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1. [lepeyeHb MIAHNUPYEMBbIX Pe3yJIbTATOB 00YUYEHHS 10 JUCHHUILIIMHE (MOTYJIIO)

1.1. IlepevyeHb MJIaHMPYEeMBbIX Pe3yJbTATOB OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

BbInyckHHMK, OCBOMBIIMI MporpaMMmy BBICIIErOo 0Opa3oBaHHs, B paMKax H3ydyaeMou

JUCITUIIINHEI, JOJDKEH

00J1a1aTh

KOMIICTCHIIUAMU,

COOTBCTCTBYHOIIMMU BUaAaM

npodeccuoHaNbHOM e TeIbHOCTH, Ha KOTOPbIe OPUEHTHPOBAHA MPOrpamMma:

['0TOBHOCTBIO IPUMEHSTH Ha MPAKTHKE MPO(HECCHOHALHBIC 3HAHKSI TCOPHH U METOJIOB
dusnueckux uccinenosanuii (IK-3)
CrocoOHOCTRIO MPUMEHSThH Ha MPAKTUKE TPO(HECCHOHATILHBIC 3HAHUS U YMEHUS, TIOJTy4YEeHHBIC
pY OCBOCHHMHU TMPOPHIbHBIX hrznueckux auciummine (ITK-4)

1.2. Ilepeyenb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHMs M0 JUCHUILINHE (MOYJII0),
COOTHECEHHBIX C IUIAHUPYEMBbIMH pPe3y/JbTATAMHU 0CBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMbl

dopmupyemast
KOMIIETeHIHA (C YKa3aHueM
K0/12)

JTansl
(¢popmupoBanus
KOMIIeTeHIIHH

Ilianupyemblie pe3yabTaTbl 00y4eHUs
N0 AUCHUIIHHE (MOAYJII0)

['0TOBHOCTBIO IPUMEHSTH HA
MPaKTUKE PO eCcCHOHATBHBIE
3HaHUS TEOPUHU U METOJIOB
(bU3HYECKUX UCCIIeIOBAaHUN

(TK-3)

CnocoOHOCTHIO MPUMEHSTh
Ha MpaKTHKe
npodeCCHOHANIbHBIC 3HAHUS U
YMEHUS, MOJIy4YeHHbIE PU
OCBOEHUU NPOPUIBHBIX
¢uznueckux qucuuruis (ITK-
4)

1 >Tam: 3Hanus

OO0yyaromuiicst TOMKEH 3HATh:
0COOEHHOCTH KJIETKU U JUHAMUKHU
OMOJIOTHYECKHUX MPOIIECCOB

2 yTar; YMeHusa

3 stan: Bnanenus
(HaBBIKU / OTIBIT
JIeSITEIbHOCTH)

1 sTam: 3Hanus

OOyyaromuiicst JOJKEH YMETb:
IPUMEHSTH MOJTYYEHHbIC 3HAHHUS B CBOCH
MPAKTUYECKOU JIEATEIBHOCTH, HAIIPUMED,
CO3/1aBaTh U UCIIOJIH30BAThH
MaTEMaTU4YCCKUEC U JUHAMHUYCCKUC
MOEIH OMOJIOTHYECKHUX CUCTEM U
IIPOLIECCOB

OO0yuaromuiicst 10KEH BJIAJIETh:
MOHSITUMHBIM aIapaToM Mo U3y4aeMoi
JUCHUITIINHE

OO0yuaromuiicst 10JKEeH 3HATh:
YIIpaBJIAIOLIME TapaMeTpPbl, 0COOEHHOCTH
TEPMOANHAMHUYICCKUX OHMOJIOTHUYECKUX
CHCTEM, UX KJIacCHU(UKalUs, 3aKOHbI
TEPMOANHAMHKHU, OCHOBBI OpraHu3aliun
OUOCTPYKTYp, B YaCTHOCTH MeMOpaH
YKUBBIX KJIETOK, 0COOCHHOCTH TPaHCIIOpTa
BEILIECTB uepe3 6noMeMOpaHsl.

2 3Tam: YMeHusa

OOyyaromuiicst TOMKEH YMETh:
MIPUMEHSTH ITOJTYYCHHBIC 3HAHUS B CBOCH
MPAKTUIECKOU JESITeILbHOCTH, HAallpUMeED,
CO3/1aBaTh U UCIIOJIE30BATh
MaTeMaTUYECKHE U TUHAMHUYECKHUE
MoJier OMOJIOTHYECKUX CUCTEM U
MIPOILIECCOB

3 sran: Brnanenus
(HaBBIKU / OTIBIT
JESITEIILHOCTH )

OOyuaromuiicst JOJKEH BIa/IETh:
MMOHSATUWHBIM ammapaToM 0 U3y4aeMou
JTUCLUTIIINHE




2. MecTo AucHMILUINHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuumuimHa peanusyercs B paMKax BapuaTUBHOW 4aCTH.

