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1. IlepeyeHb MJIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHH S M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAaHOBJIEHHBIMH B 00pa30BaTe/IbHOM MporpaMMe HHAUKATOPAMM J10CTHKEHUSA
KOMIIETeHIIM A

d®opmupyeMasi KomneTeHuus (¢ Kon n nHaumeHnoBanue Pe3yabTaTsl
yKa3aHueM Ko/Ja) HHIUKATOPA 00y4eHus Mo
AOCTHKEHU S AMCUHMILINHE
KOMIIETEHI[U U (MoayJi10)
ITK-1. OcyiecTBiaeHue MpOBEIECHUS [IK-1.1 OOyuarommiics
paboT 1o 0OpaboOTKE M aHAJIM3Y HAYYHO- JTOJDKEH
TEXHUYECKOH nH(pOpMaIK U
pEe3yJbTaTOB UCCIEAOBAHUI IIK-1.2 OO6yuaromuiics
JIOJIKEH:
IK-1.3 OOyuarommiics
JTOJIKEH:

2. lenu 1 MecTO AMCHUILINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

HCJII/I HU3YyUCHUS JUCHUIIINHBI:

JlucuumimHa peanusyercs B paMKax BapuaTUBHOW 4aCTH.

JI1st OCBOCHHSI TUCIIMILIIMHBI HEOOXOJMMBI KOMITETEHIINY, CPOPMHUPOBAHHBIE B PAMKaX U3yUCHHSI
CIEAYIOUMX  JUCHMIUIMH: MenunuHckas Ouodusuka, buodusuka HEMOHU3HUPYIOMIUX
u3ny4eHui, bruopusnka maTosorn4eckux mporeccos.

JucnummHa usydaercs Ha 2 Kypce B 4 cemecTpe

3. O0beM TUCHUTUINHBI (MOYJIs) B 32a4€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKajgeMHYecKUX HJIM ACTPOHOMHYECKHX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy
o0yJaromuxcs ¢ mpernogaBaTeieM (10 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITETbHYIO
padoTy 00y4aommXxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCIIUTLTUHBI COCTABIISAET 2 3a4. €11., 72 aKa. 9.

Bcero yacoB
O0beM TUCUMILTHHBI
Ounas ¢popma o0yueHus

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 72
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ MperoiaBaTeneM:

JIEKITUH 26

MPAKTUYECKHUX (CEMUHAPCKUX ) 26

npyrue ¢hpopmbl KOHTaKTHON paboTsl (PKP) 0,2
Y4eOHbIX YacOB Ha KOHTPOJIb (BKJIIOYAs Yachl MOATOTOBKH):

3ayer
Y4eOHBIX 9acOB Ha CAaMOCTOSATEIbHYI0 padoTy odydaromuxcs (CP) 19,8

DopMbl KOHTPOJIS CeMecTpbl

3a4er 4




4. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HAa HUX KOJIMYeCTBA aKaJeMHYeCKHX YaCOB U BH/I0B y4eOHbIX
3aHATHH

4.1. Pa3znenbl IUCHMILIMHBI M TPYI0EMKOCTD 110 BUIaM y4eOHbIX 3aHATHH (B
aKaJeMHU4YeCKHX 4acax)

Buabl yueOHbIX 3aHATHI, BKJIKOYAs
e Haumenosanue pasena / CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs u
n/n TeMbl U CHUILTUHBI TPYNOCMKOCTE (B Hacax)
KonTakTHasi pabora ¢ npenoaaBareieM CP
Jlek IIp/Cem JIao
1 buodusnka KJIeTKH 26 26 0 19,8
1.1 Tewma 1. Benenue. buodusnxa 3 3 0 2
KaK HayKa.
1.2 Tewma 2. Kuneruka 3 3 0 2
OMOJIOTHYECKUX MPOIIECCOB
1.3  Tewma 3. TepmoauHamMuka 3 3 0 2
OMOJIOTHYECKUX MPOIECCOB
1.4 Tewma 4. MonekynsipHas 4 3 0 2
ounodusmnka.
1.5 | Tewma 5. buodusuka memOpaH 3 4 0 2
1.6 | Tema 6. buodusuka peneniuu 3 3 0 2,8
1.7 | Tema 7. buodusuka 4 4 0 3
($hOTOOMOIOTHIECKIX
MIPOIIECCOB
1.8 Tewma 8. Pagnanmonnas 3 3 0 4
onodusnka
Htoro 26 26 0 19,8

