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Hacrosmas  nporpamma coctaBiena B cooTBercTBMH ¢ PeaepanbHbIMHU
roCyNapCTBEHHBIMH TPEOOBAHUSAMH K CTPYKTYPE MPOrpamMM MOATOTOBKH HAYYHBIX M HAYUHO-
NEeIaroruieckuxX Kaapos B acCNUpaHType, yCIOBHMSAMH HX pealu3allid, CPOKOM OCBOCHHS 3THX
nporpamM, — 00pasoBaTeNbHBIX  TeXHonmorui, IlopsakoM mpuema Ha ofydeHHe 1O
06pa3oBaTe/bHbIM NPOrPaMMaM BBICIIEr0 00pa3OBaHMs — POrPaMMaM TOJATOTOBKH HAYYHBIX U

Hay4HO-NEJarornieckKuX KaapoB B acCHUPAHTYpe M IaclopTa Hay4YHOH CHEeNMaNbHOCTH
1.5.2 buodusuka.

[Iporpamma pa3zpaborana: npodeccopom kadeaps GHOXUMUH, KIETOUHON GHONOTHH H

muKpoSuomnoruu, 1.6.1., noueHToM Benocayauessim Koncrantunom Hukonaesnuem
(nomxnocts, ®.M.0., yuenas crenens, 38aHne aBTopa(0B) MporpamMmer)

PaccMotpena n onoGpena Ha 3aceanuu Kadeapsr

BHOXUMHH, KIETOYHOH GHOOrHH H MHKPOOGHONOTHH
(naszBanne Kadenpsl)

npoTokoJ 3aceaanus Ne 5 ot «23» siuBaps 2024 r.

HpoGort I'.I1., 3aB. kad). GroXuMuM, KJIETOUHOI GHONIOrHK
"M MUKpobuosor
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Copaeprxkanue mporpaMmbI

Crpykrypa ® du3MKO-XHMHYECKHEe  cBolicTBa  GHOMAKPOMOJIEKY. H
HAAMOJICKYJISIPHBIX CTPYKTYpP. MakpomMoneKyna Kak OCHOBA OpraHu3anuu OGUOCTPYKTYP.
IIpoctpancTeenHas KoHQurypauus Guonomumepos. CTaTHCTHYECKUH XapakTep KOoH(pOpMaIUu
Ouononumepos.  XuUMMYECKMIT COCTaB  aMHMHOKHCIOT. KHCIOTHO-OCHOBHBIE  CBOICTBA,
ruapoo6HOCTs M ruapoduasHOCTh. IlepBHYHAs, BTOPHYHAS, TPETHYHAS M YETBEPTHUHAS
ctpykrypa Genkos. I'nmoGynspueie M ubpunnspusie 6Genku. JleHarypauus Genko.
Kondopmauuonnsre mnepexoapl. Jlokanusauus ¢QepMeHTOB B opraHemnax, KieTkax U
opranusmax. Dusuko-xumuyeckue cpoiictBa  pochommnuaos. Ctpoenne  MemGpaH.
Bpauarenbhas ¥ TpaHC/IALMOHHAS TMOABIXKHOCTE (ocdonunuaos, ¢uaun-¢pion nepexomsl.
@asoBbie  nepexobl. MeMmOpaHHO-CBA3aHHBIE (DepMEHTBI, peryisuus HX aKTHBHOCTH.
Hykiennossle kuciorel. Ctpykrypa JIHK. Jlpoitnas crnmpans. TepMoauHaMMKa M KHHETHKA
pacrieTaHus M MIaBjaeHUs ABOIHON cnupanu. Cynepcnupanusamus.

Kuneruka OuosiornyeckHX mpoueccoB. OCHOBHBIE OCOGEHHOCTH  KHHETHKH
Ononornveckux npoueccoB. CKOpocTh peakidd. 3akoH jedcTByromux Macc. KoocranTta
ckopoctd. [lopsmok W MosekynspHocTe  peakuuu. Karanus. ®DepmeHTHI-0eNKOBBIE
Karann3aaTopbl. AKTHBHBIA LEHTp QepmeHTa, kodakropsl. MeTamiodepMeHTEl. AKTHBHEIE
LEHTPBI METAILIO(PEPMEHTOB - H30JIMPOBAHHBIC HOHBI, KJIACTEPHI, reM, XJopodumn. MexaHuam
¢epmenTatueHoro karanusza. CyiecTBylomue OOBSCHEHHS AKTHBHOCTH M CTeUH(pUYHOCTH
¢epmenToB - runoressl "kmou-3aMoK", "pyka-nepuarka’, "mei6a", amnoctepuueckuii addexr,
KOH(opManroHas penakcauus. YpapHenne Muxasnuca-MenteH. Bivsaue MoaudukaTopos Ha
KMHETHKY ()EPMEHTATUBHBIX peaKimil. BiusHue TemmepaTypbl Ha CKOpPOCTh peakiuii B
Guonorkyeckux cucTeMax. B3aMMOCBA3h KHHETHYECKHMX M TEPMOJMHAMMUYECKHX MapaMeTpOB.
Posib koH(pOPMALMOHHBIX CBOMCTB GHOMOITMMEPOB.

Tepmonunamuka Guosiornyeckux mpomeccoB. Kiaccupukauus TepMoIMHAMHYECKHX
cuctem. IlepBelii M BTOpOH 3aKOHBI TEPMOAMHAMUKHM B OHOMOrMM. TeIUIOEMKOCTH W
CKMMAEeMOCTh OenKoBbIX roOyn. M3MeHeHuwe SHTPONMM B OTKPHITBIX cucTemax. Iloctynat
[Ipuroxuna. TepMoaMHAMHYECKHE YCIOBHS OCYLICCTBJICHHS CTallHOHAPHOTO COCTOSHMS.
TepmoannamMuyeckoe CONpsKEHUE peaKiyii ¥ TerioBbie SPGeKTs B GHONOTMYECKUX CHCTEMAX.
CBs3b HTPONHUH U HHPOpMaLHH B GHONIOrHYECKHUX CHCTEMAaX.

