UOHHOE COTJIALIEHIE

9. IIpodeccuonabHbIe 0a3bI JAHHBIX, HH(POPMALHOHHbIE CIIPABOYHbIEC
CHCTEMBbI, HHTEPHET-pPecypchl
(3;1eKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypPChl)

— Consultant Plus
— Garant system
— bubmuoreka 'HI] UBX PAH

10. MaTepuajbHO-TeXHH4YECKOE o0ecrieueHue, Heo0XoauMoe 1JIsl
NpoBeieHUsI NMPAKTUKHU

NucTutyT pacnosaraer MAaTEPUAIbHO-TEXHUYECKOMN 0a3oi,
COOTBETCTBYIOIIEN  JEHUCTBYIOIIUM CAHUTAPHO-TEXHUYECKHMM HOpMaM H
oOecrnieunBaroIIe MPOBEJCHUE BCEX BHUJIOB TEOPETHUECKON U IPAKTHUECKOH
NOJArOTOBKH, MPEJYCMOTPEHHBIX Y4YeOHbIM IJIaHOM acnupanTta. [lpu
IPOBEJECHUM MPAKTUKKU ACTIHPAHTOM HCIOJIB3YETCs] 000pYyI0BaHUE U MPUOOPHI,
coJieprKaliiecs: Ha OajJlaHce COOTBETCTBYIOIIEIO CTPYKTYPHOIO MOJApa3AeIeCHUsS
HNucturyra:

- [lepcoHanbHBIN KOMIIBIOTED;

— Habop nemoHCcTpanmmoHHOTO 000pyAoBaHUs. MOXET BKIIOYATh B CEOS:
MYJIbTUMEIUMHBIN TTPOEKTOP, NMPOECKIMOHHBIA 3KpaH, WHTEPAKTHUBHASA JIOCKa,
BUJICO TIaHEJb, UHTEPAKTUBHASA BUJAEO IaHEIb, MPE3CHTALMOHHBII HOYTOYK U
IpyrUe CpeaCcTBa JEMOHCTPALUUA y4€OHOTO KOHTEHTA.

—Hanuune 6ecripoBonnoro gocryna B Marepuer no cetu Wi-F
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(MBX PAH)
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PABOYASI IMTPOI'PAMMA TUCITAILIIMHBI

«MOJIEKYJISIPHAS BUOJIOT USI: HEPCIIEKTI/IBHI)I}E
HAIIPABJIEHUSI COBPEMEHHBIX UCCJEIOBAHUN»

Indp n HaumeHOBaHUE
rpynnbl HAy4YHbIX CHIENHAJILHOCTEH:
1.5. buonornueckue HayKu

YpoBeHnb BhICHIEro 00pa30BaHHA: IOATOTOBKA HAYYHbIX
Y Hay4HO-IIEJarOrM4ecKuX KaJpoB B aCIUPaAHTYpe

®opma o0yyeHus: OUHAST

Mocksa — 2022



Pa3zpab6orunku nporpammsi: akagemMuk PAH Jlonnosa O.A., ui-kopp. PAH Jlykesnos K.A., npod.,
1.6.1 Jle6enes 10.B., mpod., 1.6.H benoycos B.B., npod., 1.6.H Cepepunon K.B.

Pabowas mporpamma cocTaBieHa Ha OCHOBaHWUM (enepajbHBIX TIOCYJapCTBEHHBIX
TpeboBanuii Beicuiero obOpazoBanus (OI'T BO), paspaboraHHBIX AJid peadu3alid OCHOBHBIX
npoeCCHOHATBHBIX 00pa30BaTENbHBIX MPOrpPaMM BBICIIETO 00pa30BaHUsS - MPOTPAMM IOITOTOBKH
HAyYHO-TIEJarOTMYECKUX  KAJpOB B  AacCOUpaHType IO YKPYIHEHHOW TpyIe Hay4YHBIX
cnenuanpHocTe 1.5. buonornyeckue Hayku.

CornacHo (enepaiabHbIM TOCYJApPCTBEHHBIM TpPEOOBAHUAM MO YKPYIHEHHOW TIpymrme
Hay4HbIX crenuanbHocTed 1.5. buonormyeckue Hayku W Y4eOHOMY IUIaHY AaCIHPAHTOB,
pazpaboTaHHOMY Ha OCHOBE OJTHX TpeOoBaHMii, AucuMIIUHA «MomekynspHas OHOJIOTHS:
MEPCIEKTUBHBIC HAMIPABIICHHS COBPEMEHHBIX UCCIICIOBAHUID SBISETCS 0053aTENbHON JTUCIUIUTHHOM
00pa3oBaTeNnbHON KOMIIOHEHTHl 00pa30BaTeIbHOM MPOrpaMMbl MO HAYyYHOW creruanbHocTH 1.5.3.
MonexymnsipHast Ouonorust. O0séM Kypca coctaBisier 108 akamemuueckux vacoB (3 3adyeTHbIC
eAUHULIbI), U3 HUX 50 akajeMUYECKUX 4YacoB JIEKIUN U CEMHUHApOB, 58 4aCOB CaMOCTOSITEIHLHOM
BHEAYJAUTOPHOU PabOTHI aCIIMPAHTOB, BKJIIOUYAs IIOATOTOBKY K SK3aMEHY.

1. esm 1 321244 M3yYeHUs] AMCUMILIUHBI.

1.1. Ileap JMCHUIUIMHBI: O3HAKOMJIEHHE AaclUPaHTOB C TEOPETHMUECKUMH OCHOBAMH MU
MPAKTUIECKIMHU METO/IaMU COBPEMEHHOW MOJIEKYIISIPHOW OMOJIOTHH.

1.2. 3apaum AucHMIUIMHBI: (GOPMHPOBAHHME Yy AaCIHUPAHTOB CHCTEMHOIO NPEICTaBICHUS O
TEOPETHYECKMX OCHOBAX MOJICKYJISPHOW OHOJOTHMH Kak KOMIUIEKCAa OWOJIOTHYECKUX HayK,
U3YYaIOUIMX MEXaHU3Mbl XpaHEHUs, Iepeayy 1 pean3alui reHeTUYeCKoi HHPOpPMaLluu, CTPOEHHUE
1 (GYHKINHU CIIOKHBIX COSMHEHHH, COCTABIISIONUX KIETKY; Pa3BUTHE MPECTABICHUN O MMPOPBIBHBIX
HampaBJICHUSAX MOJEKYJISIPHOM OMONOrMM M aKTyalbHbIX MCCIEIOBAHUAX, O3HAKOMJIEHHE C
MIPaKTUYECKMMH METOAAMH COBPEMEHHOW MOJIEKYJISIPHON OMOJIOTHH, UCIIOIB3YEMBIMU NIPU PELLIEHUU
KOHKPETHBIX NMPHUKJIAHBIX U UCCIEI0BATENbCKUX 3a/1a4.

1.3. CBs3p ¢ ApyruMu AucHUIUIMHAMHM: MonekynspHas OHOJOTUST UMEET HENOCPEICTBEHHYIO
CBSI3b IPAKTUYECKH CO BCEMM JUCHMIUIMHAMH, HM3Y4aeMbIMH Ha MPOTSDKEHHMM BCErO0 BPEMEHHU
OBJIQJICHUs] aclHUpaHTaMH O0pa30BaTEIbHOW MPOrpaMMbl AacNMpPAaHTOB IO TPYIIE HAYYHbIX
cnienuanbHocTel 1.5. buonornueckue HayKH.

II. O0bem AUCHUNIMHBI K BU/IbI y4e0HO padoThbI:

®opma obyuenus — OHHASA
O0muii 00beM TUCHMILIAHLI: 3 3aueTHbIE enUHUIB Wir 108 akaJgeMUYeCKUX 4acoB.

Bcero wacoB | AynurtopHble 3aHATHS (4ac), B ToM uncne: | CamocrosrensHas PaboTa (dac)

JEKUUH | OpaKkTUYECKHe | J1abopaTopHbIe
3aHATUA paboTsI
108 (ceMuHapbl)
30 20 - 58

50




PacnpenesieHue ayIMTOPHBIX YACOB M0 TeMaM U BHIaM y4eOHOi#i padoThbI:

AynutopHsble 3aHATHUS (dac)
Ne HaumeHnoBanue TeM 1 paszenon B TOM YUCJIIE
Jlexunn CeMuHapsl
1 | CpaBHuTenpHas TeHOMUKA. OOIIast CTPyKTypa 2 2
T€HOMOB BBICHINX SYKapUOT.
2 | DOBorOIIMOHHAS TeHOMUKA. DAKTOPHI SBOJTIOLIMH 2 2
reHoMa.
3 | ®yHkuMoHanbHasg reHoMHKa. BapuabenbHOCTh 4 2
reHOMa YeJIOBEKa.
4 | CrpykTypa XpoMaTHHA U PETYJISIUSA SKCIIPECCUH 2 2
TCHOB.
5 | TpexmepHoe pacnpeieIeHHe TeHETUYECKOTO 2
MaTepuasa B KICTOYHOM SIpe — CBSI3b C (PyHKIHEH.
6 | TpanckpunTomuka. 2 2
SAsnenne PHK — untepdepennmn.
7 | PenaktupoBaHue reHoma. 4 2
8 | dnyopeciieHTHass MUKPOCKOIIHS CBEPXBBICOKOTO 2
pa3peuIeHus.
9 | dayopecueHTHBIE OMOCEHCOPHI. 2
10 | 'enernyecku kogupyembie (IyopecleHTHbIE METKH. 2
11 | Onroreneruka. 2 2
12 | UnnuBuayansHble penepryapsl aHTUTEN U - 2 4
KJICTOYHBIX PELIENTOPOB.
13 | MonekynsapHoe 6apKoIUpOBaHHE. 2 2
Bcero: 30 20
Hroro: 50

IV. Conep:xxanue kypca

Pasznen 1.
CpaBHUTeIbHAS T€HOMHKA

OOmast CTpyKTypa r€éHOMOB BBICIINX JYKapHOT: KOJIUPYIOIIUE, PETYJISATOPHBIC, TOBTOPSIOIIUECS
nocneaoBarenbHocTH. Metoas! u mnatdopmel NGS (new generation sequencing):

- CEKBCHHPOBAHNE TCHOMOB OT/CIIHHBIX BUIOB U TPYIIIT OPTaHU3MOB;

- CPaBHUTEIbHBIN aHAIHU3 CTPYKTYPHl TEHOB U T€HOMOB;

- TCHOMHBIC Opay3epsl U KX BO3MOXHOCTH;

- TeKyas peanuzanus MmexayHapoanbix npoektoB ENCODE, FANTOM, GTEx.

Paznen 2.
IBOJIOLMOHHAA T€HOMHUKA

DOBOMIOIMS T€HOMOB IO3BOHOYHBIX. lloHATHA «roMosoru» U «mapaioru». MakTopbl 3BOJIIOLMU
IeHOMa: XPOMOCOMHAasi HeCTaOUJIBHOCTH (BapHabeIbHOCTh), TPAHCIO30HBI, THUIIBI BHYTPUBHUI0BOIO
nonumopduzma. @opMrUpOBaHUE TEHHBIX CEMEHCTB  00pa30BaHUE IICEBIOTCHOB.



Paznen 3.
DOyHKIHOHAILHASI TEHOMUKA

BapuabensHocTs reHOMa uenoBeka. [Ipoext 1000 reHoMOB. PeKOHCTPYKINS TeHETUYECKON HCTOPHUH.
buomenuumackue npwioxenus: SNP u mosHoreHoMHbIH accoruatuBHbd aHanmu3 (WGA), STR
MUHU/MUKPOCATEITUTHI M KX IKCIAHCHSI, OHKOMapKEPHI.

Paznen 4.
CTpyKTypa XpOMAaTHHA U PeryJisiliusi AKTUBHOCTH F'eHOB

XpoMaTHH, HYKJIEOCOMBI, 00IIas CTPYKTypa. Jy- M TeTepoXpOMaTHH, aKTUBHBIH W HEAKTUBHBIH,
OTKPBITBIA M 3aKpbITHIA. MeTosabl Hcciaen0BaHus. DNUTCHETUYECKHUE MapKepbl - METHJIMPOBAHHUE
JHK, anerunupoBaHue M METWIMPOBAHME T'MCTOHOB, I'MCTOHOBBIE BapuaHThl. PeMonenupoBanue
xpoMartrHa. [IpoMOTOpBI, SHXaHCEPHI, UHCYIATOPBI B TEHOMHOM KOHTEKCTE.

Pazpgea 5.
TpexmepHoe pacnpeieieHHe FTeHETHYECKOT0 MaTepUaJia
B KJIETOYHOM sijipe - CBSI3b ¢ pyHKUMeNH

XpOMOCOMHBIE TEPPUTOpPUH, siepHas NamuHa, saepHbli marpukc. Ot 30 mo HiC, Tpexmepnbie
TCHOMHBIC KapThl, noMeHHas cTpykrypa, CTCF/kore3uH, B3auMoaelCTBHE MEKIY OTIAJICHHBIMHU
PETYIATOPHBIMU dJIEMEHTAMH, PETYIIALNS aKTUBHOCTHU T'€HOB in trans.

Pazgea 6.
TpanckpunTomuka

[ToHsiTHE «TPAHCKPUNITOM» M MPHUMEPHI MOJHBIX WM CHEHHAIM3UPOBAHHBIX TPAHCKPHUITOMOB.
TpanckpunTOMBI MPO- U dyKapuoT, Mukpo- u Hekogupytomias PHK. PHK unrepdepennus, MmeTos
CEKBEHHPOBAHUA U CPABHUTEIBLHOIO aHAJIU3a TPAHCKPUIITOMOB.

Pa3zgen 7.
PenakTupoBanue reaoma

Bo3moxxHOCTH /M3aiiHa HyKIiea3 Uil BRIOPAHHBIX MPOTSXKEHHBIX ITOCIEI0BATENILHOCTEH — HYKJI€a3bl
C JOMEHAMHU «IIMHKOBbIC Manblbl», Hykineassl TALE, nykmeazsr CRISPR/Cas9. CRISPR/Cas9 kak
HanOosee mpocTasi 1 MHOrO(yHKIMOHAIbHASA TaTdopMa Jjsi caliT-HaIpaBICHHBIX MOIU(PHUKALIUI
renoma. J[lemenust reHoB. Cympeccusi W aKTHUBalUs DKCIPECCHM IEJEBBHIX TI'eHOB. BHeceHue
PEKOMOMHAHTHBIX TIOCIIEIOBATEIILHOCTEW B BHIOPAaHHBIE YYaCcTKU reHoMa. DiyopeclieHTHOe MeYeHHE
JIOKYCOB T€HOMA B )KHMBBIX KJIETKAX.

Paznen 8.
®duryopecuieHTHAsi MHKPOCKONHS CBEPXBBICOKOTO pa3penieHust

[Tonste o HaHockonuu — cyOauddpanuonHoil (hayopeclueHTHON MUKpOcKonuu. MeToandeckue
MOJIXO/bI, TO3BOJIAIONINE TPEOJOIeTh TU(GPAKIUOHHBIM  Oapbep  pas3peiieHus CBETOBOM

Mukpockonuu. Mukpockonusa STED u RESOLFT. Cepxpa3zpemaroniasi MUKPOCKONIUSI HA OCHOBE
nokamm3anuu  eaquHUYHBIX  Mosekyn  (PALM/STORM). HaHockomusi — XKHBBIX — KJIETOK.
@yopeclieHTHbIE METKH J1JI1 HAHOCKOIIUH.

Paznen 9.
I'eneTnyecku Koaupyemsie (ryopecueHTHbIE METKH



3enenslil (payopecueHTHbIM 6enok GFP u ero romosnoru: npupoaHoe pazHooOpasue, ClieKTpaibHbIE
CBOWCTBa, pa3HooOpaszme xpomodopos. HcnomszoBanue GFP-mogoOHBIX OETKOB B KadyecTBe
TCHETHUYECKU KOJUPYEMbIX METOK JIJISl MCUCHHSI B J)KUBBIX crcTeMax. Jlpyrue TUIbl (hiIyopeCcieHTHBIX
OEJIKOB Ha OCHOBE OENKOBBIX JIOMEHOB, CHEIH(PHUECKH CBS3BIBAIOUINX JHIOTCHHBIE KO(AKTOPHI
(¢naBuH-, OunMBEepAMH-, OMIMPYOUH-CBs3bIBatonIe ¢uyopecueHTHble Oenku). dayopecieHTHOE
meuenne PHK Ha ocHOBe antamepoB, crienupruecK CBsI3bIBAIONINX (IIyOPOT€HHbBIE KPACHTEIH.

Paznen 10.
diyopecueHTHbIE O0HOCEHCOPHI

[MpuHIMB qU3aiiHa GHOCEHCOPOB Ha ocHOBE (uryopeciieHTHbIX OenkoB (FRET, mepMyTHpOBaHHbBIC
dayopecuienTHpie  Ocnku). CeHCOpbl HMOHOB KajbIUs, IEPOKCHAA BOJOPOJA, MEMOpPaHHOTO
noTeHIMana u ap. Vcrnonb30BaHWEe CEHCOPOB JUIsl BU3YalIHM3allMM CHTHAJIBHBIX KAaCKaJOB B JKHUBBIX
KJICTKax U OpraHu3mMax. MHOFOHapaMeTpI/IIIeCKI/IFI MHKPOCKOIIHAL.

Pazgen 11.
OnroreHernka

HOH?[TI/IG 06 OIITOI'CHECTHUKE — MCTOIOJIOTHUN HaHpaBHeHHOFO BIIMAHHUA HA KIJICTOYHBIC HpOIIGCCI)I C
MTOMOIIBIO0 CBETOYYBCTBUTENBHBIX 0eTKOB. CBETOUYBCTBUTENIbHBIE HOHHBIE KAHANBI JIJIS1 MOAYJISIIUN
AKTUBHOCTHU HeﬁpOHOB. CBGTO3aBI/ICI/IMaH perynﬂum[ KJIGTO‘-IHOﬁ IIOABUXKHOCTH, aKTHUBaALlUs G-
6enkoB. CBeTOMHAYIIpYeMas TeTepouMepr3allys IeJIeBbIX OeNKoB. BKiltoueHne sKkcnpeccuu reHoB
C IIOMOIIBIO CcBeTa. TepMOreHeTMKa — HCIOJIb30BAHUE TEMIIEPATypO-4yBCTBUTEIBHBIX HOHHBIX
KaHaJIOB.
Paznen 12.
NupuBuayajibHble perniepTyapbl aHTUTeN U T-KJIeTOYHBIX PellenTOpoB

Jlunamuka pernepryapoB T-KJIETOYHBIX PEUENTOPOB M CTapeHHE aJaNTUBHOTO HMMYHUTETA.
[TomynsmuoHHOE M CyOMOMYIISIIMOHHOE pa3HooOpa3ue T-KIETOYHBIX PelenTOPOB.

Pazneua 13.
MousekyJisipHoe 6apKOIHPOBaHHE

MOHGKyJ’IHpHOG 6apKOI[I/IpOBaHI/Ie KaK MHCTPYMCHT IJId HOPMHUPOBKH NAHHBIX, KOPPCKIHUHN OIIn0O0OK
MAaCCHPOBAHHOI'0 CCKBCHUPOBAHUA U MPOTAIKCHHOI'0 BBICOKOKAYCCTBCHHOI'O CCKBCHUPOBAHMA. Ha
NpuUMEpax aHajlin3a M IOCT-aHAJIN3a AAaHHBIX MAaCCHPOBAHHOI'0O CCKBCHUPOBAHUSA PCIICPTYapoOB T
KJICTOYHBIX PpCUCTITOPOB U aHTUTCIIL.

IV. CamocrosiTesibHast padoTa
JucnunnuHa Oa3upyercss Ha ayJUTOPHOM M CaMOCTOSITENbHON BHEAyAMTOPHON paboTe

ACIIMPAHTOB. HpeILYCMOTpeHO CaMOCTOATCIIBHOC H3Y4YCHHEC OTACJIbHBLIX BOIIPOCOB JICKIIMOHHOI'O
KypCa IOUCHUIIJIMHBI ((MOJ'IeKy'J'IHpHaH OHOJIOTHUS: MNEPCICKTUBHBIC HAIIPABJICHUA COBPCMCHHBIX

HCCIEOBaHUI» B BHUJIE NPOPAOOTKH JIEKIIMOHHOTO MaTepHalia U COOTBETCTBYIOIIMX Pa3/eiioB
JTUCIHUIUTAHBI TT0 YICOHUKAM.

V. UTorosasi npoBepKa 3HAHUM

VY4eOHbIH IIJ1aH 1O JUCHHUITIIIMHC ((MOJIeKy}'IHpHaH OHOJIOTHUS: MCPCICKTUBHBIC HAIIPABJICHUA



COBPEMEHHBIX MCCIIEIOBAHUID PEIyCMaTPUBACT CIEAyIonIre (GOpMbI KOHTPOJIS 3HAHHA:

@®opMbI KOHTPOJISAA 3HAHUI

Tun xkoHTpOIS 2 rox [TapameTpsbl
Texkymmii + Crnaua pedepata o TemMe UCCIIeOBaHUS
Hrorossrit + Y CTHBIN 2K3aMEH 10 OMIIETaM.

®opma npoBeieHUs] TEKYIIEr0 KOHTPOJISL.
Tekyias mpoBepKa 3HaHUN MpelycMaTpUBAET clady pedepara Mo TeMe AUCCEPTALIMOHHOTO
UCCIe0BaHus (MCCIeI0BaTENIbCKHUI BOIIPOC, UCCIIEOBATEIbCKUE 33a/]aul, IEHHOCTh PabOThl U T.1I.)

Kak popma JI0mycKa Ha HK3aMEH.

®opma npoBeieHUs1 IK3aMeHa

Tembl, mepedeHb MPUMEPHBIX BOIMPOCOB JJs TOJATOTOBKM K OJK3aMEHY [0 Hay4HOH
CHEIHMATbHOCTH TPEJCTABICHb B COOTBETCTBYIOIIMX OJIOKaX HACTOSIIEH MNporpamMmbl. DK3aMeH
MIPUHUMAETCS KOMHUCCHEH, POBOIUTCS B YCTHOM popme. DK3aMeHAIIMOHHBIN OMleT (KaHIuAaTCKUi
MUHHMYM) COCTOHMT W3 TPEX BOIIPOCOB IO CIIEUAIBHOCTH. DOPMYIHPOBKH BOIIPOCOB B Omiere He
00s13aHBI COBIIAAATH C (POPMYITUPOBKAMH U3 TIEPEUHS IIPUMEPHBIX BOIIPOCOB.

UneHpl KOMHCCHMM MOTYT 3aJaTh AaCHHUPaHTy JAOIMOJHUTENbHbIE BOmpockl. KonnyectBo u

COACPIKAHUC JOIMOJIHUTCIIBHBIX BOIIPOCOB OMPCACIISICTCA KAa4€CTBOM OTBETOB 3K3aMEHYCEMOTO.

O1neHoYHbIE cpeacrea JUMCHUIIVIMHBI

Orenka

Kpurepuu onenku ycTHOro orsera

5 OaiuIoB

AcCTHMpaHT JEMOHCTPUPYET METOJIOJIOTHYECKUE U TEOPETUUYECKHE 3HAHUA,
CBOOO/IHO BJaJeeT Hay4yHOH TepMUHOJOTHEH mo aucuuruiuHe. [IposBiser
TBOPYECKHE CIIOCOOHOCTH, 3HAHHWE JIOTIOJIHUTEILHOW  JINTEPaTypBHI.
JIeMOHCTpPHUpYET XOpOIINE aHATUTUYECKUE CHOCOOHOCTH, CHOCOOCH NpHU
00OCHOBaHMM CBOETO MHEHHUS CBOOOIHO TPOBOJHMTH AHAJIOTHH MEXIY
TeMaM¥ JUCILUIUINHEL

4 0aoB

AcnupaHT JEMOHCTPUPYET METOJI0JIOTMYECKUE M TEOPETUYECKUE 3HaHUS,
CBOOOJHO  BIAJEeT HAYYHOH  TEPMUHOJOTHEH MO  JUCIUILIMHE.
JleMOHCTpHpYyeT XOpOoIIue aHATUTUIECKHE CIOCOOHOCTH, OHAKO JIOMyCKaeT
HEKOTOPbIE HETOUYHOCTH MPU ONIEPUPOBAHUU HAYYHOU TEPMUHOJIOTUEH.

3 Oaiu10B

HNMeer orpaHHYEHHBIC TEOPETUYECKUE 3HAHMS, JOIYCKAET CYLIECTBEHHbBIE
OIIMOKH IPY YCTAHOBJICHUH JIOTHIECKUX B3aMMOCBSI3€H, OMMyCKaeT OMHOKN
IIPU UCIIOJIb30BAHUY HAYYHOW TEPMUHOJIOTUY.




2 Gama HNmeer crnabple TeopeTHYECKHE 3HAHUS, HE HCHOJB3yeT HAYYHYIO
tepMuHONOorHI0.  OOHAapy)KMBaeT  HECHOCOOHOCTh K  MOCTPOCHUIO
CaMOCTOSITEJIBHBIX 3aKJIFOUCHHM.

O1eHKka 0 UTOraM CAAYU KAHAUAATCKOI0 IK3aMeHAa BLICTABJIAETCA 110 5-0anabHOH

mKaJse:
Onenka Onenka Kputepuit
MOJIydCHHAs 32
3K3aMeH B Oajutax
5 OTJINYHO Cpennuii 6as1 1Mo pe3ysibTataM YCTHBIX OTBETOB

1o TpéM BOIIpOcaM paBeH uiH donee 4,5

4 XOpOLIO Cpennuii 6a 1o pe3ysbTataM YCTHBIX OTBETOB
o Tpém Bompocam 3,5 — 4,4

3 yJIOBJIETBOPUTEIBHO Cpennuii 6am1 no pe3ynbraTaM yCTHBIX OTBETOB
1o TpémM Bonpocam 2,6 — 3,4

0-2 HCYIOBJICTBOPUTCIIBHO Cpe,Z[HI/Iﬁ 0asa mo pe3yiibTaTaM YCTHBIX OTBETOB

no Tpém Bompocam 0-2,5

V1. YueOHO-MeTOAHMYEeCKOe o0ecmeueHue TUCHIUILTHHbBI

Pexomennyemas iuteparypa:

1. An6eprc b., bpeii 1. et.al. OcHOBBI MONeKymsipHast Ouonorus kietku. M., JlabopaTopust 3HaHUH.
2018.

2. IlpuHuunel U MeToAbl OuoxuMuu U MonekysipHon ouonoruu. Ilon pex. K. Yuncona u JIx.
Yonkepa. M., bunowm, 2013.

3. 3. Puc, M. CrepuOepr. Benenue B MOJIEKyIIpHYIO OMOJIOTHIO: OT KJIETOK K aromam. M., Mup,
2002.

4. Kpeboe ., K. Ctusen, ['.Omnuot. 'enst no Jlstouny. U3narensctBo Jlaboparopust 3Hanmii. M.
2022.

5. IlenxynoB C.H. TI'enermueckas wumxenepus. HoBocuOupck: wuzmarensctBo CuOUPCKOro
yHuBepcurera, 2004.

6. Henscon /1., Kokc M. OcHoBbl Onoxumuu Jlennnpkepa. B 3 tomax. M.:bunom, 2014 .
JlonoyiHUTeIbHAS JINTEpaTypa

1. Nelson D., Cox M. Lehninger Principles of biochemistry, 6h ed. 2012

2. Metzler D. Biochemistry. The chemical reactions of living cells. 2008.

VII. lIporpamMHoe o0ecnieueHue, npogeccHoOHAIbHBIE 0a3bl JaHHBIX, MATEPHAJIBHO-
TeXHU4eckoe odecrevyeHne JUCHUIIIUHBI

IIporpammHoe obecrieyenne

— Microsoft Office Professional Plus 2010 / 3 BHyTpeHHel cetn
- Microsoft Windows 7 Professional RUS / 13 BHyTpeHHel cetn
— Mozilla Firefox / CBoO0OaHOE TUIICH3HOHHOE COTJIAIICHUE

IIpodeccnonanbubie 0a3bl JaHHBIX, HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbl, HHTEPHET-
pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe PecypcChl)
— Consultant Plus

- Garant system
- Sage Journals
— OnexrponHas oubmmorexka MbX PAH



MarepunanbHO-TeXHHYECKOe 00ecrnedeHne AUCHHIITHHBI

- [IepcoHasbHBIN KOMITBIOTED

- Habop nemMoHcTpaninoHHOro 000py0BaHHS

Moer BKItOYaTh B ceOs: MyJbTUMEIUIHBIN NMPOEKTOp, NMPOCKIMOHHBIA SKpaH, WHTEPAKTHBHAS
J0CKa, BUJEO IIaHelb, MHTEPAKTHBHAs BHUAEO IaHENb, NPE3EHTALMOHHBIM HOYTOYK M JApyrue
CpEICTBa JIEMOHCTpAlMU Y4eOHOTro KOHTEHTa. JlomyckaeTcs HCHOJIb30BaHUE JJIsi IPOBEICHUS
3aHATHUI IEPEHOCHOr0 Habopa AEMOHCTPALIMOHHOTO 000PY10BaHMSL.

- Jocka

— DKpaH

— Crieninanu3upoBaHHas MeOeITb

Jlocka, CTOJIBI MU MTAPTHI, CTYJIbS.

— Hamane 6ectipoBogroro gocrymna B UaTeprer no cetu Wi-Fi



®PenepajibHOE FOCyIAPCTBEHHOE 0I0IKETHOE y4YpexaeHue HaAYKH
NUHCTUTYT BHUOOPITAHUYECKOU XUMUHN
uM. akagemMukoB M. M. lllemsaxuna u FO.A. OBYMHHUKOBA
Poccuiickoii akanemun Hayk
(MBX PAH)

g ‘

Vuensitgekperapp |
A.§.-M.H. B:A.OneHuKoB
oT «02» HOSOPL20PTT.

PABOYAS MPOI'PAMMA JUCHUIIJINHBI
«HU3KOMOJIEKYJISIPHBIE BUOPET'YJISITOPBI»

Indp n HaumMeHoBaHHE

rPyNnbl HAYYHBIX CHENNANBHOCTEH:
1.5. buonorudeckue HayKu

1.4. Xumudeckre HayKu

YpoBeHsb BrICIIEro 06pa3oBaHMs: MOrOTOBKA HAYIHBIX
U HAayYHO-IIEIarOrMYECKUX KaJPOB B aCIUPAHTYPE

®opma o0yueHuns: ouHas

Mocxksa — 2022



Pa3pabdorunkm nporpammsbl: K.X.H MuxaiyioB A.A., k.X.H CoJasbes I1.H.

Pabouas mporpamma cocTaBjieHa Ha OCHOBAaHUM (hefepalibHbIX T'OCYAAPCTBEHHBIX TpeOOBaHUMN
Beiciiero oopazoBanus (PI'T BO), pa3paboTaHHBIX Ui pear3alii OCHOBHBIX MPO(eCCHOHATBHBIX
o0pa3oBaTeNbHBIX MpOrpaMM BhICHIEr0 OOpa3oBaHUS - MPOrpaMM IOATOTOBKM  HAy4dHO-
NeJarornyeckux KaJpoB B aclUpaHType ©o HampasieHuto 1.4. Xumudeckue Hayku, 1.5.
buonornueckne Hayku. CoriacHo QenepanbHbBIM — TOCYAapCTBEHHBIM TpeOOBaHUAM IO
HaIpaBJIEHUIO MOAT0TOBKH 1.4. Xumuueckue Hayku, 1.5. buonornyeckue Hayku U yueOHOMY IJIaHy
aclMpaHTOB, Pa3pabOTAaHHOIO Ha OCHOBE ATHX TpeOoBaHUM, AucuuIuinHA «Hu3KOMonekynsapHble
OHMoperynaTopel» sBIseTCs  (PaKyIbTaTUBHOW JUCHUIUIMHOW / JUCHUIUIMHOW 1O  BBIOOpPY
00pa3oBaTeNbHON KOMIIOHEHTBI 00pa30BaTeIbHOM MIPOrpaMMbl IO HAYYHBIM ClieHUalIbHOCTAM 1.4.4.
®dusznyeckas xumus, 1.5.3. Monekynspnas 6uosnorus, 1.5.6. buorexHomnorus.

I. Hesn 1 3a1a4u U3yYeHUs TUCHMILIAHBI.

1.1. Heab Kypca: O3HAKOMJICHHE C DPa3HOOOPA3HBIMH HU3KOMOJICKYJISPHBIMH OPraHHYECKUMHU
COCMHECHUSIMH — PETYJISATOPAaMH JKH3HEJCITEIbHOCTH YeJIOBEKa, JKUBOTHBIX, PAacCTEHHH, IprOOB,
MHKPOOPTraHU3MOB U BUPYCOB.

1.2. 3agaum Kypca: oka3aTh 3HAYUTEIBHOE MECTO HU3KOMOJIEKYJISIPHBIX CO€AMHEHU B Iporeccax
(YHKIMOHATBHON PETYJSIIMHA KJIETOYHOW AKTUBHOCTH MPOKAPHOTHUYECKHUX M JYKAPUOTUYECKHUX
OpPraHM3MOB, OTpa3UTh MEXKIUCUUIUIMHAPHBIA  XapakTep OTKPBITUS OCHOBHBIX  KJIACCOB
HU3KOMOJICKYJISIPHBIX OHOPETYJISATOPOB, KOTOPBIM MPOMCXOJMI HA CTHIKE OPTaHWMYECKOH XUMHH,
XMMHUHM TPUPOIHBIX COCAWHEHUH, OMOXMMHM M (HapMakoJOrMU M BHEC BKJIad B (hOpMHpOBaHHE
6I/IOOpFaHI/I‘~I€CKOﬁ XHUMHHN KakK CaMOCTOATCIIBHOT'O C€CTCCTBCHHOHAYYHOI'O HaIlrpaBJICHUA,
IPOJIEMOHCTPUPOBATh, YTO OOJBIIMHCTBO XM3HEHHO HEOOXOIMMBIX JIEKapPCTB — 3TO MPHPOIHBIC
HHU3KOMOJICKYJISAPHBIC BCHICCTBA, HMX CHHTCTHYCCKUC U IOJTYCHMHTCTHUYCCKUC aHAJIOI'M, a TaKKe
HOBEHIIINE COEAMHEHNUS, [Tl KOTOPBIX YCTAaHOBIICHA (PU3MOIOTUYECKAst aKTUBHOCTb.

1.3. CBa3b ¢ APYrUMHU JUCHUILUIMHAMU: Kypc «Hu3KOMONIEKyIsipHbIE OMOPETYISTOPE) B TOH WM
MHOM CTENEeHM WMEEeT HEMOCPEICTBEHHYIO CBSI3b IPAKTUYECKH CO BCEMH IHCLUUILTUHAMH,
U3y4yaeMbIMH Ha TMPOTSDKCHHM BCEro BpPEMEHHU OBJIAJCHHS AaclupaHTaMu 00pa3oBaTelnbHOU
IpOrpaMMBbI 110 HaIpaBlIeHUIO ToAroToBkH 1.4. Xumuueckue Hayky, 1.5. buonornyeckue Hayku.

I1. O0bem AUCHUNIMHBI U BUABI Y4eOHOH padoThI

®opma o0yueruss — OUHAS
OO0muii 00beM JUCHHUILINHBI: | 3aUeTHBIE €QMHUIBI MK 36 aKkaJeMHUYEeCKUX YacoB.

Bcero vacos AyauTopHble 3aHATHS (4ac), B TOM YHUCJIE: CamocrosiTenbHas
Pabora (uac)

JEKUUU | mpakTU4YecKue | 1adopaTopHbIe
3aHATUA paboThI
(cemuHapHI)

30 - - 8
36

30




Pacnpenesienne ayIuTOPHBIX 4YaCOB 110 TeMaM U BHJIaM y4eOHOIl padoThI

Ne HaumenoBanue Tem u pazzaenos (dac) AyauTtopHble 3aHATHS (Yac)
(c pa3BepHYTHIM cojJiepKaHUEM Kypca B TOM YHCJIE
B TOM YHCJIE: [0 KXKJION TeMe U pa3zieiny) Jlexum CemuHapsl
1 | Huzkomonekymsipabie OUOPEryIsTOPI — BBEACHHE. 6

Huzkomonexymnsipable OMOpEryasTOpbl JUIUIHON
MIPUPOJIbI, UX OMOCHHTE3, PU3HOJIOTHYECKAS
peryJisiTopHasi poJib. OJIaBOHOUIBI.

2 | buocunTe3 BropuuHbIx MeTaboauToB. [llects 4
OCHOBHEIX KJIACCOB: aJIKAJIOUbI, IIOJTUKCTUIE],
HEpUOOCOMHBIC TIENTHIBI, TEPIICHOU/IBI,
(hEeHWIIPOITAHOUTBI, ITYPUHBI ¥ TUPUMHUJIUHEI,
3 | Tepnenouasl. Baxkueiime Kaacchl TEPIICHOUIOB. 6
Dkosnorudeckasi pyHKIHS, TPAKTUICCKOE 3HAYCHHUE U
MEJUITMHCKUE TPUMCHEHUSI.

4 | Autubuoruku. Mcropuueckas cripaBka. OCHOBHbIE 4
KJIacChl. MeXaHU3Mbl IEHCTBUS U BOSHUKHOBEHUS
PE3UCTEHTHOCTH.
5 | 'opmonsl. CTepousl - MOJI0BBIE TOPMOHBI U HE 6
TOJIBKO.
6 | Perynupyromas posib BuTaMMHOB. OCHOBHbBIE 4
rpynmsl. Butamussl rpynnsl B kak BaxHemme
KO(hepMEHTHI.
Bcero: 30 -
Hroro: 30

II1. Conepxanue Kypca

Pa3pea 1.
HuskomouiekyJsipHbie 0MOPeryJ/JasiTopbl JTUMUIHON NPUPOABI

HuskoMonekymsipaple  OMOPEryIsTOPhl JTUNHIHON MPUPOIBI, MX OHOCHHTE3, (U3NOJIIOTHYCCKAs
perynstoprast poib. [Ipocrarnanauasl u TpoOokcanbsl. JleiikoTpuensl. JXKacMoHOBas KHCIOTA.
draBoHOMTBI. ATIETHIIOKOIH3UM A — OCHOBA CHHTe3a ()JIaBOHOUJIOB U TepIieHOB. [lyTtun OnocunTe3a
¢db1aBoHOUAOB. MOHOMUTHONBI UM JUTHUH. KOHIEHCHpOBaHHBIE U TUAPOIU3YEMbIE€ TAHUHBI.
MenukapnuH U TIuneo/unH. Ou3uoornyeckas ¥ 3allUTHAS POJTb (PIIABOHOUIOB PACTCHHIMA.

Paznea 2.
Bropuunbie MeTa001uThI U UX PyHKIHSA
OcHOBHbIE XUMHYECKHE PeAKIIUN U IIyTH OMOCHHTE3a

Anxanounnsl. ['pynma ankanounoB onws. [loHsATHE 00 ONMMAaTHBIX PEUENTOPAaX M WX IHIOTEHHBIX
nuranjgax. Penentopsl MOpGUHOBBIX alKajJOWIOB MU HMX NPUPOJIHBIC JHTaHIbL: SHIOP(UHEI,
sHKepanuHbl U Jp. CHHTETHYECKHE aHAJIbIeTUKU. TpONMaHOBBIC AIKAJOWIBI TPYIIBl KOKaWHA U
atponnHa. M-XonuHob6mokaTopsl. O0e3001MBaONIME U CHOTBOPHBIE JIEKAPCTBEHHBIE MpemnapaThl.
Hapkotuku u ramwmonmHoreHsl. ['pynma sdeapuHa. AnpeHepruiyeckue CHHAICHl U MPUPOIHBIC
anpeHomumetuku. [lopamuH, agpeHanuH, HOpaApPEHAIWH, CUHTETUYECKHE aIqpeHOOIOKATOPHI.



[Ipenapatel U1 JledeHUs HIIEMHUYECKON OoJe3HM cepAua. XUHHbIE aNKaJOWIbl, CTPOCHHUE U
crepeoxumus. [IpoGnema nedyenuss manspuu. CHUHTETHYECKHE NPOTUBOMAISIPUNHBIE CpPEACTBA.
ApTEeMH3MHUH M JpyrHe npenaparsl TPYIIbl TMHIXaoCy. AJKaJOWAbl TPYIIBl  pPe3epIIMHA.
IIpuponHblE M CUHTETUYECKUE CPENCTBA IIPOTUB apUTMMU. AJIKAaJIOWbl IIyPHUHOBOTO psna. pyrue
CTUMYJISITOPBl CEpJCYHON AKTUBHOCTU. AJIKAJIOHUIbl U3 OE3BPEMEHHHKA OCEHHETO - KOJIXULUH U
KOJIXaMUH - U UX HCIIOJIB30BAHME B celekuuu pacteHuil. LlutockenerHele ankanouisl. ['pymma
koinxuuuHa. ['pynmna Ttakcoma. ['pynma nuroxanasuna. I'pynna naTpyHkyianHa. BunOnactuH u
BUHKPUCTUH — IIEPCIEKTUBHBIE IPOTUBOOITYXOJIEBBIE AJIKAJIOUABI TPYIIIIBI pE3epIIUHA.

Pa3pea 3.
TepneHonabl

[Tonmnsonpenonanas npupona TepneHounos. IlyTm cuHTE3a M3 MEBAJOHOBOM KHCIOTHI U
IJIMKOJIMTUUECKUX MHTepMenuaToB. llonuMepusanus - OCHOBHOM myTh OMOCHMHTE3a TEPIIEHOMIOB.
PacturenbHble apomMaTHdecKue Maciia Kak HCTOYHUKH TeprieHono0B. [uknmmsanusa. MHCeKTnn1HbIe
teprieHouapl. Duton. Buramma A. ['pubnble TeprieHOBble aHTHOMOTHKH. KapoTwH, IIOTEHH,
nmukonuH. [IpeBpamienns KCaHTOPHIUIOB U (POTOMHTMOMpOBaHUE pacTeHuid. Llukim3anus TeprneHoB
— OCHOBa OMOCUHTE3a CTEPOJIOB.

Paznen 4.
OcHoBHbIE KJacchbl. MeXaHU3MBbI 1eiCTBUS 1 BOSHUKHOBEHHUS Pe3UCTEHTHOCTH

AntnOnoTHKHM. [IeHMIWILIMHBIL, WCTOPUS W 3HA4YeHHEe uX OTKpbiTHa. Lledamocnopuasl u
poJICTBEHHBIC aHTHOMOTHKU. [IpeacTraBienus o MexaHu3Me OMOCHHTE3a 0aKTePHATLHON KIETOYHOM
CTEHKM M MEXaHW3ME JEHCTBUS NEHULUUJUIMHOB. MOJIEKYJIsipHbIE MEXaHU3Mbl PE3UCTEHTHOCTH
OakTepuil K TCHUIWUIMHAM W OHOWH)XCHEpPHBIC HAMpaBiIcHUs paboT MO ee MPEOoOJICHUIO.
TerpanukiauHbl - CTPYKTypa U MEXaHH3M aHTUMUKPOOHOTO NeicTBUS. OCHOBHBIE ATAIbI MOJHOTO
CUHTE3a TeTpalMKINHA. MexaHu3M OMOCHHTE3a TETPAMKIMHOBBIX aHTUOMOTHKOB U X BIUSHUE Ha
OonocuHTe3 Oenka. AHTUOMOTUKY KaK MHCTPYMEHTHI HU3y4eHUsi OMOCHHTEe3a Oellka B MOJIEKYJISIpHON
OHMOJIOTHH: OCHOBHBIC 3TaIlbl OMOCUHTE3a OCJIKa M CBSA3aHHBIC C HUMU aHTUOMOTUKH. CTPENTOMHIINH
U IpyTrue aMUHOTIIMKO3UIHbIe aHTUOMOTUKU. [IypoMuUIiuH 1 MexaHus3M "MypoOMUIITHOBON peakiuu'.
DpUTPOMUIIMH U APYyrue MaKpPOJIUIAHBIC aHTHOMOTHKH. XJIOopaM(pEHUKON U ero aHajuord. [lomHbiid
cuHTe3 xJopamdenukona. IlpeacraBnenne 00 aHTUOMOTHKAX, BIMSAIOMIMX Ha OWOCUHTE3
HYKJIEMHOBBIX ~KHUCJIOT. AKTHHOMHUIMH D, aHTpalMKINHBL, OJIMBO- W XPOMOMHUIIMHBI U
ancamakpoiuapl. Mx wntepkamsuus npu JHK 3aBucumom Omocunrtese PHK. brneomuniussl,
CTPENTOHUTPUH U MUTOMHIIMHBI -IIMTOTOKCUYECKUE PEATCHTHI, BhI3BIBAIOIIME PA3pbIBbl U CUIMBKHU B
nensx JIHK. Hyxneosunnele aHTHOMOTHKHM W CHHTETHYECKHE MPOU3BOJHBIC HYKICO3UIOB -
UHTHOUTOPHI BUpyca reprieca ¥ BUY. AHTHOMOTHKY - HHCTPYMEHTBI U3YYCHHSI HOHHOTO TPAHCIIOPTa
yepe3 MeMOpaHbl. [loMeHOBBIE MaKpOJIW/Ibl, OCHOBHBIC YEPThl CTPOSHHUS W 0Opa3oBaHHE IOP B
JUNUIHBIX ~OUCIIONX C ydacTHeM CTepWHOB. Jlpyrue TpPOTUBOTPUOKOBBIE aHTHOWOTHKH.
MonekynsipHble MEXaHHU3Mbl JIEHCTBUS AaHTUOMOTUKOB KaK IPOTHBOOIYXOJEBBIX AareHTOB.
AHTOMOTHKH KaK HU3KOMOJICKYJSIpDHBIC OHOperynsTopbl. [Ipo0iieMbl U MEpPCIEeKTUBBI pa3padOTKH
HOBBIX aHTUOMOTHKOB.

Pa3pea 5.
I'opmonbl. CTepouasbl - M0J0Bble TOPMOHBI U He TOJIbKO.

Crepounsl. Ctepoubl Kak TeTpalUKINYEeCKHe TputTeprneHbl. OCHOBHBIE STambl MX OHOCHHTE3A.
XonecTepyH U pacTUTEIbHBIE CTEPUHBL: CTPYKTypa U Ouonoruyeckas QyHkuus. CiaoxHbie 3QUpHI



XOJIECTepUHA, JINIIONPOTEHHBI BEICOKOW M HU3KOM IUIOTHOCTH, BIUSHUE HA Pa3BUTHE aTepOCKIIEpO3a
U OTJIOXEHHUE )KEeTUHBIX KaMHeH. [TomuruapokcuiupoBaHHble CTEPUHBI - 300- U GPUTOIKAUCTEPOUIBL,
TOPMOHBI JIMHBKM HAaCeKOMbIX W HX MPUPOJAHBIE aHANOrU (3KAU30HBI). JKeauHble KHCIOTHI.
buocunTe3 B medeHu u Ouosormueckas poib. Vcnosnp3zoBaHue B OMOXMMHUU M OMOOpraHMYECKOH
xumuu. [Iporecrepon: GuocuHTe3 U OHOJIOTMYECKas POJIb IPU OBAPHAIBLHO-MEHCTPYaAIbHOM IUKIIE.
CuHTeTHYeCKME aHAJIOTW W KOHTpauenTuBbl. [looBbIE TOPMOHBI: 3CTPOI€HbI M AHJPOTEHBI.
buocunte3 u Ouonoruueckas poib. OCOOEHHOCTH CTPYKTYpbl M OHOJOIMYECKOW AaKTMBHOCTHU
3CTPOreHOB (3CTPOH, 3CTPAAMON U 3CTPUOI), CBA3b C AKTUBHOCTBIO (DOJIMEBONM KHCIOTHI U
nporectepoHa. CuHHTETHYECKME aHAPOrCHHbIE IIpernaparbl, aHaOoJMKU. ['OpMOHBI  KOpBI
HAJMOYEUYHUKOB:  TJIIOKOKOPTHUKOMJBI W  MHMHEpPAJIOKOPTUKOWJbBL.  BHOCHHTE3  OCHOBHBIX
npeacraBuTeneil u Ononoruueckoe 3HaueHne. CHHTETUYECKHE aHaJIoru M MHTuOuTOphl. Cepaednsie
IJIMKO3UJIbl, CTEPOMJIHbIE CANOHMHBI W ankajmoujpl. CTpPyKTypa OCHOBHBIX MpEACTaBUTENECH U
ouonornueckoe 3HaueHHE. OCOOEHHOCTH PEIENNU CTEPOUTHBIX TOPMOHOB.

Pa3pea 6.
BuramMunbi

OTKpbITHE BUTAaMHHOB W WX pOJb B (DYHKIIMOHUPOBAHMHM OPTaHM3MOB YEJIOBEKa M >KUBOTHBIX.
BonopacTBopumble U xKUpOpPacTBOPUMBbIE BUTAMUHBL. BUTaMHUHBI U KOQPEPMEHTHI.

Burtamun rpynnel B.  Tuammamudocdar u ero posnp B IeKapOOKCHIMPOBAHUU a-KETOKHCIOT U
nedeHuu 6onesnu Oepu-6epu. Butamun B2 (pubodnaBun) u dhaaBuHOBBIE KOPEPMEHTHI, y4acTHE B
cucreMax OKcuaas W jaeruiaporenas. Buramun B5 (IlanToTeHOBas xucinora), KohepMeHT A H €ro
ouocuHTeTHYeCcKas poiib. Butamun B3 (Huanwn) n Huanunamu, ero kopepmeHTsl (NAD u NADP)
U UX POJb B COCTaBE OKCHIOpEAyKTa3; OnocuHTe3 HuanuHa. Buramun B6 (agepmuH), ero Gopmsl -
NUPUIOKCHUH, MUPUIOKCATb W HUPUIAOKCAMHH, U KO(EpMEHTHl - NHUPHIOKCaIb-5-pocdar u
nupugokcaMuH-5'-pocdar; ydactue B mporeccax OMOCHHTE3a aMHHOKUCIIOT M JIMITUA0B. Butamun
B9 (®onueBas kuciaoTa), €ro KOHbIOIAThl C TIIyTaMMHOBOW KUCIIOTOM; TeTparuapodoneBas KUCIOTa.
HX ponp B nepeHoce OJHOYIIEPOAHBIX paguKkainoB. IIpumenenne npu JIe4eHnH aHEMHI U JIy4eBOM
Oosie3HU. AHTaroHUCThl (HoJIMEBOM KHUCIOTHI (AMUHONTEPUH M METOTPEKCAaT), UCHOJIb30BaHUE JJIS
JIeUYEHHUs JIENKO030B U JielikeMuil. KoMnoHeHT (onneBoil KUCIOTHI - M-aMUHOOEH30MHasl KUCIIOTa Kak
BUTaMMH Ul MUKPOOPraHU3MOB. OTKphITHE U IPUMEHEHHUE CYIb(paMUIHBIX IIPENapaToB B KaUeCTBE
MEPBBIX XUMHOTEPANCBTHUECKUX CPEACTB NPH JCUYCHHH MH(EKIMOHHBIX 3a0oieBanuii. Butamun
B12 (oxcukobanaMuH) u ero KohepMeHT - KobajaMu/l, UX OMOJIOTHYECKast pojib U MPUMEHEHHUE TIPH
3a00JIeBaHUAX KPOBETBOPHOW cHUCTeMbl. bimsocts cucrtem koppuHa u mnopduna. Buramun C
(ackopOMHOBasi KUCIIOTA): CTPOEHHUE, PEAKIMOHHAs CHOCOOHOCTh, TayTOMepus M OMOJOruyecKas
poJib. MeTo1bl IPOMBIIIEHHOTO MOJy4eHHsl. Butamunsl rpynns! D 1 ux npoButamMuHbl. Mexanusm
Oouocunresa. JleiicTByromue TUIpOKCHIMpOBaHHbIE (GopMmbl. Butamuuel rpynmel A. CrtpoeHue,
Ouosornveckass pojb M HM30Mepu3anus B mporecce (yHKIHMOHHpOBaHUA. KapoTHHOMIBI Kak
MCTOYHUMKM BuTaMMHA A. PeTHOBas KUcioTa 1 ee buosiorudeckas poisib. Buramunsl rpymis K.