Jiist OCBOCHHSI TUCIMITIITMHBI HEOOXOIMMBI KOMITETEHIINH, C(POPMUPOBAHHBIE B paMKaxX M3y4YECHUs
CIEAYIOUMX JTUCHMIUIMH: MenunuHckas Ouodusuka, buodusuka HEMOHU3HUPYIOIIMX
u3nydeHui, buopusuka marosoruuecKux mporeccoB.

HucuunnuHa n3ydaercs Ha 4 Kypce B 7 ceMecTpe

3. O0beM TUCHUILINHBI (MOYJIs) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBa
aKa/JieMUYeCKHUX HJIH ACTPOHOMHMYECKUX YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yuaromuxcs ¢ npenojgaBareieM (110 BUIaM Y4eOHBIX 3aHSATHI) H HA CAMOCTOATEIHHYIO
paboTy 00y4aommxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUIHHBI COCTABISICT 2 3a4. e11., 72 aKaj. 4.

Bcero yacos
O0beM TUCUMILTHHBI
Ounas ¢popma 00yueHusn

OO0m1ast TpyA0€MKOCTb AUCITUTUTHHBI 72
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIoaBaTesiem:

JIEKLIUHA 14

MPAKTHYECKUX (CEMUHAPCKHX ) 20

npyrue ¢hopMbl KOHTaKTHON paboThl (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOIIb (BKITIOYAs YaChl TOJATOTOBKH):

3ayer
Y4eOHBIX 9YacOB Ha CAMOCTOSATEIbHYI0 paboTy obyuaromuxcs (CP) 37,8

DopMbl KOHTPOJIS CeMmecTpsl

3a4er 7

4. Copep:xaHue JMCHUILUINHBI (MOYJIsl), CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jejiam) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/leMHYeCKUX YaCOB  BUAOB Y4eOHbIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX Yacax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
e Haumenosanue pasiena / CaMOCTOAITEIbHYIO PA0OTY 00YUYAIOLIUXCSH U
n/n TeMbl JUCIHUIIHHBI TPYNOCMKOCTE (B Hacax)
KonTakTHas padora ¢ npenogaBaresiem CP
Jlex IIp/Cem JIab
1.6 Tewma 6. buodusuka pereniuu 2 0 0 5,8
1.5 Tewma 5. buodusuka memOpan 2 4 0 4
1.4 Tewma 4. MonexymnsipHas 2 6 0 4
onoduzmka.
1.2 Tewma 2. Kuneruka 1 4 0 6
OMOJIOrMYECKHUX IPOIIECCOB
1.3 Tewma 3. TepmoauHamMuka 2 0 0 4
OMOJIOTMYECKHUX TIPOIIECCOB




1.8 Tewma 8. Pagnanmonnas 2 0 0 4
onodusnka

1.7  Tewma 7. buodusuka 2 6 0 4
(hoTOOHOTOTHYECKUX
MIPOIIECCOB

1 buodusnka KJIeTKH 14 20 0 37,8

1.1 Tewma 1. Benenue. buodusnka 1 0 0 6
KaK HayKa.
Hroro 14 20 0 37,8

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc nekimonHbIX 3aHsITHI

Ne

HaumeHoBaHue
pa3aeJia / TeMbl
AUCHUILIUHBI

Conep:xkanue

1.6

Tema 6. buodusuka
perenium

['opmonanbHas penenius. O61Me 3aKOHOMEPHOCTH
B3aMMOJICHCTBUS JIMTaHI0B B perentopamu. Posib cTpyKTypbl
1a3MaTHYecKoi MeMOpaHbl B IIpoLIecce Mmepeaadn
TOPMOHAJIBHOT'O CUTHAJIA. Penentop-onocpe1oBaHHbIN
BHYTPUKIIETOUHBIN TpaHcnopt. [Ipencrasnenus o
LUTOIJIA3MEHHO-5IEPHOM TpaHcnopTe. MeToibl uccae10BaHus
TOPMOHAJIBHBIX PELENTOPOB.