4.2. Conep:xaHue TMCUMILIMHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc npakTudecknx/ceMuHapCcKuX 3aHATUN

Ne HaunmeHoBaHue pa3jieia / TeMbl Conepxanue
AU CHUILTHHBI
1 bBuodusuka KieTku

1.1 Tewma 1. BBeaenue. buopusuka kak Hayka. buoduszuka kak Hayka.

1.2 Tewma 2. Kuneruka 6nonorndeckux npoueccoB = Kunernka OMOJOrHUECKUX MPOLIECCOB

1.3 Tewma 3. TepmoauHaMuKka OMOIOTUYECKUX TepmoauHaMuka OGMOIOTUYECKUX
IPOLIECCOB IPOLIECCOB

1.4 Tema 4. MonekynsipHast Ouodusuka. MornexyisipHas Onodusuka.

1.5 Tewma 5. buodusuka mem6pan bruodusuka meMOopan

1.6 Tema 6. buoduzuka peneniuu buodusnka penenimmn

1.7 Tema 7. buodusuka GoToOHOIOrHYECKIX buodusuka GporodroIornyecKux
MPOIIECCOB MIPOIIECCOB

1.8 Tema 8. PagmanmonHas onopusnuka Pannannonnas onodusnka

Kypc neximoHHbIX 3aHATHIA

Ne HaunmeHoBaHue Coaepixanue
pa3aeiia / TeMbl
AUCUHMITUHBI
1 buodpusuka KieTku

1.1

Tema 1. Beenenue.
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1.2

buodusuka xak Hayka.

Tema 2. Kuneruka
OHMOJIOTUYECKUX
MIPOIIECCOB

MIPOLIECCHI U 3aKOHOMEPHOCTHU B KHUBBIX CUCTEMAaX.
Mertoponorndyeckue Bonpockl 6nopusuku. Mcropus pazButus
oteuecTBeHHOU Onodu3nku. CoBpeMeHHbIe HallpaBJICHUS B
ounodusuke. [IpuknagHoe 3HaUeHUE OHODUZUKY.

OcHOBHBIE 0COOCHHOCTH KUHETHKHU OUOJIOTHYECKUX MPOIIECCOB.
Ornucanue TMHAMUKHA OMOJIOTMYECKUX IPOILECCOB Ha SI3bIKE
XUMHUYECKON KMHETUKU. MaTemMaTuuecKkue MojieNu. 3a1auu
MaTeMaTHYeCKOT0 MOJIeUpoBaHus B Ouonoruu. Odiue
MPUHIUITBI TOCTPOCHUS MATEMATUYECKUX MOETICH
ouonorudeckux cucreM. [lonsarue agekBaTHOCTH MOJIEIH
peanbHOMY 00BEKTY. JluHaMu4Yeckre MoIeNIn OMOIOTUIECKUX
npoiueccoB. JIMHeHbIE U HETMHEWHBIE MpoLecChl. MeTo bl
KadecTBEHHOHU Teopun audhepeHInaIbHbIX YpaBHEHUIH B
aHaJIM3e TMHAMUYECKUX CBOMCTB OMOIOTUYECKUX MTPOLIECCOB.
[TonsiTrie 0 Ga3zoBoii MIIOCKOCTH U (Pa30BOM MOPTPETE CUCTEMBI.
BpeMennas nepapxust u npuHIUN "y3Koro mecra" B
OMOJIOrMYECKUX CHUCTEMaXx. Y IPaBIISIIOIINE TapAMETPBHI.
BricTphie 1 MeAsIeHHBIE TIEPEMEHHEIE.

CriocoObI MaTEMaTHYECKOTO OMUCAHUS TIPOCTPAHCTBEHHO
HEOJTHOPOAHBIX cucTeM. CTallMOHAPHBIE COCTOSHHUS
OMOJIOrMYECKUX CUCTEM. MHOKECTBEHHOCTh CTallMOHAPHBIX
COCTOSTHUH. Y CTOMYMBOCTH CTAllMOHAPHBIX COCTOSIHUM. Moenu
Tpurrepsoro tumna. [Ipumepsi. CunoBoe U napameTpuyecKoe
nepekioueHue Tpurrepa. ['mcrepesucHsie sBIEHUS.
KonebarenbHbIe mporiecchl B OMoiorun. ABTOKOJICOaTeIbHBIC
pexxumsl. [IpeaenbHbie HUKIIBI U UX YCTOWYMBOCTD. [IprmMepsl.
[IpencraBieHust 0 NPOCTPAHCTBEHHO HEOIHOPOAHBIX
CTAIIMOHAPHBIX COCTOSHUAX (IMCCUNATUBHBIX CTPYKTYpPAX) U
ycloBusX Ux odpasoBanus. Kunernka pepmMeHTaTUBHBIX
nporeccoB. OCOOEHHOCTH MEXaHU3MOB (pepMEHTATUBHBIX
peaxuuii. [lonsaTue o ¢pusznke pepMEeHTAaTUBHOTO KaTaau3a.
Kunetnka npoctedimx ¢pepMeHTaTUBHBIX peakivid. Y cIoBUs
peanu3anyy CTallMOHApHOCTHU. Y paBHeHUE Muxasnuca-
MenreH. BnusHue MoinpuKkaTopoB Ha KHHETUKY
(bepMeHTaTUBHBIX peakiuil. O0mMe NpUHLIMIIBI aHaIu3a Oosee
CJIO’KHBIX (pepMEHTATUBHBIX peakiuii. BnusHue remnepaTypbl
Ha CKOPOCTh peakiuii B OMOJIOrMUECKUX CHCTEMAX.
B3anMocCBsI3b KHHETUYECKUX U TEPMOIMHAMUYECKUX
napameTpoB. Posib KOH(OpMalMOHHBIX CBOWCTB
OMOMOINMEPOB.