IV. CamocrosiTeibHasi pabota
B mporiecce ocBoeHuUs peaMeTa IpeayCMOTPEHO CAaMOCTOSTETbHOE N3yUeHHE OT/ACIBHBIX BOIIPOCOB

JIEKIIMOHHOT'O Kypca B BUJE MPOPAabOTKHU JEKIIMOHHOI'O MaTepualla U COOTBETCTBYIOIIMX pa3/iesioB
Kypca o yueOHUKaM.



V. UToroBasi npoBepKa 3HAHUH

dopmMa WUTOrOBOM MNPOBEPKM M  OLEHKM 3HaHUM Kypca «HwuskomonekyssipHsie
OMOperyJATOphl» IpelycMaTpUBaeT KOHTPOJIb 3HaHMKW B Qopme crauu pedepara Ha OJHY U3
BBIOpaHHBIX TeM. Pedepar mpoBepseTrcss Ha OPUTHHAIBHOCTH B CHCTEME «AHTHILIATAATY.
OpHUruHaJIBHOCTB COAECPAKATEIBHON YaCTH JOJIKHA COCTABIIATH HE MeHee 75%.

®opma Nugukaropsl HUTorossliii pe3yabrar
KOHTPOJIsA

Pedepar mosIHO ¥ MCYEPIIBIBAIOIIE PACKPHIBACT
TeMy. ACIIUPAaHT IEMOHCTPUPYET YBEPECHHBIE
3HAHUS TCOPUH.

Pedepar packpriBaet Temy, HO €CTh
HE3HAYUTEIIbHBIC 3aMEUaHUs, HECYIIICCTBEHHBIC

3auér HETOYHOCTH.
Pedepar He momHON Mepe pacKphIBaeT TEMY, €CTh

CyllleCTBEHHbBIC 3ameuanus. imerorcs

CYIIICCTBEHHBIC HETOUHOCTH.

3a4€T

Pedepar yacTuuHO (B CyIIECTBEHHOH €T0 YacTH)
WJIM [IOJIHOCTHIO HE PACKPBIBAET TEMY.

HE3a4CT

Tembl 1151 pedpepaTos:

1. OcHOBHBIE KJ1acChl HU3KOMOJIEKYIISIPHBIX OMOPETyIsSTOPOB.

2. Bkiajg OTKpBITHUS HU3KOMOJEKYJISPHBIX OHOPETYNISATOPOB B CTAHOBJIEHHWE MOJIEKYJISPHOU
OMOJIOTMH KaK CaMOCTOSITEIIbHOTO HAIlPaBJIEHUS B €CTECTBO3HAHHH.

3. Hoseiimme METONOJOTHHM TOMCKAa M W3YYCHUS HU3KOMOJEKYJISPHBIX OHOPEryIATOPOB C
IIPUMEHEHHEM Macc-CIeKTPOMETPUU U METa00JIOMUKH.

4. OcHOBHBIE T'PYyMNIIbl AJIKAIOUI0B.

5. LluTockeneTHble aJIKaIOUIBIL.

6. [lepcriekTUBHBIE IPOTUBOOITYXO0JIEBbIE AJIKAJIOUIBI.

7. I'pynna ankanouos onus. IlonsaTre 00 onuaTHBIX pelenToOpax U UX SHAOT€HHBIX JIUTaH/1axX.

8. Mop¢wuH, KoJieHH, marnaBepuH.

9. I'epouH, ananoru mopduHa (coeaquHenue benTnn), HaTOppuH.

10. PenenTops! MOp(HHUHOBBIX ANKATIOUIOB U X MPUPOIHBIC JTUTAHIBL.

11. TponanoBbI€ anKaaOnabl IPYNIbI KOKAWHA U ATPOINIHHA.

12. Ankanouspl rpynmsl pe3eprnuHa.

13. BuHOMAaCTMH M BHUHKPUCTUH - TNEPCHEKTHBHbBIE IPOTHBOOIYXOJIEBbIE aJIKaJOUIbl T'PYIIIbI
pe3epnuHa.

14. Ankanouasl IyprHOBOIO psija.

15. IlutockeneTHbIE aJIKAJIOMIbI KOJIXUIIMH, TAKCOJI, [IUTOXAJIA3UH, JJATPYHKYJIUH.

16. AHTUOMOTHUKH: UCTOPUS OTKPBITUS,, OCHOBHBIE I'PYIIIIL.

17. Nennmuumnel. [peacraBinenns o MexaHu3Me OMOCHHTE3a OaKTepUAIbHON KJIETOYHOW CTEHKH U
MEXaHU3ME IeUCTBUS IEHULWIJINHOB.

18. MonekymnsipHble MEXaHU3MbI PE3UCTEHTHOCTH OaKTepuil K MEHUIMJUTMHAM 1 OMOUH)KEHEPHBIC
HarnpasieHus paboT 10 ee NPeoI0JICHHIO.

19. TerpatKiIMHbBI, CTPENTOMULIUH, ITyPOMHULIMH.

20. AHTHOMOTHKHM, BIHUAIOLUIME HAa OMOCHHTE3 HYKJIEHMHOBBIX KHUCIOT. AKTHHOMULMH D,
aHTPALMKIUHBI, OJJUBO- U XPOMOMUIIMHBI U aHCAMAKPOJIHIBI.



21. AHTHOMOTHKY KaK MHCTPYMEHTHI U3yUeHHs OMOCHHTEe3a Oellka B MOJICKYJISIPHON OUOJIOTHH:
OCHOBHBIE dTalbl OMOCHHTE3a Oellka U CBSA3aHHBIE C HUMU aHTUOUOTHKHU.

22. TIpoGiieMBbl ¥ IEPCTIECTUBHI pa3pabOTKH HOBBIX aHTHOMOTHKOB.

23. AHTOMOTHKY KaK HU3KOMOJIEKYJISIPHbIE OMOPETYISATOPHI.

24. MonekynsipHble MEXaHU3MBI ISHCTBUSI aHTUOMOTHKOB KaK IMMPOTHBOOITYXOJIEBBIX areHTOB.

25. AHTUOUOTHKYU - UHCTPYMEHTHI U3YUYeHHs] HOHHOTO TpaHCHopTa uepe3 MemOpaHsbl. [lonueHnoBsie
MaKpOJIH/IbI, OCHOBHBIE YEPTHI CTPOSHUS U 00pa30BaHUE MOP B JIMITUIHBIX OUCIIONX C y9acTHEM
CTEpUHOB.

26. ButamMmuHbl 1 BUTAMUHOIIOI0HBIE BelecTBa. OCHOBHBIE KJIACCHl BUTAMUHOB.

27. OTKpbITHE BUTAMHHOB U X POJIb B (YHKIIMOHUPOBAHUU OPTaHU3MOB YEJIOBEKA U YKHUBOTHBIX.

28. Merabonu3m BuTaMuHa /| 1 0OMeH cTepoJioB.

29. Butamus F u 6uocunTes npocrariaHnHOB, TPOMOOKCAHOB, JIGHKOTPUEHOB.

30. OTKpbITHE BUTAMUHOB U UX POJIb B PYHKIIMOHUPOBAHUU OPTaHU3MOB YEJIOBEKA U )KMBOTHBIX.
BogopactBopumsie U 5KMpOPACTBOPUMBIE BUTAMUHBI. BUTaMUHBI ¥ KOPEPMEHTHI.

31. Buramun A. Ctpoenue, OMoJornyeckasi poiib 1 H30MepHU3alys B porecce (yHKIMOHUPOBAHUSI.
Kapotunouap! kak nctouHuku ButaMuHa A. PeTnHoeBast Kuciora u ee OMojJoruveckast polib.

32. Buramua B, tnammaMoHOdocdar m KokapOOKCHIa3a; X pOJb B JCKapOOKCHIMPOBAHUU a-
KETOKHUCJIOT U JICUSHUH 00JIe3HU Oepu-OepH.

33. Buramun B2 (puboduiaBun) u ¢raBuHOBBIE KOYEPMEHTHI, Y9aCTHE B CUCTEMAaX OKCUAA3 U
JeTUIPOTreHa3.

34. Butamun B5 (IlantoTeHoBast kuciota), KopepMeHT Au ero OMOCUHTETUYECKAS POJIb.

35. Butamun B3 (Huanun) u ananunamua. KopepmeHT okcunopenykras, OMOCHHTE3 HUALIMHA.

36. Buramun B6 (amepmun), ero ¢Gopmbl - NHPHIOKCHH, HUPUAOKCAIb W THUPUAOKCAMHH, U
KoepMeHThl - mnupHIoKkcanb-5'-pochar u nupuaokcamuH-5'-pocdaT; ydactue B Ipoleccax
OMOCHHTE3a AMUHOKHCIIOT ¥ JIUTIHJIOB.

37. Buramun B9 (DonmeBas KuClIOTa), €ro KOHBIOTaThl C TJIYTAMUHOBOH KHCIOTOM;
TeTparuapodoareBas KucioTa. VX posib B mepeHoce OJHOYTIIEPOAHBIX PATUKAIOB.

38. Buramun B12 (oxcukoOanamMuH) U ero KohepMeHT - KobamaMu I, uX OMOJIOTHYecKas pojib U
IIPUMEHEHHE NTPU 3a00JIEBAHUSX KPOBETBOPHON CUCTEMBI.

39. Butamun C (ackopOHMHOBasi KUCJIOTA): CTPOCHUE, PEaKIIMOHHAS! CIIOCOOHOCTH, TAYyTOMEPHSI U
OHMOJIOTUYeCKast POJTb.

40. Butamunsl Du ux npoButaMuHbl. MexaHu3m OMOCHHTE3A.

41. Ilyru 6mocunTe3a Gh1agOHOUIOB.

42. AUIETUIIOKO’H3UM AH €ro posib B OMOCHHTEe3€ ()JIaBOHOUIOB.

43. @usnonoruyeckas v 3allluTHas poJib (pIaBOHOUIOB.

44. MoHonurHomsl U TUrHUH. KoHaeHCHpoBaHHBIE U TUAPOIU3yeMble TAHHUHBI.

45. Ilonuu3onpeHouniHas IpUpoia TEPIIEHOB.

46. IlyTu cuHTE3a TEPIIEHOB U3 MEBAJIOHOBOM KUCJIOTHI U TNIMKOJIUTUYECKUX UHTEPMEINATOB.

47. Lluknu3anusi TEpIEHOB — OCHOBA OMOCHHTE3a CTEPOJIOB.

48. IlyTu cuHTe3a TEPIEHOB U3 MEBAJIOHOBOM KUCIOTHI U TNIMKOJIUTUYECKUX UHTEPMEINATOB.

49. Ctepounipl KaK TETPAIUKINIECKHE TPUTEPIICHBI. OCHOBHBIC ATAITBI UX OMOCHHTE3A.

50. XonecTepuH U pacTUTEIbHbIC CTEPUHBI: CTPYKTYpa U OMoJIorudeckast PyHKIIHSL.

51. DcTporeHsl u aHAPOTeHBI. BrHOCHHTE3 M OMOIOTHYECKasT POJTh.

52. JKemunble kucnotel. buocuHTe3 B meueHW u OHoJOrMYeckas pojb. Mcmonb3oBaHue B
OMOOpPraHNYECKON XUMUHU.

53. OcoOGeHHOCTH CTPYKTYPHI U OMOJIOTHUECKON aKTUBHOCTH ICTPOTEHOB (3CTPOH, 3CTPAAUON U
ACTPHOI), CBSI3b C AKTUBHOCTHIO (POJTMEBOM KHCIOTHI U IporecTepoHa. CHHTETUYECKHE aHIPOTCHHBIC
npenapaTsl, aHaOOJIUKH.

54. CepreuHble TIUKO3U/Ibl, CTEPOUIHBIE CATIOHUHBI U AJIKAJIOUIBI.

55. OcoO6eHHOCTH pelenIui CTEPOUTHBIX TOPMOHOB.



56. CrepongHble TOPMOHBI HACEKOMBIX U MHCEKTHIIH/IBI.

57. ®epOMOHBI U MOJOBBIE ATTPAKTAHTHI HACEKOMBIX.

58. KOBeHuMIbHBIE TOPMOHBI HACEKOMBIX U UX POJIb B OHTOT'€HE3E.
59. HuzkomomneKkynsspHble OUOPETyISITOPHI JIUIUTHOU PUPOIBIL.

60. buocunTe3, (U3NOIOTHYUECKAsT PETYIATOpHAs pOJIb NPOCTArJIaHAWHOB, TPOMOOKCAaHOB U
JICNKOTPUEHOB.

61. )KacmMoHOBast KucCi0Ta — CUTHaJIbHAsi MOJIEKYJIa PACTEHUH.

62. OcHOBHBIE (PUTOTOPMOHBI.

63. Penientopsl pUTOrOPMOHOB.

64. Ilentuaubie GUTOrOPMOHBI — HOBEHUIINN KJIacc PUTOrOPMOHOB.
65. F-box 6enku 1 SCF-yOUKBUTHH-TTUTaH3bIE KOMIUICKCHI.

66. CTpUTOJIaKTOHBI.

67. S11bl 1 TOKCUHBI KaK OTAEIbHBIE KJIACChI COSUHEHU.

68. TOKCHHBI 3eMHOBOHBIX U PHIO.

69. TokcHHBI BBICIIMX PACTEHUN U HACEKOMBIX.

70. Vcionb3oBaHNe TOKCHHOB B OMOXHUMUHU.

V1. YuyeOHO-MeTOOANIECKOE 00ecTIeYeHHue TUCIUTIINHBI

Pexomenayemas ureparypa:

1. B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter. Molecular biology of the cell,
5th ed. Garland Science, 2007.

2. J.M. Berg, J.L. Tymoczko, L. Stryer. Biochemistry, In ed. W. H. Freeman and Company, 2002.

10 B. Buchanan, W. Gruissem and R. Jones. Biochemistry and molecular biology of plants. Wiley,
2002.

3. L. Taiz, E. Zeiger. Plant physiology, 5th ed. Sinauer Associates, Inc., 2010.

JlonoTHUTeIbHAS JINTEpaTypa:

1. Benjamins R., Scheres B. Auxin: the looping star in plant development // Annual Review of Plant
Biology. V. 2008. 59. P. 443-465.

2. Calderon-Villalobos L.I., Tan X., Zheng N., Estelle M. Auxin perception--structural insights //
Cold Spring Harb Perspect Biol. V. 2010. 2. P. a005546.

3. Depuydt S., Hardtke C.S. Hormone signalling crosstalk in plant growth regulation // Current
Biology: CB. V. 2011. 21. P. R365-73.

4. Ejim L., Farha M.A., Falconer S.B., Wildenhain J., Coombes B.K., Tyers M., Brown E.D.et al.
Combinations of antibiotics and nonantibiotic drugs enhance antimicrobial efficacy // Nature
Chemical Biology. V. 2011. 7. P. 348-350.

5. Fajardo A., Martinez J.L. Antibiotics as signals that trigger specific bacterial responses // Current
Opinion in Microbiology. V. 2008. 11. P. 161-167.

6. Falconer S.B., Brown E.D. New screens and targets in antibacterial drug discovery // Current
Opinion in Microbiology. V. 2009. 12. P. 497-504.

7. Fischbach M.A., Walsh C.T. Antibiotics for emerging pathogens // Science. V. 2009. 325. P. 1089
1093.

8. Fukuyo Y., Hunt C.R., Horikoshi N. Geldanamycin and its anti-cancer activities // Cancer Letters.
V. 2010. 290. P. 24-35.

9. Hardtke C.S., Dorcey E., Osmont K.S., Sibout R. Phytohormone collaboration: zooming in on
Auxin brassinosteroid interactions // Trends in Cell Biology. V. 2007. 17. P. 485-492.

10. Javitt N.B. Oxysterols: novel biologic roles for the 21st century // Steroids. V. 2008. 73. P. 149-
157.

11. Kamada-Nobusada T., Sakakibara H. Molecular basis for cytokinin biosynthesis //
Phytochemistry. V. 2009. 70. P. 444-449.



12. Kim T., Guan S., Sun Y., Deng Z., Tang W., Shang J., Sun Y.et al. Brassinosteroid signal
transduction from cell-surface receptor kinases to nuclear transcription factors // Nature Cell Biology.
V.2009. 11. P. 1254-1260.

13. Kirby J., Keasling J.D. Biosynthesis of plant isoprenoids: perspectives for microbial engineering
/I Annual Review of Plant Biology. V. 2009. 60. P. 335-355.

14. Liscombe D.K., Facchini P.J. Evolutionary and cellular webs in benzylisoquinoline alkaloid
biosynthesis // Current Opinion in Biotechnology. V. 2008. 19. P. 173-180.

15. Martens S., Mithofer A. Flavones and flavone synthases // Phytochemistry. V. 2005. 66. P. 2399-
2407.

16. Martinez J.L., Fajardo A., Garmendia L., Hernandez A., Linares J.F., Martinez-Solano L.,
Sanchez M.B. A global view of antibiotic resistance // FEMS Microbiology Reviews. V. 2009. 33. P.
44-65.

17. Martinez J.L., Sanchez M.B., Martinez-Solano L., Hernandez A., Garmendia L., Fajardo A.,
Alvarez-Ortega C. Functional role of bacterial multidrug efflux pumps in microbial natural
ecosystems / FEMS Microbiology Reviews. V. 2009. 33. P. 430-449.

18. Proust H., Hoffmann B., Xie X., Yoneyama K., Schaefer D.G., Yoneyama K., Nogu¢ F.et al.
Strigolactones regulate protonema branching and act as a quorum sensing-like signal in the moss
Physcomitrella patens // Development (Cambridge, England). V. 2011. 138. P. 1531-1539.

19. Rameau C. Strigolactones, a novel class of plant hormone controlling shoot branching // Comptes
Rendus Biologies. V. 2010. 333. P. 344-349.

20. Simons K., Ikonen E. How cells handle cholesterol // Science. V. 2000. 290. P. 1721-1726.

21. Tanaka Y., Ohmiya A. Seeing is believing: engineering anthocyanin and carotenoid biosynthetic
pathways // Current Opinion in Biotechnology. V. 2008. 19. P. 190-197.

22. Tromas A., Paponov 1., Perrot-Rechenmann C. AUXIN BINDING PROTEIN 1: functional and
evolutionary aspects // Trends in Plant Science. V. 2010. 15. P. 436-446.

23. Tromas A., Perrot-Rechenmann C. Recent progress in auxin biology // Comptes Rendus
Biologies. V. 2010. 333. P. 297-306.

24. Tyurin V.A., Tyurina Y.Y., Kochanek P.M., Hamilton R., DeKosky S.T., Greenberger J.S., Bayir
H.et al. Oxidative lipidomics of programmed cell death // Methods in Enzymology. V. 2008. 442. P.
375-393.

25. Wilke M.S., Lovering A.L., Strynadka N.C.J. Beta-lactam antibiotic resistance: a current
structural perspective // Current Opinion in Microbiology. V. 2005. 8. P. 525-533.

26. Wollam J., Antebi A. Sterol Regulation of Metabolism, Homeostasis, and Development //
Annual Review of Biochemistry. V. 2010.

27. Yim G., Wang H.H., Davies J. Antibiotics as signalling molecules // Philosophical Transactions
of the Royal Society of London. Series B, Biological Sciences. V. 2007. 362. P. 1195-1200.

28. Yoneyama K., Xie X., Yoneyama K., Takeuchi Y. Strigolactones: structures and biological
activities // Pest Management Science. V. 2009. 65. P. 467-470. 29. Ziegler J., Facchini P.J. Alkaloid
biosynthesis: metabolism and trafficking // Annual Review of Plant Biology. V. 2008. 59. P. 735-769.

VII. IIporpammHoe oGecnieuenue, npogeccuoHaabHble 0a3bl JAHHBIX, MATEPHAJIbHO-
TeXHH4Yeckoe odecrevyeHne TUCHUIIIUHBI

IIporpammuoe obecnevyenue

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
- Microsoft Windows 7 Professional RUS / I3 BHyTpeHHel cetu
— Mozilla Firefox / CBoG01HOE TUIIEH3MOHHOE COTJIAIICHUE

IIpodeccnonanbubie 6a3bl JaHHBIX, WHGOPMAIMOHHbIE CIPABOYHbIE CHUCTEMbl, MHTEPHET-
pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe PecypcChl)



— Consultant Plus

- Garant system

— Sage Journals

— OnektponHas 6ubnnoreka UbBX PAH

MarepunanbHO-TeXHHYECKOE 00ecneYeHne I CIMIIIHHbI

- [IepcoHasIbHBINA KOMITBIOTED

- Habop nemMoHCcTpannoHHOT0 060py10BaHUS

Moser BKJItOYaThb B ce€0s: MyJIbTHUMEIUNHBIA MPOEKTOpP, MPOEKIMOHHBIA IKpaH, WHTEPAKTHUBHAS
JIOCKa, BUJEO IaHellb, WHTEpaKTUBHAs BUAEO MaHENIb, INPE3EHTAllMOHHBI HOYTOYK U Jpyrue
CpPEICTBa JEMOHCTpAlMUd Y4YeOHOro KOHTEeHTa. JlomyckaeTrcss HCIIOJIb30BAHME MJi IPOBEACHUS
3aHATUI IEPEHOCHOT0 Habopa JeMOHCTPAllMOHHOIO 000PYA0BaHUS.

- Jlocka

— DKpaH

— Criennanu3upoBaHHas MeOelb

Jlocka, cTOJIBI MU MApTHI, CTYJIbS.

— Hannune 6ecripoBonoro nocryna B MaTepHeT o cetu Wi-Fi



Pazpaborunku: Yn-kopp. PAH a.x.H. CmupnoB U.B., 1.6.H. Peickuna E.A.

Pabouas mporpamma cocTaBjieHa Ha OCHOBAaHUHU (efepalbHBIX TIOCYIapCTBEHHBIX
TpeboBanuii Beicmiero odpazoBanus (PI'T BO), pazpaboTaHHBIX As peau3allii OCHOBHBIX
npodecCHOHATIBHBIX  00pa30BaTENbHBIX IPOrpPaMM  BBICIIEr0 00pa3oBaHHUA - IPOrpamm
HOJTOTOBKH HAayYHO-TIEJArOrMUeCKUX KaJpoB B aCIUPAHTYpPE 110 YKPYIHEHHOU IpyIIe HAyYHbIX
cnenuanbHocTed 1.5. buonornyeckue HayKu.

CornacHo (enepanbHBIM TOCYJApPCTBEHHBIM TPEOOBAaHHUSM 10 YKPYIMHEHHOH Trpyrime
Hay4HbIX crneuuanbHocTell 1.4. Xumuueckue Hayku, 1.5. buonorndyeckue Hayku u yueOHOMY
IUTaHy aCIMPAHTOB, Pa3pa0OTAaHHOTO Ha OCHOBE JTHX TpeOoBaHWH, aUcHHIUIMHA «OCHOBBI
TeHHOM MHXEHEPUHU» OTHOCUTHCS K AUCLUILIMHAM 110 BBIOOPY / (haKyIbTaTUBHBIM JUCLUIUIMHAM
B COCTaBe 00pa30oBaTEIbHONH KOMIIOHEHTHI 10 YKPYIHEHHOH IpymIe HAayYHBIX CIEIUATbHOCTEH
1.4. Xumunueckue Hayku, 1.5. buonornueckue HayKkH.

I. Hesn 1 321244 M3y4YeHHs] JUCHUILIMHBL.

1.1. Heap u3yyeHMs AUCHUILUIMHBI: NPUOOpPETEHHE CTYJEHTaMH 3HaHMM B 00JacTu Te€HHOMN
MH)XEHEpUU M €€ COBPEMEHHBIX METOIOB, HCIOJb3YEMbIX KaK Uil M3yuyeHHUs OMOJOTHYECKUX
IPOIECCOB, TaK W JJIsI MOIU(UKAIMK CYHIECTBYIOIIMX OPraHM3MOB, B TOM 4YHCIE TEHHOH
Tepanuy YeloBeKa.

1.2. 3agayn uM3ydeHHUs] TUCHUILUIMHBI PACCMOTPEHHME U YCBOEHHE IPHUHIMIIOB U OCHOBHBIX
METO/I0B T€HHON MHXKEHEPHH.

1.3. CBsi3p ¢ ApyruMHM JMCHMILIMHAMU: ['€HHas MHXKEHepus Kak HayKa, B TOW WU HHOMU
CTENEHU UMEET HEMOCPEICTBEHHYIO CBSI3b IIPAKTUYECKH CO BCEMM JUCLMITIMHAMU, U3y4aeMbIMU
Ha MPOTSDKEHUU BCEr0 BPEMEHM OBJIAJICHUS aclMpaHTaMM 0O0pa3oBaTENbHOM MpPOTrpamMMbl IO
YKPYIHEHHOW TpyIllle Hay4yHbIX clienuanbHocTei 1.4. Xumuueckue Hayku, 1.5. buomormueckue
HayKH.

I1. O6bem nMcuUMNIMHBI M BUABI Y4eOHOl padoThI:

®dopma o0yuenus — OUHAA
OO0muii 00beM JUCHUILIMHBL: 1 3a4eTHast eqUHUIA WU 36 aKkaJeMUYECKUX YacOB.

Bcero AyIUTOpHBIE 3aHATHUSA (Yac), B TOM YHCIIE: CamocrositenbHast PaboTa
4acoB (uac)
JEKIUH | TPAKTHYECKUE | TabopaTOpHbIE
3aHSITUS paboThI
(ceMuHaphbI)
36 16 - 20
16

Pacnpenesienne ayIMTOPHBIX YACOB 10 TeMaM M BHAaM y4eOHOii padoThI:

Ne HaumenoBanue Tem u paszienos (4ac), AyIuTOpHbIE 3aHATHSA (Yac)
(c pa3BepHYTBIM COJIepKaHUEM Kypca B TOM YHCJIE
B TOM YHCJIE: 110 K&KA0H TeMe U pa3Jieny) Jlexuuun CemuHapbl
1 | Ilpenmer m 3amaun TreHHOW WHXKeHepuu. ['eHHas 2
UH)KEHEpUs B COBPEMEHHOM JKU3HM.
2 | Dkcmpeccus 6ETKOB B IPOKIKEBOM CUCTEME. 2




3 | BekTopsl — MOJIEKYIISIPHO-TE€HETUICCKUE 2
KOHCTPYKLIUU. MapKepHbIe TIOCIeI0BATEIbHOCTH.
CenexTuBHbIE MAPKEPHBIE TCHBI.

4 | buocunTes 6enka. Co3naHue KOHCTPYKITUHN JIst 4
JKCIIPECCUH PEKOMOWHAHTHOTO aHTHUTENA.

5 | PerpoBupycHbie BekTopbl. CriocoObI MHTETpAIlUN 4
T'eHa B KJIETKH PAaCTCHU.

6 | 'eHoMHBIC OMOJIMOTEKH. 2
Bcero: 16
HTroro: 16

I11. Conep:xkanme kypca

Paznea 1.
IIpeameTt u 3a1a4u reHHOH UHKeHepHUH. | eHHAsI HH)KeHEePHs B COBPeMEHHOI KH3HH.

OcCHOBOMONOXHUKK TeHHOU nmxenepun B. Apoep, . Haranc, X. Cmur, I1. bepr, V. I'unGepr,
®. Cenrep. VX BkJIag B pa3BUTHE JAHHOI'O HAmNpaBJEHUs HCCIeAOBaHUM. ['eHHas MHXKEHEpUs B
COBPEMEHHOM Xu3HU. ['eHHas uHxkeHepus B jabopaTropuu. I'eHHO-UHKEHEPHOE KIOHUPOBAHUE.
[IIIP. HWcnonb3oBanue IIIIP B renHodi wumkeHnepuu. O6mias cxema IILP. VYcrpoiictBo
COBpEMEHHOTO aMIUTupuKkaropa. KOMIIOHEHTBI PEAKIIMOHHON CMECH, HEOOXOJHMMBIC IS
nposeneHus IILP. OcoOenHocTu KOHCTpyHMpoBaHMsI TpaliMepoB. DakTOpbl, BIHUSIONINE Ha
TouHOCTh cuHTe3a JJHK 1 BO3MOXKHOCTH €€ MOBBIIIICHMUS.

Pazgen 2.
JKcnpeccusi 0eJIKOB B IPOXKKeBOI cUcTeMe

JHpoxokeBble BekTophl. Cxema pexomOuHammu. Co3gaHWe KOHCTPYKIMK [UIS SKCIIPECCUHU
pekomMOuHaHTHOrO aHtuTena. Tpanchekuus. I[lomyuyeHne HOAKyTOB Ha MpUMEpPE MBIIIU
HoKayTHOM o byX?D. bakynoBupycHas skcipeccus.

Paznen 3.
BekTopa, MoJIeKyJISIDHO-TeHETHYECKHE KOHCTPYKIIUA

Bekropa g nepeHoca reHeTHYeCKOro MaTepualla B KJIETKU KHMBBIX OpraHu3MoB. MapkepHble
nocinea0BaTenbHOCTU. CeleKTUBHBIE MAPKEPHBIE TEHBI.

Pasznen 4.
IKcnpeccusi 0eJIKOB B IPOKAPHOTHYECKOH cUCTeMe

[Ipo6nemsl pu cuHTe3e Oenka. DKcnpeccust OEIKOB B MpoKapuoTHieckoil cucreme. CuHTe3 M-
PHK. IlpomoTopsl. Tpanckpunrtom n HEOOX0TUMOCTH ero m3ydenus. Buasl PHK, xoaupyembix
T€HOMaMU IIPOKAPUOT U DYKAPHUOT.

Pasnen S.
PerpoBupychbie BekTopbl. CIOCO0BI HHTErPALMH I'eHA B KJIETKH PACTCHHUH.

JXKuzneHHbli HuKIapeTpoBupyca. JKCIpeccus B KieTkax pacTeHui. CriocoObl MHTErpaluy reHa
B KJIETKU pacTeHuil. PerpoBupycHble BeKTOpHI. JKU3HEHHBINH HUKIApPETPOBUpYCa. DKCIPECCHS B



KJIeTkax pacteHuid. CrocoObl HMHTErpanuyd TeHa B KJIETKH pacTeHHid. | eHHO-WH)KEHEepHbIE

METOJbI B OclKOBOM wuHKeHepuHu. Kiactepbl (Terw) s BepUPUKAIUA W OYHCTKH
PEKOMOMHAHTHBIX OEJIKOB.

Pazgean 6.
I'eHoMHBIE OMOJINOTEKH

Bektopa mis kioHHMpOBaHHWS OWOIMOTEK TEHOB M CIIOCOOBI WX JOCTaBKU. bakrepuodaru.
®aroeiii pucriedi. PHK mucnineit (SELEX). Mumenu antamepoB. KieTodHbIH gucILIci.
MyTrarene3 OHOIHOTEK.

IV. CamocrositesibHas pabora

JucuunnuHa 0a3upyercs Ha ayJUTOPHOM M CaAMOCTOSITENIbHON BHEayJUTOpPHON paboTe
acnupaHToB. IIpeqycMOTpeHO caMOCTOSITENIbHOE U3yYEHUE OTJIEIbHBIX BOIPOCOB JIEKLIHOHHOIO
Kypca OUCHUIUTMHBI «OCHOBBI KJIETOYHOW OHOJOTHM» B BUIE MNPOPAOOTKH JEKIHOHHOTO
MaTepuaia U COOTBETCTBYIOIIMX Pa3/IeioB Kypca 110 yYeOHUKaM.

V. UTorosasi npoBepKa 3HAHUMH

VYyebupii 1iadH no aucuuiuiniHe «OCHOBBI TEHHOM HWHXEHEPUH» MPEIyCMaTpPUBACT
KOHTpOJIb 3HaHWM B popme cmauu 3adeTta. 3a4€T MPOBOAUTCS B BHJE CAAHHOTO pedepara Ha
TeMy, TPEIJIOKEHHYI0 B mporpamme. Pedepar mpoBepsiercs Ha OPUTHHAIBHOCTH B CHCTEME
«AnTunnaruar». OpUruHaJIbHOCTh COJIEPKATEIbHOW YaCTH J0JKHA COCTaBIIATh HE MeHee 75%.

®opma Nuauxaropsl Hrorosbii
KOHTPOJIA pe3yJbTar

Pedepat monHo u cuepnbIBaroie pacKpbhIBaeT
TeMy. ACIIUPAHT JEMOHCTPUPYET yBEPEHHBIE
3HaHUSI TEOPHUH.

Pedepat packpriBaeT Temy, HO €CTh
HE3HAYUTENIbHbIE 3aMEUaHusl, HECYILIECTBEHHBIE

3auét HETOYHOCTH.

Pedepar He momHON Mepe pacKpbIBaeT TEMY, €CTh
CylLIeCTBEHHBIE 3aMedanus. merorcs
CYILIIECTBEHHbIE HETOYHOCTH.

Pedepar yacTuuHO (B CyIIECTBEHHOH €T0 YacTH)
WJIM [IOJIHOCTHIO HE PACKPBIBAET TEMY.

3a4€T

HE3a4CT

IIpumepHbie Tembl 1uIst pedepara:

1. Pectpukxrasnoe kaptuposanue JJHK c¢ ncnonb3oBanuem koHieBoi metku. KaptupoBanue ¢
IIOMOUIBIO IBYX PECTPUKTA3.

2. Anrturena, o01agaronIe KaTaTUTUIECKON aKTUBHOCTHIO. [IpHHIINIIBI TOTydeHus a031MOB.
3. MyrareHne3 ¢ ucnoljib3oBaHueM OJIUroHykieoTuaoB: meron T.A. Kynkens; meron IILP c
NEPEKPHIBAIOLIMMUCS NpaliMepaMu; MerarnpaiMepsl B HallpaBJI€HHOM MyTareHese.

4. MexaHu3M HHIHOMPYIOLIETO JEHCTBHUS AHTUCMBICIOBBIX HYKJIEMHOBBIX KHUCIOT: Y4acTue
PHKa3pl, ne3amuHHMpOBaHME OCTaTKOB aJeHWHA paciuieratommM  ¢pepmentom; PHK
uHTepPepeHIus.

5. JHK-metnnasel, MX UCHOIB30BAaHUE JUI IIOIYYEHUs KPYIHBIX PECTPUKLIHUOHHBIX
dparmentoB JIHK. JIHK-nmuraszer. Mexanusm auruposanus JJHK T4-JIHK-nurazoii.



6. KomnuectBennas [1LIP (ITL[P B peansHOM Bpemenn). O6nacTi mpuMeHEHUS METOIa.

7. JHK-3aBucumas JIHK-mommmmepasa 1 E.coli u ee ¢pparment Knenora. Ix ucnosip3oBanue
JUIS. BBEJCHUs KOHIIEBOM paguMOAaKTUBHOW METKH, «3aryruieHus» KoHuoB JIHK wm Huk-
tpaucsaiuu. Tepmoctadunbabie [JHK-3aBucumple JIHK- monmmepassl.

8. Tpuruiekc-oOpasyroniye OJUTOHYKJICOTHABl W HX HCIHOJIb30BaHUE Ui  PEryJsiuu
9KCIIPECCUU T€HOB U HAaIPaBJIECHHOIO MyTareHesa.

9. Oransl knonupoBanus JIHK. Knonuposanue dpparmentoB JIHK 1o caiitam pecTpukium,
a TaK)Xe C UCIOJIb30BaHUEM a/IalITEPOB U KOHHEKTOPOB.

10. JIBa moaxoaa K KIOHUPOBAHHMIO YEJIOBEKA - PENPOAYKTUBHOE U TEPAEeBTUUYECKOE
KJIOHUPOBaHHUE.

11. Meroa nonumepasHnoii nennoit peakuuu (I1LP). Crannaptasie ycnoBus nposenenus [TLP.
Haubonee xputnueckue mnapamerpbl peakiuu. PasnoBumgnoctu IILIP: merom «ropsiuero
crapray, OT-IILP, ammmdukanms pmuaHbIX (QparmenTtoB JIHK, Meroasl moBbleHUs
TOYHOCTH aMIUTA(DUKAITUH.

12. [lpuHIMnbl  MOMy4YeHHUsT TPAHCTEHHBIX  KUBOTHBIX.VCnonp3oBaHue  SMOpPHUOHAIBHBIX
CTBOJIOBBIX KJIETOK B TPAHCI'€HE3E.

13. ITousitne BekTopa u ero eMkoctu. CenekrupyeMblie Mapkepsl. [lomumnakep. @yHKIMOHATBHAS
KIaccu(UKamysl BEKTOPOB: AKCIPECCHPYIOIIME BEKTOPBI, YEITHOYHbIC (OWHAPHBIC) BEKTOPHI.
OcobeHHOCTH CTPOCHUS TIa3MHIAX BEKTOPOB.

14. AatucmeicioBsle PHK w onmronykimeotiapl. MexaHU3MBl WHTHOMPYIOIIEro JCHCTBUS HA
sKcrpeccHio reHoB. O0IacTi MPUMEHEHUS 3TON TEXHOJIOTHH.

15. BekTopbl Ha ocHOBe XpomocoMbl ¢ara JI. Ux ucmnonp3oBanue AJjig MOJTYYCHHUS KIOHOTEK
HYKJICOTH/IHBIX I1OCIEA0BATEIbHOCTEN.

16. 'ennbiii HOKayT. MccnemoBanuwe (yHKIMI T€HOB M MOJCIMPOBAHUE HACIIEICTBEHHBIX
3a00JIeBaHUI C TIOMOIIIbIO TEHHOTO HOKAyTa.

17. Pectpukra3zHbeie KapThl U ux mnocrpoenue. ['mbpunuzamus no Caysepny. Konuenmus STS
MapkepoB. Konturu. KomnbloTepHBI aHanuM3 HYKJIEOTUIHBIX IOCIEA0BATEIbHOCTEH.
Onektponnas [TI[P.

18. PerpoBupycHble BeKTOpbl. [IpUHIMIBI aapecHONM NOCTaBKUM TPAHCIEHOB. YIIpaBJEHUE
AKCIIPECCHel TPAaHCTEHOB B KJIETKAX-MUIICHSX.

19. Kocmuns! u ¢a3Mujibl B Ka4ecTBE BEKTOPOB. VX eMKOCTh, 001aCTH IPUMEHEHUS B TeHHON
WHKCHEPHUH.

20. Ctrpareruu BbIJICJICHHS HOBBIX T€HOB M ONITUMH3ALIUU UX SKCIIPECCHH.

21. Kunonoreku k JIHK, reHoB u HyKIEOTHOHBIX IOcienoBareiabHocTel. HMXx
penpesentaruBHOCcTh. CriocoOs! BBeaenus JIHK B kmerku: Tpanchopmarms, Tpanchekuus,
3JIEKTPONOpaLUs.

22. OnuroHykiaeoTuAHbIE anTamepsl. X nonydyenue u npuMeHeHHe.

23. Metoapl oTOopa mocienoBareiabHocTel M3 kioHotek JIHK. I'mOpuamsanmsi ¢ 30HIaMu.
Ucnons3oBanue [11P. Mcrionb30Banue aHTUTEN U GYHKIMOHAIBHBIE TECTHI.

24. UccnenoBanue 3xcnpeccuu reHoB. Hozepu-61ortunr. 3ammra MPHK ot neticrBus PHKas.
Ananus perynsatopubix nocnenoBarensHoctedt JJHK. ®@yrnpuntunr B uccnenoanun JJHK
OENKOBBIX B3aMO/ICHCTBHIA.

25. Ceepxbemkue BekTopsl YAC, BAC U PAC. VX ucnonb3oBaHue JJis MOTYYEHUS KIIOHOBOM
renomHuoi JTHK.

26. Pectpukrassl. MIx HoMeHKiaTypa U kiaccugukauus. Pectpukrasel Il Tuna — ocHOBHOM
MHCTPYMEHT TeHHOU nHxeHepuu. @opmel pa3peiBoB aByxuenoueyHslx JJHK, BozHukarommx
nojx JeiictBueM pecTpukTas. M3ommsomepsl. M3menenue cyOcTpaTHOM crnennduyHOCTH
PECTPHKTA3.

27. PHK-3aBucumsbie JIHK-monumepasbl (oOpaTHbIE TPAHCKPUIITA3bl), UX HCIOJIb30BAaHUE IS
nonyuenus k/IHK. Knonorexku x/[HK.

28. [IpuuuHb! HU3KOH 3()(HEKTUBHOCTH KIIOHUPOBAHUS KUBOTHBIX.

29. IIpeamer u 3a7auu TeHHOMN nHXXeHepun. OCHOBOIIONIOKHUKY T'eHHOM nHxkeHepuu B. Apoep,
. Haranc, X. Cmur, I1. Bepr, V. 'unbept, @. Canrep.

30. [IBa moaxoza k aHanu3y auddepeHIranbHON SKCIIPECCUH TeHOB HA YPOBHE TPAHCKPUITLIUN
MIPU UCTIOJIb30BAaHUU MUKPOYHUIIOBBIX TEXHOJIOTHUH.



31. Jenatypanus u penarypauus JIHK. Temnepatypa mnaBnenus. KuHeruka niaBieHus u
KpHUBBIE
riaBnenus JJHK. ['aGpuauzanus. ['nbpunnsanus no Caysepny u CeBepHBIN OJOTTHHT.
32. OCHOBHBIE TaIlbI TOJIYY€HUS TPAHCTEHHBIX PACTEHUI.
33. Metonas! Beiaenenust JJHK u PHK.
34. CnocoObl BBeJeHUS TPAHCIEHOB KIETKH pacTeHuil. OcoOeHHOCTH TpaHchopMaluu
MPOTOILIACTOB.
35. Cpasuenue nonynsuuit MPHK meTonom cepuitHoro ananuza sxcnpeccuu reHoB (SAGE).
36. Ucnonb3oBanue arpobakrepuii u Ti-maazMu 1uist HOMy4eHUs: TPAaHCTEHHBIX PACTEHHI.
37. CexBenuponanue JJHK no metony Canrepa.
38. IIpuHIUIIBI BHICOKOTIPOU3BOAUTEIHHOTO TapasuieabHoro cekBenuponanus JJHK.
39. Cucremn! cexBenupoBanus JJHK Broporo nokonenus. Co3ganue MONEKYyJISpHBIX KJIOHOB
cexkBeHupyemoit JJHK: monrmepasnbie KOTOHUM U KJIACTEPBI HA TBEPIOH MOJIOKKE.
40. Cucrembl cexBeHupoBanus JIHK TpeTbero mnokojieHHs: CEKBEHUPOBAHUE OTIENbHBIX
mouekyn JJHK.
41. TlupocexBenupoBanue. CekBeHUpoBaHUE JurupoBanueM. OOpaTHMbIe
TepMuHATOphI cuHTE3a JIHK 11 0cOOEHHOCTH UX CTPYKTYPHL.
42. Tpu THIa BEKTOPOB, HMCIIOJIB3YEMBIX IMpPH arpoOakTepuanbHON TpaHcHOpMaIK KIETOK
pactenuii: «obe3opyxennas» T-JIHK, kounterparts! Ti-razmua u OMHapHbBIE BEKTOPBI.
43. Tpanchopmanys XJIOpPOIJIACTOB JJIsi TOJYYCHHS] TPAHCTEHHBIX
(TpaHCIJIAaHTOMHBIX) pacTeHH. MyNnbTUTCHHAS UHKEHEPUSI.
44. TuddepeHnmanbHbIN TUCTUICH U €T0 UCIIOJIb30BaHUE IS cpaBHEHUS monyisiuid MPHK.
45. Ananu3 penpe3eHTaTuBHBIX pa3zaundnii B MPHK (MeTom RDA).
46. ['mOpUIOMBI U TTOTYYEHUE C UX TTOMOIIBI0 MOHOKJIOHAIBHBIX aHTUTEN. «O4eIOBEUYECHHBICH
YKUBOTHBIE.
47. Metoasi BBeaenus B JJHK cayqaitapix myranmii. JIHK-maddaunr.
48. BUOIFOMUHECIICHIINS B IPUPOJIC. 3EICHBIN (IIyOpECIIUPYIONIHA OSIIOK ¥ €r0 aHAJIOTH.

V1. YuyeOHo-MeToanuecKkoe odecrneyeHne TUCIumInHbI

OcHoBHas IMTEparypa:

1. Kpebe ., K. Ctusen, I'.Onnuot. I'ensl o JIstouny. U3natensctBo Jlaboparopus 3HaHuii. M.
2022.

2. Aznb6eptc b., bpeii /1. et.al. OcHoBbI MonekynsipHas 6uosorus kietku. M., Jlabopartopus
3HaHui. 2018.

3. Jones M. The invention of recombinant DNA technology. Berg, Boyer, Cohen. Life sciences
at Chemical Heritage Foundation 2015.

4. Doogab Yi. The Recombinant university: genetic engineering and the emergence of Stanford
biotechnology. University of Chicago Press, 2015. 304 p.

5. Regalado A. The World’s most expensive medicine is a bust. MIT Technology Review. 2016.
6. Heidi Ledford. Broad Institute wins bitter battle over CRISPR patents. Nature. 542, 401-401.
2017.

7. McDivitt P. Green technology: Disease-resistant GMO tomato that could eliminate need for
copper pesticides, double yields—blocked by public fears. Genetic Literacy Project. 2017.
JlonoJHUTEIbHAA JIUTEpaTypa:

1. Genetic Engineering: Principles and Methods (J.K. Setlow ed.) Vol. 1 — Vol. 28. Springer.

2. Functional Nucleic Acids for Analytical Applications (Y. Li, Y. Lu Eds.) Springer, 2009.

3. From Nucleic Acids Sequences to Molecular Medicine (V.A. Erdmann, J. Barciszewski Eds)
Springer, 2012.

4. Giacca M. Gene Therapy. Springer, 2011.

VII. [IporpamMHoe obecniedeHne, npoeccHOHAIbHBIE 0a3bl JaHHBIX, MATEPHAJIBLHO-
TeXHU4eckoe odecreyeHue JUCHHIIIUHBI

IIporpammHoe obecnieueHue



- Microsoft Office Professional Plus 2010 / 113 BHyTpeHHeil cetu
- Microsoft Windows 7 Professional RUS / 13 BHyTpeHHeil cetn
— Mozilla Firefox / CBo6oHOE THIIEH3MOHHOE COTTIAIEHHE

IIpodeccuonanbHbIe 0a3bl JaHHBIX, THPOPMALHMOHHBbIE CTIPABOYHbIE CHCTEMBbI, HHTEPHET-
pecypchl (3J1eKTpPOHHBIE 00pa3oBaTe/ibHbIE Pecypchl)

— Consultant Plus

— Garant system

- Sage Journals

— OnekrponHas oudmmoreka MUBX PAH

MarepuajbHO-TeXHHYECKOe o0ecneYeHne TUCHHIIIMHbI

- [IepcoHaIbHBIN KOMIIBIOTED

— Ha6op nemoHCTparmoHHOT0 000pyIOBaHUS

MoskeT BKIII04aTh B ce0sl: MyJbTUMEIUNHBIN TPOEKTOP, NPOSKIIMOHHBIN 3KpaH, HHTEPAKTHUBHAs
JI0CKa, BHUJEO IaHeNlb, WHTEPAKTUBHAs BUICO IMaHENb, MPE3CHTAIIMOHHBIA HOYTOYK M Jpyrue
CpeACTBa JEMOHCTpAlMM y4eOHOro KOHTeHTa. Jlomyckaercs MCHOJIb30BaHUE Ui MPOBEACHUS
3aHATUH MTEPEHOCHOTO HA0Opa JEMOHCTPAIIMOHHOTO 000PY/I0BaHMUSL.

- Jocka

— OkpaH

- Crneuunanu3upoBaHHas MeOelb

Jlocka, CTOJIBI MM ITAPTHI, CTYJIbS.

— Hanmuaue 6ecipoBoiHOTO octyna B MaTEepHET 110 cetn Wi-Fi



DenepabHOE FOCYAaPCTBEHHOE OI0/IZKETHOE yIpexKaeHHe HAYKH
NMHCTUTYT BUOOPTAHUYECKOMN XUMHUUN
uM. akaaemukoB M.M. Illemakuna u }1O.A. OBUHHHHKOBA
Poccuiickoli akageMun HayK

(UBX PAH)

COFHACBAHO:
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PABOYAS MPOI'PAMMA JTUCIHIAILJINHBI

«OT ITIPOCTPAHCTBEHHOM CTPYKTYPBI
BEJIKA K EI'O ®YHKIITUIN»

ITudp 1 HaumeHoBaHHKE

rpynnbl HAYYHbIX CHEHHAJIBLHOCTEl:
1.5. buonoruveckue HayKu

1.4. Xumuueckue HayKu

YPOBCHL BbBICIIIEI'O oﬁpazonamm: IIOATOTOBKA HAYYHBIX
U HaYYHO-II€ZArOrH4C€CKUX KaJpoB B ACIIUPaHTypE

®opma obydenus: oynHas

Mocksa — 2022



Pa3padoTunk nporpaMmmsl: K.X.H. A.A.BacujieBckuii

PabGouass mporpamMma cocTaBlieHa Ha OCHOBAaHHMH (pelepalbHBIX TOCYIapPCTBEHHBIX
TpeboBanuii Bhiciero obpazoBanus (OI'T BO), paspaboTaHHBIX ISl peanu3aldyd OCHOBHBIX
npo(eCCHOHANBHBIX  00Pa30BATENBHBIX MPOrpaMM BBICIHIETO 00pa3oBaHUS - IMPOTPAMM
MOJATOTOBKA HAYYHO-TIEIarOTHYECKUX KaJApOB B AacHHpaHType IO HampaBieHuo 1.4.
XUMUYECKUE HAYKH.

CornacHo ¢enepalbHBIM TOCYAapCTBEHHBIM TpeOOBaHUSM U  y4eOHOMY TIUIaHYy
aCIUpPaHTOB, pa3padOTaHHOTO HA OCHOBE JTUX TpeboBaHuid, gucnumuiiHa  «OT
MPOCTPAHCTBEHHOUN CTPYKTYphI OelKa K ero (yHKIUSIM» SBISETCS TUCHUIUIMHON 1O BBIOOPY
00pa30BaTebHON KOMIIOHEHTHI 00pa30BaTeIbHON MPOrpaMMbl TIOJITOTOBKY HAYYHBIX U HAYYHO-
MEeAarornyeckux KaJpoB B acClUpaHType [0 TpynmaM Hay4dHbIX crenuaigbHocTed 1.4.
Xumunueckue Hayku u 1.5. buonornueckue Hayku. O6b€M Kypca coctapisieT 36 akaeMUYECKUX
yacoB (1 3adeTHble €IWHMIIBI), W3 HUX 32 aKaJIeMHYECKHX YacOB JICKIUA M 4 4YacoB
CaMOCTOSITEIILHOM BHEAYAUTOPHON paOOTHI aCIUPAHTOB, BKIIFOUAsT KOHTPOJIb 3HAHUH.

1. Heau u 3axa4m U3yYyeHUs TUCHUILIMHBI

1.1. Hens AMCHUIVIMHBI: JaTh  CIYyIIATENsM  COBPEMEHHBIE  NPEJICTaBICHUS O
IIPOCTPAHCTBEHHOM OpraHu3aluy OEJIKOBBIX MOJIEKYII.

1.2. 3apauyM JMCUMIUVIMHBI: DPACCMOTPEHUE MPUHIUNOB (OPMUPOBAHUSA TPETUUHOH U
YETBEPTUYHOM  CTpYKTypel  Oenka.  IlpuBojsTcss  mpumepbl  CTpyKTyp — Haumboljee
pacrpocTpaHEHHBIX OENKOB M OEJIKOBBIX KOMILIEKCOB, BBIMIONHAEMbIX UMH (DYHKIHN, a Takxke
CTPYKTYPHO-(DYHKIITMOHAIBHOM B3aMMOCBSI3H.

1.3. CBs13b ¢ APYrUMH JUCHUIIMHAMHU: Kypc «OT MPOCTPAaHCTBEHHOMN CTPYKTYpHI Oelka K ero
(GyHKIHAM» B TOH MM WHOW CTENEHH MMEET HETOCPEACTBEHHYIO CBSI3b MPAKTUYECKH CO BCEMHU
JUCLUUIJIMHAMY, HM3y4aeMbIMH Ha NPOTSIKEHUH BCETO BPEMEHHM OBJAJACHHUS AaCHUpPAHTAMH
o0pa3oBaTeNbHOI IpOorpaMMbl IO HampaBieHHIO NOAroToBku 1.4. Xumuueckue Hayku, 1.5.
Bbuonornueckue HayKu.