Cencopnas penenius. [IpoGiema conpskeHUst MEXTY
MEePBUYHBIM B3aUMOJICHCTBUEM BHEIIHETO CTUMYJIA C
peLEenTOPHBIM CyOCTPaTOM U reHepalue perenTopHoro
(reneparopHoro) noteHnuana. OOIIye npeacTaBIeHus O
CTPYKTYpE ¥ (PYHKIMHU PEIEITOPHBIX KJIETOK. MecTo
pELEenTOPHBIX MPOIIECCOB B pab0OTe CEHCOPHBIX CUCTEM.
®doropereniusa. CTpoeHUE 3pUTEIHHOM KIETKU. MoJeKysipHas
opranu3zaius GpoTopenenTopHoi MeMOpaHbl; AMHAMHUKA
MOJIEKYJIbI 3pUTENIBHOTO MUTMEHTa B MEMOpaHe. 3puTesIbHbIE
MUTMEHTHI: KIacCU(PUKAIHs, CTPOCHUE, CIEKTPaIbHbIe
XapaKTepUCTUKHU; GOTOXMMHUUYECKHE IPEBPAIICHUS POJIOTICHHA.
PaHHue 1 no3gHueE penenTopHble NOTEHIUAIbI. MeXaHU3MBbI
reHepaluy MO3/IHEr0 PELENTOPHOTO MOTEHIHAIA.
Mexanopenenuus. Penentopasie OKOHYaHMS KOXKH,
MPOIPHOPELENITOPbl. MexaHOpeenTopbl OPraHoOB YyBCTB:
oprasbl 60KOBOM JTMHUU, BECTHOYSPHBIN annapart, KOpTHEB
opras BHyTpeHHero yxa. O0iue npeacraBieHus o padboTe
oprasa ciayxa. CoBpeMEHHBIE ITPEICTABICHNS O MEXaHU3MaxX
MeXaHOPELENLNN; TeHepaTOPHBINA MOTEHIUA.
DINIEeKTpOpeenIus.

Xemopeneniusa. O6onsiHUEe. BocnpusaTie 3amaxoB: MOporH,
kiaccugukanus 3anaxos. Bkyc. BkycoBble kauecTBa.
CtpoeHue BKycoBbIX Ki1eTOK. [Ipobiema BKyCOBBIX
peuenTopHbIX OenKoB. Penenuys MeauaTopoB U TOPMOHOB.
[TpoGiema kIeTOYHOTO y3HaBaHUSA. MeXaHu3Mbl
B3aMMOJENCTBYSI KIETOUYHBIX TOBEPXHOCTEN.

1.5

Tewma 5. buoduszuka
MeMOpaH

Crpykrypa v QyHKIHOHHPOBaAHHE OMOJIOTHYECKUX MEMOPaH.
MemOpaHa Kak yHUBEpCaIbHbIII KOMIOHEHT OMOJIOIMYECKHX
cucreM. Pa3BuTre npeacTaBiIeHnil O CTPYKTYPHOM
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1.4

Tewma 4. MonexynspHas
onodusuka.

OopraHu3aIy MeMOpaH. XapaKTeprucTHKa MEMOpPaHHBIX OEITKOB
¥ TUOHUI0B. [IMHaMuKa CTPYKTYpPHBIX 3JIEMEHTOB MEMOpPAHBI.
benok-nunuaaeie B3auMoaercTusl. Boaa kak cocTaBHON
ayieMeHT OnomeMOpaH. MoiebHbIe MEMOpPaHHBIE CUCTEMBI.
Momnocioit Ha rpaHulie pasaena ¢as. bucnoiinbie MeMOpaHBbI.
IIpoTeonunocomsl.

MounekysspHble MEXAaHU3MBbI IPOLECCOB IHEPTrETUYECKOTO
conpsikeHus. CBsA3b TpaHCIIOPTa HOHOB U IIpOLECCA [TEPEHOCA
AJIEKTPOHA B XJIOPOIUIACTAX U MUTOXOHApUX. Jlokanu3zanus
AIIEKTPOTPAHCIIOPTHHIX 1emeil B MemOpane. CTpyKTypHBIE
acneKThl (PYHKIMOHUPOBAHUS CBSI3aHHBIX ¢ MEMOpaHOii
NEepeHOCYNKOB. AcuMMeTpusi MeMOpaHbl. OCHOBHBIE
MOJIOKEHUS Teopur Murtuemia. DIeKTPOXUMUYECKUN IPATUEHT
IPOTOHOB. PHEPTU3UPOBAHHOE COCTOSIHUE MEMOpaH; poiib
BekTOpHON H+-AT®a3pl. Conpsraromme KOMIUIEKChI, HX
Jokanu3anys B MeMOpane. OyHKIMH OTJENBHBIX CyOhETUHHUII.
Kondopmannonusie nepecTpoiiku B mpolecce 00pa3oBaHus
Makpo3pra. bakrepruopo10ncHH Kak MOJEKYJISpHBIN
dorornekTpudeckuii reneparop. Gusnveckre acrekThl U
MOJIETN HEPTeTUYECKOTO COMPSIKEHUSI.