1.3

Tema 3.
TepmoanHaMuka
OMOJIOTHYECKUX
MIPOIIECCOB

Knaccudukanus tepMoanHaMuuecKux cucteM. [lepBolii u
BTOPOU 3aKOHBI TEPMOIMHAMHUKH B OMOIOTHH. PacueTsl
DHEpPreTHUecKux dPPEeKToB peakinuil B OMOTOTHIECKIX
cuctemax. XapakTepuctuueckue QyHKIUN U UX
UCIIOJIb30BAaHUE B aHAIN3€ OMOJIIOTHYECKHUX MPOLIECCOB.
N3menenne sHTPOIHUU B OTKPHITHIX cucTemax. [locrymar
[Ipuroxuna. TepMoguHaMUUYeCKHUE YCIOBHS OCYIIECTBICHUS
CTaIlMOHAPHOTO cOCTOSIHUSA. CBA3b MEXKy BETMUUHAMU
XMMHUYECKOTO CPOJICTBA U CKOPOCTSIMH PEaKIIHM.
TepMoauHAMUYECKOE CONPSIKEHUE PEAKIIUI U TEIIIOBBIE
3¢ (heKTh B OMOJIOTHYECKUX CHUCTEMAX.
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1.4

Tewma 4. MonexynsipHas
onodusuka.

[TousaTie 000OIIEHHBIX CHII U TOTOKOB. JInHEHbBIE
COOTHOUIEHUS U COOTHOIIEHHS B3auMHocTU OH3arepa.
TepmoarHaMKKa TPaHCHIOPTHBIX IporeccoB. CTamoOHApHOE
COCTOSIHME M YCJIIOBHSI MUHUMYMa CKOPOCTH MIPUPOCTa
suTponuu. Teopema [Ipuroxuna.

[TpumeHeHne TMHEHHON TePMOANHAMUKY B OMOJIOTHH.
TepmoarHaMHUeCKHE XapaKTEPUCTUKU MOJIEKYIISIPHO-
SHEPreTHUECKUX MPOIECCOB B OnocucTemax. Henunelinas
TepMoauHamuka. OOue KpUTepu yCTOWIMBOCTH
CTallMOHAPHBIX COCTOSIHUN U Mepexo/ia K HUM BOJIM3H U BAAIU
oT paBHOBecHsl. CBSI3b SHTPONUH U HH(OPMALIUU B
OMOJIOrMYECKUX CUCTEMAX.

[TpocTpancTBeHHAast OpraHU3aLus OUOTIONINMEPOB.
Makpomorekyina Kak OCHOBA OpraHu3alui OMOCTPYKTYP.
[TpoctpancTBeHHast KOHPUTYpAIH OHOIIOIUMEPOB.
CraTtuctuyeckuil Xapakrep KoH(popMaluyu OMOMOIUMEPOB.
YcioBus cTabUIBLHOCTH KOHPHUTypAIIMA MaKPOMOJIEKYI.
da3oBeie nepexoabl. [lepexoasl r100yna-KiyooK.
KoonepaTtusHsbie cBoiicTBa MakpoMoJeKyl. TUmbl 00bEMHBIX
B3aMMOJICHCTBUI B OEIKOBBIX MaKpoMoJieKyaax. Bogopoaubie
cBs3U: cuibl Ban-nep-Baanbca; anekrpocratudeckue
B3aMMOJEICTBYS; IOBOPOTHAS U30MEPUS U SHEPTUs
BHYTPEHHETO BpaiieHus. Pacyer o6uieit koHdopmaum
SHEepruu onuononuMepoB. B3zanumoaelcTBe MaKpOMOJIEKYJI C
pactBoputeneM. CoCcTossHUE BOABI M THIPOPOOHBIE
B3anMoJieiicTBUs B GuocTpykTypax. Ilepexoasl criupaib-
KITyOOK.

Oco0eHHOCTH IPOCTPAaHCTBEHHOM OpraHu3anuu 6eiIKoB U
HYKJIEMHOBBIX KUCIOT. Mozenu GpuOpuuIsipHbIX U
rno0yssipHbIX OenkoB. KonnuecTBeHHas: CTPYKTYpHas TE€OpHUs
Oenka. J[nHaMu4yeckue cBOMCTBA INIOOYISIPHBIX OEJIKOB.
CtpyKTypHBIE M SHEpreTudeckre GakTopsl, ONpeAesIonye
JUHAMHYECKYIO TOJIBUKHOCTH OenkoB. ['uneprnosepxHocTu
ypOBHEW KOH(PHUPMAIIMOHHOH 3Hepruu. JluHamuueckas
CTPYKTYpa OJIMTOTIENTHAOB U TIO0YISIPHBIX OEIKOB;
KOH(pHpPMAIMOHHAS MOJBH)KHOCTb. MeTO bl U3yUeHUs
KOH(UPMaIlMOHHOM MOABUKHOCTH: N30TOMHBIN OOMEH,
JIOMUHECLEHTHbIE MeToAbl, JIIP, raMMa-pe3oHaHcHas
criekTpockonus, IMP BBICOKOr0 pa3pemeHust, UMITYJIbCHBIE
MmeTobl AIMP, MmeTonb! MonexkynsspHol quHaMuku. KapTel
YpOBHEW CBOOOHOM SHEPTHH MENTH/IOB.