Crpykrypa m dynkuuonuposanne Ouosormueckux memOpan. MemGpana Kak
YHUBEPCANIBHBIH KOMIMOHEHT OMOIOrMyecKux cucteM. PasBuTne npeacTaBienuii o cTpyKTypHO#
opraHu3auui MeMOpaH. XapaKkTepucTHka MeMOpaHHBIX GelnkoB. XapaKTepuCTHKaA MeMOpaHHBIX
MUnUAoB. J/IMHaAMKMKa CTPYKTYPHBIX 3/1€MEHTOB MeMOpaHbl. Benok-nunuaHble B3auMoaeHCTBHS.
Bopa kak coctaBHo# snemeHT GnomemGpan. MojensHble MeMOpaHHbIe cicTeMsl. MOHOCTOMN Ha
rpanuue pasaena ¢as. bBucnoiinele MemGpanbl. I[lporeonunocomsl. PUZHKO-XHUMHYECKHE
MeXaHM3Mbl cTabunusauuu MemGpaH. OcoGeHHOCTH (a3OBBIX MEPEXOJOB B MeMOpaHHBIX
cucremax. BpaiatenpHas M Tpac/ISUMOHHAs MONBHXKHOCTE (ochonunumos, Gaun-duomn
nepexozel. [ToaskHOCT MeMOpanHbix Genkos. BiusHue BHEIIHNX (9KOIOrHYECKIX) GaKTOpOB
Ha CTPYKTYPHO-YHKUHOHA/IbHBIE XapaKTepuCTHKH OnomeMOpaH. IloBepXHOCTHBIH 3apsn
MEMOpaHHBIX ~CHCTEM; TPOMCXOXKCHHE 3/IEKTPOKMHETHYECKOr0 [OTEHUMana. SIBeHue
nosnsipusauun B MemOpaHax. Jucmepcus 3NeKTPONPOBOAHOCTH, €MKOCTH, AMSNEKTPHYECKOM
NPOHULAEMOCTH. 3aBUCHMOCTD IUANEKTPUIECKUX MOTEPE OT 4acTOThl. OCOBEHHOCTH CTPYKTYpHI
’KUBBIX KIETOK M TKaHEH, Jexallue B OCHOBE MX OJICKTPHYECKHX CBOHcTB. CBOGOIHBIE
PajauKalel MpH LENHLIX PEAKUMAX OKUCICHHs JHMMHMAOB B MeMOpaHax WM APYruX KJIETOYHBIX
cTpykTypax. OGpaszoBanue cBOGOJHBIX PajMKalOB B TKAHAX B HOPME M MPH MATONOrHYECKHX
npoueccax. Posb akTHBHEIX GOpM KHCIOpOAa. AHTHOKCHIAHTEI, MEXAHH3M HX GHONOTHYECKOro
AefictBys. EcTecTBeHHbIC aHTHOKCHIAHTEI TKaHell M UX GHOJIOrHYecKas posb.

Tpancnopr BemecTe uepes memGpany. Tpancnopr Heanektponutos. [IpoHnIaeMocTh
MeMGpan s Boapl. [lpoctas auddysus. Cea3p npoHuLaeMocTH MeMOpaH ¢ pPacTBOPHUMOCTBIO
NPOHMKAIOWMX  BelEeCTB B sunuaax. OGneryenHas auddysus. Tpancnopr caxapoB H
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AMHHOKHMCIIOT 4epe3 MeMOpaHbl € y4acTHEM MNepeHOCYMKOB. IluHouwTo3. ITpoHMLIAEMOCTS
MeMOpan s Boasl. Ocmoc. KamumnspHoe NOAHSTHE BOABI B pPAacTeHMAX. AKBANOpPMHBI.
Tpaucnopr anekrposutoB. Ilpodunu noTeHuMana M KOHLEHTPALMH HOHOB B JBOMHOM
oNieKTpuyeckoM cinoe. PaBHoBecue Jlonnana. ITacCHBHBEIR TpaHCMOPT; MABMXKYIIHE CHJIBI
nepeHoca MOHOB. Onekrpoauddyzuonnoe ypapHeHue Hepucra-Ilnanka. IlporuiiaeMocts u
MPOBOAUMOCTb. MoJIeKyIApHbIE MEXaHW3MBl NPOHMLE@AEMOCTH HOHOB. DIEKTPOXMMHYECKHUI
NOoTEeHIHall B CHCTEME, colepkamled MmemOpany. CrnocoObl 3HepreTHueckoro obecredyeHus
aKTHBHOIO TPaHCIopTa. AKTHBHBIH TpancmopT uoHoB K™ u Na® uepes knerounyio MemGpany.
Crpoenue u Mexanusm pa6otsl K*,Na*—akrusupyemoit AT®a3bl. Mexanusm u 6HONOrHYECKOE
3HaYeHWe AaKTHBHOrO TpaHcmopta uoHoB Ca’' B  sHEOMIa3MaTHYECKOM PETUKY/IIOME H
MHUTOXOHAPHSAX. MIOHHBIE KaHANIBL: TEOPHS OAHOPALHOTO TpaHcnopTa. MoHOGMOpEL: MepeHoCU HKH
¥ KanajooOpasyromue areHTol. MoHHas cenekTHBHOCTH MeMOpaH (TepMOAMHAMMYECKHH |
KHHETHYECKHH noaxoael). Moaens napamiienbHo GyHKIMOHHPYIOIUX MACCUBHBIX U AKTUBHBIX
nyreli nepeHoca MoHOB. I[loTeHuuan peiicTBuA. MeXaHU3MBI aKTHBALMM ¥ HHAKTHBAIUH
KaHajnoB. OnucaHue MOHHBIX TOKOB B Mojenu XOMKKHHA-Xakcnu. OU3HKO-XUMHUECKHE
MpOLECChl B HEPBHBIX BOJIOKHAX TMPH MPOBEJEHMM pSANOB HMMIIYJbCOB (PUTMHYECKOE
B030yaenue). JHeproobecneyeHne NpoLeccoB pacnpocTpaHeH s Bo30yKIeH S,

Obecneyenne OHOMOrHYECKHX cHCTeM JHeprueii. OCHOBHbIE 3Tambl M (DEPMEHTSHI
rkonu3a. Mexanusm obpazoanus AT® npu raukonuze. OCHOBHBIE 3Tanmel U (DEPMEHTHI
uukia Kpebea. Cunres AT® B unkne Kpebea. Cesi3b TpaHCTIOPTa MOHOB M Mpoliecca NepeHoca
BIEKTPOHA B XJIOPOIMJIACTaX U MHUTOXOHApPHMAX. JIOKanu3auus 3N1eKTPOHTPAHCTIOPTHEIX Lieneii B
MeMOpaHe;  CTPYKTYpHbIE — acmlekThl — (YHKIMOHMPOBAHWS  CBS3aHHBIX ¢  MeMOpaHOi
MEPEHOCYHKOB; acUMMeTpuss MeMmOpaHel. OCHOBHBIE TOJIOXKEHHMST TeopuM MuTyena;
SICKTPOXUMUYCCKUI TPAJANEHT IPOTOHOB; 3HEPTH3HPOBAHHOE COCTOSHME MeMOpaH; polb
BekTopHOH H+-AT®a3e1. Conpsraiomue KOMIJIEKCHI, UX JIOKanu3alus B MemOpane; QyHKIHH
OTACNBHBIX CYOBCAMHHML; KOH(POPMAaLMOHHBIE MEPECTPOMKH B mpouecce 0O6pa3OBaHMS
makpospra. [IpoTeo/MnocoMel Kak Mozenb Ui HM3YYEHHS MeXaHH3Ma BHEPreTHYecKoro
COMpsDKEHUs. BakTepHOpPOJONCUH KaK MONEKYNApHBIH  (QOTOINEKTpUIecKHid reHepaTop.
Du3nYeCcKHe acneKkTsl U MOJEITH SHEPreTHYCCKOT0O CONPAKEHHUA.

