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1. OBIIME ITOJIOKEHUSA

[IporpaMMa MOATOTOBKM HAYYHBIX M HAYYHO-TIEIarOTHYECKUX KaJIpOB B
acnupaHType (janee — MporpaMma aclupaHTyphl), MO HAy4yHOH CHEelHaTbHOCTH
«buoxumusy, peanusyemas ~@DenepalbHBIM  TOCYJApCTBEHHBIM  OFOKETHBIM
yupexjaeHneM Hayku WHCTUTYT OHMOOpPraHM4ecKod XMMHHM HM. aKaJeMHKOB
M.M.llemsikuna u FO.A.OBunHHuKOBa Poccuiickoii akanemuu Hayk (MUbX PAH) u
(manmee — MHCTHTYT) TIpeIcTaBIISIET COOOI KOMILJIEKT JIOKYMEHTOB, pa3padOTaHHBIN HA
ocHOBe @eepalbHBIX TOCYJAapCTBEHHBIX TPeOOBaHMI K CTPYKType MpOrpaMm
MOJITOTOBKU HAyYHBIX U HayYHO-TIe/IarOrM4eCKUX KaJIpOB B aCUPAHTYpPE, YCIOBUIMHU
WX pealu3aliy, CPpOKaMU OCBOEHHUsS ATHX MPOTPaMM C YUE€TOM PazIUuYHBIX (HopM
00ydeHusi, oOpa3oBaTEIbHBIX TEXHOJOTHA W OCOOCHHOCTEH OTACNbHBIX KaTeropui
oOydaromuxcs, yTBepxaeHHble [Ipukazom MUHHCTEpCTBA HAyKH U BBICIIETO
oOpa3oBanus Poccuiickoit @enepannu ot 20 okta6pst 2021 royma Ne 951.

[Iporpamma acmupaHTypbl TIpeACTaBiIsieT COOOW KOMIUIEKC OCHOBHBIX
XapaKTepucTUK oOpa3oBaHusl (00BEM, CTPYKTYypa, YCJIOBHS €€ peau3allid, CPOKHU
OCBOEHHMsI ¢ yueToM (opMbl 00yUeHHUsl, 00pa3oBaTeIbHbIE TEXHOIOTUH, 0COOEHHOCTH
OTJIeTbHBIX KaTErOpuil aCIUPAHTOB).

[IporpamMma acmupaHTyphl BKJIIOYAeT KOMIUIEKT JOKYMEHTOB, B KOTOPBIX
ompeiesieHbl TpeOOBaHMS K pe3ybTaTaM €€ OCBOCHMS, IUIaH HAyYHOU JeATeIbHOCTH,
y4eOHBIN TJIaH, KalleHJapHbI y4eOHbIM rpaduk, paboune MporpaMMbl JUCIIHUILINH
(MoJtyIteit), MpaKTUKH, OIIEHOYHBIX M METOIMYECKUX MaTepuaioB, OopM aTTeCTaIUN.

O0bpa3oBarenbHas JIESTENIBHOCTD o IporpaMme aCIHMPAHTYpPhI
OCYIIECTBIIAETCS Ha TOCYJAapCTBEHHOM si3bIke Poccniickoit denepannn.

1.1. HopmaTuBHBIe JOKYMEHTHI AJ151 pa3padoTKH NPOrpaMMbl aCIMPAHTYPbI

— @epnepanbHbid 3aKk0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Denepauun»;

— @enepanbHblii 3akoH 0T 23.08.1996 Ne 127-®3 «O Hayke U rocyaapCTBEHHOI
HAYYHO-TEXHUYECKOW TOJTUTUKEY,;

— Ilocranosnenue IlpaBurensctBa PO ot 30.11.2021 Ne 2122 «O06 yTBepkeHUU
[TonoxkeHust O TOArOTOBKE HAYYHBIX M HAYYHO-TIEJArOTHYECKUX KaJapoB B
acnupaHType (aIbIOHKTYpE)»;

- Ilpuka3 MunoOpuayku Poccum ot 24.02.2021 Ne 118 «OO0 yrBepxkaeHUH
HOMEHKJIATypbl HAayYHBIX CHEIUAIBHOCTEH, MO KOTOPHIM MPHUCYKIAIOTCS y4YEHBIE
CTeIeHHU, U BHECEHNH n3MeHeHus B IlonoxkeHne o coBeTe 1o 3amuTe JuccepTanuii Ha
COMCKAaHUE YUYEHOH CTeleHW KaHJuJaTa HayK, Ha COMCKAHHME YYEHOW CTemeHH
JIOKTOpa HayK, yTBEep)KJIeHHOe Mpuka3oM MUHHCTEepCTBA OOpa3oBaHHUS M HAayKH
Poccuiickoit @eneparuu ot 10 HOs6pst 2017 1. No 1093y,

— Ilpuka3 MunoOpuaykun Poccum ot 20.10.2021 Ne 951 «OO0 yTBepkaeHUH
(benepanbHBIX TOCYIapCTBEHHBIX TPEOOBAaHUN K CTPYKType MPOrpamMMm IMOATOTOBKH
HAayYHBIX M HAayYHO-NIEJArOrMYECKUX KaJpoB B aclupaHType (aIbIOHKTYpE),
YCIIOBUSIM HMX pealiu3allii, CPOKaM OCBOEHHUS 3TUX MPOrpaMM C YUETOM Pa3IMYHBIX
dopMm o00ydeHus, 0Opa30BaTENbHBIX TEXHOJIOTMA U O0COOEHHOCTEH OTAEIbHBIX
KaTeropuii aCmupanToB (aIbIOHKTOB));

— VYcraB M WHBIE JIOKAJbHbIE HOPMATHUBHBIE aKThl YHUBEPCUTETa, Kacaloluecs
MOJIFOTOBKU HAyYHBIX M HAYYHO-TIEIarOTHYECKUX KaJIpOB B aCIIUPAHTYPE.



1.2. Ileu ¥ 32124 POrPaMMbl AaCTUPAHTYPHI

Legs mporpaMMsbl acliUpaHTYphl 10 HAIPABICHHUIO TMOATOTOBKH «buonormueckue
HAyKW», HAy4dHas CHeNHaTbHOCTH «BHOXUMUS» — TMOJArOTOBKA HAYYHBIX M HAy4dHO-
MeIarOTMYeCKUX KaJpoB BhICHIeH KBamu(UKanuu B 00JacTH OMOIOTMYECKHX HAYK
JUTSI HAYKH, TIPOMBIIIUIEHHOCTH U Cephl BBICIIETO 00Pa30BAHMSL.

3agauyu nporpaMmsbI:

1. YrnyOneHHoe W3y4eHHE TEOPETHYECKUX, METOAOJOTHYeCKMX W  Hay4dHO-
MIPAKTHYECKUX OCHOB B 00JIaCTH OMOXUMUMU.

2. ObecnieyeHue CTAaHOBJIEHUSI HAYYHO-UCCIIEI0BATENIHCKOTO MBIIIEHUS aCIUPAHTOB,
(hopMHUpPOBaHNE y HUX YETKOTO MPEACTABICHHUS 00 OCHOBHBIX MPO(ECCHOHAIBHBIX
3aJ1a4ax, Cloco00B MX PElIeHUsI.

3. ®opmupoBaHHe 3HAHWN W HABBIKOB IIAHMPOBAHWS, OPTaHU3AINU U TPOBEICHHS
HAy4YHO-HUCCIIeI0OBATENBCKON ASSITENFHOCTH IO TeME JTUCCEePTAIIHH.

4. dopMupoBaHHE YMEHHH WCIIONB30BaTh COBPEMEHHBIE TEXHOJOTHH cOopa
uHpopmanuu, oOpabOTKM W HUHTEPIPETAIMN TOTYYSHHBIX JaHHBIX, Pe3yJIbTaTOB
WCCIIeZIOBAHUSI.

5. OBnageHne COBpPEMEHHBIMH CTATUCTUYECKUMHU M MaTeMaTHUYECKHMMH METOJaMU
00pabOTKM M CUCTEMAaTHU3AIUH TAaHHBIX.

6. @opMUpOBaHHE CIOCOOHOCTEH MPOCKTHPOBAHUS W TPOTHO3UPOBAHHS B XOJE
HAYYHOTO WCCIIEIOBaHMs, TOTOBHOCTH BHEIPSATH pE3yJbTaThl WCCIEIOBAaHHS B
y4eOHBIif mporecc.

7. ®opMupoBaHHE TOTOBHOCTH K TPO(ECCHOHATHPHOMY CaMOCOBEPIIEHCTBOBAHUIO,
pa3BUTHIO  WHHOBAI[MOHHOTO  MBIIUIEHUS W TBOPYECKOTO  IOTEHIIHANIA,
poheCCHOHATFHOTO MacTEPCTBA.

8. ®opmupoBaHHWE YMEHHH M HABBIKOB HAYYHBIX KOMMYHHKAIUH, MyOIUYHOTO
00CYXIeHUS pe3ybTaTOB HAYTHO-HCCIIEIOBATEBCKOM JIEITETHHOCTH.

9. ®opMupoBaHHE YMEHUI MPEICTABIATh M MyOJIMIHO OOCYXKIATh MPOMEXKYTOUHBIE
pe3ysIbTaThl HAYIHBIX UCCIIEIOBAHUN, OPOPMIISTh OTUETHYIO JTOKYMEHTAIIHIO.

10. CamocTtosiTenbHOEe (HOPMYTUPOBAHUE W PEUICHHE 3ajad, BOSHHUKAIOIIUX B XO7e
HAYYHO-HMCCIIEIOBATEIbCKOW  NESTETPHOCTH M TPEOYIONMX  YTITyOJIEHHBIX
podeccHuoHALHBIX 3HAHUH.

1.3. Cpok ocBOeHHsI IPOTPAMMBI ACIIHPAHTYPBI
Cpok 0CBOEHUS POTrpaMMbl aCITUPAHTYPHI COCTABIISIET 4 roja.

1.4. CTpykTypa H 00beM NPOrpaMMbl aCIUPAHTYPbI

[TporpamMma acriupaHTypbl BKJIFOUAET B ce0sl HAyUHBII KOMIIOHEHT, 00pa30BaTeIbHbII
KOMIIOHEHT, a TaK)K€ HTOTOBYIO aTTECTAIIHIO.

HayuHblil KOMIIOHEHT MPOrpaMMbl ACIHPAHTYPbI BKJIKYAET:

— Hay4YHOE HCCIIeJIOBAaHNE AacCIUpaHTa, B PaMKax KOTOPOTO AaCIHPAHT BHITOIHSET
CaMOCTOSITENIbHYI0 HAy4dHYIO JesTeIbHOCTh B COOTBETCTBHU C IIPOrPaMMOi
aCIMPAHTYPHIL, ¥ MOATOTOBKY JHCCEPTAINH;

— IPOMEXXYTOUHYIO aTTECTAIMIO TI0 ATArlaM BBITIOJIHEHUS HAYYHOTO UCCIIeIOBAHUS;

— y4acTHe acupaHTa B HAYIHBIX MEPOTIPUSITHSIX;

— MyOIMKAIUIO0 OCHOBHBIX HAYYHBIX Pe3yIhTaTOB HAYYHOTO MCCIIEOBAHUS aCIIUPAHTA
B PEIEH3UPYEMBIX HAYYHBIX W3AAHUSAX M (WIM) TMOAady 3assBOK Ha W300pETEHUS |
JIpyTHE pe3yNbTaThl MHTEIUIEKTYaIbHOM JIeATEeTbHOCTH.

OO0pa3oBaTe/lbHbIi  KOMIIOHEHT IIPOrpaMMbl  ACHHPAHTYPbl  BKJKYaeT:
JUCIUIUIMHBL (MOJIyNTM) W TPaKTUKY, a TakKe MPOMEKYTOUHYIO aTTECTAIHIO IO
YKa3aHHBIM JTUCIUTUTNHAM (MOIYJISIM) M TIPAKTHKE.



O6beM aucuMIIUH (MOAYJIEH) M 3JEKTUBHBIX JUCHUIUIMH (MOJYJIeH) UCUUCISETCS B
KpeauTax W cocTaBisieT He Oonee 13 kpemuToB. O0BeM MUCHMIUIMH (MOJIYyJICH) U
ANEKTUBHBIX JUCHUIUINH (MOJYJel) He 3aBUCHUT MPUMEHIEMBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH, peanu3alnuu OOydeHHUs C HCIOJIb30BaHUEM ceTeBoil (opMbl. OO0BEM
OJIHOTO KpeauTa cocTaBisieT 36 akageMuueckux 4dYacoB. [IpoIOIKUTENBHOCTH
aKaJieMrueckoro yaca pasHa 40 MUHyTaMm.

IIpoxo:xkaeHne NPAKTUKH TPH OCBOCHUM OOPa30BATENbHON  KOMIIOHEHTHI
MPOrpaMMbl aCIIUPAHTYpPbl OpraHusyercs B (GopMe MPAaKTUYECKOW IOJArOTOBKH,
HEOOXOMUMOW Ui OCYIIECTBJIICHUS  HAydHOW  (HAYyYHO-MCCIIEIOBATENIbCKON)
JIeSITEIbHOCTH.

Hrorosas arrecrauus

HroroBas arrecTanusi Mo mporpamMmaM acHUpPaHTYpPbl IPOBOAUTCS B (pOpMe OLIEHKH
JUCCepTallid  Ha TpeIMeT ee COOTBETCTBUS KpUTEPHSIM, YCTAaHOBIEHHBIM B
cooTBeTCTBUU ¢ DenepanbHBIM 3aKOHOM OT 23 aBrycra 1996 roma Ne 127-®3 «O
HayKe ¥ TOCYyapCTBEHHOW HayYHO-TEXHIUYECKON TTOTUTHKE .

CrpykTypa H 00beM NPOrpaMMbl ACIHPAHTYPbI

No CtpyKTypa mporpaMMbl aClIupaHTypPhI O0BeM IporpamMMmsI
aCIUPAHTYPHI (KPEIUTHI)

1. Hay4yHbIii KOMIIOHEHT

I.1. HayuHas nestenbHOCTb, HalpaBiIe€HHAs Ha -
MOATOTOBKY JAMCCEPTAIIMH HA COUCKAHHE
YUEHOI CTeleHu KaH/11aTa HayK K 3alluTe

1.2. [TonroroBka u MyOIUKAIUS OCHOBHBIX -
HAyYHBIX PE3yJIbTaTOB HAyYHOT'O
UCCIIEZIOBAHUS acIIpaHTa: B )KypHajax 1
n3IaHuAX, Bxomamux B Web of Science,
Scopus, BAK B cooTBeTcTBUU €
TpeOOBaHUSMH, YCTAHOBJICHHBIMU
(benepabHBIMU TOCY1apCTBEHHBIMU
TpeOOBaHUSMHU

1.3. [IpomexxyTouHas arTecTalus o Tamnam -
BBITIOJTHEHUST HAYYHOTO UCCIIETOBAHS

2. O6pa3oBaTe/ibHbII KOMIIOHEHT

2.1. Jucturnmuael (MOYJIH), B T.4. DJIGKTUBHEIE, 13
(hakynbTaTUBHbBIE TUCHUILIMHBI (MOAYIH) (B
cllydae BKJTFOUEHUS UX B IPOrpaMMy
aCIUPAHTYPHI) U (UJIN) HAIlPaBJICHHbIE HA
MOATOTOBKY K C/1aue KaHIUIaTCKOTO
9K3aMeHa (IK3aMEeHOB)

2.2. [IpakTuka 3

2.3. [IpomexxyTouHas aTTecTalus o Tamnam -




BBITIOJIHEHUSA HAYTHOT'O UCCIICIOBAHUA

3. UToroBast arrecranus -

O0beM porpaMMbl aCIMPAHTYPbHI 16

1.5. TpeboBaHus K NOCTYNAIOIIMM

K ocBoeHuo mporpaMM acmUpaHTyphl JOMYCKAIOTCS JIMIIA, UMEIoIIne o0pa3oBaHue
HE HIDKE BBICIIETO (CIEeNUaIUTeT WIK Marucrparypa). TpeboBaHUs K MOCTYHAIOIINM
usnoxkeHsl B «lIpaBmiax mpuema Ha oOydeHHe MO 0Opa3oBaTENbHBIM MPOTPAMMaM
BbICIIEr0 00pa3oBaHUsi — IporpaMMaM TIOJTOTOBKM HAy4YHBIX M  Hay4dHO-
MeJarornyeckux KaJpoB B aCIUPAHTYPY.

2. XAPAKTEPUCTHKA ITIPO®ECCHUOHAJIBHON JEATEJIbHOCTH
BbBIITYCKHHUKA

2.1. [TacmopT HAYYHO}i cCTIENMATBHOCTH

OoJacTh Hayku: 1. EcrecTBeHHbBIE HayKn

I'pynna Hay4yHsbIX cniequajbHocTeit: 1.5. buomornueckue Hayku

Hayuynas cnenuanbHoctb: 1.5.4. buoxumus

HaumeHoBaHue oTpac/iu HAYKH, 110 KOTOPO# NPHCYKAAIOTCH yUYeHbIe CTelleHHu:
buonornueckue Hayku

HanpagJieHus uccijie0BaHMii:

1. IIpobGyiembl cTpoeHMs, CBOMCTB M (PYHKUMOHHUPOBAHUS OTACIBHBIX MOJEKYNI H
Ha/JIMOJIEKYJIIPHBIX ~ KOMIUIEKCOB B OMOJIOTMYECKMX  OOBEKTaX, H3ydeHHue
MOJIEKYJISIPHOM OpPraHU3allud CTPYKTYPHBIX KOMIIOHEHTOB, BBIICHEHHE IIyTEH
MeTaboIM3Ma 1 UX B3aUMOCBSI3EH.

2. YCTaHOBJIIEHHME XHUMHYECKOTO COCTaBa JKMBBIX OPraHU3MOB, BBISBIICHHUE
3aKOHOMEPHOCTEM CTPOEHHs, COJAEpP)KaHMS U IpeoOdpa3oBaHMsl B  IIPOLECCE
KHU3HEJIEATEIbHOCTH OPraHU3MOB XHMHYECKHX COEAMHEHUH, OOUX JUIsl >KUBOH
MaTepuu B 1esioM. COIIOCTaBJIIEHHE COCTaBa M IyTEW BHJIOM3MEHEHUS BEILECTB Y
OpPraHU3MOB PA3JIMYHBIX CHUCTEMATHYECKUX TPYII, MPOOJIEMbl CPABHUTENBHOH U
SBOJIIOIIMOHHOM OMOXUMHH, KOCMOOMOXUMUU.

3. HUccnenoBanue o0pa3oBaHMsi UM IPEBpAIIEHUS  OTAEIBHBIX  MOJEKYI,
(GYHKIMOHUPOBAaHUSL (EPMEHTHBIX CHUCTEM U HAJMOJIEKYJSPHBIX KOMIUIEKCOB,
MO/JIEJINPOBAaHNE OMOXUMUYECKHUX ITPOLIECCOB.

4. Ananmu3 M CcUHTe3 OMOJIOTMYECKM aKTHUBHBIX BEIIECTB, BBIACHEHHE UX
(GU3M0IOTNYECKOro JIEHCTBUS U BO3MOXKHOCTEH IIPUMEHEHHUS [TOJyYEHHBIX BEIIECTB B
CEIbCKOM XO3SIHCTBE.

5. Belzenenue BemecTB n3 OMOJOTMYECKOro MaTepuana, OYUCTKa U YCTAaHOBJICHHUE UX
CTPOEHHUS.

6. HccnenoBanune cCTpykTyppl M (DYHKIIMOHAJIBHOW AaKTHMBHOCTH KOMIIJIEKCOB
HEOPraHMYECKUX HOHOB C OPraHMYECKMMHU MOJIEKYJIaMH, UX Y4YacTHs B IIpOLeccax
KHU3HEJIESTEIbHOCTH.

7. BolsicHeHHe (PU3NKO-XMMHUYECKUX OCHOB (DYHKITMOHHUPOBAHMS BAXKHEHIINX CUCTEM
KHMBOM KJIIETKM C MCIIOJIb30BAaHUEM W[, METOJOB M IPUEMOB XUMHHM, BKIIIOYAs
CTPYKTYpPHBII M CTEpEOXMMHUYECKHI aHalu3, YacTUYHBIM W IIOJHBIM CHHTE3
IPUPOJHBIX COEAMHEHUH W HX aHAJIOroB, pa3pabOTKy IpenapaTUBHBIX MU
TEXHOJIOIMYECKUX METOJOB IOJIY4YEHHs MPUPOJHBIX BEIIECTB M HMX XMMHUYECKHUX



Moau(dUKaAIMi B HEMOCPEICTBEHHOW CBA3M C OMOJOTMYECKOW (YHKIHMEH 3STUX
COETMHEHU .

8. Teopermyeckue W TPUKIAJAHBIE MPOOJEMBI MPUPOABI U 3aKOHOMEpPHOCTEU
XUMHUYECKUX TpEeBpallleHuii B JKMBBIX OpraHU3Max, MOJEKYJSPHBIX MEXaHH3MOB
MHTETpalliy KJIETOYHOrOo MeTa0oMu3Ma, CBs3eil OMOXMMHMYECKMX IPOIECCOB C
JIeSITEIBHOCTRIO OPTraHOB M TKaHEH, C )KU3HEIEATeIbHOCThIO OpraHu3Ma JiyIsl peleHus
3aJ1a4 COXPAHEHHUS 370POBbsI )KMUBOTHBIX, BEISICHEHUS IPHUUH PA3IMYHBIX OOJIe3HEN U
M3BICKAHUSA TyTel X 3(PEKTUBHOTO JICUCHHUSI.

9. UccnenoBanusi mpoOyieM y3HaBaHUS Ha MOJIEKYJISIPHOM YpPOBHE, XpaHEHHS H
nepenayn uHbopManuu B Ouonorndeckux cucremax. CosnaHue (GepMeHTOB C
3aJlaHHON crenu(pUIHOCTRI0. M3yueHne MOJEKyIIpHBIX MEXaHW3MOB MaMSITH H
WHTEJJIEKTa, MUMMYHHUTETa, TOPMOHAJIBHOTO NEHCTBUS M PELENTOPHON mepenadyu
CUTHAJIA, MEXKIETOYHBIX KOHTAKTOB, PEMPOAYKIHH, KaHIEPOreHe3a, KIETOUYHOMI
muddepeHIpoBKH, MOpQoreHe3a U arnonTo3a, CTApeHUsT OpraHu3Ma, BUPYCHBIX U
npUOHOBBIX HHGpekuuid. I[Ipobrembl XuUMHUECKOW M OHMOXMMHUYECKOH 00paboTKh
OpraHoB, TKaHEH M HMCKYCCTBEHHBIX MaTepUajOB, UX XPAaHEHUS U TPUMEHEHHUs Kak
TPaHCILIAHTATOB.

10. MexaHu3Mbl M 3aKOHOMEPHOCTH OOMEHa BEIIECTB B OpPraHU3ME >KUBOTHBIX.
Knunudeckass OMOXWMHSI JKUBOTHBIX. BHOXMMHUS MHUTaHUS >XUBOTHBIX. M3ydeHue
XUMHUYECKOW W MHUKPOOMOJOTHYECKOW OE€30MacHOCTH IMPOAYKTOB OHOJIOTHYECKOTO
npoucxoxaeHus. buoxumudeckne u (U3MOIOTMYECKHUE MPOILECCHl B OpraHH3Me,
BJIUSTHUE MX HA COCTOSTHUE 37J0POBbSI, IEPEBAPUMOCTD M HCIIOJIb30BAaHUE MMUTATEIBHBIX
BEIIECTB KOPMOB, IMPOTYKTUBHOCTH JKUBOTHBIX U KAUYECTBO MOJIy4aeMOM MPOAYKIUH.

11. Ilpob6nemsl mpeBpaiieHuss 1 00€3BpeKUBAHUN KCEHOOMOTUKOB. MoJEKyIIsIpHbIe
OCHOBBI TIPEBpallleHUN HWCKYCCTBEHHBIX MATEPUAJIOB IO/ BIUSHUEM KHBBIX
opranu3MoB. bruoxumudeckue mpooIeMbl 3KOJIOTHH.

12. HccnemoBaHuss MOJEKYJISPHBIX MEXaHU3MOB pearMpoBaHUS  KJIETOYHBIX
KOMIIOHEHTOB M  JKMBBIX  OpPraHM3MOB Ha  [POHUKAIONIYI0  paTualluio,
yAbTpaUOJIETOBOE W HOHU3UPYIOUIEE W3IY4YEHUE, DJIEKTPOMArHUTHBIE OIS,
MEXaHUYeCKHe, XOJIOJOBBIE, TEIUIOBbIE, XUMHUYECKHE, TOKCHYECKHE U Jpyrue
SKCTpeMallbHbIE BO3ACHCTBHS. bBHOXMMHUYECKHE UCCIEIOBaHUS IO CO3/JIaHHUIO
MIPOTEKTUBHBIX CPEJICTB Ha HSTH Bo3AeWcTBUs. M3ydeHue posim aKTUBHBIX (opMm
KHUCJIOPOZa, TMPOJIYKTOB MEPEKUCHOTO0 OKUCIEHHS M CBOOOAHPPATMKAIBHBIX
MPOJYKTOB B HApPYIICHUSX U PETYJIUPOBAHUM METa0OINYECKUX IPOIECCOB B
OpraHu3Me >KUBOTHBIX.

13. HayyHo-MeTonu4ecKkue W NPUKIIATHBIE MPOOIEMbl H3YyUEHHUS MOJIEKYJISIPHBIX
OCHOB  JKHM3HENEATEIbHOCTH JUIsl pelleHus 3aJad  ajanTalud, W3MEHEHUs
MPOJAYKTUBHOCTH ¥ CEJEKIMHU IKUBBIX OPraHU3MOB, IIOJIyUYEHHUS HKHUBOTHOTO,
pPacCTUTENFHOTO U MHUKPOOUOIIOTUYECKOTO CHIPbS, YIYUIIEHHOTO MO COACPIKAHHIO
OTPE/IEJIEHHBIX KOMIIOHEHTOB.

14. HccnenoBanus peBpaleHn i pPacTUTENLHOTO; KUBOTHOTO u
MUKPOOUOJIOTMYECKOTO ChIPbsl IO BIMSHUEM (DAaKTOPOB OKpPYKAIOIIeH cpenbl H
TEXHOJOTHYECKUX BO3JEHCTBUII TpU €ro XpaHeHWH U IepepadoTKe B KOpMa H
nedyeOHble Tpemnaparbl s yAydlIeHWs] KadecTBa M IIOBBIIICHHMS] BBIXOJIA
MPOU3BOJMMBIX IIENIEBBIX MPOJIYKTOB. BblicHeHHWE cocTaBa KOPMOB U UX
KOMITOHEHTOB.

15. ®usnyeckue, XUMUYECKUE, TEXHUUECKUE U IKOJOTUYECKHE OCHOBBI BBIJICICHHUSI,
CHHTEe3a W HapaOOTKMU BEIIECTB, MPHUCYIIMX >XUBBIM OpraHU3MaM Uil PpelIeHHs
OTIpEeJIeNIEHHBIX CEIbCKOX03SHCTBEHHBIX, BETEPHHAPHBIX M TEXHOJOTUIECKUX 3a]1ad.



16. Co3nganue cnenuaibHON OMOXMMHUYECKOH ammaparypbl. PazpaboTka mpuHIUIIOB
MHXEHEPHON HH3UMOJIOTUU U CIIOCOOOB NMPUMEHEHHS] OMOXMMHYECKHUX IMPOIIECCOB B
MPOMBIIIIECHHOCTH.

CMeikHbIe cTIeluaJIbHOCTH (B paMKax IrpyNiibl HAY4YHOH ClIelHaJIbHOCTH):

1.5.1. Paguobwuomnorus;

1.5.2. buodusuka;

1.5.3. MonexynsipHas Onosorus;

1.5.6. buorexnonorus;

1.5.5. ®usnonorus 4eaoBeKa U >KUBOTHEIX;

1.5.7. 'enernka;

4.2.1. Tlatomoruss >KWUBOTHBIX, Mopdororus, ¢usznonorus, HapMakonorus u
TOKCUKOJIOTHS;

4.2.2. Canurapusi, TUTHEHA, HKOJIOTHS, BETEPUHAPHO-CAHUTApPHAs HKCIEPTHU3A U
0100€e30I1aCHOCTD;

4.2.3. Un¢pexunoHHbple 60I€3HN M UMMYHOJIOTUSI )KUBOTHBIX;

4.2.4. YacTtHas 300TE€XHUs, KOpPMJIEHHE, TEXHOJOTMU IPUTOTOBJICHUS KOPMOB H
MIPOM3BOJICTBA MPOYKIINHU KHBOTHOBO/ICTBA;

4.2.5. Pa3BeneHue, celeKIus, TeHeTUKa 1 OMOTEXHOJIOIUS )KUBOTHBIX;

4.2.6. PpIOHOE X0351CTBO, aKBAKYJIbTYpa U IIPOMBIIIIEHHOE PHIOOJIOBCTBO.

2.1. Buasl npodeccnoHaIbHOM AeTeTbHOCTH

Bunel npodeccuoHanbHOM J1€ATENBHOCTH, K KOTOPBIM TOTOBSITCS BBITYCKHHKH,
OCBOMBIILIKE IPOrPaAMMy aCIIUPAHTYPbL:

- Hay4yHO-HCCIIEI0BaTEIbCKas IEATEIbHOCTD B 001aCTH OMOJIOTHYECKIX HAYK;

- IIpENoaBaTeNbCKas IeATENbHOCTh B 00J1aCTH OMOJIOTMYECKUX HAYK.