CBsI3b XapaKTEPUCTUK KOH(POPMALIMOHHONW MOIBMKHOCTH
0eNKOB ¢ X (DYHKIIMOHATBLHBIMU CBOMCTBaMHU. [lnHAMUKA
AIIEKTPOHHO-KOH()OPMAITMOHHBIX NTepexo10B. Poib BobI B
TuHamMuKe 6enkoB. Posib KoH(GOpMaIMOHHON MOJBUKHOCTH B
(GYHKIIMOHUPOBAHUH (PEPMEHTOB U TPAHCIIOPTHBIX OEJIKOB.
DONEeKTPOHHbIE CBOMCTBA OMOMOIUMEPOB. DIEKTPOHHBIE YPOBHU
B 6uonomepax. OCHOBHBIE THUITbI MOJIEKYJISIPHBIX OpOuTaselt u
ANIEKTPOHHBIX COCTOSTHUN. Cxema SI0I0HCKOTO JJIsT CIIOKHBIX
mouekyi. [Tpuanun ®@panka - KoHgoHa U 3aKOHBI
bayopecteHmu. JIFOMUHECTICHITHS OMOIOTUYECKU BaKHBIX
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1.5

1.6

Tema 5. buodmusuka
MeMOpaH

Tewma 6. buoduszuka
penenuuu

MoJIeKyl1. MexaHu3Mbl MUTPAllUU SHEPTUU: PE30HAHCHBIN
MEXaHU3M, CUHTJICT-CUHIJICTHBIA U TPUILICT-TPUILICTHBIN
MEPEHOCHI, MUTpaIs SKCUTOHA. [Ipupoa runepxpoMHOro u
TUIIOXPOMHOTO 3(pPeKTOB.

Bo30ysxaeHHble COCTOSTHUS U TpaHChOopMaIus SHEPTUU B
ouoctpykrypax. IlepeHoc 3nekTpoHa B OMOCTPYKTypax.
Paznuynble puznyeckrue MOJENH MepeHoca IEKTPOHa.
TynnensHbil 3P Pext. TyHHETMpPOBaHNE C yIaCTHEM
BUPTYaIbHBIX YPOBHEH. DIEKTPOHHO-KOH()OPMALIMOHHbBIE
B3aMMOJICHCTBHS U PEIaKCAlMOHHBIE IPOIIECCHI B
OMOCTPYKTYypax.

CoBpeMeHHBIE MPEICTaBICHUS 0 MEXaHU3Max
(bepMEeHTAaTUBHOTO KaTalln3a. DJIEKTPOHHO-KOH(POPMALIMOHHBIE
B3aUMO/ICHCTBUA B (DepMEHT-CyOCTPATHOM KOMILIEKCE.
dopmyra 17151 KOHCTaHThI CKOPOCTH 00Pa30BaHUS
MHOTOLICHTPOBOI aKTUBHOW KOH(HUTypaLIH.

CrpykTypa 1 GyHKIHOHHPOBAaHUE OMOJIOTHUECKUX MEMOpaH.
MemOpaHa KaK yHUBEpCaIbHbIIl KOMIOHEHT OMOJIOIHYECKUX
cucreM. Pa3BuTue npencTaBiIeHu O CTPYKTYPHOU
OpraHu3aly MeMOpaH. XapakTepuCTHKa MEMOpPaHHBIX OCJIKOB
U TMNUI0B. [lMHaMuKa CTPYKTYpPHBIX 3JIEMEHTOB MEMOpPaHBI.
benok-nmunuansle B3anMoaencTsua. Boaa kak coctaBHOR
arIeMeHT OnomMeMOpaH. MoienbHbIe MEMOpPaHHBIE CHCTEMBI.
MoHocnoit Ha rpaHune pasziena ¢a3. bucnoiinpie MeMOpaHsbI.
IIpoTeonunocomsl.

MounexynsgpHbple MEXaHU3MBI IIPOLIECCOB SHEPTETUYECKOTIO
comnpspkeHus. CBsi3b TpaHCIIOPTa HOHOB U IIPOLECca IepeHoca
AJIEKTPOHA B XJIOPOIUIACTaX U MUTOXOHApHX. JIokanu3anus
AIIEKTPOTPAHCIIOPTHBIX 1ieniel B MeMOpaHe. CTpyKTypHBbIE
acIeKThl (PYHKIIMOHUPOBAHMS CBA3aHHBIX ¢ MEMOPaHOM
MEPEHOCUYUKOB. AcuMMeTpus MeMOpaHbl. OCHOBHBIE
II0JIOKEHUS Teopuu Mutueia. DJIeKTPOXUMUYECKUI TPaiueHT
IPOTOHOB. PHEPTU3UPOBAHHOE COCTOSIHUE MEMOpaH; poJib
BeKTOpHOU H+-AT®a3s1. Conpsraroniyie KOMIIJIEKCHI, UX
Jokanu3anus B MeMOpane. OyHKIINY OT/IENbHBIX CYyOBEANHHIL.
Kondopmannonsslie nepecTpoiiku B mporecce 00pa3oBaHUs
Makpo3pra. bakTepruopo10ncHH Kak MOJEKYISPHBIN
dorosnexTpuueckuil reHepaTop. PU3NUECKUE aCHEKTh U
MOJIETHN SHEPTeTUYECKOTO COMPSKEHUSI.