I1. O0bem AUCHUNIMHBI U BUbI y4e0HOI padoThI

®opma obyuenus — OHHASA
O0muii 00beM TUCHUILIMHBI: 1 3aUeTHBIE €AMHULIBI WA 36 aKaJIEMAYECKUX YaCOB.

Bcero AynurtopHsle 3aHsTus (4ac), B Tom uncie: | CamocrositenbHas Pabora (dac)
94acoB
JEKIIMU | IPAaKTHYECKHE | JTa0OpaTOpHBIC
3aHATUS paboTsI
36 (cemMuHapBHI)
32 - - 4
32

PacnpenesieHue ayIMTOPHBIX YaCOB 110 TeMaM U BU/IaM y4eOHO#l padoThbI:

AynuropHble 3aHATUS (dac)
Ne HaumenoBanue TemM 1 pa3fenos B TOM YHCJIE

Jlexuun CeMuHapsl
1 | Bropuunas ctpykrypa 6enka. OU3UKO-XUMUYECKHE 4 -
OCHOBBI (pOpMHpOBaHUs. THUITBI KAHOHUYECKOH H
HEKaHOHWYECKOW BTOPUYHON CTPYKTYPHI.




OT BTOPUYHOI K TPETUYHOM CTPYKType Oernka.
DU3NKO-XUMUIECKUE OCHOBBI (DOPMUPOBAHHS




TPETUYHOU CTPYKTYPBI.

3 | TperuuHas CTpyKTypa ¥ JOMEHHAasi OpraHn3aIHs 4 -
6enxoB. BomopacTBopuMbIe r100yIIIpHbIE,
GbubpmIIIsIpHBIE 1 MEMOpaHHbBIE OCIIKH.

4 | CoBpeMeHHBIE MTPeICTaBICHIS O JOPMHUPOBAHUHT 4 -
HaTUBHOW KOH(opManuu OesKa.
5 | YerBepTuuHas CTpPYKTypa U OEIKOBBIE KOMIUICKCHI. 4 -

VYHUKaIbHbIE CBOMCTBA YETBEPTUUHON CTPYKTYPHI.
KoonepatuBHocts. Annocrepus. 'omo- u
reTepOMYJIbTUMEPHI.

6 | JHK/PHK-cBs3pIBatomue OCIKH. 4 -
[IpocrpanctBennas crpykrypa JIHK, PHK 1 ocHoBBI
B3aMMO/ICHCTBUI HYKJIEMHOBAs KUCI0Ta-0emIoK.

7 | MemOpanubie Oenku. DU3NKO-XUMHUYESCKHE OCHOBBI 4 -
0enoK-MeMOpaHHBIX B3aUMOICHCTBUH.
8 | ®ubpmwurapabie 6enkn. OCOOEHHOCTH CTPYKTYPHI U 4 -

¢byHKIMK OeNKOB. bellky BHEKIIETOYHOTO MaTPHKCA:
KOJUIAareH, JIaCTUH, (HUOPOHEKTHH, JIAMUHUH.

Bcero: 32
Hroro: 32

I11. Conep:xanue Kypca

Pazgea 1.
BropuuHasi cTpykTypa GeJka.

OU3NKO-XUMUYECKUE OCHOBbI  (JOPMHUPOBAHUS BTOPUYHOM CTPYKTypbl Oenka. Tursl
KAaHOHUYECKOW M HEKAaHOHMYECKOM BTOPUYHOM CTPYKTYpBHI: CTPOCHHUE, CTAOWIM3UPYIOIINE
B3aUMOJICUCTBUS, yacToTa BcTpeuaeMocTu. Kaptel PamaszanapaHa M UX COBpEMEHHBIH BUJL.
Tomonornueckue quarpammbl. Penbed moBEepXHOCTH - a CIIUPAIHA U P-CTPYKTYPHI, CKPYUECHHOCTD
B-ctpykrypsl.  Kanupyromme MotuBbl. OCOOEHHOCTH CTpoeHusl meTenb. PasHooOpasue B-
U3ruO0B.

Paznen 2.
OT BTOPMYHOI K TPETHYHOI CTPYKTYpe Oeska.
DU3UKO-XUMHYECKHE OCHOBBI (POPMUPOBAHUS TPETUYHON CTPYKTYPbI.

Yacto BcTpedaemble THUIBI YKJIAJKA M MOTHBBI IMPOCTPAHCTBEHHOW OpraHU3aliy OEKOB.
CsepxBTopuuHas cTpykrypa. B CTpykTypHble MOTHBBL: B-mmnunbku, B-apku, MOTUBBI «MeaHap»
U «TpeuecKuil Kiou», Ooiee CIIOKHbIE MOTHBBL. a-CrnHpaibHbIE MOTHBBI: a-CIUpPAIbHbIC
mnuiabky, Ca-cBsaspiBaronuii MoTuB «EF-pykm», nepeButbie Q-cnypany, IMy4OK a-CHUpAJEi.
a/B-MotuBsl: B-a-B-motuB, yknanka Poccmanna, neiiua-6orateiii moBtop. IlpoctpancTBeHHas
CTPYKTYpa MENTHJIOB: POJib AUCYIb(UIHBIX CBA3EH, Hanboiee pacpOCTPaHEHHBIE CTPYKTYPHbIE
TUIBI, MOTUB «uucTHHOBOTO y3na» (ICK), komOuHaus a-crimpaib-B-ciol, crabunusnpyembie
nuctennamu (CSap).

Paznea 3.
TpernyHasi CTPYKTYpa U IOMEHHAasi OPraHu3anusi 0eJIKOB.

BogopactBopumsie rinodynsipublie, GuOpmspabie 1 MemOpaHHbie 0enku. CTPYKTypHBIE KJIACChI
JIOMEHOB: a-CIUpaJIbHbIC, P-CTPYKTYpHBIE, a/p-, g+B-momensl. Q-CrnmpanbpHble OCNKH: My94OK
u34-x a-crupainei, TIoOUHbI, UUKIWHBL, TUCTOHBI, Ca“-cBs3biBatomiue Oenku. B-CtpykTypHbIe
Ocnku: (PUOPOHEKTUHOBBIC, HMMYHOTJIOOYJTUHOBBIC JIOMEHBI, B-IIHIIMHAD, TUTTUA-CBSI3bIBAIOIINC
OeNKH, MOTHB «PYJIET», CEPUHOBBIE IPOTEa3bl IPYIIIbI XUMOTPUIICHHA, « B-criupanmny. a/p-benku:



a/p UMIAMHApP, HYKJICOTHI- M YIJIEBOJ-CBS3BIBAIOIINE JOMEHBI. DeppeqoKCHHOBBIN (oI,
benku ¢ HEYNOPSAAOUEHHON CTPYKTYPOM.

Pazpgen 4.
CoBpeMeHHbIe NIpeACTaBIeHUSs 0 (POPMUPOBAHUYN HATHBHOMH KOHGopManum 0eJika.

CBopaunBanue (domgunar) OenkoB. lloctymar AnduHceHa, HUCKIOYeHHs. PacraBieHHas
ro0yna M JIpyrue NPOMEXYTOUHBIE COCTOSHHS. OKCHEPUMEHTAIbHO W3YYEHHBIE ITyTH
cBOpaunBaHus TIOOyIsipHbIX OenkoB. Korpancmsiumonssiii ¢onauar. Pons mamepoHOB.
OcobeHHOCTH CBOpauyuBaHUs MeMOpaHHbIX U GUOpHILIApHBIX OenkoB. [Ipuonsl. [IpoTennonaTuu.

Pasnen S.
YerBepTUUHASI CTPYKTYPa U 0€JIKOBbIE KOMILJIEKCHI.

YHHKaNbHBIE CBOMCTBAa YETBEPTUYHOM CTPYKTypbl. KoomepatuBHOCTh. Ajuiocrepus. ['omo- u
reTepoMyabTUMEPHl. BiMsHUE HU3KOMOJEKYJISPHBIX COEAUHEHUH Ha CTPYKTYpy OEIKOBBIX
KOMILIEKCOB. ['emoriioonH. MHorocyObeTMHUYHBIE (DEPMEHTHI.

Paznen 6.
JHK/PHK-cBsi3biBaIomue 0ejIKku.

[IpoctpanctBennas crpykrypa JIHK, PHK u ocHOBBI B3auMOAEHCTBUI HYKJIEHMHOBAss KHUCIOTa-
oenok. PasHooOpasue crpykrypHoii opranusanuu u Gyakamii JJHK/PHK-cBs3pIBarommx 0€IKoB.
bakrepuanbHbie pernpeccopbl U aKTUBATOPbl TPAHCKPUIILMK, MOTHUB CHUPAJIb-IIOBOPOT-CIIUPAIb.
®daxkTopsl TpaHCKpUMIHH 3yKapuoT: TATA-cBs3bIBaIONNi OEIIOK, TOMEOIOMEHBI, Oenku pS3 KB,
Zn*-conepiKalife MOTHBBI «IIUHKOBBIX MalbIEB», JEUIHUH-O0TaThIii MOTHUB («ICHIIMHOBOM
3aCTEKKU-MOJIHUM», MOTUBBI CIIUPAJIb-II0BOPOT-CIUPAIb U CIUPAJIb-TIETIA-CIUPaAIb. [ UCTOHBI U
cTpykTypa HykieocoM. Ctpoenue u ¢pynkius JJHK- u PHK-nonumepas. @epMeHTHI peCTPUKIIHIH.
Pubocomubie OenKH.

Pazgea 7.
MeMOpaHHbIe 0€eJIKH.

OU3NKO-XUMUYECKUE OCHOBBI OelmoK-MeMOpaHHBIX B3aummojeicTBuil. Illkanel ruaponatuu.
MemOpano-aktuBHbIe TenTHABL. CrocoObl 3askopuBaHus OelKOB B MeMmOpaHe, oOmime
MPUHIIUIIBI YKIAJKA U CTPYKTYPHBIE THIIBI MEMOpaHHBIX O6ekoB. DyHKIIMN MEMOpaHHBIX OEIKOB.
BenkoBbIe KaHABI, TPaHCIIOPTHBIC OeNKH, Oenku-penentopbl. Cemucnupanbabie 0enku, G-0eoKk
ACCOLIMMPOBAHHBIE PEIENTOPBL. DNEKTPOH-TPAHCIIOPTHAS LIEb U OelKu MeMOpaH MUTOXOHAPUIN
u xjoporuiactoB. Komrieke saepHoit mopsl. CTpykTypa v QyHKIHS TPAHCIOKOHA.

Pa3nean 8.
OuoOpmLIsIpHbIE OeJIKHU.

OcoOeHHOCTU CTPYKTYpHl GUOpMILIApHBIX OenkoB. DyHkiuu GuOpuisipHbix OenkoB. bemku
BHEKJIETOYHOTO MAaTpPUKCA: KOJUIAreH, SJacCTWH, (UOPOHEKTHH, JIAMUHHH. BeNKu MHUKpO- |
MPOMEXKYTOUHBIX (DUIAMEHTOB: AaKTHUH, KEpaTWH, BHUMEHTHH, JIaMUHBL. MUKPOTPYOOUKH.
CrpykTypa MbImedHbIx GuOpmur. @UOPONHBI MIENIKA U TAyTHHBL. AMIJIOUTHBIE PUOPHILTEL.



IV. CamoctosiTesqibHas padoTa

B mpouecce ocBOoeHHs IpeaMeTa IMPEAYCMOTPEHO CaMOCTOSTEIbHOE HU3y4EHHE
OTJEJIbHBIX BOIIPOCOB JIEKI[MOHHOIO Kypca B BUJAE MPOpPaOOTKM JIEKIMOHHOIO Marepuaia H
COOTBETCTBYIOIIHX Pa3/iesIoB Kypca 10 yuyeOHUKaM.

V. UTorosasi npoBepKa 3HaHUI

VYyebnsiii nad no aucuuiuimHe «OT MPOCTPAHCTBEHHOM CTPYKTYphl Oelka K €ro
byHKIUSAMY MIpeaycMaTpuBaeT KOHTPOJIb 3HaHU B opMe ciauu pedepara.
IIpumepHbIe TeMbI pedepara:

1. CoBpeMeHnHblii BUa KapThl Pamazanapana.

Penbed sneMeHTOB BTOPUYHOM CTPYKTYPHI.

a-CrimpaiibHbIe MOTHBBI B O€JIKax.

B-CtpykTypHbIE MOTUBHI B O€NKaXx.

PacruiaBnennas riio0Oyna v MyTH CBOPAaYMBAHMSI MAIIBIX TIO0YISPHBIX OCSITKOB.

CTpyKTypHBIE OCHOBBI IPOTEUHOMATHH.

[Ipumepsl YeTBEPTUUHON CTPYKTYpPhI OEJIKOB. benkoBble KOMILIEKCHI.

CTpyKTypHBIE OCHOBBI KOOTIEPATUBHOCTHU U aJUIOCTEPHH.

. Pacnpoctpanennbie motuBsl JJHK-cBsI3pIBarommx 6€IKoB.

10. T'UCTOHBI U CTPYKTYpa HYKICOCOM.

11. Illxansl rugponaTuu.

12. CTpyKTypHBIE TUIIBI MEMOpPaHHBIX OEJIKOB.

13. CrpykTypa u QpyHKIIUS TPaHCIOKOHA.

14. Ocob6eHHOCTH CBOpauMBaHUS MEMOPAHHBIX OEJIKOB.

15. benku BHEKJIETOYHOT'O MaTPUKCA.

16. Bbenku nurockenera.

17. Crpykrypa u GpyHKIIH GUOPHILISIPHBIX OEITKOB.

18. DneKkTpoH-TpaHCIOPTHAS LENb U OeKH MEMOpaH MUTOXOHIPUI U XJIOPOILJIACTOB.

19. IIpocrpanctBennas crpykrypa JHK, PHK u ocHOBBI B3auMoaeiicTBUI HYKJIEMHOBAs
KHCJI0Ta-0eIIoK.

20. PasznooOpasue crpykrypHoit opranuzanuu 1 pyaxmuii JTHK/PHK-cBs3bBatommx 0enkoB.

00N U R W

V1. YuyeOHO-MeTOaAMYECKOE 00ecedeHue T CIMIINHbI

Pexomenayemas aureparypa:
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DJIeKTPOHHBIE pecypchl:
1. PDB (Protein Data Bank): http:/www.pdb.org/pdb/home/home.do
2. Prosite (6a3a 1aHHBIX OCITKOBBIX JOMEHOB, CEMEUCTB, ()YHKITMOHATBHBIX CAHTOB):
http://prosite.expasy.org/
3. SCOP (Structural Classification of Proteins): http:/scop.mrc-lmb.cam.ac.uk/scop/
4. SCOP2: http://scop2.mrc-lmb.cam.ac.uk/
5. CATH (Class, Architecture, Topology, Homologous superfamily): http./Awww.cathdb.info/

VII. lIporpamMHoe o0ecnieueHune, npogeccHoOHAIbHBIE 0a3bl JAHHBIX, MATEPHAJIBLHO-
TeXHU4eckoe odecreyeHue JUCHHIIINHBI

IIporpammHoe o0ecnieyenmne

- Microsoft Office Professional Plus 2010 / 13 BHyTpeHHel ceTn
— Microsoft Windows 7 Professional RUS / 13 BHyTpeHHe# cetn
- Mozilla Firefox / CBoOOgHOE ITUIIEH3UOHHOE COTJIAIIEHNE

IIpodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIPABOYHbIE CHCTEMbI, HHTEPHET-
pecypchl (3J1eKTpPOHHBIE 00pa3oBaTe/ibHbIE pecypchl)

— Consultant Plus

— Garant system

- Sage Journals

— OnexrponHas oudimorexka UbBX PAH

MarepuajbHO-TEXHHYECKOE 00ecneyeHue T CUMIIMHBI

- [TepcoHanbHBIN KOMIIBIOTED

- HaGop neMoHCTparimoOHHOTO 000PYI0BaHUS

MoskeT BKIIOYaTh B ceOs: MyJIbTUMEIUNHBIA MPOEKTOP, MPOCKIIMOHHBIN SKpaH, HHTEPAKTHUBHAS
JIOCKa, BUJCO TaHENb, WHTEPAKTHBHAS BHJICO TAHENb, MPE3CHTAMOHHBIA HOYTOYK W JpYyrue
CpeICTBa JEMOHCTpalMu y4eOHOTro KoHTeHTa. Jlomyckaercsi MCIOJIb30BaHUE ISl TIPOBEICHHUS
3aHSTHIA IEPEHOCHOT0 Ha0opa IEMOHCTPAITMOHHOTO 000PYy/T0OBaHUSI.

- Jocka
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Pa3pabGoTunku nporpammsl: ipod., A.x.H. OBunaHMKOBa T.B., mpod., 1.x.H. benorypos A.A.
Pabouas mporpamma cocTaBlieHa Ha OCHOBaHUM (elepajbHbIX TOCYIapCTBEHHBIX TpeOOBaHUN
Beiciiero oopazoBanust (PI'T BO), pa3spaboTaHHBIX Ui peau3aliil OCHOBHBIX MPO()eCCHOHAIBHBIX
0o0pa30oBaTeNbHBIX IPOrpaMM  BBICIIErO OOpa3oBaHUs - HPOrpaMM MOJIrOTOBKM  HAy4HO-
Nearornyeckux KajgpoB B acnupaHType 1o HampaieHuto 1.4. Xumuueckue Hayku, 1.5.
buonornueckue Hayku.

CornacHo QenepanbHBIM TOCYAapCTBEHHBIM TpeOOBaHMSAM U y4eOHOMY IUIaHY acCHHpPAHTOB,
pa3pabOTaHHOIO Ha OCHOBE ATHX TpeOoBaHMUHU, nucHMILIMHA «CTPYKTypa M (PYHKIUH MENTHIOB U
OETKOB» SBIACTCS TUCHMIUIMHON MO BBIOOPY 0OOpazoBaTeIbHONW KOMITOHEHTHI 00pa3oBaTEIbHOM
pOTrpaMMbl 110 YKPYIHEHHBIM IpyMIIaM Hay4HbIX cnenuaiabHocted 1.4. Xumuueckue Hayku, 1.5.
buonormueckue Hayku, MO HayuHbIM croenuaibHocTsIM 1.4.4. ®usnueckas xumus, 1.4.9.
buooprannueckas xumus, 1.5.3. Monekynsipuas 6uosnorus, 1.5.4. buoxumus, 1.5.6. buotexnonorus.

I. Hesn 1 321244 M3y4YeHU S JUCHUILIMHBI

Heap IMCHUNIMHBI: 0O3HAKOMIICEHHE aCMHUPAHTOB C TEOPETUYECKUMH OCHOBAMH U MPAKTHYECKHUMHU

METOaMU COBPEMEHHOM XMMHUU OelKa.

3agauu JMCUMIJIMHBI: PAaCCMOTPEHHE W YCBOCHHE TEOPETHUECKUX OCHOB COBPEMEHHON XHMHHU

0ernKa ¥ MPaKTHYECKUX METOJIOB CTPYKTYPHO-()YHKIIHOHABHOT'O UCCIICIOBAHMS IENTHIOB U OEJIKOB.

CBs3b ¢ APYrUMHU JUCHUILIMHAME: XUMUS Oellka KaKk HayKa 0 Haubosee 00X 3aKOHOMEPHOCTSIX
B CTPYKType M (PYHKIMH OCJIKOBO-TICIITHIHBIX MOJEKYJ, a, CJIeIOBATEIbHO, O HamOoliee OOIIMX
3aKOHAX JKUBOW MPUPOJIbI, B TOW WJIM MHOW CTEIIEHH UMEET HETOCPEICTBEHHYIO CBS3b MPAKTHUUYECKU
CO BCEMH JUCIHIUIMHAMH, W3Y4aeMBbIMU Ha MPOTSHKEHUU BCErO BPEMEHHM OBJAJICHHS aCIHpaHTaMHU
00pa3oBaTeNnbHOI MPOrpaMMbl B aCHUPAHTYPE MO YKPYIHEHHBIM IPYIIaM HayYHBIX CIeIHaIbHOCTEN
1.4. Xumunueckue HaykH, 1.5. buonorudyeckue HayKu.

I1. O0bem qMCUMIIHHBI M BUABI Y4eOHOH padoThl

®opma odyuenusi — OHHAS
O0muii 00beM TUCHMILINHBI: 2 3a4E€THBIX €AUHUIIBI WIIN 72 aKaJIeMHYECKUX YacOB.

Bcero AynuTtopHsble 3aHsATHS (4ac), B ToM yucie: | CaMmocTosiTebHas Koutposnb
4acoB Pabota (uac) (gac)
JIEKLIIUU | IPAKTUYECKHUE | JIabopaTopHBIC
3aHATUS paboThI
(cemmuHapbI)
72 22 22 - 28
44




PacnpenesieHue ayTMTOPHBIX YaCOB 110 TEMAaM M BH/IaM Y4eOHOI padoThI:

No AynuTopHbI€ 3aHATHS (4ac)
B HaumenoBanue Tem u pas3zienos B TOM YHCJIE
Jlexunn CeMuHapsl
1 | Amunokucnorsl. HoMeHknarypa, cTpoeHue. 2 2
2 | OCHOBHBIC 3Tallbl Pa3BUTHSI 3HAHHI O CTPYKTYpE U 2 2
(byHKIMSAX IeNTHI0B U 0enKoB. bronornyeckas pois
OETIKOB.
3 | buosoruueckas posb MENTUIOB. 2 2
4 | IlepBuyHas CTpyKTypa OEIKOB. 2 2
5 | IIpocTpaHcTBEHHAs CTPYKTYypa MENTUAOB U OEIKOB 2 2
(BTOpHUYHAsA, TPETHYHAs, YETBEPTUYHASI CTPYKTYypa
OEIIKOB).
6 | OyHKIMOHAIBHAS 3HAYUMOCTh OCOOCHHOCTEH 2 2
BTOPUYHOU U TPETHUHOM CTPYKTYPHI IIT00YISIPHBIX
OeJKOB.
7 | ©ubpumsipabie 6enku. [IpHOHBI 1 aMIITOWABL. 2 2
8 | buocunTe3 M copTuHr OenkoB B KieTke. [llaneponsr u 4 4
[IarnepOHUHBIL.
9 | IlocTrTpancasronHas Moau(UKAIUsS OCITKOB. 2 2
10 | IlpoTeonutuueckas aerpaaanus OEIKOB B KIETKE. 2 2
Bcero: 22 22
Hroro: 44

II1. Conep:xanue kypca

Pasznen 1.
AMUHOKHCJIOTEI.

Homenxknarypa, ctpoenue. ['‘eHeTnueckn KoAupyeMble aMHUHOKHCIOTHL. —Onruuyeckas
U30MEpHsl -aMMHOKMCIOT. KHCIOTHO-OCHOBHBIE XapaKTEPUCTUKH. XHUMUYECKUE CBOWCTBA!
peaKkuu -aMHUHO- M -KapOOKCHJIBHOW TPYNIBI, (PYHKIIMOHAIBHBIX TPYHI OOKOBBIX IICTICH.
Meroasl cuHTE3a aMUHOKHUCIIOT.

Pazpea 2.
OcHOBHBIE 3TANIbI PA3BUTHS 3HAHUH 0 CTPYKTYpe U PYHKIUAX NEeNTHIOB U
0esikoB. buosiormyeckasi poJyib 0€JIKOB.

OcHoBHbBIE 3Talbl Pa3BUTUS 3HAHUW O CTPYKType M (PYHKIMSIX NENTHIOB U OEJKOB.
®epmenThl. benku-ropmMonsl. MHCynuH, TOpMOH pocta. MexaHu3M JAeWcTBUSI OENKOBBIX
TOPMOHOB. AJIeHUNIATIMK/Ia3Has cucTeMa. 3amuTHeie Oenku. MmmyHornoOynuuel. Cuctema
KOMIUIEMEeHTa. MearaTopbl IMMYHHOTO OTBETa: MHTEP(PEPOHBI, IUTOKUHBL. BenKku cucTembl
remoctasa. JlpurarenbHble Oenku. AKTOMHO3MHOBBIM KOMIUIEKC. benku OakTepuanbHOi
cucremMbl moABKHOCTH. CTpyKkTypHBbIe Oenku. KommareH, keparus, ¢pubponn. PenentopHsie
O6enku.  Pementopsl,  compsbk€HHble ¢ (G-OenkamMu.  3pUTENbHBIM  POJIOTICHH,
0aKTepHOPOAONCHH.  AIETWIXOJMHOBBIA  PEUENTOp  IMOCTCHHANTHYECKHX  MeMOpaH.
Perynstopusie Oenku. Tpancmoptable Oenku. AT®a3zel. Llutoxpom ¢, remMorioOuH,
CBIBOPOTOYHBIN aIbOYMUH. BEeIKN-TOKCHHBI MEKPOOHOTO M PACTUTEIBHOTO MTPOUCXOKICHHUS.




3ooTokcuHbl. 3anacHble 6enku. Kazenn, oBans0yMuH, peppuTuH.

Paznen 3.
Buonornyeckas poJib NeNTH/IOB.

3.1. CTpykTypa nenTuaoB.

[Ipupona nenTuaHOM cBs3U. ['OMOJETHBIE W TETEPOJACTHBIE NENTHbI, JEHICUIENTH/BL.
JIuneiinble ¥ IUKINYECKUE TIENTHIBL.

3.2. buonoruyeckast pojib NENTHIOB.

[lentugHble TopMOHBI M penu3uHr-¢pakropsl. Helipornentunsl. IlpeacraBienue o menTuuax
HEHpOTpaHCMUTTEpaX, HEHPOMOAYIATOpaX, KOHHEKTOpaxX. ODHKe(PaTMHBI W SHIOPPHUHEIL.
OKCHUTOLIMH U Ba30IPECCUH. | OpPMOHBI KEITy10YHO-KUILIEYHOT O TPAKTa, IIUTOBUHON XKEJIE3bl,
TUMYCa, TKAaHEBbIE TOPMOHBI. VIMMyHOaKTHUBHBIE NENTUABL. AHTUMHKPOOHBIC NETTHIBI.
IlentuaHble TOKCUHBI U aHTUOMOTUKU. MloHODOPSEI. IlenTuapl Kak jgekapCcTBEHHbIE CPEJCTBA.
[Tenrruapl. buosornyeckas posp NENTUIOB.

Pasznen 4.
IlepBuuHasi cTPyKTYypa 0eJIKOB.

4.1. YpoBHH CTPYKTYpHOIH OpraHu3anuu OenKoB.

[ToHsiTHE O BTOPUYHOM, TPETUYHOM U YETBEPTUYHOM CTPYKTypax.

4.2. OnpezneneHue NepBUYHON CTPYKTYPBI OETIKOB.

OOmiast  crparterust ONPENENCHUS aMWUHOKHCIOTHOW  IOCIENOBATEIbHOCTH. AHAaIHM3
aMUHOKHCIIOTHOrO coctaBa. Omnpenenenne N- 1 C-KOHLIEBBIX aMHUHOKHCIIOTHBIX OCTaTKOB.
@parmeHTtauus  noaunenTuaAHod — uenu.  depMeHTATUBHbIE  METOABI  THIPOJIM3A.
OrpaHuueHHbIH NPOTEONIN3. XUMUYECKUE METO/bl PacCUIEIICHUsI TOJUIIENITUIHON LEenu 10
OoCTaTKaM METHOHMHA, TpunTopaHa, nucrenHa u 10 cBa3sIM  Asn-Gly, Asp-Pro.
[locnenoBarenbHas JAerpajganusi MNENTHIOB MO METOAy OAMaHa ¢ uAeHTU(dUKAIel
(EHUITHOTHIAHTOMHOB U JaHCUIIAMUHOKHCIIOT. ABTOMaTHYECKOE CEKBEHHUPOBAHHE OCIIKOB.
Hcnonb30BaHne Macc-CIEKTPOMETPHUH JI aHallu3a CTPYKTYpPhl U UJIEHTH(UKAIUU OEIKOB.
[loratne o TpoTEOMHKE. AHAIM3 PACHONOKEHUS CYIbQTUAPWIBHBIX TPYNI |
mucynbGuAHbIX cBsi3edl. CloxHbIe OENKU: TIIMKO-, JIUMO-, HYKIJIe0-, Xpomo-, ¢ocho- u
METAJUIONPOTEHHBI.

Pazgen 5.
IIpocTpaHcTBeHHAs] CTPYKTYPAa NeNTHIO0B U 0eJIKOB.

5.1. BBaHMOHeﬁCTBHH, OIPECACIIIOIINEC ITPOCTPAHCTBECHHYIO CTPYKTYPY IMOJIUIICTITUAOB.

DNEeKTPOHHOE CTPOCHHE W KOH(PUTYpaIusi MENTUIHON CBSI3U. YTIIBI @, W, X. Kaptel
Pamauvannpana. Tunsl B3aMMOIEHCTBUM, ONPEAEISAIOIINE TPOCTPAHCTBEHHYIO CTPYKTYPY
nonunentuaoB. CBs3b NPOCTPAHCTBEHHOW  CTPYKTYpbl O€lka C aMHHOKHCIOTHOMN
IIOCJIEI0BATEIBLHOCTBIO. POJIb MOJIEKYIIIPHBIX IAIIEPOHOB.

5.2. BropuuHas cTpykTypa OenKoB.

a-Crupanb, 3jo-Crmpaib, HapajulelbHas W aHTHIApaieabHas [-CTPYKTyphl, [3-U3ruo,
JApYrUe THUIbl PETYISPHBIX CTPYKTYp HOJUIENTUAHON 1enu. CBEpXBTOpUYHAs CTPYKTypa
6enkoB. [lonarue o TomeHax.

5.3. TpetuuHas cTpyKTypa OEIKOB.

Hcnonbs3oBaHne pPEHTIEHOCTPYKTYpHOro aHanu3a u SAMP-cnekTpockonuu s U3ydeHUs
MIPOCTPAHCTBEHHOTO CTPOCHHUs OesKoB. JleHaTypalius U peHaTypauus.

5.4. YerBepTuuHas CTpyKTypa OEJIKOB.



[Tpumepsl CyOBbeAMHUYHBIX CTPYKTYP. METO bl HCCIIEA0BAHUS YETBEPTUUHOM CTPYKTYPHIL.

Paznea 6.
DOYHKIHOHAJIbHAS 3HAYUMOCTH 0COOCHHOCTEe BTOPUYHOM U TPEeTHYHOM
CTPYKTYPHI IJI00YJISIPHBIX 0€JIKOB.

OCOoOEHHOCTH TPOCTPAHCTBEHHOW CTPYKTYpPBI TJIOOYIAPHBIX OEIKOB Kak OCHOBAa HX
(GYHKIIMOHATIBHOTO pa3Ho00pa3us. [IoHATHE CTPYKTYpHBIX MOTHBOB TJIOOYJSPHBIX OCIIKOB:
KaJbIMi-cBs3piBatonii MoTuB (EF-pyka), B-mmusku, rpedeckuiil kimod, -o-f-MOTHUB U Ip.
JlomeHHast opraHu3aysi OEIKOB; KJIACChl JIOMEHHBIX CTPYKTYP: O-CIIUPaJbHBIE JTOMEHBI, [3-
CTPYKTYpPHBIE JOMEHBI, 0/f-10MeHBbI, 0+B-q0MeHbl. XapakTepHble OETKOBBIC MPEACTABUTEIN
JOMEHHbIX KjaccoB M uX ¢yHkuuu. OOmias cTpaTerus ONpeieseHUs aMUHOKHUCIOTHOMN
HIOCJII0BATEIbHOCTH.

Paszpnen 7.
OuopumIsipabie 0ejku. [IpuoHbI M AMHIOUBI.

OcobenHoctu CcTpykTypsl GubpwusipHbix OenkoB. CTpykTypa o-kepaTuHa, B-pubOponna
menka, KojuiareHa. benmkw BHekJIeTouHOTO Marpukca. CTpPyKTypa MBIICIHBIX (HuOpwLi,
aKTUH-MHO3UHOBBIN KomIuieke. CTpykTypa amunonanbix Gudpuiut. [Ipuonnsie 3aboneBanusl.
Bosesnp AnbrreiiMepa u 0eTa-aMIIIOUTHBIE (PHUOPHILIEL.

Paznen 8.
buocunTe3 M cOPpTUHT OeIKkoB B KJeTKe. LllanepoHbl M mIanepoHMHbI.

Obmas cxema 6uocunresa 6enka. Mudopmanmonnas PHK, ee crpykrypa, dyHKIIMOHATIBHBIE
yuacTkd. [lonarne renermueckoro kopa. TpancmoprHas PHK. IlepBuunas, BTOpHuHas,
TpetnuHas ctpykrypa PHK, ponb MoaudunupoBaHHbIX HYKICOTUI0B. AMHUHOAIIMIUPOBAHHE
TPHK, amunoamwi-TPHK-cunTeTassl, HMX  CIpyKTypa ¥ MEXaHH3M  JICHCTBHS.
[IpokapuoTHuecKkuil U dyKapuoTUYECKUW TUMBI pubocoM. CTaauu TPaHCISALUU: WHUIUALIYS,
QJIOHTAIMS M TepMUHANUA. POJIb CUTHATBHBIX MENTHAOB MPH COPTUPOBKE OenkoB. MMmopT
OENKOB B KJIETOYHBIE OPTaHENIbl: SAPO, MUTOXOHAPHUH, DHIIOMIA3MATUYECKUN PETUKYITYM,
annapar [oabmKH, MEPOKCHUCOMBI, XJIOpPOIUIACThl. Pojp MIAepoOHOB U IIANEPOHUHOB.
Hsp70 maneponsl. Ctpykrypa GroEL/GroES cuctemsr.

Pazgen 9.
I[MocTTpancasuuoHHast MoaupuKa U 0€JKOB.

Hedepmenrarupnas MOCTTPAHCIALIMOHHAS MoauUKaIKs. depMeHTaTUBHAS
MOCTTPAHCIIALMOHHAs MOIU(GUKALMS C pacUIeIIeHueM MONUIenTuAHoN nenu. KoBaneHtHas
MOCTPAHCIIAIIMOHHAS MOAU(DHUKAIISL aMUHO- U KapOOKCUJIBHBIX TPYIIIL.
MeTtunupoBanue, TUAPOKCUIMPOBAHIE, BBEICHUE JOMOJIHUTEIBHON KapOOKCUIBHON TPYIIIBL,
dbochopmmmpoBanre, rmKo3wmpoanue, AJ|D-pubo3mnupoBaHue, MPEHIWINPOBAHUE,
cyib(haTupoBaHre U YOUKBUTHUHUIMPOBAHHUE OCIKOB.

Pazgen 10.
IIporeosnTnyeckas gerpaaamnus 0eJ1KoB B KJIeTKe.

JIM30COMHBIN M IPOTEACOMHBIN IMyTH Aerpasaluu OeJKOB B KiIeTKe. MylnbTUKATAIUTHYECKUE
IIPOTENHA3HbIe KOMIUIEKChl. CTpOeHHEe U MEXaHU3M paboThl 26S npoTeacoMbl. Y OUKBUTUH U



€ro poJib B MPOTEOIUTHYECKOH Aerpagauu. Y OUKBUTHH-10100HbIe Oenku. HekanoHuueckue
CUTHAJIBI TIPOTEACOMHOM aerpananuu. JIekapcTBeHHBIE CpelIcTBa Ha OCHOBE WHTHOUTOPOB
IIPOTEACOMBI.

IV. IlpakTuyeckue 3aHATHA (CEMUHAPHI)

[IpakTuueckue 3aHATUSA (CeMHUHApBI) 10 Kypey «CTpykTypa U (yHKUMU NENTHIOB U
0€IKOB» MPU3BaHbl 3aT0KUTh PYHIAMEHT, HA KOTOPOM OyAyILIUH BBITYCKHUK aCIUPAHTYpPbI
OyzIeT caMOCTOSITEIbHO IMPOBOAWUTH HAy4YHBIE MCCIIEOBAHUS M OCYHIECTBISITH Pa3padOTKy
TEXHUYECKOM JOKYMEHTAllMM B paMKax IPUKIATHBIX HPOEKTOB. B CBs3M ¢ 3TUM Ha
MIPaKTUYECKUX 3aHATHIAX IpeArnonaraeTcss npopaboTarb TeMbl TEOPETUUYECKOrO0 Kypca B
y4eOHBIX ayIUTOPHAX IOJI PYKOBOJCTBOM IIpernojaBaTens. Kak mpaBuiio, npakTHUECKue
3aHATHUA 10 TEME MPOBOJATCS IOCIE MPOCIYLUIaHHOW Ha 3Ty TeMmy Jiekuuu. [IpenonaBarens
MOJKET IPEeAJIOKUTh aclipaHTaM MOJArOTOBUTh pedeparsl 0 BEIOPAaHHOH TeMe WM Hay4HOH
CTaTh€ M CHENaTh YCTHBIE COOOIICHHsI Ha MPAKTHYECKOM 3aHATHH. B xoxe KoHTpons 3a
BBIMIOJIHEHUEM 33/1aHUsl Ha 3aHATHUAX MPENoJaBaTellb BHICTYNAET B POJIM KOHCYJbTAaHTA.
AcnupaHT, He BBIIOJIHUBIINHI IUIaH IPAKTUYECKUX 3aHATUH, K 3a4€Ty HE JJOITYCKaeTCsl.

V. CamocTtosiTesibHasA paboTa

B coBpeMEHHBIX YCIOBHAX IIHPOKOTO JOCTyma K Y4eOHOW W CHpaBOYHOU
MH(pOpPMaLMU BOIIPOC O CAaMOCTOATENBHOM paboTe cTaBUTCS Kak BOIPOC O CAMOCTOSITEIbHON
npopadOTKe HE TOJBKO YYEOHBIX IMOCOOHMH, HO W OPUTMHAIBHBIX HAYYHBIX CTaTel IO
TeMaTUKe Kypca. B mpouecce OCBOGHHMs NpeaMeTa IPELyCMOTPEHO CaMOCTOSITEIBHOE
M3y4YEHUE OTIEIbHBIX BOIPOCOB JIEKIIMOHHOIO Kypca C MPEICTaBICHUEM KOHCIIEKTa
IpopabOTaHHOTO MaTepuana. Buabl caMocTosITeIbHON pabOThI ACIUPAHTOB:

1) mpopaboTka JEeKIIMOHHOTO MaTepHalia, COOTBETCTBYIOIIMX pa3AesioB Kypca Mo
y4eOHHUKaM;

2) IOTOTOBKA K KOHTPOJILHOM padoTe;

3) mpopaboTka METOAMUYECKUX yKa3aHUH K JIabopaTopHbIM paboTaM B mpoliecce
MIOJITOTOBKU K UX BBIIIOJIHEHUIO U 3aLIUTE;

4) moxnroTtoBka pedepara 1o BEIOpaHHOI IpenoaBaTeaeM TeMe WK OpUTMHAIBHOM
Hay4YHOU CTaThe;

5) moAroTOBKa NPE3EHTAIMU U YCTHOTO COOOIIEHUS 110 BEIOPaHHOM IpenojaBareiem
TE€ME WUJIM OPUTUHAIBHOM CTAThE.

VI. UToroBasi npoBepkKa 3HAHUH

VY4eOHbII IUIaH NpeaycMaTpUBaeT IPOMEKYTOUHBIH KOHTPOJb 3HaHUH B (opme
MIPOBE/ICHUSI KOHTPOJIBHBIX paboT mo auciumuimHe «CTpykTypa W (YHKIHMHA TENTHIOB U
O€JKOB» C BBICTABJICHHEM OLEHOK B NATHOALIbHON cucteme. OLIEHKM IO KOHTPOJIbHBIM
paboTaM HampsMYIO BIUSIOT Ha OIEHKY UTOTOBBIX aTTecTanuii. KoHTpoabHbIE paboThl OyayT
IIPOBOJIUTHCS HA NMPAKTHUECKUX 3aHATUAX (CeMUHapax) B TeueHue 45 MUHYT 110 BCEM TEMaM.
CylllecTBEHHON CTOpPOHOM TakoOM METOAMKM KOHTpPOJIA TeKylled yueOHoi paboThl
aclMPaHTOB SIBJIETCS AHAIM3 Pe3yJbTaTOB KaXJOM KOHTPOJIbHOW paboThl ¢ pa3dopom
JOMYUIEHHBIX OIIMOOK U yKa3aHMEM IPaBUIIbHBIX OTBETOB.

dopMa HTOrOBOIi MPOBEPKHU U OLIEHKH 3HAHUI - T PepeHITnPOBaHHBIN 3a4eT.

Bonpocsl ais nuddeperunpoBaHHOro 3auera:
1. OcHOBHBIE KJIACCHI OMOIOTUYECKH aKTHUBHBIX MENTUIOB. [lenTuabl kak JekapcTBEHHbIE



CpeICTBa.
2. llentuaHble TOPMOHBI THMO(QU3a, THIOTAJaMyca, KHIIEYHO-KEITYAOYHOTO TPAKTa,
IIUTOBUTHOM KeJe3bl.
3. IlentuaHbie aHTUOMOTHKH M TIENTH/IBI - PETYIISITOPBI UMMYHHUTETA.
4. ToMozmeTHbIE U TETEPOJETHBIC MENTUAbI, AencunenTuabl. Luknnueckue mNENTHIIBI,
norodopsl. HepubocomanbHbIi CHHTE3 IENTHIOB.
5. Tumbl  B3aUMOJEHCTBUHN,  ONPEICNSIONIMX  MPOCTPAHCTBEHHYIO  CTPYKTYpY
MOJIMIIENTUI0B. DJIEMEHThI BTOPUYHOM U TPETUUHOM CTPYKTYp Oelika.
6. Kondurypauus nentuaHo# cBsa3u. Yisl ¢, y, ®. Kaptel Pamauanpana.
7. llpunnunsl oOpa3oBaHusl NEeNTUAHON CcBsA3U. [IoHATHE O 3aIUTHBIX U AaKTUBUPYIOIIHUX
rpynnax. Tsépaodaszuelii cHHTE3 OETKOB.
8. OOpa3oBaHMe NMENTHIHOW CBS3H: METOJIbI CMEIIAHHBIX aHTUPUIOB U aKTHBHPOBAHHBIX
3¢upoB, KapOOAUUMHUIHBIN U KapOOKCUAHTUAPUAHBINA METOABI KOHACHCAIIUH.
9. Ilonsarue o 3ammre U aktuBanuu o-NH2-rpynmel. Cnenuduueckas Moaudukanus o- 1
€ aMMHOrpynm B Oelkax: TyaHMJIWJIMPOBAaHUE, B3aUMOJAEUCTBHE C HMMMI03(pHUpamu,
KapOaMuUIUpOBaHUE.
10. 3ammra w akTUBanUs KapOOKCWJIBHOM Trpynmbl. XUMHYECKas MOIU(DUKAIUSL
KapOOKCHIIBHBIX TPYIII OelKa.
11. OcobeHHOCTH cHHTE€3a LMKIMYECKUX MentuaoB. CoOBpeMEHHbIE BO3MOXKHOCTU
nenTuaHoro cuHresa. [Ipobnema pareMusauy npy CUHTE3E MENTUIOB.
12. AHanmu3 aMUHOKHCIOTHOTO coctaBa Oenka. Ompenenenne N- u C-KOHIEBBIX
aMUHOKHCIIOT OeJKa.
13. Xumuueckuii METo] paciierieH!s MOJIUNENTUIHON 1ienu Oelka 1o octatky Met.
14. Xumudeckuii METO] paclIeTIeHUs OJUMENTHIHON 1enu Oelka 1o octaTky Trp.
15. Pacuienienye noaunenTuIHON emnu 0enka 1o cBsa3saM Asp-Pro.
16. Pacuienienue NoaunenTuHON 1enu 0enka mo cBs3saM Asn-Gly.
17. @®epmeHTaTUBHbIE METOABI TIMAPOIM3a IENTUAHBIX  CBsA3ed. l3meHeHue
CHeU(pUIHOCTH ACUCTBUS TPUIICHHA C MOMOIIBI0O XUMHUYECKON MOAU(UKAIIMK OCTATKOB
Lys, Arg u Cys runpoausyemoro oenka.
18. lerpaganus nenTuaoB o MeToAy Damana. /JlaHcuiabHbI MeToa DaMaHa.
19. OnpeneneHne aMHHOKUCIOTHOM TMOCTENOBATEIBHOCTH O€IKa C  IOMOIIBIO
xuakodasHoro, TBepa0hazHOro 1 razo(ha3HOro CEKBEHATOPOB.
20. Hcnonp3oBaHHME METOJIOB MAacC-CIIEKTPOMETPUU IIPU OINPEAEICHUN MEPBUYHOM
CTPYKTYpHI OeKa.
21. Xummnaeckast monudukarus ocrarkos Tyr u Trp B Oenkax.
22. Xummnueckast Moauduxaius octatkoB Cys B Oelke.
23. Xumuueckas Mmoaudukanus a- 1 £-aMUHOTPYII B O€IKax.
24. Xummnuaeckast Monudukarys KapOOKCHIBHBIX TPy, ocTaTkoB His 1 Met B Gemnkax.
25. buocneunduyeckas Mmoaudukanus OEIKoB.
26. Kpocc-cumBaroliye peareHThl, UX Kiaccupukanus. 3afaud, pelaeMble ¢ MOMOIIBIO
3TUX PEareHTOB.
27. ®OTOAKTUBUPYEMbIE KPOCC-CIIMBAOIINE PEareHThI.
28. TlocrrpancasimmonHass Moaudukanuss OEJIKOB C PACIICINICHUEM MOJUIETITHIHOTO
ocToBa OeJKa Ipe/IIIeCTBeHHUKA.
29. IlocrTpancnsuuonnsie Moaudukanuu a-NH2 rpynmnsl 6enkoB.
30. IToctrpancusaiuonnsie Mmoaudukanuu a-COOH rpynmnel 6€71K0B.
31. N- 1 O-rnuko3uarpoBaHue OEJIKOB, TTTUKONPOTEUHBI U IPOTEOTTTUKAHBI.
32. HedepMeHTaTHUBHBIE TOCTTPAHCIALIMOHHBIC MOAU(PHUKAIIUU OCIIKOB.
33. TlocrrpancinsaunoHHas Mmomudukamnusi OeynkoB, oOpasoBanme ocraTtkoB Gla m N-
KOHIIEBOE allEeTUIMPOBAHKE OEIIKOB.



34. ITocTTpaHCAALMOHHOE TUAPOKCUIMPOBAHUE.

35. YOUKBUTMHUPOBAHHUE U CYyMOUIMPOBAHUE OEIIKOB.

36. IlpenunupoBanue 0€IKOB. Jpyrue TUIIBI TUIIOIPOTENHOB.

37. IlpoGnembl, CBSI3aHHBIE C aHAJIW30M MOCTTPAHCISIMOHHO MOIU(PUIIMPOBAHHBIX
aMUHOKHCIIOTHBIX OCTaTKOB B O€JKax.

38. lllanepoHBbI U HIAIIEPOHUHBI.

39. llaneponsl cemericts Hsp100 u Hsp70.

40. [lTannepoHUHBI IPO- U FYKAPUOT.

41. Bpewms xu3Hu 6e1koB B 1IuT03051¢ KieTku. [Ilaneporsr Hsp90.

42. UMmopT OEIIKOB B SIPO KJICTKH.

43. UmnopT OEJIKOB B MUTOXOHIPHUH.

44. ImnopT Genka B SHAOIUIA3MATHUECKUA PETUKYITYM.

45. CopTuHT OCJIKOB B DYKapUOTHYECKOHN KieTke. CUrHajIbHbIC NMEeNTHIbl. Be3ukynsapHbIil
uMnopt. 46. [IpuHnuner MexayHapoaHOH kiaccupukanuu GpepMeHToB. IllecTh OCHOBHBIX
kiaccoB pepmenTos. [Ipumepsnl. Kitaccudpukamus nporeas MEROPS.

47. OcHoBHBIE OT/IMYUS (DEPMEHTATUBHOIO M XHMHUYECKOro Karanus3a. [ umotesa O.
@umepa; [Tonstus cnenuduanocTy u 3pPekTHBHOCTH HEPMEHTATUBHOTO KATAIN3A.

48. OcHOBHBIC MPEJCTaBICHHUSI O CIOCO0aX MOHMXKEHHUS (EPMEHTOM aKTHUBALMOHHOIO
Oappepa XUMHUYECKOW peakmuu. JluarpaMma 3aBHCHMOCTH SHEPTHH CHUCTEMBI OT
KOOpAMHATHI peakuuu; KiroueBble UMEHa U TUIIOTE3bI.

49. T'mnoreTHyYecKHe KOHIECMIUK HampspkeHuss W aedopmanuu. HasBanws, natl,
OCHOBHBI€ TTOJIOKEHUS U XapaKTEPHbIC YEPTHI.

50. Konnenmust naaynupoanHoro coorserctBus J[. Konutanma. OcHOBHBIE TTOCTYJIATHI U
MOHSTHSI; TUHAMHYECKasi KOMIJIEMEHTapHOCTh (hepMeHTa U cyOcTpaTa; haKTophl KaTanusa.
51.  OcHOBHBIE 4YepThl KOHLENIMH CTA0WIW3AIMH  TEPEXOJHOTO  COCTOSHHUSI.
[IpuHIMNUanpEHOE OTJIMYUE OT KOHLEMUUN JecTaOMIM3allid OCHOBHOTO COCTOSIHHS,
AKCIIEPUMEHTAJIbHBIE IOITBEPKIEHUS; IPUMEPBI.

52. OcHOBHbIE KHHETHUYECKHE KpUBbIE. BpemeHHbIe cTaauu (epMEHTATUBHOM peakiuu.
[TonsiTue HavanbHOM cKOpocTH. [I[pUHIMUIT CTALIMOHAPHOCTH.

53. OCHOBHbBIE KMHETHMYECKUE KpUBbIE. 3aBUCHUMOCTh HAYaJbHON CKOPOCTU PEAKIUU OT
KOHLEHTpaluuu cyOcTtpata B KuHeTMKe Muxasnuca. depmeHT-cyOCTpaTHBI KOMILUIEKC.
dopma KUHETUYECKON KPUBOM.

54. Kuneruka Muxasnuca-MenteH. OCHOBHOE YpaBHEHHE JUIsl HadajbHOM CKOpPOCTHU
peakuuu. BeiBog ypaBHeHUS, PU3NUECKHUIT CMBICII KOHCTAHT.

55. Kunernka Muxasmuca-MenteH.  JIuHeapusanuss  OCHOBHOIO  YPaBHEHHSL.
[IpakTuueckas Heo6xoAUMOCTb. [Ipumepsl.

56. urubuposanue. Tunsl ”HruOupoBaHus. BinsHue Ha BUJ KUHETUUECKHUX KPUBBIX.

57. Nurubuposanue. [Ipumepsl KOBaJeHTHBIX WHTHOUTOPOB mpoTenHas. CTPyKTypHbIE
(hopMyJIBI, IPUHITUITHl THTUOUPOBAHUSI.

58. @epMeHT — OenkoBas CcHCTeMa. YHHKAIbHOCTh ()eHOMEHa OuoKaTanu3a;
cienu(puIHOCTh U () (HEKTUBHOCTS.

59. OcHOBHbBIE OCOOCHHOCTH CTPOCHHS AKTHBHBIX IICHTPOB (EPMEHTOB, CBS3bIBAHUE
cyOcTpara; KaTaIuTUYECKUE OCTATKU; MOIBUKHOCTD IPYII aKTUBHOTO LieHTpa. [Ipumepsl.
60. MexxaToMHbBIE B3aUMOJEUCTBUA B (pEepMEHT-CYOCTpaTHBIX KomIuiekcax. [Ipupona u
XapakTepUCTUKa BUJOB B3aMMOJICUCTBUI;, 3aBUCUMOCTh BHUIOB B3aUMOJCWUCTBUUA OT
PAcCTOSIHUS MEXKYy aTOMaMU U MOJIEKYJISIPHOT'O OKPYKEHHUSI.