buocunTes MakpomoJiekyn u peryasinus. OOmas cxema OHOCHHTe3a GeNIKOB.
['enernyeckuii koa. INepenaya renernyeckoit nudopmaruu ot JJHK k Genok-cuute3npyiomeit
cucreme (Tpanckpunuus). Crnakicunr. Penapauus. Cunres Genka B puGocomax (TpaHCsuus).
I'ennas  wumkeHepus. Ilnasmuael. Buortexnonorus. [eHeruka. J[MCKpETHOCTh NPH3HAKOB.
Myrtauuu. I'enoTHn u gpenoTun. DBomonus.

buosoruyeckass  mOABMAKHOCTH. THNBL M NPUHUMIHANBHBIE  MEXAHHM3MBI
6HONOrMYECKOro ABMIKEHHA. MBIIILEI, KIYTHKH, MHKPOTPYGOUKH. J[BIKCHHE MPOTOMIA3MBI.
YeTpoiicTBO M MexaHu3M paboThl COKPATUTENFHOTO anNapaTa MBI, MonekynsapHas cTpyKTypa
H (U3UKO-XUMUYECKHE CBOHCTBA MBILICUHBIX GenkoB. [IpHHLMNEI Npeo6pa3oBaHus SHEPrHH B
MEXaHOXHMMHYECKHX cucTeMax. Mogaenu Xaxcnu, [ewepesckoro, Xwunna. MonekynsipHeie
MEXaHHU3Mbl HEMBILIEYHOH MOABHIKHOCTH.

PeuenTopel ¥ BHYTpHK/IeTOuHasi curHaamsauus. [opmonanbHas peuentus. OGuiue
3aKOHOMEPHOCTH B3aWMONCHCTBHS JIMTAHIOB B pELENTOPAMH; pPaBHOBECHOE CBS3BIBAHHE
TOPMOHOB. POIIb CTPYKTYpBI Na3MaTHYecKol MeMOpaHBI B IpoLecce Mepeaaun rOPMOHAIBHOTO
CHrHaja. Pelentop-onocpefoBaHHblii BHYTPUKIETOYHBIN TpaHcmopT. CeHCOpHAs pelernius.
[IpoGnema conpspKeHMsT MeXAY IMEpBHYHBIM B3aHMOJEHCTBHEM BHELIHETO CTHMyJa C©
peLenTopHbIM cy6cTpaToOM M reHepalueil pelenTopHoro (reHepaTtopHoro) noteHuuana. Obuime
NPENICTABNCHHS O CTPYKTYPE M PYHKLMM PELENTOPHBIX KIETOK. MeCTO peLenTOpHEIX MPOLECCOB
B paboTe CeHCOpHBIX cucTeM. PoTopeuenuus. CTpoeHHe 3pUTENBHOM KieTkH. MonekyspHas
opraHuzauus (GoTopeuenTopHOi MeMOpaHBI; TMHAMHKA MOMEKYNbl 3PUTENBHOrO MHUTMEHTA B
memOpaHe. 3puTeNnbHEIE MUIMEHTEL: Knaccudukanus, CTpOEHHE, CIIEKTpaJibHbIE
XapaKTEPUCTUKH; (POTOXUMHUYECKUE NPEBPALLEHUS PONONCHHA. PaHHHE U MO3/HHE PELIENTOPHEIE
NoTeHUHaNbl. MeXaHH3MbI FeHepaliy TO3/IHET0 PELeNTOPHOTO NOTeHLMana. MexaHopelenuus.



MexaHopenenTopsl OpraHoB YyBCTB: OpraHbl GOKOBOW IMHHM, BecTHOYNSpHBIM anmapar,
KOPTHEB OpraH BHYTpeHHero yxa. OOmme npeiactaBneHus o paGoTe opraHa ciyxa.
CoBpeMeHHBIE NpPEICTABICHHS O MEXaHM3MaX MEXaHOPELENIWH; TeHEePaTOPHBIA MOTEHIHAT.
dnexrpopeuenuus. Xemopeuenuus. O6onsnue. Bocnpusitue 3anaxoB: noporu, Kiaccuukanus
3anaxoB. Bkyc. BkycoBele kayecrtBa. CTpoeHuMe BKYCOBBIX K/IETOK. MpoGiemMa BKYCOBBIX
peuentopHbix 6enkos. Peuenuus MennaTopos 1 ropMoHoB. [IpoGnema KIE€TOYHOro y3HaBaHHS.
MexaHn3Mbl B3aUMOJEHCTBUS KJIETOYHBIX MOBEPXHOCTEM.

Heiictene pusnvecknx paxropos. [lelictBre HoHM3UpYIOWeH paaranuu. [TepBuynbie
NPOUECCHl  MOrJIOIIEHHS HMOHH3UPYIOIUMX uW3nydyeHuil. OTHocuTensHass Ouonoruyeckas
3 (eKTHBHOCTh pa3NMYHBIX BHAOB HM3NyueHuil. IlepBuuHble DUIUKO-XHMHYECKHE TPOLECCHI,
NPHUBOAAIIME K MHaKTHBauuu Monekysl. [Ipamoe u nenpsamoe aelicteue. JlelicTBrE H3TyueHnH Ha
knetky. Konuenuus mumend. PaamonporekTopbl. DNEKTpOMAarHUTHBIE NOJA, MX OCHOBHBIE
XapaKkTepUCTHKH. JIecTBHE 3/IEKTPOMArHMTHBIX NOJIEH Ha CyOKIETOUHBIE CTPYKTYPEI, KIETKH
OpraHu3Mbl, BO3MOXXHbIC MEXaHU3MBI A€HCTBUA. MarHuTHOE MOJIe H ero AeiicTBHe Ha OPraHu3M.
Bo3MOXKHEIE ME€XaHW3Mbl pELENUUM MarHUTHOro mnons. Temmeparypa M ee BIWSAHHE Ha
Ouonoruyeckue mpouecchl. BrICOKOe aBieHHe W MEXaHHW3MBl €ro BIMSHHA Ha OHOOOBEKTHI.
YineTpasByk, ero xapaktepucTHk. JleHcTBylomme (akTopsl ynsTpa3sByKOBOrO — MOJs.
YIIpTpa3zByKoBas 3X0J0KaLHA