['opmonanbHas penerniyst. O0mMe 3aKOHOMEPHOCTH
B3aMMO/ICHCTBUS JIUTAH/IOB B perenTopamMu. Posb cTpyKTypsl
TUTa3MaTHIECKON MeMOpaHbI B IpoIiecce mepeaadn
TOPMOHAJILHOTO CUTHAaNa. Penientop-onocpe1oBanHbIN
BHYTPHKJIETOUHBIN TpaHcnopT. [Ipencrasnenns o
IIUTOIUIa3MEHHO-SIEPHOM TpaHcropTe. MeTobl HcCIeI0BaHUs
TOPMOHAITBHBIX PEIIETITOPOB.

Cencopnas peuenuus. [Ipobrema conpspkeHUs MEXIY
MEPBUYHBIM B3aMMOICHCTBHEM BHEIIHETO CTUMYJIA C
peLenTOpPHBIM CYOCTpaTOM U reHepalyel peenTopHOro
(renepaTopHoro) norexuana. OOIMe npeIcTaBIeHUs O
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1.7

Tema 7. buodmusuka
(hoTOOHOTOTHYECKUX
MIPOIIECCOB

CTPYKType U QYHKIIMH PELENTOPHBIX KJIETOK. MecTo
PeLeNnTOPHBIX MPOIECCOB B pab0OTe CEHCOPHBIX CUCTEM.
®dotopenenius. CTpoeHUE 3pUTEIBHON KIETKU. MoJiekysipHas
opranu3zaiys GpoTopenenTopHOi MeMOpaHbl; AMHAMHUKA
MOJIEKYJIbI 3pUTENLHOTO MUTMEHTa B MeMOpaHe. 3puTeNbHbIe
HMUTMEHTHI: KIacCU(PHUKAIHS, CTPOCHUE, CIEKTPaIbHbIC
XapaKTepUCTUKHU; GOTOXUMHUYECKHE IPEBPAIICHUS POJIOTICHHA.
PanHue 1 no3gHue penenTopHble NOTEHIUAIbI. MeXaHU3MBbI
TeHEePALMH O3/JHETO PEeLENTOPHOrO NOTEHLINANIA.
Mexanopeuenuus. PenentopHsie OKOHYaHUS KOXKH,
IIponpuopenenTopel. MexaHopeuenTopsl OpraHoB YyBCTB:
Opranbl OOKOBOM JIMHUU, BECTHOYISPHBINA anmnapar, KOpTHEB
opras BHyTpeHHero yxa. O0iue npeacraBieHus o padote
oprasa ciayxa. CoBpeMeHHBIE ITPEICTAaBICHHS O MEXaHU3MaxX
MEXaHOPELEIINH; T€HePaTOPHBIN NOTEHIIHAIL.
DIIeKTpOpEIEIIHSI.

Xemoperneniusi. ObonsHue. BocnpusTre 3amaxos: mOpor,
kiaccugukanus 3anaxos. Bkyc. BkycoBrle kauecTBa.
CtpoeHue BKyCOBBIX KiIeTOK. [IpobiieMa BKyCOBBIX
penienTopHbIX OenkoB. Penenius MeanaTopoB U TOPMOHOB.
[TpoGiiema KIE€TOYHOTO y3HAaBaHUA. MeXaHU3MbI
B3aWMO/JICUCTBHUSI KJIETOYHBIX TOBEPXHOCTEH.

MexaHnu3mbl TpaHc(hOpMaluy SHEPTUH B IEPBUYHBIX
dorobOuonornueckux mporeccax. BzaumoaeiictBue KBaHTOB €
MoJekynamu. [lepBuanbie HOTOXMMUYECKHE PEAKIIUH.
OcHoBHBIE cTaguK (POTOOMOIOIUYECKOI0 IpoLiecca.
Mexanu3mbl GOTOONOTOTHUECKUX U (POTOXUMHUECKUX CTATUH.
Kuneruka porobuonornyeckux npoueccon. [IpoGiemsr
pas3ziesieHus 3apsAA0B U epeHoca 3IEKTPOHa B IEPBUYHOM
¢dorobOuonoruueckoM mporecce. Posb 351eKTpoHHO-
KOH(OPMallMOHHBIX B3aUMOJICHCTBUI.

buodusuka Gorocuntesa. CTpykTypHas OpraHuzaius 1
¢GbyHKIIMOHMpOBaHHE (DOTOCHHTETHYECKUX MeMOpaH. /[Ba Tuna
IIMIMEHTHBIX CUCTEM M JIBE CBETOBbIE peakunu. Opranuzanus u
byHKIMOHUpOBaHUE (HOTOPEAKITMOHHBIX IIEHTPOB. [Ipobaemsr
NEPBUYHOTO aKTa (POTOCHHTE3a. DIIEKTPOHHO-
KOH(OpMallMOHHbIE B3aUMOAeCcTBUSA. DPOTOMHPOPMAIIIOHHBIH
nepexoa. Kuneruka n ¢pusnueckue MexaHu3Mbl IepeHoca
AIIEKTPOHA B 3JIEKTPOH-TPAHCIOPTHBIX LETISIX MpU
¢dorocunTe3e. MexaHu3Mbl CONPSIKEHUS] OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIUi C TpaHCMEMOpPaHHBIM IEPEHOCOM
npoToHa. OCOOEHHOCTH U MEXaHU3MBI (POTOIHEPTETUUECKUX
peaxiuii 6aKTe-pruoOpPOIOTICUHA U 3PUTENBLHOTO MUTMEHTA
POJIOTICHHA.