[TpocTpancTBEeHHAst OpraHU3aLUsl OUOTIONIUMEPOB.
Maxkpomorekysa Kak OCHOBa OpraHU3aIii OUOCTPYKTYD.
[TpoctpancTBeHHast KOHPUTYpAIH OHOTIOIUMEPOB.
CrarucTuueckuii xapakrep KoHPpOoOpMaIi OUOTIOINMEPOB.
YcinoBus cTabUIBLHOCTH KOHPHUTypAIIMA MaKPOMOJIEKYII.
dazosble epexosl. [Ilepexonpl rinodymna-kiyook.
KoonepaTusHsbie cBoiicTBa MakpoMoJieKyl. THIbl 00bEMHBIX
B3aMMOJICHCTBHI B OEIKOBBIX MakpoMoJieKynax. Bomopoansie
cBs3U: cuibl Ban-nep-Baanbca; anekrpocratuueckue
B3aMMOJEICTBYS; IOBOPOTHAS M30MEPUS U DHEPTUs
BHYTPEHHETO BparieHus. Pacdyer obuieit koHpopmarimm
SHEepruu onuononuMepoB. B3anumoaelicTBue MaKpOMOJIEKYII C
pactBoputeneM. CocTosiHuE BOJbI U THAPOPOOHBIE
B3anMoJieiicTBUA B OUoCcTpyKTypax. Ilepexonasl ciupaib-
KITyOOK.

Oco0eHHOCTH IPOCTPAaHCTBEHHOM OpraHu3anuu 0eiIKoB U
HYKJIEMHOBBIX KUCIOT. Mozenu GpuOpuuIsipHbIX U
rnoOymspHbIX OenkoB. KonuuecTBeHHAs CTPYKTYpHAs TEOPHS
Oenka. J[MHaMHU4yeckue CBOMCTBA INIOOYIISPHBIX OEIKOB.
CrpyKTypHBIE U SHEpreTudeckre GakTopsl, ONpeAesIonye
JUHAMHUYECKYIO NTOJIBU’KHOCTH OeNKkoB. ['uneprnoBepxHocTu
yYpOBHEW KOH(PHUPMAIIMOHHOH 3Heprun. JuHamuueckas
CTPYKTYypa OJIUTONENTHAOB U TTI00YISAPHBIX OEIKOB;
KOH(pHpPMAIMOHHAs TOJIBUKHOCTb. METO/1bl N3y4eHUs
KOH(pUPMAIIMOHHON TTOABMYKHOCTH: U30TOITHBIN OOMEH,
JIOMUHECLEHTHbIE MeToAbl, JIIP, raMMa-pe3oHaHcHas
criektpockonus, IMP BbICOKOro pa3penieHnst, UMITYJIbCHBIE
MeTo bl AIMP, MeTonb! MoneKkynsspHOr quHaMuKU. KapTel
YpOBHEW CBOOOHOM SHEPTHH TIENTHIOB.

CBsI3b XapaKTEePUCTUK KOH(POPMAITMOHHON TOJBIKHOCTH
0eNKOB ¢ X (DYHKIIMOHAJTBLHBIMU CBOMCTBaMHU. [lnHAMUKa
AIIEKTPOHHO-KOH(OPMAIIMOHHBIX Nepexo10B. Posb BOJbI B
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JUHaMUKe 0enkoB. Posib KOH(pOpMaIMOHHON OJBM>KHOCTHU B
(GYHKIMOHUPOBAHUH (PEPMEHTOB U TPAHCIIOPTHBIX OEJIKOB.
DJEeKTPOHHBIE CBOMCTBA ONOMOINMEPOB. DIEKTPOHHbBIE YPOBHU
B Ouonomepax. OCHOBHBIE THUITBI MOJICKYJISIPHBIX OpOUTaNeil 1
AJIEKTPOHHBIX COCTOSIHUN. Cxema SI0J0HCKOro UIs CII0KHBIX
Monekyda. [punuun @panka - KongoHa u 3aK0HbI
¢anyopecueHyy. JlroMuHeceHIUs ONOJOTMYECKH BasKHBIX
MOJIEKYJI. MexaHu3Mbl MUTPALIMK SHEPIUU: PE3OHAHCHBIN
MEXaHU3M, CUHIJICT-CUHIJIETHBIA U TPUILIET-TPUILIIETHBIN
NEePEeHOCHl, MUTpaLus SKCUTOHA. [Ipupoaa runepxpoMHOro u
TUIIOXPOMHOTO 3 (EKTOB.

B030yx1eHHBIE COCTOSTHUS U TpaHC(HOPMALIKs SHEPTUH B
ouoctpykrypax. IlepeHoc anexTpoHa B GMOCTPYKTYypax.
Paznuunble pu3nUecKne MOACIH MepeHoca EKTPOHA.
Tynnenbubiid 3 dexr. TyHHeTupOoBaHUE C yd4aCTUEM
BUPTYaJIbHBIX YPOBHEU. DIEKTPOHHO-KOH(POPMAIIMOHHBIE
B3aMMO/JICHCTBUS U pEIaKCallMOHHBIE IPOLIECCH] B
OMOCTpPYKTYypax.