®otobuosornsi. OcHOBHBIE  (OTOGHONOrMYECKHE TPOLECCHl M HMX  ofmas
XapaktepucTuka. OCHOBHBIE OMONMMIMEHTBI, UX CTPYKTYpa, CHEKTPHI MOIVIOMEHHUS B CBSI3H CO
CTPYKTYypoi Monekyn. CrnekTpel AeHcTBHs W onpeneneHue Qotopeuentopa. BosbyxaeHHoe
COCTOSIHAE MUTMEHTA M MYTH ero Ae3akTuBauuu. EcTecTBeHHOE BpeMs KH3HH BO3GYKIEHHOIO
COCTOSHHUS H €ro CBi3b ¢ O9(QQEKTHBHOCTBIO TNOIIOWEHUs. [lyT pacTpaThl >HEpPruu
B030yKIEHHOTO cocTosHMA. KBaHTOBEIH BBIXOJ, €ro onpeseneHue. JIIOMUHECLEHLMS, €€ 3aKOHBI
u ponb B poronpoueccax. Gayopecuenuus u pochopecueHips. GOTOXUMHUECKHE MPOLECCH —
doToBOCCTAHOBNIECHHE, doTookucnenue, (orousomepuzanms, (poropasznoxenue.
@otoceHcubunuzauus. PotoauHamuueckoe maeiicteue. JleiictBue V@ wHa Genku um HK.
®otoakTuBanus GHonornueckux cucreM. DepMeHTaTHBHAA (POTOAKTHBALMAL buodusnueckue
acmekTel (POTOCHHTE3a — COCTAB M CTPYKTYpa (POTOCHHTETHHYECKOM eaMHHIBL. ConpsxeHue
npoLeccoB GoTOBO30YKEAECHHS ¢ TOCHEAYIONMH 3BeHbAMH (POTOCHHTe3a. [10MMMOIANBHOCT
XpoMOGOpOB, MyTH MHIpaUMd OJHEPrHM B (OTOCHHTETHUECKOH equHMLE, nepBUYHAs
CTaOMIM3ALMs SHEPrUM BO3OYXKEHMS, COCTAB H MEXaHH3MBI (hYHKIHMOHMPOBAHHS BIIEKTPOH-
TPaHCHOPTHOM LEMNH, pojib MEMOPaHHBIX CTPYKTYp. HauaneHele sTanbl B3anMonecTBHA KBaHTa
CBETA C POJONICHHOM 3PHTEIBHBIX (OTOpeLenTOpoB M GaKTepHOPOAONICHHOM. MoseKyapHbIe
MeXaHu3MbI PoTOTpOonH3Ma, HoTOnepuoau3Ma, HOTOTAKCHCA, GHONMIOMHHECIIEHIIHH.

HNEPEYEHB BOITPOCOB JUISI TOJATOTOBKHA
K BCTYIIMTEJIBHOMY 3K3AMEHY IIO BUO®U3UKE

1. Crpykrypa W ¢usnko-xumuueckne CBOKCTBA GHOMAKPOMOJEKYT M HaJMOJIEKY/IAPHBIX
CTpyKTyp. MakpoMoliekysna Kak OcHOBa oprauusauuu Guoctpyktyp. ITpocTpaHcTBeHHas
KoHpurypauus Guononumepos. CTaTHcTHYecKHit XapaKkTep KOHMOpMALHH Guononumepos.
XuMUYeCKHHt COCTaB AMHHOKHMCIOT. KHCIOTHO-OCHOBHBIE CBOMCTBA, ruipodobHOCTE M
ruapoQUIBHOCTE.

2. IlepuuHasi, BTOpUYHASA, TPETHYHAS M YETBEPTHYHAS CTPYKTYPa GENKOB. ['noGynsipusie u
Gubpunnapuble  Genku. JlenaTypaums — Genxos. Kondopmaunonnsie  nepexonsl.
Jlokanuzauus GepmMeHTOB B OpraHe/iax, KIeTKax i OpraHu3Max.

3. ®usnko-xumuyeckne cBoiictBa docdomunuaos. Ctpoenue MeMGpan. BpamarensHas u
TPAHC/IALMOHHAA MOABMXKHOCTE  (ochonunumos, dun-daon nepexoapl. Ma3oBkie
nepexozbl. MeMOpanHo-CBA3aHHbIe (ePMEHTBI, PEryNALHS UX aKTHBHOCTH.

4. Hyxneunoswie kucnotel. Crpykrypa JIHK. lgoiinas cnupane. TepmoguHamMMka W
KHHETUKA paciuleTaHus  IUIaBIeHust BOHHOM crimpanu. Cynepenupanuzanus.
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Kunernka Guonornyeckux npoueccos. OCHOBHBIE 0COOEHHOCTH KUHETHKH GHONOrMYECKHX
npoueccoB. CkopocTe peakiuu. 3akoH AelicTByrommx Macc. KoHcraura CKOpOCTH.
[Topsnok ¥ MonexymspHOCTh peakuuu. Karanus. dDepMeHTHI-GenKoBsie KaTaJlu3aTophl.
AKTUBHBEIi LeHTp epMenTa, KopaKTOpEL.

MeTannodepMenThl. AKTUBHBIE LEHTPH METANIOPEPMEHTOB - H30JMPOBAHHBIE HOHEL
KJIacTephl, rem, Xjaopodumi. MexaHusm QepMeHTaTHBHOro katanusa. CyIIECTBYIOLIHE
O0BACHEHHS aKTHBHOCTH M CTICLMPUIHOCTH (PEPMEHTOB - THIIOTE3B! "KIHOY-3aMOK", "pyka-
nepyatka", "apiba", ajtocrepuyeckuii s3ddexr, KOHPOpManMOHas penaKcarus.

YpasHenne  Mmuxasnuca-MenteH.  Biusume — mMomudukaTopo  Ha KHHETHKY
(pepMeHTATHBHBIX ~ peakuuif. BimsHue TemmepaTypel Ha CKOPOCTH peakumil B
Ouonornueckux cucremMax. B3auMMOCBA3b KMHETHYECKHX W TEPMOJUHAMHYECKUX
napameTpos. Pojib KOHPOPMALMOHHBIX CBOKCTE GHOTIONMMEPOB.

Tepmonnnamuka OGuonornyeckux mpoueccoB. Knaccupukanus —TepMOAHHAMUUECKHX
cucteM. IlepBeli M BTOpOH 3aKOHBI TEPMOAMHAMMKM B OHONOTHMH. TemIOeMKOCTb H
CXKUMAEMOCTh GeTKOBBIX 100y, I3MeHEeHHe SHTPONMH B OTKPBITHIX CHCTEMAX.

Iocrynar Ilpuroxkuna. TepMOAMHAMHUECKHE YCIOBHS OCYUIECTBJEHHS CTALHOHAPHOTO
cocTosHuA. TepMoaMHaMUUECKOe CONMPMKEHHE peakuuili M Temnoble >PdeKTsl B
buonoruyeckux cucremax. CBA3b SHTPONUM U MHPOPMALIMH B GHONOTMYECKMX CHCTEMAX.
Ctpyktypa #u  dyHKuuoHMpoBaHMe GHONOrMYeCKMX  MeMOpaH. MemOpana kak
YHUBEPCAIBHBIH KOMIOHEHT OHONOrMYecKMX cHcTeM. Passutue npejcTaBienuit o
CTPYKTYPHOH  opranusauuu MmemOpan. XapakTepucTuka MeMOpaHHBIX  OENKOB.
XapaKkTepHCTHKa MeMOPaHHBIX MNU/O0B. JIMHAMUKA CTPYKTYPHBIX 3/IEMEHTOB MEeMGPaHbI.
Benok-nunuanele  B3aumojeiicTBua. Boma Kak COCTAaBHOM  3ieMeHT Grnomembpan.
MonensHbie MeMOpaHHble chcTeMbl. MoHocnol Ha rpanuiue pasgena ¢as. Bucioiinse
memOpausbl. [IpoTeonunocomer.