doToperyisTopHble U POTOAECTPYKTUBHbBIE MPOIIECCHI.
OcHOBHBIE THIIBI (POTOPETYIATOPHBIX PEAKIUil paCTUTENBHBIX U
MHUKPOOHBIX OpTraHU3MOB: (poTOMOpGOTeHe3, GOTOTPOIH3M,
¢dororakcuc, POTOMHAYLIMPOBAHHBIN KapoTHHOTreHe3. CIeKTpHI
JeicTBus, pupoaa GoToOpeenTOPHBIX CUCTEM, MEXaHU3MBbI
NepBUYHBIX (poTopeakiuii. PUTOXpPOM Kak (HoTOoperenTopHas
CUCTEMa Peryysaluuu Metadbonu3Ma pacteHuil. MonekysipHble

8



CBOHMCTBA M CHIEKTPaJIbHbIE XapaKTEPUCTUKN PUTOXPOMA.
[TonsiTHE O POTOXPOMHBIX MOJIEKYIaX U (POTOXPOMHOM
MexaHHu3Me (POTOaKTHBAIMH (PEPMEHTOB.

1.8 Tewma 8. Pagmanmonnas buosiornueckoe 1eiicTBUE HOHU3UPYIOMINX U3Ty4CHUH.

ounodusnka [TepBryHbIC ¥ HaYAIbHBIE OMOJIOTUYECKHUE TPOIIECCHI

MOTJIOIIECHHS SHEPTrUU HOHU3UPYIOIIHNX U3JIy4CHU.
MexaHu3Mbl OTJIOIICHHS] PEHTTEHOBCKHUX U raMMa-u3Ty4eHUH,
HEUTPOHOB, 3apsYKEHHBIX YaCTUL. DKCIO3ULUOHHBIE U
MOIJIOLICHHBIE 103bl U31y4YEeHUI. EAMHULIBI aKTUBHOCTH
PaAVOHYKINI0B. ENMHUIIBI 103 MOHU3UPYIOIIMX U3JIYy4CHHH.
®daxTop U3MEHEHUS /103bl 00JIy4eHUs. 3aBUCUMOCTh
OTHOCHUTEIIbHOI Ononorundeckoit 3h(peKTUBHOCTH OT JTMHEUHBIX
MoTeph dHepruu n3nydeHuit. "Maubie" u "Gomnbime" 10361
paananuu. CTOXaCTUYECKHE U CTaTUCTUYECKUE 3PPEKTHI.

5. Y4eOHO-MeTOoAMUYeCKOE 00ecnieYeH e I CAMOCTOSATeIbHOM padoThl 00yYaKOIIUXCH 110
AUCHHILIMHE (MOIYJIIO)

VYrirybneHue 3HaHUH 110 KypCy OCYIIECTBIISICTCS 32 CYET OpraHU3allii CaMOCTOSITEIIbHON paObOThI
CTYJEHTOB IO pa3/ieiaM, yCTaHOBJICHHBIX TPOTrPAMMOM TUCHUTUIHHBI.

1.

10.

11.
12.
13.

3naueHue OMOGU3UKH ISl METUIIUHBI, CEIbCKOTO X035 CTBA, IKOJIOTHH, KOCMHUYECKHUX
UCCIIE0BAHUN.

Paznensr Onodu3uky — Onodu3uka CI0KHBIX CHCTEM, OMOPU3NKA KIICTKH,
MoJIeKyJsipHas Onodusmka.

buodusnueckue MeTo bl UCCIETOBaHMS - CIIEKTPaNIbHBIE, 2JIEKTPUUECKHUE,
PaaAMOU30TOIHbIE, (PUIUKO-XUMUYECKHE, MUKPOXUMUYECKHE.

[Ipocreiinre KHHETUIECKHUE MOJIENTA OMOJIOTMUYECKHUX MPOIIECCOB

HccnenoBanne cTallMOHAPHOTO COCTOSIHUS CUCTEM.

CpaBHMTENbHBIE 0COOEHHOCTH KJIACCUUECKOW TEPMOJIMHAMUKH U TEPMOJUHAMUKU
HEOOpaTUMBIX MPOIIECCOB.

[TpoGiiemMa HENMMHEWHOCTH B TEPMOJMHAMUKE OMOJIOTMUECKUX CHCTEM.

OO111e 3aKOHOMEPHOCTH (HOPMUPOBAHHSI MAKPOMOJIEKYJ.

KoBanenTHsle u crnadbie cBs3M (KyJIOHOBCKHE B3aUMOJICHCTBUS, BOJOPOIHbIE CBS3H,
cuisl Ban-nep-Baanbca, qucnepcHbie CHITBI).