CoBpeMeHHbIE NPEICTaBICHUS 0 MEXaHU3Max
(bepMEeHTaTUBHOTO KaTan3a. DJIEeKTPOHHO-KOH(POPMALIMOHHBIE
B3aUMOJIEHCTBUA B (DepMEHT-CyOCTPAaTHOM KOMILIEKCE.
®opmyna 17151 KOHCTAHTBI CKOPOCTH 00pa30BaHUS
MHOT'OLIEHTPOBOM aKTUBHOM KOH(UTypaIHH.

1.2

Tema 2. Kunetuka
OHOJIOTHYECKUX
MPOIIECCOB

OcHOBHBIE 0COOEHHOCTH KMHETUKU OMOJIOTUYECKUX ITPOLIECCOB.
Onucanue TMHAMUKHA OMOJIOTMYECKUX IIPOLECCOB Ha SI3bIKE
XMMHUYECKON KMHETUKU. MaTeMaTH4eckue MOIeIu. 3a1auu
MaTeMaTHUYeCKOIro MoJeNupoBaHus B Onosnoruu. Odiue
IIPUHLIMIIBI IOCTPOEHUS MATEMAaTUYECKUX MOAEIIEN
ouonorudeckux cucreM. IloHsTue anekBaTHOCTH MOJIETH
peanbHOMY 00BEKTY. JJuHamMuyeckre MoJiesin OHOJIOTHYECKUX
nporeccoB. JIMHeNHbIE U HEIMHEWHBbIE ITpoLecchl. MeTo bl
KadecTBeHHOHU Teopuu auddepeHnalbHbIX YpaBHEHUI B
aHaJIM3€ TMHAMUYECKUX CBOMCTB OMOJIOTHYECKUX MTPOLIECCOB.
[TonsTHE 0 Pa30BOI MIOCKOCTH U (Pa30BOM MOPTPETE CUCTEMBI.
Bpemennas uepapxus U npuHUUN "y3Koro mecta" B
OMOJIOTHYECKUX CUCTEMaX. YTPaBIISIONIUE TapaMeTphbl.
BeIcTpBIEC M MEUIEHHBIE IEPEMEHHBIE.

Crioco6bI MaTEMaTHYECKOT0 OMUCAHUS IPOCTPAHCTBEHHO
HEOJIHOPOAHBIX cucTeM. CTallMOHApHbBIE COCTOSHUS
OMOJIOTHYECKUX CUCTEM. MHOKECTBEHHOCTh CTallMOHAPHBIX
COCTOSTHHI. Y CTOMYMBOCTD CTALMOHAPHBIX COCTOSIHUI. Monaenn
TpurrepHoro tumna. IIpumepsl. CunoBoe 1 mapaMeTpUIECKoe
MIEpEKIIIOUEHNe TpUrrepa. [ ucTepe3sncHele sIBICHUS.
KonebarenbHble mporecchl B 01010run. ABTOKONIE0aTeIbHbIE
pexumsl. [IpenenbHbie HUKIBI M UX YCTOMYHUBOCTB. [IpuMepsl.
IIpencrasienys 0 NIPOCTPAHCTBEHHO HEOAHOPOIAHBIX
CTaIlMOHAPHBIX COCTOSHUAX (IMCCUIATUBHBIX CTPYKTYpPAX) U
yCIOBHAX MX 00pa3zoBaHus. KuHeTnka (pepMeHTaTUBHBIX
npoueccoB. Oco0eHHOCTH MEXaHU3MOB (PePMEHTATUBHBIX
peakuuii. [lonsitre o pusuke hpepMEeHTATUBHOTO KaTaam3a.
Kuneruka npocreinmx pepMeHTaTUBHBIX peakiuil. Y cioBus
pean3alyy CTallMOHApHOCTH. Y paBHEHHE Muxasnuca-

7



MenteH. Bnusare MoandukaTopoB Ha KHHETHKY
(depMeHTaTUBHBIX peakiuii. OO1Me MPUHITUIIBI aHaIu3a 0ojee
CJIOKHBIX (PepMEHTATUBHBIX peakiuil. BiusHue reMnepaTypbl
Ha CKOPOCTh PEAKIIMiA B OMOJIOTHYECKUX CUCTEMAX.
B3anMocBA3b KNHETUYECKUX U TEPMOJIUHAMUYECKUX
napameTpoB. Ponb KoH(pOpMaIIMOHHBIX CBOMCTB
OHMOIIOIMMEPOB.

1.3

Tema 3.
TepmoauHamuka
OMOJIOrHYECKUX
MIPOIIECCOB

Knaccudukanus repmoauHaMudeckux cucteM. [1epBriii u
BTOPOI 3aKOHBI TEPMOJMHAMUKH B OMOJIOTHH. PacueTsr
sHepreTudeckux d3HPeKToB peakiuii B OMOIOTHISCKUX
cucreMax. XapakTepucTHuecKue (PyHKINH U UX
MCIIOJIb30BAaHUE B aHAJIM3€ OMOJIOTUYECKUX MTPOIIECCOB.
W3menenue SHTPOINU B OTKPBITBHIX cuctemax. [locrynar
[Ipuroxuna. TepMoauHaMHUUYECKHE YCIOBHS OCYLIECTBICHUS
CTallMOHAPHOI0 cOCTOSIHUSA. CBA3b MEXKy BETUUUHAMU
XUMHUYECKOTO CPOJCTBA U CKOPOCTSIMU PEAKLUH.
TepMoauHAMUYECKOE CONPSIKEHUE PEAKIIUI U TEIJIOBBIE

3¢ PeKTh B OMOJOTHYECKUX CUCTEMAX.