61. Tunbl kartanu3a nporemHasamu. Kiaccubukanusi MpoTerHa3 MO TUIY KaTaliusza U
CTPOEHHUIO AKTUBHOI'O LIEHTpA.

62. MonekynspHblii MEXaHWU3M JEWUCTBHS TpuricuHa. [IOHSATHE O KOBAJIEHTHOM THIIE
karanu3a. CTepeoXMMUYECKHe OCOOCHHOCTH OTIENbHBIX CTaJui KaTalTuTHYEeCKON



pPCaKunm.

63. AnmndepMeHT npu Karanu3e nporenHazamu. CTpoeHue, MONyICHHE, PEaKIIHs
TpaHCHENTHIALUH.

64. MonexkynspHbI MeXaHU3M JeicTBUA merncuHa. [lonstue o0 00I1e-0CHOBHOM
karanu3e. CTepeoXuMUYecKue 0COOCHHOCTH CTaNil KaTATMTUYECKON PEaKIIHH.

65. MonekynspHblii MEXaHU3M JAEUCTBUs Jn3ouuma. CTepeoXuMHIecKue 0COOCHHOCTH
CTaJMi KaTaJUTUYECKON peaKilvu.

66. MonexymspHbIi MEXaHU3M JIeHCTBUS acllapTaTaMUHOTpaHCc(epasbl.

67. Karanutuueckue anturesna. OCHOBHBIE OHATHS, TOJIyYEHHUE, UCIIOJIb30BAHUE.

68. ®epMeHTHI B OnoTexHonoruu. Pacimerienne ruOpuaHbIx OEITKOB, aMHTUPOBAHUE.

69. IIpoteonuruyeckas aerpaganus 0enka B kierke. JIN30COMHBIN U MPOTEACOMHBIN MYTh.
Porns yOukBuTHHA.

O1eHOYHBIE CPEACTBA TUCIHIIIMHBI

Onenka

KpI/ITepI/II/I OLICHKH 3a4CTa

5 OaJuIoB

AcCTIMpaHT JEMOHCTPUPYET METOIOJIOTHYECKHE i TEOPETUIECKUE 3HAHMUS,
CBOOOZHO BJIaJeeT HAyYHOH TEPMUHOJIOTHEW TIO JUCHHUIUIMHE.
[IposiBisier  TBOpYecKHe CIOCOOHOCTH, 3HAHHWE JIOTOJHUTEIHHON
JAUTepaTyphl. J[eMOHCTpUPYET XOpOLIMe aHAIUTHYECKHE CIIOCOOHOCTH,
croco0eH mpu OOOCHOBAaHMHM CBOETO MHEHHS CBOOOIHO MPOBOJIUTH
AHAJIOTUU MEX/Y TEMaMH JUCIHUILIHHBL

4 dajuioB

AcnHpaHT JEMOHCTPUPYET METOJOJIOIMUECKUE U TEOPETUUECKUE 3HAHNU,
CBOOOJHO BJaJeeT HAayyHOW TEPMHUHOJOTMEH MO  JUCLMIUIMHE.
JIEeMOHCTpHpYeT XOpOIIME aHAIUTHUYECKUE CHOCOOHOCTH, OJHAKO
JIOITyCKAeT HEKOTOpble HETOYHOCTH TMpH ONEPUPOBAHUU HAYYHOMH
TEPMHUHOJIOTHEM.

3 OaJuIoB

Hwmeer OT'PaHUYCHHBLIC TCOPCTUYCCKHC 3HAaHMHA, AO0IIyCKaceT
CYIICCTBCHHBIC OIINOKH IIpHU YCTAHOBJICHUH JIOTHYCCKUX B3aI/IMOCB$[3€I\/JI,
AOITYCKAcCT OIIINOKHU IIpHU UCITIOJIB30BAHUHN HaquOﬁ TCPMUHOJIOTUU.

2 Oaiuia

Nmeer cnabble TeopeTHUecKHe 3HAHUSA, HE UCIHOIb3YeT HAYYHYIO
TepMuHOJIOrHI0. OOHApy)XMBaeT HECHOCOOHOCTh K  MOCTPOSHUIO
CaMOCTOSTENbHBIX 3aKII0YEHUI.

VII. Yuye0OHo-MeTOoANYECKOE 00ecneyeHne TUCIUIIIMHBI

Pexomenayemas uteparypa:

1. }FO.A.OBunnHuKOB. buooprannueckas xumus. M., [Ipocsemenue, 1987.

2. I.I''Kuoppe, T.C.I'onoBukoBa, C./{.Msi3una, O.C.dEnoposa. buooprannueckas Xumusi.
HoBocubupck, PULL HI'Y, 2011.

3. A.Henwscon, M.Kokc. Ocuosl Onoxumun JIlennnmkepa. T.1-3. M., bunowm, 2011.

4. W.B.Iyraneii, A.B.I'apabamxuy, U.B.lenunckuit. Xumus Oenka. Cankt-IlerepOypr,
IIpocnext Hayku, 2011.

5. H.A.TwoxkaBkuna, FO.1.baykos. buooprannueckas xumus. M., Ipoda, 2010.




6. B.M.Crenanos. Mounekynsipaas 6uonorus. Ctpykrypa v pyHkuuu 0enkos. M., Beicias
mkoJja, 1996.

7. IIpoGsiema 6enka. T.1. Xumudeckoe ctpoenue 6enka. Pen. B.M.JIunkun.M., Hayka, 1995.
8. IIpobnema Oenka. T.2. [IpoctpancrBennoe crpoenue 6enka. Pea. T.M.Copkuna. M., Hayka,
1996.

9. benku u nentuael. T.1. Pen. B.T.MBanos, B.M.JIunkun. M., Hayxka, 1995.

10. A.B. ®unkensuireitd, O.b. IItunp. @usnka Oenka: Kypc JEKUUH C LBETHBIMH U
CTEPEOCKONIMUYECKMMH ~WUTFOCTPAMsIMA W 3amadamu. 4-¢ w3, M., KHwkHbIE 10M
«YHuepcurer», 2012.

11. C.JI.BapdonomeeB. Xumudeckas sH3uMOoI0rus. Mocksa. M3a. nieHTp «Akamemus», 2005.
12. B.K.AntonoB. Xumus npoteonusa. M., Hayka, 1991.

13. M. JlukcoHn, D.Y2066. ®epmentsl. M., Mup, 1982.

Jlono/THUTeIbHAS JINTepaTypa:

1. A Kessel, N. Ben-Tal. Introduction to Proteins: Structure, Function, and Motion. CRC
Press, 2010. 2. J.M.Berg, J.L.Tymoczko, L.Stryer. Biochemistry. The 5th edition, W.H.
Freeman & Company, 2002.

3. Metzler D.E. Biochemistry. The chemical reactions of living cells. The 2nd edition. V.1 —
2. Harcourt/Academic Press, London, 2001.

4. A. Fersht. Structure and Mechanism in Protein Science. W.H.Freeman & Co., 1999.

5. C. Branden, J. Tooze. Introduction to protein structure. 2nd ed. Garland Publishing, New
York, USA, 1998.

6. AM. Lesk. Introduction to protein architecture. Oxford University Press, Oxford, UK,
2001.

7. T.E.Creighton. Proteins. Structure and Molecular Properties. W.H.Freeman & Co., 1997.

8. T.E.Creighton. Protein Function. IRL Press, 1997.

9. G.C.Howard, W .E.Brown. Modern Protein Chemistry. CRC Press, 2002.

10. G. Walsh. Proteins: Biochemistry and Biotechnology. Wiley, 2001.

11. D.Whitford. Proteins: Structure and Function. Wiley, 2005.

12. J.Kyte. Structure in Protein Chemistry. Garland Publishing, 1995.

13. J.Kyte. Mechanism in Protein Chemistry. Garland Publishing, 1995.

14. Protein Sequencing Protocols. Ed. J.Smith. Humana Press, 1997.

15. Mass Spectrometry of Proteins and Peptides. Ed. R.Chapman. Humana Press, 2000.

16. Proteins LabFax. Ed. N.C.Price. Academic Press, 1996.

17. Protein Purification Protocols. Ed. S.Doonan. Humana Press, 1996.

18. Techniques in Protein Chemistry VI. Ed. J.W.Crabb. Academic Press, 1995.

19. David Blow. So do we understand how enzymes work? Structure (2000), 8: R77-R8]1.

20. N.S. Andreeva, L.D. Rumsh. Analysis of crystal structures of aspartic proteinases: On the
role of amino acid residues adjacent to the catalytic site of pepsin-like enzymes. Protein
Science (2001), 10:2439-2450.

21. N.D. Rawlings, D.P. Tolle, A.J. Barrett. MEROPS: the peptidase database. Nucleic Acids
Research (2004), 32:D160-D164.

22. M.H. Glickman, N. Adir. The Proteasome and the Delicate Balance between Destruction
and Rescue. PLoS Biology (2004), 8:25-27.

23. D.J. Vocadlo, G.J. Davies, R. Laine, S.G. Withers. Catalysis by hen egg-white lysozyme
proceeds via a covalent intermediate. Nature. (2001), 412: 835-838.

24. H.Hayashia, H. Mizuguchia, 1. Miyaharab, M.M. Islama, H. Ikushiroa, Y.Nakajimab,
K.Hirotsub, H.Kagamiyamaa Strain and catalysis in aspartate aminotransferase. Biochimica
et Biophysica Acta. (2003), 1647:103-1009.



VIII. IIporpammHoe odecnievyenne, npogeccioHaIbHbIE 0a3bl JAHHBIX, MATEPHUAJIbHO-
TeXHUYecKoe odecrneyeHue JUCHUNIMHBI

IIporpammHoe o0ecnieyenmne

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
— Microsoft Windows 7 Professional RUS / 13 BHyTpeHHeil cetn
— Mozilla Firefox / CBoOomHOE TUIIEH3MOHHOE COTTIAIICHNE

IIpodeccuonanbubie 06a3bl  JAaHHBIX, HH(POPMANMOHHBIE CIPABOYHBLIE CHCTEMBI,
HHTEePHeT-pecypchl (3JIEKTPOHHBbIE 00pa30BaTeIbHbIC PeCypChl)

— Consultant Plus

- Garant system

— Sage Journals

— OnextponHas 6ubnuoreka UbX PAH

MarepuanbHO-TeXHHYECKOE 0O0ecnedeHue JUCHUIIIMHbI

— [IepcoHaIbHBIN KOMIIBIOTED

— HaGop nemoHcTpaimoHHOro 000py10BaHus

Moxer BKIIOYaTh B ce0s: MyJIbTUMEIUHHBIA TMPOEKTOpP, TPOCKIMOHHBIA JKpaH,
MHTEPAaKTUBHAs JI0CKa, BUJEO IaHENb, UHTEPAKTUBHAs BUJEO IAHENb, NPE3CHTALMOHHBIN
HOYTOyK ¥ Jpyrue CpeicTBa JEeMOHCTpaluu ydeOHoro KoHreHTa. Jlomyckaercs
UCIOJb30BaHUE JUISI TPOBEICHUS 3aHATHH IEPEeHOCHOT0 Habopa JeMOHCTPAlMOHHOI'O
000pyI0BaHUSI.

- Jocka

— OkpaH

— CrneuunanusupoBaHHast MeOelb

JIocka, CTOJIBI MIIM NIAPTHI, CTYJIbSA.

— Hanunuue 6ecipoBoinoro nocryna B MatepHet o cetn Wi-Fi
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Pa3zpabGorunku kypca: 1.6.H. Jlrokmanosa E.M., n.¢-m.H OnelinukoB B.A., n.¢-m.H llenkapes 3.0.,
1.0.1H. @eodanoB A.B., 1.x.H. ['onoBun A.B., x.¢-m.H lyOunnusiit M.A., k.¢p-m.H Uyrynos A.O.,

Pabowas mporpamma cocTaBieHa Ha OCHOBaHWUM (enepajbHBIX TIOCYJapCTBEHHBIX
TpeboBanuii Beicuiero obOpazoBanus (OI'T BO), paspaboraHHBIX AJid peadu3alid OCHOBHBIX
npoeCCHOHATBHBIX 00pa30BaTENbHBIX MPOrpPaMM BBICIIETO 00pa30BaHUsS - MPOTPAMM IOITOTOBKH
HAy4YHO-NIEJarorn4eckux KaJpoB B  aclUpaHType MO YKPYMHEHHbIM TIpyNIaM Hay4YHbIX
cnenuanpHocted 1.4. Xumuueckue Hayku U 1.5. buonornyeckue HayKu.

CornacHo (enepanbHbIM rocy1apcTBEHHBIM TPeOOBaHUAM U y4yeOHOMY IUIaHY aCIUPAHTOB,
pa3pabOTaHHOTO HAa OCHOBE AITHUX TpeOoBaHWH, mucuHIUIMHA «CTPYKTYpHAas OHUOJIOTHS SIBIISETCS
JUCUUIUIMHOW 1O BbIOOpY 00pa30BaTeNbHOM KOMIIOHEHTbI 00pa30BaTEeIbHOW MPOrpaMMbl
[IOIFOTOBKU HAayYHBIX U HAyYHO-INIE€JarOrnYeCKuX KaJpoB B aCIMPAHTYPE MO YKPYIHEHHBIM IpyIam
Hay4HbIX cnenuaibHocTed 1.4. Xumuueckue Hayku u 1.5. buonormueckue Hayku. OOBEM Kypca
COCTaBJISIET 72 aKaJeMHYECKUX 4YacoB (2 3aueTHbIE €IWHHUIIBI), U3 HUX 56 akaJeMHYecKHX dYaca
JeKIUH 1 ceMHHApOB M 16 4yacoB caMOCTOSTENbHON BHEAYIUTOPHOM pabOThl aCIMPAHTOB, BKIIIOYAs
MIOJIFOTOBKY K K3aMEHY .

I. esm 1 321244 M3yYeHUSA AMCUMIIHHbBI

1.1. eap AMCHUIUIMHBI: [TOJydyeHHE 0a30BBIX 3HAHMM O CTPYKTYPHBIX HCCIIEOBAHUSAX CIOXKHBIX
OMOMOJICKYJI 1 HAHOYACTHII.

1.2. 3agaum JMCUMIUIMHBI: CO3/IaHUE Y CTYACHTOB IIEJIOCTHOIO IpPEJICTAaBICHHsI 00 OCHOBHBIX
NPUHIUIAX ¥ TEXHOJOTHAX COBPEMEHHOW CTPYKTYPHOH OMOJIOTMH, O CYHIECTBYIOIIMX METOJaX
NOJIy4eHUs UHPOPMALIMU O B3aUMOCBS3H CTPYKTYPbI, THHAMUKH U PYHKLIUU OMOMaKpOMOJIEKYJI;

1.3. CBs3b ¢ APYrUMH JUCHUIVIMHAMEU: Kypc «CTpyKTypHasi OHMOJOTHs» B TOH WIM MHOH CTETIEHU
UMEET HEeNOCPEACTBEHHYIO CBS3b IPAKTUYECKH CO BCEMU JUCUUIUIMHAMM, M3Y4aeMbIMH Ha
MPOTSKEHUM BCEr0 BPEMEHM OBJIAJEHUS AaclUpaHTaMud o00pa30BaTEIbHOW IPOrpaMMbl 10
YKPYIHEHHBIM TpyIIaM Hay4dHbIX cnenuaibHocTed 1.5. buonoruueckue Hayku u 1.4. Xumuueckue
HaYKH.

I11. O6beM TUCHUIJIMHBI U BUAbI YUeOHOH padoThI

®opma o0yuenusi — OUHA S
OO0t 00beM TUCIUIUIMHBL: 2 3a4€THBIC IUHUIIBI WIIH 72 aKaJeMHUeCKHX Jaca.

Bcero uacos AynuTopHbIe 3aHATHA (Yac), B TOM YHUCIIE: CamocrostensHas Pabora (uac)

JEKIUN | MPAKTHUYECKUE | IAOOPaTOpHBIC
3aHATHSA paboThI
(ceMHuHApBI)

72 36 20 - 16

56




Pacnpenesienue ayIMTOPHBIX YaCOB 110 TeMaM M BH/IaM y4eOHO#l padoThbI:

AynutopHsble 3aHATHUs (4ac)
Ne HaumeHnoBaHue TeM U pa3zienoB
B TOM 4HUCIIE
Jlexuuun CemuHapbl
1. Ponb cTpykTypHO#T OMOIOTHH B COBPEMEHHBIX 2 -
HayKax O )KHBOM.
2. OnTHueckasi CHEKTPOCKOIUS JUIsl CTPYKTYPHOM 2 2
Oouonoruu.
3. dyopecieHTHas 1 KOHPOKaTbHAst MUKPOCKOTIHSL. 2 2
4. Macc-cnekTpoMeTpHs I PELICHUS 3a1a4 4 2
CTPYKTYPHOI OHOJIOTHH.
5. SAMP-cniekTpocKonusi OHOMOIIEKYI. 2 2
6. OIP-cnekrpockonusl. 2 -
7. PenTrenoBckas kpuctamiorpadus 1 MaJIOyTiIoBOe 2 -
PEHTI€HOBCKOE PACCEsHUE.
8. DNeKTpOHHAs TPOCBEUMBAIOIIAS MUKPOCKOITHSL. 2 2
MeTozab! MOJIEKYJIIPHOT'O MOJICIMPOBAHHUS. 4 2
10.| ATOMHO-CHJIOBasi MUKPOCKOIIMS JJIsl CTPYKTYPHOM 2 2
Oouosoruu.
11.| ConexTtpockonusi KOMOMHALMOHHOI'O PACCESTHUS B 4 2
OHMOJIOTMH U MEAULIMHE.
12.| ®ayopeciieHTHBIC HAHOYACTHUIIBI B OMOJIOTUISCKUX 1 4 2
MEIUITUHCKUX TPUIIOKEHUSX.
13. benkoBast unkeHepus A5 pelieHus 3a1a4 4 2
CTPYKTYPHOM OHOJIOTHH.
Bcero: 36 20
Hroro: 56

IV. Conep:xkanne kypca

Pa3zpea 1.
Pouib cTpyKTYpHO# 6M0JI0THH B COBPEMEHHBIX HAYKAX 0 KHBOM

Yro Takoe cTpykTypHasa 6uonorua? Mcropus u Oyayuiee cTpykTypHO# Ononoruu. OObeKTsl, 3a1a4u
U METO/Ibl CTPYKTYpPHOI OHOJIOTHH.

Pazpnen 2-3.
Onruyeckasi CHEKTPOCKONUS VISl CTPYKTYPHOI OH0JI0THHI
dayopecueHTHAsA 1 KOH(POKAJIbHAS MUKPOCKOMUS

MounekyisipHasi CIIEKTPOCKOIMSI AJIEKTPOHHOI'O IOIJIONIeHus1 cBeta. 3akoH byrepa-JlamOepra-bepa.
W3mepenue KOHLEHTpaUuMu MOJEKyJl B pacTBope. Koppekuus cBeropaccesHus B CIIEKTpax
nornomenus.  Jlokanuzaunonnas wmukpockonus (PALM, STORM). STED-muxpockonus.
MornexynspHas QiryopecueHTHas ciekTpockonus. CrieKTpsl BO30YKIEHUS U MCITyCKaHUS MOJIEKYJ.
@uyopeclieHTHasE CIIEKTPOCKONHMS € BPEMEHHBIM paspemeHneM. DEpCTEpOBCKUM PE30HAHCHBIN
nepeHoc sHepruu. CTpyKTypHbIE HCCleJOBaHUs ¢ InpuMeHeHHeM (DEpCTepOBCKOTO PE30HAHCHOTO
nepeHoca »Heprud. Meronsl (PIyOpecHEeHTHOM MHKPOCKOIMH B HCCICIOBAHHUAX CTPYKTYPHI H
B3aUMOJCHCTBUI MoJieKysl. @DiyopecueHTHasT MHKPOCHEKTPOCKONUS OAMHOYHBIX  MOJIEKYJL.



VYCTpOHCTBO MHUKPOCHEKTPOMETPOB Ul H3MEpeHUs (IyopecUeHUUH OMHOYHBIX MOJEKYII.
CTpyKTypHBIE HCCIIEZIOBAaHUS C INPUMEHEHUEM (IYyOpPECIEHTHOW CIEKTPOCKONMHU OJUHOYHBIX
MoJIeKyJ. AHanu3 BTOPUYHOM CTPYKTypbl OenkoB. AnHanu3 ctpykTypel JHK. KondoxanbHas
MHUKPOCKOIHUSA U CIIEKTPOCKONHUs Kpyrosoro nquxpousma (KJI).

Paznen 4.
Macc-cniekTpoMeTpHs Il pelieHUsI 32124 CTPYKTYPHO# OMos10ruun

[IpuHuun  macc-CHEKTPOMETPUUECKOTO U XPOMATO-MACC-CIIEKTPOMETPUYECKOIO  aHaIM3a.
WNnentudukanuss ¥ CTPYKTYpHBIH aHAIN3 HU3KOMOJICKYJSIPHBIX coenuHeHuid. WneHTudukamms u
CTPYKTYpHBI aHanmu3 mnentuaoB u OenkoB. I[IpuMeHeHHE XpomaTro-macc-CIeKTPOMETPUH IS
Ka4E€CTBEHHOT'0 Y KOJIMYECTBEHHOI0O OMHUKCHOT'O aHaJn3a CIOKHBIX CMECEH.

Paspnea S.
SAMP-cnekTpocKkonusi 6HOMOJIEKY.JI

OcHoBHble npuHUUNbl SJMP-cnexktpockonuu, ucropus pas3BuTus Merona. Mecro SAMP-
CIIEKTPOCKOIIMM CPeIu JAPYIMX METOAOB CTPYKTypHO#l Ouonoruun. @ypbe SAMP-cnekrpockonus u
yCTpOrcTBO coBpeMeHHBIX SIMP-criekrpomerpoB. MHoromepnas crekrpockonus SAMP. [Tapametpsl
SIMP, Hecymue CTpyKTypHyo uHpopmauuto. OmnpeneseHue BTOPUUHOW M MHPOCTPAHCTBEHHOMH
cTpykTypbl Oenka mo manHeiM SIMP. IlpomonbHas u momepeuHast penakcanus. VccrnemoBaHue
BHYTPUMOJIEKYJIAPHONH JTUHAMUKHU OEJNKOBBIX MOJIeKysl 1o JaHHbIM SIMP. M3oTtonHble MeTKH U
JIMAaIra3oH NPUMEHUMOCTHU Pa3JIMYHbIX MeTO0B SAMP.

Pazgea 6.
IIIP-cnekTpockonus

Uctopust co3manusa Merona. YcrpoiictBo OIIP-ciekrpomerpa, BBEIE€HHE CHUHOBBIX METOK B
OuoMoIeKynbl. 3a/1aul CTPYKTYpHOM Ouosoruu, pemaemsie ¢ nomoubio DIIP-ciekTpockonum.

Paznen 7.
PenTrenoBckasi kpucrajiorpagus u MajoyrjoBoe peHTTeHOBCKOe paccesiHue

Hcropust co3manust U OCHOBHBIC (PU3MYCCKUE MPHUHIIMITBI METO/a PEHTTCHOCTPYKTYPHOTO aHaIH3a.
WNurtepdepentus u audpakius. MecTo peHTIeHOCTPYKTYPHOTO aHalu3a CPeau JIPYruX METOJOB
CTPYKTYpHOW Ouonoruu. 3amady, peniaeMble € IOMOIIBI0 PEHTTEHOCTPYKTYPHOTO aHain3a
OMoOMakpoMoyeKyn.  Pe3ynbrar  peHTT€HOCTPYKTYPHOIO  JKCIepUMEHTa, 0a3bl  JaHHBIX
MIPOCTPAHCTBEHHBIX CTPYKTYpP, NMPEUMYILECTBA U OrpaHrueHus metona. Kpucrtammuzamus OeNkoB u
UX KOMIUIEKCOB. OCHOBHBIE MOHSTHS W TEPMHUHBI: CUMMETPHUS, KpPUCTAUIMYECKas pEeLIeTKa,
JJIEMEHTapHas s4eiiKka, He3aBUCHMMas 4YacTh, IIPOCTPAHCTBEHHOE paspemienue. Iloctpoenue
PEHTTeHOCTPYKTYpHOro 3KcrepuMmenTta. dazoBas mpobiieMa U Myt ee penieHus. PacmmdpoBka u
YTOYHEHUE CTPYKTYpPbI, OCHOBHBIE MMAPAMETPHI KAUECTBA CTPYKTYPHOU Mojenn. BpemsipaspenieHHas
Kpuctauiorpadgus Ha CHHXpOTPOHaX M Jiazepax Ha cBoOoaHBIX 3nekTpoHax (XFEL). Helitponnas u
ANEKTpOHHAs KpucTajuiorpadus. ManoyrioBoe paccesiHie peHTI€Ha B paCTBOpEe OMOMaKpOMOJIEKYI.
Cxema dKCIIepUMEHTa U €ro OTJIHYue OT Kpuctauiorpaduu. [IpeumymiecTBa u HEJOCTATKA METOIA.
AHanu3 KpUBBIX MalOyrioBOro paccesHus. Yyactok ['mHbe u rpaguku KpaTku kak HCTOYHHK
uHpopManuu o cBoiicTBax oOpasma. [Iporpammuoe obecnieueHune, MOACTUPOBAHHUE CTPYKTYPHI H
KOH(OpMallMOHHON TOJIBUKHOCTH Ha OCHOBE JJAHHBIX PaCCEsSHUSI.



Pazgen 8.
DJIeKTPOHHAS MPOCBEYMBAKOIIAS MUKPOCKOIHUSI.

Hctopuss Merona. YCTpOHCTBO 3JIEKTPOHHOTO MHUKPOCKOMA, MPUHIUNBI  (HOpMHpPOBAHUS
n3o0paxeHus. BO3MOXHOCTM M HPUMEHEHHME JJIEKTPOHHOW MHUKPOCKONMHM MAaKpOMOJIEKYJ B
CTPYKTYpPHOI OHOJIOTHH.

Pazgen 9.
MeToabl MOJIEKYJISIPHOTO MOI€JIMPOBAHUS

[lonstue skcnepumenta in silico. Meronbl MOJEKYJISPHOIO MOJAEIUPOBAHUSA KaK HEOOXOAMMBIN
KOMIIOHEHT HWHTEpHpeTallud 3KCIEPUMEHTAIbHBIX JaHHBIX B CTPYKTYpHOH Ouosorun. Merton
SMIIMPUYECKUX CUIIOBBIX Nosei. MosekymsapHas nuHamuka. Merog Monte-Kapiio. MoaenupoBanue
Ha OCHOBAHHUU T'OMOJIOTMH. MOJEKYJIAPHBIA JOKMHI M BUPTYaJbHBIH CKPUHHUHI XUMHUYECKUX 0a3
nanHbiX. [lonsitue o ngpar-nuzaiine. CTpykTypHble 0a3bl naHHbIX. [lowck B 0a3ax JaHHBIX,
QJITOPUTMBI BBIPABHUBAHUS 110 MOCJIEI0BATEIIBHOCTH U 110 CTPYKType. CTPYKTYpHBIE BBIDABHUBAHUS.
benkoBblif [u3aiiH U EPCHIEKTUBBI €10 Oy IyIIUX IPUMEHEHUM.

Pazpnen 10.
ATOMHO-CHJIOBAsi MUKPOCKOIUS

OcHOBHbIE (U3UUECKUE MPUHLIMIIBI PabOThl aTOMHO-CHJIOBOrO MuUKpockomna. MccnenoBanue
MOJIEKYJISIPHBIX 00beKTOB MeTrogoM ACM. HoBble TeHAEHUMHM B pa3BUTHM AaTOMHO-CUIIOBOM
Mukpockonuu. Ilpumepsr pabot, aeMoHcTpupyrommx ucnoibzoBaHne ACM s CTPYKTYpHBIX
WCCIICIOBAaHUI OMOMOJICKYI.

Paznea 11.
CnexkTpockonusi KOMOMHAIMOHHOTO paccesiHUsi B OMOJIOTUM U MeUIIUHE

OcHoBbl konebarenbHOM crnekTpockonuu. OcoOennoctu npumeHeHuss MUK u KP B uzydenun
OMOIOTHYECKUX 00BEKTOB. [IpUHIMITEI HHTEpIIPETAIH KoJIeOaTeabHbIX crieKTpoB. [Ipumenenne KP
CHEKTPOCKOMUU B HCCIEIOBAHUSIX CTPYKTYPHI M OCOOCHHOCTEH B3aUMOJEHCTBUS OMOIOTMYECKUX
Mosekya. Bosmoxnoctu KP cniekrpockonuu B HCClIeIOBaHUSX HA YPOBHE KJIETOK M TKAHEH, B TOM
quclie B KUBBIX opraHusMax. [Ipunuuner ycunenus s¢pdexra KP, ruranrckoe komMOWHAIIMOHHOE
paccesiaust (I'KP). ®opmupoBanne KP ycunuBaromux cTpykTyp, npuMeHenne 3¢dexra B n3yueHun
KUBBIX OOBEKTOB (Ha mpumepe wuccienoBanus mosra). KP mukpockonus. HoBwle TeHaeHIN
ucnonp3oBanuss KP B Mukpockonuu OJMKHEro MOJst U 30HIOBO YCHIIEHHOH criektpockormu (Tip
Enhanced Raman Spectroscopy, TERS). [lpunnunst monyuenus 3D wuzo0pakeHUl MeTogamMu
MUKpPOCKONHUU OnmkHero mnosid. IlepcreKTuBBbl KCIIOJIB30BAHMUST HOBBIX METOJOB Ul WU3YUYEHUS
CTPYKTYpBI OMOJIOTUYECKUX OOBEKTOB.

Pazgen 12.
dayopecueHTHbIE HAHOYACTUIIHI B O0HOJOTHYECKUX U MeIMUMHCKUX MPUJI0KEHUSIX

q)ﬂyopeCHeHTHI)IG HaAHOYaCTHUIIBI: KJIACChl HAHOYACTHUL MW HX CBOMCTBA. CI/IHT€3, napameTphl,
MoJUUKALMS TOBEPXHOCTH U (YHKIIMOHAIU3ALMsI HAHOYACTULL: KBAHTOBBIE TOUKH, YIJIEPOJHBIE U
KPEMHUEBBIC HAHOYACTHUIIBI, TIOJUMEpPHBIC HAHOYACTHIIBI, al-KOHBEPTEpHbIE HaHO(OCHOPEIL.
OcoOEHHOCTH ~ MCIOJIb30BAaHUSI HAHOYACTULl B  OJHO- M JIByX-()OTOHHOM  MHUKPOCKOIHMH
Onosornueckux 00beKTOB. DEepCTEPOBCKUI PE30HAHCHBIA NMEPEHOC DHEPTUHU, CEHCOPHl Ha OCHOBE
¢nyopecueHTHbIX HaHodacTull. PoroauHamuyeckas Tepanus. Mcrnosb3oBaHue (GIyopeclieHTHBIX



HaHOYaCTHUI JJIA1 BU3YyalIu3allun HOBOO6paBOBaHHﬁ. Hano- u MHUKPOYACTHUIIBI AJIA a,I[p€CHOI7I JOCTaBKH
B TCPAaHOCTUKCE.

Paznea 13.
BesikoBasi nH:KeHepHsI VISl PellIeHHsI 32/1a4 CTPYKTYPHOIi O1oJiorumn

[Tonxonpl B OENKOBOM MHXKEHEPHH [UIsl PEIIeHUs 3a]a4 CTPYKTypHOU Ouonoruu. ['moOymnsipHble U
MeMOpaHHbIE O€NIKH, pa3jNYHbIC CHCTEMbl PEKOMOWHAHTHOW TMpOAYKIMU. TpeOoBaHwMs,
MpeIbsBIsSEMbIe K CHCTEMaM PEKOMOMHAHTHON MpoAayKiuu. DakTophl, BIUAIONINE HA YPOBEHD
IKCIIPECCHH PEKOMOMHAHTHBIX OenkoB. Okcmpeccus B E. coli, KiIeTkax HAceKOMBIX |
JYKapUOTHUYECKUX KIIEeTKaxX. Pa3nuuHble MOAXOABI, INTaMMbl M OCOOCHHOCTH. beckierounas
MPOIYKIHS OCITKOB. Y CTPOUCTBO OECKICTOUHOW OCTOKCHHTE3UPYIOMICH CHCTeMBl. BO3MOXKHOCTH U
MpeuMyllecTBa mepes] KIETOYHbIMU cucteMamMu. OCOOEHHOCTH MPUMEHEHHs A MPOTYKIIUH
MeMOpaHHBIX OenkoB. [loHsiTre peHarypanuu 6emkoB. OCOOEHHOCTH pPeHATYpaluy TIO00YISIPHBIX U
MeMOpaHHBIX OenkoB. OCHOBHBIE MOAXONbI s peHarypauuu. CrocoObl MONyuyeHUs OeTKOBBIX
MOJICKYJI, COJAEpXKAIIUX TEeHETUYECKH KOAMPYEeMble M  KOBAJEHTHBIE METKM, BKJIIOYas
CHEKTPOCKONMUYEcKHe, (IyopecleHTHbIC, TapaMarHuTHbIE ¥ W30TOMHBIE METKH, a TaKXKe Taru Ui
OYUCTKM W CcHenuUYecKor JaeTeKnud Ouomosiekyda. @DopMuUpoBaHUE TMPEICTABICHHS O
WCIOJIb30BAaHUN PA3JIMYHBIX CTPATETUH BBEIEHUS METOK [UIsl PELIeHUS 3a/ad MOJEKYISPHOU u
CTPYKTYpPHOU OHMOJIOTUN ¥ OMOTEXHOJIOTHH.

V. CamocrosiTeibHast pabdora

B mpornecce ocBoeHusi mpeamera MpeayCMOTPEHO CaMOCTOSITENIbHOE WM3YYeHHE OTAEIbHBIX
BOIIPOCOB JICKIIMOHHOTO Kypca B BHJIE MPOPAOOTKU JICKIIMOHHOTO MaTepualla U COOTBETCTBYIOIIUX
pa3eioB Kypca 1o yaeOHUKaM.

VI. UToroBasi npoBepka 3HAHUI

VYuebHblii uiaH 1o aucuumiinHe «CTpyKTypHash OMONOTHsS» HpeaycMaTpUBaeT KOHTPOJIb
3HaHW B (hopMe crauu pedepara.

IIpumepHbie Tembl pedepara:

1. OOBeKTHI, 33a4M U METOBI CTPYKTYPHOH OMOJIOTHH.

2. MounekynsipHas CHEKTPOCKOIUS 3JIEKTPOHHOIO MOTJIOLIeHUs cBeTa. 3akoH byrepa-Jlambepra-
bepa. 3mepeHue KoHLEHTpauuu MoKyl B pactBope. Koppekuusi cBeTopaccesHus B
CIEKTpax MOIJIOIEHHUS.

Jloxanuzauunonnas Mukpockonust (PALM, STORM). STED-Mukpockonusi.

MonexynsipHas GpiryopecleHTHas CIeKTPOCKOIHS

KondoxkanpHast MUKPOCKOTIHSL.

CnekTpockonus kpyrooro auxpousma (KJI).

[IpyHUMIT Macc-CHEKTPOMETPUUYECKOTO M XPOMAaTO-MaCC-CIEKTPOMETPUUYECKOTO aHaIU3a.

Wnentudukanuss ¥ CTPYKTYpHBIM ~ aHaiM3  HU3KOMOJEKYJSIPHBIX  COEAMHEHUIL.

Wnentudukanyst 1 CTPYKTYPHBIH aHAJIN3 TENTHIOB U OSJIKOB.

8. IlpuHIUI Macc-CIEeKTPOMETPUUECKOT0 U XPOMAaTO-MacC-CHEKTPOMETPUUYECKOrO aHallu3a.
[IpumeneHne XpomaTro-mMacc-CIEeKTPOMETPUM JUIsl KaueCTBEHHOTO M KOJIMYECTBEHHOTO
OMUKCHOT'O aHaJIN3a CJIO’KHBIX CMECEei.

9. HckycctBeHHBIE MeMOpaHOMoOJENUpylomme cpeabl. [lpuMeHeHwe s  CTPYKTYpPHOM
ouosiorum.

NowvkEwWw



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

Mertoabl nonydeHHs HMHPOPMALUMUM O XHMMUYECKOH CTPYKTYpe HHU3KOMOJEKYISIPHBIX
COETMHEHUM: SAMP-cnekTpockonusi, Macc-CIEKTPOMETPHS, HK-cnekTpockonus,
PEHTTEeHOBCKasl KpucTayiorpadus.

OcHoBHble npuHIMNbl SIMP-cnekrpockonuu, uctopus pas3Butus Meroaa. Mecro SAMP-
CTIIEKTPOCKOIHIH CPEIH IPYTUX METOJOB CTPYKTYPHOI OHOJIOTHH.

SAMP  crnekTpockonuss HU3KOMOJIEKYJISIPHBIX COCIMHEHUN: HHTErpall, MYJbTUILJIETHOCTD,
XUMHAYecKuid cIBur. CBs3b CO CTpyKTypoiul ¢dopmynoi. IBymepnas SIMP cnexTtpockomus
HU3KOMOJIEKYJIsIpHBIX coeauHenuid: cnektpel COSY, TOCSY, HSQC, HMBC. CnunoBbie
CHCTEMBI, CTPYKTYpHI (parMeHToB. Omnpenenenue CTpyKTypHO# GopmyIibl o JanHbM SIMP-
CIIEKTPOCKOIIUHU U MACC-CIIEKTPOMETPHH.

@yppe SAMP-cnekTpockonus M yCTPOMCTBO  coBpeMeHHbIX  SIMP-cnexktpomerpos.
MmuoromepHas criekrpockonust AMP.

Macc ciekTpoMeTpusi HU3KOMOJIEKYJISIPHBIX COCIMHEHUI: METOIbI HOHU3ALINH,
MOJICKYJISIPHBINM MOH, IpaBUia pparMeHTaluy, IOBTOPHAs (pparMeHTalysl, 1epEBO
(dbparMeHTaIy, MOHOU30TOITHAS Macca.

VYerpoiictBo DIIP-ciekTpoMeTpa, BBEJJEHHE CIIMHOBBIX METOK B OMOMOJIEKYJbl. 3ajlauu
CTPYKTYpHO OHOI0THH, pemaembie ¢ momotbio JI1P-criekTpockonum.

VYerpoiictBo DIIP-ciekTpoMeTpa, BBEJJEHHE CIIMHOBBIX METOK B OMOMOJIEKYJbl. 3ajlauu
CTPYKTYpHO# OHO0THH, pemaembie ¢ momotbio JI1P-ciekTpockonum.

PentrenoBckas kpucraiorpadus 1 MajloyrjioBO€ peHTTEHOBCKOE PACCESIHUE.

YCTpOWCTBO  3JEKTPOHHOTO MHKPOCKOIA, MPUHIUNBI (HOPMHUPOBAHHUA HM300paKECHUSI.
B03MOXHOCTM M NPUMEHEHUE 3JIEKTPOHHOM MMKPOCKOIIMH MAaKpPOMOJIEKY] B CTPYKTYpPHOU
OMONIOTHH.

MeTtozabl MOJEKYISPHOTO MOJAEIMPOBAHUSA KaK HEOOXOAMMBIH KOMIOHEHT MHTEpIpEeTaluu
HKCIIEPUMEHTAIBHBIX TaHHBIX B CTPYKTYPHOH OHOJIOTHH.

MonenpoBaHue Ha OCHOBAHMM T'OMOJIOTMM. MOJIEKYJSIDHBIM JOKMHI WM BHUPTYaJbHBIN
CKPUHHMHI XUMUYECKUX 0a3 JTaHHBIX.

OcHoBHbIE (hr3HUYECKHE MPUHIMIIBI PadOThl aTOMHO-CUJIOBOr0 MHUKpockomna. VccienoBanue
MOJIEKYJISIPHBIX 00BEKTOB MeTo oM ACM.

CrniekTpockomnusi KOMOMHAIMOHHOTO PAacCesIHUS B OMOJIOTUU U METULIMHE.

[TpuMeHeHne CIIEeKTPOCKOMY KOMOMHAIIMOHHOTO PACCESIHUS B UCCIICAOBAHUAX CTPYKTYPBI H
0c00EHHOCTEH B3aUMOIEHCTBHSI OMOIOIMYECKHX MOJIEKYII.

[Mpunmunsr nomydenuss 3D wu300pakeHUE MeETOAaMHM MHUKPOCKONHHW OJNFMDKHETO IOJIS.
[lepcneKTHBBl MCHOIB30BAHUS HOBBIX METOJIOB Ul M3YYEHHUS CTPYKTYpbl OMOJIOTMYECKUX
O00BEKTOB.

@Di1yopeCliCHTHBIE HAHOYACTHIIBI: KJIACChl HAHOYACTHUL] U UX cBoMcTBa. CHHTE3, apaMeTpsl,
MOTU(UKAIHS TOBEPXHOCTU U (PYHKITMOHAIHM3ALNST HAHOYACTHII.

Hcnonb3oBanue GuryopecleHTHbIX HAaHOYACTHIL [l BU3yalln3alluid HOBooOpazoBanuii. Hano-
Y MUKPOYaCTHULBI JUIs AIPECHOM JOCTaBKU B TEPAHOCTHKE.

ITonxonpl B OENKOBOW MHXKEHEPUM JUIs peIIeHUs 3ajady CTPYKTYpHOM OHOIOruu.
I'moGynsipHbIe 1 MeMOpaHHBIE OCNKH, Pa3JINYHbIE CUCTEMbI PEKOMOMHAHTHON TPOTyKIIHH.
[Tonarue penarypauuu OenkoB. OCOOEHHOCTH peHaTypalUM ITOOYISAPHBIX U MEMOpPaHHBIX
6enxoB. OCHOBHBIE TIOJIXO/IbI [Tl PeHATYPALIUH.

CriocoObl  mostyyeHHust O€NKOBBIX MOJIEKYJ, COJAEp)KAIlUX TEeHETHYECKH KOJUpyeMble U
KOBQJICHTHBIE METKH, BKJIIOUYAsl CHEKTPOCKOINYECKUE, (IIyOopecleHTHbIE, TapaMarHUTHBIC H
M30TOIHBIE METKH, a TAKXK€e Taru JJsl OYUCTKU U ClIeU(PHUECKON AeTeKIIUU OMOMOJIEKYII.
@opMHUpOBaHNE NPEACTABICHUS O HCIOJIB30BAHUH PA3JIWYHBIX CTPATETMH BBEICHUS METOK
JUIS peLIeHUs 33124 MOJIEKYJIIPHOM U CTPYKTYPHOM OMOJIOTMH U OMOTEXHOJIOTHH.
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Boca Raton, 2006.
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2006

B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter. Molecular Biology of the
Cell. 5th ed. Garland Science, New York, USA, 2007.
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Boca Raton, 2006.
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VII. [IporpamMHoOe o0ecnieueHue, mpoeccnoHaIbHbIe 0a3bl JAHHBIX, MATEPHAJIBHO-
TeXHUYecKoe odecrneyeHue JUCHHIIMHBI

IIporpammHuoe obecnieyeHue

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHel cetn
— Microsoft Windows 7 Professional RUS / U3 BHyTpeHHel cetn
— Mozilla Firefox / CBoOOIHOE JIULIEH3UOHHOE COIJIALLIEHUE

IIpodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALNHOHHBIE CIIPABOYHbIE CHCTEMBbI, HHTEPHET-
pecypchl (3/1eKTpPOHHBIE 00pa3oBaTe/ibHbIE pecypchl)

— Consultant Plus

— Garant system

— Sage Journals

— Dnekrponnas oubmmoreka UBX PAH

MartepuaibHO-TEXHHYECKOE 00ecnedeHue TN CUMIIMHBI

— IlepcoHalIbHBIA KOMITBIOTEP

— Habop nemMoHCTpanimoHHOro 000py0BaHUS

MoskeT BKIIIOYaTh B ce€0si: MyJIbTUMEAUNHBIN MPOEKTOP, MPOCKIIMOHHBIN dKpaH, HHTEPaKTUBHAs
JIOCKa, BUJCO TaHEIb, MHTEPAKTUBHAS BHJEO TaHENb, MPE3CHTAIIMOHHBIA HOYTOYK W JIpyrue
CpeICcTBa JEMOHCTpalMK y4eOHOro KoHTeHTa. JlomycKaeTcsl MCIOJIb30BaHUE ISl MPOBEICHUS
3aHATHN IEPEHOCHOT0 Ha0opa IEMOHCTPAITMOHHOTO 000PYTIOBAHUSI.

— Jlocka

—  DOkpaH

— CnenuanuzupoBaHHas MeOeb

Jlocka, CTOJBI WIIHA IIAPTHI, CTYJIbS.

— Hanuuue 6ecripoBogHoro nocryna B MarepuHer mo cetu Wi-Fi
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Pa3paborunk nmporpammsi: A.X.H Kopmyn B.A.

Pabowas mporpamMmMa cocTaBieHa Ha OCHOBaHWHU (heAepalbHBIX TOCYJapCTBEHHBIX
TpeboBanuii Boiciiero oopazoBanus (OI'T BO), paspaboTaHHBIX AJisl peanu3alii OCHOBHBIX
npoeCCHOHATBHBIX 00pa30BaTENbHBIX IMPOrpaMM BBICHIETO 0O0pa3oBaHUS - MPOTPaMM
MOJIrOTOBKM HAy4YHO-TEJarOTMYeCKUX KaJpoB B aclUpaHType IO HampaBieHuto 1.4.
Xumuueckue  Haykw, 1.5. buomormueckme  mHayku. CormacHo — (enepanbHBIM
rOCYJapCTBEHHbBIM  TPeOOBAHUSAM IO HANPABICHUIO MOATOTOBKHM (YpOBEHb IOJATOTOBKU
KagpoB Bbicmel kBanupukanum) 1.4. Xumudeckue Hayku, 1.5. Buonormueckue Hayku u
yueOHOMY IJIaHy aCIMpPAHTOB, Pa3paOOTaHHOI'O Ha OCHOBE ATUX TPEeOOBaHUM, AUCIUILIMHA
«XUMUS HYKJIEMHOBBIX KHUCIIOT» SIBISETCA (PaKyIbTaTUBHOW JUCHUIUTUHON / AUCIUTUIMHON
no BbIOOPY 00pa3oBaTelabHONM  KOMIIOHEHTHI — 00pa3oBaTeJbHOM  HpPOrpaMMbl IO
HanpaiieHHOCTH 1.4. Xumuueckue HaykH, 1.5. buonornueckue HaykHu.

I. Hesu v 3apaum U3y4YeHUs TUCHMILIIHHBI

1.1 Henp AUCHUIUIMHBI: O3HAKOMJICHUE aCIUPAHTOB C XMMHUYECKMMH aCIEKTaMHU CTPOEHUS,
CBOWCTB M IPUMEHEHMSI HyKJIEMHOBBIX KUCIIOT.

1.2 3agayun QMCHMIUIMHBI: YCBOGHHE aclUpaHTaMd WHPoOpManuu O (HU3HKO-XUMHUECKUX
CBOMCTBaX HYKJIEMHOBBIX KHCIIOT, METOAAX MX XHMHUYECKOM Moau(puKaluu, CUHTE3Ee U
MIPUMEHEHUH KOHBIOIATOB HYKJIEMHOBBIX KUCIIOT.

1.3. Cesi3b ¢ apyrumu aucuummHamu: Kypc «XuMusi HyKJIEMHOBBIX KHACIOT» B TOW WU
WHOM CTENEHH HMEET HENOCPEICTBEHHYIO CBSI3b IMPAKTUYECKU CO BCEMH JUCLUUIUIMHAMU,
M3y4yaeMbIMU Ha MPOTSHKEHUU BCEro BPEMEHHU OBJIAJECHUS aclHUpaHTaMu oOpa30BaTeNbHOU
[IpOrpaMMbl IO HampaBieHHIO NoArotoBku 1.4. Xumuueckue Hayku, 1.5. buomornueckue
HaYKH.

II. O0bem AUCHUIIIMHBI U BHABI Y4eOHOH padoThbI:

®opma obyuenus — OHHAS
OO0 00beM JUCHUILIMHBI: | 3aUueTHAsA €IUHALA WA 36 aKaJIeMUYECKUX YacOB.

Bcero AyautopHble 3aHATHUS (4ac), B TOM YHUCIIE: CamocTosaTenbHas
4acoB Pa6ota (4ac)
JCKIMH | IPAKTHYECKHE n1abopaTopHbIC
3aHATUSL paboTHI
36 (ceMuHaphbl)
18 - - 18
18

Pacnpenesienue ayIuTOPHBIX YaCOB [0 TeMaM U BUIaM y4eOHOil padoThbI:

AynauTtopHble 3aHTHS (4ac)
Ne HaumenoBanue tem u pa3aeinoB B TOM HYMCJIC
Jlexuun CeMuHapbl
1 | BBenenue. HykiieMHOBBIE KHCIOTBI KaK HOCHUTEINb 2 -
HAaCJIEACTBEHHON nHpOpMaLnH. Xumuueckas
ctpykrypa JJHK u PHK.
2 | CtpoeHre  HYKJICHHOBBIX  KHCIOT. Peamm3anms 2 -




TCHETHYCCKOM UHPOpPMALIUK: peILTUKAIyS,
TpaHCKpHIIHs, TpaHcusanus. HedepmeHTaTuBHBIE
npeBpaieHus, npuBomsimme k wMmyramusm  JJHK.
CexBennpoBanue JIHK.

3 | ONUroHyKJIE€OTUAHBINA CHHTE3. TBepnodazuplii 2 -
ABTOMATU3MPOBAHHBIN CHHTE3 OMOIOJIMMEPOB.

4 | BolgeneHne M OYHUCTKA OJIMTOHYKJIEOTUIOB: Te€llb- 2 -
anekTpodopes, odpaménno-dazopas xpomarorpadus,
HOHOOOMEHHas xpomarorpadus. Amnanus

OJIUTOHYKJICOTH/IOB:  KalWUIAPHBIA  3JeKTpodopes,
MacC-CIEKTPOMETPHSI.

®nyopecuenTtHbie JIHK-30HbI. 2 -
6 | HK-manorexnosorus. Camoopranu3anus 2 -
HYKJIEMHOBbIX  KUCiOT. Inunapku, couseHeHus,
JUCKPETHBIE HAHOCTPYKTYphI. YnopsaoueHHsle JJHK-
cinou. JluHamuueckue CTPYKTyphl. JIBymMepHbIE U
TpéxmepHble CTpyKTypbl. HK-HaHOCTpYKTYpBHI miid
T€panuu M JUArHOCTUKU. XHUMHUYECKHE METOMAbI IS
CHHTE3a pa3BeTBIEHHBIX KOHBIOoratoB JIHK.

7 | MonudunupoBaHHbIE HYKICO3UIbl M HYKJICOTH IBI B 2 -
KauecTBE MPOTUBOBUPYCHBIX U MPOTU(OOITYXOJIEBBIX
MPENapaToB.

8 | AHK-komupyembie  nUHAMHYECKHE  XUMHUYECKHE 2 -
oubmmorekn, anrtamepsl.  Antamepsl, SELEX,
MoauduUKauu antamepoB, mmmureasmepsl. JHK-
KOJUpyeMble OMOIMOTEKH: TIOMYyYCHHE W CKPHHHHT.
Xumuueckue peakiuu Ha JJHK-marpuiax.

9 | Monudukanyu B NOPUPOAHBIX  HYKIEHHOBBIX 2 -
KHCJIOTaX.
Bcero: -
Hroro: 18

9]

II1. Conep:xanue Kypca:

Paznen 1.
Beenenue.

XKuBas u HexuBas Marepus. ATOMBI, MOJIEKYJbl, XMMHYECKas CBS3b, OPraHUYECKUE
BEIIEeCTBA, H300pakeHHEe (QOpMyJ, HOMEHKJIATypa s ONHMCaHUs KOH(Urypaluu
CTepeoleHTPOB. HyKiIenHOBBIE KHCIOTHI KaK HOCHUTEIh HACIIEACTBEHHOW WH(OpMAIIHH.
Xumnueckas crpykrypa JHK u PHK.