[IporpaMmMa acnipaHTyphl HalpaBiieHa Ha OCBOEHHE BCEX BUJOB MPodheccnoHalbHOM
JIeATETbHOCTH, K KOTOPBIM TOTOBUTCS BBIITYCKHUK.

3. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBbI
ACIIUPAHTYPbI

3.1. B pe3ynbrare OCBOEHHS MPOrpPaMMbl AaCIHUPAHTYpPhl ACHUPAHT JOCTUTAET
cienyrone o0pa3oBaTellbHbIE M HAyYHO-UCCIIEI0BATENbCKUE PE3yIbTAThI:

KommnoneHnT HOHY‘ICHHBIC O6pa30BaTCJ'IBHBIC PE3YJIbTAaThI

O6pazoBarensubiii | OP — 1. ChoaHHbli KaHAMIATCKUN SK3aMeH (PK3aMeEHBI) TI0
KOMITOHEHT Hay4HOI CHEIUATbHOCTH MIO/IrOTaBIIMBAEMOI1
JIUCCEPTAMOHHOM pabOTHI.

OP — 2. OcBOeHHBbIE JUCHUUIUIMH, IPELyCMOTPEHHBIE
y4eOHBIM IUTAaHOM HporpaMmsbl. Pe3ynbTarbl oOydeHHs IO
JUCLHMIUIMHAM YCTAHABIMBAKOTCSA IPOrpaMMaMH JIUCIUIIINH.

OP — 4. Hdoxnax (mp1) / ydacthe C JOKIaaoM (JaMu) Ha
HaydyHOM KOH(epeHIHH/ceMUHape (B TOM 4HCIE Ha
MHOCTPAaHHOM SI3BIKE) 110 pe3yiabTaTaM IPOBEICHHOTO
HAy4YHOT'O MCCIIeIOBAHMSL.




Hayunsrii OP — 3. Ob6ocHoBaHue BbIOOpa TEMbI JUCCEpTalUU; 0030p
KOMIIOHEHT JUTEpATyphl TI0 TeMe AMCCepTaIluH; pa3BepHYTHIA IIJIaH
JIICCEPTALMOHHOTO UCCIIEOBAHUSL.

OP — 5. IloaroToBieHHbIe PYKOIUCH HAYYHBIX MyOIMKAIMi
JUIsL KypHaAJIoB M u3naHuil, Bxonsumx B Web of Science,
Scopus, BAK, PUHI] B cooTBeTcTBUUH C TpeOOBaHUSIMH,
YCTAaHOBJICHHBIMH  (peiepaJbHBIMH  TOCY/IapCTBEHHBIMH
TpeOOBaHUSMHU.

OP — 6. Hanuune onyOJMKOBaHHBIX (IPUHATHIX B I€YaTh)
cTaTel B JKypHajaX M HU3JaHuAX, BXxomgsammx B Web of
Science, Scopus, BAK, PHUHI[ B cootBercTBUH C
TpeOOBAHUSIMU, YCTaHOBJIEHHBIMU benepabHBIMU
rOCy/IapCTBEHHBIMU TPEOOBAHUSIMHU.

OP - 7. Hanwmume TekcTa OTAEIBHBIX pPa3/eiiOB/TaB
muccepraiuu  (MpU  MOATOTOBKE JIUCCEPTAllUd B BUJE
OT/ICJTHOM T1eJIOCTHON pabOTHI).

OP — 8. IloaroroBieHHOE BBEACHHE M 3aKIIOUCHHE K
JTUCCEpTAallMd B COOTBETCTBHHU ¢ TpeOOBAHHSIMH,
YCTAaHOBJIEHHBIMU  (eIepaIbHBIMU  TOCYAapCTBEHHBIMH
TpeOOBAHUSIMHU.

OP — 9. Ycnenrnoe o0cyxaeHe qUCCEPTAIIMN Ha COUCKAHUE
YUEHOH cTeleHu KaHAWJIaTa HAayK C BBIJAYel 3aKITIOUEHUs
OpraHu3aIiiy, Ha 0a3e KOTOPO BHIIOJIHSIACH JUCCEPTAITHSL.

3.2. B pe3ynbTare OCBOEHUS MPOTPAMMBI aCIIUPAHTYPHI ACIIUPAHTOM JOJIKHBI OBITH
noJtyueHsl Bce pe3ynbratel (OP), ykazanusie B myHkTe 3.1. TpeboBanuii.

3.3. CoOBOKYNHOCTb JOCTHTHYTBIX pe3yJbTaTOB IOJATBEPKIAAET CIIOCOOHOCTD
acypaHTa K OCYIIECTBIECHUIO HAyYHOW M HAyYHO-IEJAarornyeckoil AesiTeNbHOCTH U
COMCKAHUIO YYEHOW CTENeHN KaHau1aTa HayK.

3.4. O6s3aTeNbHBIM TPEOOBAHUEM MPOTPAMMBI ACTIHPAHTYPHI SABIISIETCS] TPOXOXKICHHE
UTOTOBOM aTTEeCTAIlMU U BBITIOJHEHUE €€ KPUTEPHEB, YCTAHABIMBAEMBIX JTOKAIbHBIMU
HOpMaTUBHBIMH akTamu MHCTUTYTA.

3.5. JloctmxeHue acmupaHTOM OOpa30BaTENbHBIX pE3yJIbTaTOB OILEHUBAETCS Ha
MIPOMEXYTOUHOM aTTeCTallii B COOTBETCTBUU C JIOKaJTbHBIMA HOPMAaTUBHBIMH aKTaMH
WNuctutyra. @opMbl W TpOIEAypbl TEKYIIEr0o KOHTPOJS YCIeBAaeMOCTH W
MIPOMEXYTOYHOM aTTeCTalluy aCIIUpaHTa Mo KaX/10i y4eOHON AUCIUILITUHE (MOIYIIIO)
OTIPEJIENAIOTCST B TpOorpaMMax Yy4eOHBIX MUCHUIUIMH WX B HMHBIX JIOKATHHBIX
HOPMAaTUBHBIX aKTaX, OMMCHIBAIOIIUX OCOOEHHOCTH pealn3aluu o0pa3oBaTeIbHBIX
MOZyJIEH.

4. TOKYMEHTDI, PETJIAMEHTUPYIOIIUE COAEPKAHUE U
OPIAHU3AIIMIO OBPA30OBATEJIBHOI'O ITPOLECCA I1PH
PEAJIM3ALIUU ITPOI'PAMMBI ACIIUPAHTYPbI



4.1. Y4eOHblii NJIaH U KaJIeHJAAPHbIH Y4eOHbIii rpaduk

B yueOHOM 1uTaHe OTOOpa)kaeTcsi JIOrMYecKas IOCJIEIOBATeIbHOCTh OCBOECHMUS
JUCHMIUTMH (MOAyJieit), MpaKTUK. YKa3blBaeTcsi o0mas TPyAOEMKOCTb IHCUUIUINH
(MojyIeit), MpakTUK B 3a4€THBIX €AMHUIAX, a TakyKe MX oOmas TPyAOoEMKOCTh H
KOHTaKTHas padoTa B 4acax.

HayuHblil KOMIOHEHT MPOrpaMMbl aCHUPAHTYPHI BKIIIOUAET HAYYHYIO JESTEIbHOCTh
aclMpaHTa, HAIMPaBJIEHHYI0 Ha IOATOTOBKY IUCCEPTALlMUM HA COMCKAHHWE HAyYHOMU
CTENEHN KaHAWJaTa HayK; I[OATOTOBKY MyONHMKanui, B KOTOPBIX H3JIararoTcs
OCHOBHBIE HAy4HbIE Pe3Yy/bTaThl JUCCEPTAIMU; MPOMEKYTOUHYIO AaTTECTALUIO IO
JTaram BBIIOJIHEHUSI HAYYHOTO UCCIIEeI0OBAaHUSI.

OOpa3oBarenbHbIi KOMIIOHEHT MPOrpaMMbl aCUPAHTYpPhl BKIIIOYAET JUCLUIUIMHBI
(MOZynH), MPAKTUKY, IPOMEXKYTOUHYIO aTTECTAllMIO M0 TUCIUIUIMHAM (MOAYJISM) U
npakTuke. [t Bcex TUCHMIUIMH MUHUMAIbHBIN 00beM cocTaBisieT 36 4acoB.
Hay4Hblil KOMIIOHEHT:

Hay4ynasi 1esiTeJIbHOCTb, HalpaBieHHAas Ha MOJTOTOBKY JUCCEpTallMM K 3allIWTe,
3aKJII0YAeTCs. B BBIIOJIHEHUU WHAWBHIYaJIbHOTO IUJIaHA HAYYHOM JeATeIbHOCTH,
HamMcaHuM, O(OPMIIEHMHM U MPEJCTABICHUM TUCCEPTALUU Ui IMPOXOXKIECHHS
HTOTOBOM aTTECTALlNU.

[Tnan Hay4HOI NesTeTbHOCTH BKIIIOYAET B CEOs:

- IPUMEPHBII IJIaH BBITOJIHEHUS HAYYHOTO UCCIIeI0BaHUS,

- IJTaH TOJTOTOBKU JHMCCEPTAllMN U MyOJIMKAlUi, B KOTOPBIX M3JIaraloTCsi OCHOBHBIE
Hay4yHbIE Pe3yJIbTaThl AHCCEPTAIIH,

- IepPEYEHb HITAMOB OCBOCHUSI HAYYHOTO KOMIIOHEHTA IPOTPaMMBbI aCITUPAHTYPHI,

- pacrpe/iesieHne yKa3aHHBIX 3TAallOB U UTOTOBOM aTTeCTallii aCIUPAHTOB.
IoaroroBka myOaMKanuii BKJIIOYaeT MOJATOTOBKY MyOJIMKAalUH, B KOTOPBIX
U3JIaraloTCsl OCHOBHBIE HAy4YHBIE PE3yNbTAaThl JUCCEPTAllMU, B PELEH3UPYEMBIX H
HAyYHBIX M3JAHUSIX, B IPUPABHEHHBIX K HUM HAYYHBIX U3JIaHUSAX, HHICKCUPYEMBIX B
MeXIyHapoaHbIX 0a3ax AaHHbIX Web of Science u Scopus u MexayHapoIdHbIX 0a3zax
JAHHBIX, OINpeJesieMbIX B  COOTBETCTBMM C  peKkoMmeHjanmed  Boicuieit
aTTeCTallMOHHOW KOMHUCCHUU TNpU MUHUCTEPCTBE HAyKH M BBICIIEr0 00Opa3oBaHUs
Poccuiickoit @enepannu, a Takke B HayYHBIX M3aHUSAX, HHACKCUPYEMBIX B HayKO-
MeTpudeckoi 0a3ze manHbIXx Russian Science Citation Index (RSCI), u (wmm) 3asBox
Ha TaTEHTHl HAa W300pETEeHHUs, IOJIE3HbIE MOJIENH, MPOMBIIIJICHHbIE 00pas3Ilbl,
CEJICKIMOHHBIE JIOCTMD)KEHUS, CBUJETENIbCTBA O TOCYJapCTBEHHOM perucrparu
MporpaMM JUIsl 3JIEKTPOHHBIX BBIYMCIUTENBHBIX MalINH, 0a3 JaHHBIX, TOMOJIOTHMA
MHTETPAIbHBIX MUKPOCXEM.

Oo0pa3oBaTe/ibHBIII KOMIIOHEHT:

B o0s3arenbHy0 yacTh 00pa30oBaTeIbHOIO KOMIIOHEHTA MPOTPaMMBbI aCIUPAHTYPhI
BKJIIOYAIOTCA CJIEAYIOUINE JUCIUIUIUHBL (MOAYIIN):

Oos3aTebHbIE JUCHUIIIUHBI:

- Uctopust u pmiocodpus Hayku

- UHoCTpaHHBIN SA3BIK

- CnenimanpHast TUCHUTIINHA « BHOXUMUSDY

- bnoxumus kneTku

JIucUMIIMHBI IO BBIOOPY:

- CTpykTypa ¥ PYHKIIMH [ENTUAOB U OEITKOB

- CtpykTypHasi OMoJIorus

- XUMuS JIMIUJ0B U MEMOPAHOJIOTHS

- XMW YTIeBOJOB U TIIMKOOHOIOTHS

- buonndpopmarnka



- MouieKkyisspHble MEXAaHU3MBI PETYJIAINI UMMYHHOU CHCTEMBI

- HelipoGuomnorus

DuekTHBHBIE (paKyIbTATHBHbIE JUCHUILINHBI):

- buonornueckas dBOIIONUA M OMOTEXHOIOT U

- MonekynspHas OuOJIOTHS: TEPCIEKTUBHBIE HAIPaBICHUS COBPEMEHHBIX
HUCCIeTOBAaHUN

- X¥MUS HyKJIEUHOBBIX KUCIIOT

- OCHOBBI T€HHOW MH)KEHEPUHU

- buonnxenepus JeKapCTBEHHBIX MPEMapaToB Ha OCHOBE PEKOMOMHAHTHBIX OEJTKOB U
MaJIbIX MOJIEKYJI

- I'eHbl, reHOMUKA, TEHOTEPANIEBTUYECKHE MPEeTapaThl

IpakTuka. IlpakTuka TO TOMYyYEeHUIO TPO(ECCHOHATBHBIX YMEHUH M OIbBITa
po¢eCCUOHAITBHON e TETHHOCTH.

4.2. PaGouue mporpaMmMbl JMCHHMILJIMH (MOay.J1ei)

[TporpamMma acrupaHTyphl BKJIIOYaeT B ce0s paboure MporpaMMbl BCeX AUCIUTLIMH
(Momyneit) ydeOHOro IIaHa, BKJIIOYash DJIEKTUBHbIE JUCHUIUIMHBL. B paboueii
porpaMMe JUCIUILTUHBI (MOJTyJIsl) €CTh METOAMUECKUE YKa3aHUs IS aCIUPAHTOB IO
OCBOCHHIO JTUCIIHILIHHEI (MOYJIs) M OLEHOYHBIE CPEJICTBA.

4.3. PaGoune mporpaMMbl NPaKTUK

[IporpamMma acmupaHTyphl BKIOYaeT B ceOs padouyro MmporpamMmy MpPaKTHKH.
[Ipunoxxenusimu K paboueld mporpamMme TPAKTHKH SBJISIIOTCS (OPMBI OTUYETHOU
JIOKYMEHTAIIUH 10 IPAKTUKE U OLIEHOYHBIE CPE/ICTBA.

5. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI

5.1. WudopmanuonHoe olecrniedyeHrne 00pa30BaTeJLHOI0 Mpouecca MpH
peasu3anuy NporpaMMbl aCIIHPAHTYPbI

WHCcTUTYT 0OecrieunBaeT aCIupaHTy B TEUEHUE BCETO IMEePHOJa OCBOSHUS PO PaMMBI
aCMUPaHTypbl UHIUBUAYAIbHBIA JOCTYHN K DJIEKTPOHHOW HMH(POPMAIMOHHO-
oOpa3oBaTeslbHOM  cpele  YHHBepcHTETa  IMOCPEACTBOM  HH(pOPMAIlMOHHO-
TEIeKOMMYHUKAIIMOHHOW ceTu «MHTepHeT» u (WiIH) JOKaJIbHOM ceTu YHUBEpcUTeTa
B IIpeJieniaX, YCTaHOBJICHHBIX 3aKOHOAaTeNbcTBOM Poccuiickoit denepannn B 001acTi
3alIUThI TOCYIAPCTBEHHON M MHOM OXPaHsSIeMO 3aKOHOM TaiHBbI.

HNBbX PAH obecnieunBaeT acmupaHTy AOCTYI K Y4eOHO-METOAMYECKHUM MaTepualiam,
OonomoTeyHpIM  (oHIAM W OMOIMOTEYHO-CIIPABOYHBIM  CHCTEMaM, a Takke
MH(POPMALIMOHHBIM, MH()OPMALMOHHO-CIIPABOYHBIM CHCTEMaM, MPoQecCuOHATHHBIM
0a3aM JIlaHHBIX, COCTaB KOTOPBIX ONPEIEICH MPOrpaMMOil acHUpaHTypbl H
WH/IMBU/TyaIbHBIM IJTAHOM pabOThI aCIUPAHTA.

DJIeKTPOHHbIE HCTOYHUKH HHpOpManum:

®enepanbHblil moptan «Poccuiickoe oOpasoBanue» (http:/www.edu.ru)
HNudopmannonnas cucrema «EanHoe OKHO JOCTyNa K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru/window)

Hayunas snextponnas 6ubnuoreka e-LIBRARY. Pexum pocrtyma: http://www.e-
library.ru/

CnpaBouno-nouckoBas cucrema. Koncynptant [Imtoc (Consultant Plus).
CrpaBouHo-1iouckoBas cucrema. ['apant mmtoc (Garant system).

DdenepanibHas AJIEKTpOHHAst MeauInHCKas oubanoreka (http://193.232.7.109/feml)



JloKyMEeHTaMOHHBIM  [eHTp  BcemupHOl ~ opraHM3anvi  3paBOOXPAHEHUS
(http://whodc.mednet.ru).

5.2. MaTrepuajibHO-TeXHHYecKoe olecrieyeHHe 00pa30oBaTeJIbHOIO Ipolecca 1o
nporpaMme aclupaHTypbl

NBX PAH of0ecnieunBaer acnupaHTy JOCTYH K HAay4HO-HCCIIEIOBATEIbCKOM
UHDPACTPYKType B COOTBETCTBUU C MPOTPAMMON aCIUPAHTYPHl U MHAUBHIYaTEHBIM
IaHoM paboTbl. WHCTUTYT pacnonaraeT MaTepUalbHO-TEXHUYECKOH 0azol,
COOTBETCTBYIOIICH JIEHCTBYIOIIMM TMPOTHUBOMOXAPHBIM TIpaBWJIaM H HOPMaMHU
obecrieunBaroneid TMPOBEIEHHE BCEX BHUJIOB 00pa3oBaTeIbHOW MW HAYIHOM
JIESITEIBHOCTU 00YJarOIINXCS, TIPETYCMOTPEHHBIX YIEOHBIM TIIAHOM.

[Tomerenus mpeacTaBisioT coO0N ydeOHBIC ayTUTOPHH JJISI TIPOBEICHUS 3aHITHI
JEKIIUOHHOTO THUMA, 3aHATHUIl CEMHHAPCKOTO THIIA, TPYMIIOBBIX U WHIUBUIYaTbHBIX
KOHCYJIbTAI[Mi, TEKYyIEero KOHTPOJS M IPOMEXKYTOUHOM aTTecTalluM, a TaKxke
MOMEIIEHUsI JUISI CAMOCTOSITENIFHOW padOThl M TIOMEUIEHUS [Jii XPaHCHUS W
poUIAKTUIECKOT0 00CTYKUBAHUS y4eOHOTr0 000PYAOBaHMSL.

[TomenieHusT yKOMIIEKTOBAHBI CIEIHATU3UPOBAHHON MEOENbI0 M TEXHUYECKUMU
CcpelicTBaMU OOY4YeHHMsl, CIyXallUMH JUIsl TPECTaBieHUs YydeOHOM HHpopMaIn
OO0JIBIIION ayAUTOPHH.

Hns  mpoBeneHuss  3aHATUNH  JIEKHMOHHOTO  THIA  IpeAjiaralorcsi  Habopbl
JIEMOHCTPAIIIOHHOTO 000py10BaHUs u yueOHO-HAT IS THBIX ocoOmii,
ofecrieynBaronye TeMaTUYeCKUEe WIUIIOCTPAllMK, COOTBETCTBYIOIIME pabouum
mporpaMmmaM JUCHUILUIUH (MOTYJIeH).

[Tomemenuss  ans  caMoOCTOSITENbHOM — paboThl  OOydarolUMXCsl  OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTHIO TOJKIIOUeHUs K cetu "UHTepHeT" H
ofecreyeHreM JOoCTymna K 3JEKTPOHHOM HH(OpMalMOHHO-00pa30BaTeNIbHON cpefie
YHHUBEpPCUTETA.

WucTutyT obecrneueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3UMOHHOIO U CBOOOJHO
pacIpoCTpaHsIeMOro MPOTPAMMHOIO OOECHedeHHs, B TOM YHCIE OTEYeCTBEHHOTO
MIPOM3BOJICTBA (COCTAB OIpPEENSIETCsl B paboYuX mporpaMmax JUCIUTIINH (MOTyIIei)
Y TIOJIJIESKUT OOHOBIICHUIO TTPH HEOOXOIUMOCTH).

[lepeuenp  MaTepHAIbHO-TEXHUYECKOIO  OOECHeueHHus, HEeOoOXOIMMOro  JUIst
peanu3alnii  MPOrpaMMBI  aCHUPAHTYphl, BKIOUaeT B cebs mabopaTtopHOe
o0opy/sOoBaHHE B 3aBHUCHUMOCTH OT CTEMEHH CJOXKHOCTH, i oOecredeHus
MpernoJaBaHus JUCIUIUIMH (MOJyJiel), OCYIIECTBIICHUS HAyYHO-HCCIEI0BaTEIhCKOM
JIEITEIBHOCTH W TOATOTOBKH JHCCEepTallMi, a Takke oOecredeHusi MpOBEJIEHUs
MPAKTUKH.

[lepeuens nomenieHuit 1 000OpyI0BaHUS yKazaH B pabo4MX MpOrpaMMax JUCIHUIUINH,
MPAKTUKH, TIAaHE HAYTHOU JesITebHOCTH.

[Tomemienuss  ans  caMoOCTOSITENIbHOM ~— paboThl  OOydaroIUMXCsl  OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOH C BO3MOXXHOCTBIO TOJKIIOYEHHS K ceTH «VHTepHeT» u
o0ecredeHbl JOCTYIIOM B 3JIEKTPOHHYIO HMH(GOPMAIMOHHO-00Pa30BaTEIbHYIO CPELy
HNucTtutyra.

5.3. KagpoBoe o0ecnedeHne 00pa3oBaTeIbHOI0 Ipolecca MO IMporpaMmme
acCMPaAHTYPbI

He menee 60% mnpouEHTOB YHCIEHHOCTH IITATHBIX HAYYHBIX WU (WJIM) HAy4YHO-
MEearOTMYeCKuX  paOOTHUKOB, YYacTBYIOIIMX B  peaju3allid  IPOTPAMMBI
aCIHUPAHTYPhl, UMEIOT YIEHYIO CTETEeHb (B TOM YHCJIE YIEHYIO CTETeHb, MOTYICHHYIO
B MHOCTPAHHOM TOCYyJIapCcTBe U IMpH3HaBaeMylo B Poccuiickoit @eneparuu) u (1in)



ydueHoe 3BaHUE (B TOM 4YHCIIe YYEHOE 3BaHHE, IOJYy4YEeHHOE B HWHOCTPAHHOM
rocyaapcTBe u mpu3HaBaemoe B Poccuiickoit deneparun).

6. HOPMATUBHO-METOJNYECKOE OBECIIEYEHUE CUCTEMbI
OIEHKHX KAYECTBA OCBOEHMUSA ITPOI'PAMMBI ACITUPAHTYPbI

WHCTUTYT sBisieTcss OTBETCTBEHHBIM 3a oOOecledeHre KadecTBa IMOATOTOBKH
oOydJarIuXcsi TpU  pealnu3aludl [porpaMMbl  aCUPAHTYPhl M MOJIYYEHHS
00y4JarIUMUCS PE3yTbTATOB OCBOCHHUSI IPOTPAMMBEI.

6.1. KonTpoub kauecTBa

KoHTposb kauecTBa OCBOEHUS IIPOrpaMM acIUPaHTyphl BKIIIOUAET B ceOs:

- TEKYILIUA KOHTPOJIb YCIIEBAEMOCTH;

- IPOMEXKYTOUYHYIO aTTECTAIIUIO ACIIUPAHTOB;

- UTOTOBYIO aTTECTAIUIO ACIIUPAHTOB.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH OOECIEUNBAET OIEHKY XOJ/a 3TaloB MPOBEICHUS
Hay4HbIX HCCJIEIOBAHUM, OCBOCHUS AUCIUIUIMH (MOIYJIEH), IPOXOKIEHUs TPAKTUKU
B COOTBETCTBUM C WHAMBHAyaJbHBIM IUIAHOM HAy4dyHOH JEsITeNbHOCTH W
WHIVBUIYAIbHBIM Y4EOHBIM TJIAHOM.

Texkynuii KOHTpPOJIb  YCIIEBAEMOCTH IO 3TalaM  OCYIIECTBIEHHS HAyYHOU
JIeATeTbHOCTH ~ acClUpaHTa IPOBOJAMTCS C Yy4YaCTHUEM HAy4YHOrO PYKOBOJHUTEIIS,
KOTOpBI o0ecrieunBaeT KOHTPOJIb 32 CBOEBPEMEHHBIM BBIMOJIHEHHUEM ACHUPAHTOM
MHJIMBU1yaIbHOTO IJIaHA HAYYHOU JeSTETbHOCTH.

[IpoMexyTouHass arTecTalMsi AacHUPAHTOB OOECIEYMBAET OLEHKY pe3yJIbTaToB
OCYIIECTBIIEHUs 3TallOB HAy4yHOW (HAy4HO-MCCIIENOBATEIbCKOM) JEATENbHOCTH,
pe3yJbTaTOB  OCBOEGHMS JTUCHUIUIMH (MOZyJeil), MPOXOXKAECHHUS MPAKTHUKUA B
COOTBETCTBUM C  HWHIUMBHUAYyaJIbHBIM  IUIAHOM  HAy4YHOWM  JICSITENIBHOCTH U
WMHIUBUIYaTbHBIM YIEOHBIM TIAHOM.

Craya acnMpaHTOM KaHIUIAATCKUX 5K3aMEHOB OTHOCHUTCS K OIIEHKE pPe3yJIbTaTOB
OCBOEHHUS JUCHMIUIUH (MOJYJIEH), OCYIIECTBIsIEMOH B paMKaxX IPOMEXYTOUHOM
aTTeCTaluu.

Hayunslii pykoBOIMTENb MNPEICTABISIET B IMEPUOJ IPOBEACHUS IPOMEKYTOUYHOH
aTTeCTallMd OT3bIB O KadyeCTBE, CBOEBPEMEHHOCTH W YCHEHIHOCTH IIPOBEICHUS
aCIHUPaHTOM ITAIOB Hay4YHOU (HayuHO-HCCIIEA0BATENbCKOM) AESITETLHOCTH.

K uroroBoit arrectaiuu, Kotopas SIBISETCS 00s3aTEeNIbHOU, TOMYCKAETCs aCHUpPaHT,
MOJIHOCTBbIO  BBIMTOJIHUBIIMN MHAWBHUYaNbHBIM TIJ1aH paboThl, B TOM YHUCIE
MOATOTOBUBIIUN JUCCEPTALMIO K 3aIIHUTE.

6.2. Oneno4nbie MaTepHAJIbI

Jiis  ocymiecTBIEHWST  TIPOLEAYp  TEKYIIEro  KOHTPOJS  YCIIeBaeMOCTH U
IIPOMEKYTOUHOM aTTecTaiuu odyuaronmxcs B MHcTuTyTe co3man (GpoHA OLEHOUHBIX
cpeacte (POC), Bxmouarommii B cedbs POC mo aucrumimHam (MOIYIsIM),
IpakKTUKaM M HMTOTOBOM aTTecTallid, MO3BOJSIOMIMNA OIEHUTh JOCTIDKEHUE
3alUTAaHUPOBAHHBIX B TIPOTPAMMe acIIUPAHTYPBI PE3YIIbTATOB.



7. OCOBEHHOCTH OBPA30BATEJBLHOI'O ITPOLIECCA JIJISI
WHBAJIMJIOB 1 JIAI C OTPAHHMYEHHBIMHI BO3MOKHOCTSIMU
3]IOPOBBSI (OB3)

7.1. WHCTUTYT mpefocTaBisieT WHBAIUAaM W JUIAM C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBBs (anee — uHBanuabl u jguna ¢ OB3) mo ux 3asiBieHUIO
BO3MOKHOCTh OOy4Y€HUS IO aJalTHPOBAHHON IMporpamme, MpeAcTaBisiomei co0oit
WNVYII, yuuThiBalOmMi  OCOOEHHOCTH  UX  ICHUXO(U3UYECKOTO  Pa3BUTHS,
WHIUBUAYaTbHBIE BO3MOXXHOCTH U, TMPU HEOOXOAMMOCTH, OOecrednBaroiei
KOPPEKIIMIO HApYUIEHUH pa3BUTHSI U COLIMAIIbHYIO a/IallTAllMI0 YKa3aHHBIX JIULI.