DU3NKO-XMMUYECKUE MEXaHM3MBbI cTabunmsauuu MemOpaH. OcoGeHHOCTH ¢a3zoBbix
nepexofoB B MeMOpaHHEBIX cHcTeMax. BpaiatensHas ¥ TpacisiHOHHASA MOABHIKHOCTD
doconununos, daun-dnon nepexomst. INoaswkHOCTE MeMOpaHHBIX Genkos. Biusnue
BHEIIHHX (9KOJIOTHYeCKHX) (PaKTOPOB Ha CTPYKTYPHO-(yHKLMOHANBHBIE XapaKTePHUCTHKH
OuomemOpaH.

[loBepxHOCTHBIH 3apsin MEeMOpaHHBIX CHCTEM; MPOMCXOMIEHHE SIEKTPOKHHETHUECKONO
norexHuuana. Spnenue nonspuzauuu B MemOpaHaX. JIUCTIEpCHs SI€KTpOTPOBOJHOCTH,
CMKOCTH, AM3JIEKTPUYECKON NPOHULEAEMOCTH. 3aBUCUMOCTE AMINEKTPHIECKUX TIOTEPh OT
4aCTOTBHI.

OCoGeHHOCTH CTPYKTYPBI JKHBBIX KJIETOK M TKaHEH, Texaliie B OCHOBE HX IEKTPUUECKUX
cBoiict. CBOGOAHBIE paJIUKaIbl PH LETHbIX PeaKlUAX OKUCICHHUS JINMUAOB B MeMOpanax
H IpYTHX KNETOYHEIX CTpyKTypax. O6pasoBaHue cBOGOAHBIX paJuKalOB B TKAHAX B HOpMeE
M MpU MATONIOrM4eCcKUX mpoueccax. Pome akTHBHBIX (OPM KuUCIOpOAa. AHTHOKCHIAHTEL
MeXaHH3M HX OHOJIOrHYecKoro AeicTBus. EcTecTBeHHBle aHTHOKCHMIAHTHI TKaHEH M HX
OGuonoruyeckas pons.

Tpancriopr Bemiects uepes memGpany. TpaHcmopT HesnekTponuTos. IIpoOHHLAEMOCTE
memOpan s Boael. Ilpocras auddysus. Cea3p  mpoHHLAEMOCTH membpan ¢
PaCTBOPMMOCTBIO  MPOHMKAIOMMX BEIIECTB B Jjunuaax. OGnerdennas auddysus.
TpaHcnopt caxapoB M aMHHOKHCIIOT 4epe3 MeMOPaHBI C Y4acTHeM NEepPEHOCYHKOB,
ITurouuTo3. INponumaeMocTsb meMmOpaHn 1ns Boael. OcMoc. KanunnsapHoe noausTHe BOABI
B paCTeHHAX. AKBaroOpUHBI.

Tpancnopt anekrponuros. Ipopunu MoTeHUMANa ¥ KOHIEHTPALMH MOHOB B JBOWHOM
aneKTpuieckoM ciioe. PasHoBecue [lomnana. TTacCMBHBIN TpPaHCTOPT; ABMIKYIIHE CHIIBI
TnepeHoca HOHOB. DnekTpoauddy3nontHoe ypaenenue Heprera-Ilnanka.

IIponniaemMocts U NPOBOAUMOCTE. MoneKyIspHBIE MEXaHU3MBI TIPOHHLAEMOCTH HOHOB.
ONEeKTPOXMMHUYECKUH MOTEHLUMAT B CHCTeMe, copepxaweit memOpany. CnocoGel
SHEpreTHIECKOro obecrieyeHus akTHBHOTO TPAHCIIOPTA. AKTHBHBIH TpaHCTIOPT HOHOB K*



u Na" uepes Kkuerounylo MemOpany. CTpoeHue M Mexammsm paGotsl K'Na'—
akTuBupyemor ATdazbl. Mexanusm 1 6uonoruyeckoe 3HaueHHe aKTMBHOTO TPAHCIIOPTa
noHoB Ca’* B SHIONIA3MATHYECKOM PETHKY/LTYME U MUTOXOHJPHUSX.

17. VonHble KaHalbl: TEOPUS OMHOPSJHOTO TpaHCHmopTa. VIOHOMOpPEI: NEPEHOCUMKH H
KaHanoo6pasyrouiue areHTsl. FoHHas CeJeKTHBHOCTE MeMOpaH (TepMOJMHAMHYECKHM W
KHHETHYECKMA noaxonpl). Moaens napannensHo (GYHKUMOHMPYIOIIMX MACCHBHBIX M
aKTHBHBIX ITyTeH NepeHoca HOHOB,

18. Ilorenuman neiicTBus. MexaHW3MBl aKTHBALMH M HMHAKTUBALMH KaHAIOB. ONHcaHMe
MOHHBIX TOKOB B MOZe/IH XOKKMHA-XaKC/IH. PU3HKO-XUMHUYECKHE TIPOLECCH B HEPBHBIX
BOJIOKHAX IpH MPOBEJEHHH pPSAOB HMIYJbCOB (PUTMHYECKOe BO36YMaeHHE).
OHeproobecneyeHne nNpoLeccoB PacnpoCTpaHeHus BO3OYKIAEHHS.

19. OGecnieyenne Guonoruyeckux cucteM oSHeprueil. OCHOBHBIE OTanmbl M (EPMEHTEI
raukonusa. Mexanusm obpasosanus AT® npu raukonuse. OCHOBHBIE Tanbl U (PEPMEHTHI
uukina Kpebea. Cunres AT® B umkne KpeGea. CBsisb TpaHcnmopra MOHOB M Tpolecca
NepeHoca IEKTPOHA B XJIOPOMIACTaX U MUTOXOHIPHSIX.

20. Jlokanuzauus 57EKTPOHTPAHCTIOPTHEIX Iemell B MeMOpaHe; CTPYKTYpHbIE AacCTEKThI
(YHKLMOHHMPOBAHHS CBA3AHHBIX C MEMOPaHOM MEPEHOCYMKOB; ACHMMETpPHS MeMOpaHBI.
OcHOBHBIE MOJIOKEHHA TeopuM MHUTYENA; JNEKTPOXMMUYECKUH TI'DAJMEHT MNPOTOHOB;
9HEPTU3HPOBAHHOE COCTOsIHME MeMOpaH; pone BekropHoit H+-AT®aze. Comnpsraiouue
KOMIIEKChl, MX JIOKamu3auus B MemOpaHe; (QYHKUMH OTHENBHBIX CYOBEIMHMLL
KOH()OpMaLMOHHBIE MEPECTPOIKH B MpoLecce 06pa3oBaHUs MAKpOdpra.

21. TIpoTeomMMnocoMBl Kak MOJIENb Ul U3YYeHHS MEXaHH3Ma SHePreTHYECKOTO CONMPSIKEHMUS.
baktepuoposoncun kak MomeKynspHblii GoToaneKTprueckuii reneparop. OU3MUECKHe
aCMeKTHl ¥ MOJIEJIH SHEPIeTHYECKOTO COMPIKSHUSI.

22. BuocuHTe3 MaKpoMOJIEKyI U perynsauus. O6mas cxema 6MocunTe3a 6enkoB. [eHeTHYECKHUiT
kod. Ilepenaua renernyeckoit mudopmaunu or JIHK k Genok-cuHTesupyromel cucteme
(Tpanckpunuus). Crnadcunr. Penapanus. Cunres 6enka B pubocomMax (Tpascsamus).