Pa3BuTHe mpencraBieHHi 0 CTPYKTYpHOU OpraHU3aliii MEMOpaH: JTUIHIHAs TEOPHs,
MOJIEIb «COHJIBUY», TEOPUS «KYHUTAPHOU MEMOPaHbI».

HcTopus OTKPBITUS M U3yUEHHUS] OMOITEKTPUUECKUX SBJICHHIH.

ONeKTPOJHbIE U MIOHHBIE TOTEHIIUAIBI.

CoBpeMeHHOE NPeICTaBICHNE O MEXaHU3ME TeHepalluy MOTEHIINAIOB MTOKOS U IEHCTBUS.
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14. Metoapl OMOo(U3NIECKUX MUCCIICIOBAHNUN CTPYKTYPhI B CBOMCTB MOJIEKYII C

HCIIOJIb30BAaHUEM 3JIEKTPOMArHUTHOTO U3JIYYEHUS: PEHTT€HOCTPYKTYPHBIN aHaIN3,
JTy4deBasi yAbTPaAaMUKPOMETPHUS, Pa3IMUHbIC BUbI CIIEKTPOCKOIUH, Ja3epHast
CIIEKTPOCKOIIHNS, ICKTPOHHBIN NTapamMarHuTHbIA pe3oHaHc (DI1P), saepHblii MarHUTHBIN

pesonanc (SIMP).

15. MexaHu3Mbl IOTJTIOLICHNUS U U3JIy4YEHHsI KBAHTOB OMOMOJIEKYJIaMH.

16. O6pazoBanne CBOOOIHBIX PATUKAIOB MPH B3aUMOACHCTBUU HOHU3UPYIOLIEH pajnaliy ¢

B€IICCTBOM.

17. Enununel 103wl (peHTreH, $G3p, paa, 63p), SHepruu (3JIEKTPOH-BOJIBT) U AKTUBHOCTH

(xtopu). CUCTEeMHBIEC U BHECUCTEMHBIE €IMHUIIBI U3MEPEHUH.

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0eceYyeHrue TUCHHILIMHBI (MOAYJIs1)

6.1. Ilepeuennb yueOHoii IUTEPATYPbI, HEOOXOAMMOM /I OCBOCHH S JUCHUIIMHBI (MOIYJISA)

OcHoBHas1 yueOHasi IUTEpaTypa:

1.

2.

buodwusuka: Yueb. ansa crya. By3oB / Ilox pen. B.®. AntonoBa .— 1l-e u3a. — M. :
BJIAZ1IOC, 2000 .— 287c. (23 3K3.)

HaBeinoBa, O. buodwusuka: koncmekt mekuuid / O. JlaBeimoBa, A. Hukwuss;
MunuctepctBo oOpasoBanust u  Hayku Poccuiickoit ®enepauun, PenepaibHoe
roCyIapCTBEHHOE O10JKETHOE o0pa3oBaTeNbHOe YUPEKICHHUE BBICILIETO
npodeccuoHaibHOr0 o0pa3zoBanust «OpeHOYyprcKuil ToCyaapCTBEHHBIN YHUBEPCUTETY. -
Openbypr: OI'Y, 2013. - 104 c.; To xe [DOnektponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291. (21.06.21)

Makcumos, I'.B. buodusuka Bo36ynumoii kierku / I'.B. Makcumos. - MockBa; H>xeBck:
W>keBCcKHd MHCTHTYT KOMIBIOTEPHBIX UcchenoBannid, 2016. - 207 c. - ISBN 978-5-4344-
0372-6; To xKe [D71eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=467920. (21.06.21)

JlonoJIHUTEIbHAS y4eOHas1 JuTepaTypa:

1.

Cawmoiinos, B.O. Menumuackas 6uodusnka: yaeOHuK utst By30B / B.O. Camoiinos. - 3-¢
u3[., ucnp. u gon. - Cankr-Ilerepoypr: CrerJlut, 2013. - 604 c.: Tabiu., ui. - bubauorp.
B kH. - ISBN 978-5-299-00518-9; To xe [OnexrponHbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912. (23.06.21)

Kynpsmea H.C. ®@usnueckas xumus: ydeO. st OakanmaBpoB By30B.— M. : IOpaiir,
2012 — 340c. (25 2x3.)

6.2. IlepeyeHb 3J1eKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHbIX NPO(eCcCHOHAIBHBIX
0a3 JaHHBIX M1 HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HanMeHoBaHMe TOKYMEHTA € YKa3aHUEM PEKBU3UTOB
n/n
1 Horosop Ha goctyn k 9bC ZNANIUM.COM wmexny baml'V B nmune nupexropa CO
BamI'V 1 OO0 «3nannmym»Ne 3/22-56¢ ot 05.07.2022
2 Horosop Ha noctyn k 9bC «3bC FOPAUT» (momHas kosutekius) mexay baml'V B nuie
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nupexropa CO Baml'Y 1 000 «dnekrponnoe m3narenbcto KOPANUTY Ne 1/22-56¢ ot
04.03.2022