[TonsiTrie 0600IIEHHBIX CHJI U TIOTOKOB. JInHEHHbIC
COOTHOUIEHUS U COOTHOIIEHMS B3auMHOcTU OH3arepa.
TepMoanHaMuKa TPaHCIOPTHBIX IpoleccoB. CTallMoHapHOE
COCTOSIHME U YCJIIOBHSI MUHUMYMa CKOPOCTH ITPUPOCTa
sHTponuu. Teopema [Ipuroxxuna.

[TpumeHeHne TMHEMHON TEPMOIMHAMUKY B OMOJIOTHH.
TepMoanHaMHUYECKUE XapaKTEPUCTUKHU MOJIEKYIISIPHO-
HHEPreTHUECKUX MPOoIleccoB B bnocuctemax. Henunelinas
TepMoauHamuka. OOLe KpUTEPUN YCTOWYMBOCTH
CTaIlMOHAPHBIX COCTOSHUHN U Mepexoja K HUM BOJIM3U U BAAIU
oT paBHOBecHsl. CBSI3b SHTPONUM U HH(OPMALIUU B
OMOJIOTHYECKUX CUCTEMAX.

1.8

Tema 8. Paguannonnas
ouodusnka

buonornyeckoe AeiMCTBUE HOHU3UPYIOLIUX U3ITYYCHUN.
[TepBuuHbIe ¥ HaYaJIbHBIE OMOJIOTUYECKHE MPOLIECCHI
MOTJIOLIEHUS SHEPTUN HOHU3UPYIOIINX U3TYyYCHHUH.
MexaHnu3Mbl TOTJIONIEHHS] PEHTTEHOBCKUX U raMMa-U3J1y4eHUH,
HEHUTPOHOB, 3apPSKEHHBIX YACTUL. DKCIO3UIMOHHBIE U
MOTJIOLIEHHBIE 103bI U3Ty4eHUN. ENMHUIIBI aKTUBHOCTH
pasuoHyKJINA0B. EQUHUILIBI 103 HOHU3UPYIOLINX U3ITy4YEHU.
daxTop U3MEHEHUS 103bl 00JIydeHUs. 3aBUCUMOCTh
OTHOCHUTENIbHOM OHonornyeckoi 3(ppeKTUBHOCTH OT JIMHEHHBIX
MOTEPh dHEPrun u3nydeHui. "Manpie" u "Oomnbime" 10361
panuarnyy. CToxacTH4ecKHe U CTaTUCTUYECKUE YPPEKTHI.

1.7

Tewma 7. buoduszuka
($hoTOOMOIOTHYECKIX
MPOIIECCOB

MexaHu3mbl TpaHchOpMaluy SHEPTHH B IEPBUYHBIX
¢doroOuonoruueckux mpoieccax. BzaumoaeiictBue KBaHTOB €
MoJiekynamu. [lepBuunble pOTOXUMUYECKUE peaKLIUU.
OcHoBHBIE cTauH (POTOOMOIOTHYECKOT0O TpoIIecca.
Mexanu3mbl (OTOOMOIOTNUYECKUX U POTOXUMUYECKUX CTAIMM.
Kunetuka porobuonornyeckux mnpoueccon. [IpoGiemsr
paszziesieHus 3apsAA0B U epeHoca IEKTPOHa B IEPBUYHOM
¢dorobOuonoruueckoM mporecce. Posb 35ekTpoHHO-
KOH(OPMaITMOHHBIX B3aUMOICHCTBUH.

buodusuka Gorocunresa. CTpyKTypHas OpraHuzaius 1
GbyHKIIMOHUpOBaHKHE (HOTOCHHTETHUECKUX MeMOpaH. /[Ba Tuna
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IIUTMEHTHBIX CUCTEM M JIB€ CBETOBbIE peakuuu. Opranusanus u
¢byHKIMOHMPOBaHUE (POTOPEAKIIMOHHBIX IIEHTPOB. [Ipo0iaemMsr
NEPBUYHOIO aKTa (POTOCHHTE3a. DIIEKTPOHHO-
KOH(OpPMaLMOHHbIE B3auMoieicTBH. DOTONH(POPMALIMOHHBIHA
nepexoa. Kuneruka u ¢pusnueckue MexaHu3Mbl IEPEHOCA
AJIEKTPOHA B 3JIEKTPOH-TPAHCIIOPTHBIX LETISIX IPU
¢dorocunTe3e. MexaHu3Mbl CONPSIKEHHUS] OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIHi ¢ TPAHCMEMOPAHHBIM IIEPEHOCOM
npoToHa. OCOOEHHOCTH U MEXaHU3MBbI (POTOIHEPreTUUECKUX
peaxkuuii 6aKTe-puoOpOIONCUHA U 3PUTENBHOrO MUTMEHTA
POJIOIICHHA.