7.2. DnexTpoHHoe OOydeHHE, JUCTAHIIMOHHBIE OOpa30BaTEIbHbIE TEXHOJIOTHUH,
mpuMeHsieMble Tpu o0ydeHun wuHBaMIoB u juil ¢ OB3, mpemycmarpuBaroT
BO3MOXXHOCTb TIpreMa Tiepeaun nHGOpMAaIUU B JOCTYIHBIX ISl HUX (opMax.

7.3. BpiOop MecT mpOXOXKASHUs MPaKTHK JUisi HHBAMUI0B U il ¢ OB3 yuuThiBaer
COCTOSIHHE 37I0POBBS M TPEOOBAHUS IO JOCTYITHOCTH ISl JAHHBIX 00Yy4arOLIIXCS.

7.4. B HHctuTyTe NpeayCMOTPEHBI BCE HEOOXOJIUMBIE CIIEMATIBHBIE YCIIOBUS
MPOBEJIEHUSI BCTYIMUTENBHBIX UCTIBITAHUH, TIPOIEAYP UTOTOBOM aTTECTALUU C YYETOM
0COOeHHOCTEH NCUXO(U3MUECKOT0 Pa3BUTUS U HMHIUBUIYATbHBIX BO3MOXKHOCTEH
uHBaIN10B U Jiuil ¢ OB3.

Ha caitite UbX PAH pacnonosxeHsr:

Paboune mporpaMMel 00s13aTeNBHBIX TUCIUTUINH U JUCITUTUINH 110 BEIOODY.
Pabouune nporpammsl (hakyIbTATUBHBIX TUCIUTUIHH.

PaGouast mporpaMma nmpakTHKH.

CnpaBka 0 KaJpoBOM 00€CIIEUeHHH.

b s
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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
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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




MMUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPAZOBAHUS
POCCHUHUCKOM PEAEPAIIMA (MUHOBPHAYKH POCCHUH)
®eaepaibHOE rocy1apcTBeHHOE GI0IKETHOE yapeskaeHne HAYKH
NMHCTUTYT BUOOPITAHUYECKOU XUMHNU
um. akaoemurxos M.M. Illemaxuna u FO.A. Osuunnuxoea
Poccuiickoii akademuu nayk

(UBX PAH)
COTJIACOBAHO: VTBEPKJIAIO: /o
Vuensrii coser UBX PAH HAupexrop UBX PAH . -

ITporoxon Ne 9 ot «02» Hosi6pst 2022r.
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BeHHOe HOoe

HayuHas cneunanbHoctb : 1.5.4. Buoxumus
Acnupantypa UBX PAH

Denger T p y4 Me Ha
Y 4ebHbIiA NnaH oépam'renbnoﬁ nporpammb! " Buoxumust

Yk MHCTUTYT GUoopraHnyeck oit xumum um. akapemmukos M.M.LL emsikuHa u 0 .A.OBunHHMkoBa PAH (UBX PAH)

Cpok obyueHus: 4ropa
®opma obyueHus: o4Hasa
gz 1ronob. 2rono6. 3ronob. 4roRo6.
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Nen/n HEE T § [Sz[3 |8 2 |2 |8 |anarrecraumn| artecramm |3 |8 412 |8 aTTectauns arrecraun |5 | 8§ 412 |8 artecraunss | anarrecrauma| 3 | § 2 |2 |8 |anarrecrauns|anarrecraumn
E |2F|8 s =82 |8 |8 s | 8|2 2 |2 |B s | 8|2 2 |2 |B s | 8|2 2 |3 |8 s | B |2
§(E |o s |s8lg |8 |E S| 2|8 |8 E |s |8 | 2|8 |8 Eo|s |8 | 2|8 |8 E |8 |& S| 2|8 |8
g & 5| 5|k g & 3|5 |k g & 3|5 |k g & 5| 5|k g
Sl (8 88715 |B |2 |&8|§|8 |8 g |8 |3 |&8|§|E |3 g |8 |3 |&8|§|E |3 g |8 |2 |8 |§|R |3
a (& |@ 3 |a@ & @ < 2 £ 3] ] ] < 2 E _|o ] ] < 2 E _|o & @ < 2 5 3]
1. O6pasoBaTenbHbIiA KOMMOHEHT
1.1. |[OBnsarentHble AucuMnnMHL! 17 | 17 | 612
1. |OcHob Guoxumum no| 2|2 |72|32|2|722|32]3 40 Dndbcb.saver
KaHp.aksameH
2. |Buoxumms kneku no| 1| 1|3 |32 1|3 | 32| 32 4 | Audpd.saver
3. |Vicropus u dnocodus Hayku no| s | 5 |18 10| 5 |18 | 110 110 70 Kahp.aksamen
4. |VHocTpanHbii si3bik (aHrwickwit) Do | 4 | 4 |144| 74| 4 |144]| 74 74 70 KaHp.aksamen
1.2. o BbIGOPY 2 [ 2]
1. |Crpyktypa u doyHkumm nenuaos u Genkos o 2 | 72| a4 | 2 | 72| 44 | 22 | 22 28 3auer
2. |CrpykrypHas Guonorus ne 2 | 72|85 | 2| 72|36 |36 |2 16 3aver
3. [Xumusi nunuaos u memGparonorus o 1] 36 | 28 1|3 | 28|28 8 3auer
4. |Xumus yrnesonos u rukoGHonorus e 1] 36 | 18 1|3 | 18] 18 18 3auer
5. |BrouHdopmatuka no 1| 36 | 28 1|3 | 28| 28 8 3auer
6. perynsuun i cucTeMbI e 1] 36 | 32 1|3 | 32| 32 4 3auer
7. |HeipoBronorus o 1] 36 | 20 1|3 | 20| 2 16 3auer
1.3. |PakynbTatuBHbIe AMCUMRAMHEL ®
1. |Buonoruieckas ssoniouvs u GrotexHonorus ® 1] 3 | 32 1|3 | 32|32 4 3auer
2. oronorwinep o ) 2 | 72|26 | 2 | 72| 2 |2 46 3aver
3. [Xumus Hykneuroseix kicnor ® 136 [ 22| 1 |3 |22 14 3auer
4. |OcHOBbI reHHoi WHxeHepun ® 1] 3 | 16 1|3 | 16| 16 20 3auer
5. . Ha ocnose ) 2 |72 |44 | 2 | 72| 44 | 44 3 Baver
11KOB 1 Manbix Monekyn
6. |Fenbi, reHomuka, reHoTepanesTueckue npenaparsi ® 2 | 72| a4 | 2 | 72| 44 | 44 28 3auer
1.4. |OBnsarenuHan npaktuka n| 3| 3| 108 [ [
1 |partuia no nonyvienvio npocbeccuonansHbIX ymeHHit u oneita | 3 10 3 108 08 o saver
AesTenbHocT1
1.5. |@akynsTatuBHas npaktuka n
2. |HayuHo-neaaroruueckas npaktuka n v Ancbcp.saver | Anchh.3aver Indpch.3auet
2. HayuHbI KOMMNOHEHT
1 |Hayunse H v Iudph.saver | Oucha.sauer v/ Indpch.3avet Lndhch.3avet e v
2. |n HayuHbIX CTaTeit B XypHanax H v v v v
3. |Moarotoska Tekcta Aucceprauum H v 3aver v 3auer
4, |[IPOMeXYTONHAA ATTECTALYA N0 STANaM BLINONHEHNS HAYIHOO | | v Indp.saver | [ucpd.saver v Indp.saver | [udd.saver v Ducpdp.aaver | [ucpdp.aaver 4 Nube.sauer
3. WroroBasn arrecraumns
aknioserve o
cooTeeTCTBUM
1. |OueHka anccepraumn Ha npeameT ee cooteeTcTaMA KpuTepusM | MA v

Auccepraumm




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.
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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.

PN W



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.

30.

31.

32.

33.
34.

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
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http://znanium.com/%20catalog/product/1008980
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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


http://ihtik.lib.ru/index.html
http://filosof.historic.ru/
http://psylib.org.ua/links/obpage.htm
http://eserver.org/philosophy
http://www.deistnet.com/deismlib.htm
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Pa3paborunku nporpammbl: Akagemuk PAH, n.x.H. KouerkoB C.H., 1.0.H. Poickuna E.A.
PaGouast mporpamMma cocraBieHa Ha OCHOBAaHUM (pelepalbHBIX TOCYIapCTBEHHBIX TpeOOBaHMIMA
Beiciiero oopazoBanus (PI'T BO), pa3paboTaHHBIX Ui pear3alii OCHOBHBIX MPO(eCCHOHATBHBIX
00pa3oBaTeNpHBIX IMPOrpaMM  BBICHIETO 00pa3oBaHHs - MPOrpaMM IOJTOTOBKM  HAy4HO-
MeIarOrMYeCKMX KaJpoB B acMpaHType Mo HampasieHuio 1.5. buonornyeckne Hayku. CoriacHo
(beneparbHBIM TOCYIaPCTBEHHBIM TPEOOBAaHHSAM IO HAIPABJICHHUIO MOATOTOBKH 1.5. buonornyeckue
HaykHd (YpOBEHb NOJTrOTOBKM KaJpPOB BBICHICH KBaTH(UKANMK) M y4eOHOMY IUIaHYy acHUpPaHTOB,
pa3pabOTaHHOIO Ha OCHOBE ATHX TpeOoBaHUM, AUCHMIUIMHA «OCHOBBI OHMOXMMHN» SIBISETCA
00s13aTeNbHON JAMCHUIUIMHONW 00pa3oBaTebHOW KOMIIOHEHTHI 00pa30BaTEbHOW MPOTpaMMbl T10
HarpaBjieHHOCTH (rmpoduiaro) 1.5.4. buoxumus.

I. Heyn 1 321244 U3yYeHUS TUCHMILIUHBI.

1.1. Heab kypca: garh acnupaHTaMm 3HaHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX OHOXMMHUYECKUX
IIPOLIECCOB U MEXaHU3MaxX Peryyiaiuu oOMeHa BEIIECTB.

1.2. 3agaum Kypca: GopmMHpOBaHUE y aCIUPAHTOB MNPEICTABICHUN O HpeaMETe HCCIeIOBaHUM,
MOHATHIMHOM aIllapare ¥ METOJOJIOTUYECKOW 0a3e OMOXWUMUH, IEIOCTHOTO TPEICTABICHUS O
COBPEMEHHOM COCTOSSHUM U TEPCIEeKTHBAX Pa3BUTHS OMOXMMHUHM KaK HAMpaBiICHHs HAy4yHOU U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA.

1.3. Cps3p ¢ JIpyruMuH JAUCHUIUIMHAMHM: buoxumuss kak Hayka o HaubOojee O0OIIUX
3aKOHOMEPHOCTSX XMMUYECKUX MPOIIECCOB, MPOUCXOIAIINX B )KUBOM OpPTraHU3Me, a, CJIEI0BATEIbHO,
0 HambOosee OOUIMX 3aKOHAX KUBOWM MPHUPOJIbI, B TOW HIJIM MHOW CTEIIEHU MMEET HEMOCPEICTBEHHYIO
CBSA3b MPAKTHYECKH CO BCEMH AUCIUIUIMHAMH, W3Yy4aeMbIMH Ha MPOTSKEHUU BCETO BPEMEHHU
OBIIAJICHUS] aclHUpaHTaMH O0pa30BaTEIbHONW MPOrpaMMbl MO HAMPABIEHUIO MOATOTOBKH 1.5.
buonornueckue Hayku.

II. O0beM IMCHMIJIMHBI M BUABI Y4e0HOH padoThl

®opma obyuenus — OHHAS
O0muii 00beM TUCHHUILIMHBI: 3 3a4ueTHbIE equHUIBI Wi 108 akageMrIYecKUX 4acoB.

Bcero AynutopHsble 3aHsTHs (4ac), B ToM uucie: | CamocrosTenbHas
4acoB Pabota (4ac)
JEKUUU | PaKTUYECKUE | JJabopaTOpHBIE
3aHSITHS paboTsI
7 (cemMuHapbl)
32 - 40
32

Pacnpenesienue ayIuTOPHBIX YaCOB [0 TeMaM U BUIaM Y4eOHOI padoThbI:

AynutopHble 3aHATHS (4ac)
Ne HaumenoBanue TeM U pazzienos B TOM YHCIIE
Jlexumn CemMuHapbl
1 | [Ipenmet u 3a1a4n OMOXUMHUH, TIEPCIICKTUBBI PA3BUTHSL. 2
Merononorus OMOXUMHUYECKUX MCCIIETIOBAHU I
(BpIICTICHUE W UACHTU(UKAIUS MOJICKYJT).
2 | Crpykrypa u ¢yaknun Ouomonekyn. CTpykTypa u 4
GbyHKIMH OSIKOB.




3 | ®epmenthl. KuneTnka (epMEHTATHBHBIX pEaKIUH. 4
Perynsanust akTMBHOCTH (EpMEHTOB. AKTHUBATOPHI U
WNuruburtopsl. KackagHplii MPUHLIMIT pEryIHpPOBaAHUS
(bepMeHTOB.

4 | Ctpykrypa 1 pyHKIUM OHOMOJIEKy . XUMUs 2
YTJIE€BOJIOB U JIUMUOB.

buonoruueckoe okucineHue cyocTpaTos.

MeTtabonu3m OeIKoB

MeTabou3M yriieBo10B.

MeTa0oii3M JINIHAIOB.

O| o J| N W
£ B N I S I S I

CBoOoagHOpa uKaIbHbBIE MPOIECChHI B KJIETKH.
Kcenobuotuxu.

Bcero: 32
Hroro: 32

I11. Conepxanue kypca «OCHOBBI BUOXUMUN»

Pa3pea 1.
[Mpeamert u 3a1a4un OMOXMMIHU, MIEPCIIEKTUBBI PA3BUTHSL.
MeTtoao10rust OMOXUMHYECKHUX HCCICTOBAHMIA.

[MpeaMeT U 3amaud OHOXUMHHM, TEPCICKTHBBI Pa3BUTHs. EIMHCTBO XUMHUYECKOH MPUPOJBI )KUBOU
matepun. [IpencraBineHus 00 0OMEHE BEIIeCTB, SHEPTUU U WH(DOPMAIIMH: METa0O0IU3M, KaTaboIn3Mm,
aHaboJIM3M, pEICNTOPHBIC CHUCTEMBI, XpaHEHHE U Imepenada HHPOpMaMu. MOJEKyIsSIpHbIE
KOMITIOHEHTBI KJIIETKH — CTPYKTypa u QYHKIIUH OEJIKOB, HYKJICHHOBBIX KUCIIOT, JIUIUA/OB U YTJIEBOJIOB.
Meroapl BbIIe/ICHHS M UACHTU(UKAIMKA OHOJIOTHYECKHX MOJCKYJI. MeTo/bl aHaiu3a CBOWCTB W
AKTUBHOCTH OMOJIOTHYECKUX MOJIeKYJ. [10/1X0/1bI K yCTAaHOBJICHHIO TTyTEH Mepeay CUTrHaIa.

Paznean 2.
CtpykTypa M pyHKIUH 0€JIKOB.

benku. YpoBHU cTpyKTypHO# Moaudukanuu oenka. [Iprupoga MexMOIEKYISIPHBIX B3aNMOICHCTBHH,
00€eCTIeYNBAIOIINX CTPYKTYPY OCJIKOB (MOHHBIC B3aUMOJICHCTBHS, BOJIOPOIHBIC CBS3H, THIPOPOOHBIE
B3aUMOJICHCTBHS, JucynbduaHeie  cBsa3u). [locrTpaHcisunoHHas MoauuKanus  OENKoB.
Kondopmannonnas moaBmKHOCTE OeKa.

Pa3pea 3.
DepMeHTHI.

[ToHsatHe O KaTaauM3e W KHHETHKH OWOXHMHYECKHX IIPOIECCOB. 3aBHCHMOCTbH aKTHBHOCTHU
(epMEHTOB OT Pa3JIMYHBIX BHYTPCHHUX (PakTopoB — pH, Temreparypbl. AKTUBATOPBI M IHTHOUTOPBHI.
Tunbl wHrHOUpoBaHWsS (PEPMEHTATUBHONW aAKTHBHOCTH. Peryisius aKTHUBHOCTH (EPMEHTOB.
WurubupoBaHue 1Mo TUIY OTpUIATEIbHON 0oOpaTHOM CBsi3u. KackaaHblii MPUHIUI PEryJIHUpPOBAHUS
bepmenToB. CTEXHOMETPUYECKOES pPETyJIUpOBaHHE (a/I0- M HW30CTEPHUCCKUE HWHTHOMTOPHI U
aKkTUBaTopbl (epmeHToB). PerynmupoBaHue (EpMEHTOB WX KOBAICHTHOHW MoauQuKaiuei:
dbochopmmmpoBanue, aIMIMPOBAHME, ADP-pubo3unupoBanue. [TporenHkuHA3HI u
nporerHdpocdaTasbl.



Pa3pea 4.
Xumus yriesoaos. XuMus JUIHA0B.
[TpupoaHbIe YIIIeBOIBI M KX MPOU3BOIHBIC. CTEpEeOXUMUs YTiaeBoA0B. [ THKO3H b1, aMUHO-, (pocdo-,
cyabdocaxapunpl. Onurocaxapuabl. AJbAO- M KeTocaxapa M UX J€30KCHUIIPOU3BOJHBIC.
JlunopuneHbie coenquuenus. HachIeHHbIe 1 HEHACHIIICHHBIC )KUPHBIE KUCIIOTHI.

Pa3pea 5.
Buosoruyeckoe okuciaenue cyocrparos.

buonornueckoe oKMCICHUE OPraHMYECKUX coearHeHuH, mukia KpeOca, mens nepeHoca 3JIeKTPOHOB,
okuciurenbHoe (pochopunupoBanue. KodepMeHTBI - NPOIYKTHI OKHCIUTEIBHBIX PEaKIIHH.
CtpykTypa MHUTOXOHJPHUH M JOKalIM3alWs KOMIIOHEHTOB JbIXaTEJIbHOM LEMU MIIEKONUTAIOLIUX.
[lepeHoc BOCCTAaHOBUTENBHBIX JKBHBAJICHTOB 4Yepe3 MeMOpaHy MHUTOXOHApUH. DepMeHTHI
neixareabHoi nenu. Cuare3 ATP B a3poOHBIX KIIeTKaXx.

Pa3pea 6.
MeTa00113M 0€JIKOB.

bruocunTte3 n karabomusm amuHOKHCIOT. COA u anmnmepenocsimue Oenku. IlepeamuHupoBaHUE.
JlekapOOKCHIIMpOBaHUE aMHHOKUCIOT. OKHUCIUTEIbHOE J€3aMMHUPOBAHUE aMHHOKHUCIIOT. a-
Kerokuciaorel - npoaykThl pacrnajia aMUHOKHCIOT. Jlerokcukauus ammuaka. CHHTE3 MOYEBUHBI B
KayecTBE KOHEYHOro MpOJyKTa OoOMEeHa a30TUCThIX coeanHeHui. KoHeuHble MPOIYKTHI M CXEMbI
pacraja mypuHOBBIX M MMPUMUIHMHOBBIX OCHOBAaHHUH. | TyTaMHH Kak TpaHCTIOpPTHAs hopMa aMMHaKa.

Pa3zpen 7.
Meta00s113M yrJjieBOA0OB.

I'mukonu3 W riIroKkoHeoreHe3. ['eKCOKMHA3Has M IVIIOKOKMHA3Hasg peakuuu. [ukonutuyeckas
okcuaopenykuus. PerynupoBanue riaukonnsa. O0patuMocTh IIIMKOJIN3a U IitokoHeorenesa. [IDIIL.
BxuttoueHue rekco3 U MeHTo3 B INIMKOIUTUYECKUH pacial. MOJIOUHOKHUCIIOE U CIUPTOBOE OpOKEHHE.
OobpazoBanne ATP, compspkeHHOE C pacrmagoM IIFOK030-6-pocdara A0 MOJOYHON KHUCIOTHI
OxucnuTenpHoe JeKapOOKCUIMpoBaHUEe nupyBaTa. AueTwi-KoA - yHHBepcalbHBIH HHTEpMEaUaT
pacnazia ’KHpOoB, YIJIEBOJOB U OEIIKOB.

Pa3znen 8.
MeTa00/113M JHUIIHI0B.

bruocuHTe3 M KaraboiaM3M OKUPHBIX KHUCIOT, TPUINIMLEPUIOB, (ochonunuaos. buocunres u
KaTtaboNM3M HYKJIEMHOBBIX KHCIOT. Jlumaser u  Qocdonunassl. BxiaroueHue rimmepuHa B
JUKOJIUTUYECKUE PEaKUUU. AKTHBALMs KXUPHBIX KUACIOT. POib KapHUTHMHA B TPaHCIOPTE JKUPHBIX
KHCIIOT B MUTOXOHApUHU. OKHUCIUTENbHBIN pacnaj >KupHbIX kucioT (B-oxucnenue). Koneunsie
IPOAYKTHl pacmajia *XUpHbBIX kuciaoT. OOpa3zoBanue aueroanerara. Vctounuku aunetmn-CoA s
CUHTE3a JKUPHBIX KUCJIOT. CUCTEMa CUHTE3a )KUPHBIX KUCIIOT.

Pazgen 9.
CBo0oaHOpaguKAJbHbIE MPoLEecchl B KJIeTKU. KceHoOnoTHKH.

AKTHBHBIC (bOpMLI KucjiaopoJa. AHTI/IOKCI/II[aHTBI. HepeKI/ICHOG OKHUCJICHHUC JIMIIMAOB. HYTI/I

00pa3oBaHMs M CHCTEMa BBIBEJCHHSI KCEHOOMOTHKOB. DIIEKTPOHTpaHCTIOpTHAs 1ienb u Lluroxpom P-
450.



IV. CamocrosiTeibHas paboTa
JucnunnuHa O6a3upyeTcss Ha ayIUTOPHOW M CaMOCTOSITENIbHON BHEayJIUTOpHOH padoTte
acnupaHToB. [IpeaycMOTpeHO CaMOCTOSITEIbHOE HM3YyYEHHE OTIENIbHBIX BOIPOCOB JEKIMOHHOIO
Kypca IuCHUIUIMHBI «OCHOBBI OWOXMMHK» B BHUIE NPOPaOOTKH JIEKIIMOHHOTO MaTepualia u
COOTBCTCTBYIOIIHMX PA3ACJI0B JUCLHUIIIIMHBI 110 y‘~I€6HI/IKaM.

V. UTorosas nposepka 3HaHU

Y4eOHblii Mmnan mo guciuruimHe «OCHOBBI OMOXMMHFY» TIPEIYyCMATPHBACT CIICIYFOIIHE
(GbOpMBI KOHTPOJISI 3HAHUH.

@®opMbI KOHTPOJIS 3HAHU I

Tun koHTpOJISt 2ron [TapameTpsl
Texymuit + Cnaua pedepara o Teme uccieqoBaHUus
Wrorosslit + Y CTHBIN 9K3aMEeH 10 OuiIeTaM.

®opma npoBeeHNA TEKYLIEro KOHTPOJIs.

Tekyias mpoBepka 3HaHUHM MpeaycMaTpUBaeT clady pedepara 1o TeMe JAUCCepTalMOHHOIO
uccieloBaHus (Mccie0BaTeIbCKUil BOIPOC, UCCIEI0BaTEIbCKUE 3a/1a4l, [IEHHOCTh PadOThl U T.1.)
Kak (hopMa JI0IycKa Ha SK3aMeH.

®opma npoBeeHNUA IK3aMeHa

Tembl, mIepedeHb IPUMEPHBIX BOIPOCOB ISl TOATOTOBKM K DK3aMEHY IO Hay4yHOU
CHEIHAIbHOCTH COOTBETCTBYIOT NACHOPTY CHELUAJIBbHOCTH 1O HampasieHHocTu 1.5.4. buoxumus.
DK3aMeH NpPHUHUMAETCS KOMHCCHEH, NMPOBOAMTCS B YCTHOW (opme. DK3aMEHAIMOHHBIN Ownier
(KaHAMJIATCKUH MHUHHUMYM) COCTOMT M3 TpEX BOIPOCOB M0 CHEHUAIBHOCTH. DOpMYyIHpPOBKU
BOIIPOCOB B OuiieTe He 00s3aHbl COBIAAATH C (OPMYJIMPOBKAMU U3 MEPEUHS IPUMEPHBIX BOIIPOCOB.

UneHpl KOMHMCCHMM MOTYT 3aJaTh AaclMpPaHTy JONOJHUTENIbHbIE Bompocsl. KoaudecTtBo n
COJIEpKaHUE JIONIOJHUTENIBHBIX BOIIPOCOB ONPEIENISIETCA KaueCTBOM OTBETOB dK3aMEHYEMOTO.

OueHoYHbIe CPeICTBA TUCIIUIIJIMHBI:

Onenka Kpurepuu onieHKH yCTHBIX OTBETOB

5 6amioB ACHHpaHT JEMOHCTPUPYET METOJOJIOTUYECKHE M TEOPETHYCCKHE 3HaHWUS,
CBOOOJTHO BJIaJIe€T HAy4YHOW TepMUHOJOrHEH 1o aucuuiuimHe. [Ipossiser
TBOPYECKHE CIIOCOOHOCTH, 3HAHWE JIOTIOJIHUTENBHOW  JIUTEPATypHI.
JIeMOHCTpHpYET XOpOIIUE AHAIUTUYECKUE CIIOCOOHOCTH, CIIOCOOCH IpH
00OCHOBaHMM CBOEr0 MHEHHS CBOOOJHO IPOBOJUTH AHAJIOTHH MEXIY
TEMaMHU JUCUHUILINHBL

4 GamioB AcCTMpaHT JEMOHCTPUPYET METOJOJIOTHYECKHE W TEOPETUYECKHE 3HAHUSA,
CBOOOJHO  BJIAJEET HAYYHOH  TEPMUHOJOTHEH TIO  JMCHUILIMHE.
JleMOHCTpHpYET XOpOoIlne aHATUTUIECKHE CTIOCOOHOCTH, OJTHAKO JIOIYCKAET




HCKOTOPbIC HECTOYHOCTH ITPHU OIICPHUPOBAHHUU Haquoﬁ TepMHHOHOFHeﬁ.

3 GamioB HNmeer orpaHnyYeHHBIE TEOPETUUYECKHE 3HAHUS, JOMYCKAET CYIIECTBEHHBIE
OLIMOKY IIPU YCTAHOBJICHUH JIOTUYECKUX B3aUMOCBSI3€EH, TOMYCKAaeT OMMOKH
HpI/I HUCIIOJIB30BAHUHU H&y‘-IHOfI TepMI/IHO.HOFI/II/I.

2 Ganna Nmeer crnabble TeopeTHUECKHE 3HAHUA, HE HCIONb3YyeT HAYYHYIO
tepmuHoioruro.  OOHapyX HBaeT  HECMOCOOHOCTh K  MOCTPOCHHIO
CaMOCTOSITEIIbHBIX 3aKITFOUCHHH.

OneHka Mo UToraM ¢Aa4M KaHIHAaTCKOr0 YK3aMeHAa BBICTABJACTCH 10 5-0a/1NIbHOH IIKAaJIe:

OueHka, Ouenka Kpurepuit
HOJy4eHHas 3a
IK3aMeH, B
Oauiax
5 OTJIMYHO Cpennuii 6a1 o pe3yinbTaTaM yCTHBIX OTBETOB
o TpéM BOIIpocaM paBeH wim oonee 4,5
4 XOpOLIO Cpennuii 6ami 1o pe3ysinbTaraM YCTHBIX OTBETOB
o Tpém Bompocam 3,5 — 4,4
3 YII0BJIETBOPUTEIILHO Cpennuii 6au1 o pe3yinbTaTaM yCTHBIX OTBETOB
1o Tpém Borpocam 2,6 — 3.4
0-2 HeyzaoBieTBoputTenbHO | CpenHuil 6aut 1o pe3ysiabTataM YCTHBIX OTBETOB
o Tpém Bompocam 0-2,5

V1. YuyeOHO-MeTOAUYECKOE 00ecTeYeHHue TUCHATINHBI

Pexomennyemas quteparypa:
1. Henbcon ., Kokc M. OcHoBbl Onoxumun Jlenunmkepa. B 3 tomax. M.:bunom, 2014 t.
2. CesepunoB E.C. buoxumus. Mocksa: [90TAP-Menua, 2015.
3. KonemMmad S, Pem K. Harnsagunas 6uoxumus. 2009.