3 JHorosop Ha noctyn k ObC «YHuBepcurerckas 0ubimoTeka oniaa» mexay baml'y u
«Hexcmeauna» Ne 223-950 ot 05.09.2022

4 Horosop Ha noctyn k ObC «Jlaub» mexay bamlV u uznarensctBom «Jlanb» Ne 223-948
ot 05.09.2022
5 Horosop Ha noctyn k ObC «Jlauby mexny bamlV u uznarensctBoM «Jlaas» Ne 223-949
ot 05.09.2022

6 Cornamenue o cotpynuudecte Mexxay baml'y u u3zgarenscrom «Jlaub» No 5 ot
05.09.2022
7 OBC «3b baml'¥», 6eccpounslii oroBop Mmexay baml'yY u OOO «OTKpbIThIE

oubmmoreunsie cucteMb» Ne 095 ot 01.09.2014 1.
Horosop Ha B/ nuccepraumii mexay bamlV u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noaxiroueHnn kK HOb u o nmpenocrasnenun gocrymna k oobekram HOb mexay
baml'V B nune nupexkropa CO baml'y ¢ ®I'BY «PI'b» Ne 101/HOb/1438-I1 ot
11.06.2019
10  Jloroop Ha goctym k OBC «bC IOPAWT» (monmas xomtexius) mexay YYHuT B nuie
mupextopa CO YYHuT u 000 «dnekTponHoe m3narenscTo FOPAWT» Ne 1/23-36¢ ot
03.03.2023

oo

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHUKAUMOHHOM ceTH « UHTEepHeT» (naJiee -
cerb «AHTEpHET»)

Ne i/ Anpec (URL) Onucanue CTpaHULbI
1 http://www.biophys.msu.ru/general_courses/biophysics/ = Kypc o6rieti 6nodusuku
2 http://www.maik.ru/ru/journal/biofiz/ Kypnan onodusmnka

6.3. [lepeueHb JMIEH3MOHHOTO ¥ CBOOOHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOIO
o0ecrneyeHusi, B TOM YHCJI€e 0Te4eCTBEHHOI0 MPOU3BOACTBA

HaumenoBanue MpOorpaMmMHoOro odecrneyeHus
Office Standart 2007 Russian OpenL.icensePack NoLevel Acdmc

Windows 10

Mathcad Education

Kaspersky Endpoint Security

7. MaTrepuajabHO-TeXHUYeCKas 0a3a, He00X0AUMAas Il OCYLIeCTBJIeHHs 00pa30BaTeIbHOI0
npouecca no JMCuMIvInHe (MO1yJIio)

Tun y4eOHol aynuropuu OcHameHHoOCTh y4eOHOi
ayMTOpUH
UuTanbHbIN 321 TOMEIIEHUE JJISI CAMOCTOSITEIFHON paboThI VYuebHnas mebenb, yaeOHO-

HarJsiiHble mocoous,
KOMITBIOTEPBI C IOCTYIIOM K
cetn «MHTepHET» 1 DNOC

Pwimana
VYyeOHast aynuTopus 1Jid NPOBEACHUS 3aHATHH JIEKIIMOHHOTO VYyeOHnast mebensb, 10CKa,
TUIMA, yueOHas ayTUTOPUS AJIsl IPOBEJACHUS 3aHATHIM MYJIbTUMEANA-TIPOEKTOP, IKPaH
CEeMHUHAPCKOI'o TUIIA, yueOHas ayJUTOPUS TEKYIIEero HACTEHHBIN, yueOHO-HATJIATHbIE
KOHTPOJISI U TPOMEXYTOUYHOM aTTecTaluu, yueoHas nocoous.
ayJUTOpHS TPYIIIOBBIX U MHIMBUYaIbHBIX KOHCYJIbTALUN
JlaGopatopust «ATOMHOM U siA€pHON PU3UKN». YdueOHas Jlocka, mpoeKTop, dKpaH,
AyIUTOPHS JJIS IPOBEACHUS 3aHATHH JICKIIMOHHOTO THTIA, yaeOHast meOenb, yueOHo-
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yueOHast ayTUTOPHS JJIs1 TIPOBEIICHHS 3aHATUH CEMUHAPCKOTO
TUTA, YIeOHas ayTUTOPHS TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTAIMH, YIeOHAsT ayTUTOPHS

TPYNIOBBIX U WHANBUIYIBHBIX KOHCYIbTAII

VY4eOHast ayTuTOpUs ISl IPOBEACHHSI 3aHATHI CEMUHAPCKOTO
TUNA, ydeOHas ayIUTOPUS TEKYIIETO KOHTPOJIS U
MIPOMEXYTOYHOM aTTeCTaluy, yaeOHas ayJuTOPHs

TPYIIIOBBIX W UHIWBUAYAIBHBIX KOHCYJIbTAIIUH, YaeOHas
ayJIUTOPUS KYPCOBOTO MPOCKTUPOBAHUS (BBITOJIHEHUS
KYPCOBBIX paboT)

HarJIsgHbIe TOCOOMS,
o0opynoBaHuE 7Sl TPOBEACHHUS
1abopaTOpHBIX padoT.

Hocka, yueOHast meOelb,
000opyI0BaHUE IS TPOBEACHUS
1a00paTopHEIX paboT
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