23.Tennas urxenepusi. Ilnasmunel. BuortexHonorns. I'enetnka. JIMCKPETHOCTh NMPH3HAKOB.
Myrauuu. ['eHoTun u penoTun. Dpomonus.

24. buonornyeckas MOABMKHOCTE. THMBI M NPUHLMITHATBHBIE MEXaHWU3MBI GHONOTHYECKOTO
ABHIKEHHs. MBILILIBI, )KTYTHKH, MUKPOTpYOOuKH. JIBIKEHME MPOTONasmMel. YCTPOHCTBO U
MEXaHH3M pabOThl COKDATHTEJBHOTO amnmnapata Mbilil. MoeKynaspHas CTpYKTypa H
(GU3NKO-XUMHUYECKHE CBONCTBA MEIIIEUHBIX GEITKOB.

25. IlpuHumnel npeobpa3oBaHus SHEPrHM B MEXaHOXMMMUYECKHX cucTeMax. Mogenu Xakciw,
Hemepesckoro, Xunna. MonekyasipHble MEXaHU3MBI HEMBILICYHOM TTOBHKHOCTH.

26. Peuentopsl M BHYTPHKJICTOYHAs CHrHanM3auMsa. [opmoHanbHas peuenuus. O6mue
3aKOHOMEPHOCTH B3aHMOIEHCTBUSA JIMraigoe B peuenTopaMi; paBHOBECHOC CBSA3BIBAHHE
rOPMOHOB. Posib  CTPYKTyphl mia3sMaTHYecKoii MemOpaHbl B Tpolecce Mepeaady
TOPMOHAJIPHOTO CHTHaJIa. PeLenTop-onocpe0BaHHbIH BHYTPUKIETOYHEIM TPAHCTIOPT.

27. Cencopnas peuenuus. ITpobneMa cOnmpspKeHHs MeXAY NEPBUUYHBIM B3aUMOLEHCTBHEM
BHEIIHETO CTUMyJa C PpeUEeNnTOpHbIM CyOCTpaToM M TreHepauueil  peuenTopHoro
(reHepatopHoro) mnoreHuuana. OOWME NpPEACTABNCHHS O CTPYKType H  (yHKUUH
PELIENTOPHBIX KIETOK. MeCTO pellenTOpHEIX NMPOLECCOB B paboTe CEHCOPHBIX CHCTEM.

28. @otopenenuus.  CTpoeHMe  3pHMTENBHOM  KiIeTKH. MonekynspHas OopraHu3alus
oropenenTopHOH MeMOpaHbl; IMHAMMKA MONIEKYJIBI 3pHTEILHOTO MHTMEHTa B MeMOpaHe.
3pHuTenbHBIE THUIMEHTHl: KIaCCH()UKALMA, CTPOEHHE, CHEKTPaJIbHBIE XapaKTePHCTHKH;
doroxuMuueckue npespaiieHns poAONCHHa.

29.PaHHMe ¥ TO3JHME PpELENTOPHBIE MNOTCHUMANBL. MEXaHU3MBl TEHEpalMH TO3[HEro
PELENTOPHOrO noTeHuMana. MexaHopeuenuus. MexaHOPELUENTOPsl OPraHOB YYBCTB:
opraHbl GOKOBOH JIMHMM. KOPTHEB OpraH BHYTpeHHero yxa. OOILiue Tpe/CcTaBlIeHHs O
pabote opraHa cimyxa.



30. Xemopeuenuus. OGonsnue. Bocnpusrue 3anaxos: nopory, kinaccupHKalusa 3amnaxos.
Bkyc. Bxycoele kauectsa. CTpoeHMe BKYCOBBIX KIETOK. mnpoGlieMa BKYCOBBIX
peuentopHsix 6enkos. Peuenuus MeauatopoB M ropMoHoB. IlpoGnema KIETOYHOTO
y3HaBaHus. MexaHM3MBbl B3aMMOJICHCTBHS KIIETOYHBIX NOBEPXHOCTEA.

31. JlefictBue usnyeckux dakropo. JleiicTBue HOHM3Mpyiomeli paauanuu. [lepBHUHEIE
NPOLECCHl MOIVIOUICHHUS HOHH3MPYIOWMX u3Nny4YeHuid. OTHOcHTenbHas Ouonormueckas
3 (PEKTUBHOCTL ~ PA3NMUHBIX BHIOB M3/ydeHuid. IlepBHuUHBIE (H3MKO-XHMHUUYECKHE
MPOLECCHI, NPUBOJAIIME K HHAKTHBaLMU MojieKyn. IIpsMoe W Henpsamoe neicTBHe.
JleficTBHE U3TydeHHIT Ha KIIETKY.

32. OneKTPOMarHUTHEIE TOJIS, X OCHOBHBIE XapaKTEpPUCTHKH. JeHCTBHE 3/1eKTPOMArHHTHBIX
noje Ha CyOKIETOYHBIC CTPYKTYpbl, KIETKM M OPraHW3Mbl, BO3MOJKHBIE MEXaHH3MBI
neiictBus. MarHuTHOe MNone M €ro JAeHCTBHE Ha OpraHu3M. BO3MOXHEIE MeXaHH3MBI
PELENLMH MAarHUTHOTO TIOJISI.

33. Temmepatypa u ee BIMSHHe Ha OHONOTMYECKHE TIPOLECCHl. BEICOKOE aBIeHHE H
MEXaHU3MBI €ro BAWAHMA Ha OMOOOBEKTHL VYIbTpasByK, €ro XapaKTepHCTHKH.
HeiictBytomue GakTopsl yIbTpa3ByKOBOIO MO, YIbTPasByKoBas 3XO0NOKALHUS.

34. ®otoburonorus: OcHOBHBIE (OTOGHOIOrMYECKHME NPOLECCH M UX 0OLIas XapaKTepHUCTHKA.
OCHOBHEIC GHOINMIMEHTBI, MX CTPYKTYpa, CTIEKTPhl MOMIOLIEHHS B CBA3M CO CTPYKTYpOi
MOJIEKYIL.

35. JlioMuHeCcHEHMsA, ee 3aKOHBI M poilb B  (OTOMpoIeccax. DuyopecueHus U
ochopecuerums. POTOXUMHUYECKHE NMPOLECCHl — HOTOBOCCTAHOBNEHHE, (OTOOKHCIEHHE,
(orousomepusauus, poropasnoxkenne. PoToceHcHOMIN3ALKS.

36. buodusuyeckue acnekThl (OTOCHHTE3a — COCTAB M CTPYKTYpa (DOTOCHHTETHYECKOi
eauHupl.  ConpspkeHHe mpoueccoB (OTOBO3GYKEACHHS € TMOCICAYIOUMMH 3BEHBSIMH
¢orocunresa. IMonumogansHOCTE  XpOMODOPOB, TMYTH  MHUTpaLUu SHEpruu B
(poTocHHTETHYECKOH eMHMIE, NIEPBUYHAS CTAOMIH3ALMS SHEPTHH BO3GYIKICHHS, COCTAB
MEXaHHU3MBI (YHKUMOHHPOBAHHUS 3/IEKTPOH-TPAHCIIOPTHOM LENH, pomb MeMOpaHHBIX
CTPYKTYP.