JlonoiHUTeIbHAS JTUTEpaTypa

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

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

VII. IIporpammHoe obecnieyenne, npogeccuoHaIbHbIe 0a3bl JAHHBIX, MATEPHAJIBHO-
TeXHH4Yeckoe odecrievyeHne TUCHHIIIUHBI

IIporpammuoe obecnevyenue

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHEH ceTn
- Microsoft Windows 7 Professional RUS / 3 BHyTpeHHel cetu
— Mozilla Firefox / CBoO01HOE TUIIEH3MOHHOE COTJIAIICHUE

[Mpodeccuonasibubie 6a3bl JAaHHBIX, MH(OPMAIMOHHbIE CIPABOYHbLIE CHCTEMbl, HWHTEPHET-
pecypchl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe Pecypchl)

— Consultant Plus

- Garant system

— Sage Journals



— OnektponHas ouoimoreka UbX PAH

MartepuajbHO-TEXHHYECKOE O0ecrieyeHne U CUMILTHHBI

- [TepcoHanbHBIN KOMITBIOTED

— HabGop neMoHCTparimoHHOTO 000pyI0BaHUS

Mosker BkItOYaTh B ceOs: MyJIbTHUMEIUNHBIA MPOEKTOP, MPOSKIIMOHHBIA dKpaH, WHTEPAKTHBHAS
J0CKa, BUJCO IIaHETh, WHTCPAKTHBHAS BHUICO IAHENb, IMPE3CHTAIIMOHHBIM HOYTOYK | Apyrue
CpeICcTBa JIEMOHCTpAIMU Yy4eOHOro KoHTeHTa. Jlomyckaercss HCHOJIb30BAaHUE [JIsl MPOBENICHUS
3aHSATUN IEPEHOCHOT0 Ha00pa TEMOHCTPAIIMOHHOTO 000PYI0BaHHS.

- Jlocka

— OKkpaH

— Crneunanu3upoBaHHas Mebesb

Jlocka, CTOJIBI WJIM NTApThI, CTYJIbS.

— Hannuune 6ecripoBognoro nocryna B Matepuet no cetu Wi-Fi
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Pa3paboTunk nmporpammasl: 1.0.H. Peickuna E.A.

PabGowyas mporpamma cocTaBieHa Ha OCHOBaHUHM (heepalbHBIX TOCYAapCTBEHHBIX
TpeboBanuii BeIcmiero obOpazoBanus (PI'T BO), paspaboraHHBIX I peayM3allid OCHOBHBIX
npogecCHOHABHBIX 00pa30BaTEIbHBIX MIPOrpaMM BBICIIETO 00pa30BaHUs - MPOrPaMM MOJATOTOBKU
Hay4HO-IIEJarOTMYECKUX  KagpOoB B  aCHUpaAHType IO YKPYNHEHHOM TIpylIe Hay4HbIX
cnenuanbHocTel 1.5. buonornyeckue Hayku.

CornacHo ¢enepainbHbIM TOCYJAapCTBEHHBIM  TpeOOBaHHUSAM [0 YKPYIHEHHOH Trpymie
Hay4YHBIX crenuanbHocTed 1.5. buomornueckne Hayku U y4eOHOMY IUIaHY AaclHUPAHTOB,
pazpaboTaHHOMY Ha OCHOBE JTHX TpeOoBaHUM, AMcCUMILIMHA «DBHOXUMHS KIETKW» SBIsETCA
00s3aTeNbHONW  AMCUUIUIMHOW B COCTaBe 00pa3oBaTeIbHOH KOMIIOHEHTHI 00pa3oBaTeNbHOU
mporpaMMbl IO Hay4yHOW crenuanbHocTH 1.5.4. buoxumusa. OOBEM Kypca cocraBiser 36
akagemudecknx yacoB (1 3adeTHas eawHMIA), U3 HUX 32 aKaJeMUYECKUX dYaca JieKnwid, 4 daca
CaMOCTOSITENIbHON BHEAYAUTOPHON pabOThI aCIUPAHTOB, BKIIIOUas OJITOTOBKY K 9K3aMEHY.

I. Hesan 1 3a1a4u U3yYeHUs TUCHUIIAHBI.

1.1. Heab Kypca: marh acnydpaHTaM 3HAaHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX OMOXHMHUYECKHX
NPOIIECCOB B KIJETKAaX, MEXaHM3Max pEryJsiuu OOMEHa BEHIeCTB Ha METabOoINYeCKOM U
TOPMOHAJIBHOM YPOBHE.

1.2. 3apaum kypca: ¢dopMupoBaHHE Yy acCHUPAHTOB TPEACTABICHUNH O OHWOXUMHH KIIETKH,
L[EJIOCTHOTO TPEACTABICHUS O COBPEMEHHOM COCTOSHUM M MEPCIEKTHBAX Pa3BUTHUS OMOXUMHH Kak
HaIpaBJICHUs HAYYHOW U IPAKTUYECKOM EATEIbHOCTH YEJI0BEKA.

1.3. CBsi3p ¢ ApyruMH JAUCHUIJIMHAMHU: bBHOXMMHS KJIETKM Kak Hayka O HaumOosiee OOIIHX
3aKOHOMEPHOCTSIX XMMHYECKHUX IIPOLECCOB, NPOUCXOASIINX B KIETKH, a, CJIEIOBATEIbHO, O
HauOosee oOUIMX 3aKOHAX >KUBOW MPUPOIBI, B TOW WM MHON CTENEHU MMEET HEMOCPEICTBEHHYIO
CBS3b IPAKTHMUECKU CO BCEMHU AMCLMILUIMHAMH, HM3y4YaeMbIMH Ha IPOTSHKEHHUU BCErO0 BpPEMEHU
OBJIQJICHUS] aclUpaHTaMH o00pa30BaTENbHON MpOrpaMMbl IO YKPYHHEHHOM TpyMIie HaydyHbIX
cnenuanbHocTel 1.5. buonornyeckue Hayku.

I1. O0beM TMCHMIVIMHBI M BUABI Y4e0HOH padoThl

®dopma o0yuenus — OUHAS
O0muii 00beM JUCHUILINMHBI: | 3aUueTHAasa €AUHULGI I 36 aKageMUYECKHUX YaCOB.

Bcero Aynurtopssle 3aHATHS (4ac), B ToMm yncne: | CamoctoarensHas | KoHTponb
4acoB PaboTa (4ac) (dac)
JEKIUU | MPAKTUYECKUE | JJA0OpaTOpPHBIC
3aHATHUS paboThI
36 (ceMuHapsI)
28 - 4 4
28

Pacnpenesienne ayIMTOPHBIX YaCOB 110 TeMaM U BHaM y4eOHOI padoThbI:

No HanmenoBanue TeM 1 pa3nesnoB (4ac), AyauTopHbIe 3aHATHS (Yac)
(c pa3BepHYTHIM coJiepKaHUEM Kypca B TOM YHCJIE
B TOM YHCJIC: 110 KOKION TeME U pa3ieny) Jlexumu CeMuHapbl
1 Ponb cTpykTypHOI OpraHu3alvy KJIETKU B SIBICHUSAX 2
AKHU3HU.




2 | MonekynspHble KOMIOHEHTHI KJIETKHU. 2

3 | Cneuuduueckas poiab OEIKOB B SIBJICHHIX KU3HU. 2

4 [Tomumopduzm ampupuILHEIX COETUHEHUH B 2
BOJHBIX PaCTBOpax

5 OcHOBHBIE TIOJIOKEHUS TEOPUHU (HEPMEHTATHBHOTO 4
Karanu3a. MexaHu3Mbl HHTHOMPOBaHMS (PEpPMEHTOB.

6 DOTOCUHTE3 KaK OCHOBHOM MCTOYHUK OPraHUYECKUX 2
BenecTB Ha 3emuie. buoxumus hoToCcHHTE3A.

7 | buoxumus pacnana aMMHOKHUCIIOT. 4

8 | MeTtabonu3m HYKICOTHIOB. 4

9 Perynmsaumst  mpomeccoB  oOMeHa — BEImIECTB B 4
OpraHu3Me.

10 | EquHCTBO Ipo1ieccoB 0OMeHa BELIECTB. 2
Bcero: 28
HToro: 28

ITI. Copepxanune kypca BUOXUMMUSA KIIETKHN»

Pa3zpea 1.
PoJsib cTPYKTYpHOI OPraHu3aniu KJIeTKH B SIBJCHUAX KU3HH.

KommapTMmeHTanu3anus BemecTB ¥ MPOIECCOB B KJIETKe. 3HaUeHUE 0OMEHa BelecTB (KaTaboau3M 1
aHaboIM3M) B SIBIICHUSX KU3HU. [[pHHIUITEI pEryIsIIIY MPOIIECCOB OOMEHA BEIIECTB B KIIETKE.

Pa3pgea 2.
MoJiekyJsipHble KOMIIOHEHTBI KJIeTKH.

MornekymnsipHble KOMIIOHEHTBI KJIETKH — CTPYKTypa M (YHKIHM O€JKOB, JIMIUAOB, YIJIEBOOB,
BUTaMHHOB B 0OMEHE BEIIECTB, B TUTAHUU YEJIOBEKA U KHUBOTHBIX. HezamMeHnMble (hakTOpbl MUTAHUS.

Paznean 3.
Crnenuduyeckasi pojb 0€J1KOB B SIBJEHUSIX KU3HH.

CewmeiicTBa u cymepcemerictBa 6enkoB. IIporeomuka. Crienuduieckne METOAbl OYUCTKH OEJIKOB.
CtpykTypa MUOTII00MHA, TeMOTTIO0MHA U CBSI3bIBAHUE UMM KHCIIOPO/IA.

Pasnean 4.
Hommmopdusm ampupuIbLHBIX coeIMHEHUI B BOAHBIX PacTBOpax.

[Momumopdusm amMmpuUIBHBIX COCAMHEHUH B BOJHBIX PacTBOpax (MHULEIUIBI, SMYJIbCHH, JTaMEIUIbL,
OuCIIOWHBIE CTPYKTYphI). Mozaenu cTpoeHus OHOJIOTHYECKUX MeMOpaH. JIMIMOCOMBI, METOIBI UX
NoJy4eHUs U u3ydeHus. [IpoHnaeMocTb OMOIOrMYECKIX MeMOpaH.

Pa3zgea S.
OcHOBHBbIE MOJI0KEHUSI TeopUHr (pepMEHTATUBHOIO KaTaau3a. MexaHu3Mbl HHTHOUPOBAHMS
(pepmenToB.

OcHOBHBIE TIOJIOXKEHUS TEOPHH (PEPMEHTATHUBHOTO KaTanu3a. BiusHue QU3NUECKUX U XMMHUYECKHX
(hakTOpOB Ha aKTUBHOCTH (epMeHTOB. MexaHu3m WHTHOMpoBaHUs ¢epmeHToB. OOpatumoe u



HeoOpaTMoOe, KOHKYPEHTHOE€ U HEKOHKYpeHTHoe uHrubupoBaHue. M3octepuueckue u
aJJI0OCTepUYECKHe JUTaHbl-peryasaTopbl. KoonepaTuBHOCTH B (pepMEHTATUBHOM KaTau3e.

Pa3pea 6.
DOTOCHUHTE3 KAK OCHOBHOI HCTOYHMK OPraHN4YeCKUX BemecTB Ha 3emJie. bnoxumus
¢orTocunTesa.

CrpykTypa (OTOCHMHTETHYECKOro ammapara. MoJekyaspHble MeXaHu3Mbl (YHKIMOHMPOBAHUS
xsoporiactoB. ['enepanus u poabr AT® B mpoueccax ¢orocunTe3a. POTOMU3 BOIBI U CBETOBBIC
peakiuu npu gorocuHTe3e. TeMHOBBIE peakuuu Nnpu poTocuHTese. IIpuMeHeHne MeYeHbIX aTOMOB
IpU U3Yy4EHUH OOMEHa BEUIEeCTB, B YACTHOCTH XMMHU3Ma (GoTOoCHHTe3a. PO MUTMEHTOB B Ipolecce
¢dotocunTe3a. Xemocuntes. ['enepanus u posib AT® B mporeccax XeMOCHHTE3A.

Pa3zpen 7.
Buoxumus pacnaga aMUHOKHCJIOT.

JlesaMuHUpOBaHUE aMUHOKHUCIOT. Tumel ne3amMuHupoBaHMs. OpHUTHHOBBIN 1uki. CTpyKTypa u
MEXaHU3M JIEHCTBUS TPAHCAMHUHA3 U OTAEIbHBIX (DEPMEHTOB LIUKIIA MOYEBUHOOOPA30BAHNUS.

Pa3pea 8.
MeTta00113M HYKJICOTH/I0B.

Pacnag nyxneonporenmHoB. Hykieassl. CuHTE3 M pacnaj IypUHOBBIX HYKJI€OTHAOB. CHHTE3 U
pacnaj NTMPUMHUAWHOBBIX HYKJIEOTHUIOB.

Pa3znen 9.
Peryasinusi npoueccoB 00MeHa BelIeCTB B OPraHU3Me

I'opmonsl. Kiaccudukanus u penentopsl ropMOHOB. MeMmOpaHHBIE pelenTopbl W BTOPHYHBIC
MOCPEeIHUKU. AneHunatiukiaza u dochoamdcrepaza. [[-AMD kak BTOPUYHBIA MECCEHDKEP H
KOBaJIeHTHast Moaudukanus 6enkoB-pepmentoB. G-Oenku. Penentop3aBucuMble MOHHBIE KaHAJIBL.
HNuosuron-tpudochar m Ca2+ kak BTOPUYHBIC MOCPEAHUKUA. [ OpMOHO3aBHCHUMAasi XUMHUYECKas
monudukanus OenkoB. IlporemnkuHaszel. Ilpocrarmanauuel. BHyTpuKieTOuHBIE M sSICpHBIC
pelenTopbl TOPMOHOB, UX BIHUSHHUE HA KCIPECCUIO TEHOB.

Pazpen 10.
EnnncTBO mpoueccoB 00MeHa BellecTB.

Casi3p mporieccoB kaTabonm3ma W aHa0ONM3Ma, SHEPTeTUYECKUX M KOHCTPYKTHUBHBIX MPOIIECCOB.
DHepreTuka oOMeHa BemecTB. B3anMocBs3b Mexay oOMeHaMH O€JKOB, YIJIEBOJOB, KHUPOB H
munuaoB.  KimiodeBbie ¢epmentsl. CrnocoObl  peryiaupoBaHus MeTabonusma. PerymupoBanue
AKTUBHOCTH (DEPMEHTOB CyOCTpPaTOM, IPOTYKTOM U METAOOTUTAMH.

IV. CamocrosiTesbHas padora
[TperycMOTpeHO CaMOCTOSITENIbHOE H3Y4YEHHE OTJENbHBIX BOMPOCOB JIEKIIMOHHOIO Kypca

JUCHUITIIMHBI «buoxumMusa KJISTKW» B BUAC HpOpaGOTKI/I JICKOMOHHOI'O  Marcpuajia U
COOTBCTCTBYIOIINX Pa3aCI0B JUCIHUIIIIMHEI I10 yqe6HHKaM.



V. UtoroBasi npoBepKa 3HAHUH

VY4eOHbIH TUTaH M0 JUCHUIUIMHE «BHOXUMHS KIETKW» MpeaycCMaTpuBacT KOHTPOJIb 3HAaHUH B
dbopme cnauu pedepara. Temy pedepaTa BEIOMpaeM caMOCTOSATEIBLHO WM U3 MPEIIOKEHHBIX TEM Ha
MIOCJIETHEM 3aHATHH.

V1. YueOHO-MeTOaAUYECKOE 00ecTIeYeHHu e TUCHATIINHBI

Pexomenayemas quteparypa:
1. Hembcon /l., Kokc M. OcHoBrl 6noxumun Jlennnmxepa. B 3 Tomax. M.:bunom, 2020r.
2. Cesepunos E.C. buoxumus. Mocksa: ' 90TAP-Menaua, 2015.
3. KonemMmad S, Pem K. Harnsaanas 6uoxumus. 2009.

JlonoTHUTEeIbHAS JTUTEpPaTypa

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

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

VII. IIporpammHoe obecnieyenne, npogeccuoHanbHble 0a3bl JAHHBIX, MATEPHAJIbHO-
TeXHH4Yeckoe odecrevyeHne TUCHHILTHHBI

IIporpammHoe o0ecneyenue

— Microsoft Office Professional Plus 2010 / 13 BHyTpeHHE#H ceTn
— Microsoft Windows 7 Professional RUS / 13 BHyTpeHHel ceTn
— Mozilla Firefox / CBoOo1HOE TUIICH3MOHHOE COTJIANIICHHE

IIpodeccnonanbubie 0a3bl JaHHBIX, HHGOPMAIMOHHBbIE CNPABOYHbIE CHCTEMbl, MHTEPHET-
pecypcbl (3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIE Pecypchl)

- Consultant Plus

- Garant system

— Sage Journals

— OnektponHas o6uoimoreka UBX PAH

MarepnanbHO-TeXHHYECKOE 00ecnedyeHne I CIHIIIHHbI

- IIepconanbHBIM KOMIIBIOTEP

— Habop nemMoHCTpalimOHHOTO 000PY10BaHUS

MoxeT BkJItoYaTh B ce0s: MYJIbTHMEIUMHBIA MPOEKTOP, MPOCKIMOHHBIA 3KpaH, WHTEPAKTUBHAS
J0CKa, BUJAEO IaHEIb, WHTEPAaKTHBHAs BHUECO IaHENb, MPE3ECHTAIlMOHHBIM HOYTOYK U Apyrue
CpeAcTBa JIEMOHCTpAallMU y4yeOHOTO KOHTeHTa. Jlomyckaercss HCIOJb30BaHME ISl MPOBEACHUS
3aHSTUN IEPEHOCHOTO Habopa IEMOHCTPAIIMOHHOTO 000PYI0BaHUSI.

- Jlocka

- OKpaH

— Crienmanu3upoBaHHast MeOeb

Jlocka, CTOJIbI MJIA NTApThI, CTYJIbS.

— Hanuaue 6ecripoBogHoro nocryna B MaTepuet no cetn Wi-Fi
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DenepaibHOe areHTCTBO HAY4YHbIX opranusanuid (PAHO Poccun)

®eepaabHOE roCy1IapCTBeHHOE 0I0/UKETHOE yUpesKIeHHe HAYKH
NMHCTUTYT BUOOPTAHUYECKOU XUMHUHU

M. akagemukoB M.M. Hlemakuna u 0. A. OBUMHHHUKOBA
Poccuiickoi akageMuu HaAyK

(UBX PAH)
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[IpoTtoxkon Ne ot « » 2022 r.
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XUMUA HYKJIEUHOBBIX KUCJIOT

HanpasJieHue N0Ar0TOBKH:

1.5. buonornueckue Hayku
HanpagJienHocts (mpo¢uiis) nporpaMmmsi:
1.5.4. buoxumus

1.5.6. buorexHonorus

1.5.3. Monekynsipaast Ouonorus

HanpagJjieHne moAroToBKH:

1.4. Xumnueckue HayKu

HanpasJisieHHocTh (Mpoduib) NPporpamMmsbi:
1.4.9. buooprannyueckasi XumMusi
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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.
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IIporpammHoe o0ecnevyenune
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— Mozilla Firefox / CBoGogHOE TMTIICH3MOHHOE COTJIAIICHUE
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HHTEePHeT-pecypchl (3JIEKTPOHHBbIE 00pa30BaTe/IbHbIC PeCypChl)
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OnextponHas 6ubnanoreka UBX PAH

MarepuanbHO-TeXHUYECKOe o0ecnedeHne AU CUUIIIMHbI

— [IepcoHaNIbHBIN KOMITBIOTED

— HaGop neMoHCTpalnoHHOro 060py10BaHUS

Moxer BKIIOYaTh B ce0sl: MYJIbTUMEIUIHBIA MPOEKTOP, MPOCKIHOHHBIA OSKpaH,
WHTEpAaKTUBHAs JIOCKa, BHUJEO I1aHEIb, UHTEPAKTUBHAs BUACO IaHEINb, NPE3CHTAlMOHHBIN
HOYTOyK ¥ Jpyrue CpeacTBa JeMOHCTpanuud ydeOHOoro KoHTeHTa. Jlomyckaercs
UCMOJb30BaHUE JUIS IPOBEACHUS 3aHATHH IEepeHOCHOro Habopa JIeMOHCTPALMOHHOIO
000pyIOBaHUSI.

- Hocka

— OKpaH

— Crnenuanu3upoBaHHas MeOeIb

Jlocka, CTOJIBI MM NIAPTHI, CTYJIbSA.

— Hanuuue 6ecripoBogHoro nocrymna B utepHer o cetu 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
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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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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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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



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.
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6. Heidi Ledford. Broad Institute wins bitter battle over CRISPR patents. Nature. 542, 401-401.
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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
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Pa3paborumk: k.X.H. BacuneBckuii A.A.

Pabouass mporpamma pa3paboraHa B COOTBETCTBUHM C  (eAcpaTbHBIMU
roCy/1apCTBEHHBIMU TPeOOBaHUSMHU K CTPYKType mporpamm B acnupantype (IIpukas
Muno6praku Poccuu ot 20.10.2021 1. Ne 951 um yrBepkaeHa Y4eOHBIM IJIAHOM
acHpaHTOB Ha oOcHOBaHuU pemieHuss Yuénoro coeta (IIpotokonm Ne 9 ot
02.11.2022 r1.). CormacHo (enepaJbHBIM T'OCYJAPCTBEHHBIM TPEOOBAHHSIM I10
HampaBlieHHWI0 ToarotoBku 1.4. Xumuueckue Hayku, 1.5. Buomormyeckue Hayku
(YpoBeHb MOJTOTOBKHM KaJpOB BBICHICH KBaMU(pUKAMK) H y4eOHOMY IJIaHy
aclHUpaHTOB, pa3padOTaHHOTO HA OCHOBE JTUX TpeOOBaHW, JAUCIUILUIMHA
«HetipoOuomorusy»  sSBISETCS JAWCHUIUIMHOW 1O BBIOOpY /  (haKyIbTaTHUBHON
o0pa3oBaTeNbHON KOMIIOHEHTHI 00pa30BaTENbHONM MpPOrpaMMbl MO  HAYYHBIM
cnenuansHocTsIM 1.4.4. Ousnveckas xumus, 1.4.9. buoopranuueckas xumus, 1.5.4.
buoxumus, 1.5.6. buorexnonorusi.

1. leau u 3agaun

Hens kypca: mpuoOpeTeHHE acNHpaHTaMH 3HAHWK 10 MEXaHW3MaM HEPBHOIO
BO3OYXKJCHHS, MPUHIUIAM CTPYKTYpHOM OpraHuzauud U (QyHKIHMOHUPOBAHUS
WOHHBIX KaHAJIOB, HEUPOPEIENITOPOB U HEHpoperynaTopoB. Helipobuonorus — Hayka,
U3ydamwllnas yCTPOMCTBO, (YHKIMOHHPOBAHHME, DPA3BUTHE, TEHETHKY, OMOXUMHUIO,
(U3HOIOTHIO W IMATOJIOTHIO HEPBHOW CHUCTEMBI. 3amavyd HEHPOOHOJOTHH BKIIOYAIOT
u3yueHue paboThl HEPBHOM CHUCTEMBI, NMOHMMAaHHE MEXaHU3MOB, JIeKAIIUX B €&
OCHOBE, W pPa3pabOTKy HOBBIX METOJOB JMATHOCTUKH M JICYCHHUS 3a00JIeBaHUU.
W3ydyenne 4eroBEUECKOro MoO3ra OT MOJEKYJISIPHOTO J0 KIETOYHOTO YpPOBHS
(oTmenbHBIE HEUPOHBI), OT YPOBHS OTHOCUTEIHHO HEOONBIINX OOBEIUHEHUN
HEHPOHOB JI0 YPOBHSI OOJBIIMX CUCTEM, TaKUX KakK KOpa TOJIOBHOTO MO3ra WIIU
MO3KE€UYOK, a TaKK€ Ha CaMOM BBICOKOM YpPOBHE — YpPOBHE HEPBHOH CHCTEMBI B
L[EJIOM SIBJISIETCSI TAK)KE Pa3fesioM HepOOHOIOTHH.

2. O0beM JUCHUIIMHBI M BUABI Y4eOHOH padoThI

OO0BEM TporpaMMbI cocTaBisieT 36 akagemMudecknx 4acoB (1 3auérHas enuHUIA), U3

Hux 20 ayauTopHBIX dYacoB W 16 YacoB  caMOCTOATEIbHOW  paboTHI.

JlekInoHHO/CEMUHAPCKHUE 3aHATHS MOTYT TIPOBOJIUTHCS B OUHOU (opme.
Pacnpenesienne ayIMTOPHBIX YaCOB MO TeMaM U BHJIaM y4eOHOil padoThl

No HaumenoBanue teM u pa3enos (dac), AyauTopHbIe 3aHITHS (Yac)
(c pa3BepHYTHIM CcOAEpKAHUEM Kypca B TOM YHCJIE
B TOM YHCJIE: IO K&KJOW TEME U pa3ziemy) Jlexumn CemuHapsbI
1 HHuTerpamus nHbopMau HEHPOHAMH. 4
2 duznosorus cuHanca, B3auMoACHCTBHE 4
HEHPOHOB M aCTPOIJINH.
3 «bBBICTpBIE)» HEPOMETUATOPDI 4
MOJAYJISITOPHBIE CUCTEMBI.
4 Penenropel 1 OCHOBHBIE CUTHAJIBHBIE 4
KAaCKaJbl B HEMPOHAX U aCTPOLIUTAX.
5 Ocnosa ¢usuonoruu GPCR. 4
Bcero: 20 -
Hroro: 20



https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B9_%D0%B4%D0%BE%D0%BA%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B0_%D0%B3%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BC%D0%BE%D0%B7%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B7%D0%B6%D0%B5%D1%87%D0%BE%D0%BA

3. Coaepxanue TMCUUILINHBI

Tema 1. HWuarterpanusi uHpopmManuu HeiipoHamu, (u3HoI0rHsA CHHAICA,
B3anMMO/IeliCTBHE HEHPOHOB U ACTPOTJIMH.

[MpuHtunel  paboOTHl HEWpOHA, MPOHMCXOXKIEHHE TOTCHIHANA IIOKOS, ITOTEHIUAI
JEHCTBHS U BHICBOOOXKIEHNE TPAHCMUTTEPOB (KpaTkuii 0630p). OcOOEHHOCTH TIIHH.
OCHOBHBIE METOJBI DJIEKTPOPHU3UOIOTHH, HCIOIB3yeMbIC ISl W3YYEHHUS HEPBHOMN
cucrembl. Merox patch clamp. ®ukcanus HanmpsbKeHHsT W TOKa, KOH(Uryparuu
METOJ1a, 3alKiCh OJMHOYHBIX HOHHBIX KaHaJOB, CPAaBHEHHUE C PETUCTpaLUEld OT
3JEKTPOJIOB, BBOAMMBIX B KIETKY. BHEKJIETOYHBIE JJIEKTPOIbl, MHUKPO H
MaKpO3JIEKTPOIbl. MHOI03J1EKTPOAHBIE YUIIBI.

Tema 2. ®u3n010rUsl CHHAIICA, B3aUMO/IeiicTBHE HEHPOHOB U ACTPOIJIMH.

CuHamc Kak 4YacTHBIA cloy4yall XUMHUYECKOW mepeaadyd HMHPOpMalMu B MO3TE.
DKCTpaCHHANTHYECKUE PELETITOPHI, AyTOPELENTOPhI, TPECHHANTHYECKUE PELETITOPHI.
Konnenmus «mepemaun B oO0beme». Perporpamnbie TpaHcmutTepbl. Comato-
JICHIPUTHOE BBICBOOOXKICHUE CUTHAIBHBIX MOJCKYyJ. DyHIaMEHTAIBHBIC Pa3IHUYUs
MEXIy HEWpOHaMHU M acTPOIUTaMH (XapaKTEPUCTUKH MEMOpaHbl, MOIXOIbl K
W3Y4YEHUI0, MEXaHU3Mbl KOHTpois). [lmacTuyHOCTH Ha  ypOBHE  CHHAIICA.
[TocTcuHanTUyeckue W MPECHMHANTUYECKHE MeXaHW3Mbl. JIOKanbHas TpaHCIALMS,
COpPTHHT, TpadOUKUHT W PECAUKIMHT PEIENTOPOB. DKCICPUMEHTAIBLHBIC MOJICITH
MaMsTH, JIOJITOBPEMEHHAs MOoTeHIanus. Mopdooruueckas IaCTHYHOCTh B MO3TE,
MPYHUHT, POJIb IJIUH.

Tema 3. «bbIcTpbIe» HEHPOMeINATOPHI M MOAYJISITOPHbIE CHCTEMbI.

«boicTpbie» HelipomenuaTopsl (riyramar, [AMK, aneTunxonuH) u MOIyJISITOPHBIE
cucTeMbl (HOpaapeHanuH, cepotonnH). AMPA-penentopsl 1 ocobast posib NMDA-
peuentopoB. Ilouemy ['AMK BbI3bIBaeT TOPMOXKEHHE, U MOXKET JH OHa OBITh
Bo3Oyxknatomeil. @apmakonoruss ['’AMKepruueckoit mnepenauu, penenTopsl,
HEYYBCTBUTEJIbHBIC K OCH30/IMa3eNINHaM, MpecuHanTruueckue peuentopsl AMK.

Tema 4. Peunentopsl M OCHOBHBbIE CHTHAJIbHbIE KaCKaJAbl B HEHpPOHAX M
acTpouMTax.