doToperyasTopHbie U GOTONECTPYKTUBHBIE MTPOIECCHI.
OcHOBHBIE THUIIBI (POTOPETYIATOPHBIX pPEeaKLUil paCTUTENIBHBIX U
MUKPOOHBIX OpraHu3MoB: poTomopdoreHes, GOTOTPONHU3M,
¢dororakcuc, GOTOMHAYLIMPOBAHHBIN KapoTHHOTreHe3. CIeKTpsI
JecTBUS, TPUPOIa GOTOPEIETITOPHBIX CUCTEM, MEXaHU3MBI
nepBUYHBIX (poTopeakiuii. PUTOXPOM Kak (poToperenTopHas
CUCTEMa PEeryysuu MeTabonu3Ma pacTeHuil. MoekysipHble
CBOWCTBA U CHEKTPAJIbHbIE XapaKTEPUCTUKH (PUTOXPOMA.
[TonsiTHE O POTOXPOMHBIX MOJIEKYIaX M (POTOXPOMHOM
MeXaHu3Me (OTOAKTUBALMH (DEPMEHTOB.

buodusnka kieTku

11

Tema 1. Beenenue.
buo¢usuka xak Hayka.

[Tpenmer u 3apaun 6uodusuku. buonornueckue u puznyeckue
MPOIIECCHI U 3aKOHOMEPHOCTH B JKUBBIX CHCTEMaX.
MeTtononorudyeckue Bornpockl Ouodusuku. Victopust pa3BuTus
oredyecTBeHHON Onodu3nku. CoBpeMEeHHBIE HAIIPABIICHUS B
onodusuke. [IpukinanHoe 3HaYeHUE OMOPUZUKY.

Kypc npakTudecknx/ceMuHapCcKuX 3aHATUN

Ne HaumenoBaHue pa3nesia / TeMbl Coaepixanue
AUCHMILTUHBI
1.5 Tewma 5. buodusuka mem6pan buodusuka memOopan
1.4 Tewma 4. MonexynspHas 6uopusuka. MonekynsipHas 6nopusmka
1.2 Tema 2. Kunernka OMOJOTHIECKUX TTPOIIECCOB Kunernka 6mosiorniueckux mporeccoB
1.7 Tewma 7. buodpusuka GoToOHOIOrHUECKUX buoduzuka porodbronornueckux
IIPOLIECCOB IIPOLIECCOB
1 bBuodusuka KieTku

5. YueOHO-MeTOANYeCKOe o0ecnedyeHne I CAaMOCTOSITeIbHOI padoThl 00y4arOIIUXCs 110
AUCHHILINHE (MOIYJIIO)

VYrny6nenue 3HaHUN 10 KypCY OCYIIECTBIISIETCS 32 CUET OpraHU3aIii CaMOCTOSATEILHON padOThI
CTYJICHTOB 10 pa3zesiaM, YCTaHOBJIEHHBIX TPOrPaMMOM TUCIUILIAHBI.

1.

3HaueHUE 6HO(1)I/I3I/IKI/I JJI1 MEOUIIUHBI, CCJIIBCKOT'O XOBHﬁCTBa, 9KOJOTMH, KOCMHYCCKHNX

HACCIIENOBAHUMN.

Paznenbr Onodusnkm — 6nopu3nKa CIOKHBIX CUCTEM, OMOPU3NKA KIIETKH,

MoJIeKyJsipHas Onodusmka.



3. buodusnyecknue METOABI UCCIENOBAHUS - CIEKTPAIbHBIE, JIEKTPUUYECKHE,
PanuoOnU30TOIHBIE, PU3HUKO-XUMUYECKHE, MUKPOXUMHUYECKHE.

4. llpocreiiline KHUHETUYECKHE MOIETN OMOJIOITMYECKUX MTPOLIECCOB

5. MHccnenoBanue cTaliiOHApPHOTO COCTOSIHUS CUCTEM.

6. CpaBHUTEIbHBIE OCOOCHHOCTH KJIACCUYECKOM TEPMOJIMHAMUKH U TEPMOJUHAMUKHU
HeoOpaTUMBIX IIPOLIECCOB.

7. TIpobnema HENMMHEHHOCTH B TEPMOJUHAMUKE OHOJIOTUYECKUX CHCTEM.

8. OO6uue 3aKOHOMEPHOCTH (HOPMUPOBAHHSI MAKPOMOJIEKYJI.

9. KoBasieHTHbIE U ci1a0ble CBSI3U (KYJIOHOBCKHE B3aUMOJCHCTBUS, BOJOPOJAHbIE CBA3H,
cuibl Ban-nep-Baanbca, qucnepcHbie CUIIbI).