Paznea 2.
Crtpoenune HK.
Hyxneo3unel, Hykiieotuapl: HomeHknarypa. Omuronykneoruast. Llenounoit runponus PHK.
Kucnornas anmypunusanus. Oxucinenne HK. Ilormomenune B VY®-obnactu. CrpoeHue
neorHoN cnupanu JIHK, kommieMeHTapHOCTh OCHOBaHUM. THIBI BTOPUYHOWU CTPYKTYPbI
JHK. IlnaBnenne JIHK-gymekcoB. JHK-tpumiekcsl u  Terpamiekcel.  Peanmzanus
IeHEeTUYECKOM H(pOpMaLMU: PETIIMKaLMsL, TPaHCKpUILUs, TpaHcsaus. HedepmenTatuBHble
npespauienus, npuBojamme k myrauusam J{HK. Cexksennposanue JIHK.



Pa3pea 3.
OMroHyKJICOTHAHBIN CHHTE3.

3aueM HYXHBl OJUTOHYKJIEOTHIbI? TBeprodasHblii aBTOMATU3UPOBAHHBIM  CHHTE3
OuomnonMMepoB. 3amUTHBIE TPYIIBL, cUHTeTHYecknid 1HUKIL. Dochoamddupnsnii, H-
dbocdonatHbIil 1 HochaMUAUTHBIN METOIBI OJTUTOHYKJICOTHIHOTO CUHTE3a. Y HUBEPCAIbHBIN
nuHkep. Cunte3 onuromepo PHK. Mctounuku npumeceid B OJIUTOHYKJIEOTUIHOM CHHTE3E.
Monudukanuu OIUroHyKJICOTHIOB B aBTOMAaTHUYECKOM cHHTe3aTope. [locT-cuHTeTnyeckas
MOTUGUKAIMS OJNIMTOHYKJICOTHIOB. BbleNeHre M OYMCTKA OJMTOHYKJICOTHUIOB: TE€Jb-
anekTpodopes, oOpameEnHo-pazoBass xpomartorpadus, HOHOOOMEHHas Xpomarorpadusi.
AHaM3 OJIMTOHYKJICOTH/IOB: KaMJUIAPHBIN 3JeKTPoope3, MacCc-CEKTPOMETPHSL.

Paznea 4.
DayopecuenTHblie JTHK-30H1b1.
@nyopecuenuus; auarpamma S16monckoro u CtokcoB caur. dayopecieHTHBIE KPACUTEINN:
KCAaHTCHOBBIC (dpyopecuiennst, POJIaMHHBI), WHI0KapOOo(pHaHUHOBBIE,
TUuTOPAUTUPPOMETCHOBBIC. PeareHThl isl BBEJCHUS KpACUTENEH B pa3IMuHbIE TOJ0KCHUS
onuronykineotuaa. @DepmentatuBHoe Mmeuenne HK ¢ momompio  Tpudocdaros.
Buzyanuzauus de novo JIHK ¢ nomomiesto S-3tununn-2'-ne3okcuypununa (EAU). Tymumrenn
bayopecueniuu. Onyoporennsie 30HAb6I U npuHIuN [1LP B pexume peanbHOTO BpeMeHHU.
Cesspiaroniuecs ¢ JJHK kpacurenu. FRET u sxcumeps! B JIHK-30H12X.

Pa3neua S.
HK-nanoTexHoJiorus.
Camoopranuzanusi  HYKJIEMHOBBIX  KuciaoT. Inuiabku, COUWIEHEHHs, JUCKPETHbIE
HAaHOCTPYKTYpbl. YmnopsnoueHHble JIHK-cnoun. /lunamuueckue CTpyKTyphl. JIByMepHbIE U
TpéxmepHble CTpyKTypbl. HK-HaHOCTpYKTYpBI U1 Tepanuu M JTMAarHOCTUKH. XHMHYECKHE
METOJIbI JUIsl CHHTE3a pa3BeTBIEHHBIX KoHbIoraTos /JJHK.

Pa3pea 6.
Moau¢puunpoBaHHble HYKJIEO3UAbl M HYKJI€OTHIbI B Ka4eCTBE NPOTHBOBUPYCHBIX H
npoTudoonyxoseBbixX NpenapaTos.

Metabosu3M HYKJICOTHAOB. TpPaHCHOPT HYKJICO3UJIOB B KJICTKUM. MMIIIEHH HYKJICO3UIHBIX
nekapctB. LuroTokcuuHocTh, OMomocTymHOCTh. IlyTm Momudukamuu HYKICO3UAOB U
HYKJIGOTI/I[[OBZ MO[[I/I(l)I/IKaIII/IH 110 YTJIGBOILHOMY OCTaTKy U OCHOBAHHUIO. XI/IMI/ILIGCKOG
TIIMKO3UIupoBaHue. AHanoru Hykineo3unoB: LNA, kapOouuknuyeckue Hykieo3uasl, C-
HYKJICO3HU/IbI, AUKIMYECKUE aHAJIOTH HYKJIC03uA0B. DochOHATHBIC aHATIOTH HYKJICOTH/IOB.

Pasznen 7.
Konblorarbl HyKJI€HHOBBIX KHCJIOT.
Merammzanusa IHK. Konbrorarsl ¢ 1roMuHEeCHEHTHBIMU Ag-HaHOKiIacTepaMu. KoHbrorarel
¢ Au- u npyrumu HaHouacTuuamu. «Cdepuueckue HYKJIEMHOBBIE KHUCIOTh». Cpencrsa
nocraBku HK. Ummyno-ITIP. Konbtoratsl ¢ Mano60po3A0YHBIMU JIUTAHAAMH.

Pa3pea 8.
JAHK-koaupyeMble AMHAMHYECKHEe XUMHYeCKHe 0M0IM0TeKH, aniTaMephl.
Antamepsl, SELEX, woaudukanuum antamepon, wmmureiasmepsl. JIHK-kogupyembie
OMONIMOTEKH: TIOJTYYCHNE ¥ CKPUHHHT. XuMuueckue peakiun Ha JJHK-marpumax.



Pa3nea 9.
Moau¢pukanuy B IPHPOAHBIX HYKJIEHHOBBIX KHCJI0TAX.
OnureHeTvka, MeTuiaupoBaHue numrozuHa u aneHnHa B JIHK. MoaudunmupoBanusie
Hykneo3uasl B PHK, Meroast ux wuccnenoBanus. Ilospexnenne JIHK VY®D-cBetom:
THMUHOBBIE JTUMEpBl. DHJIOT€HHOE OKucaureiabHoe mnoBpexjaeHue JHK: ruapoxcunbHble
paJivKalbl, CUHTJIETHBIA KHUCIOPOJ U JIPYrHMe PeaklHOHHOCIOCOOHBIE (OPMBI KHCIOPOA.
Dk30oreHHble GakTopel XuMmuueckoro BozxaeuctBuss Ha JIHK: ankunupytomime areHTsl,
KaHLleporeHbl. MexaHu3M KaHIIEPOTeHHOro JIeHCTBUSL Ha mpuMmepe OeH3[a]mupeHa.
[Tontepeunsie cumBku B JJHK, muromunina C, nicopanes. EHinnHOBBIE aHTHOMOTHKH.

IV. YuyeoHo-mMeToanueckoe odoecneyeHne JUCHUMIUHBI
Pexomenayemasi iuTepaTypa 1Jisl 0CBOCHHS TEOPETHYECKOT0 Kypca

K paznenam 1 u 2.

1-2.1. O.J. YortcoH. JBoiinas CIIUpaJIb. M: Mup, 1969.
http://www.chem.msu.su/rus/books/watson/welcome.html
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Pa3zpa6oTunk mporpammni: [Ipodeccop PAH, n.x.H. boBun H.B.

PaGouass mporpamMma cocTaBieHa Ha OCHOBAaHMM (eIepalibHBIX TOCYIapCTBEHHBIX
TpeboBanuii Beicmiero obOpazoanusi (PI'T BO), pa3paboTaHHBIX A peamu3aliil OCHOBHBIX
npodeccHoHaIbHBIX 00pa30BaTENbHBIX NPOTrPaMM BBICHIETO 00pa3oBaHUS - MPOrPaMM IOATOTOBKU
HAYYHO-TIEJarOTHYECKUX KaJIpOB B acHpaHType 1o HampasieHuio 1.4. Xumudeckune Hayku u 1.5.
buonoruyeckne HayKH.

CornacHo (enepanbHBIM roCy1apCTBEHHBIM TPeOOBAHUSAM IO HAIPABJICHUIO IOATOTOBKH 1.4.
Xumuyeckne Haykd, 1.5. buonormueckue Haykn (ypOBEHb TIIOATOTOBKM KaJpOB BBICIICH
KBaM(UKaIMK) U y9eOHOMY ITUIaHY acCIHPAaHTOB, Pa3pa0OTaHHOTO HAa OCHOBE 3THUX TPEOOBaHUIA,
IUCUUIUIMHA «XUMHS JUMHI0OB U MeMOpaHOJOrHs (JIMIHUIOJOTHA)» SBISEeTCS (aKyIbTaTHBHOM
IUCUUIUIMHOW / JTUCHMIUIMHOM 1O BBIOOPY 00pa30BaTENbHOM KOMIOHEHTHI 00pa30BaTeNbHON
IpOrpaMMBI 110 HarpaBieHHOCTH 1.4. Xumudeckue Hayku U 1.5. buonorndyeckne Hayku.

I. Heau u 3apa4n U3y4eHUs1 AMCUUIIMHBL.

1.1. Heap AMCHMIUIMHBI: OOyYeHHE ACIHMPAHTOB XUMHH YTJICBOJOB M OCHOBHBIM IPHHIUIIAM
TJIUKOOUOJIOTHH.

1.2. 3agaum JMCHMIIMHBI: W3YYEHHE XUMHM YIJI€BOJIOB, PACCMOTPEHHE MPHUHIIMIIOB U YCBOECHHE
OCHOBHBIX METO/I0B TJIMKOOHOJIOT HH.

1.3. CBs13p ¢ APYrMMH JMCHUIIMHAMHU: KypC «XHUMHS YIJIEBOJAOB M TJIMKOOMOJIOTHS» B TOW WIIU
MHOW CTENeHM HUMEET HEeNOCPEACTBEHHYIO0 CBS3b IPAKTUYECKH CO BCEMHU JUCLUILIMHAMH,
M3y4aeMbIMH Ha MPOTSHDKEHWHM BCEro BpPEMEHU OBJIQJCHMS aclupaHTaMM 00pa3oBaTelbHOU
[IPOrpaMMbl 110 HaIIPABJICHUIO MOATOTOBKH 1.5. buonorndyeckue Hayku, 1.4. XuMudyeckue HayKu.

II. O0bem AUCHUIIMHBI U BHABI Y4eOHOH padoThbI:

®opma o0yueHus — OUHAS
O0mmii 00LeM THCHUILINHBI

Bcero vacos AynuropHsble 3aHsATHS (4ac), B ToM ymcne: | CamocToaTenbHas
Pabora (ugac)

JEKUUU | MpaKTUYeCKue | 1abopaTopHbIe
3aHATUA paboThI
(cemuHapbl)
36
18 - 18
18

Pacnpenesienue ayIuTOPHBIX YaCOB [0 TeMaM U BUIaM y4eOHOil padoThbI:

AyIUTOpPHBIE 3aHATHS
(dac)
B TOM 4HUCIIE
Jlekunu | CemuHapbl

4

Ne HaumenoBanue Tem u pa3aenon

1 | BBenenue B XuMHIO YIIIEBOJIOB.




2 | CTpyKTypa 1 XUMHUYECKHE CBOMCTBA YIJIEBOJIOB. 4

3 | I'nmuxko6uonorus. [ TMKONPOTEHHBI U TIIMKOIUIIHIBL. 4

4 | Ilarosiornyeckue NpoLeccsl B OpraHu3Me YesloBeKa, B
KOTOpBIE BOBJIEUEHBI YTJIEBO/IbI. 6
Bceero: 18
Hroro: 18

II1. Conepxanue Kypca

Pa3pea 1.
BBenenue B XUMHIO YIJIEBOI0B.

CTpyKTypHBIE, SHEPreTUYEeCKHE, IBONIONHMOHHBIE U crnenrnduiyeckue (QYHKIHMU YTIIEBOAHBIX IIETIeH
KJIETOK JKMBOTHBIX. YTJICBOAHBIC IIENIM KaK HOCUTEIM CBEPXOPJMHAPHOTO pPa3HOOOpa3us
O6uomonexkyn. THUIBl TIMKOKOHBIOTATOB: TIIMKOMPOTEHHBI, TIIMKOCHUHTOIUIHIBL, TTOJUCAXaPH/IBL,
NPOTEOTNINKAHBI, MNENTHAOTIMKAaHBl - OO0Ias  XapakTepUCTUKA M PaCHpPOCTPAHEHHOCTb.
Moudukanuu 1o THAPOKCHIBHOW M aneTramMuaHOW Tpynmnam (cynbdatbl, (ocdarsl, areraTsl,
JIAKTOHBI | T. 11.).

Pa3pea 2.
CTpyKTypa H XUMHYECKHE CBOWCTBA yIJI€BO/10B.

Crpoenne u crepeoxumusi MoHocaxapuaoB. I[Ipoexkunonnsie ¢opmynsl @Dumepa. [lonstue o
KoHpopmauuu onurocaxapuno. Lluknnyeckue ¢opmbl MoHOcaxapuaoB. Dopmynbsl Xeyopca U
"mepcnexTuBHbIE" (Qopmynbl. CTepeoXuMHs aHOMEPHOTO IEHTpa. Peakuuu mo KapOOHWIBHOM
IpyIie BOCCTAHABIMBAIOIIUX caxapuaoB. Ab-popMbl MOHOCaxapuoB. OcCOOEHHOCTH XMMHUYECKHX
CBOMCTB MOJIyalleTaJIbHOrO IuApoKcuia. lIpeBpalieHrus MOHO- U OJUTOCaxapuaoB IOJ JE€HCTBUEM
KHUCJIOT M ocHOBaHUH. [IpocThie U cliokHBIE 3UPbl MOHOCAXAPHJIOB; TIIMKO3UIOpoMuUbl. Peakuun
MOHOCAXapuJ0B CalbJACTUAAMU U KETOHAMH. ALIETalM U KETalu Kak 3alluTHble rpynnsl. CUHTE3 U
paclleIIeHUe IITMKO3UAHON CBA3U. CTEpEOXUMHUS U MEXAHU3MBbI TTIMKO3UIMPOBAHUS. Y CTAHOBJICHHE
CTPOCHUSI OJIMTOCaXapUIHBIX IIeTIed M CIOXKHBIX TJIMKOKOHBIOTATOB XHMHUYECKHMH, (DHU3HUKO-
XUMUYECKUMH U (EepMEHTATUBHBIMU MeToJaMH. MeToabl METWIMPOBAHUS M IEPUOAATHOIO
okucnenus. CymiecTByIOMME MTOAXOAbI K HM30MpaTelnbHOMY OTHICIICHHIO TiukaHa oT N- u 0
[JINKONIPOTEMHOB, A TaKXe  INIMKOJIMIMIOB.  OHJOINIMKO3MAa3bl. XHMHUYECKUH  CHUHTE3
OJIMrocaxapuioB: crpareruss U TakTuka. 0- u N-3alIUTHBIE TPYIIBl B XUMHHU YIJIEBOJOB.
depMeHTaTUBHBIN cuHTE3 in Vitro. [ToHATHE 0 HEOTITMKOKOHBIOTaTaX.

Pa3pea 3.
I'iuko0uosiorus. ['IMKonNpoTenHbI U IITHKOJTUITH/BI.

['muKonpoTenHsbI: TUIIBI YTIEBOAHBIX LENEeH; CTPYKTYpa, OTACNIbHbIE PUMEPHI CTPYKTYP; MUKPO- U
MaKpOIreTepOreHHOCTh YIIeBOJAHBIX Lenel. [ TMKOCPUHrOoaMnuIbl: TUIIBL, CTPYKTypa, MeMOpaHHas
opranm3anus, (yHKIHH, TICIIUHT. YTIEBOJ YIICBOJHOE B3amMojelicTBue. buocwnte3 N-merei
IJINKOIIPOTENHOB; JIEKTUHBI-IIAIIEPOHBI. I'muko3untpancgepasbl u [JIMKO3U1a3bl.
I'pynnocnienuduueckue  A- u  B-tpancdepaspl. JIeKTHHBI KJIETOK JKUBOTHBIX. (CeJEeKTHHBI,



KOJIJICKTHHBI, TaJICKTHUHBI, CHUI'JICKU, (1)I/IKOJ'II/IHBI, aCI/IaHOFHI/IKOHpOTCI/IHOBHﬁ peuecITop.
MexkaeTouHast aare3us, ornocpeaoBaHHas yriieBoaaMu.

Pa3pea 4.
IIaTonoruveckue npouecchbl B OpraHu3Me 4e10BeKa, B KOTOpPbIe BOBJIEYeHbI YIJI€BO/IbI.

[Taronoruyeckue Nnpoueccsl B OpraHU3Me 4YeJIOBEKAa, B KOTOPBIE BOBJICYEHBI YIJIEBOJBI, JEKTHHBI,
IJIMKO3UAa3bl W [IIMKO3WITpaHcdepasbl:  TIMKO3MIO03bl, ayTOMMMYyHHblE  3a00JeBaHMA,
BOCHIAJIUTENbHBIE MpoLecchl. Posb  YIJIEBOAHBIX AHTUIEHOB IIPUM IIEPEIMBAaHUM KPOBH U
TPaHCIUIAHTAllMM OPIaHOB; KCEHOTPAHCILIAHTALMs, "€CTECTBEHHbIEC" aHTHU-YIJIEBOJIHBIC aHTHUTENA.
VYrneBoaHbIE LIEIH B KAYECTBE PELENTOPOB /sl OaKTepuil U BUPYCOB; CUCTEMA 3AIIUTHI OPraHu3Ma
OT YIUIEBOJ-OIOCPENOBAHHOM aAre3ud MHUKPOOPraHU3MOB. M3MEHEHHS CTPYKTYphl YIVIEBOIHBIX
Henei TIUKOIUIHIOB U TIMKONPOTEMHOB MPU OHKOTpaHC(OpMaIiy. YTIEBOJAHbIE OHKOBAKIIMHBL
PexoMOvHaHTHBIE TJIMKONPOTEMHbl KaK TEpaleBTUYECKUE CpPEJCTBA: NpPOOJIEeMbl, BBI3BAHHBIE
OTCYTCTBHMEM WJIA HENIPABUIIbHBIM TTIMKO3WIMPOBAHUEM.

IV. YuedHO-MeTOOMYECKOE O0ecIedyeHHe THCIUILINHEI

Pexomennyemas aureparypa.
1. M.D. Teinop, K. ipukamep. Beeaenue B rimmkobuosnoruto. 3-¢ uzganue, 2011.
Glyco-sciences. Status and perspectives. Chapman&Hall, London, 1997.
A. Varki. Essentials of Glycobiology. Cold Springer Harbor Laboratory Press, NY, 1999.
A.Varki. Biological roles of oligosaccharides: all of the theories are correct. Glycobiology.
1993. V.3, N 2. P. 97-130.
5. D.A.Cumming. Glycosylation of recombinant protein therapeutics: control and functional
implications. Glycobiology. 1991. V.1. P. 115-130.
6. H.-J.Gabius. Animal lectins. Eur. J. Biochem. 1997. V. 243. P. 543-576.
7. Science. 23 March 2001. V. 291. "Carbohydrates and Glycobiology".
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V. I[IporpammHoe obecnieuenne, npogeccuoHaIbHbIe 6a3bI JAHHBIX, MATEPHAIbHO-
TeXHHYecKoe odecneyeHne JMCHHIIHHbI

IIporpammHoe obecnevyenune

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
— Microsoft Windows 7 Professional RUS / I3 BHyTpeHHel cetu
— Mozilla Firefox / CBoG01HOE TUIIEH3MOHHOE COTJIAIICHUE

IIpodeccuonanabHubie 6a3bl JaHHBIX, HH(POPMANIMOHHBIE CTIPABOYHBIE CHCTEMbl, HHTEPHET-
pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe Pecypchl)

— Consultant Plus

- Garant system

— Sage Journals

— OnektponHas 6ubnnoreka UbX PAH

MarepuanbHO-TeXHHYECKOE o0ecneyeHre AU CUUIIIMHbI

— [IepcoHasIbHBINA KOMITBIOTED

— Habop nemMoHCTpainoHHOT0 060py10BaHUS
MoxeTt BKJIIOYaTh B ce0si: MyJbTUMEIUIHBIN POEKTOP, MPOCKIUOHHBIA 3KpaH, MHTEPAKTHBHAS
JI0CKa, BUJEO IMaHEelb, WHTEpAaKTUBHAs BHJEO IaHENb, IMPE3CHTALMOHHBIH HOYTOYK M Jpyrue



CpeicTBa JEMOHCTpAIMKd y4eOHOro KOHTEHTa. J[OMycKaeTcs HCIOJb30BaHHE Il MPOBEACHUS
3aHSATHUI IEPEHOCHOTO Ha00pa JEMOHCTPAIIMOHHOTO 000PYI0BaHHS.

— Jlocka

— DKpaH

— Criennanu3upoBaHHas MeOeb

Jlocka, CTOJIBI WK TIAPThI, CTYJIbSI.

— Hannune 6ecripoBonoro nocryna B MHTepHeT o cetu Wi-Fi
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PEKOMOMHAHTHLIX 0€JIKOB M MAJIbIX MOJIEKYJD»
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1.4. Xumuueckue HayKu
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M HAYYHO-IICAATrOrHICCKUX KaAPOB B aCIIUPaHType

®opma o0yueHus: ouHas
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Paspaborunku: wi-kopp PAH, n.x.H. CmupHOB U.B., 1.6.H. Prickuna E.A.

PaGouass mporpamma pazpaboTaHa B COOTBETCTBUU C (elepaabHbIMU TOCYIapCTBEHHBIMU
TpeOOBaHUSAMHU K CTPYKType mporpamm B acrnupantype (IIpukxaz MunobpHaku Poccun ot
20.10.2021 1. Ne 951) u yrBepxaeHa Y4eOHBIM IUIAHOM acCHHUPAHTOB MO HampasieHUo 1.4.
Xumuueckue Haku, 1.5. buonoruueckue Hayku Ha OCHOBAaHMM pELIEHMs] YUEHOTO COBETa
NBX PAH.

1. esu u 3axaum

OcHOBHas 11€7b U3Y4YEeHUS JUCLUIUIMHBI — 3TO U3yYEHHE OCHOBHBIX TEXHOJIOTUH, KOTOpBIE
YIy4YIIal0T OPTaHU3M YEeIOBEKa, BOCCTAHABIMBAIOT 3/I0POBBE U MPOJUICBAIOT JKU3Hb. 3a1a4l
Kypca M3ydeHHe: 3HauCHHE IIeJICHAPaBICHHOTO M3MEHEHUSI OMOJOrHYECKUX OOBEKTOB IS
TEpaneBTHUUECKUX IeJei. B Kypce acnupaHTBl H3ydalOT: HEAOCTATKH TPAJAULIHUOHHBIX
JIEKapCTBEHHBIX CPEJCTB B CPAaBHEHUH C OMOWH)KCHEPHBIMHU JICKAPCTBEHHBIMH CpPEACTBAMHU
(BJIC) HoBOro mnokosneHus: Ouonpenaparbl, HAHOJEKAPCTBA, TAapreTHHIC IIpernapaThl,
NePCOHATM3NUPOBAHHBIN JICKAPCTBEHHBIE CPEICTBA, TEPAHOCTHKH, T'€HHOTEpAaIeBTHUCCKHE
JIEKApCTBEHHBIE CPEJICTBA, MOIYYEHHBIE METOAAMU OMOMH)KEHEPUH, TEXHOJIOTHU CO3/IaHUs
HOBBIX JICKApCTB, CHHTE3 HOBBIX HU3KOMOJICKYJISPHBIX JIEKAPCTBEHHBIX BEIIECTB (MalbIX
MOJIEKYJ) Ha OCHOBE M3YyUEHHS 3aBUCHMOCTH MEXAY CTPYKTYpOH M JEHCTBHEM BEIECTB,
TEHOMHBIE W TIOCTTEHOMHBIC TEXHOJOTUH CO3JAaHHS JIEKAPCTBEHHBIX CPEJICTB, HOBBIC
MOAXOABl K TEpanuu ayTOMMMYHHBIX 3a00JIEBaHUN Ha MpPHUMEpPE PACCESIHHOTO CKIIEpO3a,
CO3/IaHUE JIEKAPCTBEHHBIX CPEJICTB HOBOT'O MOKOJICHHS: OT MJICH J0 IPOU3BO/ICTBA.

2. O0beM mporpaMMbl 1 BUIBI Y4eOHOI padoThI

OOBEM TporpaMMbl COCTaBIISIET 72 aKaJeMHYeCKHMX 4YacoB (2 3a4€THBIX EIWHUIIBI).
JIeKIIMOHHO/CeMUHAPCKUE 3aHATUS MOTYT IPOBOJUTBCS B OYHOW (Qopme WiIH B
¢dopmare on-naitH Ha Tatdopme Webinar.

PacnpenesieHue ayJUTOPHBIX YACOB 10 TEMaM U BUJIaM Y4eOHOH padoThI:

KoamnuecTBo ay1uTOPHBIX
4acoB, B TOM 4YHCJIe:

CamocrosT
Ne |HammeHoBaHUE TeM JUCIUIIINHBI = .
= E o E Z | 22 Z| pabora(uac)
E B0 82 | KR Ea
1 BBenenue B OMOMHKEHEPHIO. 4
BuounxenepHbie 1eKapCTBEHHBIE
cpenctsa (BJIC).
2 ITepBoe mMOKOJICHUE 4
JIEKapCTBEHHBIX MTPEMapaToB:
MaJible MOJIeKYJbl. Pa3spaborka
MPOTUBOMUKPOOHBIX ITPETIapaToB
Ha npumepe Mako3uHOHa.
Coznanue 3(pPeKTUBHBIX
IPOTHBOBUPYCHBIX PENIapaToB
Ha npumepe PDSTP.
3 Mautbie MOJIEKYITBI TPOTHB PaKa. 4

[IpenmyiiecTBa u HETOCTATKU
MaJibIX MOJIEKYJI. Jpar-nu3aiH:
BBICOKOITPOU3BOJUTCIIbHBIM

CKPHUHMHT.




4 NMMyHOOHOTEXHOIOTHSL. 4
PexoMOMHAHTHBIC BaKI[MHBIL
5 [Tomryuenue GpapmarieBTUIECKIX 4
OCIIKOB B KYJIbTUBUPYEMbIX
JKMBOTHBIX KJICTKAX.

6 TepamneBTrueckue 4
MOHOKJIOHAJIbHBIC aHTHTENA 1
IPOM3BOJIHBIC OMOTIOIMMEDBI.

7 HuxeHepus aHTHTEI. 4

8 buorexnonorus u 4
NepCOHN(UINPOBAHHAS
MeEIUIIAHA.

9 HoBble moixo1p1 K TEpanmuu 4
ayTOMMMYHHBIX 3200JICBaHUM.

10 KomOuHaTopHbI€ TOX01bI B 4
OUOJIOTHH.

11 Co3naHue JieKapCTBEHHBIX 4

CpCACTB HOBOI'O ITOKOJICHUA: OT
HIcu 10 IIpOU3BOJACTBA.

Bcero yacos 44 28

3. Conepxanue THCUMILINHBI

Tema 1. BBeneHue B OuHOMH:KeHepHIO. BbHOMH:KeHepHbIe JeKapCTBeHHbIe CpPeACTBA.
Beenenue B Ononnxeneputo. buonnxkenepusie sekapcrsennsle cpeactsa (BJIC), crpoenue u
¢usuko-xumuyeckne cBorictBa. Kimaccudukanus BJIC mo Tumy cTpoeHHs - HaHOYACTHUIIBI,
HAHOKAIICYJIbl, PEKOMOMHAHTHbIE O€NKH, MOHOKJIOHAJIbHBIE AHTUTENA, XUMEpHbIE OCNKH,
AQHTUTEI-ICKAPCTBEHHBIE ~ KOHBIOIaThbl, TI'C€HHOTUYECKUE  KOHCTPYKLMUH,  ITOJIMIUIEKCHI,
BUPYCOI0/100HBIE HAHOYACTHIIbI, HCKYCCTBEHHBIE BUPYCHI, U UX CBONCTBA.

Tema 2. IlepBoe moOKOJeHHE JeKAPCTBEHHbIX MpeNapaTroB: MaJjble MOJEKYJbI.
AnTHOHOTHKH. Co31aHue I(PPeKTUBHBIX IPOTUBOBHPYCHBIX NpenapaTos.

Tpu moxosieHusi J€KapcTB: pa3BUTHE METOAOB XMMHUYECKOro cuHresa. [IpeummymiectBa u
HE/IOCTAaTKU IpernapaTroB MEpBOro nokojieHus. lIpermylnecTBa W HEAOCTAaTKH IpenapaToB
BToporo nokoiyieHus. Coznanue 3(pPeKTUBHBIX MPOTHBOBUPYCHBIX MpenapaToB. AHTH-HCV
Tepanus: NpobjaeMbl M penleHus. ['eHOMHBIE M MPOTEOMHBbIE TEXHOJOTHMH B CO3JIaHUH
JICKapCTBEHHBIX CpeAcTB. Kimk-xumusi kak dS(QeKTHBHAsS TEXHOJOTHS MOIU(PUKAIIIH
OuonpenapaToB, HAHOJEKAPCTB U TapreT-Mpernaparos.

Tema 3. Mauble MoJieKy/Jabl NpPoTHB paka. IlpeumymecTBa M HeXOCTATKH MAaJIbIX
MoJieKyJI. Jpar-1u3aiH: BbICOKONPOM3BOAMTEIbHBIM CKPUHMHT.

Hekoropsle mnpeumyiiecTBa M HEAOCTATKM MallbIX MOJIEKYyJd HpoTUB paka. Hekotopsie
npenaparbl HAa OCHOBC MaJIbIX MOJICKYJI IIPOTUB pPaKa. MoneKyns{pHO-TapreTHaa TCpaIursd paka.
WNHpycTpusi HanpaBiIeHHOIO KOHCTPYMPOBAHUS HOBBIX JIEKAPCTBEHHBIX IMpENapaToB. 3agaya
BBICOKOITPOU3BOAUTCIBHOI'O CKPUHHUHT'A. HpI/IHHI/IH BBICOKOITPOU3BOAUTCIIBHOI'O CKPUHHHI'A.

Tema 4. UMmyHoOHOTEeXHOI0THS. PeKOMOMHAHTHBIE BAKIIUHBI.

OcHOBHBIE HaIpaBJICHUS UMMYHOOMOTEXHOJIOTUH. MeTtoabl u TEXHOIOTHHU
UMMYHOOMOTEXHOJOTUH. Pa3paboTka mepcoHATM3UPOBAHHBIX MOIX0JI0B K UMMYHOTEPAITHH,
YUUTBHIBAIOIINX MHAWBHIYalbHbIE OCOOCHHOCTH MMMYHHOM CHCTEMBI Ka)KIOrO MAI[MEeHTA.



IIpuMeHeHne TEXHOJIOrMI T€HOMHOI'O PEJAaKTUPOBAHUS M KJIETOYHOM TEPANMM IS JICYCHUS
reHeTHYecKuX 3aboneBaHuil u paka. Texnonoruili pexkomOunantHoit JIHK u rennoii
nwkeHepun. OCHOBHBIE TPUHOUNBI TexHojoruu pekomOmHantHoW JIHK. Pasmuunbie
TEXHOJIOTUM TOJTY4EHHUs BaKLUMH. BakiuHbl Ha OCHOBE PEKOMOMHAHTHBIX MPOTEKTHUBHBIX
AQHTUTCHOB WJIM JKUBBIX THOPHUIHBIX HOCHTENeH. TeXHOIorMdeckas cxema IpPOU3BOJCTBA
BaKIIMH M CbhIBOPOTOK. CoO3laHue BAaKUMH HOBOI'O THUIIA: I'€HHO- WH)XCHEPHBIC BAaKILUHBI,
pacTUTEIbHbIE BaKIIMHBI, IENITUIHbIE BAaKIIUHBI, puOoocoMainbHble BakinHbl, JJHK- BakuuHb!.

Tema 5. IlosydeHue ¢papManeBTHYECKHX O0€JKOB B KYJbTHBHPYEMbIX KHBOTHBIX
KJIETKAaX.

Mertoabl nonydeHus (apManeBTUYECKHX OCJIKOB B KyJbTUBUPYEMBIX JKMBOTHBIX KIIETKaX.
peuMylIlecTBa M HEJOCTATKM METOJOB NOJIydeHHUsA. [lepcreKkTHBBI pa3BUTUSA TEXHOJIOTMS
IIOJIy4EHUs (bapMareBTUYECKIX 0enKoB B KYJIbTUBUPYEMBIX YKUBOTHBIX
KJyIeTKax./cronap30BaHre HOBBIX METOJOB ISl CO3aHuUs TPAHCT€HHBIX KUBOTHBIX, HAIIPUMED,
¢ nomombsio CRISPR/Cas-TexHom0rui.

Tema 6. TepaneBTHYeCKHEe MOHOK/JIOHAJbHbIC AHTHTEJIA M IPOU3BOHbIC OMONOJIMMeEPHI.
[MepconudunmpoBannas wmemuiuaa (IIM) - 3To 007MacTh WHTETpaKl COBPEMEHHBIX
OMOTEXHOJIOTMUYECKUX MOJX0JA0B B MEAUIIMHCKON MPAKTUKE, OCHOBAHHBIX Ha MOJEKYJISIPHOM
JIUArHOCTHKU  3a0oneBaHuii. ba3zoBoit Owotexnomorumerr IIM, koTopas TIO3BOJISET
KOMOMHHpOBATh JIEYEOHbIE U JUArHOCTMYECKUE TMOAXOJNbI SBISIETCS MOJEKYJspHas
BH3yanu3anusi. TapreTHble W TEPCOHAIM3UPOBAHHBIC OMOWHXKCHEPHBIC JICKAPCTBCHHBIC
cpenctBa. JlocTaBka JIeKapCTBEHHBIX COEAMHEHUM - OJHA W3 BAXXHEHMIIMX CTpaTerueu
COBpEMEHHBIX HAaHO()APMAKOJIOTHUECKUX HCCIICTOBAHUH.

Tema 7. UHxeHepusi aHTUTEJL.

TepaneBTuueckne MOHOKIIOHAJIbHBIE aHTUTEIA U MPOU3BOJHBIE OUOIIOIUMEPHI. a0oJIeBaHMs,
Ha JIeYEHHE KOTOPBIX HampaBieHbl pa3pabortanHbie npenapatsl bBJIC. Paspabotka
UCIOJB3YEMBIX B MEIMLIMHCKOM mnpakTuke mnpenaparoB bJIC Ha mnpumepe HEKOTOPBIX
MpernapaToB, IPOOIEMbI M JOCTHKEHHUS.

Tema 8. buorexHosorus u nepcoHnpUUMpPOBAHHAST MeAULIMHA.
I11000TBOPHOCTE B3aMMOJAEHUCTBUS NEPCOHAIM3UPOBAHHOW M J0KA3aTEIbHOM MEIULIVHBI.
OcCHOBHBIC HAIpaBJICHHUS HWCIOJIH30BAHUS OWOTEXHOJIOTUH: TE€HOMHUKAa M TeHETHYecKas
JMAarHOCTHKA, TEpanus Ha OCHOBE TI'CHOMHBIX JIaHHBIX, OHMOMapKepbl W JIMArHOCTHKA.
NEPCOHATM3NUPOBAHHAS POQHIaKTHKA. [IepCrieKTHBBI pa3BUTHAL.

Tema 9. HoBble noaxoabl K Tepanuu ayTOMMMYHHBIX 3200J1eBaHMIA.

TaprerHast Tepamus B JIEYEHUHM ayTOMMMYHHBIX 3a0ojieBaHMid. JleyeHMe paccesHHOTro
CKJepo3a IpenaparaM, HalpaBiICHHbIM Ha TapreTupoBaHue B-kierouHoro 3BeHa
UMMYHHTETA.

Tema 10. KomOuHaTopHbIE NOX0AbI B 0MOJOTHM.
[IpuymHbl KOMOMHATHMBHOW HM3MEHYMBOCTH. 3HAUYC€HHE KOMOWMHATHMBHOW WM3MEHYUBOCTH.
[Tpumepbl KOMOMHATHUBHOM N3MEHYNBOCTU. KOMOMHATOpPHBIE MOXOBI B APYTUX 0OJIACTSX.

Tema 11. Co3nanue JieKapCTBEHHBIX CPEICTB HOBOT'0 MOKOJIEHUS.

Co3nanue NeKapCTBEHHBIX CPEICTB HOBOTO MOKOJICHHS: OT MJIEU JI0 NPOU3BOACTBAa. Enunas
cuctema GLP, GCP U GMP npu BHenpeHuu B NPaKTUKY MPOU3BOJICTBA JIEKAPCTBEHHBIX
rpenapaTon

4. UTOroBbIil KOHTPOJIb

3auéT mpoBOAMTCA B BUJE CAAHHOTO pedepara HA TeMy, MPEMIOKEHHYIO B Iporpamme.
Pedepar mpoBepsieTcss Ha OPUTHHAIILHOCTh B CUCTeME «AHTHIUIaruat». OpUTHHATIBLHOCTD



coJiepKaTeJIbHOM YacTH JI0JKHA COCTABIISITH HE MeHee 75%.

dopma HNupukaropbl HUTorosbiii
KOHTPOJIst pe3yJabTar

3auér HETOYHOCTH.

Pedepat 1osiHo 1 HcUepIbIBaIOIIE PACKPHIBACT
TeMy. ACIIUPAHT IEMOHCTPUPYET YBEPEHHBIC
3HaHHS TCOPHUHU.

Pedepar packpriBaet Temy, HO €CTh
HE3HAYNTENbHBIC 3aMEYaHHs1, HECYIIIECTBEHHBIC

3a4€T

Pecdepar He monHOI Mepe pacKpbIBaeT TeMy, €CTh
CylLlecTBEHHbIE 3aMedanus. Mimerorces
CYIIECTBEHHbIE HETOUYHOCTH.

Pedepat yacTiaHO (B CyIIECTBEHHO €T0 YacTH)
WM TTOJIHOCTBIO HE PACKPBIBAET TEMY.

HE3a4CT

Tembl pedeparTos:

I. Bruonmkenepus kak MH)KEHEpHOE HalpaBlieHHe B Ouonoruu. OnpexneneHue u
3aJja4uu OMOMHKEHEPHH.

2. buounxenepusie nekapcrBeHHsle cpeactBa (BJIC), crpoenume u  ¢usuko-
XUMHUYECKHE CBOMCTBA.

3. Knaccudukanus BJIC no tumy cTpoeHus.

4. Tpagunuonssle nekapcTBeHHble cpeacTBa U BJIC HoBoro nokonenus. Mecro
BJIC B knaccudukaum JeKapCTBEHHbIX CPE/ICTB.

5. Mecro BJIC cpeaun apyrux HOBBIX CPEJICTB TEpanuu 3a00ICBaHHIA.

6. Mertonpl  (QapmaLeBTUYECKOH  TEXHOJNOTMH.  3HAyeHue  OMOWMH)KEHEepHH,
OMOTEXHOJIOTMH ¥ HAHOTEXHOJIOTUH B CO3aHUU JIEKAPCTBEHHBIX CPEJICTB.

7. I'eHOMHBIE ¥ TPOTEOMHHE TEXHOJIOTUU B CO3JaHUU JIEKAPCTBEBHBTX CPE/ICTB.

8. BexTopsl B reHeTUUeCKOI HHKEHEPUH, TpeOOBaHUS K BEKTOpaM, UX CBOMCTBA.

9. [Ina3Muapl Kak BEKTOPHI B TE€HETUYECKOW MH)KEHEPHUU.

10. Bupycsl, kak BekTopbl. @aru kak BEKTOPBI B TeHETUYECKON nHkeHepuu. [ ubpuasie
dbarm.

11. XoporactHas 1 MUTOXOHIpuanbHas JJHK kak BEeKTOpBLI.

12. Tpancrenos. EctecTBeHHbIE MEXaHU3MBI TPAHI€HO3a B IPUPOJIE.

13. BBenenue rena sykapuoT B KJIETKY Ipokapuora. OCOOEHHOCTH 3KCIPECCUU B
IIPOKapHOTE.

14. I'enernueckas Tpancdopmanus Escherichia coli, mpencrasureneii p. Bacillus.

15. BBeneHne reHoB B KJIIETKH MIIEKOITUTAIOIMX.

16. BBenenue reHoB B KIIETKH pacTeHHW. ['eHeTndecKkass MHKEHEPHsl paCTEHUH,
3a/1a4M U JOCTUKCHMUSL.

17. I'eneTrueckas TpaHCPOPMALIUS COMATUYECKHIX KJICTOK MIICKOITUTAIOIHX.

18. ['enotepanus.

19. [TpoGiems! pu peayim3anuu padoT Mo FTeHHOW HHKEHEPUH.

20. 3HaueHue MHIUBUIYaJIbHBIX O0COOEHHOCTEN opranusma. Posb reHeTuyeckux
(hakTOopOB.

21. Pa3BuTHe nepcoHanu3MpoOBaHHON MEIUIMHBI U BHEJIPEHHE B KIMHUYECKYIO
IIPAKTUKY T€HHOTEPANEBTUUECKUX CPEACTB.

22. Crangaptel GLP u GCP.

23. [lepcnekTHBBI U MPENATCTBUS Ha yTH pa3paboTku HOBbIX BJIC.

24. Metoapl nonmyuyenus u uccinenosanus bJIC.

25. TexHos0ornM co31aHNs HOBBIX JIEKAPCTB.

26. 3a0oneBaHuss, Ha JIEYCHHWE KOTOPBIX  HalpaBieHa pa3paboTaHHBIE U

pa3pabarsiBaemblie nipenaparsl bJIC.



5. YueOHO-MeTOAMUYECKOE 00ecedeHre JUCIUILIMHBI

Jlureparypa

1. [IImux P. Harmsigaast OMoTeXHOMOTHSI ¥ reHeTHYecKas nkenepus. M.: BUHOM.
Jlaboparopus 3uanwmii, 2015. 327 c.

2. HerpycoB A.U. BBenenune B OHMOTEXHONOTHIO: y4eOHUK [Uisi By3oB / A.U.
Hetrpycos. M.: Akagemus, 2014. 281 c.

3. CH. IlenkyHnoB. I'enernueckass uHxeHepus. CHOUPCKOE YHHUBEPCUTETCKOE
n3narenbcTBo. HoBocubupcek. 2010.

4, Csepanos E./I. B3rnsia Ha )xu3Hb uepe3 okHO reHoma: B 31. Ouepku cTpyKTypHO
Moutekyisipaoil renetuku. T. 1. M. Hayka, 2009.

5. Rang H.P., Riller J.M., Flower R.J., Henderson G. (Eds.) Rang & Dale's

Pharmacology E-Book: with Student Consult. 8 Edition. Elsevier Health Sciences, 2016,
776 p. ISBN: 978-0-7020-5363-4

6. Dale J.W., von Schantz M. From Genes to Genomes: Concepts and Applications
of DNA Technology. 2002 John Wiley & Sons, Ltd.

7. Primrose S.B, Twyman R.M., Old R.W. Principles of Gene Manipulation: Sixth
Edition.

8. B.S. Ahloowalia, M. Maluszynski, K. Nichterlein. (2004). Global impact of
mutation-derived varieties. Euphytica. 135, 187-204.

9. Jones M. (2015). The invention of recombinant DNA technology. Berg, Boyer,
Cohen. Life sciences at Chemical Heritage Foundation;

10. Doogab Yi. The Recombinant university: genetic engineering and the emergence

of Stanford biotechnology. University of Chicago Press, 2015.

11. Regalado A. (2016). The World’s most expensive medicine is a bust. MIT
Technology Review.

12. Heidi Ledford. (2017). Broad Institute wins bitter battle over CRISPR patents.
Nature. 542, 401-401.

13. McDivitt P. (2017). Green technology: Disease-resistant GMO tomato that could
eliminate need for copper pesticides, double yields—blocked by public fears. Genetic
Literacy Project.

14. PexkomeHmamyu mo opraHM3alyu MPOU3BOJICTBA, OLICHKE KAa4eCTBa, IMPOBEICHHIO
JTOKJIMHUYECKMX M KIMHUYCCKUX HCCICIOBaHMI T'€HOTEPANICBTUYECKUX JIEKAPCTBECHHBIX
npemnapatoB. M.: «JlaGoparopus 3nanuii», 2018. http://clinicaltrials.gov

15. Statement from FDA Commissioner Scott Gottlieb, M.D. and Peter Marks, M.D.,
Ph.D., Director of the Center for Biologics Evaluation and Research on new policies to
advance development of safe and effective cell and gene therapies.

16. Nomenclature schemes for advanced therapies (substances for gene therapies,
substances for cell therapies, substances for cell-based gene therapies and virus- based
therapies).

17. Onedup 10.B. u np. Homenkiatypa OMOMEIUIIMHCKUAX KJIETOYHBIX MPOIYKTOB.
Pemenuym. 2017;3:6-11.

18. FDA. Approved Cellular and Gene Therapy Products.

6. IlporpamMHoe o0ecnieueHne

— Microsoft Office Professional Plus 2010 / U3 BuyTpenneii cetu UbX PAH
— Microsoft Windows 7 Professional RUS / 13 BuyTpenneii cetu UbX PAH
— Mozilla Firefox / CB0O01HOE TUIIEH3MOHHOE COTJIAIICHHE

7. lIpodeccnonabHble 0a3bl JAHHBIX, HHPOPMALIMOHHBbIE
CIIPABOYHbIE CHCTEMbI, HHTEPHET-PeCypPchl (3JIEKTPOHHbIE
o0pa3oBaTe/ibHbIE PeCypChl)


http://clinicaltrials.gov/

— Consultant Plus
— Garant system
— bubnmorexa 'HI] UBX PAH

8. MarepuajbHO-TEXHUYECKOE o0ecevyeHne JUCHUILTUHBI - TUITBI
ayJUTOPHii, OCHALIlEHHE AYIUTOPHUIi

— [IepconasibHBIN KOMIIBIOTED

— Hab6op nemoHcTpanroHHOro 0060py10BaHUS

Moxet BKIIOYaTh B ceOsi: MyJIbTUMEIUHHBIN MPOEKTOpP, MPOSKIMOHHBIA JKpaH, JTOCKY,
MPE3CHTAIIMOHHBIM HOYTOYK W JApYyrue CpelncTBa IEMOHCTpalMH Y4eOHOTO KOHTEHTA.
JlommyckaeTcsi MCNONb30BaHME JUIsl  NPOBEAEHUS 3aHITUH I[EpeHOCHOro Habopa
J€MOHCTPALIMOHHOTO 000PYAOBAHHS.

— Jocka

— OKpaH

— CriermanmuzupoBaHHast MeOeb

— Hannuue 6ecipoBonoro nocryna B Untepuer no cetu Wi-Fi
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Pa3paborunku nporpammsbi: K.0.H. 3aieBckuii A.O. 1.¢p-m.H E¢ppemos P.I'.

PaGouass mporpamMmma cocTaBieHa Ha OCHOBaHUU (eAepalbHBIX TOCYJapCTBEHHBIX
tpeboBanuii Beicuiero obpazoBanust (PI'T BO), pa3paboTaHHBIX IS peain3alliid OCHOBHBIX
npodeccCHoHaNBHBIX 00pa30BaTENbHBIX MPOrpaMM BBICHIETO OOpa30OBaHHS - MPOrpaMm
MOATOTOBKA HAYYHO-TIEAArOrMYEeCKUX KaJpoB B aCNHpPAHType IO HampaBieHuro 1.4.
Xumunueckue Hayku, 1.5. buonornueckue Hayku.

CornmacHo  (denepalbHBIM ~ TOCYJapPCTBEHHBIM TpeOOBaHUSM [0 HANPABICHUIO
noarotoBku 1.4. Xummudeckue Hayku, 1.5. buonoruueckue Hayku (YpOBEHb MOATOTOBKH KaJApOB
BBICIICH KBaJIM(UKAIMK) W Yy4eOHOMY IUIaHY aclUpPaHTOB, pa3pabOTaHHOIO Ha OCHOBE 3ITHX
TpeOoBanuii, muciumimHa «buoundbopmatuka» sBisgeTcs AUCHUILIMHOW MO  BBIOOpPY
00pa30BaTeIbHON KOMIIOHEHTHI 00pa30BaTEIBHONW MPOTPaMMBI MO HAYYHBIM CICIHATHHOCTSIM
1.4.4. ®uznueckas xumus, 1.4.9. buoopranmueckass xumusd, 1.5.3. MonekynspHas Ouoiorus,
1.5.4. buoxumus, 1.5.6. buorexHoJorusi.

I. Hesn u 321241 U3yYeHUS TUCHUILIUHBI.

1.1. eap AMCUMIVIMHBI: O3HAKOMJICHHE C BBICOKOIPOHM3BOIUTEIHHBIMU HH()OPMAIIOHHO-
KOMITBIOTEPHBIMH ~ TEXHOJIOTHSMH Ui MH(QOPMAIIMOHHOTO  CONPOBOXKACHUS  HAyYHBIX
UCCIICJOBAHUM.

1.2. 3agaym JAMCHUMIUIMHBI: O3HAKOMHTb AaCHUPAHTOB C OCHOBHBIMM MHCTPYMEHTAaMH U
ITOpUTMaMH OMOMH(OPMATUKHU, TAKUMH KaK 0a30BbIl (PHIOTEHETUYECKAN aHAIN3, allTOPUTMBI
BBIPDABHUBAHUS TIOCIIEIOBATEIILHOCTEH, OCIIOK CTPYKTYpHBIH aHalW3, aHHOTAIlMM TEHOB |
TEHOMOB, a TaK)kKe C OCHOBHBIMH 0a3aMH JAaHHBIX, B KOTOPBIX XPAHSATCS IMOCIEIOBATEIHLHOCTH
HYKJIEWHOBBIX KHCJIOT, OCJIKOB M JaHHBIC SITUTCHETHKH.

1.3. CBs3pb ¢ ApPYruMu AMCHUILIMHAMHU: Kypc «buonHpopmaTnka» B TOH WM UHOW CTETIEHU
UMEET HEMOCPEJCTBEHHYIO CBS3b NPAKTHYECKH CO BCEMHU AMCHUILIMHAMM, W3y4aeMbIMH Ha
IOPOTSDKEHHH BCEro BPEMEHHW OBJAJICHHS AaclUpaHTaMH 00pa30BaTENbHON IMPOrpaMMbl IO
HAaIpaBJICHUIO MOATOTOBKY 1.4. Xumuueckue Hayku, 1.5. buonornueckue Hayku.

I1. O0bem AUCHUIJIMHBI U BHABI Y4e0HOIl padoThI:

®opma obyuenus — OHHAS
O0muii 00beM JUCHUIIMHBI: | 3aUeTHAA €IUHULA WX 36 aKaJIEMUYECKUX 4aCOB.

JEKUUU | PaKTUYECKHUE | JJabopaTOpHBbIE
3aHATHSA paboTHI
(cemuHapsbl)
36 28 - 3
28
Wtoro: 36

Pacnpenesienue ayIMTOPHBIX YaCOB [0 TeMaM U BUIaM y4eOHOil padoThbI:

AynutopHble 3aHATHUS (4ac)
Ne HammeHoBaHue TeM U pa3nenon B TOM YHCJIC
Jlexiuu CemMuHapsl

1 | Beeaenue B Ononnpopmaruxy. buonnpopmaruka:
JaHHBIE, METO/IbI ¥ TPUMEHEHUE. MHOKECTBEHHOE 4
BbIPAaBHUBAHHUE.




2 | MHOXeCTBEHHOE JIOKaJIbHOE BhIpaBHUBaHKE (motif 4
identification).

3 | Knaccudukamnus 6enkop. CemerictBa 6eaxkoB PFAM.
CrpykTypa 6enkoB. [IporHo3upoBaHue CTPyKTYpHI 4
OejKka, JOKHHT.

4 | duoreHeTHYECKUE AepeBbsi. MaKCUMyM BEPOSITHOCTD. 4

5 | Pacno3naBanue renoB. Metobl de novo. 4
OyHKIMOHATbHAS] AHHOTAIVSI TCHOMOB.

6 | DOpomronus u pasHooodpasne CRISPR cucrem. 2

7 | NGS B MeauIIMHE TTIa3aMU KIIMHUIUCTA - METOJIBI,
KIIMHUYECKOE 3HAYCHHE, HHTEPIIPETALIHS, YBOJIOIIHS 2
MeTo10B. OHKOTEHETHKA.