Tunsl XUMHUYECKMX CHUTHAJIBHBIX TMPOIecCOB. BHYTpHKIETOUHBIE W MeMOpaHHbIE
peuentopsl. OCHOBHBIE KJIacChl MEMOpaHHBIX perentopoB. PochopunupoBanue Kak
(byHIaMEHTAIbHBII MEXaHU3M DETYJSIUU BHYTPUKIETOUYHBIX MpoueccoB. OCHOBBI
TEOPUM  JIMTAHJA-PELENTOPHOro  B3auMozeucTBua. Jlo3a, IOIyMakCHMalbHas
s dexkTrBHas KOHIEHTpalus, ypoBeHb 3(dekra. KOHCTUTYTHBHAS AESITETHHOCTb.
KOHKYpEHTHBII M HEKOHKYPEHTHBIM AaHTaroHu3M. JleceHCHTH3auus penenTopoB.
I'myramatubie peuentopst AMPA u NMDA-tuna. MexaHu3mbl aKTHUBalUH,
B3aUMOJICVICTBHE HAa ypoBHE cuHamnca. Mogayiasatopel  NMDA-penentopos,
KOaroHucThl. Ponib MaruueBoro 6110Kka ¥ MOJIMaMHUHOB.

Kanbumesass nponunaemocts Ca2+ penentopoB AMPA u NMDA-penentopos,
¢usnonorunueckoe 3HaueHue. Kak NMDA-peuentopbl OCYIIECTBISIIOT (PYHKIIHIO
nerexktopa coBnageHui. Mzyuenne NMDA-penentopoB meromom patch clamp.
Penentoppt 'AMK u  runuba. Tunset TAMKepruueckux HEHPOHOB U UX
ocobenHoctu.  PerynmstopHple  caiiTel.  Pementopbl,  4YyBCTBHTENBHBIE U
HEYYBCTBUTEIbHBIE K  OeHzonmmazenuHaM.  OOparHble  aroHHCTHL.  Poib
BHecuHanTuueckux perentopoB ['AMK. IlocnencTBus HHTHOMPOBAaHUS PELETITOPOB
I'AMK.



Tema 5. OcnoBa ¢usuosornuu GPCR.

G-0enku, mansie ['Tdasbl, B-appectun, nytu nepenaun curhaia. Kackag nAMO,
MUIIEHH W OCHOBHbIE 3¢ dekTopHble Mexanu3Mbl. PKA u «curnamocomsr»y. Poinb
dochomurcrepas. CBsa3p ¢ TpaHCKpUNIHOHHBIM ammaparoM. Gs u Gi. CBs3b ¢
ManbiMu ['Tdazamu. Kanbuuesas curnanuzanusa. Kakue pernentopsl NpUBOIAT K
MOBBIIECHUIO BHYTPUKJIETOYHOI'O KajblMs U noueMmy. Jlemo Kajiblus B HEHpOHax U
actporurax. Ilyte docpomunaser C. Ca*'-cssbiBaromiue Oenkd, 5>(QEeKTopsl |
Oydepubie cuctembl Ca?’ B HelipoHax M acTpormTax. KaibMoLyiuH Kak CBS3yOIee
3BEHO B KaJbIMEBBIX Kackaaax. KaabMoIynuH-3aBUCHMbIE KHHA3bl U UX MUIICHH.
Knaccnyeckne n nerunuuneie PKC, Bo3moxknble (yHKIMH. CBS3b C peryssuen
sKcrpeccun TeHOB. PenenrtopHbie kuHa3bl. Kpocc-akTuBaiusi, BHYTPUKIETOYHBIC
MeXaHU3MBI Iiepeadu curnana. SH-qomens! U popmupoBanue curnanocom. Kackassi
MAPK.

4. UTOroBbIii KOHTPOJIb
3au€r TpOBOOUTCA B BHUJAE CIAHHOTO pedepaTta Ha TeMy, NPEIJIOKEHHYIO B

nporpamme. Pedepar nposepsieTcss Ha OPUTMHAIBHOCTD B CHCTEME «AHTHUILIATUATY.
OpUrnHaJIBHOCTH COAEPKATEIBbHON YaCTH TOJIKHA COCTABIIATh HE MeHee 75%.

dopma HNuankatopbl HUTorossIlii
KOHTPOJIs pe3yJabTaT

Pedepart monHo u ncyeprnbIBaroIie pacKpbIBacT
TeMy. ACITUPAHT JEMOHCTPHUPYET YBEPCHHBIS
3HAHUS TEOPHUH.

Pedepar packpriBaer TemMy, HO €CTh
HE3HAYUTeNbHbIC 3aMeUaHus, HeCYIIECTBEHHBIC

3auér HETOYHOCTH.

Pedepart ne monHo# Mepe pacKkpbIBaeT TEMY, €CTh
CyIIECTBEHHBIC 3aMedanus. iMerorces
CYIIIECTBEHHBIC HETOYHOCTH.

Pedepar vacTuuHO (B CYIIECTBEHHOM €TI0 YaCTH)
VUM TTIOJTHOCTBIO HE PACKPHIBACT TEMY.

3a4€T

HE3a4CT

Tembl pedpepaToB:

1. MeMOpaHHBIE CHCTEMBI IACCHBHOTO M AaKTHBHOTO TpaHCIopTa. MeMOpaHHBII
noteHuuan. VIOHHBIH UM 3JIEKTPUYECKUH TPAIUEHT. IJIEKTPOXUMHUYECKHUI
noteHuuan. Jpyrue uCTOUHUKY SHEPTUU JUIsl TPAHCIIOPTHBIX CUCTEM.

2. CBETO3aBUCUMBII  TPaHCIOPT  NPOTOHOB.  MONEKYJSIpHBIE  UHCTPYMEHTHI
OIITOTE€HETUKH.

3. AT®-cuHTa3za, NPUHOUINBI CTPYKTYpHOH OpraHu3allid M MeXaHU3M paboThbl
depmenTa.

4. Ctpykrypa u cBoiictBa Na,K-AT®a3er u Ca-AT®a3bl capKomia3MaTH4eCKOro
pPETUKYITyMa.

5. llepenaua HepBHOro wummynbca. lloTeHnman nokoss W mNOTEHUMAN ACHCTBUSL.
DNeKTpo- W XeMOBO30yIMMBbIE CHUCTEMBbl HEpPBHOW KIIETKH. VIOHHBIE KaHAIbl U
HEHUpOpEeLenTopbI.

6. HellpoTOKCHHBI KaK HHCTPYMEHTHI HCCII€0BaHUs HEpBHOU cuctembl. CTpyKTypa 1
MEXaHU3M JIEUCTBUS aKCOHAIBHBIX, IIPE- U MOCTCUHANITUYECKUX HEHPOTOKCHHOB.



7. O0mMe NpUHLUIOBL CTPYKTYPHOH OpraHu3allid HOTEHLMAI-YyBCTBUTEIBHBIX
MOHHBIX KaHasoB. CTpyKTypa M CBOMCTBa KaJMEBBIX KaHaJOB. MoOJeKyJspHbIE
OCHOBBI CEJIEKTUBHOCTH.

8. CTpyKTypa 1 CBOMCTBA HATPUEBHIX KAaHAJIOB.

9. Ilonartue o0 axkTUBaLMM, WHAKTUBALMM U CEJIEKTUBHOCTH. MoJeKymspHble
CTPYKTYpbI, 00ycaBInuBaroLIie 3TH sBJIeHUs. CeleKTUBHBIE JIUTaH Ibl.

10. CtpykTypa u cBOWCTBA KalbIMEBBIX KaHAIOB. CeleKTUBHBIC JINTaH/IbL.

11. KucnorouyBctButenbHble U AT®-akTUBUpYEMbIE KaHAIbL.

12. Crpoenue u GyHKIHS PEHENTOPOB AlleTUIXOIUHA. MOJIEKYISIpHBIE MEXaHU3MBI
ux akTuBalyy. CeJeKTUBHBIC JTUTaH/BI.

13. CtpoeHue  peuenTopoB raMMa-aMHHOMACISTHOM  KHCJIOTBI M TJIMIIMHA.
CenexTuBHbIEC TUTaH/BI.

14. Tumel, cTpoeHMe U (QYHKUUS peUEenToOpoB Iiyramara. MoJeKysspHble
MeXaHU3Mbl UX aKTUBAlMU. CeJIeKTUBHBIE JIUTaH/IbI.

15. TpancnopTHble cucTeMBI [ HelipomenuaTopoB. OOpaTHBI 3aXBaT U TPAHCIOPT
B CEKPETOpHbIE
BE3UKYJIbIL.

16. MexaHopenenTopsl.

17. TepmopeuenTopsl.

18. MonekymspHbli MEXaHU3M CEKpelMU HelipoMeanaropa. TOKCHHBI, BIUSAIOLIUE Ha
9K30LUTO3.

5. Y4yeOHO-MeTOaAMYEeCKOe o0ecnmedeHne TUCIAMIUHBI

Pexomenyemast muteparypa JUisi OCBOCHHSI TEOPETHYECKOTO Kypca:

OcHoBHas 1uTEpaTYypa:

1. M. Luckey. "Membrane Structural Biology"; 2 edition, Cambridge University Press,
Cambridge, UK, 2014.

2. B. Hille. "Ion Channels of Excitable Membranes". Sinauer Associates, Inc.,
Sunderland, Massachusetts, USA, 2001.

JlonoTHUTEIbHAS JINTEPATYPHI:

3. Neutze, R. et al. Bacteriorhodopsin: a high-resolution structural view of vectorial
proton transport. Biochim Biophys Acta 1565, 144-167 (2002).

4. Deisseroth, K. Optogenetics: 10 years of microbial opsins in neuroscience. Nat
Neurosci 18, 1213 1225 (2015).

5. Stock, D., Gibbons, C., Arechaga, 1., Leslie, A.G. & Walker, J.E. The rotary
mechanism of ATP synthase. Curr Opin Struct Biol 10, 672-679 (2000).

6. Olesen, C. et al. The structural basis of calcium transport by the calcium pump.
Nature 450, 1036 1042 (2007).

7. Morth, J.P. et al. Crystal structure of the sodium-potassium pump. Nature 450,
1043-1049 (2007). 8. Locher, K.P. Structure and mechanism of ATP-binding cassette
transporters. Philos Trans R Soc Lond B Biol Sci 364, 239-245 (2009).

9. Yu, F.H. & Catterall, W.A. The VGL-chanome: a protein superfamily specialized
for electrical signaling and ionic homeostasis. Sci STKE 2004, rel5 (2004).

10. Doyle, D.A. et al. The structure of the potassium channel: molecular basis of K
conduction and selectivity. Science 280, 69-77 (1998).

11. Long, S.B., Campbell, E.B. & Mackinnon, R. Crystal structure of a mammalian
voltage-dependent Shaker family K* channel. Science 309, 897-903 (2005).

12. Pan X et al. Structure of the human voltage-gated sodium channel Na 1.4 in
complex with B1. Science 362, pii: eaau2486 (2018).



13. Unwin, N. Refined structure of the nicotinic acetylcholine receptor at 4X

resolution. J Mol Biol 346, 967-989 (2005).

14. Sigel, E. & Steinmann, M.E. Structure, function, and modulation of GABA(A)

receptors. J Biol Chem 287, 40224-40231 (2012).

15. Du, J,, Lu, W., Wu, S., Cheng, Y. & Gouaux, E. Glycine receptor mechanism

elucidated by electron cryo-microscopy. Nature 526, 224-229 (2015).

16. Durr, K.L. et al. Structure and dynamics of AMPA receptor GluA2 in resting, pre-

open, and desensitized states. Cell 158, 778-792 (2014).

17. Schiavo, G., Matteoli, M. & Montecucco, C. Neurotoxins affecting
neuroexocytosis. Physiol Rev 80, 717-766 (2000).

JlomoJiHUTeIbHAS JTUTEpaTypa:

18. Yamashita, A., Singh, S.K., Kawate, T., Jin, Y. & Gouaux, E. Crystal structure of
a bacterial homologue of Na+/C1 -dependent neurotransmitter transporters. Nature
437, 215-223 (2005).

19. Wu, L.J., Sweet, T.B. & Clapham, D.E. Current progress in the mammalian TRP
ion channel family. Pharmacol Rev 62, 381-404 (2010).

20. Ranade, S.S., Syeda, R. & Patapoutian, A. Mechanically activated ion channels.
Neuron 87, 1162 1179 (2015).

6. [IporpamMHoOe oGecnieuenune

- Microsoft Office Professional Plus 2010 / 13 BHyTpeHHel ceTn
— Microsoft Windows 7 Professional RUS / I3 BHyTpeHHe# cetn
— Mozilla Firefox / CB00O0OIHOE JIMIIEH3UOHHOE COTJIAIICHUE

7. lIpodeccuoHanbHble 6a3bl JAHHBIX, HHPOPMAIHOHHBIE CTIPABOYHbIE CHCTEMBI,
HHTEePHeT-pecypchl (3JIEKTPOHHBbIE 00pa30BaTe/IbHbIC PeCypPChl)

— Consultant Plus

- Garant system

— Sage Journals

— OnekrponHas 6udnuoreka UbX PAH

8. MaTepuajibHO-TeXHUYECKOE 0O0ecredeHue TUCIMILTHHbI

- [IepcoHasbHBIN KOMITBIOTED

- Habop nemoncTpanimoHHOro 000pya0BaHuUs

Mosker BKIIOYaTh B ce0s: MyJIbTUMEIUNUHBIM MPOEKTOP, MPOEKLUMOHHBIA HKpaH,
WHTEpAKTUBHAs  JIOCKA, BHUJEO TMaHeIb, HWHTEPAKTUBHAs BHUJACO  IaHEIb,
MPE3EHTAIIMOHHBIA HOYTOYK M JIPYTHE CPEACTBA IEMOHCTPAIMH YIeOHOTO KOHTCHTA.
JlommyckaeTcsi UCHOJb30BaHUE J[UIA TPOBEACHUSA 3aHSATHH TMEepeHOCHOro Habopa
JEMOHCTPAIIMOHHOT'O 000PY/1I0BaHUS.

- Jlocka

— OKpaH

- Crnenuanu3upoBaHHas MeOeIb

Jlocka, CTOJIBI MIIN NTAPTHI, CTYJIbS.

— Hannuue 6ecripoBognoro nocrymna B Unrepuer no cetu Wi-Fi



DenepanbHoOe rocyiapcTBeHHOE OI0IZKETHOE YUpeKAeHHe HAYKH
NHCTUTYT BUOOPTAHNYECKOMN XUMUHA
uM. akagemMukoB M.M. lllemaxkuna u 10.A. OBunHHHKOBA
Poccuiickoii akaeMuu HayK
(MUBX PAH)

O, SESIE
eTapb - "
A:OnefHAKO

P.20220

PABOYAS ITPOI'PAMMA MUCITAILIIMHBI

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

Indp n HaumeHOBaHUE

rpynmnbl HAYYHbIX CIHENHAJIBLHOCTEM:
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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 KaJapoB B aCHUPAHType MO YKPYINHEHHBIM TpyNmaM HaydHBIX
cnenuanpHocted 1.4. Xumuueckue Hayku U 1.5. buonornyeckue HayKu.

CornacHo (enepanbHbIM TOCYJApCTBEHHBIM TpPEOOBAHUAM [0 YKPYMHEHHBIM TIpyIam
Hay4HbIX creruanbHocTe 1.4. Xumuueckue Hayku u 1.5. buomornueckue Hayku u y4eOHOMY
IUIaHy aclHUpaHTOB, Pa3pabOTaHHOMY Ha OCHOBE 3THUX TpeOoBaHUM, NUCHUIUIMHA «MoONeKymspHast
OMOJIOTHS: IEPCIICKTUBHBIC HATIPABJICHUSI COBPEMEHHBIX UCCIICAOBAHUID SABISETCS TUCIUILTUHON 1O
BbIOODY / (hakyabTaTHUBHOMN B cocTaBe 00pa3oBaTebHOM KOMIOHEHTHI 00pa30BaTEIbHON MTPOrPaMMBI
0 Hay4yHbIM crneuuaibHocTssM 1.4.9. buooprannueckas xumus, 1.5.4. buoxumwus, 1.5.6.
buorexnosorus.

1. ey 1 321244 M3yYeHUs1 AMCUMILIAHBI.

1.1. Henp AWMCUMIVIMHBI: O3HAKOMJIEHHME AaCIHUPAHTOB C TEOPETHYECKMMHM OCHOBaMH U
IPAKTUYECKMMHU METO/IaMU COBPEMEHHON MOJIEKYJISIpHONW OHOIOTHY.

1.2. 3apauud AUCHMIVIMHBI: (OPMHUPOBAHHWE Yy AaCIHUPAHTOB CHCTEMHOTO NPEICTABICHUS O
TEOPETUYECKMX OCHOBAaX MOJICKYJISPHOM OHOJOrMM Kak KOMIUIEKCca OWOJIOTMYECKUX HayK,
M3yYaIONINX MEXaHU3MBbl XpaHEHHUs, IEpeAayll ¥ pean3aliui reHeTUYeCKOl HHPOPMAaLIUU, CTPOSHHUE
U GYHKLNU CIIOKHBIX COEIMHEHHH, COCTaBIAIOIUX KIETKY; Pa3BUTHE MPECTABICHUN O MPOPBIBHBIX
HAIpaBJICHUSAX MOJIEKYJSIPHOM OMOJOTMM U aKTyaJIbHbIX HCCIIEIOBaHUSAX, O3HAKOMIIEHHUE C
MPAKTUYECKMMU METOJaMU COBPEMEHHON MOJIEKYISPHOM OMOJIOTHH, UCIOIb3YyEMBIMHU IIPH PEILICHUH
KOHKPETHBIX NPUKJIAJHBIX U UCCIIE0BATEIbCKUX 3a/1a4.

1.3. CBs13p ¢ ApPYrMMH AMCHMIVIMHAMH: MosekyispHas OHOJIOTHUS UMEET HEeNOCPEICTBEHHYIO
CBSI3b IPAKTUYECKH CO BCEMHU JUCHUIUIMHAMHU, U3y4YaeMbIMH Ha NPOTSHKEHUHM BCETO BPEMEHHU
OBJIAJICHUS acMMpaHTaMu 00pa30BaTENbHON NpPOrpaMMbl AaCIHMPAHTOB IO YKPYNHEHHBIM TIPYyIIaM
HayyHBIX cnienuanbHocTed 1.4. Xumuueckue Hayku U 1.5. buonornueckue HaykH.

II. O0bem AUCHUNIMHBI K BU/IbI y4e0HO padoThbI:

®opma obyuenus — OHHASA
OO0 00LeM TUCIUILINHBI: 2 3aYeTHBIE €AUHULLI WX 72 aKaJeMHUYeCKUX Jaca.

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

JEKUUH | OpaKkTUYECKHe | J1abopaTopHbIe
3aHATUA paboTsI
72 (ceMuHapbl)

26




Pacnpenesienne ayiuTOPHBIX YaCOB 110 TEMaM M BHAaM y4eOHO#l padoThbI:

AynutopHsble 3aHATHUSA (dac)
Ne HaumeHnoBanue TeM u paszenon B TOM YUCJIIE
Jlexunn CeMuHapsl
1 | CpaBHuTenpHas reHOMUKa. OOIIast CTpyKTypa 2
T€HOMOB BBICIIUX 3YKApUOT.
2 | DOBosIOIIMOHHAS TeHOMUKA. DAKTOPHI SBOJTIOLIMHU 2
reHoMma.
3 | ®yHkuMoHaNbHasg reHoMHKa. BapuabenbHOCTh 2
r€HOMa Y€JI0BEKA.
4 | CtpykTypa XpoMaTHHA U PETYJISIUSA SKCIIPECCUH 2
TCHOB.
5 | TpexmepHoe pacnpeieIeHHe TeHETUYECKOTO 2
MaTepuasa B KICTOYHOM SIpe — CBSI3b C (PyHKIHEH.
6 | TpanckpunTomuka. 2
SAsnenne PHK — unrepdepennmn.
7 | PengakTupoBanue reHoma. 2
8 | ®dayopecueHTHass MUKPOCKOIIHS CBEPXBBICOKOTO 2
pa3pelieHusl.
9 | dayopecueHTHBIE OMOCEHCOPHI. 2
10 | 'enetnyecku kogupyembie (IyopecleHTHBIE METKH. 2
11 | Onroreneruka. 2
12 | UnnuBuayansHble penepryapsl aHTUTEN U - 2
KJICTOYHBIX PELIENTOPOB.
13 | MonekynspHoe 6apKoIUpOBaHHE. 2
Bcero: 26
Hroro: 26

IV. Conep:xxanue kypca

Pasznen 1.
CpaBHUTeIbHAS T€HOMHKA

OOmast CTpyKTypa Ir€éHOMOB BBICIINX JYKApHOT: KOJIUPYIOIIUE, PETYJISATOPHBIC, TOBTOPSIOIIUECS
nocnegoBarenbHocTH. Meroas! u mnatdopmel NGS (new generation sequencing):

- CEKBCHHPOBAHUE TCHOMOB OT/CIIBHBIX BUJIOB U TPYIIIT OPTaHU3MOB;

- CPaBHUTEIbHBIN aHAIHU3 CTPYKTYPHl TEHOB U T€HOMOB;

- TCHOMHBIC Opay3epsl U KX BO3MOXHOCTH;

- TeKyas peanuzanus MmexayHapoanbix npoektoB ENCODE, FANTOM, GTEx.

Paznen 2.
IBOJMIOIMOHHAS T€HOMHKA
DBOJIIONKMS T€HOMOB IO3BOHOYHBIX. [IOHATHS «TOMOJIOTH» M «Imapajorn». MaKkTopbl IBOJIOIUU
reHOMa: XPOMOCOMHAasi HeCTaOMJIBHOCTH (BapHaOEIbHOCTh), TPAHCIIO30HBI, THUITBI BHYTPHUBHIOBOTO
nosimMopduzma. PopMUpOBaHHE TEHHBIX CEMEHCTB U 00pa30BaHUE IICEBIOICHOB.



Pazgea 3.
DOYHKUMOHAIBHASI TEHOMHUKA

BapuabensHocts renoma yenoBeka. [Ipoexkt 1000 reHoMoB. PeKOHCTPYyKIUSI TeHETUYECKOM UCTOPUH.
buomenuuunckue npwioxenus: SNP u monHoreHoMmHbI accormatuBHbi aHanu3 (WGA), STR
MUHH/MHKPOCATEIIUTHI M UX SKCIIAHCHS, OHKOMapKEPHI.

Pazgea 4.
CTpyKTypa XpoMaTHHA U PEryJsiliusi AKTUBHOCTH FeHOB

XpoMarrH, HYKJICOCOMBI, 00mas CTPyKTypa. Jy- U T'eTePOXPOMATHH, aKTHBHBIA W HCAKTHUBHBIM,
OTKPBITBI UM 3aKpbIThIA. MeTonbl HCClIeIOBaHUs. DNUTCHETUUECKHE MapKepbl - METHIMPOBAHUE
JAHK, anerunupoBaHve M METWIMPOBAHME THCTOHOB, TMCTOHOBBIE BapuaHThl. PemonennpoBaHue
xpoMatuHa. [I[poMOoTOpbl, SHXaHCEPbI, HHCYIATOPbl B TEHOMHOM KOHTEKCTE.

Paznea 5.
TpexMepHoe pacnpeeieHUe FeHeTHYeCKOro MaTepuaJia
B KJIETOYHOM sifipe - CBfA3b ¢ QyHKUMen

XpOMOCOMHBIE TEPPUTOPHH, snepHas jamuHa, saepHbid matpukc. Ot 30 go HiC, tpexmepHbie
TCHOMHBIC KapThl, noMeHHast cTpykrypa, CTCF/kore3uH, B3auMoJeHCTBHE MEXKIY OTIAJICHHBIMHU
PETYIATOPHBIMU dJIEMEHTAMH, PETYIIALNS aKTUBHOCTHU T'€HOB in trans.

Paznean 6.
TpaHCKPUNITOMHUKA

[lonsTHE «TPAaHCKPUNTOM» WM NPUMEPBI IMOJHBIX WIH CIELHATU3UPOBAHHBIX TPAHCKPUIITOMOB.
TpaHCcKpUIITOMBI TIPO- ¥ AYKapHOT, MUKpo- 1 Hekoaupyromas PHK. PHK unrepdepennns, MeTo st
CEKBEHHUPOBAHMS U CPABHUTEIIBHOIO aHAIN3a TPAHCKPUIITOMOB.

Pasznen 7.
PenaktupoBanue renoma

BosmoxxHOCTH TU3aliHa HyKJiea3 Il BRIOPAHHBIX MPOTSHKEHHBIX MMOCIIEI0BATEILHOCTEH — HYKIICa3hbl
C JJOMEHaMHU «IMHKOBbIe manblby, Hykieazbl TALE, nykneazst CRISPR/Cas9. CRISPR/Cas9 kak
Hanbosiee MpocTass ¥ MHOTO(YHKIIMOHAIBHAS TatdopMa JUisl calT-HampaBICHHBIX MOJIU(UKAIIA
renoMa. Jlenenus renoB. Cympeccus M aKTHUBallUA DKCIPECCHMU LIETEBBIX T'eHOB. BHeceHue
PEKOMOMHAHTHBIX TIOCIIEIOBATEIIBHOCTEH B BEIOPaHHBIC YIACTKH TeHOMa. DITyopecieHTHOE MeUeHUE
JIOKYCOB T€HOMa B JKHBBIX KIJIETKAX.

Paznen 8.
®duryopecieHTHAsi MHKPOCKOIHS CBEPXBBICOKOTO pa3penieHust

[Tonste o Hanockonuu — cyOauddpanonHoil (ayopecleHTHON MUKpOcKonuu. MeToaudyeckue
MOAXOABI, IO3BOJISIONIME IPEOJONIeTh  JU(PPAKIMOHHBIA  Oaphep  pas3pelieHus CBETOBOM
mukpockonuu. Mukpockonust STED u RESOLFT. Caepxpa3zperaroiiasi MUKPOCKOIIMSI Ha OCHOBE
nokanuzanuu  eAuHUYHBIX ~ Monekyn  (PALM/STORM). Hanockomusi  XHUBBIX  KIJIETOK.
DyopeceHTHBIE METKH ISl HAHOCKOIIHH.



Pazgen 9.
I'enernyecku Koaupyemblie GuryopecueHTHbIE METKH

3enenslii ayopecuenTHslil 6enok GFP u ero romonoru: nmpupoaHoe pazHooOpasue, CrieKTpaibHbIE
CBOICTBa, pa3HooOpaszme xpomodopos. HcnonmszoBanue GFP-mogoOHBIX OEIKOB B KadyecTBE
TCHETHUYECKU KOJUPYEMbIX METOK JIJISl MCUCHHSI B J)KUBBIX crcTeMax. Jlpyrue ThUIbl (hiIyopeCcIieHTHBIX
OEJIKOB Ha OCHOBE OENKOBBIX JIOMEHOB, CHEIH(PHUECKH CBS3BIBAIOUINX JHIOTCHHBIE KO(MAKTOPHI
(¢naBuH-, OunMBEepAMH-, OMIMPYOUH-CBs3bIBatoIye ¢iyopecueHTHbie Oenku). dayopecieHTHOE
meuenue PHK Ha ocHOBe antamepoB, crienupruecKy CBsI3bIBAIONINX (IIyOPOT€HHbBIE KPACHTEIH.

Paznen 10.
diyopecueHTHbIE O0HOCEHCOPHI

[MpuHnMnBl qu3aitHa 6HOCEHCOPOB Ha ocHOBE (uryopeciieHTHbIX OenkoB (FRET, mepMyTHpOBaHHbBIC
dayopecuienTHbie Oenku). CeHCOpbl HMOHOB KaJbIUs, IEPOKCHAA BOJOPOJA, MEMOpPaHHOTO
noTeHnuana u ap. Vcrmonb30BaHWEe CEHCOPOB ISl BU3YAlIM3allMM CUTHAJIBHBIX KAaCKaJO0B B JKHUBBIX
KJICTKaxX WU OpraHu3mMax. MHOFOHapaMeTpI/IIIeCKI/IFI MHKPOCKOIIHAL.

Pasznen 11.
OnroreHeruka

HOH?[TI/IG 06 OIITOI'CHECTHUKE — MCTOOOJIOTHUHN HaHpaBHeHHOFO BIIMAHHUA HA KIJICTOYHBIC HpOIIGCCI)I C
MTOMOIIbIO CBETOYYBCTBUTENBHBIX O0eTKOB. CBETOUYBCTBUTENbHBIE HOHHBIE KAHANBI JIJIS1 MOAYJISIIUN
AKTUBHOCTHU HeﬁpOHOB. CBGTO3aBI/ICI/IMaH perynﬂum[ KJIGTO‘-IHOﬁ IIOABMXKHOCTH, aKTHUBaALlUs G-
6enkoB. CBeTOMHAYLIpYeMas TeTepouMepr3aIys lIeJIeBbIX OeNKOoB. BKiltoueHne sKkcnpeccuy reHoB
C IIOMOIIBIO CBeTa. TepMOreHeTMKa — HCIOJIb30BAHUE TEMIIEPATYpO-4yBCTBUTEIBHBIX HMOHHBIX
KaHaJIOB.
Pazpnen 12.
NupuBuayajibHble perniepTyapbl aHTUTeN U T-KJIeTOYHBIX PellenTOpoB

Jlunamuka pernepryapoB T-KJIETOYHBIX PpEUENTOPOB M CTAapeHHE aJaNTUBHOTO HMMYHUTETA.
[TonmynsmuoHHOE M CyOMOMYIISIIMOHHOE pa3HooOpa3ue T-KIETOYHBIX PelenTOPOB.