10. Pa3BuTHe NpeacTaBICHHIA O CTPYKTYPHOUH OpraHu3anuyd MeMOpaH: JIMITUIHAS TEOpus,
MO/JIEIIb «COHJIBUY», TEOPUS «YHUTAPHOU MEMOpaHbI».

11. cropust OTKPBITUS U U3yYSHHSI OMOIEKTPUUECKUX SBICHUH.

12. DnexTpoiHbIC M HOHHBIE TOTEHIHATIBI.

13. CoBpeMeHHOE MpeICTaBIeHUE 0 MEXaHU3ME TeHEPAluH MTOTCHIIUAIIOB ITOKOS U JICHCTBHSL.

14. Metonbl 6Mo(hrU3NYECKUX UCCIeIOBAHUN CTPYKTYPbI U CBOWCTB MOJIEKYJI C
MCII0JIb30BAHUEM 3JIEKTPOMAarHUTHOIO U3JIyYEHHS: PEHTI€HOCTPYKTYPHBIN aHAIN3,
Jy4yeBasi yJIbTPAMUKPOMETPUS, Pa3IMYHbIE BUbI CIEKTPOCKOIINH, JIa3epHast
CIEKTPOCKOIUS, 3JIEKTPOHHBIN apamMarHuTHbINA pe3oHanc (JI1P), siuepHblit MarHUTHBIN
pe3oHanc (AMP).

15. MexaHu3Mbl MOTJIOLIEHNS U U3JTyYeHHsI KBAHTOB OMOMOJIEKYJIaMH.

16. O6pa3oBaHne CBOOOAHBIX PATUKAIIOB P B3aNMO/ICHCTBUN HOHU3UPYIOLIEH paualiu ¢
BEIL[ECTBOM.

17. Enununs! 1036l (peHTreH, $hap, pad, 63p), 3Hepruu (3J1eKTPOH-BOJIBT) U AKTUBHOCTH

(xtopu). CHCcTeMHBIE U BHECUCTEMHBIE €TMHUIIBI U3MEPEHUH.

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne JUCHUINIMHBI (MOIYJIA)
6.1. Ilepeuennb y4eOHOI JuTEPATYPHI, HEOOXOAMMOM I OCBOCHH S UCHUIIMHBI
OcHoBHasi yueOHasi IuTEepaTypa:

1. HasweimoBa, O. buodmsuka: xoncmekr nekuuit / O. [aBeimoBa, A. Hukwusw;
MunucrepctBo o0pa3oBanus U Hayku Poccuiickoit ®enepanuu, DenepanbHoe
roCyJapCTBEHHOE Or0/KEeTHOE o0Opa3oBaTenbHOe yUpexaACHUE BBICIIETO
npodeccuoHaibHOTO oOpa3zoBanus «OpeHOYyprcKuili rocyaapCTBEHHBIN YHUBEPCUTET. -
Openbypr: OI'Y, 2013. - 104 c.; To xe [Dnektponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291. (21.06.21)
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2.

3.

Makcumos, I'.B. buodpusuka Bozoyaumoii kinerku / I'.B. MakcumoB. - MockBa; WxeBck:
WoxeBckuit MHCTUTYT KOMITBIOTEPHBIX HccaeaoBanuii, 2016. - 207 c. - ISBN 978-5-4344-
0372-6; To xKe [DnmexkTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=467920. (21.06.21)

buoduszuka: Yueb. mna crya. By3oB / [lox pen. B.®. AnronoBa .— 1l-e m3n. — M. :
BJIAZIOC, 2000 .— 287c. (23 7k3.)

JlonosiHUTeIbHAS yuyeOHAas JIuTepaTypa:

1.

2.

Cawmoiinos, B.O. Menunnnckas 6uodusuka: yaeOHuk aisa By30B / B.O. Camoiinos. - 3-¢
u3 ., uctp. u goi. - Cankr-Ilerepoypr: CnenJlut, 2013. - 604 c.: Tabmn., wi. - bubnuorp.
B kH. - ISBN 978-5-299-00518-9; To xe [Onekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912. (23.06.21)

Kynpsimea H.C. ®usnueckas xumus: ydeO. st OakamaBpoB By3oB.— M. : IOpaiir,
2012 — 340c. (25 3x3.)

6.2. [lepeyeHb 3JIEKTPOHHBIX OUOJIHOTEYHBIX CHCTEM, COBPEMEHHBIX NMPO(ecCHOHATIBLHBIX
0a3 JaHHBIX U1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne ni/m \ HanMeHoBaHMe JOKYMEHTA € YKa3aHHEM PEKBU3UTOB
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