37. HavanbHele 3Tanbl B3aMMOJCHCTBHS KBAHTA CBETA C  POAONCHHOM 3PUTENBHBIX
doTopenentopor u 6aKTepHOPOAONCHHOM. MONEKYISPHBIE MeXaHU3MbI doroTponuzma,
¢oronepuonusma, Gororakcuca, GHOMIOMHUHECICHIMH.

Kpurepuu oueHkn

BerynurensHeiii 5K3aMeH NPOBOAMTCS MO GWIETAM B COOTBETCTBMM C 3afBJICHHOM
nporpammoii. Cofep)kaHHe 5K3aMeHa B acCNUpaHTYpy OXBaTBIBAET BCe MHUHHUMAIBHOE
COACPIKAHME, YCTAHOB/ICHHOEC DEACPAIbHBIMH [OCY1aPCTBEHHBIMH TPEGOBAHUAMHU K CTPYKTYpe
MpOrpamMM MOATOTOBKH HAYYHBIX W HAYYHO-TIEIArOTHYECKUX KaZIpOB B aCTUPAHTYpE, YCIOBHAMH
HX peanu3aluH, CPOKOM OCBOCHMS 3THX MNporpamMm, o0pa3oBaTebHBIX TEXHOJOTHi. DK3aMeH
MPOBOAMTCA MO 9SK3aMEHAUMOHHBIM OuiieTaM, BKIIOYAOMMM 2 BONPOCA M3 MPOrpaMMb
BCTYNHUTE/NBHBIX HCTIBITAHUA M | — coGeceoBaHKe MO HayYHBIM ITyOIMKALMAM NOCTYNAIONIErO
(mo pedepaty npu OTCYTCTBUH MyOMHMKALIHMiA).

Jlns onpeienenns KauecTsa OTBETA Ha BCTYNHTENbHBIX 9K3aMEHAX MPH MOCTYILICHHH B
aClIMPaHTYpy YYHMTBHIBAIOTCA CICAYIOIHE KPUTEPHUM: COOTBETCTBUE TEME; IOJHOTA PACKpHITHS
BOTIPOCA, NOJAKPENICHUE TEOPETHYECKUX NOJIOKEHU I NPUMEPaMH; NPABUIBLHOCT (PaKTHIECKOTO
Marepuana; Hay4HbIH YPOBEHb; JIOTHYECKas MOC/E0BATEIBHOCTE M3JIOKEHHs MaTepHaa;
3HaHWE TEPMHMHOJIOTUH; CTENeHb OCO3HAHHOCTH MOHUMAHHs W3YYEHHOTIO; NPABHIBHOE PEYEBOE
opopmneHue  (HaydHBIH CTHJNb  HM3JIOXKCHHMS, COOTBETCTBME HOPMAM  COBPEMEHHOTO
JUTEepPaTypHOTO A3BIKA),

BerynurenbHble HCNBITAHKSA IO NPOrpaMMaM MOATOTOBKH HAYYHEIX U HAYYHO-
nearorMYecKux KajapoB OLEHUBAIOTCA:

80-100 6anynoB - oTIMYHO,



60-79 6annos— xopoiuo,
40-59 GannoB — yIoBIETBOPUTENBHO;
Hwxe 40 6annoB — HeyAOBIETBOPUTENBHO

OTnu4HO

OTBET NONHBIA U pasBEPHYTHIM. IIpocmaTpyBaeTcs NMOHUMAHHE CYIIECTBA
npoGneMbl U nyTei e€ pewenus. [IpoAeMOHCTPUPOBAHEI YMEHHS BBIAENSTH
CYIIECTBEHHBIC NPU3HAKM TMOHATHH M IPHYHHHO-CJIEINCTBEHHBIE CBS3H
ABNICHWH; yMEHHS BKIIOYATHCA B JUCKYCCHIO, apryMEHTHPOBAaTh CBOIKO
NO3ULHIO, BBIPAXKATh OTHOLICHHE K T€M WM MHBIM TOYKaM 3peHus. OTBeT
CTPYKTYPUPOBAH, JIOTHYEH, TEPMHHOJIOTHYECKM OGOCHOBAH, YMEET TECHO
YBA3BIBATE TEOPHIO C NPAKTUKON. Peyb KOMMYHHKAaTHBHO LienecoobpasHas.

Xopoiio

OtBeT B UeNOM MONHEIN M apryMeHTHpOBaHHENA. IIpocnexuBaercs yMEHHe
BBIJIC/IATE [VIABHOE U CYLIECTBEHHOE, AHAIM3UPOBATE Pa3HBIE TOYKU 3PEHMS HA
npoGiieMy, IpU 3TOM He BCeraa 4YETKO apryMEeHTHpOBAaHA COGCTBEHHAs
nosuuus. OTBET BBICTPOEH JIOTHYECKM BEPHO, BBIABJIEHBI CYIECTBEHHBIE
NpU3HAKH MOHATHH, SBICHMH, JaHa MX 4YETKas WHTEPIPETalus, CHAeTaHEI
000cHOBaHHbIE BBIBOJBL Peyb KOMMYHHKAaTUBHO LienecooGpasHas.

Y noBneTBopuTe
JIBHO

OTBeT B 1LENOM pacKpbIBAaeT COAEpKAHUE BOMpOCa, HO JAOMYIIEHBI
CYyUIECTBEHHBIC OTK/IOHEHHMS OT TeMbl, [IpociexuBaercs mNOHUMaHME
3aiBJICHHOH MpOOJAEMBI, HO TNpH 3TOM OGHAPY)KHBAETCS HENOCTATOUHAS
NOCIeN0BATENILHOCTE M JIOTHYHOCTE CYX/IeHMM. J[OmyImeHsl HETOYHOCTH B
PacKpbITUM  TOHATHHA, TEOpUM, SBIEHMI [IpocnexxuBaercss monsiTKa
aHANM3UPOBaTE MHPOPMALMIO C pa3HBIX TOYEK 3PEHHS, HO He JeNaroTcs
000CHOBaHHBIE BBIBOBI.

Heynosnersopu
TENBHO

OTBer He mMOMHEIA, He apryMeHTHpoBaH. IlpeacTaBieHsbI pa3spo3HeHHbIe
3HaHHA MO CYLIECTBY BoOmpoca. JlonyuieHs! OlMOKH B ONpeAeJeHHH TOHATHHI
M uX wuHTeprpeTauuu. OOHapyxkuBaercs (parMEeHTAPHOCTL H3IIOKEHUS
MaT€puaja, HapyLeHHe JIOTHKH NPEACTABICHUS NOHATHH, ABICHUMA, TEOpUH.
Oteer TpeGyer yTouHeHMs M Koppekuuu. He mONy4eHBI OTBETH MO
OCHOBOMOJIArarOIlMM  BOMpOCaM  JUCUMIUIMHEL.  Peyr  OoTJIMYaeTcs
KOMMYHHUKATHBHO HELENeCO00pasHbIMHU NPOSBICHUAMH.