Pasznen 13.
MousekyasipHoe 6apKoAMpPoOBaHHe

MOHGKyJ’IHpHOG 6apKOI[I/IpOBaHI/Ie KaK MHCTPYMCHT JIA HOPMHUPOBKH HAHHBIX, KOPPCKIHUN OIIn0O0OK
MAaCCHPOBAHHOI'0 CCKBCHUPOBAHUA U TPOTAIKCHHOI'0 BBICOKOKAYCCTBCHHOI'O CCKBCHUPOBAHMA. Ha
NpuUMEpax aHajlin3a MW IOCT-aHAJIN3a AJAaHHBIX MACCHPOBAHHOI'O0 CCKBCHUPOBAHUSA PCIICPTYapoOB T
KJICTOYHBIX PpCUCTITOPOB U aHTUTCIIL.

IV. CamocTosiTeibHast padora

JucuurumHa Oa3upyercss Ha ayJuTOPHOM W CaMOCTOATENBHOW BHEayIUTOpHOW pabote
acniupaHToB. [IperycMOTpEHO CaMOCTOATENBHOE M3Y4YEHUE OTIEIBHBIX BOIPOCOB JIEKIUOHHOIO
Kypca AMCUUIUIMHBI «MosekynsipHas OHOJIOTHs: INEpPCIEeKTUBHbIE HAIpPaBICHUS COBPEMEHHbIX
UCCIICIOBAaHMIT» B BHUAE NPOPAOOTKH JIEKIMOHHOTO MaTepuana W COOTBETCTBYIOIIMX pa3/ieiioB
JUCLUIUIMHBI IO y4eOHUKaM.



V. Utorosasi npoBepKa 3HaHUI

VY4eOHbIN TUIaH Mo AucuUIuIHE «MoeKynsapHass OMOJIOTHS: TEePCIIEKTUBHBIC HAIPABICHHS
COBPEMEHHBIX MCCIIEJOBAHUID IPEIyCMaTpUBaeT cieaytolre GopMbl KOHTPOJIS 3HAHUM:

@®opMbI KOHTPOJISA 3HAHUI

Tun kKoHTpOIS 2 rox [TapameTpsrr
Texkymmii + Crnaua pedepata o TemMe UCCIeIOBAHUS
Hrorossrit + Y CTHBIN 9K3aMEeH 10 OMJIETaM.

®opma npoBeieHUs] TEKYIIEr0 KOHTPOJISL.

Texyias mpoBepKa 3HaHUN MpelycMaTpUBAET clady pedepara Mo TeMe AUCCEPTALIMOHHOTO
UCCIeoBaHus (MCCIeI0BaTENIbCKUI BOIIPOC, UCCIIEOBATEIbCKUE 3a/]aul, IEHHOCTh PabOThl U T.1I.)
Kak popma JI0mycKa Ha HK3aMEH.

®opma npoBeieHUsI IK3aMEHA

Tembl, mepeyeHb MNPUMEPHBIX BOIPOCOB MJisi TMOATOTOBKM K OJK3aMEHYy IO Hay4dyHOU
CHEIHMATbHOCTH TPEJCTABICHb B COOTBETCTBYIOIIMX OJIOKaX HACTOSIIEH MNporpamMmbl. DK3aMeH
MIPUHUMAETCS KOMHUCCHEH, POBOIUTCS B YCTHOM popme. DK3aMEHAIIMOHHBIN OMleT (KaHIuAaTCKUi
MUHUMYM) COCTOUT U3 TPEX BOMPOCOB MO CHEMUATbHOCTH. DOPMYIHPOBKH BOMPOCOB B OmiieTe HE
00s13aHbI COBNAAATh ¢ GOPMYITHPOBKAMU U3 MEPEUHS IPUMEPHBIX BOIIPOCOB.

UneHpl KOMHCCHMM MOTYT 3aJaTh AaCHHUPAHTy JAOIMOJHHUTENbHbIE BOmpockl. KonnuyectBo u
COJIEpKaHUE JIONIOJHUTENBbHBIX BOIIPOCOB OIPEENISIETCS KaueCTBOM OTBETOB 3K3aMEHYEMOTO.

O1neHoYHbIE cpeacrea JUMCHUIIVIMHBI

Onenka Kpurepuu onenku ycTHOro orsera

5 6amioB ACIHpaHT JEeMOHCTPHPYET METOIOJIOTUYECKHE M TEOPETHYECKHE 3HaHUS,
CBOOO/IHO BJaJeeT Hay4yHOH TepMUHOJOTHEH mo aucuuruiuHe. [IposBiser
TBOPYECKHE  CIIOCOOHOCTH, 3HAHHWE JIOTIOJIHUTEILHOW  JINTEPaTypHI.
JIeMOHCTpHpYET XOpOIINE aHATUTUYECKUE CHOCOOHOCTH, CHOCOOCH NpHU
00OCHOBaHMM CBOETO MHEHHUS CBOOOIHO TIPOBOJHMTH AHAJIOTHH MEXIY
TeMaMH JUCIUIUINHBL

4 6ayuioB ACHHpaHT JEeMOHCTPUPYET METOAOJIOTUYECKHE M TEOPETHUYECKUE 3HAHW,
CBOOOZHO  BIaJEET HAYYHOH  TEPMUHOJIOTHEH 1O  JAWUCIMIUIMHE.
JIeMOHCTpPHPYET XOPOIINE aHATUTHYECKHE CITIOCOOHOCTH, OJJHAKO JIOMYCKAeT
HEKOTOPbIE HETOYHOCTH P OTIEPUPOBAHUU HAYYHOH TEPMUHOJIOTHEH.

3 6anoB Hmeer orpaHNuYeHHBIE TEOPETUYECKUE 3HAHMS, JJOMYCKAET CYIECTBEHHBIC
OIINOKH IIpH YCTAHOBJICHHUU JIOTHYCCKUX B321HMOCB$[3€I>1, A0IIYCKacT OIIINOKHU
P UCTIOJIb30BaHUU HAYYHOW TEPMUHOJIOTHH.

2 Ganna Hmeer cnaOble TeopeTHMYeCKWEe 3HAHUS, HE UCIOJB3YeT HAYYHYIO
TepMuHosoruto.  OOHapy)XMBaeT  HECIIOCOOHOCTb K ITOCTPOEHHIO
CaMOCTOSATEIILHBIX 3aKIIIOUCHUH.




OneHka Mo UTOraM cIa49y KaHAUJAATCKOr0 K3aMeHAa BBICTABJIAETCA IO S5-0a/I7TLbHOH

HKaJje:
Ouenka Ouenka Kputepuit
MOJTy9YeHHas 32
JK3aMeH B Oaax
5 OTJIIMYHO Cpennuii 6au1 1o pe3ysbTataM YCTHBIX OTBETOB

o TpéM BOITpOCcaM paBeH i ooee 4,5

4 XOPOIIO Cpennuii 6as1 1o pe3ysibTataM YCTHBIX OTBETOB
o TpéM Bompocam 3,5 — 4.4

3 YIIOBJIETBOPUTEILHO Cpennuii 6a1 1o pe3ysbTataM YCTHBIX OTBETOB
o Tpém Bompocam 2,6 — 3.4

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

no Tpém Bompocam 0-2,5

VI. YueOHO-MeTOAHIECKOE 00ecIedeHne TUCIUIIIHHDBI

Pexomenayemas aureparypa:

1. An6eprc b., Bpeii 1. et.al. OcHOBBI MONIEKyIsipHAst OnoJIOTHs KIIeTKU. M., JlabopaTopust 3HaHUH.
2018.

2. lpuHOMOBI ¥ METOABI OMOXUMHH M MOJEKysipHOi Ouonoruu. [lox pex. K. Yuncona u Ix.
Yonkepa. M., bunowm, 2013.

3. O. Puc, M. Crepubepr. Breaenue B MoJIEKYyISIpHYIO OHMOJIOTHIO: OT KJIETOK K aToMaMm. M., Mup,
2002.

4. Kpeoc H., K. Ctusen, ['.Omnuor. I'enst no Jlstouny. W3narenscrBo Jlaboparopust 3Hanuii. M.
2022.

5. Hlenkynos C.H. TI'enermueckas wumkenepus. HoBocuOupck: wu3matenbctBo CHOMPCKOTO
yHuBepcuteta, 2004.

6. Henbcon /1., Kokc M. OcHoBbl Ouoxumuu Jlennnpxepa. B 3 tomax. M.:bunowm, 2014 r.
Jlomo/THUTeIbHAS JIUTEPaTypa

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

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

VII. [IporpamMmmHoe o0ecnievyenne, npoeccuoHaibHble 0a3bl JAHHBIX, MATEPHATIBLHO-
TeXHUYecKoe obecrneyeHue JUCHUNINHBI

IIporpammHuoe o0ecnieueHue

- Microsoft Office Professional Plus 2010 / 13 BHyTpeHHelH ceTn
— Microsoft Windows 7 Professional RUS / 13 BHyTpeHHe# cetn
- Mozilla Firefox / CB0OOgHOE THUILIEH3MOHHOE COTJIAIIEHHE

Ipodeccuonanbubie 6a3bl TaHHBIX, HHPOPMANIMOHHDbIE CIIPABOYHbIE CHCTEMbI, HHTEPHET-
pecypchl (3J1eKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl)

— Consultant Plus

— Garant system

- Sage Journals

— OnekrponHas oubmmorexka MbX PAH



MartepuajbHO-TEXHHMYECKOe 0O0ecneuyeHue TN CUMIIMHBI

- [TepcoHanbHBIN KOMIIBIOTED

— Habop nemoncTpanimoHHOro o00py0BaHus

Moser BkIIIOYaTh B ceOsl: MYJIbTUMEIUUHBIN MPOEKTOP, MPOCKIMOHHBIN 3KpaH, WHTEPaKTHBHAS
JO0CKa, BUJICO IIaHETbh, WHTCPAKTHBHAS BHJICO NAaHENb, MPE3CHTAIMOHHBIA HOYTOYK W Jpyrue
CpeICTBa JIEMOHCTpAIMU Y4eOHOTro KOHTEHTa. JlomyckaeTcs HWCHOJb30BaHUE JJisi IPOBEICHHS
3aHATHN IEPEHOCHOT0 Habopa IEMOHCTPAITMOHHOTO 000y TIOBAHUSI.

- Jlocka

— OKpaH

— Crnieunanu3upoBaHHasi MeOelb

Jlocka, CTOJIBI MM ITAPTHI, CTYJIbS.

— Hannuune 6ecnipoBoanoro gocryna B Untepuer no cetu 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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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



DenepanbHOe rocyaapcTBeHHOE GIOIKETHOE YUYpexkIeHue HaAYKH
HHCTUTYT BUOOPTAHUYECKONU XUMHUHN
uM. akaneMukoB M.M. Illemaxuna u 10.A. OBYHHHHKOBA
Poccuiickoii akagemun nayk
(MUBX PAH)

PABOYAS ITPOT'PAMMA JTUCHAILINHBI
«'EHBL, TEHOM, TEHOTEPATIEBTUYECKWE ITPEIAPATBD»

IIudp u HaumenoBaHue

Irpynnbl HAYYHbIX CHEHHAJILHOCTEIH:
1.5. bronoruyeckue Hayku

1.4. Xumudeckue HayKu

YpoBens Bricmero o0pa3zoBanusi: IOATOTOBKA HAy4YHBIX
U Hay4YHO-TI€IarOTUYECKUX KaZpOB B aCIUPAHTYPE

®opma o0yuenns: og=as

Mocksa 2022



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 rocyIapcTBeHHOE GIOMIKETHOE yupexaeHue HayKu
HUHCTUTYT BUOOPT AHUYECKOU XUMUHN
uM. akaneMHKkoB M.M. lllemsaxuna u FO.A. OBYHHHHKOBA
Poccniickoii akagemun nayk
(MUbX PAH)

» HOsIOpst 2022r. % 4 : .

/ A.I'.T'abu6os
0s16pst 2022r.

SNG4
J.@, A.QHCHHIKOB

oT «ozhro%y 2022r.

PABOYAS ITPOTPAMMA JTUCHHAILINHBI

«BUOJIOT'HTYECKAS 9BOJIIOINS U
BUOTEXHOJIOI USI»

IIndp u HaumeHoBaHue

TpyNIbl HAYYHBIX CIIENHMAIbHOCTE:
1.5. Buonoruveckue Hayku

1.4. Xumuaeckue HayKu

YDOBeHL BBICHIECTO oﬁpasonamm: IIOATOTOBKA HAYYHBIX
H HAYYHO-IIEOAr OrNYECKUX KaapoB B aCIUpaHType

®opma o0yueHus: oqyHas

Mocksa — 2022



Pa3zpaborumnk: 1.06.H. By3aun A.A.

Pabouast mporpamMma cocraBlieHa Ha OCHOBaHUHM (eJCpaTbHBIX TOCYIapCTBEHHBIX TpeOOBaHUI
Beiciiero  oOpazoBanus (PI'T  BO), paspaboTraHHBIX I8 peaju3alMi  OCHOBHBIX
po(heCcCHOHATBHBIX 00Pa30BaTEIBHBIX MPOTPAMM BBICIIETO 00pa30BaHUs - MPOTPAMM IMOJATOTOBKH
HAYYHO-TIEJJarOTUYECKUX KaJpOB B acCIUpaHType o HampasieHuto 1.4. Xumudeckue Hayku, 1.5.
buonornueckne Hayku. CoriacHo ¢eaepanbHBIM —TOCYIaPCTBCHHBIM TpeOOBaHUSIM 10
HAIpPaBIIEHUIO MOAT0TOBKH 1.4. XuMudeckue Hayku, 1.5. buonornueckrue Hayku U ydeOHOMY IIIaHy
aCIUPAHTOB, pa3padOTaHHOTO Ha OCHOBE OJTHX TpeOoBaHWM, aucHUIUIMHA «bHonormdeckas
SBOJIIONMSL U OWOTEXHOJOTHSA» SBJseTcs (PaKyIbTaTUBHOM JNUCHUIUIMHON O HaIPaBJICHUIO
noarotoBku 1.4. Xumuueckue Hayku, 1.5. buomornueckue Hayku.

I. Ieau u 3aga4mM U3y4YeHHUS JUCUMILIIHHBI

1.1. Heap AMCUHMIVIMHBI: O3HAKOMJICHHE C COBPEMEHHBIMH B3IJISAAMH Ha TEOPHUIO
9BOJIIOLIUH, MOJEIIIMU IIPOUCXOXKICHUS KU3HU, METOAAMU U3yUEHHsI SBOJIIOLIMU MAaKPOMOJIEKYJI.

1.2. 3agayn AUCHUILUIMHBI: O3HAKOMJIEHHE AaCHUPAHTOB C OCHOBAMU M MEXaHHU3MaMH
9BOJIIOLIMOHHOW TEOpUH, C HOBBIMU OHOTEXHOJIOTUSAMH, HCIOJIb3YIOUIMMUA 3BOJIOLMOHHbIE
NPUHIMIBI U TPAKTUYECKUMH acTIeKTaMH MX MCIIOJIb30BaHMS B HAYKe U MEIHIIMHE.
1.3. CBs3p ¢ JapyruMM JUCUMIUIMHAMHM: JUCUMIUIMHBI «buonoruuyeckas »sBosonus U
OMOTEXHOJIOTHS» B TOM MJIM MHOM CTETIEHH MMEET HETIOCPEICTBEHHYIO CBSI3b MPAKTHYECKH CO BCEMH
JUCLUIUIMHAMM, M3y4aeMbIMM Ha NPOTSDKEHHMM BCEr0 BPEMEHU OBJIAZICHUS ACIUpPaHTaMU
o0pa3oBaTeNbHON MporpaMmbl [0 HampaBieHHIO NoArotoBku 1.4. Xumuueckue Hayku, 1.5.
buonornyeckue Hayku.

I1. O0bem AUCHUNIMHBI U BUABI Y4eOHOH padoT

®opma o6yuenus — OUHA A
OO0t 00bEM TUCIUIUINHEL: 3 3a4eTHBIE eaUHNNEI WK 108 akageMruyecKUuX 4acoB.

Bceer CamocTosiTenbHas
0 AynuTopHbIe 3aHATHS (4ac), B TOM YHCIIE: Pabota
4acoB (uac)
JEKUUU mpakTHUecKkue | JabopaTopHbIe
3aHATUA paboThI
36 (cemuHapsI)
32 - - 4
32

PacnpenesieHue ayIMTOPHBIX YaCOB [0 TeMaM U BUIaM y4eOHOIl padoThI

Ne HaumeHnoBanue Tem u pa3aenon AynuTtopHsble 3aHATHS (4ac),
(c pa3BepHYTBIM COJIEp)KaHUEM Kypca B TOM YHCJIC:
0 KaXKJI0M TeMe U paszieny) Jlexnun CemuHapsl
1 | OCHOBBI 5BOIOLUMOHHON TEOPUU 4 -
7 | ®eHOMEHbI 1 MEXaHU3MbI OMOIOTHYECKOH 3BOIOHUN 4 -




3 MonekymnspHas CeJIeKIHs U HapaBJICHHAS BOJOLIHS 6 -
B OMOTEXHOJIOTHH

4 | CoBpeMEHHBIC METUIIMHCKUE TEXHOJIOTHUN U BOJIFOIUS 4 -

5 DBOJIOLHS MPOJOJIKUTEIHLHOCTH KU3HHU U MIPOOIIEMBI 6 -
TEXHOJIOTUI TOJT0JIE€TUS

6 DBOIIOLMS PKOCUCTEM 4 )

4 -

7 DBOIIOLMS TeHOMa
Bcero: 32 -
Uroro: 32

III. Conep:xanue Kypca

Paznen 1.
OCHOBBI IBOJIIOLIMOHHON TeOpUH

JlonapBUHOBCKMI KpeallMOHU3M Kak HaydHO oOocHoBaHHas Teopus XIX Beka. MI3mMeHuMBOCTH
IIpU HUCKYCCTBEHHOM OTOOpE - OCHOBHON WCTOYHUK JIapBUHOBCKOHM Jjoruku. «BcemoryiectBo»
ecTecTBEHHOro oroopa. bopsba 3a cymectBoBanue u anbTpyusMm. CalbTallMOHU3M, POXKAECHUE TE€HETUKH U
COBPEMEHHBIM CHHTE3 («CHUHTETHYECKass Teopus H3BoJonuu»). O HampaBICHHOCTH OHOJOTUYECKOU
sBomtoruM. LleHTpanbHas mapagurmMa MOJIEKYJISpHOM Ouonoruu M 3Bomouus. HacnegoBanue
pUOOPETEHHBIX MPU3HAKOB, AUTeHeTHKa. [1o10BOM 0TOOD.

Pasznea 2.
denoMeHBI M MEXaHU3MbI 0MOJIOTHYECKOM DBOJIIOIIUH

[Ipo6sembl MONMHOTHI MaJeOHTONOIHYecKol JieTonucK. Pacnan OuononnmMepoB v mpoodaemMbl
MOJICKYJISIPHBIX METO/IOB aHallM3a MCKOMaeMbIX. MeTareHoMHbIe moaxoabl. KemOpuiickuii B3pbIB
KaKk uYpe3BblYalHO MHTEpEecHOe COOBITHE B MAJEOHTOJIOTMYECKO Jeronucu. Bsimupanue.
HcTtoynnku MyTtanuii, HaJIeKHOCTh perapalil U FeHbI-MyTaToOpbl. POIIb MOOMIIBHBIX 3JIEMEHTOB H
9H/IOTEHHBIX BUPYCOB. TpaHCIO3UIMM TE€HOB W BHJI000pa3oBaHME. DBOJIIOIHMOHUPYEMOCTb Kak
oTOMpaeMblil IpHU3HaAK. DBOMIONUS OTHENbHBIX TeHoB. IlceBporensl. Koomnranus u sk3anTanus.
3HAaYEHUE CEKBEHUPOBAHUS IIOJHBIX TEHOMOB U METareHOMOB. | OpM30HTANIBHBIN IEPEHOC TEHOB.

Pazgea 3.
MouiekyJisipHasi ceJieKUMs U HANTPaBJIeHHAs IBOJTIOIUA B OMOTEXHOJIOTHH

CaMonpou3BOIbHASL IBONIONUS M MPOOJIEMBI COXPAHHOCTH OMOTEXHOJIOTUYECKH IIEHHOTO
MmaTepuana. CTpareruy HampaBJIeHHOW SBOIIONUH in Vitro. MeTo bl TuBepCUPUKALIMN: XUMUYECKast
paHaoOMU3alMs, CIIy4alHbI MyTareHes, ckjaoHHbIe K omuOkam [IHK-momumepassl, HanpaBieHHas
pexkoMOunHanusa. MeTobl cenekuuu in vitro: adduuHas xpomarorpadus, N-ruOpUIHbIE CHCTEMBI,
(GyHKIIMOHATbHAS KOMILICMCHTAIUS, CEJICKTHBHAS WH(EKIHS, BBICOKONOTOYHBIH CKPUHUHT.
Arntamepbl. DBOJIIONHS SH3UMOB U pUOO3UMOB in Vitro. MeToabl CKpUHUHTa OOJBIINUX OUOIHOTEK,
daroBerii nucruieil. PannoHambHBIA MU3allH KaK JOTOJHUTEIBHBIM 3Tal TOJMyYeHHUsS MOJEKYN C
JKelaeMbIMH  cBoiicTBamu. PasHooOpasue aHTUTEN - KIACCHUECKM TMpuUMep MPHUPOAHOMN
MOJICKYJISIPHOM ~KOMOWHATOPUKA U  TIOJYyYCHHE MOHOKJIOHAIBHBIX aHTUTEN KaK TIpUMEp



MOHGKYHHpHOﬁ cenekuu. Mcnonab3oBaHue peKOM6I/IHaHTHI>IX AHTHUTCII B MCIUILINHC.

Pazgea 4.
CoBpeMeHHbIe METULIMHCKUE TEXHOJIOTUM U IBOJTIOIHSA

I'enetnyeckoe M (HEHOTHIIMYECKOE pa3HOOOpa3ue YeI0BeKa ¢ TOUKH 3PEHUSI MOJICKYJISIPHOM
TCHEeTUKU. PacrnpocTpaHeHHOCTh OCHOBHBIX I'€HETHYECKHUX 3a00iieBaHW. MeToJbl MpeHATAIbHOM
AUAariOCTUKH, MOJICKYJIAPHBIC MCETOJAbI ACTCKIMKW HACJICACTBCHHBIX 3a6OH€BaHI/Iﬁ Ha MpuUuMepe
Oosie3Hel, OOYCIIOBICHHBIX TOYCYHBIMH MYyTAllMsIMH: MYKOBHUCIHI03, Ooyie3Hb Tes-Cakxca.
XpOMOCOMHBIC a6eppauHH W BBIKHUABIININ — 3BOJIOIIMOHHOC 3HAYCHHUC, HpO6JI€MBI JUArHOCTHUKHN
6one3nu [layHna. ['amerHbIii 0TOOpP. 3HAUECHUE TEHETUYECKOTO MHOTO000Pa3 s M BO3MOXKHOE BIIUSTHUC
HOBEUIIINX 6I/IOM€Z[I/ILII/IHCKI/IX TEXHOJIOTHH Ha SBOJJIOIIUIO YCJIIOBCKA.

Paznea 5.
IBOMIOLMS MPOAOKUTEIbHOCTH KU3HU M NIP00J1eMbI TEXHOJIOTHI 0JIT0J1eTUS

OBoNOLMSA NPOAODKUTENBHOCTH JKU3HU. OKCIEPUMEHTAIbHBIE MOJENIM UL HM3y4EHUs
crapenus. Jlemorpadusi CMEpTHOCTH YellOBEKa, TEOPHsI U3HOCA. Teopus mporpaMMUpyeMOi CMEPTH,
runore3a (eHonTo3a. DBONIOLHMOHHOE OCMBICIECHHE IPOLECCOB CTAPEHMS: TEOPUU HAKOIUICHMS
MyTalMi M aHTarOHUCTUYECKOM IUIeHOoTponuu. HekoTopble M3ydeHHBIE MEXaHU3MBbI CTapECHMS:
npezen KJIETOYHOIO JIeJIEHUs, POJib aKTUBHBIX (opM Kuciaopoja. JloJroXHUBYIIME MYyTaHTBHI.
BnustHre pOI0IDKUTENBHOCTH KU3HHA HA TIPUCTIOCOOICHHOCTD.

Pasznea 6.
IBOJTIONHSA IKOCHCTEM

HccnenoBanue 5BONIONMHM BHUIOB M HAIABUAOBBIX OHOcHCTEM (dKocucTeMm, Ouochepsl B
[[EJIOM) B CBSI3U C BJIMSHHUEM HAa HHUX JKOJIOTHYECKUM (DaKTOPOB, BHEIIHEH Cpeibl W IBOJIIOIUS
OunoneHo30B. EcTecTBEHHOCTh M JHUCKPETHOCTh JKOCHUCTEM. OKOCHUCTEMa —  pealibHO
CYIIECTBYIOIINM, a HE BBIJICIICHHBIN /ISl y100CTBA HCCIICIOBATENS OOBEKT, MPEACTABIISIONUN COO0M
TEPPUTOPUANBHO U (YHKIIMOHAIBHO OTTPAHMUYEHHYIO OT APYTUX MOJOOHBIX OOBEKTOB CHCTEMY
B3aMMOJICHCTBYIOIUX OHOJIOTUYCCKUX W HEOMOJIOrMYecKUX (Hamp. I0YBa, BOJA) OOBEKTOB.
Onpenensroniasi pojib YJKOCUCTEMHBIX B3aUMOJICUCTBUN B ONPENEIECHUU CKOPOCTU M HaIpaBICHUU
HBOJIIOIMY TOMYJISIIIUU. DBOJIONHUSA KaK MPOIECC CO3/IaHUsI U 3allOTHEHUS SKOJIOTHUECKUX HUII WU
JINLECH3UH.

Paszpnen 7.
IBoJIIONHA T€eHOMA

MHorooOpa3ue u cTpykTypa TreHOoMOB. CTpyKTypHass M THONYJISIMOHHAs TI€HOMHKA.
OcHOBHbBIE pa3IUuMsl SYKApUOTHUYECKUX M IPOKAPUOTHUYECKUX TIeHOMOB. {DaKTOphl TI'€HOMHOMU
HECTaOMJIBHOCTH. YPOBHM  PEryJSIIMM TEeHHOM  3Kclpeccud. MEeXBUIOBbIE  CpaBHEHMS.
Perynaropnas runoresa. /lymimkanuu ¢(parMeHTOB TeHOMa M MPHOOPETEHHE HOBBIX (DYHKIHIL.
Opronorus u Ilapanorus. CoObITHS T€HOMHOH 3BOJIIOLMHU. DBOJIONMS OaKTepUaAIbHBIX T€HOMOB.
Jloruka ciyyailHOCTH B 3BOJIOUMHM TeHOMOB. KoHLenuuu -3BOJIOLMH, OCHOBAHHBIE Ha
HEOJapBUHU3ME U COBPEMEHHOM 3BOJIFOLIMOHHOM CUHTe3e. DyHAaMEHTalbHO HOBbIE HAOIOJICHMS,
KOTOpBIE OBUIH CAETaHbI B 00JIACTH CPAaBHUTEIHLHONH T€HOMUKHA MUKPOOOB 1 BUPYCOB B 21 Beke.

IV. CamocrosiTeibHast paboTa



B mpouecce ocBoeHus npeamera MpeayCMOTPEHO CAMOCTOATEIbHOE M3YUYEHHUE OTIENbHBIX

BOIPOCOB JIEKIIMOHHOTO Kypca B BUAE MPOPAOOTKH JEKIIMOHHOTO MaTepuaia U COOTBETCTBYIOLIUX
pa3zienoB Kypca o yueOHHUKaM.

V. UTorosasi npoBepKa 3HAHUMH

dopma HTOTOBOI MPOBEPKH W OICHKH 3HAHWK IpeaycMaTpuBaeT caady pedepara Ha OAHY M3
BbIOpaHHBIX TeM. Pedepar mnpoBepsiercs Ha OpPUTHHAIBHOCTH B CUCTEME «AHTHUILIATHATY.
OpUruHaNbHOCTh COAEPKATENBHOMN YaCTH JI0JIKHA COCTAaBIISITh HE MeHee 75%.

KOHTPOJIs pe3yabTar

dopma HNuaukaTopsl HUTorosbliii

Pedepar noiaHO 1 McUepHbIBarOIIE PACKPHIBACT
TeMy. ACIIUPAHT JIEMOHCTPUPYET YBEPEHHbBIC
3HAHUS TEOPUH.