8 | CekBeHHpPOBAHUE T€HOMOB U TPAHCKPUIITOMOB.
[TaiinnaifHbpl 17151 TEHOMHOT0-9K30MHOTO )
CEKBEHHUPOBAHMSI, KJIACCU(UKALNN BAPHAHTOB TIO
naToreHHoCTu. ba3bl TaHHBIX.

9 | buonHpopMaTka TOCIEAOBATEIBHOCTEH. BBeneHune B )
CUCTEMHYIO OMOJIOTHIO.
Bcero: 28
HTroro: 28

II1. Copepxanue kypca «bnonndopmarukar

Pazpean 1.
Bgenenue B 0OuonHgopmMaTuky

buoundopmaruka: naHHble, MeToAbl W npuMmeHeHue. Kparkuii 0030p: 4TO MOXET OBITh
JOCTUTHYTO HCIIOJIb30BAHHEM PA3JIUYHBIX BBIYMCIUTEIBHBIX METO/OB B Omonoruu. Kpartkoe
BBeqeHue B NGS. Pa3nuuHblie TUMBI TaHHBIX, KOTOPbIEe OOBIYHO HUCIOJB3YIOT OMOMH(GOPMATHKY.
OO6cyxIeHrnEe SKCIEPUMEHTAIIBHBIX JIA0OPATOPHBIX METOJIOB, JICKAIIIME B OCHOBE ATUX JTAHHBIX.

Paznen 2.
MHo:xecTBeHHOE JIOKAJIbHOEe BbipaBHuBaHue (motif identification)

MHOXeCTBEHHOE JIOKaibHOE BhIpaBHUBaHMUE (motif identification). KoHuenmus BeIpaBHUBaHHMS.
Anroputmbl.  Ilpunoxenue, nyumee npaktuku. CLUSTAL, MUSCLE. JlokansHoe
BbIpaBHHBaHHE. ANrTopuTMbl. Kak 3TO MOXeT ObITh HpuUMeHHMO? PeryistopHbie MOTHBBI.
MEME.

Paznea 3.
Kiuacenpukanus 0eJIKOB 1 MeTOIbI IPOTHO3MPOBAHME CTPYKTYPbI 0€J1KOB

Knaccudpukanus OenkoB. CemelictBa 6enkoB PFAM. Kak y3nate ¢yskiuto Oenka? basbl
JTaHHBIX, cojepxkamme wHpopMmanuio o ¢yakoun OenkoB. CTpykrypa Oenka: OCHOBHBIC
ajieMeHThl. MOXHO JIM TIpeicKa3ath CTPyKTypy Oenka? IIporHo3upoBaHHe BTOPHUYHOM
CTPYKTYpHI Oenka, de novo mpeacka3aHWe TPETHYHOW CTPYKTyphl Oenka, MOKuHT. Pabora c
OCITKOBBIMHU MOJICIISIMH.

Pazpgea 4.
DujIoreHeTHYECKHUE TepPeBbs



duitoreHeTUYECKUE EepeBbsi. MakCUMyM BepOATHOCTb. OCHOBHBIE alropuTMbl. IIpuoxeHns.
Jlyumine npaxtuku. [Takersi: MEGA, PHYLIP u np.

Pasnen 5.
Pacno3HaBanue reHoB
MeTtoasnl de novo
DOYHKIUOHAJIbHAS AHHOTAIIUSI TEHOMOB

PacnioznaBanue renoB. Meroasl de novo. OTKpbIThIe paMku Juis yTeHus. [Ipenckasanue reHos,
pazHoe MeToAbl W KpaTkuih 0030p amroputmoB. GeneMark, GLIMMER, GenScan u T.1.
Hcnonb3zoBanue nanHbix TpaHckpuntoma: AUGUSTUS np. CpaBHHUTENbHBIE METOMBI.
OyHKIMOHAIbHAS aHHOTaUusg TeHOMOB. (OCHOBHbBIE KOHBEWEpPbl M HWHCTPYMEHTHI s
aHHOTHpOBaHMs TeHOoMa. OCHOBHBIC 0a3bl JAHHBIX W HHCTPYMEHTHI. OCHOBHBIC HCTOYHUKHU
MaHHBIX. ba3bl JaHHBIX C TEHOMHBIMHU, SMUICHOMHBIE W OenkoBble naHHble. GenBank and
BLAST. InterPro. Genome Browser and ENSEMBLE.

Pa3znea 6.
CRISPR cucrem

Oomrorust CRISPR cucrem. Paznoo6pasue CRISPR cucrem. OcHOBHBIE ()epMEHTHI, yYaCTHUKU
CUCTEMBI.
Paszpnen 7.
NGS B MeguInHe I71a3aMH KJIHHHINCTA

NGS B MCAULHHE I''Ia3aMH KIIMHUIOUCTA - MECTOAbI, KIIMHUYCCKOC 3HAYCHUC, HHTCPIIPCTA A,
9BOJJIIOIHA METOJOB. OHKOr¢HETHKA.

Pa3znea 8.
CexkBeHNMpPOBaHNE TEHOMOB ¥ TPAHCKPHINITOMOB

ITafinnaiHb AJIs1 TCHOMHOT'O-3K30MHOT'O CCKBCHUPOBAHUA, KJ'IaCCI/I(bI/IKaI_II/II/I BapUaHTOB 110
IMaTOreHHOCTH. ba3kl JaHHBIX.

Pa3znen 9.
buoundopmaTuka nocjienoBareJbHOCTeH

buounpopmaruka nocnegoBarenbHOCTEH. AHAINU3 U KaTaJoru3alus OMOXUMHUYECKHUX MyTel 1
ceTeil. BBeieHre B CUCTEMHYIO OMOJIOTHIO.

IV. CamoctosiTesibHast pabora

JucuunnuHa 0a3upyercs Ha ayJUTOPHOM M CaMOCTOSITENIbHON BHEayAUTOPHOW padote
acnupaHToB. [IpenycMOTpeHO caMOCTOATENbHOE U3YYEeHUE OT/ENbHBIX BOIPOCOB JEKIIHOHHOTIO
Kypca aucuuiuiiHbel «buomHpopmaTtuka» B BuAe NpopabOTKH JIEKIMOHHOTO MaTepuana u
COOTBETCTBYIOIIUX PA3JIEJIOB Kypca 10 yueOHUKaM.

V. UtoroBasi npoBepka 3HaAaHUI
3auéT mpoBOAMTCA B BUJAE CHAHHOTO pedepara Ha TeMy, MPEIJIOKEHHYIO B MPOTrpaMMe.

Pedepar mpomepsiercss Ha OPUTHHAIBHOCTH B CHCTeME «AHTHILIaruat». OpUTHHAIHLHOCTH
COJIepKaTEeIbHOM YaCTH JOJIKHA COCTaBIIATh HE MeHee 75%.



®opma Nugukaropsl HUTorosbliii pe3yabTar
KOHTPOJISA

Pedepar noiaHO 1 McUepHbIBarONIE PACKPHIBACT
TeMy. ACIIUPAHT JIEMOHCTPUPYET yBEpEHHbIE
SHAaHUA TCOPHUH.

Pecdepar packpbiBaeT TemMy, HO €CTh
HC3HAYUTCJIbHBIC 3aMCUaHNA, HCCYIICCTBCHHBIC

3auér HETOYHOCTH.
Pedepar He momHON Mepe pacKpbIBaeT TEMY, €CTh

CyllecTBeHHbIe 3ameyanus. merorcs

CYIICCTBCHHBIC HCTOYHOCTH.

3a4€T

Pedepat yacTiuuHO (B CyIIECTBEHHOH €T0 YacTH)
WUJTH TTOJTHOCTHIO HE PACKPHIBAET TEMY.

HE3a4CT

Tembl pedeparToB:

1. BJI Science Citation Index (Web of Science), e€ Temarndeckas HanmpaBICHHOCTb, IPHHIINIIBI
COCTAaBJICHUS [IOUCKOBOT'O NMPEJIOKEHHU.

2. B/l Medline (PubMed), e€¢ TtemaTmueckash HamNpaBICHHOCTb, HPHUHIUIBI COCTABJICHUS
IIOMCKOBOI'O IIPEJIOKECHHUSL.

3. Hayunas snextponHast 6ubnmoreka (HOB), e€ Temarnyeckas HampaBIeHHOCTb, MPUHIUITHI
COCTAaBJICHUS [IOUCKOBOT'O NMPEJIOKEHHU.

4. Poccuiickas narentHas b/ @'Y OUIIC, npuHLIKIIBI COCTaBIEHUS OUCKOBOIO MTPEII0KEHUS.
5. Awmepukanckas mnareHTHas bJ[ USPATFULL, npuHOuInbl COCTaBIEHHS IOMCKOBOTO
IPEJIOKEHUS.

6. ba3bl NaHHBIX, COAEpIKAIINE HYKICOTUIHBIE TIOCIEN0BATENBHOCTH. POpMaT NJOKYMEHTA.

7. ba3bl JaHHBIX, cOJIeprKalliie AMUHOKUCIIOTHBIE ITociiejoBareabHoCcTH. Dopmar JoKyMeHTa.

8. ba3a naHHbIX, copeprkaliast JByMepHbIe 31eKTpo(opeTnuecKue KapThl OEJIKOB B
MOJIMAKPUIIAMUIHBIX TesiX. PopmaT TOKyMEHTa.

9. ba3bl 1aHHBIX, coAEpIKaIlINe ceMelcTBa OEJIKOB.

10. ba3bl naHHBIX, COAEpKAIINE CEMENCTBA TOMOJIOTHYHBIX TOMEHOB OEITKOB.

11. ba3bl naHHBIX, cOAEpKALUE TPOCTPAHCTBEHHBIE CTPYKTYPbI OMOJIOTHYECKUX MAaKPOMOJIEKYJI:
0€TIKOB, HYKJIEMHOBBIX KUCIIOT, OEITKOBO-HYKJICHHOBBIX KOMIUIEKCOB. Dopmar JOKyMeHTa.

12. ba3bl JaHHBIX, COJlEpIKAIINUE CTPYKTYPbI YIJIEBOJIOB U HU3KOMOJIEKYJIIPHBIX OMOPETyISITOPOB.
13. KomOuHupoBaHHBIE OaHKH, COAEp)KalIMe HWHPOPMALHUIO O CEMEHCTBaX, CTPYKTypax,
GyHKUMAX, reHax, reHomax. MHTerpupoBaHHas cuctema ajs noucka Oubnuorpaduyeckoil u
¢axTorpadudeckoit nHHOpMAIHH.

V1. YueOHO-MeTOAMYeCcKoe o0ecnmeueHue T CIUIINHbI

PexoMenayemasi JiuTepartypa:

1. H.IO. Yacosckux. buonndopmaruxa. 2020.

2. Xay6onwsa b., Bue T. Benenue B BRIYHCIUTENBHYIO OHOJIOTHIO. DBOJIOIUOHHBINA MOIXO.
URSS, 2011.

3. Purnen M.JIx. Crpykrypa u ¢yHKIMOHHpOBaHHWe OeikoB: [IpuMeHEHHE METO0B
ouounpopmaruku. URSS. 2014.

4. Beenmenue B OmomHpopmaruky / A. Jleck; mep. ¢ anri. —M.: BMHOM. JlaGopartopus

3HaHui, 2009.

I'enpdpang M. buonHdpopmarrnka u reHoMuka. https://postnauka.ru/courses/42433.

6. Metoapl MosekysipHOi Ononorun. buonndopmatuka. 2008.

e



https://postnauka.ru/courses/42433

JlonmoHUTEIbHAS JINTEPATypa:

7. J.Jleon, C.Mapken, Sequence Analysis in a Nutshell - ciipaBounuk ot O'Reilly mo nanboiee
YacTO MCIOJIL3YIOIIUMCS B OMOMH(pOpMAaTHKe 0a3aM JaHHBIX U IPOrpaMMaM IO aHAIU3Y
nocyenoBareabHocTel. http://bioinformatics.ru/Ssylki.html

VII. IIporpammHoe obecneyenue, npodeccuoHaabHble 0a3bl JAHHBIX, MATEPHAJIBHO-
TeXHH4ecKoe obecrnevyeHne TUCHHIITTUHBI

IIporpammuoe obecnevyenue

—  Microsoft Office Professional Plus 2010 / 13 BHyTpeHHE#H ceTn
—  Microsoft Windows 7 Professional RUS / 13 BHyTpeHnHeii cetu
—  Mozilla Firefox / CBoO60oaHOE THIIEH3MOHHOE COTJIAIICHHUE

IIpodeccuonanbHble 6a3bl JaHHBIX, HWH(GOPMALMOHHbIE CHPABOYHbIE CHCTEMBI,
HHTEPHeT-pecypchl (3JIEKTPOHHBbIE 00pa30BaTeIbHbIEC PeCYpPChl)

—  Consultant Plus

—  Garant system

—  Sage Journals

—  DnekrtponHnas 6ubmnoreka UbX PAH

MartepuajbHO-TEXHHYECKOe o0ecreYeHne U CUMILIHHbI

—  IlepcoHanbHBII KOMIBIOTED

— Habop nemoHCcTpanmoHHOT0 000py10BaHUS

MoxeTr BKIIOYaTH B CeOsl: MyJIbTUMEIUHHBIM TPOEKTOpP, MPOCKIMOHHBIM HKpaH,
WHTEpaKTUBHAs JOCKa, BUJIEO IIAHEIb, MHTEPAKTHBHAs BUJIEO MAHEJb, NMPE3CHTALIMOHHBII
HOYTOYK W JpyrHe CpeICTBa JEMOHCTpamuu Yy4eOHOro KoHTeHTa. Jlomyckaercs
UCIIONIb30BAaHUE Ui TPOBEACHUS 3aHATUN MEpPeHOCHOoro Habopa JIEMOHCTPAIMOHHOTO
000pyI0BaHMUS.

— Jlocka

—  OkpaH

—  Cneuunanu3upoBaHHas MeOeb

Jlocka, CTOJIBI MM NTApThI, CTYJIbS.

—  Hanuuue 6ecripoBogHoro gocryna B MutepHer o cetu Wi-Fi


http://bioinformatics.ru/Ssylki.html

D®enepanbHOE roCyIapcTBEHHOE GIOIMKETHOE yupexaeHue HAyKu
NHCTUTYT BUOOPTAHUYECKOU XUMHNHA
HM. akageMuKkoB M.M. lllemsakuna u ¥0.A. OBYHHHUKOBA
Poccuiickoii akagemMmuu HayK
(MUBX PAH)

PABOYAS IPOTPAMMA JUCHUTIIINHBI
«bHOXUMMUS KIIETKH»

Iudp n HaumeHoBaHUe

rpynnbl HAYYHBIX CHENHAJIBLHOCTe:
1.5. buonoruyeckue HayKu
1.4. Xumuueckue HayKu

YpoBenb BhICIIEro 00pa3oBaHus: MOATOTOBKA HAYIHEIX
M Hay4HO-IIE/IAarOTMYECKUX KaIpOB B aCUPAHTYyPE

®opma o0yueHns: ouHas

Mocksa — 2022



Pa3paboTunk nporpammbl: 1.0.H. Peickuna E.A.

Pabowyas mporpamma cocTaBieHa Ha OCHOBaHWHU (QenepajbHBIX T'OCYJapCTBEHHBIX
TpeboBanuii Beicuiero obOpazoBanus (OI'T BO), pa3paGoTaHHBIX Jid peaqu3allid OCHOBHBIX
npodeccHOHATBHBIX 00pa30BaTEIIBHBIX IMPOTPAMM BBICIIETO 0O0pa30BaHUs - MPOrPAMM MOATOTOBKH
HAyYHO-TIEJarOTMYECKUX  KAJApOB B  AaCOUpaHType IO YKPYIHEHHON TpyIe HayYHBIX
cnenuanbHocted 1.4. Xumuueckue Hayku, 1.5. buonornueckue Hayku.

CornacHo (QenepalbHBIM TOCYJapCTBEHHBIM TpPeOOBaHHUSM IO YKPYIMHEHHOW Tpymme
Hay4dHbIX crienuainbHocTed 1.4. Xumudeckue Hayku, 1.5. buonorudeckue Hayku U yueOHOMY ILJIaHY
aCMHUpPaHTOB, pa3padOTaHHOMY Ha OCHOBE JTHX TpeOoBaHUM, AUCHUIUIMHA «BHOXUMHS KIETKN»
SIBIIICTCS JIUCHUIUIMHONW TI0 BBIOOPY / (paKyIbTaTUBHOW B COCTaBe 00pa30BaTEIILHON KOMITOHEHTHI
o0pa3oBaTenbHON IpPOrpaMMBbl IO HAYYHBIM crienuanbHocTAM 1.4.9. buooprannueckas xumus, 1.5.3
Monekynsipaass 6uonorusi, 1.5.6. buorexnonorus. O0bpéM Kypca cocTaBiseT 36 aKaJIeMHUYSCKUX
yacoB (1 3aueTHas eauHuUIA), U3 HUX 32 aKaJACMHUYECKHX Yaca JICKIHMHA, 4 daca CaMOCTOSTEIbHOM
BHEAYJUTOPHOM pabOThI aCIUPAHTOB, BKIIIOYAs MOJTOTOBKY K 9K3aMEHY.

I. Hesn 1 3aqa4n U3y4YeHHUs UCHUIIMHBL.

1.1. Heap Kypeca: marh acnmupaHTaM 3HAHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX OMOXUMHYECKHX
MPOLIECCOB B KJIETKaX, MEXaHMW3MaX peryisiuud oOMeHa BEIIeCTB Ha MeTa0OJIMYecCKOM |
TOPMOHAJIbHOM YpPOBHE.

1.2. 3agaum kypca: QopMmMHpOBaHHUE Y aCHUPAHTOB TWPEIACTABICHUM O OUOXUMUU KIIETKH,
LIEJIOCTHOTO TPEACTABIEHUS O COBPEMEHHOM COCTOSIHUM M MEPCIEKTHBAaX pa3BUTHA OMOXMMHUU Kak
HaIlpaBJICHUsl HAYYHOU U MPAKTUYECKON JAESATEIbHOCTH YEI0BEKA.

1.3. CBs3b ¢ ApyruMH JHCHHUIUIMHAMHU: BHOXMMHS KJIETKM Kak Hayka O HamOoliee OO0ImX
3aKOHOMEPHOCTSIX XHWMHYECKHX IIPOLIECCOB, MPOUCXOMASIIUX B KIETKH, a, CJIEI0BATEIbHO, O
HanOosee OOMIMX 3aKOHAX JKUBOW NMPHUPOJBI, B TOW MJIM MHOW CTETICHW MMEET HETOCPEACTBEHHYIO
CBA3b IPAKTHUYECKHM CO BCEMHM JUCLUUIUIMHAMHU, HU3y4Ya€MbIMHU Ha MPOTSHKEHHMH BCErO BPEMEHU
OBJIQJICHUS] aclUpaHTaMu o0Opa30oBaTENIbHON MporpaMmbl IO YKPYIHEHHOM TIpylne Hay4HbIX
cnenuanbHocTel 1.5. buomornueckue Hayku.

II1. O0beM TUCHMIIMHBI U BU/IbI y4e0HOH padoThI

®opma o0yuenus — OUHA S
OO0muii 00beM TUCHUILIMHBI: 1 3a4eTHAast eMUHUIEI WK 36 aKkageMUYECKUX YacOB.

Bcero AyauTopHbIe 3aHATHUS (Yac), B TOM YHUCIIE: Camocrositenpaast PaboTa (9ac)
4acoB
JEKIHUU | IPAaKTUYECKHE | JJabopaToOpHbIC
3aHATUSL paboThI
36 (ceMuHaphbI)
32 - 4
32

PacnpenesieHue ayAUTOPHBIX YaCOB 110 TeMAaM M BH/IaM Y4eOHOH padoThI:

No HaunmenoBanue Tem 1 pasuenos (dac), AynuropHsble 3aHATHUS (dac)
(c pa3BepHYTHIM COJICP)KAHIEM Kypca B TOM YHCIIE
B TOM YHCJIE: TIO KaXKJION TEME U pa3Jiey) Jlekuun CemuHapsbI
1 | Posib cTpYKTYpHOU OpraHU3aluy KJICTKH B SIBJICHUSX 2




KU3HU.

2 | MonekynspHble KOMIOHEHTHI KJIETKH. 2

3 | Cnenududeckas poiib OCIKOB B SBJICHUSAX JKU3HU. 4

4 [Tormmopdusm ampuUILHBIX COSTUHEHHH B 2
BOJIHBIX PacTBOpax

5 OcHOBHbIE MOJOXKEHUS TeOpUH (HepMEHTATUBHOTO 4
Karanu3a. MexaHu3Mbl UHTHOUPOBaHUS (DEPMEHTOB.

6 @DoTOCHHTE3 KaK OCHOBHOM UCTOYHUK OPraHUYECKUX 2
BenecTB Ha 3emute. buoxumus hoTocuHTE3A.

7 | buoxumus pacnajga aMUHOKHUCIIOT. 4

8 | MeTabou3m HyKJICOTHIOB. 4

9 Perymsiust  mpormeccoB  oOMEHa  BEIIECTB B 4
OpraHu3Me.

10 | EnuncTBO npoiieccoB 0OMEHa BEIIECTB. 4
Bcero: 32
Hroro: 32

III. Conep:xanue kypca BUOXUMUSA KIETKHN»

Pasznen 1.
PoJib CTPYKTYPHOIi OpraHu3aIuM KJIETKH B IBJIEHUSAX KU3HU.

KommapTMmeHTanu3anus BEmecTB 1 MPOIEecCOB B KIETKE. 3HaueHHEe 0OOMEHa BelecTB (KaTabommu3M H
aHa0OoJIM3M) B SIBICHUSX JKU3HH. [IPHHIUIIBI pETyISLUY TPOIIECCOB OOMEHa BEIIECTB B KIIETKE.

Pazgen 2.
MouJiekyJisipHble KOMIIOHEHTBI KJI€TKH.

MornexymnsipHble KOMITOHEHTBI KJIETKH — CTPYKTypa ¥ (YHKIHH O€NKOB, JUMHIOB, YIJIEBOJOB,
BUTaMHMHOB B OOMEHE BEIECTB, B TUTAHNU YEJIOBEKA U KHUBOTHBIX. He3amMeHrnMble (pakTopbl MUTAHUS.

Pazgen 3.
Crneunuduyeckas poJib 0€JIKOB B IBJI€HUSX KU3HU.

CemeiicTBa U cymepcemeiictBa 0enkoB. [Iporeomuka. Crenududeckne METOIbI OYUCTKU OCIIKOB.
CtpykTypa MUOTTIO0MHA, TEMOTIIO0NHA U CBA3BIBAHUE UMHU KHUCIOPOA.

Pazpgen 4.
IHonumopdusm ampuPUILHBIX COeAMHEHUH B BOJHBIX PaCTBOpax.

[Tonumopduzm ambuduIbHBIX COSAMHEHU B BOJHBIX pacTBopax (MHUIEIUIbI, SMYJIbCUHU, JTaMEIUIbI,
OWCIIOMHBIE CTPYKTYphI). Molenu CTpOoCHHS OWOJIOTHYSCKUX MeMOpaH. JIMIOCOMBI, METOABl WX
noJryueHus U uzydenus. [IpoHumaeMocTs OUonornueckux MeMOpaH.

Paznen S.
OcHOBHBIE TOJI0KeHH S TEOPUM (PpepMEHTATUBHOI0 KaTaau3a. MexaHu3Mbl HHTUOMPOBAHUS
¢pepMeHTOB.



OcHOBHbIE TOJIOXKEHUS TEOPUH (PEPMEHTATUBHOIO KaTayiu3a. BiusHue Qu3N4eckux M XUMHUECKUX
(akTOpOB Ha aKTHUBHOCTH (epMeHTOB. MexaHusMm uHTHOMpoBaHUs (epmeHToB. OOpatnMoe u
HeoOpaTuMoe, KOHKYpEeHTHOE M HEKOHKYpEHTHOe HHruOupoBaHue. M3ocrepuueckue U
AIUTOCTEPUYECKHUE JIMTaHbI-peryaTopel. KoonepaTHBHOCTH B (hepMEHTATHBHOM KaTajm3e.

Pazgea 6.
DOTOCHHTE3 KAK OCHOBHOI MCTOYHHUK OPraHN4YeCKUX BellecTB Ha 3emuie. bBuoxumus
¢orocunTe3a.

Crtpykrypa (oTocuHTeTHUECKOTO amnmapara. MOoJeKyaspHble MeXaHU3Mbl (HYHKIIMOHHUPOBAHUS
xyioporutactoB. ['enepanus u pons AT® B mpomeccax ¢orocuHTe3a. DOTOIU3 BOABI U CBETOBHIE
peakuuu npu ¢otocunTe3e. TeMHOBBIE peakiuu npu (oTocuHTe3e. [I[puMeHeHne MeueHbIX aTOMOB
IIPY U3YYCHUH OOMEHA BEIIECTB, B YACTHOCTH XUMHU3Ma (OTOCHHTE3a. POJIb MTUTMEHTORB B Ipoliecce
dotocunTe3a. Xemocuntes. ['enepanus u ponb AT B mporeccax XeMOCHHTE3a.

Pasznen 7.
buoxumus pacnaga aMMHOKHUCJIOT.

JlesaMuHupoBaHUE aMUHOKHUCIOT. Tumbl ne3amuHupoBaHus. OpHUTHHOBBIA LUKI. CTpyKTypa M
MEXaHU3M JIeHCTBHSI TPAHCAMHMHA3 U OTAEIbHBIX (DEPMEHTOB LIUKIIAa MOUYEBUHOOOPA30BaHUSI.

Pazpgen 8.
MeTa60,113M HYKJIEOTHI0B.

Pacnag nyxneonporenHoB. Hykiieassl. CuHTE3 M pacnaj IypUHOBBIX HyKiIeoTuaoB. CHHTE3 U
pacraj MMPUMUJUHOBBIX HYKJI€OTH/IOB.

Pazgen 9.
Peryasinusi npoueccoB 00MeHa BellleCTB B OpraHu3me

Tl'opmonbl. Kimaccuukamnusi ¥ penentopsl TOPMOHOB. MeMOpaHHBIE pELENTOpbl M BTOPUYHBIC
nocpeaHuku. AneHunatiukiaza u ¢ocdoaudcrepasa. [[-AMD kak BTOPUUHBIM MECCEHIKEP U
KOBaJIeHTHast Moaudukanus OenkoB-pepMmeHToB. G-Oenku. Penentop3aBucrMble MOHHBIE KaHAIBI.
Nnozuton-tpucdochar m Ca2+ kak BTOpUYHBIE MOCPEIHUKHU. ['OpMOHO3aBHCHMAas XUMHUYECKas
momudukamnus OenkoB. [Iporemnkmuaspl. IlpocTarnanauHbl. BHYTpUKICTOYHBIE W SIEPHBIC
pelenTopsl TOPMOHOB, UX BIHUSHUE HA SKCIPECCUIO TEHOB.

Pazgen 10.
EnuHcTBO npoueccoB 00MeHa BelIeCTB.

Cas13p mporeccoB kaTabonu3ma U aHa0OJIM3Ma, DHEPIETUYECKUX U KOHCTPYKTUBHBIX ITPOLIECCOB.
OHepreTnka oOMEHa BellecTB. B3aumocBs3b MexJy oOMeHamH O€JIKOB, YIJICBOJOB, XHPOB U
mumuaoB.  KiodeBble  ¢epmentsl. CrnocoObl  perynupoBaHus Merabonmm3ma. PerymmupoBanue
aKTHBHOCTH ()EPMEHTOB CyOCTPAaTOM, MPOAYKTOM U METAOOIUTAMH.

IV. CamocTosiTesibHAs paboTa
[IpeaycMOTpEeHO CaMOCTOSATENBHOE W3YyYEHHUE OTIEIIBHBIX BOIPOCOB JIGKIIMOHHOTO Kypca

JAUCHUITIIINHBI «buoxuMus  KJICTKH» B BUJIC HpOpa6OTKI/I JICKOMOHHOI'0  Marepuajia H
COOTBCTCTBYIOIIUX Pa3ACJIOB JUCHUIIINHBI 11O y‘le6HI/IKaM.



V. UTorosasi npoBepKa 3HAHUH

VY4eOHbIH IIaH MO0 TUCHUIDTHHE «BHOXUMES KIETKI MPeIyCMaTpUBaeT KOHTPOJIb 3HAHUH B
¢dopme crnaun pedepara. Temy pedepara BbIOMpaeM caMOCTOATENBHO MU U3 MPEAIOKEHHBIX TEM Ha
IIOCJIETHEM 3aHSATHUH.

Pedepar npoBepsieTcs Ha OpPUTMHAJIBHOCTb B cuUcTeMe «AHTHUIIaruar». OpUTrHHAIBHOCTD

COJIepXKaTEIHbHOM YacTH JOJIKHA COCTABIATH HE MeHee 75%.

®opma HNuauxaTopsl Hrorosbii
KOHTPOJIA pe3yJbTar

Pedepar nosHO 1 ucUepIIbIBAIOIIE PACKPHIBACT
TeMy. ACITUPAHT JIEMOHCTPUPYET YBEPECHHbBIC
3HAHUS TEOPUH.

Pedepar packpbiBaeT Temy, HO €CTh
HE3HAYNTENIbHBIC 3aMEeUaHusl, HECYIIECTBEHHBIC

3auét HETOYHOCTH.

Pedepar He momHON Mepe pacKpbIBaeT TEMY, €CTh
CyllIecTBEHHbIC 3ameuanus. imerorcs
CYIIECTBEHHBIC HETOUHOCTH.

Pedepat yacTuuHO (B CyII€CTBEHHOI €T0 YacTH)
WJIM TIOJTHOCTBIO HE PACKPHIBACT TEMY.

3a4€T

HE3a4CT

Tembl pedeparToB:

1. KommapTmeHTanu3auus BEUIECTB U NPOLIECCOB B KIIETKE.

2. IIpuHUUDOBI pErymsiLUU OPOLIEcCOB OOMEHa BELIECTB B KIIETKE.

3. MonekynspHble KOMIOHEHTHl KJIETKHM — O€JKH, JIMIUJbI, YIJI€BOJbl, BATAMMHBI U MUHEPAJIbI
B OOMEHE BEILECTB.

4. He3amenumbie (pakTOpbI TUTAHUSI.

5. CewmeiicTBa u cynepcemeiicTBa O€1IKOB.

6. IIporeomuka. Crienupudeckrue METOIbI OUUCTKH OCITKOB.

7. Ilomumopdusm amMPUPUIBHBIX COECJUHEHUH B BOJHBIX pacTBOpax (MHULEUIbL, 3MYJIbCHH,
JIaMeJljIbl, OMCIIOMHBIE CTPYKTYPBHI).

8. Mogenu cTpoeHHst GMOIOrHYECKUX MEMOpaH.

9. JIumocoMsel: METO/IBI UX MOJIyYEHUS U U3yUEHUS.

10. OcHOBHBIE OJIOKEHUS TEOPUU (PEPMEHTATUBHOT'O KaTaIN3a.

11. Mexanu3M UHTHOMpPOBaHUS ()EPMECHTOB.

12. KoonepatuBHOCTh B (hepMEHTATHBHOM KaTaJIH3E.

13. buoxumus GorocuHTE3A.

14. CtpykTypa (hOTOCHHTETHUECKOTO anmapara.

15. Xemocuntes. I'enepauus u poins AT® B nmponeccax XeMOCUHTE3A.

16. buoxumus pacnajga aMUHOKHCIIOT. /le3aMUHUpOBaHNE aMUHOKHCIIOT. THIIBI 1€3aMUHUPOBAHHUS.
OpHuTHHOBBIN UK. CTPYKTYpa U MEXaHHU3M JICHCTBHS TpaHCAMHHA3 U OTAEIBHBIX ()ePMEHTOB
LIUKJIa MOYEBUHOOOPA30BaHMUSL.

17. Merabonusm HykieoTuaoB. Hykieassl. CuHTE3 U pacnaji ypUHOBBIX HYKJIEOTH/IOB.

18. Metabonu3m HykieoTH10B. Hykieassl. CuHTe3 M pacnaja NUpUMUAMHOBBIX HYKJIEOTHIOB.

19. Perynsauus npoiieccoB 0OMEHa BEILIECTB B OpraHU3Me.

20. T'opmonsl. Kiaccuduxkanus u perentopbl FopMOHOB. MeXaHU3MBbI epeiaul CUTHAIOB
TOPMOHAMHU.

21. Cssa3b nporueccoB kaTaboau3Ma U aHabOIM3Ma, SHEPreTUYECKUX U KOHCTPYKTUBHBIX IIPOLIECCOB.
DHepreTuka oOMeHa BEIIECTB.

22. B3auMocBs3b MexIay oOMeHaMu O€NKOB, YIJIEBOJIOB, XKHUPOB U JUNUA0B. KitoueBbie GpepMeHTHI.
Crioco0sb1 perynupoBanust MeTabonu3Ma. PerynupoBanne akTHBHOCTH (DepPMEHTOB.



VI. YueoHO-MeTOAHYECKOE 00ecIIeueHrne JUCIUIIIHHDI
Pexomenayemas aureparypa:
1. Henbcon /1., Kokc M. OcHoBbl Onoxumuu Jlennnmkepa. B 3 Tomax. M.:bunom, 2020r.
2. CesepunoB E.C. buoxumus. Mocksa: I'DOTAP-Menua, 2015.
3. Konemas I, Pem K. Harnsanas 6noxumus. 2009.
JonmostHuTEILHAS JTUTEPATypPa
4. Nelson D., Cox M. Lehninger Principles of biochemistry, 6h ed. 2012
5. Metzler D. Biochemistry. The chemical reactions of living cells. 2008.

VII. [IporpamMHoe o6ecniedenue, npoeccHOHAIBbHBIE 0a3bl JAHHBIX, MATEPHAJIbHO-
TeXHU4eckoe odecrieyeHne AU CHUIIIUHBI

IIporpammHoe obecnieuenne

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
- Microsoft Windows 7 Professional RUS / I3 BHyTpeHHeil cetu
— Mozilla Firefox / CBoG01HOE TUIIEH3NOHHOE COTJIAIICHNE

IIpodeccuonanbHble 0a3bl JAHHBIX, HH(POPMAIMOHHBIE CMIPABOYHBIE CHCTEMbI, HHTEPHET-
pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIEe PecypcChl)

— Consultant Plus

— Garant system

- Sage Journals

— OnexrponHas oudmmorexka UBX PAH

MarepuajbHO-TeXHHYECKOE o0ecredeHne TUCIUTITUHBI

- [TepcoHanbHBIN KOMITBIOTED

— Habop nemoHcTpaniioHHOro 000py10BaHMs

MoseTr BKIItOYaTh B ce€Os: MYJIbTUMEIUWHBIN MPOEKTOP, MPOCKIMOHHBIN 3KpaH, MHTEPAKTUBHAS
JIOCKa, BHUJACO TaHEJIb, MHTEPAKTHBHAS BUIEO I1aHENb, NPE3ECHTAMOHHBIM HOYTOYK W Jpyrue
CpeICcTBa JEMOHCTpAluu Y4eOHOro KOHTeHTa. JlomyckaeTcs HCHONb30BaHUE Il IPOBEICHUS
3aHATHN IEPEHOCHOT0 Ha0opa IEMOHCTPAITMOHHOTO 000PYTIOBAHUSI.

- Jlocka

— OKpaH

— CrienmanusupoBaHHas MeOelb

Jlocka, CTOJIbI MM NTAPTHI, CTYJIbS.

— Hannuue 6ecipoBonnoro nocryna B Matepuer no cetu Wi-Fi



DenepanbHOe rocyaapcTBeHHOE GIOIKETHOE YUYpexkIeHue HaAYKH
HHCTUTYT BUOOPTAHUYECKONU XUMHUHN
uM. akaneMukoB M.M. Illemaxuna u 10.A. OBYHHHHKOBA
Poccuiickoii akagemun nayk
(MUBX PAH)
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IIudp u HaumenoBaHue

Irpynnbl HAYYHbIX CHEHHAJILHOCTEIH:
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YpoBens Bricmero o0pa3zoBanusi: IOATOTOBKA HAy4YHBIX
U Hay4YHO-TI€IarOTUYECKUX KaZpOB B aCIUPAHTYPE
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Pa3pabdorunkm kypca: a.x.H. CmupnoB U.B., 1.0.H. Poickuna E.A.

PaGouass mporpamma  pa3paboraHa B COOTBETCTBUHM C  (heaepaibHBIMU
rocy/1apCcTBEHHBIMU TPeOOBaHUSIMU K CTPYKType mporpamm B acnupantype ([Ipuxas
Muno6pnaku Poccun ot 20.10.2021 r. 1 yTBepKaeHa Y4eOHBIM IUIAHOM aCIIUPAaHTOB
Ha ocHoBaHuu pemeHuss Ydenoro coBeta MBX PAH. CormacHo ¢enepaibHbiM
roCyJapCTBEHHBIM TPEOOBAHMSIM [0 HANpaBICHUIO MOATOTOBKU 1.4. Xumuueckue
Hayku, 1.5. buonormueckue Hayku (ypoBEHb MOATOTOBKH KaJpOB BhICIIEH
KBaM(UKAIMK) U yIeOHOMY IUIaHy acClUPAHTOB, Pa3padOTaHHOTO HA OCHOBE JTHX
TpeboBanuii, mucnuminHa «['enbl, ['enoMm, ['eHoTepameBTHUECKHE MpemapaTb»
ABIIIeTCS  (PaKyJbTaTUBHOM  JUCIHHMIUIMHOW  0Opa3oBaTeNbHOW  KOMITOHCHTHI
o0Opa3oBaTenpHON MporpamMMbl Mo HampasieHuto 1.4. Xumuueckue Hayku, 1.5.
buonornueckue Hayku.

1. lean u 3apa4u

'eHOMUKA 3aHUMACTCSI WM3YYCHHEM CTPYKTYPBI, (YHKIHA U MEXaHW3MOB pPabOTHI
ICHOB, KOTOpPbIE  COCTaBIsIET TIC€HOM  OpraHm3ma. [ eHOTepameBTHUYCCKHE
JEKapCTBCHHBIE  MpermapaTsl - O3TO JOCTAaTOYHO HOBOE  HANpaBleHUE B
OMOTeXHONOrHMYeCKOW  MHAycTpuu.  DapmareBTUYecKOW  cyOCTaHIMEH  ATHX
MpermapaToB SBISCTCS PEKOMOWHAHTHAs HYKJICHMHOBAs KHCIIOTA, IO3BOJISIOIIAS
OCYIIECTBIISATh PETYJIMPOBAHUE, pPENapaluio, 3aMEHy, J00aBJICHUEC WM yIaJICHUE
TCHETUYECKOW TOCIIe0BaTeNbHOCTH. JlaHHBIE mMpenaparbl MPEICTaBISIIOT COOOM
MHHOBAIIMOHHBIC Ipenaparhl s MEAMIIMHCKOrO0 NMPUMEHEHHUS Ha OCHOBE TI'C€HHOM
Tepanuy, KJICTOYHOH Tepanmuu W TKAHE-WH)KCHEPHBIX MPOIYKTOB. JlucuuruimHa
IpeHa3HaueHa I O3HAKOMJICHHUS C COBPEMCHHBIMU IPEACTaBICHUSAMHU B 00J1acTH
TCHOMHUKH W HOBOTO HANpaBlICHUS B OWOTEXHOJIIOTUH - TCHOTEPAIICBTHYSCKUC
JeKapcTBeHHbIE mMpernaparbl. OCBOEHUE NUCUUIUIMHBI TO3BOJIUT CPOPMHUPOBATH Y
OyAyIIX UCCIIeIOBATENICH TOCTATOYHON TEOPETUIECKON 0a3bl i padOTHl B JAHHON
o0acTu.

2. O0bem nporpamMMbl M BU/AbI Y4eOHOH padoThI

®dopma 00ydeHHsI: OUHAasI.
OO0 00beM TUCHMILIUHBI: 2 3a4EeTHBIE SIUHALBI I 72 aKkaIeMUYECKAX YacOB.

Bcero AynuTopHbIE 3aHATHUSA (4ac), B TOM YHCIIE: CamocrosiTenbHas
4acoB pabora (Jac)
JEeKIMU | TpaKTUYecKue | JlabopaTopHbIe
3aHATHSA paboThI
72 (cemMuHapBbI)
44 - | - 28
44

Pacnpenesienne ayIMTOPHBIX YACOB 10 T€MAaM M BHAaM y4eOHOil padoThI:

AyaMTOpHBIE 3aHATHSA

Ne
HaunmMmenoBanme rem (4ac) B TOM 4mcJie
Jlekuun | CemuHapBI
1 T'enn! - ['enom - ['enomuka. Pa3aesnnl reHOMUKH. 4

2 OyHKIMOHANBHAsA TeHOMUKA. OYHKIMOHAIbHAS 6
aHHOTALAA T'€HOMA.
3 | CexBenupoanue JJHK. Metozb! cekBeHnpoBaHusl. 4




4 | CrpykrypHasa reHoMuka. CTpyKTypHas aHHOTaLMs 6
— pa30uBKa reHOMa Ha T'eHBI.

5 | Caremmntnas JJHK- ocroBa JIHK mommmopduzma. 4

6 Cucremuas 6uosorust. CeTd ¥ MOJIEIH. 4

7 I'enoTrepaneBTUyecKue mpenapaTbl — HOBOE 4
HapaBJieHUE B OMOTEXHOJIOTHYECKON HHYCTPHH.

8 | HomenknatypHble CXeMBbl i IEPEIOBBIX BUIOB 4

JICUCHMUSL.
9 Co3znanue 1eKapCTBEHHBIX CPEJICTB HOBOTI'O 4
MIOKOJIEHUS: OT UJEH JI0 POU3BOJICTBA.

10 MonexynsipHast METUITTHA. A
Bcero: 44
Hroro: 44

3. Copep:xkanue y4eOHOM M CIHUIIIMHBI
Tema 1. I'ennl - 'enom - I'enomuka. Pa3aeansl reHOMUKH.

CpaBuuTenbHas, (QyHKIMOHAIbHAA W CTPYKTypHas TeHoMHuKa. CpaBHUTENbHBIH
aHaJIM3 OpPraHMU3alli U CTPYKTYpbl F€HOB M I'€HOMOB IIJIa3MUJ, BUPYCOB, OpraHELI,
MIPOKApPUOT U 3YKapUOT. XpOMOCOMHAsl OpraHu3anus reHoB u Hekonupyromeit JTHK.
YPOBHU MOJIEKYJISIPHON OpraHu3aluy TeHOMOB. CTPYKTYpHbIE KOMIIOHEHThHI TEHOMOB.

Tema 2. ®yHKUMOHAJbHASI TEHOMHUKA.

@OynkiuonanbHas reHomuka. Texnomormn NGS (next generation sequencing -
cekBenupoBanue JIHK), MUKpOUMIIOB, HMMMYHONpEHUNUTAIIMM XpOMATHHA U
JAIbHEUIIETO CeKBEHUpOBaHMs cBsi3aHHBIX ¢ xpomatuHoM JIHK (ChIP-seq),
texHojoruu uccienoBanuss J[HK-Oemok B3aumoneiictBus. ['eHetnueckas u
SMHUTeHETUYECKas PEeryJIsui reHOB. B3anMoieiicTBre TpaHCKPHUITIIMOHHBIX (PaKTOPOB
u perynstopHbix 6enkoB ¢ JJHK. @dyHkiuonansHas aHHOTAIUS TeHOMA.

Tema 3. CexBenuposanue JHK.

Mertonbl cekBeHUpOBaHHUs. [ €HOMHO-3K30MHOE CEKBEHUpOBaHue. [ladrmuiaiiHel it
T'e€HOMHOTI'0-3K30MHOTO CEKBEHHUPOBAHUS, Kiaccupukanmuu ~ BapUAHTOB 10
MMaTOT€HHOCTH. ba3pl MaHHBIX. BBICOKONPOM3BOAUTEILHOE CEKBEHUPOBAHHUE B
meauimHe. NGS B MeaunuHe TIja3aMHd  KIMHHIACTA - METOAbI, KIMHHYECKOE
3HAYEHUE, NHTEPIIPETALH.

Tema 4. CTpyKTypHasi TeCHOMHMKA.

CTpyKTypHbIE 3JIeMEHTBhl I'eHoMa 3yKapuoT. CTpyKTypHas aHHOTalMs — pa30uBKa
reHoMa Ha reHbl. l'eHHble ceTH. CTpyKTypa TIe€HOMa 4YeEJIOBEKa W BapHallUU.
OmnpeneneHne MPOCTPAHCTBEHHOTO CTPOCHUS «KJTFOYEBBIX» OCITKOB.



Tema 5. CaresuiutHas JIHK - ocnoBa IHK-noiumopdusma.

CopepxaHve M JOKaJIM3allMs B XpoMocoMax, kinaccupukanus. [ammotunsl u
ralioOTUNHAPOBaHUE.  BHOTEXHONOrMM  KapTUPOBAaHHMS IE€HOMOB Ha  OCHOBE
rarjIOTUIIMPOBAaHUS,  ucnoyib3oBanue JHK-ranmnmotunupoBanuss B MpPaKTHKE.
3HauuMocTh U (yHKuMOHanbHas poub careumtHOM JIHK. Mobunsusie JTHK
reHoMoB. CTpoeHue u Kiaccuukanusi.

Tema 6. Cucremuasi 0uoJiorus.
CuctemHast 6monorust (CeTd W MOJENH). DKCIEPUMEHTAIbHBIE METOJbI CHCTEMHOMN
Ouosioruu. ['eHOMHMKA - TpaHCKPUNTOMMKa - HpoTeomuka. [locTreHOMHbIE

TCXHOJIOT'HH.

Tema 7. 'eHoTepaneBTHYECKHE NIPENAPATHI — OHO M3 HOBBIX
HANpPABJCHUH B OMOTEXHOJIOTH4eCKOH MHIYCTPHH.

Pa3paboTka reHOTEPANeBTUYECKUX JIEKapCTBEHHBIX IIpernapaToB TUISt
[EPCOHAIM3UPOBAHHON Tepamuu - MeraTpeHa pa3BuTus Ouomenuuusbsl. Kax
paboTaroT IeHOTEpareBTUYECKHUe npenaparsi? HopmarusHo-npaBoBoe

peryJiupoBaHue MpenapaToB JJIsl TEHHOM TEpaIuu.
Tema 8. HomeHKJIaTypHBIE CXeMBbI /IS IepPe10BbIX BU/I0B JIeYeHHS.

Howmenknatypa TeHOTEPaeBTUYECKUX JIeKapCTBEHHBIX MIpEeraparToB:
MEXIyHApOAHBIA ONbIT. HOMEHKIATypHBIE CXEMBI /I MEPEIOBbIX BUIOB JICUCHUS -
mpemnapaTsl Ui TeHHON Tepamuu, Mpenapathl sl KJIETOUHOM Tepamuu, MmpernapaTsl
JUTsl TEHHOW Tepanuu Ha OCHOBE KJIETOK, MpPEerapaThl JAJisd Tepanuy Ha OCHOBE BUPYCOB.
Tepanus CAR-T.

Tema 9. Co3nanue JJeKapCTBEHHBIX CPECTB HOBOTO MOKOJIEHHsI: OT H/IeH 10
NMPOU3BO/ICTBA.

Coznanne JeKapCTBEHHBIX CPEJICTB HOBOI'O IMOKOJEHHS: OT MJIEU JI0 MPOU3BOJICTBA.
Perynstopnas nayka (pykoBoactBo ICH). OOGmme TpeOoBaHUS K NPOU3BOJCTBY
reHOTEepareBTUYECKUX IpenaparoB. McneiTanus QapManeBTHYECKOW CyOCTaHILIUU.
VcnipiTaHus JIEKapCTBEHHOTO Ipenapara.

Tema 10. MousiekyasipHasi MeIUI[HHA.

MonekynsipHass MeOuIMHa - 3TO (U3MYECKHe, XUMHUYECKHe, OUOJIOTMYECKUEe U
MEJIULMHCKUE METOABl HCCIENOBAHUM, KOTOPBIE HCIOIB3YIOTCS U1 OIMCAHHUSA
MOJIEKYJISIPHBIX CTPYKTYp M MEXaHU3MOB T'€HETHYECKUX OIIMOOK, OINPEAeSIOTCs
OCHOBHBIC MOJICKYJIIDHBIE M TeHETUYEeCKHE OIMMOKHM 3a0o0NieBaHMiA, a TakKKe
pa3pabaThIBalOTCS MOJIEKYJISPHBIE METO/bl BMEIIATENbCTBA AJI UX KOPPEKTUPOBKH.
JIMarHOCTHKa MOHOT€HHBIX OOJI€3HEW C HMCIOJIB30BAHUEM METOJIOB MOJEKYISIPHO-
FEHETUYECKOTro aHain3a. (OHKOreHEeTHWKa - HAINpaBJICHUE TEHETHKH, H3ydarollee
MPUYMHBI BOSHUKHOBEHUS U (PYHKIIMOHUPOBAHHUSI OITYXOJIH.

5. UTOroBbIi KOHTPOJIb


https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/ema-regulatory-science-2025-strategic-reflection_en.pdf

3auéT MpOBOAUTCS B BHJE CIAHHOTO pedepara Ha TeMy, NPEIJIOKCHHYIO B
nporpamMmMe. Pedepar mpoBepsieTcs Ha OPUTHHAIBLHOCTh B CHCTEME «AHTHUIUIATHATY.
OpUruHAIBHOCTH COAEPKATENBHOM YaCTH TOJKHA COCTABISATh HEe MeHee 75%.

®opma HNuauxaropsl Hroroseii
KOHTPOJIA pe3yJbTaTt

Pedepat monHo 1 cuepnbIBaroe pacKphIBaeT
TeMy. ACIIUPAHT JEMOHCTPHUPYET YBEPECHHBIC
3HAHUSI TEOPHUU.

Pedepar packpriBaeT Temy, HO €CTh
HE3HAYUTENbHbIC 3aMEeUaHusl, HECYILIECTBEHHBIE

3auér HETOYHOCTH.

Pedepat He monHoOi Mepe pacKphIBaeT TeMy, eCTh
CYIIECTBEHHBIC 3aMedanus. MiMerores
CYIIIECTBEHHBIC HETOYHOCTH.

Pedepar wacTudHO (B CyIIECTBEHHOH €T0 YacTH)
WUJTH TTIOJTHOCTHIO HE PACKPHIBAET TEMY.

3a4€T

HE3a4CT

Tembl pedpeparoB:

1. XpomocoMmHas opraHu3ainus reHoB u Hekoaupyrouen JTHK.

2.  YpOBHU MOJIEKYJISIPHOWU OpraHU3aIlMi T€HOMOB.

3.  CrpyKTypHbIE KOMIOHEHTbI TEHOMOB.

4. Ilytu oOpa3oBaHUs TEHHBIX CEMENUCTB.

5. Snepnsiit TE€HOM 3YKapHOT: OpraHu3anus XpOMaTHHa, THUIIBI
IIOCJIEIOBATEIIbHOCTEN B TEHOME.

6. SlnepHbIl TEHOM 3YKapHOT: NPUYMHBI FT€HOMHBIX NEPECTPOEK, OpraHu3alus U

JKCIIPECCUSI TEHOB.

7. XapaKTepUCTUKA FT€HHbIX TAHJIEMOB, UX JIOKAJIU3allMsI B TEHOMAX.

8. T'eneTmyeckuii HOMUMOPPHU3M.

9. Caremnmurnas JIHK- ocnoBa IHK-nonmumopduzma.

10. 3HaunmocTs U GyHKIIMOHANBHAS pouib caTeruTHol JJTHK.