OueHka OTBETOB Ha BCTYNHTENBHOM 5K3aMEHE IPOBOAMTCH 3K3aMEHALMOHHOMN
KOMHCCHEH, NeHCTBYIOIEH Ha OCHOBAaHUH NPUKa3a,

MurumanbHoe KonuuecTeo Ganos He MOKET GBITH H3MEHEHO B X0/ IIPHEMA.

MaxkcnmanbHoe komuuecTBO GaUIOB 3a BCTYNMHTENbHBIN 5Sk3amen — 100 6annos,
MHUHHMAJIbHOE KOJIH4YecTBO — 40 Gannos.

p—t

Pexomennyemas iureparypa

@) OCHO6HAA TUmepamypa

Buodusuka: yuebnuw/A.B. Py6un. — M .: KHOPYC, 2016. — 192 ¢

2. buodpmsuka: YueOnuk mis Bysos / AprioxoB B. T'. - Mocksa, ExarepunOypr:
Axanemuueckuii [poekr, [lenosas kuura, 2016. - 295 ¢. - ISBN 978-5-8291-1081-
9.- Peskum noctyna: http://www.iprbookshop.ru/60018.html;

3. Dusuka u 6uodusuka / Koznosa E.K., Uepnbimr A.M.; AHTOHOB B.®., Koznosa E.K.,
Hepubiu  AM. - Mocksa: I'DOTAP-Meaua, 2015.- Pexum AOCTYMa:
http://www.studentlibrary.ru/book/ISBN9785970435267.html.




10.

11.

12

13.

{

0) dononnumenvnan numepamypa:

Kypasnes A. W., Benanoeckuii A. C., Hosukos B. 3., u ap., OcHOBEI QU3NKK U
Ouoduzuku. M.: Mup; BUHOM. Jla6opartopus 3Hamuii, 2008.— 384 c.

Ansbepte B., Bpeit [I., JIstonc JIx., u mp. Monekynapnas Guonorus kietku. M.,
2013;

AHTOHOB B.®., u np. buodusnka: Yueb. ans cTyn. Bhicul. y4e0. 3aBefieHuii. - M.:
['ymanur. uzn. uent BJIAZIOC, 1999. — 288 c.

AHTOHOB, B. @. ®uzuka u Ouodusmka: yueGHuMK ans CTYIEHTOB MEIHLIMHCKHX
By3oB / Kosnosa, E.K., Yepupim, A.M. - Mocksa: I'sotap-Menua, 2014, - 472 c. -
ISBN 978-5-9704-2788-0.

buodpusuka Bo3Oyaumoi Kietku - MokeBck: Perynspnas u xaoTuyeckas JUHAMMKa,
HHCTHTYT KOMMBIOTEpHBIX HceneaoBanuit, 2016. - 208 c. - ISBN 978-5-4344-0372-
6.- Pexxum nocryna: http://www.iprbookshop.ru/69341.html

buodusuka. Tom 1. Teopernueckas Guodusmka: Yuebuuk - Mocksa: MOCKOBCKHUii
roCynapCTBeHHBIN yHuBepcuTeT uMenu M.B. Jlomonocosa, 2004, - 448 c. - ISBN 5-
211-06110-1.- Pesxum noctyna: http://www.iprbookshop.ru/13075.html
BUO®USHKA: B 2 1. T. I: Teopernueckas Guodusuka; Py6un A.B. - Mocksa:
HsznarensctBo MI'Y, 2004.- Pexum AocTyna:
http://www.studentlibrary.ru/book/ISBN5211061101.html

Heanos W. B. OcHoBb! (usuku u Guodusuku ; Usanos U. B. - Cankr-TletepGypr:
Jlanp, 2012. - 208 c¢. - ISBN 978-5-8114-1350-8.- Pesxum JOcTyma:
http:f'fe.Ianbook.comfbooks}'element.php?pll_cid=25&amp;pl1_id=3801

Henecon [I., Kokc M. OcHOBEI 6uHOXHMHHU Jlenunmxkepa B 3.1. M.: BUHOM.
JlaGopatopus 3HaHuid.

Panuanontas 6uodusnka (MOHM3UpYIOIME H3TydeHHs) / Masypuk B.K., Jlomanos
M.®@.; Kynpsimos FO.B., Masypuk B.K., Jlomanos M.®. - Mocksa: QusmaTiur,
2004.- Pexxum octyna: http://www.studentlibrary.ru/book/ISBN5922103881 html;
Pannanyonnas Guodusmka. CBepXHWU3KOYACTOTHBIC H3MyueHHs / Pybun A.B.;
Kyapsimos 10.B., Py6un A.B. - Mocksa: ®usmatiut, 2014.- Pexum JocTyna:
http://www.studentlibrary.ru/book/ISBN9785922115650.html

PemuszoB, Anekcanap HukonaeBmu Menunuackas u Ouonoruueckas ¢usuka:
y4eOHuK - Mocksa: ['sotap-Meaua, 2014. - 656 c. - ISBN 978-5-9704-2955--6.
O#neneman, Esrenuii [lasunosuy Ousnka ¢ 3meMeHTaMH Onoduzuku: y4ebHuk -
Mocksa: I'sotap-Meaua, 2013. - 512 c. - ISBN 978-5-9704-2524-4.

AnekmpoHmbie pecypcsi

9BC  «Koncynsranm»:Jlanb [DNeKTPOHHBIH pecypc]: 3neKkTpoHHO-OMGNHOTEUHAs
cucteMa (OBC) /m3narensctro Jlaus. - http://elanbook.com/

Hayunas snexrponnas 6ubmiorexa eLIBRARY.RU ( https:// elibrary. ru /
defaultx.asp?) eLIBRARY.RU : Hayunas snekrpoHHas OuGmmoTeka @ caiir. -
Mockea, 2000 -  https://elibrary.ru. Pexum AocTyna: Uil 3aperHCTpHp.
N0NB30BaTe/Ie. - TEKCT: NEKTPOHHEIH,

Znanium.com  [DneKTpoHHBI pecypc]:  aMeKTPOHHO-GMOIMOTEYHas CHCTEMa
/Hayuno-usatensckuii uentp MHOPA- M. http://znanium.com/

bazvl 0annbix, uH@OpMaUUOHHO-CHPaAGOUHbIE U NOUCKOBIE CUCHICM b MeOuyUHCcKUe

HOUCKO@ble cucmemanl.

MedExplorer, https://med-explorer.ru/
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Medscape: http://www.medscape.com/

PubMed, http://www.ncbi.nlm.nih.gov/sites/entrez/

ITy6nuunas 6ubnuorexa Hayku, Meguumna: ropTan KpynHeimero
MEXIYHapOZAHOTO HAY4YHOIO JKypHA/a OTKPBITOrO A0CTYyNa:
http://www.plosmedicine.org/home.action

Iepuoouueckan newams
Buoxumus

Bronnerens sKcnepuMeHTanbHOM GHOIOTHH 1 MEIUIHHEI
Bectauk PAMH
ITaTorenes
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