Pedepar packpbiBaeT Temy, HO €CTh
HE3HAYNTENIbHBIC 3aMEUaHusl, HECYIIECTBEHHBIC

3auér HETOYHOCTH.

Pedepar He momHON Mepe pacKpbIBaeT TEMY, €CTh
CyllIeCcTBEHHbIC 3ameuanus. imerorcs
CYIIECTBEHHBIC HETOUHOCTH.

Pedepat yacTuuHO (B CyIIECTBEHHOH €T0 YacTH)
WM TIOJTHOCTBIO HE PACKPBIBAET TEMY.

3a4€T

HE3a4CT

Tembl pedepara:

1.

2.

W

e

10.
11.
12.
13.

14.
15.
16.

[TpoucxoxxaeHne 3ykapuoT — CcaMO€ MacIITaOHOEe COOBITHE B MCTOPHM 3BOJIIOLIUU CO BPEMEH
BO3HUKHOBEHHSI )KU3HU.

HccnenoBanue 3BONIIOLMN BUJIOB M HAJIBUAOBBIX OMOCHCTEM (3KOCUCTEM, OHOC(EpHI B LIEIOM) B
CBSI3U C BIUSTHHEM Ha HUX HKOJIOTUYECKUH (PaKTOPOB, BHEITHEH CPEbl M IBOJIOLUS OMOIIEHO30B.
Jloruka ciry4aliHOCTH B 9BOJIFOLIMM '€HOMOB.

Teopust mporpaMMupyemMoii cMepTH, TUIIoTe3a (PEHOITO3A.

OBOJIIOIMOHHOE  OCMBICIIEHUE MPOLIECCOB CTAPEHUSA: TEOPUM HAKOIUICHMS MyTaluil H
AHTAarOHUCTUYECKOU IIJICHOTPOIINH.

Tpancno3unuy reHoB U BU000pa3oBaHue.

DBOIOIMOHUPYEMOCTh KaK OTOMpPAEMbIil IPU3HAK.

Mertoabl nuBepcuUKaUN: XMMUUYECKas: paHIOMU3aLus, CIy4alHbI MyTareHes, CKIOHHbBIE K
ommubkam JIHK-nmonmmepassl, HarpaBiieHHass peKOMOMHALIUSI.

Mertoapl cenekuuu in vitro: apdunnas xpomarorpadus.

Mertoap! cenekiuu in vitro: N-ruOpuHbIe CHCTEMBI.

Mertoabl cenekIuH in vitro: pyHKIHOHANbHAs KOMIIEMEHTALMS], CEIEKTUBHAS UH(EKLUS.
MeToab! CeNeKIH in Vitro: BBICOKOMOTOYHBIA CKPHHUHT. ATITaMepHI.

I'eneTnueckoe UM (EHOTHNHMYECKOE pPa3HOOOpazue 4YeloBeKa C TOYKHM 3PEHHs] MOJICKYJISpPHOMH
reHeTHKHU. PactipocTpaHEeHHOCTh OCHOBHBIX T€HETHUECKUX 3a00JICBaHUN.

OCHOBHBIE pa3IN4Ms SyKapUOTUYECKUX U IPOKAPUOTUYECKUX FEHOMOB.

@®akTopbl TeHOMHON HECTAOUIHLHOCTH.

YPOBHHU peryisiliuy T€HHON dKCIPECCUM.



17. MexxBunioBble cpaBHeHMs. Perymaropnas rumoresa. Jlymiumkanuu QparMeHTOB TIeHOMa U
npuobperenue HOBBIX pyHKIMi. Opronorus u [lapanorus.

18. Konuenuuu 53BOJIOLMM, OCHOBaHHbIE HAa HEOJAPBUHU3ME M COBPEMEHHOM 3BOJIOLMOHHOM
CHHTE3E.

19. ®yHaMeHTaIbHO HOBbIE HAOJIOZEHUS, KOTOpble ObUIM clefaHbl B 00JacTU CpaBHUTEIbHOMN
FeHOMUKH MUKpPOOOB B 21 Beke.

20. dyHIaMEeHTaIbHO HOBBIE HAOJIIOJCHMS, KOTOpble ObUIM ClieslaHbl B O0JIACTH CPaBHUTEIbHOU
TF€HOMUKH BUPYCOB B 21 Beke.

21. DBOJIOIIMOHHOE OCMBICJIIEHHE IIPOLECCOB CTApEeHUs: TEOpUU HAKOIUIEHHs MyTaluuil u
AHTAarOHUCTUYECKOU IIJIEHOTPOIINH.

22. HekoTopble M3y4€HHbIE MEXaHU3Mbl CTApEHUs: MpeseN KIETOUYHOro AEJCHMS, pOJib aKTHBHBIX
dbopM KuciIopoa.

V1. YueOHO-MeTOAMYECKOE o0ecTeueHrue TUCIUIINHbI

Pexkomenayemasi iuTeparypa:
1. A.C. CesepuioB. Teopuu sBomtouuu. M., M3n-so FOpaiit, 2020.

2. P.Paiian. TauncrBennslii reHoM yenoseka. [Tutep Cnb., New Science Mup, 2017.

3. A.JIyoma, C.Jlunkun. Bpems reHoMa: Kak T€HETUYECKUE TEXHOJIOTHH MEHSIOT Halll MUP U YTO 3TO
3HauuT Ju1s Hac. OO0 «AnbnuHa HOH-QUKIIHY, 2018.

4. Kaccumepuc JI., Oxc P., JIptoun b. Kitetku no JIstouny. «JlabopaTtopus 3Hanui», 2016.
JlomoJIHUTeIbHAS JIUTEPATypAa:

5. Masaharu Takemura. (2001). Poxviruses and the Origin of the Eukaryotic Nucleus. J Mol Evol.
52, 419-425.

6. Albert D. G. de Roos. (2006). The Origin of the Eukaryotic Cell Based on Conservation of
Existing Interfaces. Artificial Life. 12, 513-523.

7. David A Baum, Buzz Baum. (2014). An inside-out origin for the eukaryotic cell. BMC Biol. 12.

8. A.M. Poole, S. Gribaldo. (2014). Eukaryotic Origins: How and When Was the Mitochondrion
Acquired? Cold Spring Harbor Perspectives in Biology. 6, a015990-a015990.

9. Natalya Yutin, Maxim Y Wolf, Yuri I Wolf, Eugene V Koonin. (2009). The origins of
phagocytosis and eukaryogenesis. Biology Direct. 4.

10. Joran Martijn, Thijs J.G. Ettema. (2013). From archaeon to eukaryote: the evolutionary dark
ages of the eukaryotic cell. Biochemical Society Transactions. 41, 451-457.

11. Félix Muller, Terry Brissac, Nadine Le Bris, Horst Felbeck, Olivier Gros. (2010). First
description of giant Archaea (Thaumarchaeota) associated with putative bacterial ectosymbionts in a
sulfidic marine habitat. Environmental Microbiology. 12, 2371-2383.

12. Eelco C. Tromer, Jolien J. E. van Hooff, Geert J. P. L. Kops, Berend Snel. (2019). Mosaic origin
of the eukaryotic kinetochore. Proc Natl Acad Sci USA. 116, 12873-12882.

JIEKTPOHHBIE PeCypChl

1. «IIpobnems sBoROTIM http://www.evolbiol.ru/index.html

2.«Sequence-Evolution-unction» http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=sef. TOC&depth=1
3. «Evo Wiki» http://wiki.cotch.net/index.php/Main Page

4. «Understanding Evolution» http://evolution.berkeley.edu/

VII. IIporpammHoe obecnieueHue, mpoeccnoHalIbHbIe 0a3bl JaHHBIX, MATEPUAJIBHO-
TeXHUYecKoe odecrneyeHue JUCIHIIMHBI

IIporpammHoe obGecrieyenue


http://www.evolbiol.ru/index.html
http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=sef.TOC&depth=1

— Microsoft Office Professional Plus 2010 / I3 BHyTpeHHel ceTn
— Microsoft Windows 7 Professional RUS / U3 BHyTpeHHEH ceTn
- Mozilla Firefox / CBoOOgHOE TUIIEH3MOHHOE COIJIAIIEHHUE

Ipodeccuonanbubie 6a3bl TaAHHBIX, HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbl, HHTEPHET-
pecypchl (31eKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchbl)

— Consultant Plus

— Garant system

Sage Journals

— OnexrponHas oubamoreka UBX PAH

MartepuaibHO-TEXHHYECKOE o0ecriedeHne 1 CHUNITUHbI

— [TepcoHanbHBIN KOMITBIOTED

— Habop neMoHCTparimoHHOTO 000pyI0BaHUS

MoseT BKJIIOYaTh B cels: MyIbTUMEAMMHBIN MPOEKTOP, MPOEKIMOHHBIA 3KpaH, MHTEPAKTUBHAS
JIOCKa, BHJIEO IIaHENIb, MHTEPAKTHBHAS BHUICO NaHENb, NPE3CHTALMOHHBIM HOYTOYK W JApyrue
CpeICTBa JEMOHCTpAIlMM Yy4eOHOro KOHTeHTa. JlomycKaeTcsi HCIOJIb30BaHME HJIsi IMPOBEICHUS
3aHATUN IEPEHOCHOTO HAa00pa 1EMOHCTPAIIMOHHOTO 000PYI0BaHHUS.

- Jlocka

— OKpaH

- Cnenuanu3upoBaHHas MeOECIb

JIocka, CTOJIbI MJIN NIAPTHI, CTYJIbS.

— Hannuue 6ecripoBognoro nocrymna B Marepuet no cetu Wi-Fi



®enepalibHOE FOCYIAPCTBEHHOE OIOIKETHOE yupexaeHue HayKu
HMHCTUTYT BUOOPITAHUYECKOU XUMHUH
UM. akajeMukoB M.M. lllemsakuna u ¥0.A. OBUYHHHHKOBA
Poccuiickoii akagemun nayk
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YpoBens Bpicmero odpa3oBaHus: IOATOTOBKA HAYYHBIX
¥ Hay4YHO-TI€arOTUYCCKUX KaJpOB B aCIUPAHTYpe
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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

DeepanbHOE roCyJapCTBeHHOE GIOIKETHOE yUPesKIeHHEe HAYKH
MHCTUTYT BUOOPTAHUYECKOM XUMWUN
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PABOYASL MMPOI'PAMMA TUCIIMILINHBI
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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.
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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



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".

nal el

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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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 KaJapoB B aCHUPAHType MO YKPYINHEHHBIM TpyNmaM HaydHBIX
cnenuanpHocted 1.4. Xumuueckue Hayku U 1.5. buonornyeckue HayKu.

CornacHo (QenepalbHBIM TOCYJApPCTBEHHBIM TpPEOOBAHUAM 1O YKPYNHEHHBIM TpyHIam
Hay4yHBIX crenuainbHocTel 1.4. Xumudeckue Hayku U 1.5. buosnormueckne Hayku W ydeOHOMY
IJIaHy aclHUpaHTOB, Pa3pabOTAHHOMY Ha OCHOBE 3TUX TPeOOBaHUMU, AUCHUIUIMHA «MoOJeKynspHas
OMOJIOTHS: TIEPCIIEKTUBHBIC HANIPABICHUS COBPEMEHHBIX MCCIIEIOBAHMI» SBISETCSA (aKyIbTaTUBHOU
OUCHMIUTMHOW / JHUCUUIUIMHOM TI0 BBIOOPY B cocTaBe o00pa3oBaTelbHOW KOMITIOHEHTHI
o0pa3oBaTenpHON MpOorpaMMbl O HampapieHusM 1.4, Xumudeckue Hayku u 1.5. Buonorudeckue
HAYyKH.

1. ey 1 321244 M3yYeHUs1 AMCUMILIAHBI.

1.1. Henp AWMCUMIVIMHBI: O3HAKOMJIEHHME AaCIHUPAHTOB C TEOPETHYECKMMHM OCHOBaMH U
IPAKTUYECKMMHU METO/IaMU COBPEMEHHON MOJIEKYJISIpHONW OHOIOTHY.

1.2. 3apauud AUCHMIVIMHBI: (OPMHUPOBAHHWE Yy AaCIHUPAHTOB CHCTEMHOTO NPEICTABICHUS O
TEOPETUYECKMX OCHOBAaX MOJICKYJISPHOM OHOJOrMM Kak KOMIUIEKCca OWOJIOTMYECKUX HayK,
M3yYaIONINX MEXaHU3MBbl XpaHEHHUs, IEpeAayll ¥ pean3aliui reHeTUYeCKOl HHPOPMAaLIUU, CTPOSHHUE
U GYHKLNU CIIOKHBIX COEIMHEHHH, COCTaBIAIOIUX KIETKY; Pa3BUTHE MPECTABICHUN O MPOPBIBHBIX
HAIpaBJICHUSAX MOJIEKYJSIPHOM OMOJOTMM U aKTyaJIbHbIX HCCIIEIOBaHUSAX, O3HAKOMIIEHHUE C
MPAKTUYECKMMU METOJaMU COBPEMEHHON MOJIEKYISPHOM OMOJIOTHH, UCIOIb3YyEMBIMHU IIPH PEILICHUH
KOHKPETHBIX NPUKJIAJHBIX U UCCIIE0BATEIbCKUX 3a/1a4.

1.3. CBs13p ¢ ApPYrMMH AMCHMIVIMHAMH: MosekyispHas OHOJIOTHUS UMEET HEeNOCPEICTBEHHYIO
CBSI3b IPAKTUYECKH CO BCEMHU JUCHUIUIMHAMHU, U3y4YaeMbIMH Ha NPOTSHKEHUHM BCETO BPEMEHHU
OBJIAJICHUS acMMpaHTaMu 00pa30BaTENbHON NpPOrpaMMbl AaCIHMPAHTOB IO YKPYNHEHHBIM TIPYyIIaM
HayyHBIX cnienuanbHocTed 1.4. Xumuueckue Hayku U 1.5. buonornueckue HaykH.

II. O0bem AUCHUNIMHBI K BU/IbI y4e0HO padoThbI:

®opma obyuenus — OHHASA
OO0 00LeM TUCIUILINHBI: 2 3aYeTHBIE €AUHULLI WX 72 aKaJeMHUYeCKUX Jaca.

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

JEeKIMU | TpaKTHYECKHe | 1abopaTopHbIe
3aHATUA paboTsI
72 (ceMuHapbl)

30




Pacnpenesienue ayIMTOPHBIX YaCOB 110 TeMaM M BU/IaM y4eOHO# padoThbI:

AynutopHsble 3aHATHUSA (dac)
Ne HaumeHnoBanue TeM u paszenon B TOM YUCJIIE
Jlexunn CeMuHapsl
1 | CpaBHuTenpHas reHOMUKa. OOIIast CTpyKTypa 2
T€HOMOB BBICIIUX 3YKApUOT.
2 | DOBosIOIIMOHHAS TeHOMUKA. DAKTOPHI SBOJTIOLIMHU 2
reHoMma.
3 | ®yHkuMoHaNbHasg reHoMHKa. BapuabenbHOCTh 2
r€HOMa Y€JI0BEKA.
4 | CtpykTypa XpoMaTHHA U PETYJISIUSA SKCIIPECCUH 4
TCHOB.
5 | TpexmepHoe pacnpeieIeHHe TeHETUYECKOTO 2
MaTepuasa B KICTOYHOM SIpe — CBSI3b C (PyHKIHEH.
6 | TpanckpunTomuka. 4
SAsnenne PHK — unrepdepennmn.
7 | PengakTupoBanue reHoma. 2
8 | ®dayopecueHTHass MUKPOCKOIIHS CBEPXBBICOKOTO 2
pa3pelieHusl.
9 | dayopecueHTHBIE OMOCEHCOPHI. 2
10 | 'enetnyecku kogupyembie (IyopecleHTHBIE METKH. 2
11 | Onroreneruka. 2
12 | UnnuBuayansHble penepryapsl aHTUTEN U - 2
KJICTOYHBIX PELIENTOPOB.
13 | MonekynspHoe 6apKoIUpOBaHHE. 2
Bcero: 30
Hroro: 30

IV. Conep:xxanue kypca

Pasznen 1.
CpaBHUTeIbHAS T€HOMHKA

OOmast CTpyKTypa Ir€éHOMOB BBICIINX JYKApHOT: KOJIUPYIOIIUE, PETYJISATOPHBIC, TOBTOPSIOIIUECS
nocnegoBarenbHocTH. Meroas! u mnatdopmel NGS (new generation sequencing):

- CEKBCHHPOBAHUE TCHOMOB OT/CIIBHBIX BUJIOB U TPYIIIT OPTaHU3MOB;

- CPaBHUTEIbHBIN aHAIHU3 CTPYKTYPHl TEHOB U T€HOMOB;

- TCHOMHBIC Opay3epsl U KX BO3MOXHOCTH;

- TeKyas peanuzanus MmexayHapoanbix npoektoB ENCODE, FANTOM, GTEx.

Paznen 2.
IBOJMIOIMOHHAS T€HOMHKA
DBOJIIONKMS T€HOMOB IO3BOHOYHBIX. [IOHATHS «TOMOJIOTH» M «Imapajorn». MaKkTopbl IBOJIOIUU
reHOMa: XPOMOCOMHAasi HeCTaOMJIBHOCTH (BapHaOEIbHOCTh), TPAHCIIO30HBI, THUITBI BHYTPHUBHIOBOTO
nosimMopduzma. PopMUpOBaHHE TEHHBIX CEMEHCTB U 00pa30BaHUE IICEBIOICHOB.



Pazgea 3.
@OyHKUHOHAILHAS TEHOMHKA

BapuabensHocts renoma yenoBeka. [Ipoexkt 1000 reHoMoB. PeKOHCTPYyKIUSI TeHETUYECKOM UCTOPUH.
buomenuuunckue npwioxenus: SNP u monHoreHoMmHbI accormatuBHbi aHanu3 (WGA), STR
MUHH/MHKPOCATEIIUTHI M UX SKCIIAHCHS, OHKOMapKEPHI.

Pazgea 4.
CTpyKTypa XpoMaTHHA U PeryJ/siliusi AKTUBHOCTH I'€HOB

XpoMarrH, HYKJICOCOMBI, 00mas CTPyKTypa. Jy- U T'eTePOXPOMATHH, aKTHBHBIA W HCAKTHUBHBIM,
OTKPBITBI UM 3aKpbIThIA. MeTonbl HCClIeIOBaHUs. DNUTCHETUUECKHE MapKepbl - METHIMPOBAHUE
JAHK, anerunupoBaHve M METWIMPOBAHME THCTOHOB, TMCTOHOBBIE BapuaHThl. PemonennpoBaHue
xpoMatuHa. [I[poMOoTOpbl, SHXaHCEPbI, HHCYIATOPbl B TEHOMHOM KOHTEKCTE.

Paznea 5.
TpexMepHoe pacnpeeieHUe FeHeTHYeCKOro MaTepuaJia
B KJIETOYHOM sifipe - CBfA3b ¢ QyHKUMen

XpOMOCOMHBIE TEPPUTOPHH, snepHas jamuHa, saepHbid matpukc. Ot 30 go HiC, tpexmepHbie
TCHOMHBIC KapThl, noMeHHast cTpykrypa, CTCF/kore3uH, B3auMoJeHCTBHE MEXKIY OTIAJICHHBIMHU
PETYIATOPHBIMU dJIEMEHTAMH, PETYIIALNS aKTUBHOCTHU T'€HOB in trans.

Paznean 6.
TpaHCKPUNITOMHUKA

[lonsTHE «TPAaHCKPUNTOM» WM NPUMEPBI IMOJHBIX WIH CIELHATU3UPOBAHHBIX TPAHCKPUIITOMOB.
TpaHCcKpUIITOMBI TIPO- ¥ AYKapHOT, MUKpo- 1 Hekoaupyromas PHK. PHK unrepdepennns, MeTo st
CEKBEHHUPOBAHMS U CPABHUTEIIBHOIO aHAIN3a TPAHCKPUIITOMOB.

Pasznen 7.
PenaktupoBanue renoma

BosmoxxHOCTH TU3aliHa HyKJiea3 Il BRIOPAHHBIX MPOTSHKEHHBIX MMOCIIEI0BATEILHOCTEH — HYKIICa3hbl
C JJOMEHaMHU «IMHKOBbIe manblby, Hykieazbl TALE, nykneazst CRISPR/Cas9. CRISPR/Cas9 kak
Hanbosiee MpocTass ¥ MHOTO(YHKIIMOHAIBHAS TatdopMa JUisl calT-HampaBICHHBIX MOJIU(UKAIIA
renoMa. Jlenenus renoB. Cympeccus M aKTHUBallUA DKCIPECCHMU LIETEBBIX T'eHOB. BHeceHue
PEKOMOMHAHTHBIX TIOCIIEIOBATEIIBHOCTEH B BEIOPaHHBIC YIACTKH TeHOMa. DITyopecieHTHOE MeUeHUE
JIOKYCOB T€HOMa B JKHBBIX KIJIETKAX.

Paznen 8.
®duryopecieHTHAsi MHKPOCKOIHS CBEPXBBICOKOTO pa3penieHust

[Tonste o Hanockonuu — cyOauddpanonHoil (ayopecleHTHON MUKpOcKonuu. MeToaudyeckue
MOAXOABI, IO3BOJISIONIME IPEOJONIeTh  JU(PPAKIMOHHBIA  Oaphep  pas3pelieHus CBETOBOM
mukpockonuu. Mukpockonust STED u RESOLFT. Caepxpa3zperaroiiasi MUKPOCKOIIMSI Ha OCHOBE
nokanuzanuu  eAuHUYHBIX ~ Monekyn  (PALM/STORM). Hanockomusi  XHUBBIX  KIJIETOK.
DyopeceHTHBIE METKH ISl HAHOCKOIIHH.



Pazgen 9.
I'eneTnyecku Koaupyemsie ryopecueHTHbIE METKH

3enenslii ayopecuenTHslil 6enok GFP u ero romonoru: nmpupoaHoe pazHooOpasue, CrieKTpaibHbIE
CBOICTBa, pa3HooOpaszme xpomodopos. HcnonmszoBanue GFP-mogoOHBIX OEIKOB B KadyecTBE
TCHETHUYECKU KOJUPYEMbIX METOK JIJISl MCUCHHSI B J)KUBBIX crcTeMax. Jlpyrue ThUIbl (hiIyopeCcIieHTHBIX
OEJIKOB Ha OCHOBE OENKOBBIX JIOMEHOB, CHEIH(PHUECKH CBS3BIBAIOUINX JHIOTCHHBIE KO(MAKTOPHI
(¢naBuH-, OunMBEepAMH-, OMIMPYOUH-CBs3bIBatoIye ¢iyopecueHTHbie Oenku). dayopecieHTHOE
meuenue PHK Ha ocHOBe antamepoB, crienupruecKy CBsI3bIBAIONINX (IIyOPOT€HHbBIE KPACHTEIH.

Pazpnen 10.
diyopecueHTHbIE O0HOCEHCOPHI

[MpuHnMnBl qu3aitHa 6HOCEHCOPOB Ha ocHOBE (uryopeciieHTHbIX OenkoB (FRET, mepMyTHpOBaHHbBIC
dayopecuienTHbie Oenku). CeHCOpbl HMOHOB KaJbIUs, IEPOKCHAA BOJOPOJA, MEMOpPaHHOTO
noTeHnuana u ap. Vcrmonb30BaHWEe CEHCOPOB ISl BU3YAlIM3allMM CUTHAJIBHBIX KAaCKaJO0B B JKHUBBIX
KJICTKaxX WU OpraHu3mMax. MHOFOHapaMeTpI/IIIeCKI/IFI MHKPOCKOIIHAL.

Paznea 11.
OnroreHeruka

HOH?[TI/IG 06 OIITOI'CHECTHUKE — MCTOOOJIOTHUHN HaHpaBHeHHOFO BIIMAHHUA HA KIJICTOYHBIC HpOIIGCCI)I C
MTOMOIIbIO CBETOYYBCTBUTENBHBIX O0eTKOB. CBETOUYBCTBUTENbHBIE HOHHBIE KAHANBI JIJIS1 MOAYJISIIUN
AKTUBHOCTHU HeﬁpOHOB. CBGTO3aBI/ICI/IMaH perynﬂum[ KJIGTO‘-IHOﬁ IIOABMXKHOCTH, aKTHUBaALlUs G-
6enkoB. CBeTOMHAYLIpYeMas TeTepouMepr3aIys lIeJIeBbIX OeNKOoB. BKiltoueHne sKkcnpeccuy reHoB
C IIOMOIIBIO CBeTa. TepMOreHeTMKa — HCIOJIb30BAHUE TEMIIEPATYpO-4yBCTBUTEIBHBIX HMOHHBIX
KaHaJIOB.
Paznen 12.
NupuBuayajibHble perniepTyapbl aHTUTeN U T-KJIeTOYHBIX PellenTOpoB

Jlunamuka pernepryapoB T-KJIETOYHBIX PpEUENTOPOB M CTAapeHHE aJaNTUBHOTO HMMYHUTETA.
[TonmynsmuoHHOE M CyOMOMYIISIIMOHHOE pa3HooOpa3ue T-KIETOYHBIX PelenTOPOB.

Pazneua 13.
MouekyJisipHoe 6apKOIHpPOBaHHE

MOHGKyJ’IHpHOG 6apKOI[I/IpOBaHI/Ie KaK MHCTPYMCHT JIA HOPMHUPOBKH HAHHBIX, KOPPCKIHUN OIIn0O0OK
MAaCCHPOBAHHOI'0 CCKBCHUPOBAHUA U TPOTAIKCHHOI'0 BBICOKOKAYCCTBCHHOI'O CCKBCHUPOBAHMA. Ha
NpuUMEpax aHajlin3a MW IOCT-aHAJIN3a AJAaHHBIX MACCHPOBAHHOI'O0 CCKBCHUPOBAHUSA PCIICPTYapoOB T
KJICTOYHBIX PpCUCTITOPOB U aHTUTCIIL.

IV. CamocTosiTeibHast padora

JucuurumHa Oa3upyercss Ha ayJuTOPHOM W CaMOCTOATENBHOW BHEayIUTOpHOW pabote
acniupaHToB. [IperycMOTpEHO CaMOCTOATENBHOE M3Y4YEHUE OTIEIBHBIX BOIPOCOB JIEKIUOHHOIO
Kypca AMCUUIUIMHBI «MosekynsipHas OHOJIOTHs: INEpPCIEeKTUBHbIE HAIpPaBICHUS COBPEMEHHbIX
UCCIICIOBAaHMIT» B BHUAE NPOPAOOTKH JIEKIMOHHOTO MaTepuana W COOTBETCTBYIOIIMX pa3/ieiioB
JUCLUIUIMHBI IO y4eOHUKaM.



V. Utorosasi npoBepKa 3HaHUI
3auéT mpoBOAMTCS B BHUJE CHAaHHOrO pedepara Ha CaMOCTOSTENBbHO BbIOpaHHYIO Temy. Pedepar
IPOBEPSIETCSI HA OPUTMHAJIBHOCTh B cucTeMe «AHTHUILIaruat». OpUTHHAIBHOCTb COAEpKATEIbHOMN
YaCcTH JOJKHA COCTaBIIATh HE MeHee 75%.

dopma NuaukaTopsl HUTorosbliii
KOHTPOJIA pe3yJbTart

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

3a4€T

HE3a4CT

V1. YueOHO-MeTOAMYECKOE o0ecmeueHue TUCHNILIHHbBI

Pexomenayemas aureparypa:

1. An6eprc b., bpeii 1. et.al. OcHOBBI MONEeKymsipHasi Ouoniorus kieTku. M., JlabopaTopust 3HaHUH.
2018.

2. IlpuHOMOBI ¥ METOABI OMOXUMHH M MOJEKysipHOi Ouonoruu. [lox pex. K. Yuncona u Ix.
Yonkepa. M., bunowm, 2013.

3. O. Puc, M. Crepubepr. Breaenue B MOJIEKYyISIpHYIO OMOJIOTHIO: OT KJIETOK K aToMaMm. M., Mup,
2002.

4. Kpeoc H., K. Ctusen, I'.Ommuor. I'ensl no Jlstouny. W3narenscrBo Jlaboparopust 3Hanuii. M.
2022.

5. Hlenkynos C.H. TI'enernmueckas wumkenepus. HoBocuOupck: wu3matenbctBo CHOMPCKOTO
yHuBepcuteta, 2004.

6. Henbcon /1., Kokc M. OcHoBbl Ouoxumuu Jlennnpxepa. B 3 tomax. M.:bunowm, 2014 r.
JlomoTHUTeIbHAS JIUTEPaTypa

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

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

VII. [IporpaMmmHoe o0ecnieuyenne, npoeccuoHaibHble 0a3bl JAHHBIX, MATEPHATIBLHO-
TeXHUYecKoe obecrneyeHue JUCHUNINHBI

IIporpammHuoe odecnieyeHue

- Microsoft Office Professional Plus 2010 / 13 BHyTpeHHelH ceTn
— Microsoft Windows 7 Professional RUS / 13 BHyTpeHHe# cetn
— Mozilla Firefox / CB00O0IHOE JIMIIEH3UOHHOE COTJIAIICHUE

IIpodeccuonanbuble 6a3pl JaHHBIX, HHPOPMANIMOHHBIE CIIPABOYHbIE CHCTEMbl, HHTEPHET-
pecypchl (3/1eKTpPOHHBIE 00pa3oBaTe/ibHbIE pecypchl)

— Consultant Plus

— Garant system

- Sage Journals

— OnexrponHas 6ubnanorexka UBX PAH



MartepuajbHO-TEXHHMYECKOe 0O0ecneuyeHue TN CUMIIMHBI

- [TepcoHanbHBIN KOMIIBIOTED

— Habop nemoncTpanimoHHOro o00py0BaHus

Moser BkIIIOYaTh B ceOsl: MYJIbTUMEIUUHBIN MPOEKTOP, MPOCKIMOHHBIN 3KpaH, WHTEPaKTHBHAS
JO0CKa, BUJICO IIaHETbh, WHTCPAKTHBHAS BHJICO NAaHENb, MPE3CHTAIMOHHBIA HOYTOYK W Jpyrue
CpeICTBa JIEMOHCTpAIMU Y4eOHOTro KOHTEHTa. JlomyckaeTcs HWCHOJb30BaHUE JJisi IPOBEICHHS
3aHATHN IEPEHOCHOT0 Habopa IEMOHCTPAITMOHHOTO 000y TIOBAHUSI.