11. TamioTUBI ¥ TaIJIOTUITUPOBAHHKE.

12. BUOTEXHONOTMM KAPTUPOBAHUS TE€HOMOB Ha OCHOBE TaIUIOTUIIMPOBAHUS,
ucnonb3oBanne JJHK-rannorunupoBanus B IPaKTHKE.

13. IS-anemeHTBI, TPAHCIIO30HBI,  BUPYCHBIE U HEBUPYCHBIE PETPOTPAHCIIO30HBI,
IIPOLECCUPOBAaHHBIE NICEBIOICHBI.

14. MexaHu3Mbl peTPOTPAHCIIOZUIINH.

15. Posnb peTpoTpaHCIIO30HOB B TEHOME YEJIOBEKA.

16. Ponb 00paTHOM TPpaHCKPHIIIIMK B BOJIIOIMHA T€HOMOB.

17. KomOuHaTOpHBIE NEPECTPONKHA T€HOMOB 3YKapHOT.

18. Wnes obuiero reHodoHaa BCero ;kMBoro Mupa. Bkiaa nepecTpoek B 3BOIOIHIO
FE€HOMOB, ITyTH peOpraHU3alii FT€HOMOB.

19. CpaBuurenbHass reHomuka. CpaBHeHHE OaKkTepUalbHBIX T'€HOMOB, TI'€HOMa
JIPOXOKEH, paCTEHUI, TEHOMA IMPUMATOB U TEHOMA YEJIOBEKaA.

20. Tpu ypoBHs GyHKIIMOHUPOBAHUS. THIIBI B3aUMO/ICHCTBUS T'€HOB.

21. Meroanueckue noaxoabl QyHKIIMOHATEHONW TeHOMUKH U UX TIPUMEHEHHE.

22. TpaHckpuntomMuka. MeTo1bl TPAHCKPUIITOMUKH.



23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.
38.

buomenuumnHckue ucciie10BaHNs TEeHOMOB.

[TpeBeHTHBHAS] MEIUIIMHA U TEHOMHBIN MOIUMOPHU3M.

JlocuMntomaruyeckas IMarHoCTUKa reHHbIX Oosie3Hei. [ 'eHorepamnusi.

HoBas HaydHast naeosoruss 1 NPUHLUIIBI CPABHUTENBHOIO aHAJIN3a T€HOMOB:
KJIACTEPHBIA aHaJIU3.

CTpyKTypHBIH aHaIW3 TEHOMOB - ¢u3nveckoe kaptuposanue. [loctpoenue
KOHTHUTA.

PazpaboTka  reHOTepaneBTMUYECKMX  JIEKAPCTBEHHBIX  IpenapaToB s
NEPCOHATU3UPOBAHHON TEPAIIUU - METaTPEH]] Pa3BUTHS OMOMETUITUHBIL.
Homenxkiatypa TE€HOTEPAIEBTHYECKUX JIEKapCTBEHHBIX IIpETapaToB:
MEXAYHApPOJHBIN OTIBIT.

HomeHnknarypHsle cxembl JJIs1 IEPENOBBIX BUJOB JICUEHHUS - IpenapaTsl JJIs
TeHHOH Tepanuu.

HomeHknarypHsle cXxembl JJIs1 IEPENOBBIX BUJOB JICUEHHUS - IpenapaTsl IS
KJIETOYHOW TE€paruy Ha OCHOBE KIIETOK.

HomeHnknarypHsle cxembl JJIs1 IEPENOBBIX BUJIOB JICUEHU - Ipenaparsl IS
Tepanuy Ha OCHOBE BUPYCOB.

Tepanus CAR-T.

Co3naHue JIEKapCTBEHHBIX CpPEACTB HOBOIO IOKOJIEHUSA: OT MU 10
IIPOU3BOJICTBA.

Perynstopnas wnayka (pykoBoiactBo ICH). TpeGoBanuss kK MpOU3BOACTBY
TE€HOTEPANIEBTUYECKUX IIPENapaToB.

OO6mue TpeboBaHUS K MPOU3BOJACTBY T'€HOTEPANEBTUYECKUX MPErapaToB.
Ucnbitanusa ¢dapmaneBTuueckoil cyOcTaHuuu. McnblTaHUsl JIEKApCTBEHHOTO
npenapara.

BricokomnpousBoautensHoe cekBenrpoBanue (NGS) B menuimse.

NGS B MenuuuHe riiazaMu KJIMHULUCTA - METOJIbI, KIMHUYECKOE 3HAYEHUE,
MHTEPIIpETALMSL.

39. MonekynspHas MeAuLKMHA. J[MarHOCTHMKA MOHOTE€HHBIX O0JIe3HEH.
40. OHKoOreHeruka.
6. YueOHO-MeTOANUYeCKOe 0OecniedeHne AU CIUIITTUHBI

Jlureparypa.

1. JLHU. ITarpymes. Okcnpeccus renos. M. Hayka, 2000.

2.  Annbeprc b.OcHoBBI MoseKyIsspHO# Ononoruu kietku. 2018.

3. JLUM. Ilarpywes. UckyccTBeHHble reHeTnyeckue cucreMbl. T.1. I'ennas u
oenkoBast mnxeHepus. M. Hayka, 2004.

4. C.H. lllenkynoB. I'enernueckas unxeHepus. CubUpcKoe YHUBEPCUTETCKOE
u3narenscTBo. HoBocubupcek. 2010.

5. CsepmnoB E.JI. B3rnsag Ha xu3Hbp yepe3 OokHO reHoma: B 3t1. Ouepku
CTPYKTypHOI MonekyisipHoi reneruku. T. 1. M. Hayka, 2009.

6. N.®. Kumynes. OOmas u  MonekyiaspHas  reHeruka.  Cubupckoe

YHHUBEpcUTETCKOe u3aarenbcTBo. HoBocubupcek. 2003.

Dale J.W., von Schantz M. From Genes to Genomes: Concepts and Applications
of DNA Technology. 2002 John Wiley & Sons, Ltd.

Primrose S.B, Twyman R.M., Old R.W. Principles of Gene Manipulation: Sixth
Edition.

B.S. Ahloowalia, M. Maluszynski, K. Nichterlein. (2004). Global impact of

mutation-derived varieties. Euphytica. 135, 187-204.


https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/ema-regulatory-science-2025-strategic-reflection_en.pdf

10. Jones M. (2015). The invention of recombinant DNA technology. Berg, Boyer,
Cohen. Life sciences at Chemical Heritage Foundation;

11. Doogab Yi. The Recombinant university: genetic engineering and the emergence
of Stanford biotechnology. University of Chicago Press, 2015.

12. Regalado A. (2016). The World’s most expensive medicine is a bust. MIT
Technology Review.

13. Heidi Ledford. (2017). Broad Institute wins bitter battle over CRISPR patents.
Nature. 542, 401-401.

14. McDivitt P. (2017). Green technology: Disease-resistant GMO tomato that could
eliminate need for copper pesticides, double yields—blocked by public fears.
Genetic Literacy Project.

15. PekomeHmanuu 1o opraHu3aliy MPOU3BOJCTBA, OLICHKE Ka4eCcTBa, MPOBEICHUIO
JTOKIIMHUYECKUX W KJIMHHYECKUX  HMCCICJOBAHUNW  T'CHOTEPAIEBTHUYCCKUX
JIEKapCTBEHHBIX  mpemapatoB. M.:  «Jlabopatopus  3HaHui»,  2018.
http://clinicaltrials.gov

16. Statement from FDA Commissioner Scott Gottlieb, M.D. and Peter Marks, M.D.,
Ph.D., Director of the Center for Biologics Evaluation and Research on new
policies to advance development of safe and effective cell and gene therapies.

17. Nomenclature schemes for advanced therapies (substances for gene therapies,
substances for cell therapies, substances for cell-based gene therapies and virus-
based therapies).

18. Onedup FO.B. u ap. Homenknatypa OMOMEIUIMHCKUX KJIETOYHBIX MPOIYKTOB.
Pemenuym. 2017;3:6-11.

19. FDA. Approved Cellular and Gene Therapy Products.

7. IlporpammHoe obecrnieyeHue

— Microsoft Office Professional Plus 2010 / U3 Buytpenneit cetu UbX PAH
— Microsoft Windows 7 Professional RUS / 13 Baytpensneii cetu UbX PAH
- Mozilla Firefox / CBoOOIHOE TUIIEH3UOHHOE COTIIAIIIEHUE

8. IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMAIMOHHBIE CIIPABOYHbIE
CHCTEeMbI, HHTEPHeT-pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/IbHbIE Pecypchl)

- Consultant Plus

- Garant system

— Sage Journals

— OnektponHas oubanoreka 'HI] UBX PAH

9. MartepuajibHO-TeXHHYeCKOe o0ecneyeHre IMCUMILINHBI - TUIIBI ayINTOPHH,
OCHAILICHUE aAYyAUTOPHUIA

— [IepconasbHBIN KOMIIBIOTED

— Habop neMoHcTpaninoHHOro 000pyA0BaHUs

MoseT BKIIOYaTh B c€0Si: MyJbTUMEIUIHBIA IPOEKTOP, MPOEKIMOHHBIM 3KpaH,
UHTEpAaKTHBHAas  JOCKa, BHMJIEO IIaHENIb, WHTEPAKTUBHAs  BHJEO  IIaHEID,
MPE3CHTAIIMOHHBI HOYTOYK U JAPYTHe CPEICTBA IEMOHCTPAIIMH Y4eOHOTO KOHTEHTA.
JlonyckaeTcsl MCIOJIb30BaHME [UIs IPOBEICHUS 3aHATUH INepeHocHoro Habopa
J€MOHCTPALIMOHHOTO 000PYOBaHMSL.

- Jlocka


http://clinicaltrials.gov/

— DKpaH

— CrneunanusupoBanHas MmeOemb

Jlocka, CTOJIbI WK TIAPThI, CTYJIbSI.

— Hamane 6ecnipoBoHoTro Hoctymna B MaTepHet o cetn Wi-Fi



DenepanbHoe rocyAapcTBEHHOE GIOIKETHOE YUpekIeHne HayKu
HHCTUTYT BUOOPTAHUYECKOU XUMUN
UM. akageMukoB M.M. lllemsiknna u ¥0.A. OBYHMHHHKOBA
Poccuiickoii akagemun Hayk

(MBX PAH)

I.¢.-Mm.H. B.A.Oneiinnkos
ot «02» Hos16pst 2022r.

PABOYASI ITPOTPAMMA TUCHHAILINHBI

«MOJIEKYJIIPHBIE MEXAHWU3MBI PEI'YJISILUA
UMMYHHOM CUCTEMBI»

Indp n HaumenoBanue

rpynnel HAy4YHbIX CIENUAILHOCTEH]:
1.5. bronoruueckue HayKu

1.4. Xumuueckue HayKu

YpoBens Bpicmero o6pa3oBaHust: MOArOTOBKA HayIHBIX
¥ HayYHO-TIeJarOTUYECKUX KaIpOB B aCIUPAHTYpE

®opma o0ydeHun: OUHas

Mocxksa — 2022



PazpaGorunku mnporpammbl: akagemuk PAH T'a6u6o A.l'.; akamemuk PAH Jlees C.M.;
akanemuk PAH Henocnacos C.A.; npod., 1.x.H. benorypoB A.A.; un.-kopp. PAH Yynakos /.M.,
1.6.1. Pyomos FO.I1.

Pabouas mnporpamma cocTaBieHa Ha OCHOBaHMU (helepalbHbIX TI'OCYAApPCTBEHHBIX
TpeOoBanuil Bbicuiero oOpasoBanus (OI'T BO), pazpaboTaHHBIX [UIsl peaqu3allid OCHOBHBIX
npodecCHOHATIBHBIX 00pa30BaTeNbHBIX IPOrpaMM  BBICIIEr0 00pa3oBaHHUA - POrpamMm
NOJArOTOBKM HAYyYHO-IIEarOTMYECKUX KaJpoB B AaCHUpPAaHType IO HampaBieHuoo 1.4.
Xumunueckue Hayku, 1.5. buonornueckue Hayku.

CornacHo ¢enepaabHBIM TOCYJapCTBEHHBIM TPeOOBAHUSAM 10 HAIPABJICHUIO TTOATOTOBKU
1.4. Xumunueckue Hayku, 1.5. Buonoruueckue Hayku (YpOBEHb HMOJTOTOBKM KaJpOB BbICIIECH
KBaJTM(HUKAIMKA) W 10 Hay4yHbIM crenuansHocTsM 1.4.9. Buoopranmdeckas xummus, 1.5.4.
buoxumus, 1.5.3. MonekynspHas Ouonorus u ydyeOHOMY IUIaHY aCIMpaHTOB,
pa3zpaboTaHHOTO Ha OCHOBE ITUX TpeOoBaHuil, aucHuminHa «MosekynsipHble
MEXaHU3Mbl PEryJslUM HMMMYHHOH CHCTEMbD» SIBJISI€TCSI JAUCLUUIUIMHOM 1O  BBIOOpY
00pa3oBaTeNbHOW KOMITOHEHTBI 00pa3oBaTEeIbHON MporpaMMbl acmupanTypbl. O0BEM Kypca
cocTaBiiseT 36 akageMuyeckux 4acoB (1 3aueTHas eaMHuUIA), U3 HUX 32 aKaJeMHUYECKHX 4acoB
JeKIHiA, 4 9acOB CaMOCTOSITEJIbHON BHEAyIUTOPHON pabOTHl aclMpaHTOB, BKIOYAass KOHTPOIb
3HAHUH.

I. Heau u3a7a4M H3yYeHUs AMCUMILIUHBI.

1.1. Ieap AUCHMIUIMHBI: O3HAKOMJICHHE C COBPEMEHHBIMU JOCTHKEHUSAMH B 00JacTu
UMMYHOJIOTHUH.

1.2. 3agauyn TUCHUIIMHBI: O3HAKOMHUTH ACTHPAHTOB C COBPEMEHHBIMU TPEICTABICHUSIMH 00
UMMYHHOH CHCTEME KUBOTHBIX U YEIIOBEKa, C OCHOBHBIMHM YYaCTHUKAMH UMMYHHOTO OTBETa W
GYHKIUSAX TOMyJISAUUA W CyOTONMyJslUid HWMMYHOKOMITIETEHTHBIX KIETOK U peryJisiuen
UMMYHHOUH CHCTEMBI.

1.3. CBs3p ¢ JApyruMU JUCHMIUIMHAMHU: JHCHMIUIMHA «MOJIEKYIIpHbIE MEXaHU3MBbI
perynsuuyd UMMYHHOW CHUCTEMbD» B TOM HJIM UHOW CTENEHH MMEET HEMOCPEJACTBEHHYIO CBS3b
MPaKTUYECKH CO BCEMHU JAUCHUIUIMHAMHU, HW3YYaeMbIMH Ha TMPOTSHDKCHUH BCEro BPEMEHHU
OBJIQJICHUS aclIUpaHTaMH 00pa30BaTEIbHON MPOTrpaMMBbl IO TPyIIIaM HAYYHBIX CIIEUATbHOCTEH
1.4. Xumunueckue Hayku U 1.5. buonornyeckue Hayku.

I1. O6bem CUMIIMHBI M BUBI Y4eOHOI padoThI

®opma o6yuenus — OUHA S
O0muii 00beM TUCHMILINHBL: | 3aUueTHasa eIUHALA WK 36 aKaJIEMUYECKUX 4acoB.

Bcero AyauTopHbIe 3aHATHUS (Yac), B TOM YHUCIIE: CamocrositensHast | KonTponb
4acoB Pabora (uac) (gac)
JEKIUM | MpaKTUYeCKue | JadopaTopHbIe
3aHATUSA paboTHI
36 (cemuHapbI)
28 4 4
28

PacnpenesieHue ayJUTOPHBIX YACOB 10 TEMAM M BUIaM Y4eOHOI padoThI:

No HaumenoBanue Tem u pasznenos (dac), AyautopHble 3aHITUS (Yac)
(c pa3BepHYTHIM COZIEPKAHUEM Kypca B TOM YHCJIC
B TOM YHCIIE: TIO KAXKIO0W TEME U pa3lieny) Jlexkum | CemuHaphbI




1 | BBenenue B UMMYHOJIOTHIO. MeinaTopbl HMMYHHBIX 4 -
MIPOIIECCOB HA NMPUMEPE ITMTOKHHOB CEMENCTBA
dakxropa Hekpo3a omyxoiei (TNF).
2 | UnxeHepus aHTUTE. 4
3 | KomOuHaTOpHBIEC TOIXOABI B OMOJIOTHH. 4
4 | HoBble mOAXO/IbI K TEPANUU ayTOUMMYHHBIX 4 -
3a00JICBaHHI.
5 | AnonTtuBHas umMmyHotepanus T-1mumdonnramu, 4 -
MOTU(UITIPOBAHHBIMA XUMEPHBIMH aHTUTCHHBIMHU
peLenTOpaMH.
6 | IIporeocombl. MexaHU3M yOUKBUTUHHUPOBAHHE. 4
7 | IlepcieKTUBBI pa3BUTHSI IMMYHOJIOTHH, 4
UMMYHOOHUOTEXHOJIOTHSI.
Bcero: 28 -
Hroro: 28
III. Conep:xkanne kypca
Pazgea 1.
MeauaTopbsl HMMYHHBIX IPOLIECCOB HA MPUMepe HUTOKHHOB ceMeiicTBa akTopa HEeKpo3a
onyxoJeii (TNF)

OcCHOBHBIE BEXHW Pa3BUTHS MMMYHOJIOTHH JBOJIIOIUS UMMYHHOM CHCTEMBl y OPTaHU3MOB OT
MpOCTEUIINX /10 BhICIIUX. [IpuHIMIBI pacnio3HaBaHus «cBOU-uyxoi». J./xennep, JI.Ilactep,
N.Meunukos, I1.Dpnux, K.Jlangmreitnep, @®.bepuer, Bkiag B pa3BUTHE HMMYHOJIOTHHU.
BBenenue B umMmmyHosoruto. Knaccudukaiusi TUTOKMHOB U UMMYHOMOJYJISTOPOB. Meanatopbl
UMMYHHBIX ITPOIIECCOB HA MPUMEPe IUTOKMHOB ceMeicTBa akTopa Hekposa omyxoneit (TNF).

Pa3pea 2.
HNnoxenepusi aHTuTe

BpoxneHHblii ¥ aJanTUBHBIA MMMYHHUTET: POJIb U OCHOBHBIE XapaKTepUCTUKH. OCOOEHHOCTH
pelenTopoB BPOXKICHHOIO M aJalTUBHOIO HMMMYHWUTETA. [IpMHLIMIBI MMMYHOJIOIMYECKOTO
y3HaBaHus. MiIMmmyHonornueckas namsate. Curnanuur. MHxeHepus aHTUTEI.

Pazgen 3.
KoM0OuHaTOpHbIE MOAX0AbI B 0MOJI0THH

KoMOuHaTtopHble MOAXOABI B OHMOJOTMM W XUMHH. KIETKH BpPOXKIEHHOTO MMMYHHTETa U HX
¢byukun. Oynkuuu u nuraasl Fe, TLR-u NOD-peuentopos. T- u B-numdonutsr: pyHkunu u
deHoTunmyeckue Mapkepol. Kartamutudeckwe aHTtHTena. MUKpPOQIIIOMIHBIE TEXHOJIOTUU B
MMMYHOJIOTMH. XUMEPHBIM aHTUTeHHbIN perenTop, 4 nokonenus. CART — Tepanus: BKiroYeHUE
Y BBIKJTIOUCHUE.

Paznen 4.
HoBble moaxoabl K Tepanuu ayTOMMMYHHBIX 3200J1eBaHHit

[ToueMy HeoOXOAMMO UCKaTh HOBBIE CHOCOOBI JjeueHusi? HoBble MOAXOOBI K Tepamuu
ayTOMMMYHHBIX 3a0oneBaHmidi. [ €HHO-WH)KEHEPHBIC TpenapaTsl: JOMOJIHEHHE K Oa3uCHOM
Tepanuu. bonesnp Anblureiimepa, paccessHHbIN CKIIEPO3.



Pasnen S.
AnontuBHasi uMMYHoOTepanus T-mMpouuramu, MOAMPUIUPOBAHHBIMUA XUMEPHBIMH
AHTUTeHHBIMH pelenTopaMu

AponTuBHas ~ uUMMyHoTepamus  T-mumdoruramMu,  MOAM(DHUIMPOBAHHBIMH  XUMEPHBIMHU
aHTUTeHHBIMM perenropaMu. iMmyHonaronorus. HapyiieHns cucteMmsl pacrio3HaBaHUS «CBOM-
yyXoi». AyToMMMyHHBIE mpouecchl. MMmyHomorus paka. VMMMyHOIaTosorus M BHPYCHI.
NmmyHonepuuutel. Iloaxoasl kK Tepaniui IMMYHOIATOJIOTHI.

Pa3znea 6.
IIpoTeocombl, MeEXaHN3M YOUKBUTHHUPOBAHUS

YOUKBUTHH-TIPOTEACOMHAsI CHCTEMa — OCHOBHAs CHCTEMa Jerpajalru OCJIKOB B KJIETKaXx.
y‘-IaCTI/IG CUCTEMBI B IATOI'CHE3C MHOTHUX HGprOILGI‘GHGp&THBHBIX 38,60JI€B8,HI/H>'I, TAaKHUX KakK
Oose3nn Aubireiimepa u IlapkuHCOHA, aMHOTPOIHBIM JIaTepaIbHBIM CKJIEPO3, MPHOHHBIC
Oone3nu u psix Apyrux. [Iporeomutudeckas nerpaganus OCIKOB - OJIHA U3 KIIOYCBBIX CTAAHIA B
pa3pylIeHUH MUEIHHA.
Paznen 7.
IlepcnekTUBBI pa3BUTHSI HMMYHOJIOTHH, MMMYHOOMOTEXHOIOT U

TepameBTudyeckue aHTUTENa W HMX KOHCTPYHMpOBaHME. TepanmeBTHYECKHE aHTUTENla U UX
MEXaHU3MBbl JeWcTBUS. bu- m TpudyHKIMOHANbHbIE aHTHTENa. CEKBEHHMPOBAHME KaK METOJ]
ananuza antuten. CAR-knetku. HoBeliirie MeToquku co3ianus U aHanu3a antuten. OdpaTHas
T'CHCTHKA.

IV. CamocrositesibHas pabora

JucuuiuinHa Ga3upyeTcs Ha ayJIUTOPHOM M CaMOCTOSITEIbHON BHEAayJIUTOPHOM paboTe
acnupaHToB. [IpenycMOTpeHO caMOCTOSTENbHOE U3YYEHHUE OTJIENIBHBIX BOIPOCOB JIEKIIUOHHOTO
Kypca IUCHUILIMHBI «MOJNEKYIsSIpHbIE MEXaHU3Mbl PEryJsLlMd MMMYHHOH CHCTEMBD» B BHJE
npopabOTKM JIEKIIMOHHOIO MaTepuajla M COOTBETCTBYIOIIMX pa3fesioB JUCLUIUIMHBI IO
yueOHHUKAM.

V. UTorosasi npoBepKa 3HAHUM

Y4eOHbIH M1aH M0 TUCIHUILTHHE «MOJIEKYIISIpHBIE MEXaHU3MBI PETYJISIIUN UMMYHHOW CHCTEMBD)

npeaycMaTpuBaeT KOHTPOJIb 3HaHUHM B popme cauu pedepara.

IIpumepHbie Tembl pedepara:
1. Menuaropbl MIMMYHHBIX IIPOLIECCOB HA IIPUMeEpe HUTOKUHOB ceMelcTBa (hakTopa HEKpo3a

onyxouieii (TNF).

WuxeHepus aHTUTEI.

KoMOuHaTopHBIE MOAX0/1bI B OMOJIOTUU U XHMHUHU.

YeTslpe NOKOJIEHUS XUMEPHBIX aHTUIeHHBIX perentopos (Car).

Hcnonb3oBanne MUKPOQIIOUAHBIX TEXHOJIOTUIA B UMMYHOJIOTHH.

Karanutuueckue aHTuTena.

[IyTtu nosnyuyeHne KaTaTMTUYECKUX aHTUTEIL.

Mukpo@Jiton1HbI€ TEXHOJIOTUU B UMMYHOJIOTHH.

. XUMEepHbI aHTUTCHHBIA PELENTOp, 4 MOKOJICHUS.

10. CART — tepanusi: BKIIOUEHNE U BBIKJIIOUEHHE.

11. HoBble moaxo/p! K TEpalluu ayTOUMMYHHBIX 3a0051eBaHU — 00J1e3Hb AnblLireliMepa.

12. HoBbIe TOAXO/IBI K TEPAIUU ayTOMMMYHHBIX 3a00JI€BAHUI — PACCESTHHBIN CKIIEPO3.

13. AnonrtuBHas umMmyHoTepanust T-mumdoruramMu, MOIUUIIMPOBAHHBIMA XUMEPHBIMA
AQHTUT€HHBIMH PELIENITOPAMH.

14. MexaHu3M yOUKBUTHPOBAHUE, POJIb IPOTEOCOM.

15. IlporeonuTrueckas Aerpaganus OCIKOB - OJHA M3 KIIOYEBBIX CTAIHA B pa3pylICHUH
MUEJINHA.

16. TepaneBTuyeCcKUE aHTUTENIA U UX KOHCTPYHPOBAHHUE.

VNN U AW



17. TepaneBTUYECKHE AHTUTENA U UX MEXAHU3MBI JICHCTBUSI.
18. bu- u TpuyHKIIMOHAIBHBIE aHTHUTENA.

19. CexBeHupOBaHUE KaK METO/1 aHAJIN3a AHTUTEIL.

20. CAR-k1eTKH.

21. HoBelinne METOAUKY CO30aHUS U aHAIN3a aHTUTEN.

22. O6parHasi reHEeTHKA.

VI. YuedHO-MeTOaMYECKOE 00ecTIeueHHe JUCITHILINHEI

Pexomenayemas iutepartypa:
1. bypmecrep I'. P., Ilenyrro A. Harnagnas ummyHnosnorus. Jlabopatopus 3uanuii. 2020.
2. JleBuHcoH Y. MeauuuHckass MUKpOOHUOJIIOTHS M HUMMYyHoJorusi. MockBa. buHom.
Jlabopatopust 3nanui. 2015.
3. XawutoB P. M. UmmyHomnorus. CTpykTypa U QyHKIIMH UMMYHHOU cucTteMbl. 2015.
4. b. Anbeptc, [. bpeit [Ix. JIptouc u ap. MonekynspHast 6uonorus kiaerku. T. 1-3. M.:
Mup, 2013.
5. Jlstoun b., Kaccumepuc JI., Jlunranma B.I1., Ilnonmep /. Knetku // M., BUHOM, 2011.
6. BacuibeB A. I'., Uypuios JI. I1. PykoBoaCTBO 110 HNMMYHOJIOTUY U KUMMYHOIIATOJIOTUU.
2006.
7. Tanaxtuonos B.I'. OBontounonnas ummyHosorusi. 2004.
8. [eitn M. M., ®opmen J[x.K. PykoBoacTBO 10 ”UMMYyHO(papMaKOJIOTHH.
9. Crarbu 1o TeMaM JeKIUH (CChUIKU B JIEKLMSIX JAHbI)
JonoJHuTeILHAS JIUTEpPaTypa:
1. Pollard T., Earnshaw W.C., Lippincott-Schwartz J. Cell Biology. (2-nd edition). 2006.
2. Cooper G.M., Hausman R.E. The cell, molecular approaches. 2007.

VII. IIporpammHoe obecnieuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX, MATEPHAIbHO-
TeXHUYecKoe odecrnedeHune JUCHUNINHBI

IIporpammHuoe odecnieueHne

—  Microsoft Office Professional Plus 2010 / 13 BHyTpeHHeil cetu
—  Microsoft Windows 7 Professional RUS / U3 BHyTpeHHElH cetn
—  Mozilla Firefox / CBoOOqHOE NTUIIEH3UOHHOE COTJIAIIEHUE

Ipodeccuonanbubie 6a3b1 JTAHHBIX, HHPOPMAIHOHHBIC CIIPABOYHBIC CHCTEMbI, HHTEPHET-
pecypchl (3IIEKTPOHHBIE 00pa30BaTeNbHbBIE PECYPCHI)

—  Consultant Plus

— Garant system

—  Sage Journals

—  DnektponHas oubmuorexa UbX PAH

MarepnajbHO-TeXHHYECKOE 00ecneyeHue JHCIUIIIMHbI

—  IlepcoHanbHBIN KOMIIBIOTED

— HaGop nemMoHCTpanoHHOr0 060py/J0BaHUS

Mosxer BKIO4aTh B ce0A: MYJIbTUMEAMWHBI IPOEKTOpP, MPOEKIMOHHBIM 3KpaH,
MHTEPAaKTUBHAsL JIOCKA, BUJICO IIaHENIb, MHTEPAKTUBHAS BUJECO IIaHEb, NPE3CHTALMOHHBIN
HOYTOYK U ApYyrue CpelcTBa AEMOHCTpalUK y4yeOHOro KoHTeHTa. [lomyckaeTcss UCIOoIb30BaHUE
JUIs IPOBEICHUS 3aHATUI IEPEHOCHOr0 Habopa JIEMOHCTPALMOHHOTO 000PYA0BaHUS.

— Jlocka

—  Dkpan

—  CpeunanusupoBaHHas MeOelb

JIocka, CTOJIbI M IAPTHI, CTYJIbS.

—  Hanuuue GecipoBonnoro nocryna B Matepuet o cetn Wi-Fi



DegepaJibHOE rOCYyIapPCTBEHHOE OI0IKETHOE yupexaeHHe HAYKH
NUHCTUTYT BUOOPTAHUYECKOU XUMHUUN
uM. akageMukoB M.M. lllemakuna u ¥O.A. OBYHMHHUKOBA
Poccniickoii akagemun nayk
(UBX PAH)

COTI'JIACOBAHO:
Vuensrit coser UBX PAH
Hpotokon Ne 9 ot «02» HOs6pst 2022r.

S and B

PABOYAS TIPOI'PAMMA IUCIHTUATIIJINHBI

«XUMMS JIUIMHATOB 1 MEMBPAHOJIOT ST
(IAIHATOJIOT ST)»

IITudp n HaumeHoBaHHE

Irpynibl HAYYHBIX CHIENHAILHOCTEIH:
1.5. buonoruveckue Hayku

1.4. Xumudeckue HayKu

YPOBeHb BbICIIEI'O 06pa303amm: IIOATOTOBKA HAYYHBIX
M HaAy9HO-IIENaroru4eCKuX KagpoB B aCIIAPaHType

®opma o0ydeHHs: OUHAST

Mocksa — 2022



Pa3paborunk nporpammsi: 1.X.H be3yriios B.B.

Pabouas mporpamma cocTaBiieHa Ha OCHOBAaHHMH (PeepalbHBIX TOCYJapCTBEHHBIX TpeOOBaHUMN
Boicuiero oopazoBanus (PI'T BO), pa3paboTaHHbIX Ui peaar3alii OCHOBHBIX MPO(eCcCHOHATBHBIX
o0pa3oBaTeNbHBIX MPOrpaMM BBICHIETO OOpa30BaHUS - MPOTPaMM IOATOTOBKH  HAy4YHO-
MeJarornyeckux KaJpoB B aclUpaHType Mo HampaBieHuto 1.4. Xumudeckue Hayku, 1.5.
buonornveckne Hayku. CormacHo QenepanbHBIM — TOCYAapCTBEHHBIM TpeOOBaHUSAM IO
HAMpaBlIEHUIO MOAroToBKU 3.2. MeaunuHckue Hayku (YpOBEHb MOJTOTOBKM KaJpOB BhICIIEH
KBaM(UKaAMK) U y9eOHOMY TUIaHy aCIHPAHTOB, Pa3pa0OTaHHOTO HAa OCHOBE 3THUX TPEOOBAHMIA,
TUCHUIUIMHA «XUMHUS JTUOUAOB U MEMOpaHONOTHs (JIMIUIONIOTHA)Y SBIsSeTCs (PaKyIbTaTUBHOM
IUCUUIUIMHOW / JTUCHMIUIMHOM 1O BBIOOPY 00pa30BaTENbHOM KOMIOHEHTHI 00pa30BaTeNbHON
porpaMmbl 0 Hay4yHbIM crneuuaibHoCcTsIM 1.4.4. dusnueckas xumus, 1.4.9. buoopranuueckas
xumus, 1.5.3. MonekynspHast 6nonorus, 1.5.4. buoxumus, 1.5.6. buorexunonorus.

1. ey 1 3a1a4M U3yYEeHUS TUCHUIIUHBI.

1.1. e AMCHMIIMHBL: 1aTh aCIUpaHTaM HanboJsiee BaKHbIE IPEACTaBICHUS O (PyHIaMEHTaIbHbBIX
OCHOBaxX (PU3MKO-XUMHUYECKOH OMOJIOTUU U O COBPEMEHHBIX METOJIaX UCCIEIOBAHUS, IPUMEHIEMBIX
B 3TOH 00JacTH A1 U3y4EeHUs KOMIIOHEHTOB KUBOM MaTepHH, ¢ POKYCOM Ha JIUIH/IbI.

1.2. 3agaun gucuMNIMHBI: GopMupoBaHHe 0A30BBIX 3HAHUN O B3aMMOCBSI3U MEXAY CTPYKTYPOU H
(GbyHKUMEH TUNUI0B, ONOJOTUYECKOM POJIM JIMIHUIOB U UX CBSA3M C JPYTUMH KOMIOHEHTAMU >KUBBIX
CUCTEM, O3HAKOMJIEHHE C METOJIaMU CTPYKTYpHOTO aHaju3a JIMIKJOB, CIOCOOAMU ONpEesIeHuUs
JIMIHJO0B PA3JIMYHBIX KJIACCOB B OMOJIOIMUYECKUX 00pa3liax.

1.3. CBs3p ¢ JOpYyrHMH JHCHUIUIMHAMH: Kypc «XuUMHUS JHUOUAOB U MEMOpPaHOJIOTHs
(JIMUA0I0THSA)» B TOM MM MHOW CTENIEHU MMEET HEIMOCPEICTBEHHYIO CBA3b MIPAKTUYECKH CO BCEMU
JUCHUIUIMHAMY, M3y4aeMbIMU Ha [POTSHKEHUM BCEr0 BPEMEHM OBJAJCHUS acCHUpaHTaMu
0o0pa3oBaTeNbHOW MPOrpaMMbl O HAMpaBICHHIO MOATOTOBKM 1.4. Xumudeckue Hayku, 1.5.
buonornueckue Hayku.

1I. O0beM IMCUMILIMHBI M BUAbI y4e0HOI padoThI:

®opma o0yueruss — OUHAS
O0mmii 00beM THCHUILINHBI

Bcero yacos AynutopHsle 3aHsATHs (4ac), B ToM yncne: | CamoctosarenbHas | KoHTpomnb
Pabora (dac) (gac)
JEKUUU | MpakTU4YecKue | 1abopaTopHbIe
3aHATUA paboThI
36 (cemuHaphbI)
28 - 8 -
28

Pacnpenesienue ayIuTOPHBIX YaCOB [0 TeMaM U BUIaM y4eOHOil padoThbI:

AynutopHble 3aHATHS (4ac)
Ne HaunmenoBanue TeM u pa3zieinos B TOM 4HUCIIE

Jlexuun CemMuHapsl
1 | BBegenue B nunmposoruto. Kiacesl u dyHKIuu 2
JIMIUIOB.




2 | )KupHple  KHCJIOTBI — OCHOBHOH  KOMIIOHEHT 2
JUTHUJIHBIX CTPYKTYP.

3 | Jlumuppr u  Oenku  OMOJIOTHYECKUX  MeMOpaH. 2
OYHKIMHA 1 KOMIOHEHTBI.

4 | CtpykTypHas OpraHu3arus OMOJIOTHYECKHX 4
MeMmOpaH. TpancnopT uepe3 MmemMOpaHy.

5 | buoaddekropubie (curHanbHbIC) HOCHOTUIHIBI. 2

6 Heitponununuet — CEMENCTBO JIUTINIHBIX 2
HEHPOAKTHUBHBIX BEIIECTB.

7 | Counromunuasl — Kak 6103 HEKTOPHI. 2

8 | OKCHIMIIUHBI M OKHCJIMTEIbHBIH  METa0O0JIn3M 2
MTOJINEHOBBIX JKUPHBIX KUCIIOT.

9 | JlumookcurenasHoe OKHCIJICHUE MOJIMEHOBBIX 2
KHUPHBIX KUCIOT. L[MKIIOOKCHTeHa3HbIE TPOIYKTHI
OKHUCIIUTEIBHOTO MeTabonu3ma MOJINEHOBBIX
KUPHBIX KHCIIOT.

10 | Dmookcurenasa " ee TPOIYKTHI. 2
CBoOOIHOpAAMKANBHOE  OKHUCICHHE  MOJHUEHOBBIX
KUPHBIX KHCIIOT.

11 | buoxuMus JIUOUIHBIX CUTHAJIOB. 2

12 | JlnmuooMuka — HOBOE HAlpaBlIEHHE pPa3BHTHE 4
JUIHJIOB.

Bcero: 28
HTroro: 28

III. Copepxanue Kypca

Pa3zpea 1.
BBenenue B JIMNNI0JIOTHIO
Jlunuael v Ku3HB. AOuoTHYecKrne TUNUAb.. OCHOBHBIE KOMITOHEHTHI JUNUIOB. OmpeneracHusl.
Knaccer mumunoB. OyHKIMK TUNUAOB B KHUBBIX cucTeMax JlumuaHas sHepreTrka. buomemOpaHb.
CurHanbHBIC JTMITABI.

Pa3pea 2.

7KupHble KHCI0TBI
XKupHble KUCTOTHl — OCHOBHOM KOMIOHEHT JIMMUAHBIX CTPYKTYp. HachlleHHble U HeHACHIIICHHBIE
KHUCJIOTHI. 3CC€HIII/IEUII)HI>I€ )KI/IpHBIG KHCJIOTHI. HOMGHKJIaTypa IIOJIMCHOBBIX )KI/IPHI:IX KHCJIOT.
brocuHTE3 HACHIIICHHBIX M HEHACHIIICHHBIX JKUPHBIX KUCIOT. ApaxuJI0HOBas M JJOKO3areKCacHOBas
KUCJIOTBL. TpaHCOPT KUpHBIX KHCIOT B oprau3Mme. [locienctBusi HEIOCTAaTOYHOCTH
ACCEHIHUATBHBIX JKUPHBIX KHUCIOT. TpaHC-)KUpHBIE KUCIOTHL. buomormdeckue 3(h(PEeKTh KUPHBIX
KHCIIOT.

Pa3pea 3.
JIunmuabl 6M0J10rHYecKUuX MeMOpaH
buonoruueckue wmemOpaHbl: (QYHKIMM M KOMIOHEHTHl. MeMmOpaHHble O€lku. YTJIeBOIbl B
MeMOpaHax OCHOBHBIC THITHI MEMOpaHHBIX JIIU0B. Docomunuapl. PeMoeHr KUPHBIX KUCIIOT.
Cdunromuenun. XonecTepuH.



Pa3pea 4.
CTpykTypHasi opranusanus 0M0J10rH4ecKuX MeMOpaH
PaznoobOpasue memOpaH opraHemt u kietok. Mcropust memOpanonoruu. Boga — nBrmkymas cuiia
oOpa3zoBanus MeMOpaH. Monenu MeMmOpaH. AcuMmerpus Ouojorndeckux MemOpaH. PadTer m
KaBeoJibl. XoJiecTepuH B MeMOpaHax /lnnamuka u ¢assl TUIUA0B. TpaHCHIOPT Yepe3 MeMOpaHy.

Paspnean S.
buosddexropHnie (curnanbubie) (poconmuIbI
[TpuHIMITBI PETYyJSAIUU B KUBBIX cHCTEMaX. THIBI TIUICPOIUUA0B. Docdomumnasbl — KIOYCBBIC
dbepMeHTl  00pa30BaHUS  CUTHAIBHBIX  JIMNUAOB. JManunrmunepuHsl  Kak — 3(QexTopsl.
buosddekropras ponp riaunepodochomunugaoB u  nepodochonunuaoB. DakTop aKTUBANHA
tpombouutoB (PAF): OuocunTe3; merabomusm; Ouonoruueckue 3¢dextol. Jnzodochoaumums.
Jluzonenutun, GocharuaoBas u mu3odocdaruaoBast KHCIOTHI Kak 0M03PPEKTOPHI.

Pa3nen 6.

HeilipoannuHbl — ceMeiicTBO JMIUAHBIX HEPOAKTUBHBIX BellleCTB
KaHHa6I/IHOI/I[[bI U DOHAOI'CHHBIC JIMTaHIbI KaHHa6I/IHOI/IILHBIX pGHGHTOpOBZ aHaHAaMUuI U 2
apaxuJOHOWITIIMIEPUH. Bo3MoxkHble nyTH OWOCHHTE3a »HHAOKaHHAOMHOUIOB. MHakTuBanus
3HI[OKaHHa6I/IHOI/I[[OBI 3axBaTr 158 I‘I/II[pOJII/IS. Flzmponasa aMHUu10B )I(I/IpHI)IX KHCIIOT nu
MOHOTJIMIIEPUJIAIIA3a — KJIIOUYEBbIE (epMEHThI MeTaboau3Ma 3HJA0KaHHaOMHOUI0B. Karcannud u
z[pyrne BaHWJIOUIBI. BaHI/IJIOI/I[[HI)IG peLIeHTOpr U HUX ODHAOI'CHHBIC JIMTAaHIBI. BI/IOJIOFI/ILIGCKI/IG
3¢ PeKTh IHAOKAHHAOMHOMIOB M SHJOBAHUIOUIOB. AMHJIBI JKUPHBIX KUCJIOT M JTUTIOAMHUHOKHUCIIOTHI
Kak OumodpdexropHsie unuAbl. JlunuaHele HEHPOTPAHCMUTTEPH W ApPYrHe  JIMIHIHBIC
HEWPOAKTHUBHBIC COCTMHCHHUS.

Pasznen 7.
Counroannuabl kak 0Mo3ppexTopnl
Counronunuapl: cTpykTypa, Ouocunres, ouonorndyeckue ¢(yHKIMH. COUHrOMUETUHOBBIM LUK
¢dbepmeHTH! U HHAYKTOPBL. CHUHTOTUMHIBI KaK BTOPUYHBIE MECCEHKEPhI, X YJ9acTHE B MPOLECCax
pocTa ¥ anonTo3a KJIETOK. [ JIMKOCOUHroMumuabl Kak MEXKKJIETOYHbIE MEAWaTopbl U
UMMYHOMOAYJISTOPbI. CHOUHTOIUIH/IBI B TATOJIOTHH.

Pazpnen 8.

OKcHIMNIMHBI M OKUCIUTEIbHBIA MeTAa00JIM3M MOJIHECHOBBIX dKHPHBIX KHCJIOT
JIunokcureHaszHoe OKHUCIIEHUE IOJIMEHOBBIX MKHUPHBIX KUCIOT JIMIIOKCUTeHa3bl, UX Kiaccupukanus,
MEXaHU3M OKMCJIEHUs, MHTUOUTOPBI. ['MIAPOKCUKUCIOTHI — MPOAYKTHl BOCCTAHOBJIEHMS JIMITUIAHBIX
THJIPONIEPOKCHIIOB, HMX Ouonorndyeckue 3¢dexkTel u meradonmu3Mm. JIeHKOTpHEHBL: CTPYKTYpHI,
OouocuHTe3 M MerabonusM. S-JlumokcureHaza — o0coObli MyJIBTUIPOTEUHOBBIN KOMILIEKC:
JIOKAJM3aIHsl U PEryJIslus aKTHBHOCTH; JISMKOTPUEHOBBII MeTaboioH. JlelikoTpueH A4-ruipoiasa u
riyTaTHOHTpaHcdepasa. JIMMOKCHHBI M TeMOKCUIIMHBL: OMOCHMHTE3 U Ouojoruueckue 3¢ eKTsl.
Pe3onpBUHBI M HEHWPONPOTEKTUHBI. Penentopsl JMIOKCUreHa3HbIX MeTabonutoB. OOumume mnytu
WHAKTHUBALIUN OKCWINAIINHOB. JIMIIOKCUTeHa3HOE OKUCIEHUE B paCTCHUSIX. DUTOOKCHIIMIINHEI.

Pa3zpen 9.
ukj00KkcUreHa3HbIe MPOAYKTHI OKHCJINTEIbHOT0 MeTa00/1M3MAa MOJIHEHOBBIX KM PHBIX
KHCJIOT
[Ipocrarnanauuael U TpPOMOOKCaHBI (THIBI W cepur). B3aumMompeBpaileHHs MpPOCTarjiaHIdHOB.
[MukmookcureHaza — KIOYEBOM (QepMeHT OHWOCHHTE3a MPOCTATNIAHIUHOB U JIEMKOTPUEHOB.
MexaHu3M OKHCIEHHUs apaxuIoHOBoM KucioThl. Tunel uukinookcureHas (COX1, COX2).
WNHruburopsl HUKIOOKCUTE€HA3: HECEIEKTHUBHBIC (aCIIMPUH, MHIOMETAllUH), celeKkTuBHbIe st COX2.



CyOcTpaTHas cneuu(UIHOCTb, HEWPOJIMIIMHBI KaK CyOCTpaThl LUKIOOKcUreHasbl. KoHBeprTaszel u
CHHTa3bl — IIyTh K ()YHKIMOHAJIBHO AKTUBHBIM CTPYKTYpaM MPOCTAaHOUAOB. MexaHU3Mbl ACHCTBUS
MPOCTArJIaHAMHOB M TPOMOOKCAHOB, MX OHOOTHYecKas pojb. PenenTopsl 1 MEXaHW3MBI Iepeaadn
curHasa. L[uKiIoneHTeHOHOBBIE MPOCTArIaHAMHbl — JIMTaHAbl SAEPHBIX penentopoB. TpaHcrnopT
yepe3 MeMOpany. OCHOBHBIE ITyTH WHAKTUBALIMU [IPOCTATJIaHAMHOB U TPOMOOKCAHOB.

Paznen 10.
JNOKCUTeHA3a U ee MPOAYKThI.
CB00OOIHOPAAMKATILHOE OKHCIICHUE MOJUCHOBBIX JKHUPHBIX KHCJIOT. OIOKCHUTeHa3bl - (epMEHTHI
cemeiicTBa utoxpoma P-450. buosnornyeckass akTHBHOCTh SITOKCHITOJUEHOBBIX YKHPHBIX KHCIIOT. 4-
FHHpOKCHHOHeHaﬂb 158 H3OHpOCTaHBL ,HPYTHG N30 OKCUJIMUIINHBI. I{HTpOHHHHHBI — HOBBIC
CUTHaJIbHbIE MOJIEKYJIbI, CONPSDKEHHBIE C TEeHEepallieil okcruaa a3ora.

Pazpen 11.
buoxumus JMNUAHLIX CHTHAJIOB
[IpocTpaHcTBeHHast OopraHu3als U JUHAMHKA KJICTOYHBIX JUIMUIOB. THIIBI JIMIIUIHBIX CUTHAJIOB.
I'eneparus, pacrpocTpaHCHHE W TEPMHUHAIWS JMIMUAHBIX CUTHAIOB. CyOKIIeTOYHAsT OpraHU3aIus
CHCTEM MeTa00IM3Ma JIUIIHIOB.

Pazpen 12.
Jlunmuaomuka
OcHoBHbIE MPOOIEMBbI JUOHAONOTMU. JIMMUAOMUKA - HOBOE HAMpaBlieHWE B M3YUEHUU JUIHUIOB.
Metobl BBIAEIEHUS U ONPEACIICHUS CTPOEHUS JIUMUAOB. Macc-CIEKTPOMETPUUYECKUE TTOAXO0IbI K
u3yuenuto nunuaomMa. MALDI-imaging A oTnenbHbIX BUIOB JIUIHOB.

IV.  Hroroselii KOHTPOJIb
3a4éT NMpPOBOAUTCS B BUAE CHAHHOTO pedepaTa Ha TeMy, HMPEAJIOKEHHYIO B IPOTpaMMe.

Pedepar mpoBepsieTcss Ha OpUTMHAIBHOCTH B cHcTeMe «AHTUIUIaruaT». OpUTHHAIBLHOCTH
coJiepKaTeIbHOM YacTH J0JKHA COCTaBIATh HE MeHee 75%.

dopma NuaukaTopsl HUTorosbliii
KOHTPOJIA pe3yJbTar

Pedepar noaHO 1 McUepHbIBaIOIIE PACKPHIBACT
TeMy. ACIIUPAHT JIEMOHCTPUPYET YBEPECHHbBIC
3HAHUS TEOPUH.

Pedepar packpbiBaeT Temy, HO €CTh
HE3HAYNTENIbHBIC 3aMeUaHusl, HECYIIECTBEHHBIC

3auér HETOYHOCTH.

Pedepar He momHON Mepe pacKpbIBaeT TEMY, €CTh
CylIeCcTBEHHbIC 3ameuanus. imerorcs
CYIIECTBEHHBIC HETOUHOCTH.

Pedepat yacTiuuHO (B CyII€CTBEHHO €T0 YacTH)
WM TIOJTHOCTBIO HE PACKPBIBAET TEMY.

3a4€T

HE3a4CT

Tembl pedeparTos:
1. JIuttmae! u xu3ab. A0nornueckue TUuabl. OCHOBHBIE KOMITOHEHTHI JIMITUIOB.



2. Jlunuaxas >HepreTrka. buomem6panpl. CurHanbHbIE JTUITHBL.

3. KupHble KHUCIOTBI — OCHOBHOW KOMIIOHEHT JIMIUAHBIX CTpPYyKTyp. Hacklmennsle u
HEHACBILICHHBIE KUCIOThI. DCCEHIIUATbHbBIE )KUPHBIE KUCIIOTHI.

4. TpaHcropT >KUPHBIX KHUCIOT B opraHusme. IlocieacTBusi HEAOCTaTOYHOCTH 3SCCEHLUANBHBIX
KUPHBIX KHCIOT. TpaHCc-)KUpHBIE KUCIOTHL. bruonormueckue 3(h(HeKThl KUPHBIX KHCIIOT.

5. buonoruueckue MemOpaHbl: (YHKIMH U KOMIIOHEHTHl. MeMmOpaHHble OelkH. YTJIeBOAbl B
MemOpanax OCHOBHBIE TUITBI MEMOPAHHBIX JINTIHJIOB.

6. PaznooOpa3ue meMOpaH opraHeil U kietok. Mojenu meMmMOpaH. AcUMMeTpUsi OMOJIOrMYECKHX
MemOpan. PadTsl 1 kaBeosbl. XonectepuH B MeMOpaHax. JlnHamuka u (hasbl JTUTHIOB.

7. TpaHcniopT BeleCcTB yepe3 MeMOpaHy.

8. IIpUHIMITBI PETYJIISAIMH B KHUBBIX cCUCTeMaX. THrbl riuueponnnuaoB. Pocdonumazbl — KIOYEBbIe
(bepMeHTbl 00pa30BaHMs CUTHAJIBHBIX JIUIIHJIOB.

9. KanHaOuHOWJBl M DHJAOTECHHbIE JMraHAbl KaHHAOMHOMJHBIX pELENTOPOB: aHAHAAMUI U 2
apaxyJOHOWITIULICPHH.

10. AMUABI )KUPHBIX KUCIIOT U JINIOAMUHOKHCIIOTHI KaK 0M03((PEKTOPHBIE JTHITHIHI.

11. JIunugHble HEUPOTPAHCMUTTEPHI U APYTHE JIUNUHbIE HEHPOAKTUBHBIE COEIMHEHMS.

12. Chunaronumnuasl: cTpykTypa, obnocunres, ononorndeckne GyHkuuu. CHUHTOMHETHHOBBIA IUKII:
(bepMeHTBI U HHAYKTOPBHI.

13. CuHronunuapl Kak BTOPUYHBIE MECCEH/KEPHI, X Yy4JacTHE B Ipolieccax pocTa M amoIro3a
KJICTOK.

14. I'mukoCcUHTOMUIUIBI KaK MEKKIETOYHBIE MEAUATOPBI  MMMYHOMOTYISTOPBI. CHUHTOIHUITHABI
B IIATOJIOTUU.

15. JInnokcureHa3HOe OKUCIIEHUE TIOJIMEHOBBIX JKUPHBIX KUCIIOT.

16. JIMIOKCHMHBI ¥ TENOKCWIUHBI: OHOCHMHTE3 U Ouojoruueckue 3(@exTsl. Pe3oabBuHB U
HEHpONpOTEeKTUHBI. PerenTopsl IMOKCUTC€HA3HBIX META00IUTOB.

17. IlpocTarnanguHbl 1 TPOMOOKCaHbl (TUIBI U cepuu). B3aummonpeBpaleHus: mpocTarjiaH/uHOB.
[{uknookcureHasa — KIIOYEBOH (epMeHT OWOCHHTEe3a MPOCTAriTaHJUHOB H  JICHKOTPUEHOB.
MexaHu3M OKUCIICHUS apaXUJOHOBON KUCIIOTHI.

18. Tpancmopt uepe3 meMOpaHy. OCHOBHBIE ITyTH HHAKTUBAIMH IPOCTATJIAHAWNHOB U TPOMOOKCAHOB.
19. CBOGOJHOpAIUKAIBHOE OKHUCIIEHUE MOJIMEHOBBIX JKUPHBIX KHCIOT. DHMOKCUIeHa3bl - (epMEHTHI
cemerictBa nuroxpoma P-450.

20. HuTponunuHsl — HOBBIE CUTHAJIbHBIE MOJIEKYJIbI, CONPSKEHHBIE C TeHepaleld OKcuaa a3oTa.
21. OcHoBHBIE POOIEMBI JIUIUI0JIOTUH. JIUITNJOMUKA - HOBOE HalpaBJIe€HUE B U3yYEHUH JIUITUIOB.
22. MeTobl BBIJICIICHUS U ONpPEAETICHUs CTPOCHUS JIMIMUA0B. Macc-CIEKTPOMETPHUECKUE TTOAXO0/IbI
K u3ydeHuro mununoma. MALDI-imaging Juist OTIeNbHBIX BHIOB JIUIIHIOB.

V. YueOHO-MeTOANYECKOE O0eceYeHue TUCIMIIUHbI

Pexomenayemasi iuTeparypa:

1. Biochemistry of Lipids, Lipoproteins and Membranes (5th Edn.). Edited by Dennis E. Vance and
Jean E. Vance. Elsevier. 2008.

2. P. I'ennuc. buomemOpansl. MonekymsipHas cTpykrypa u Gpyakuuu. M., Mup, 1997.

3. D.E. Metzler Biochemistry. Second edition. Vol 1, Vol 2. Academic Press. 2001 — 2003.

4. MI. Cepreea, A.T. BapdomnomeeBa. Kackan apaxumonoBoii kucinotsl. M., Hapognoe
obpazosanue, 20006.

JonoHUTeIbLHAS JUTEpaTypa:

1. AkumoB M.T'"., besyrnos B.B., bo6pos M.10., Bapdonomeera A.T., I'peukas H.M., [IatnoBurikas
D.B., Kucenp M.A., KonoBanos C.C., Cepreea M.I'. Jlunuael u pak. Odepku JIUNUIOJOTHU
oHkosorndeckoro npouecca. / CII6.: ITpaitm EBPO3HAK, 2009.



VI. IIporpammHoe odecneuyenne, npodeccuoHaJIbHbIe 0a3bl JAHHBIX, MATEPUATHbHO-
TeXHUYecKoe odecrneyeHue JUCHUIIMHBI

IIporpammHoe obecnevyenune

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
— Microsoft Windows 7 Professional RUS / I3 BHyTpeHHel cetu
— Mozilla Firefox / CBoO01HOE TUIIEH3MOHHOE COTJIAIIEHUE

IIpodeccuonanbubie 6a3bl JaHHBIX, HHPOPMAIMOHHBIE CNPABOYHBLIE CHUCTEMbl, HHTEPHET-
pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe Pecypchl)

— Consultant Plus

- Garant system

— Sage Journals

— OnekrponHas 6ubnnoreka UbBX PAH

MarepunanbHO-TeXHH4YECKOE o0ecnedeHue AU CUUIIIMHbI

— [IepcoHasIbHBINA KOMITBIOTED

— Habop nemMoHCcTpannoHHOTO 060py10BaHUS

Moxer BKIIOYAaTh B Ce0si: MYJIBTUMEIUUHBIA TMPOEKTOP, MPOCKIMOHHBIN SKpaH, MHTEPAKTHBHAS
JI0CKa, BUJEO IIaHelb, WUHTEPAKTHBHAs BMJICO IaHENb, IPE3CHTALMOHHBIA HOYTOYK M Jpyrue
CpeAcTBa JIEMOHCTpAlMM y4eOHOTO KOHTEHTa. JIOmyCcKaeTcsi WCIOJBb30BaHUE ISl TPOBEACHUS
3aHATHUI IEPEHOCHOr0 Habopa JEeMOHCTPALIMOHHOTO 000PY10BaHMS.

— Jlocka

— DKpaH

— Criennanu3upoBaHHas MeOelb

Jlocka, CTOJIBI MU NAPTHI, CTYJIbSL.

— Hamnune 6ecripoBonoro nocryna B MTepHeT o cetu Wi-Fi
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Pazpabotunku mnporpammsl: k.X.H., c.H.c. YHI[ C.B. bamanmmun; x.x.H. IL.B.
[TanTenees; n.c. YHII U.A. bonocos; k.0.H. H.M. Meikuna; K.X.H., H.c. YHI] 1.B.
borpanos u np.

PaGowass mporpamma  pa3zpaboTaHa B COOTBETCTBUHU ¢  (eaepaabHBIMU
roCy/IapCTBEHHBIMU TPEOOBAaHUSMU K CTPYKType mporpamm B acrniupantype ([Ipukas
Muno6prayku Poccun ot 20.10.2021 r. Ne 951), yrBepkAeHHBIM Y UEOHBIM IJIAHOM
aCIMpPaHTOB Ha OCHOBAHMHU pewieHus Yuénoro coera IbX PAH.

1. llean 4 32124 NPOXOKAEHUS MPAKTHUKH

Llenp mpakTHKa 1O MOJIYYEHHIO Mpo(ecCHOHAIBHBIX YMEHHHl UM OmbITa
npodeccCUOHANBFHON JEATENbHOCTH (Jlanee MpaKTHKa) 3aKIIYaeTcsi B OBJaJeHHUE
acmupaHTaMu METOJAAMU U MPUEMaMU HAyYHBIX MCCIIEJOBAaHUM Ha MPAKTHKE.

3amaun TPAKTHKU - COBEPIICHCTBOBAHWE HABBIKOB MCCIIEOBATEIBCKON pPabOTHI C
OMOJOrMYecCKUMH OOBEKTaMHU; O3HAKOMJIEHHE C METOJaMU M TMOAXOJaMU K UX
M3YYEHHIO; BBIPAOOTKA YMEHUH HCIOJIh30BaTh MOJYyYEHHBbIC 3HAHUS MPU HU3YYCHUH
MOCIEAYIOIUX OMOIOTUYECKUX JUCITUILINH.

2. Opranusanusi 4 pyKOBOJACTBO NPAKTHKHU

OpranuzaTopoM MNPAKTUKK aclupaHTa siBisiercss otaen acnupantypsl UBX PAH
(manee - MHCTUTYT), KOTOPBI obOecneurBaeT IJIAHWPOBAHUE U YYET DPE3yJIbTaTOB
MPAKTUKH, COCTaBIIAET IJIAH-TPaQUK SKCIIEPUMEHTATILHOTO HCCIIEIOBAHUS U CPOKH
NPOXOXKIACHUS MPAKTUKU  aCIHMpPAHTOM, BHOCUT IUIaH-TpadUK TPAKTUKA B
WHIUBUAYAIbHBIA  y4yeOHBIH  MJIaH  aclupaHTa, MPOBOAUT  HEOOXOIUMBIE
OpPraHU3allMOHHBIC MEPOIPUATHS I10 BBIINOJHEHUIO IPOrpaMMbl IpakTUku. Ilo
UTOraM MPOXOXKICHUS MPAKTUKU aCUPAHT MPEJOCTABISET 3aU€THYIO BEIOMOCTb.

3. O6beM nporpamMMbl 4 BUJ y4eOHO# padoThl
O06BéM mporpammbl coctaBiser 108 akamemMudyeckux 4acoB (3 3a4E€THBIC €AMHMIIBI).
Bun yaeOHo# paboThI - TpaKkTHKA.

4. MecTo 1 BpeMsi IPOBeleHUsI MPAKTHKH

Crioco® mpoBeneHUs HAayYHO-MCCIEAOBATENBCKOM MPAKTUKH — «CTAllMOHAPHAS».
MecTo npoBeeHHs MPAKTUKH - CTPYKTYpPHbIE HaydHbIe Moapasaenenus Nucturyra.
Hayunsie nogpasnenenus Mucturyra:

Otnen MMMYHOJIOTHH (JTaboparopus OHKOHAHOTEPAHOCTUKH), Otnen
o6uomornekymsipHoir xumuu (Jlaboparopuss xumum Metabonudeckux myrteit), Otaen
«Y4ueOHO-HAYIHBIN [ICHTPY.

Cnektp mnpobseM, H3y4aeMbIX B Hay4HbIX MofpaszaeieHusx HWHcTuTyTa,
OXBAaTHIBACT OOJIBIIIMHCTBO  COBPEMEHHBIX  HANpaBlIEHUH  OWMONOTHYECKON |
XUMUYECKOW Hayku. Hapsamy ¢ TpagullMOHHBIMH OOJACTSIMH HCCIEIOBaHUMN
(opraHudeckuil CHHTE3 OHOJIOTUYECKHM AKTUBHBIX BEIIECTB, XUMHUSI OCJKOB,
HYKJIEMHOBBIX KHUCIIOT, YIJIEBOJAOB U JHUMOHAOB), B HWHCTUTyTE mpeAcTaBlIEHbI
HaH60nee AKTYyaJIbHbBIC Ha CCFOI[HSIH_IHI/Iﬁ JCHb TEMAaTUKU (I‘CHOMHBIC U NMPOTCOMHBIC
HCCIIEIOBaHUS, MOJICKYJIIPHbIE OMOTEXHOJIOTHS U OMOUH)KEeHepHs, OMoMHPOpMaTHKa
U MOJIEKYJIIPHOE MOJIETTUPOBAHUE).

«[Ipaktika 1O modydYeHHIO TPO(ECCHOHANBHBIX yYMEHHH W OmbITa



npodeccrnoHabHOM 1eATeNbHOCTHY B COOTBETCTBUU C YYEOHBIM IJIAHOM MOATOTOBKH
aCIMPAHTOB OCYLIECTBIISAECTCS HENPEPBIBHBIM LIMKJIOM MapaJIIENbHO C ayIUTOPHBIMHU
3aHATHSAMH W HAYYHO-UCCIIEOBATENbCKOH  pabotoil.  KoHKpeTHBIE  CpOKH
MIPOXOXKACHUS Hay4HO-UCCIEA0BATEIBCKON MIPaKTUKHU ONPENENAIOTC
WHIUBUAYATbHBIMU TUTAHAMU ACITUPAHTOB B COOTBETCTBUU C PACIUCAHUEM Y4EOHBIX
JUCLUIIIMH U COIIACYIOTCSl C HAYYHBIMU PYKOBOJUTEISIMHU.



5. PacnipenesieHue 4acoB MO TeMaM NPAKTHKH:

HazBanmue

IIpenonaBarennb

Kparkoe conepxanue

Yacobl

[Tonyuyenue reaHo-
WHXEHEPHBIX
KOHCTPYKIHI

K.X.H., c.H.c. YHII
C.B. bamauauu

MeTtoibl cOOpKH HYKJIEOTHIHBIX
MOCJIEN0BATEIBHOCTEM.
becmoBHast cOopka ¢ TOMOIIBIO
TOMOJIOTHYHON PEKOMOMHAIINHY in
vivo (RAIR) u in vitro (In-Fusion,
metox ['mbcona). MoaynbHas
cOOpKa C MOMOIIBIO PECTPUKTA3-
u3okaynomepos (BioBricks,
BglBricks) u pectpukra3s IIS tuma
(GoldenGate). Cunre3 de novo u
CIIMBKA ()parMEeHTOB C MOMOUIbIO
SOE-PCR. HanpaBneHHbIi
MyTareHe3 ¢ UCIOIb30BaHUEM
RAIR. OntumusupoBaHHbIe
MPOTOKOJIBI TPUTOTOBIICHUS
KOMIETEHTHBIX KIIETOK U
TpaHchopmaIuu.

OCHOBEHI
MOJIEKYJIIPHOTO
KJIOHUPOBAHUS U
palMOHAIBHOTO
Iu3aiiHa IIa3MUT

K.0.H.
H.M. Muimukuaa

[Tpunobperenune yriyOaeHHBIX
3HaHUU OCHOBHBIX COBPEMEHHBIX
METOJIOB KJIOHUPOBAHHSL.
OcBoeHMe KJIaCCHYECKUX METOJI0B
IIOCJIEIOBATEILHON PECTPUKIINU U
MOCIIe0BATEIHLHOTO
JUTUPOBAHHUS, METOJIOB
MOJTyJIbHOTO KJIOHUPOBAHMS,
coopku ['ubcona,
PEKOMOUMHAIIMOHHOTO
KIIOHUPOBAHMUSL.

[TpuHIUIB pabOTHI
C
YKapHOTHYECKUMHU
KJIETOUHBIMH
KYJIbTypaMH.
[IpoTounas
IUTO(DITYyOPUMETPUS

K.X.H., H.c. YHI]
N.B. bornanos

Brigenenue gpaxiumn
MOHOHYKJICAPHBIX KJIETOK U
BBEJICHUE UX B KYJIBTYpY.
AxTuBanus cyonomyssiiuu T-
TUMQOIMTOB HECTICH(PUISCKIUMH
aKTHBATOPAMH
(puroremarrmroTHHMH,
MAarHUTHBIE

yactuisl Dynabeads CD3/CD28
(Gibco)). AHanu3 KIETOYHOU
npoaudepanuu U KoINn4ecTBa
MPONAEHHBIX KJIETOYHBIX JETECHUI
C UCIIOJb30BaHHEM
BHYTPHUKJIETOYHOTO KPACUTEIIS
CFSE. MHoronseTHasi NpoTO4YHas
HUTOMETpHUs. AHaIu3

KJICTOYHBIX CYOTIOIMYIISIIHIA TTO
HaJTUYHIO TOBEPXHOCTHBIX




KkyactepoB auddhepeHIupoBKu: T-
xenneps! (CD3+CD4+CDS-),T-
IIUTOTOKCUYECKHE JIUM(DOIIUTHI
(CD3+CD8+CD4-), uctuanbie
ecrectBeHHbIe "Kuiuephl” (NK-
kietkn) (CD3-CD56+), T-
JTUM(OIUTEI, SKCIPECCUPYIOIINE
mapkepsl NK-knetok (T-NK-
kietku) (CD3+CD56+).

ITonyuyenue
MOHOKJIOHAJTbHBIX
AHTHUTE]I C
ITOMOIIILIO
THOPUIOMHOM
TCXHOJIOTHU

K.0.H.
C.B. I'ypbsiHOBa

1 nenn - O630p TUTIOB aHTUTEHOB,
CIoco00B UMMYHU3AIUH U
METO/IOB MOBBIIIICHUS TUTPA
antuten. UMmmyHusanus
JKUBOTHBIX.

2 newb - cnycts 14-21 nens nocie
MMMYHHU3AITUN U3BIICKAIOTCS
CIUICHOIIUTBI ¥ TIPOBOJIUTCS
peakius THOpUIU3ANH 1
NOJy4eHUE THOPUIOM.

3 neHb - uepes 7-9 gHew nmocie
THOpUAN3AINY - TECTHPOBAHUE
TUOPHUIOM Ha HAJTMYHUE aHTUTEI.
OT160p TubpuaOM, aHAIH3
MOHOKJIOHAJIbHBIX aHTUTE,
IPOIYIUPYIOIIUX THOPUTOMAMHU.
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OCHOBEI METO1A
MIPYKU3HEHHOTO
¢iryopecueHTHOTrO
OMOJIFOMUHECILIEHTH
Oro aHa/IM3a

K.0.H.
A.B. MupkacsiMOB

OcBoeHme 0a30BbIX HABBIKOB
paboThI HA cUCTEME
NPKU3HEHHON BU3yalu3aluu
IVIS Spectrum CT (Perkin
Elmer). [Tonyuenue 6a30BbIxX
HABBIKOB, IMO3BOJISIFOIINX
peann30BbIBATH CAMBIN IIMPOKUMA
CIIEKTpP UCCJIEIOBAHUI B
CIIEIYIOIINX 00IaCTAX:
BU3YaIM3alusl )KUBbIX 0ObEKTOB
(KJICTKH, TKaHH, )KUBOTHBIC,
pacTeHust), UCCIIeI0BaHMS
KUHETUKH TUPKYISAIUN
IIPEnapaToB, UCCIIEIOBAHUS
JTUHAMHKHU POCTA OMYXOJIHU
1a00paTOPHBIX KUBOTHBIX,
M3YyYCHHUE MEXaHU3MOB IMepeIadun
SHEPTUU B JIIOMUHECLIEHTHBIX
CUCTEeMaX, UCCIIEIOBAHUS C
MPUMEHEHHUEM METOoIa
KommnbioTepHoi Tomorpadun (KT)
MEJKUX KUBOTHBIX.

DnekTpodoperuyec
KHE METOIbI
aHajn3a OCJIKOB

K.X.H., H.c. YHI]
J.H. MenbHukoBa

PazHoBHIHOCTH A51eKTpOdopesa B
ITAAT u
n309J1eKTpodoKycupoBanus, 2D-




anextpodopes. Onpenenenue
TOMOTEHHOCTH Ipernapara u
MOJIEKYJISIPHBIX Macc OEJIKOB C
nomotsio SDS-3nekTpodopesa B

ITAAT.
7. | WUmMmyHOONOTTHHT | K.X.H., c.H.c. YHL[ | BectepH- u 10T-0;10TTHHT, 6
0enKoB ®unkuna E.N UCTEPH-OJIOTTHHT,
KOJIOPUMETPHUECKAs,

XEMUIIOMHUHECLIEHTHA,
daroopecteHTHAs U
MYJIbTUTUICKCHAS

nerekuus. [Ipumenenne BectepH-
U TOT-OJOTTHHTA IS
UaeHTU(DUKAIIAN OCIIKOB M MIX
BO3MOJKHBIX JINTAHIOB.

6. [Ipome:xyTouHasi aTTecTANUA O0YUAKOIIMXCS MO MPAKTUKH

VYueOHBI TMJIaH TPAaKTUKA  TMpEAyCcMaTpUBaeT  IMPOMEXKYTOYHAs — aTrTecTanuio B (Gopme
Henn(p(HepeHIMPOBAaHHOIO 3ayeTa C BBICTABICHHEM €ro B 3a4ETHYIO BEJOMOCTb PYKOBOAUTENIEM
NPAaKTUKHU. ACIIUPAHT JOJDKEH CAATh OTYET PYKOBOAMTEINIO MPAKTHKH (puiokeHue 1).

OrneHoYHbIE CPEJCTBA PE3YIBTATOB MPAKTUKH:

®opma Nuauxaropsl Hrorosbii
KOHTPOJIA pe3yJbTaTt

CreneHb BBINOIHEHUS MTPaKTUKU O60b1e 50%;
YpoBeHb OCBOEHUS MPOrPaMMbl IPAKTUKU O0JIbIIE 3a4er

50%.

3auér o
CreneHb BBIMOJIHEHUA MPAKTUKU MeHbIe 50%;

YpoBeHb OCBOEHHUS MTPOrPaMMbI IPAKTUKH MEHBIIIE

He3ayer
50%.

AcCTMpaHThl, HE BBITIOJIHUBIINE MPOTPAMMY MPAKTUKH 0€3 YBaKUTEIHLHOW NMPUUYUHBI, CUYMTAIOTCA HE
BBITIOJTHUBIIIMM HMHIWBHUyadbHBIM y4eOHbIM TuiaH. [lo pemeHuIo aTTeCTalMOHHOW KOMHCCHH
aCMHUPAHTy HA3HAYAETCS TIOBTOPHOE MPOXOKICHHUE MPAKTUKH.

7. YueOHO-MeTOoAuYecKoe o0ecnevyeHne, He00X0AumMoe /1Jisl IPoBeeHUs MPAKTHKH

1. AnyppueB A. @. Hayunoe mccienoBaHue: KypcoBble, AUIJIOMHBIE U TUCCEPTALIMOHHbBIE PaOOTHI.
M.: Ocb-89, 2004. — 112 c. - ISBN 5-86894-656-1.

2. Anppees I'. 1., CmupnaoB C. A. OcHOBBI Hay4HOH paboTsl U 0hOpMIICHHE PE3YJIbTaTOB HAYyYHOU
JesTeTbHOCTH: B momons Hanucanus auccepranuu U pedeparos: Yued. mocodue, - M.: OuHaHCH U
craructuka, 2003. — 269 c. - ISBN 5-279-02517-8.

3. I'epacumos B.U., JIpoOrimiea B.B., 3n06una H.B. OcHOBBI HayuHBIX HccienoBanwii / - M.: @opywm,
2009. - 272 c.: 60x90 1/16. - (Beicuiee o6pazoBanue). (neperet) ISBN 978-5-91134-340-8 - Pexxum
nocrtyma: http://znanium.com/catalog/product/175340

4. Tiopun O.H., MakapoB A.A. Ananu3 nanHbix Ha kommnbiotepe /[lon.pen. B.D.®urypn UHOPA-M,
2003.



5. KysuenoB M.H. Hayunoe wuccnenoBanue: Meroauka mpoBeaeHUss U opopmiieHHE. - 3-€ U3,
nepepad. u gomn. — M.: U3gatenbcko-Toprosas koproparus «Jlamkos u K», 2008.

6. lIxnsp M.®. OcHOBBI HayYHBIX HCCIIEOBaHUl: yueOHOe mocodue. - 3-e u3a. — M.: M3natenscko
Toproasi koprnopanus «/lamkos u K», 2009.

7. besyrnoB W.I'. OCHOBBI Hay4HOTO HCCIEIOBaHMA: y4yeO. mocoOue uis acMpaHTOB U CTYACHTOB
nurioMankoB / W.I'.besyrnos, B.B.JIlebenunckuii, A.N.be3yrnos; Mock. OTKpBITHIA coll. YH-T. — M.:
Axagemudeckuii mpoekt, 2008.

DJIeKTPOHHBbIE PecypcChl:

Hayuno-6u6muorpadudeckas 6a3a nanasix Medline (PubMed). https://apps.webofknowledge.com/
Hayuno-6ubmmorpadudeckas 6a3za qanasix PubMed http://www.ncbi.nlm.nih.gov/pubmed/
Hayuno-6ubnmorpagpuyeckas 6a3a nanasix Web of Science. http://www.scopus.com/
Hayuno-6ubmmorpadudeckas 6a3za qanubsix Scopus. http://elibrary.ru/

Hayunas snexkrponnas 6ubnuorexka HOb. http://www.rsl.ru/

OnektponHas 6ubimoreka PI'b. http:// www.diss.rsl.ru/

OnexTponHas Oubnmoreka auccepranuii PI'B. http://www.sciencedirect.com/

Kypnansr uznarensctsa Elsevier. http://ink.springer.com/

XKypnans! nuznarenscrsa Springer. http://www.rsc.org/

Kypnainsr uznarenscta Royal Society of Chemistry (RSC). http://journals.cambridge.org/

Kypnuanst uznarenscrea Cambridge University Press. http://www.oxfordjournals.org/en/

Kypnansr uznarenscrBa Oxford University Press. http://onlinelibrary.wiley.com/

Kypuanst uznarenscrea Wiley. http://pubs.acs.org/

Kypnainsr uznarensctBa American Chemical Society. http://www.nature.com/

XKypnan «Nature» (1 qpyrue xypHaisl rpymnisl Nature). www.sciencemag.org

Kypnan «Science». http://www.jbc.org/

XKypnan «Journal of Biological Chemistry». http://www.springer.com/chemistry/analytical+chemistry
Kypnan «Analytical chemistry». http://www1.fips.ru/

[MatenTHas 6aza nanHbIx PO (POCIIATEHT). http://www.uspto.gov/

[Tarentnas 6a3a ganubix CIIIA (USPATFULL). http://arxiv.org - arXiv.org, MeXKIyHapOIHBIN apXuB
AJIEKTPOHHBIX HAYYHBIX CTaTEH.

8. [IporpammHoe o0ecnieyenmne

— Microsoft Office Professional Plus 2010 / I3 BayTpenneii cetu UBX PAH
— Microsoft Windows 7 Professional RUS / 13 BuyTpenneit cetu UbX PAH
Mozilla Firefox / CBoOOmHOE IUIIEH3NOHHOE COTJIALIEHNE

9. IlpodeccuonanbHbie 0a3bl JAaHHbIX, HHPOPMAIIMOHHBbIE CINPABOYHbIE CHCTEMbl, HHTEPHET-
pecypchl (31eKTPOHHBIE 00pa3oBaTe/IbHbIe Pecypchl)

— Consultant Plus

- Garant system

— bubnnorexa UBX PAH

10. MaTepuajibHO-TeXHHYECKOe o0ecrneuyeHue, He00X0AuMoe ISl IPOBeeHUs] NMPAKTHKHA

HNHcTuTyT pacmonaraeT MaTepHaIbHO-TEXHUYECKON 0a30#, COOTBETCTBYIONICH NEHCTBYIOIINM
CaHUTAPHO-TEXHUUYECKUM HOpMaM M OOECTEeUMBAOIICH MPOBEACHHE BCEX BUIOB TEOPETHUYECKOW H
MPAKTUYECKONH TOArOTOBKH, MPEAYCMOTPEHHBIX Y4eOHBIM IUTaHOM acnupaHTa. [Ipu npoBeaeHun
MPAKTUKKA aCMUPAHTOM HCIIOJb3yeTcss 00OpyloBaHHWE W TPUOOPHI, colepkamuecs Ha OamaHce
COOTBETCTBYIOIIETO CTPYKTYPHOrO Noapa3zaeneHust IHCTUTyTa, B KOTOPOM NMPOBOIUTCS MPAKTHKA.

O6opynoBaHue U COMYTCTBYIOIIME PACXOAHbIE MAaTE€pHUasbl, UCIOIb3YEMbIEC NPH MPOBEIACHUU
MPAKTUKU:



Hacronpnabiii  Tepmocrar  Tepmutr (JAHK-Texnomorusi), Boptekc Microspin (Biosan),
Amvmndukarop Genesy 96T (Ianlong), Bo3aymnuerit Tepmoctar (Binder), Lentpudyra MiniSpin
(Eppendorf), D3nexrpomopatop MicroPulser (BioRad), Tepmocrtarupyemsbiii 1mielkep ams
npobupok 6e3 oxnaxaenus Excella e25 (New Brunswick), McTtounuk Toka PowerPac (BioRad),
ABtomaTuueckuii cuetunk kieTok Luna 2, Logos Biosystems, bokc MukpoOuoIOrHYecKoi
oe3onmacHoctu Neoteric, Lamsystem, IIporounsie mutomerpsr NovoCyte 3000 VYB, BD
Biosciences u BD Accuri 6C, BD Biosciences, Mukpockon Opton, Carl Zeiss, CO2-unky6aTop
C 150, BINDER, IInanmertnsiii ¢oromerp Bio-rad iMark, IlmactukoBbeie mnamku, Habop
Mukpoao3atopoB (0,75 mxa — 1000 MKII) CO CMEHHBIMU HaKOHEYHUKaMH, Beckl mabopatopHbie
anekTpoHHbIe «Sartorius1412» (Sartorius), MUKpONIpOOUPKH TIUIACTUKOBBIE OJIHOPA30BEIC,
[lepuaTku JaTeKCHBIE CTEPHIIbHBIE OJHOpa3oBble, Kamepa misi BEpTUKAIBLHOTO 3JEKTpodopesa
Mini-PROTEAN® Tetra, Mctounuk muranus, Mini-Sub Cell GT System, Bio-Rad, Kommiekt
obopynoBanust Ay (HOPMUPOBAHUS Teisi (CTONUK JUIS 3aJIMBKH TeJis, TJIACTHKOBBIE 3a)KHMBI,
(buKcaTOphI 32KUMOB, CTeKJIa, Tped&HKN), Hutponemmtonosnas nuinu PVDF-memOpana.



[Tpunoxenue 1

DenepalibHOE rOCYIAPCTBEHHOE OIOKETHOE YUPEKIeHHe HAYKH
NHCTUTYT BUOOPTAHNYECKOU XUMUN
um. akaoemurxoe M.M. Illemaxuna u 10.A. Osuunnuxoea

Poccuiickoni akademuu nayk

(UBX PAH)

WHIUBUIY AJTBHBIN IIJIAH

MPOXOXIEHUA MPAKTHUKH 110 IMMOJYYEHUIO TIPO®ECCUOHAJBHBIX YMEHUI
M OMBITA MPO®ECCUOHAJIBHOM JEATEJIbHOCTH

YKpynHeHHast rpyIa Hay4dHbIX crenuaibHocTei: 1.5. buonornueckue Hayku

Hayunas cnenuanbHOCTB:

(wugp u HaumeHosanue cneyuarbHOCMu)

Acnupast

(DHUO, noanocmoio)
Hayunb1ii pykoBOIUTENb

(DUO, nonHocmwvio; 00IHCHOCMb, YUeHOe 36aHUe U CTNEeNeHb)

MecTo poX0oXKIeHUS
MPAKTUKU

(Haumenosanue cmpykmyprozo noopasoenenus UbX PAH)

Cpoku NpOX0XkKAECHUS HAyYHO-UCCIIEJ0BATENbCKON PAKTHKU
C«_» 20 r.mo«_» 20 1.

Ne HaumeHoBaHHe NpaKTH4YeCKOH 3a1a4U

Cpoxu npoxo:xaeHust

1

Hayunslii pykoBOIUTEND

« » 20 T.

(D.U.0. noonucy)
AcnupaHt
«_» 20 T.

(D.1.0. noonucy)



DetepajibHOE TOCYIAPCTBEHHOE OIO/KETHOE YUpeKIeHHe HAYKH

UHCTUTYT BUOOPTAHUUYECKOM XUMHUHU
um. akaoemurxoe M.M. Illemaxuna u 10.A. Osuunnuxosa

Poccuiickoni akademuu nayk
(UBX PAH)

OTYET O TPOXOXIEHUU ITPAKTHUKMH 110 ITIOJTYYEHHUIO
MPO®ECCUOHAJIBHBIX YMEHHUM U OIIBITA TIPO®ECCUOHAJBHOM

JAEATEJIBHOCTH
YKpynHeHHast rpyIa HaydHbIX crenuaibHocTei: 1.5. buonornueckue Hayku

Hayunas cnenuanbHOCTB:

(wugp u HaumeHosanue cneyuarbHOCmu)
Acnupast

(DHUO, nornocmowio)

Hayunb1ii pykoBOIUTENb

(DUO, nornocmoio; 0012%#CHOCHb, YUueHoe 36aHue U CHeneHb)
MecTo NpoX0oxKIeHHS
MIPAKTUKA

(HaumeHnosanue cmpykmypro2o noopaszoeienuss UbX PAH)

CpoKu POXO0KIEHUSI HAyYHO-HCCIIEIOBATEIbCKOM MPAKTUKHI
C«_» 20 r.mo« » 20 1.
BoinosiHeHHBbIE B X0/1€ TPOXO0K/AeHUS MPAKTUKHA BUBI padoT

Ne HaumenoBanue Buab pagor KoauvecTBo Cpokn
T\IT NMPAKTHYECKOM 3a/1a4H P JyacoB BbINIOJIHEHUSA
BrinonHeHnue nmpakTuyecKux 18

3aJJaHUH T10 TEME:
CamocrosiTenbHas pabora
(TTOATOTOBKA K 3aHATHUSIM,
U3yYCHHUE HAYIHBIX,
METOJIMYECKUX U

1. PEKOMEHIATEIBHBIX MATEPUAJIOB,
HOPMATHUBHBIX TOKYMEHTOB,
myOIuKanuii, aHau3 W BEIOOP
METOJIOB,

TEXHOJIOTHH, TOATOTOBKA OTYETa
0 MIPOXOXKICHUH TPAKTUKH U
T.IT.)




OO60mui 006eM 108

AcnupaHt

(noonucy) (pacwughposka noonucu)
HayuHblii pykOBOIUTEI

(noonucw) (pacwughposka noonucu)



MHUHUCTEPCTBO HAYKH M BBICIHIET'O OBPAZOBAHUS
POCCHUICKON ®EAEPALIMA (MUHOBPHAYKH POCCHMN)
DenepanbHOe rocyaapcTBeHHOe GIOIKETHOR YUYpexKIeHue HAYKH
HHCTUTYT BUOOPT AHUYECKOI XUMUHN
um. akademuxoe M.M. Illemakuna u FO.A. Qsuunnuroga
Poccuiickoii akademuu nayx

(MBX PAH)

COT'JTACOBAHO: YTBEPXJIAIO:
Vuensrit coer UBX PAH Hupexrop UBX PAH
IIporokon Ne 9 ot «02» Hosi6pst 2022r. )

Y4eHBIH cekpeTaph

ot «02» Hos10ps 2022r.

PABOYASI TITPOI'PAMMA IUCIHUILINHBI
«dIEJATOTMYECKAS ITIPAKTHUKA»

O6nacts Hayku: 1. EcrecTBeHHBIE HAyKH

['pynma HayuHbIX cnermanbHocTedt: 1.5. Bruonormueckue HayKu
IMudp Hay4Ho# cnenmansHocTH: 1.5.3. MonekysipHas 6HOIOrHs
®opma 00ydeHus: ouHas

Cpoxu o0ydenns: 4 roga

Mocksa — 2022



Pazpaborumku: 1.6.H. Peickuna E.A.

Pabouass mporpamma menarorudeckord MpPaKTHKU pa3paboTaHa B COOTBETCTBUU C
denepanbHBIMU TOCYNapCTBEHHBIMU TPeOOBAaHUSAMU K CTPYKType IIporpamm B
acupantype (IIpukaz Munobpuayku Poccuum ot 20.10.2021 1. Ne 951),
YTBEP>KICHHBIM YUeOHBIM IJIAHOM acCHUpPAHTOB HA OCHOBAaHUU pEIICHUS YUEHOTO
cosera UBX PAH.

1. KpaTkas anHOTanUsA

[Temarornyeckas mpakTuka (najiee MpakTHKa) B CHUCTEME BBICHIETO OOpa3OBaHMS
SBIISICTCS COCTABHOM YacThIO OCHOBHOW 0Opa30BaTeNIbHOW MPOTPaMMBbl IMOATOTOBKU
aclMpaHTOB U MPEACTaBIsIET COOOM BMJI MPAKTUYECKOM AEATENbHOCTH aclUpaHTOB,
HaNpaBJICHHBI HAa W3y4eHHE MEJarorn4eckod W yd4eOHO-MeTOAuYecKord paboThl B
BBICHINX Y4€OHBIX 3aBEICHUIX.

2. llesi1 v 3a1a4M NPAKTUKHU

OCHOBHOH 1IEJIBIO MEJArorMuecKoil MPAaKTUKU SIBISETCS MpaKTUYecKas MOATOTOBKA
aCMHUPAHTOB K IJIAHUPOBAHUIO M OCYIIECTBICHUIO MEAArOrnYeckoil JesiTeNbHOCTH O
o0pa3oBaTeNbHBIM TpOTpaMMaM BBHICIIETO O0pa3oBaHus B 00JacTH OWUONOTHH H
XUMHH.

3aagamu MmeJarornueckoi MpakTHKH JIJIS ACIUPAHTOB SIBIISTFOTCS:

- ¢dopMHpOBaHHWE Yy acmupaHTa IEJIOCTHOTO TPEICTaBICHUs 00 00pa3oBaTEIHLHOM
mporecce Kak Mo OTACTbHON NUCIHILIMHE, TaK U M0 00pa3oBaTeNbHON MPOrpaMMe B
LEJIOM;

- 3HAKOMCTBO AaCHUPAHTOB C OOpPa30BaTEIbHBIMU TEXHOJOTHSIMH, HCIOJb3YEeMbIMH
IpU MPEnoJiaBaHuU JUCIUILIMHBL, Pa3HbIMH CIIOCOOAMHU CTPYKTYpPUPOBAHHS H
U3IIOKEHUs y4eOHOro MaTepuala, MpueMaMu aKTUBU3AIMH y4eOHOU NesSTEIbHOCTH
CTYJICHTOB, 0COOEHHOCTSMHU MPOPECCHOHATHPHON PUTOPUKH;

- (QopmupoBaHuMEe y acHMpaHTOB YMEHHH M HaBBIKOB pa3padOTKH y4yeOHO-
METOJIMYECKUX MAaTEPHUAJIOB 10 AUCLHUIIINHE;

- MPUOOPETEHUE OTBITA INIAHUPOBAHUS, IIPOBEACHUSI U aHAIHM3a YI€OHBIX 3aHATHH.

3. Opranuszanus 1 pyKOBOJCTBO NPAKTHKH

OpranuzaTopoM MNPAKTUKK aclupaHTa sBisiercss otaen acnupantypsl UBX PAH
(manee - MHCTUTYT), KOTOPBIA 0oOecneurBaeT IMJIAHUPOBAHUE U YYET DPE3yJIbTaTOB
MPAKTUKH, COCTABISET IUIaH-TpadUK U CPOKHU MPOXOXKICHUS MPAKTUKU aCIIUPAHTOM,
BHOCUT IUIAH-TpauK MPAKTUKH B WHAMBUAYAJIbHBIA y4eOHBIM IUIaH aclUpaHTa,
MPOBOAUT HEOOXOJUMBIE OpPraHU3AI[MOHHBIE MEPOINPHUATHS 10  BBIIOJIHEHUIO
mporpaMmbl  npakTuku. Ilo  uTOraM  mpPOXOXKIEHHS  INPAKTUKH  aCIUPAHT
MIPEIOCTABIIAET 3aYETHYIO BEJOMOCTb.

4. O0beM nporpamMMbl 4 BUJ y4eOHOIl padoThl

O0BéM mporpammbl coctaBiseT 108 akameMuyeckux 4acoB (3 3a4€THBIC €AMHMIIBI).
CeMuHapcKue/mpakTUUECKUE 3aHATUS MOTYT MPOBOJUTHCA B O4YHOM (opme WM B
¢dopmare oH-naitH Ha TaTdopme webinar. Bua yuebHoi paOoThI - mpakTHKa.

S. MecTo ¥ Bpemsi IPOBeACeHUS NPAKTHKHA

Crnoco6 TmIpoBelCHUSI TENarorMuecKod TPAKTUKH — «CTalMoHapHas». MecTo
IIPOBEACHUS IIPAKTUKY - CTPYKTYPHBIE HAy4YHbIe noapa3aencHus Mucruryra.
[legarornyeckass mpakTUKa B COOTBETCTBUU C Y4E€OHBIM IJIJAHOM IOATOTOBKH



aCMHUPAHTOB OCYIIECTBIISAETCS TUCKPETHO MapaIeIbHO C ayIUTOPHBIMHU 3aHATUIMHU U
Hay4YHO-UCCIEAOBATEIbCKOM  paboToil.  KOHKpeTHbIE  CPOKHM  MPOXOXKIACHUS
HC,Z[&I‘OFH‘-I@CKOﬁ MPAaKTUKH OMPCACIAOTCA WHIAUBUAYAJIbHBIMU TUIAHAMU aCITUPAHTOB
B COOTBETCTBUM C paclHCAaHUEM Y4YEOHBIX AMCLUUIUIMH U COTJACYIOTCS C HAayYHBIMHU
PYKOBOJIHUTEIISIMHU.

6. CTpyKTypa NIpaKTHKH:

Camocrost
Kpartkoe conep:xanune Kosmmu. | TeabHas
4acoB padora
(uac)

HaumeHoBaHue
Ne | pazgena mpakTHKH

Kont
poJib
(uac)

1. | [loaroroBuTensHBIN O3HaKOMIIEHHE C 10 - -
¢benepanbHEIMU
rOCyJapCTBEHHBIMHU
CTaHJapTaMHu.
O3HakoMIIeHHE C YIeOHBIMU
Y pabOYNMH ITaHAMH,
y4eOHO-METOTMIECKUM
obecrieYeHUEM JTUCITUTUTHH.
WzyueHne MeTOIMUECKIX
MaTepHaJoB TI0
OCYIIECTBIICHUIO
KOHTPOJISI KadecTBa 3HAHUI
(mosI0’keHUH, UHCTPYKLHUH).
TTocemenne JeKIIMOHHBIX,
CEMHHAPCKUX U
MPaKTUIECKUX
3aHATUM, TPOBOJUMBIX
NPEnoIaBaTeN MU

2. | CaMmocTrosTenbpHast CocraBlieHHE TUIaHOB- 40 40 -
y4eOHO- KOHCIIEKTOB JICKIIHOHHBIX
METOAUYCCKAS 3aHsaTui. CocTaBICHUE
paborta TECTOBBIX 3aJaHUN IS
KOHTpOJI 3HAaHUU
OO0yuarommxcs.

3. VYuebHas IIpoBeneHue ceMruHapCKUX 54 - -

ayIUTOpHast Y IPAKTUYECKUX 3aHATHI
pabora (He MeHee 5 MPaKTHYECKHUX

3aHITHI).

4. | 3aKIIOYHTEIBHBIH OTtyer 1o mpakTHKe. 10 10 4

Bcero uacos 108 50




7. UTOroBbI KOHTPOJIb

YyeOHBI TJIaH TPAKTUKH TpeIycMaTpPUBaeT KOHTPOJb 3HaHUH B  (dopme
Henru(GeHTMPOBaHHOTO 3a4eTa C BHICTABICHUEM €0 B 3a4ETHYIO BEIOMOCTb.

OneHka «3a4T€HO» BBICTABISETCS MPU YCIOBUU MPENOCTABIEHHOTO B CPOK H
0 OPMIIGHHOTO B COOTBETCTBHE C YKa3aHHBIMH TPEOOBAHUSMHU MAaKETa JOKYMEHTOB,
BKJTIOYAIOIIETO:

- WHIUBUIYaNbHBIA IJIAH AaclUpaHTa, YTBEPKIACHHBIH PYKOBOIUTEIEM IPAKTUKH
(HaAyYHBIM PYKOBOJUTENEM) | 3aB. oT1ieloM «Acnupantypa» (ITpunoxenue 1)

- OTYET MO TpPAKTUKE, TOJMUCAHHBIA aCUPAHTOM U COJEpKallui aHalu3
MPOJECIaHHON paboThl, BBIBOABI M MPEAJIOKEHHUS 10 COBEPIICHCTBOBAHUIO
opranusanuu npaktuku (Ilpunoxenue 2);

8. VYueOHo-meTOnMueckoe oOecnmeyeHne, Heo0XoaMMoe [Jisi TPOBEJACHHS
NMPaKTHKH

1. 1. B. Oxpemenko u np. / [Icuxonorusi u meaaroruka BBICIIEH HIKOJBI: yaeOHOE
nocobue misa By30B / mox pemakiuen M. B. Oxpemenko. / 2-e u3a., ucnp. u jom. /
MockBa : HznmarensctBo HOpaiit, 2022. 189 c. (Briciiee oOpaszoBanue). Tekcr :
anekTpoHHbd  //  OOpazoBatenpHas  minatgopma  FOpaiit  [caiit]. URL:
https://urait.ru/bcode/492910.

2. M.E. Baitngopd-CricoeBa, T. C. I'pssnoBa, B. A. IllmtoBa / MeTtonuka
IMCTAaHIIMOHHOTO 00y4eHus: yuyeOHoe mocobue ais By30B / Mocksa : M3aarenscTBo
KOpaiir, 2022. 194 c. (Boicmiee oOpa3zoBanme). Tekcr : 2JIeKTpOHHBIH //
OobpazoBarenpHas maatdopma FOpaiir [caiit]. URL: https://urait.ru/bcode/469583.

3. 10.B. Taparyxuna, 3.K. ABneea / [lemaroruka BbICIIECH IIKOJIBI B COBPEMEHHOM
MHUpe: y4eOHUK U MPAKTHKYM JUis By30B / MockBa : M3narensctBo FOpaiit, 2022. 217
c. (Beiciee o6pazoBanue). Tekcr : amekTpoHHBIN // OOpa3oBaTenpHas miaTdopma
FOpaiit [caiiT]. URL: https://urait.ru/bcode/496596.

4. C. JI. CmupnoB / [Icuxonmorus ¥ megaroruka B BBICIICH ITKOJIE : y4eOHOE TTocoOue
11 By30B / 3-e u3n., mepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. 352
c. (Beiciee o6pazoBanue). Tekcr : amekTpoHHBIN // O0pa3oBaTenpHas miaTdopma
FOpaiit [caiiT]. URL: https://urait.ru/bcode/490610.

9. [IporpammMHoe obecnieueHune

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
— Microsoft Windows 7 Professional RUS / 13 BHyTpeHHE# ceTn
— Mozilla Firefox / CBob60HOE NHIIEH3MOHHOE COTJIAllIeHNE

10. IIpodeccuoHanbHble ©0a3bl JaHHBbIX, HHPOPMALMOHHBbIE CIPABOYHBIE
CHCTeMbl, HHTEPHeT-pecypchl (31eKTPOHHBIE 00pa3oBaTe/IbHbIe Pecypchl)

— Consultant Plus

- Garant system

— Sage Journals

— OnekrponHas 6ubanoreka UBX PAH

11. MaTepuajibHO-TeXHUYECKOe oO0ecreyeHne, He00XoauMoe sl MPOBedeHHs
NPAKTUKH

- IIepconanbHBIM KOMIIBIOTEP

— Habop nemoHCTpanimoOHHOTO 000PY10BaHUS

MoeT BKIIOYaTh B ce0si: MYJIbTHUMEIUMHBIM MPOEKTOp, NMPOEKIMOHHBIN 3KpaH,
WHTEpPAaKTHBHAs  JIOCKAa, BUJEO IIaHENb, WHTEPAKTHUBHAas BUJEO  IIaHEIb,



MPE3EHTAIMOHHBIM HOYTOYK M IpyrHe Cpe/lcTBa JEMOHCTpAlMH y4eOHOr0 KOHTEHTA.
JlommyckaeTcsi WUCHOJB30BaHUE Ui TPOBENCHUS 3aHATHH IMEepeHOCHOro Habopa
JIEMOHCTPAIIHOHHOTO 000PYIOBAHMSI.

- Jocka

— OkpaH

- Crnernuanu3upoBaHHas MeOEIb

Jlocka, CTOJIBI WJIA MAPThI, CTYJIbS.

— Hanmune 6ecripoBoanoro noctymna B MaTepHeT 110 cetn Wi-Fi



IMpuiaoxenne 1

®enepanbHOe TOCYAAPCTBEHHOE OIOUKeTHOE YYpeskaeHHe HAyKH
UHCTUTYT BHOOPTAHUYECKON XUMHH
uM. akageMukoB M.M. lllemsaxkuna u YO.A. OBUNHHUKOBA

Poccuiickoil akajeMum HayK
(UBX PAH)

NuaauBuayanbHbIN IVIAH NeJAroru4yecKo NpakTUuKU

Acnupast

(DUO, nornocmoio)

YKpynHeHHast TpyIna Hay4HbIX crenuaibHocTeil: 1.5. buonornueckue Hayku

Hayunas cnenuanbHOCTB:

(wugp u HaumeHosanue cneyuarbHOCMu)

Hayunslii pykoBOIUTEND

(DUO, nornocmoio; 0014#CHOCHb, YUueHoe 36aHUe U CHeneHb)

MecTo npox0oxKIeHHS
MPAKTUKU

(HaumeHo8anue opeanHuzayuu Ui cmpykmypHo2o noopazoenenuss MbX PAH)

Cpoku pOX0KIEHUSI HAyYHO-HCCIIEI0BATEIbCKON MPAKTUKHI

C«_» 20 r.mo« » 20 1.
Hayunsrii pykoBOIUTENb
N ®opMyJIHPOBKA U cOAePKaAHHE 3aJaHUS Cpoku npoxoskaeHust

1 (o3naxomnenue ¢ yuebno-memooduueckumu MamepuaIamu, NPaKmuiect
(nabopamopnvie), cemuHapcKue 3auamus, 00pabomKa u CucCmemamu3sg
MAMEPUANOs, NOLYHEHHbIX NPU NPOXOIUCOEHUU NPAKIMUKY, Opyeue GUObl

« » 20 I.

(D.H1.0. noonucwv)
AcnupaHT
« _» 20 T.

(D.H1.0. noonucwv)




[Tpunoxenue 2

dengepanbHOe TOCYAApPCTBEHHOE OI0UKeTHOE YYpeskaeHHe HAYKH
WHCTUTYT BUOOPTAHUYECKOM XUMHU
uM. akagemMukoB M.M. lllemsaknna u F0.A. OBYHHHHKOBA
Poccuiickoi akageMnu HayK
(UBX PAH)

OTtuer
M0 MeIarornyeckoi MpaKTuKe

AcnupaHT

(PUO, nonrnocmwio)
YKpynHeHHas rpynia HaydyHbIX crenranbHocTel: 1.5. buonorunueckrue Hayku

Hayunas cnenuanbHOCTb:

(wugp u HaumeHosanue cneyuarbHOCMu)
Hayunsrii pykoBOIUTENb
(DUO, nonnocmwvio; 00IHCHOCMb, YUeHOe 36aHUe U CTNeNnetb)

MecTo poX0oKIEHUS
MPAKTUKU

(HaumeHoB8anue opeanuzayuu Ui cmpykmyprHozo noopazoenenus MUbX PAH)

Cpoku IpOX0XkKAECHUS HAyYHO-UCCIIEJ0BATENIbCKON TPAKTHKU
C«_» 20 r.mo«_» 20 1.

1. Ilponenannas paboTa 3a mepuoJi MPaKTUKU, COOTBETCTBUE MHIUBUAYATbHOMY IIJIAHY (031axomienue ¢
V4eOHO-MemOoOUYeCKUMY MAMEPUATAMY, NPAKMUudecKue (1abopamopHvie), CeMUHapcKue 3anamus, oopabomxa u

cucmeMamu3ayusi Mamepuanos, NOAYUEHHbIX NPu NPOXOACOeHUU NPAKMUKY, Opyeue 8Udbl pabom).

2. CaMooI1IeHKA MPOoieTIaHHON pabOoThI (TPYJHOCTH, COOTBETCTBHE OXKHIAHUSM,
YCTIEXH)

Ykaxure, uTo Bam ynanoch Ha CBOMX 3aHATUSX OCYIIECTBUTH 00JI€€ YCTIEIIHO:
* BBEJICHIE HOBOTO MaTepHala;

* OpraHu3anus KOHTPOJISI U OIICHKU 3HAHUH CTY/ICHTOB;

* OpraHM3anus 00CYXKICHUS H3Y4SHHOTO MaTepHaa;

* OpraHu3anus MPaKTUIeCKON padoTHI;

* Ipyroe (HamuIImTe)

VYkaxure, Kakue U3 METoJI0B 00y4YeHHsI JOMUHUPOBaIU Ha Bammx 3ansaTusax?

3. IlpennoxeHus o MPOBEACHUIO MEAArOTUYECKON TPAKTUKHU




4. ITpunoxenus, Npu HEOOXOAUMOCTH (TMPUBOAMUTCS MNEPEUYeHb MATEPHANIOB, HCHOJIB3YEMBIX MpHU
IPOXOKJCHUN MPAKTUKN):

1)[Ipe3eHTaliMOHHbBIE MaTEPUAIIBI ISl TPOBEJIEHUSI CEMUHAPCKOI0 3aHATHS HA TEMY

2)Pa3paboTaHHble 3a/1a4u JIs1 TPOBEACHUS JIAOOPATOPHOUN pabOTHI IO TEMeE

5. CoucoK MCIONBb30BaHHBIX HWCTOYHHMKOB, MPHU HEOOXOAMMOCTH (NMPUBOAMTCS OMOIHOTpaduuecKuit
CIIMCOK, HHTEPHET-PECYpPCHI U T.J1.)

[Toanuck acnupanTa

(noonucw) (DUO acnupanma)

OTMmeTKa 0 MPOXOKACHUU MEeAArOrnYeCKOM MPaKTUKU («3aUmeHOo»/«He 3a4meHo»)

[Monnuck Hay4HOTO PyKOBOAUTENS (PYKOBOAUTENS MEAArOTMUECKON MPAKTUKH)

« » 20 T

(noonucv) (DUO, nonnocmuio, 00IACHOCTb, VY. 36. U CIENeHb)
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