- Jlocka

— OKpaH

— Crnieunanu3upoBaHHasi MeOelb

Jlocka, CTOJIBI MM ITAPTHI, CTYJIbS.

— Hannuune 6ecnipoBoanoro gocryna B Untepuer no cetu Wi-Fi
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Pazpabotunku mnporpammsl: k.X.H., c.H.c. YHI[ C.B. bamanmun; x.x.H. IL.B.
[TanTenees; H.c. YHII U.A. bonocos; k.60.H. H.M. Meimkuna; k.x.H., H.c. YHI] 1.B.
bornanos u np.

PaGouass mporpamma  pa3paboraHa B COOTBETCTBUHM C  (penepalibHBIMU
rocy/1apCTBEHHBIMU TPEOOBaHUSIMU K CTPYKType mporpamMm B acnupantype (IIpukas
Muno6pnayku Poccun ot 20.10.2021 1. Ne 951), yTBep>KACHHBIM YUeOHBIM IJIAHOM
acCIMPAHTOB HA OCHOBaHMU pemieHus Yuénoro copeta UbX PAH.

1. Lesab 1 3a1a494 NPOXOKAEHUS IPAKTUKH

Ilenp mpakTHKa MO TOJYYEHUIO TPOPECCHOHATBHBIX yMEHUH M ONbITa
poeCCHOHANBHON NIEATEILHOCTH (Jajiee TIPAaKTHUKA) 3aKII0YaeTcs B OBJIAJCHHUE
acIMpaHTaMU METOJAMU U NIPUEMAMU HAYYHBIX UCCIEAOBAHUN HA IIPAKTHUKE.

3aiayl MpPaKTHKU - COBEPILIEHCTBOBAHME HABBIKOB MCCIIEIOBATEIBCKON pabOThHI C
61/IOJ'IOFI/I‘-IGCKI/IMI/I O6’beKTaMI/I; O3HAaKOMJICHHE C METOdaMU H [NoAXoJaMHu K HX
M3y4YEHUIO; BBIpA0OTKA YMEHMI HCIOJIb30BATh MOJYYCHHbIC 3HAHUSA MPU HU3YUYECHUH
mocJaCAyromux 6HOHOFH‘ICCKI/IX AUCHUIIIINH.

2. Opranm3auusi 1 pyKOBOJACTBO NPAKTUKH

OpranuzatopoM MNpakTUKH acnupaHTta sBisgercs otaen acnupantypsl UBX PAH
(mamee - MHCTUTYT), KOTOPBIA OOecleunBaeT IUIAHUPOBAHUE W y4ET PE3yJIHTaTOB
MPAKTUKH, COCTABJSIET IJIaH-TpapuK SKCHEPUMEHTAIBHOIO UCCIEAOBAHHUS M CPOKH
MPOXOXKACHUSI TMPAKTUKH  aClUpPaHTOM, BHOCUT IUIaH-TpaQUK TMPAKTUKH B
WHAMBUIYAIbHBI  y4yeOHbBI  MJaH  acmupaHTa, MNPOBOIUT  HEOOXOAMMBIE
OpraHMU3aIlMOHHbIE MEPONPUITHS IO BBIIOJHEHUIO Mporpammbl HpakTuku. Ilo
UTOraM IPOXOXKAECHUS IPAKTUKU aCIIMPAHT MPEJOCTABISAET 3aUE€THYIO BEAOMOCTb.

3. O6bem nporpaMmbl 1 BUJ y4eOHOH padoThI
O0bEM mporpammel coctaBisieT 108 akamemuyecknx 4acoB (3 3a4€THBIC €IMHMIIBI).
Bun yue6HO# paboThI - MpaKTHKA.

4. MecTo M BpeMsl IPOBe/IeHUsI MPAKTUKH

Croco0 mpoBeAeHHs] HAyYHO-HCCIEIOBATEIbCKOM MPAKTUKH — «CTallMOHApHAs.
MecTo npoBeieHHs TPAKTUKU - CTPYKTYpPHBIE HaydyHbIe Topa3aesneHust MHCTUTyTA.
Hayunslie nogpaznenenus Mucruryra:

Otnen ummyHonorun (Jlaboparopusi OHKOHaHOTEpPaHOCTHUKH), OTIEN CTPYKTYpHOM
ouonorun (Jlaboparopusi 6momonexynsipaoir AMP-criekTpockoruu, JlabopaTopus
ONTUYECKOH  MHMKPOCKONIMM M CHEKTPOCKONIMU  OHMOMOJIEKYI), Otnen
onomonexkymsipaor xumuu (JIaboparopuss XxumMuu meTaboaudeckux myrtei), Otaen
«Y4eOHO-HAYUHBIH LEHTP.

Crnektp mpobiieM, wH3y4aeMbIX B HAYYHBIX MOApa3neicHusx HWHCTUTYyTA,
OXBAaThIBaeT OOJBIIMHCTBO COBPEMEHHBIX HAampaBleHUN  OHOJOTHYECKOW U
XUMHYECKOW Hayku. Hapsgy ¢ TpagullMOHHBIMH OOJIACTSAMU HCCIEIOBaHUMN
(opraHuvecKkuid CHUHTE3 OWMOJOTWYECKH aKTHBHBIX BEIICCTB, XHUMHUS OCIIKOB,
HYKJIEMHOBBIX KHUCIIOT, YIJIGBOJAOB U JHUMNHAOB), B WHCTUTyTE mpEACTaBIICHBI
HauOoJsee aKTyajdbHble Ha CETOJHSIIHUI JI€Hb TeMaTUKHU (F€HOMHbIE M IIPOTEOMHBIE
MCCIICZIOBAaHUS, MOJICKYJISIpPHbIE OMOTEXHOJOTUS ¥ OMOMH)KeHepus, OnonHpopmaTika
U MOJIEKYJIIPHOE MOJIETTUPOBAHUE).



«[Ipaktika 1O modydYeHHIO TPO(EecCHOHANBHBIX yYMEHHM W OmbITa
npodeccroHalbHOM 1eATEeNbHOCTHY B COOTBETCTBUU C YYEOHBIM IJIAHOM MOATOTOBKH
ACITUPAHTOB OCYHICCTBJISICTCS HCHIPCPLIBHBIM IMUKIIOM MAapPaUICIIbHO C ayIUTOPHBIMU
3aHATUSMA W HAayYHO-HUCCIIEOBATENbCKOM  pabotoii.  KoHKpeTHBIE  CpOKH
MIPOXOXKIACHUS HAy4HO-UCCIEA0BATEIbCKOMN MPaKTUKHU ONPENIEAI0OTCS
MHIUBUAYaTbHBIMU TUIAHAMU ACIIUPAHTOB B COOTBETCTBUU C PACIHCAHUEM YYEOHBIX
AUCHUIUIMH U COTIACYIOTCA C HAYYHBIMU PYKOBOAUTCIIAMU.



5. PacnipenesieHue 4acoB MO TeMaM NPAKTHKH:

HazBanmue

IIpenogaBarennb

Kparkoe conepxkanue

Yacobl

[Tonyuyenue reaHo-
WHXEHEPHBIX
KOHCTPYKIHI

K.X.H., c.H.c. YHII
C.B. banaugnu

MeTop1 COOPKH HYKJIEOTHIHBIX
MOCIE0BATEIIBHOCTEN.
becmoBnas cOopka ¢ TOMOIIBIO
TOMOJIOTHYHOUW PEKOMOMHAITUN
in vivo (RAIR) u in vitro (In-
Fusion, metox ['mbcona).
MopynbsHas cO0opKa C TOMOIIBIO
PECTPUKTA3-U30KAYI0MEPOB
(BioBricks, BglBricks) u
pectpukras IIS Tuna
(GoldenGate). Cunre3 de novo
U CIIMBKa ()parMeHTOB C
nomoiso SOE-PCR.
HarmpaBiieHHBII MyTareHes ¢
ucrnons3zoBannem RAIR.
OnTUMHU3UPOBAaHHbBIE
MIPOTOKOJIbI IPUTOTOBIICHUS
KOMITETEHTHBIX KJIIETOK U
Tpanchopmanuu.

OCHOBEI
MOJIEKYJIIPHOTO
KJIOHUPOBAHUS U
palMOHAIBHOTO
IU3aiiHa IIa3MUT

K.0.H.
H.M. Mprimknaa

[Ipuobperenue yriayOaeHHBIX
3HAaHUI OCHOBHBIX
COBPEMEHHBIX METOJIOB
KJIOHHpOBaHUs. OCBOEHUE
KJIACCUYIECKUX METOJIOB
MOCIIE0BATEIbHON PECTPUKLIUN
Y TIOCTIEIOBATEIHHOTO
JUTUPOBAHMSI, METOJIOB
MOJIYJIbHOTO KJIOHUPOBAHMSI,
coopku ['mbcoHa,
PEKOMOMHAIIMOHHOTO
KJIOHUPOBAHUSI.

Anamm3
XUMHYECKOMN
CTPYKTYPHI
MOJIEKYJT METOI0M
SIMP
CHEKTPOCKOIUU

K.(].-M.H.
M.A. 1yOuHHBII

OcBoeHUE TEOPETUUECKUX
OCHOB KOPPEISIIUOHHBIX
MeToz10B SAIMP-cniekTpockonuu,
MOJTy4YEHUE HABBIKOB
MIPUTOTOBJICHUST 00PA3IIOB U
pEerucTpanr OJHOMEPHBIX U
JIBYMEPHBIX CIIEKTpOB Ha SIMP-
CHEKTPOMETPE BHICOKOTO
paspeleHus A MPOBEPKU U
YCTAHOBJICHUSI XUMHYECKOMN
CTPYKTYpbI MOJIEKYJI. Y MEHUE
AHAJIM3UPOBATH OTHOMEPHBIN
crektp Ha siapax 1H u 13C,
MMOHUMATh U UCII0Ib30BaTh HA
MIPAKTUKE CBSA3b MEXKIY




XUMHYECKON CTPYKTYPOMl 1
HaOJII01aeMBIMU KPOCC-TIUKAMU
B JIByMEpPHBIX criekTpax AMP:
COSY, TOCSY, ROESY,
HSQC, HMBC; ymenune
MOJITBEPKAATH /ONPOBEPraTh
XUMHUYECKYIO CTPYKTYpY 1O
nanHbIM SIMP cniekTpockonuu u
oopMIIATH pe3yabTaT B BUE
TEKCTa, FOTOBOI'O K HAy4YHOHI
myOJIMKAINH.

OCHOBEI METOIA
MPYKU3HEHHOTO
(byopecIeHTHOTO
OMOJIFOMUHECLIEHTH
Oro aHaJm3a

K.0.H.
A.b. MupkaceIiMOB

OcBoeHne 6a30BBIX HABBIKOB
paboThI Ha cucTEME
MPIKU3HEHHON BU3yaln3aluu
IVIS Spectrum CT (Perkin
Elmer). [Tonyuenue 6a30BbIX
HABBIKOB, TO3BOJISIFOIIIX
peanr30BbIBATH CaMbIi
LIUPOKUH CIIEKTP UCCIIEIOBAHUMI
B CIEAYIOIINX 00JIaCTAX:
BU3YaIHN3aIUsl )KUBBIX 00BEKTOB
(KJEeTKH, TKaHU, )KUBOTHBIE,
pacTeHus), UCCIIEeI0BaHUs
KMUHETUKH HUPKYIALUN
MpPerapaToB, UCCIICTOBAHUS
JUHAMHMKH POCTa OMYXOJIHN
1abopaTOPHBIX KUBOTHBIX,
M3y4YE€HHE MEXaHU3MOB
nepeayn SHEPTUHU B
JIOMUHECIIEHTHBIX CUCTEMaX,
UCCIIeIOBAHUS C IPUMEHEHHEM
METO/1a KOMIIBIOTEPHOMN
tomorpaduu (KT) menkux
KHBOTHBIX.

AHanu3 nporeoma
KJIETOK METOI0M
XpomaTo-Macc-
CIIEKTPOMETPUU

K.X.H.
C.H. KoBanbuyk

OcBoeHne 1 3HAKOMCTBO C
TEXHOJIOTUEN COBPEMEHHOTO
MIPOTEOMHOI0 aHaJINu3a ¢
HCIIOJIb30BAaHUEM XPOMATO-
MaccC-CIIeKTPOMETPUH.
ITonyyenue npakTHYECKUX
HAaBbIKOB MPOOONOTOTOBKU
00pa3uoB st IPOTEOMHOTO
aHanu3a metogoM XMC (nu3uc
TKaHEH, BeIICJICHUE OCIIKOB,
poTeou3); paboTra ¢ XpomaTo-
MacC-CIIEKTPOMETPOM;
OononHpopMaTuuecKas
00paboTKa TaHHBIX
(mpeHTHGUKAITISI 1
KOJINYECTBEHHbIN aHAJIN3




OEJIKOB B MTOJITOTOBJICHHBIX U
MIpOaHaTU3UPOBAHHBIX MP00ax).
3HaKOMCTBO € IPOrpPamMMOi
00pabOTKH CIIEKTPOB
Qualitative Analysis (XCalibur
software package,
ThermoScientific), a Takxe
pabota ¢ mporpaMmoi ams
UACHTU(DUKAIIMH TETTUIIOB U
6enkoB MaxQuant u
MPOrpaMMOM CTATUCTUYECKOU
00pabOTKH KOJIMYECTBEHHBIX
pe3yabTaToB Perseus.

6. | Dnexrpodopernuec | K.X.H., H.c. YHII | PazHoBunHocTu snexTpodopesa 6
KHE METOBI J.H. MenbuaukoBa | B [TAAl u
aHan3a OCIKOB M309J1eKTPOOKYCUPOBAHUS,

2D-3nexTpodopes.
OnpeneneHre roMOr€HHOCTH
HpenapaTa nu MOHeKyJI}IpHBIX
Macc 0eJIKOB ¢ moMoIbo SDS-
anekTpodopesa B [TAAT.

6. [Ipome:xxyTouHasi aTTecTalsA O0YYAOIIMXCS MO MPAKTUKH

VY4eOHBI TIJIaH TPAaKTUKA  TpEeAycMaTpUBaeT IMPOMEXYTOYHAs — aTrTecTanuio B (Gopme
Hen(p(PepeHIMPOBAaHHOIO 3ayeTa C BBICTABICHMEM €ro B 3a4ETHYIO BEIOMOCTb PYKOBOAUTENIEM
NPaKTUKHU. ACIIUPAHT JOJDKEH CAATh OTYET PYKOBOAMTENIO MPAKTHKH (puiiokeHue 1).

OneHoYHbIE CPEJCTBA PE3YIBTATOB MPAKTUKH:

®opma HNuauxaropsl Hrorosbii
KOHTPOJIA pe3yJbTaTt

CreneHb BBIMOIHEHUS TPakTUKu 60b1e 50%;
YpoBeHb OCBOEHUS MPOTrPaMMbl IPAKTUKU OO0JIbIIE 3a4er

50%.

3auér o
CreneHb BBIMOJIHEHUA PAKTUKU MeHbIe 50%;

YpoBeHb OCBOEHHUS MPOTPaMMBbI MPAKTUKH MEHBIIIE

He3ayer
50%.

AcCTMpaHThl, HE BBITIOJIHUBIINE MPOTPAMMY MPAKTUKH 0€3 YBaKUTEIHLHOW NMPUUYUHBI, CUYMTAIOTCA HE
BBITIOJTHUBIIIMM HWHIWBHUyadbHBIM y4eOHbIM TuiaH. [lo pemeHuIo aTTeCTAlMOHHON KOMHCCHH
aCMMUPAHTy HA3HAYAETCS TIOBTOPHOE MPOXOKICHHUE MPAKTUKH.

7. YueOHO-MeTOoAuYecKoe o0ecnevyeHne, Heo0X0umMoe /1Jisl IPoBeleHUs 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., CmupnoB C. A. OcHOBBI Hay4HOH paboTsl U 0hOpMIICHHE PE3yJIbTaTOB HAyYHOU
JesATeTbHOCTH: B momons Hanucanus auccepranuu U pedeparos: Yued. mocodue, - M.: OuHaHCH U
cratucruka, 2003. — 269 c. - ISBN 5-279-02517-8.



3. I'epacumos B.U., JIpoOsimiea B.B., 3n06una H.B. OcHOBBI HayuHBIX HccienoBanuii / - M.: @opywm,
20009. - 272 c.: 60x90 1/16. - (Briciiee obpazoBanue). (nepemier) ISBN 978-5-91134-340-8 - Pexxum
nocryma: http://znanium.com/catalog/product/175340

4. Tropun FO.H., MakapoB A.A. Ananu3 nanabIXx Ha KommberoTepe /Iloa.pen. B.D.@urypas UHOPA-M,
2003.

5. KysuenoB M.H. Hayunoe wuccnenoBanume: Meroauka mpoBeneHUss U opopmiieHHE. - 3-€ U3,
nepepad. u gon. — M.: M3natenscko-roprosas kopropauus «lamkos u K», 2008.

6. lxnsap M.®. OcHOBBI HayYHBIX HCCIEIOBAaHUMN: ydeOHOe ocobue. - 3-e u3n. — M.: U3garenbcko
Toprosast kopnopauus «lamkos u K», 2009.

7. besyrmoB N.I'. OcHOBBI Hay4yHOTO HCCIEMOBaHUs: ydeO. mocoOue Jyisi aClUPAHTOB U CTYACHTOB
muruiomHuKoB / V.I".Be3yrnos, B.B.JIebequnckuii, A.M.be3yrnos; Mock. OTKpBITHIA COII. YH-T. — M.:
Axanemuyeckuit mpoekt, 2008.

DJIEKTPOHHBIE pecypcehl:

Hayuno-6ubmmorpadudeckas 6a3a nanasix Medline (PubMed). https://apps.webotknowledge.com/
Hayuno-6ubnumorpadudeckas 6a3a nanasix PubMed http://www.ncbi.nlm.nih.gov/pubmed/
Hayuno-6ubmmorpadudaeckas 6a3za nanabix Web of Science. http://www.scopus.com/
Hayuno-6ubnuorpaguyeckas 6a3a nanaeix Scopus. http://elibrary.ru/

Hayunas snektponnas 6ubmmoreka HOb. http:// www.rsl.ru/

Onextponnas 6ubimoreka PI'b. http://www.diss.rsl.ru/

DnekTpoHHas bubimoreka nuccepranuid PI'b. http://www.sciencedirect.com/

Kypnuanst uznarensctba Elsevier. http://ink.springer.com/

Kypnais! uznarensctsa Springer. http://www.rsc.org/

XKypnans! nuznarenscrsa Royal Society of Chemistry (RSC). http://journals.cambridge.org/

Kypnainsr uznarensctea Cambridge University Press. http://www.oxfordjournals.org/en/

Kypnuanst uznarenscrBa Oxford University Press. http://onlinelibrary.wiley.com/

Kypnansr uznarensctsa Wiley. http://pubs.acs.org/

Kypnuanst uznarensctea American Chemical Society. http://www.nature.com/

Kypnan «Nature» (u apyrue xypHayibl Tpynmnsl Nature). www.sciencemag.org

Kypnuan «Sciencey. http://www.jbc.org/

Kypnan «Journal of Biological Chemistry». http://www.springer.com/chemistry/analytical+chemistry
XKypnan «Analytical chemistry». http://www]1.fips.ru/

[Tarentnas 6a3za nanubix PO (POCITATEHT). http://www.uspto.gov/

[Natentnas 6a3a nanasix CIHA (USPATFULL). http://arxiv.org - arXiv.org, MeXayHapOIHBIA apXuB
3JIEKTPOHHBIX HAYYHBIX CTaTeH.

8. IIporpamMHoe oOecnieueHue

— Microsoft Office Professional Plus 2010 / 13 BuyTpenneit cetu UBX PAH
— Microsoft Windows 7 Professional RUS / 13 Baytpenneii cetu UBX PAH
Mozilla Firefox / CBoO0gHOE TUIICH3MOHHOE COTJIAIIICHHUE

9. lIpodeccuonaibablie 0a3bl JAHHBIX, HHPOPMAILIMOHHbIE CIPABOYHbIE CHCTEMbl, HHTEPHET-
pecypcbl (3J1eKTPOHHBIE 00pa30BaTe/ibHbIE Pecypchbl)

- Consultant Plus

- Garant system

— bubmuorexa UBX PAH

10. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne, He00X0AuMoe Il IPOBEACHUA TPAKTHKH
WHCcTUTYT pacmosiaraeT MarepuaibHO-TEXHUYECKONH 0a30i, COOTBETCTBYIOMIEH ACHCTBYIOIIUM
CaHUTAPHO-TEXHUUYECKUM HOpMaM U OOeCreuMBaIoliel MpOBEACHHE BCEX BUIOB TEOPETHUECKON U



MPAKTUYECKONH TOArOTOBKHM, MPEAYCMOTPEHHBIX Y4eOHbIM IUTaHOM acnupaHTa. [Ipu npoBeaenun
MPaKTUKU aCIUPAHTOM HKCIOJb3yeTcs O0OpyAOBaHWE W TPHOOPHI, coAeprKamuecs Ha OajaHce
COOTBETCTBYIOILIETO CTPYKTYPHOTO NopasiesieHust MHCTUTYTa, B KOTOPOM ITPOBOAUTCS MPAKTHKA.
O6opynoBaHHe U COIMYTCTBYIOIIME PAaCXOJHbIE MaTepuaibl, UCIOIb3yeMble MPU MPOBEICHUN
MPAKTUKU:
Hacronpnueiii  Tepmocrar  Tepmutr (JAHK-Texnomorusi), Boptekc Microspin (Biosan),
Ammmndukarop Genesy 96T (lanlong), Bo3nymnsiit Tepmocrar (Binder), Lieatpudyra MiniSpin
(Eppendorf), DOnexrpomopatop MicroPulser (BioRad), Tepmocrarupyemsbrii 1meiikep s
npobupok 6e3 oxnaxxaenus Excella e25 (New Brunswick), Mcrounuk Toka PowerPac (BioRad),
Kamepsl ms ropusonTanmpHOTO anekTpodopesa (BioRad), Kommiekt oGopynoBanus miis
dbopmupoBaHus rens (CTOMUK Ul 3aIMBKH TeJs, IUIACTMKOBAas IMOAJOXKKa, rpedénku), Habop
Mukposo3atopoB (0,25 mxan — 1000 Mki) co cMeHHBIMM HakoHeuHMkKamu, Yamku Iletpu
OJTHOpa30Bble IUIACTUKOBBIE , [IpoOupku THma ¢anskoH Ha 15 mu, Ha 50 M, Krodersr mms
anekTponopanuu, 3a3op 1 mm (BioRad), MukponpoOupku miacTUKOBBIE OJTHOPa30BbIe (0OBEMBI
0,2 mu, 1,5 M), [lepuaTtku ogHOpa30BBIe, MaTEPUAT HUTPWII, pasMepsl S, M, L, ABTomarnueckuit
cueTurK KieTok Luna 2, Logos Biosystems, bokc mukpobuonornueckoit 6e3omacnoctu Neoteric,
Lamsystem, IIporounsie uutomerpsl NovoCyte 3000 VYB, BD Biosciences u BD Accuri 6C,
BD Biosciences, Mukpockon Opton, Carl Zeiss, Cucrema npuxu3HeHHOW Buzyanuzanuu [VIS
(PerkinElmer), CO2-unky6arop C 150, BINDER, SAIMP cnekrpometp Bruker Avance 800 MI 1,
[lepconanbHble KOMIBTEPHl C MPOTPAMMHBIM OOECIeUEeHHUEM HJsi paclIuPpPOBKH CIEKTPOB,
[Tporpamma juist uaeHTHGHUKAIMK enTHI0B U O6enkoB MaxQuant, [IporpamMmma cTaTUCTHUECKOM
00pabOTKM KOJIMYECTBEHHBIX pe3ynbTaToB Perseus, Xpomaro-macc-criektpomerp (Orbitrap
Fusion Lumos ¢ xpomatorpadom Ultimate 3000 ).



[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)



DenepanibHOE TOCYIAPCTBEHHOE OIOLKETHOE YUpeKIeHHe HAYKH
MHCTUTYT BUOOPITAHUYECKOU XUMUHU
um. akaoemuxos M.M. Illemaxuna u FO.A. Osuunnukoea
Poccuiickoni akademuu nayk
(UBX PAH)

OTYET O ITPOXOXKXJEHHUH ITPAKTUKH 11O NOJTYYEHUIO TIPOPECCHOHAJIBHBIX
YMEHHUHU U OIIBITA ITPOPECCHOHAJIBHOU JEATEJIBHOCTH

YkpynHeHHas rpynia HaydyHbIX crenranbHocTel: 1.5. buonorunueckrue Hayku

Hayunas cnenuanbHOCTb:

(wugp u Haumerosanue cneyuarbHOCMu)
AcnupaHT

(DUO, nornocmoio)

Hayunb1ii pykoBOIUTENb

(DUO, nornocmuio; 0014#CHOCHb, YUueHoe 36aHue U CHeNneHb)
MecTo NpoX0oxKIeHHS
MIPAKTUKU

(HaumeHnosanue cmpykmypro2o noopazoenetuss UbX PAH)

Cpoku NpOX0XkKAECHUS HAyYHO-UCCIIEJ0BATENbCKON PAKTHKU
C«_» 20 r.mo«_» 20 1.
BbInoJiHeHHbIE B X0/1¢ MIPOXO0KICHUS NPAKTHKH BUbI padoT

No HaumenoBanue Buas! paGor KoanuyecTBo Cpoxu
m\II HpaKTI/I‘IeCKOﬁ 3agauu P JacoB BbIINNOJIHCHU A
BrinonHenue npakTuueckux 18

3aJJaHUH II0 TEME:
CamocrositenbHast pabota
(TIOATOTOBKA K 3aHATHSM,
n3y4eHHe HayYHbIX,
METOJNYECKHX

1. PEKOMEHIATENbHBIX MAaTEePHAJIOB,
HOPMAaTHBHBIX JIOKyMEHTOB,
myOJIMKanuii, aHanu3 | BEIOOP
METOJIOB,

TEXHOJIOTHH{, MOJrOTOBKA OTYETa
0 NPOXOXKJEHNUH MPAKTUKH U
T.1.)

Oo6wumii 06beM 108




AcnupaHt

(noonucs) (pacwugposka noonucu)
Hayunslii pykoBOAUTEID

(noonucw) (pacwugposra noonucu)



MUHUMCTEPCTBO HAYKHN U BBICHIEI'O OBPA3OBAHUS
POCCHVMICKOU ®EJEPAIINN (MUHOBPHAYKH POCCHN)
deepanbHOE FOCYAAPCTBEHHOE OIO3KETHOE YUpeKAeHue HAyKH
MHCTUTYT BUOOPTAHNYECKOW XUMUN
um. akaoemuxkoe M.M. lllemakuna u 10.A. OeuunHHuKosa

Poccuiickoii akademuu HayK
(UBX PAH)

COI''TACOBAHO: YTBEPXIIAIO: ﬁ

Vuensrii coser UbX PAH HupekTop I/I?AJ‘]
7

ITporoxoin Ne 9 ot «02» Hosi6pst 2022r.
T / AT

Y4eHbIl ceKpeTaphb
I.¢.-m.H. B.A.OneitnukoB /: % z )

oT «02» HOs16ps 2022r.

PABOYAS IMPOI'PAMMA JUCIIUIIJIMHBI
(IEJATOI'MYECKAS ITPAKTHUKA»

O6nacts Hayku: 1. EcTecTBeHHBIE HAYKH

['pynma HayuHBIX cieruanbHocTel: 1.5. bruomorndeckue Hayxu
[lIndp HayuHOM crienuanbHOCTH: 1.5.4. Bruoxumus

®opma 00ydeHus: OYHas

Cpoxu o0ydenus: 4 roga

Mocxksa — 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, 3);

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)




Ipuioxkenne 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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