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l. ean u 3a0a4u AUCHUIIJINHBI

Heab: CdopmupoBath y CTYIEHTOB COBPEMEHHbIE IMPEACTaBICHHUS O (U3HKE
OMOJIOTHYECKUX CTPYKTYpP MOJICKYJISIDHOTO, KIETOYHOTO W OPraHU3MEHHOTO YpPOBHEU
OpraHMu3aIi, PacCMOTPETh 00JIACTh MpPUMEHEHUs (U3MUYECKUX METOAOB IPU HCCIEIOBAHUU
OMOJIOTHYECKUX CUCTEM, U3YUYUTHh OCHOBHBIE IPOOJIEMBI, CTOSIIUX TEpel pa3IMUHBIMU pa3ieIaMu
OMOpHU3HKH.

3amaun:

e CdopmupoBaTh CHCTEMHbIE MpeJICTaBiIeHUs O (pu3MKe OUONOrMYECKUX CTPYKTYp Ha
OCHOBE 3HAHMH CMEKHBIX €CTECTBEHHOHAyUHBIX IUCHUIUIMH ((u3MKa, MaTeMarTuka,
OuoxuMus u HU3NOIOTHS);

® U3YYUTb OCHOBHBIE MOHSATUS, TUIIOTE3bl, TEOPHUH U 3aKOHBI OUO(DU3UKH;

® paccMOTpPETh 3aKOHOMEPHOCTH (hM3MYECKOM OpraHu3alMy >KMBOM MaTepuu Ha Pa3sHBIX
YPOBHSIX, HAUMHAs OT MOJIEKYJISPHOTO U 3aKaHuMBasi OMochepHbIM;

® JaTh TpeACTaBIeHHE OO0 OCHOBHBIX OOBEKTaX W METOAAaX HCcienoBaHusa (Kak
TEOPETUYECKHUX, TaK U MPAKTHUECKUX) MOJEKYIApHON Ouodu3nKu, OMOPU3NKN KIETKU U
OMO(U3UKH CIIOKHBIX CUCTEM;

® HAy4YUTh CTYJECHTOB I'PAMOTHOMY BOCHPHSITHIO MPAKTUYECKUX MPOOTEM, CBSI3aHHBIX C
OMO(HU3UKON B IICIIOM.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas nmucummuimHa b1.0.39 «buodusuka» OTHOCHUTCS K 00s3aTEIbHON YacTH.
Hzyuaercs Ha 3 Kypce BO BTOPOM CEMECTpe.

2.2. JIns u3y4deHus JaHHOW y4eOHOM JUCIMIUTMHBI HEOOXOMMbBI 3HAHWS, YMEHUS ¥ HABBIKH,
dbopMupyeMbie PEIIIECTBYIOUMMHI TUCHUILUIMHAMU OakanaBpuara («MaTtemaTtukay, «Pu3nkay,
«Xumusty, «OOmas Ouonorusi», «buoxumus», «l'enerukay, «DU3UOTIOTHUA paACTECHUIY,
«DU3HOIOTHS YeTIOBEKA U )KUBOTHBIX», «MoJIeKyspHas ouoaorus», «L{utomorusy).

2.3. TlepeveHb MOCICIYIONMX YUCOHBIX AWCIMILINH, JIJIT KOTOPBIX HEOOXOIUMBI 3HAHWS,
YMEHHsI W HaBBIKH, (QopMHpyeMmble MaHHOW y4yeOHOW JTUCHUIUIMHON: «buoTexHomorusy,
«bounbmon npakTukym», BeinosHeHne BKP.

I1l.  TPEBOBAHMUS K PE3YJIbBTATAM OCBOEHUS JMCHUIIJIMHBI

IIporiecc OCBOEHHMs AMCHUIUIMHBI HampaBlieH Ha (OpPMHUpPOBaHUE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.03.01
«buonorus»»:

OIIK-2: CnocoGeH MPUMEHATh MPUHIIMITBI CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3alny,
UCIOJIb30BaTh (PU3HOIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUYECKUE, ONOPU3NUECKUE METOIbI
aHalM3a Ui OIEHKH W KOPPEKIMH COCTOSHUS KHBBIX OOBEKTOB M MOHHTOPHHTA CPEIbI HX
oOuTaHuUS.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU

Kommnerenuus NupnkaTopsl PesyabTaThl 00yueHus
KOMIIeTEeHIN i

OIIK-2 HIIK onx 1.1 3HaTh: TEOPETHYECKYID W  IPAKTUIECCKYIO
CriocoGeH MpUMEHSTh 3HaeT IPUHITUTIBI 3HaYUMOCTh  OMO(M3HWKH, B3aUMOCBS3b
NPUHIMITEI CTPYKTYPHO- CTPYKTYpHO- JPYTUMH €CTECTBEHHBIMU HAyKaMu; (QU3MYECKHE
(byHKIMOHAIBHON (yHKUINOHATBHOM OCHOBBI JKU3HEESTETbHOCTH, BKJIFOUast
OpraHu3alluy, UCIOIb30BaTh | OpraHU3alluU, OCHOBHbIE XMMUYECKOE CTPOEHHE U CBOMCTBA IPUPOIHBIX
¢dusnonoruyecKue, CHCTEMBI )KU3HEOOECTICUeHHsI | COSAMHEHHH W MX KOMIUIEKCOB, CYIIHOCTh
LUTOJIOTMYECKHE, 1 TOMEOCTaTHYECKOU roMeocTa3a W OO0IIue TNPHHUUIBI PeryJsaIun
OMOXUMHUECKHE, peryJIsiMY SKU3HEHHbIX CHUCTEM,




Ono(u3nUeCKre METOIBI
aHaJM3a JUIsl OLCHKU U
KOPPEKIIUH COCTOSTHUS
JKUBBIX 00BEKTOB U
MOHHUTOPHHTA CPEIIbI UX
oOuTaHusA

(hyHKITHI JKUBBIX CHCTEM;
OpPHCHTHPYETCSI B
COBPEMEHHBIX METOINYCCKHIX
MOIX0J1aX, KOHIICTIIUIX U
mpo0byieMax CTPyKTypHO-

YMeTh: UCHONB30BaTh 3HAHUS OMOMU3HMKH s
OOBSACHCHMS BaKHEHIINX  (U3HOJIOTHYECKUX

MPOIIECCOB, MPOTEKAIOUTUX B JKUABBIX
OpraHu3Max;
Bianets: TEPMUHOJIOTHUEH JUCIHININHEI,

(hyHKIIOHATBHOM HaBBIKAMH PabOTHI ¢ aHATUTHYECKON TIPHOOPHOI
OpraHu3anuu OMOCUCTEM. 0a30i1 1 TEOPETUIECKUMHU METOIaMH OMO(DU3HKH.
UK onx1.2 3HAaTh: OCHOBHBIC TEOPUH M 3aKOHBI, JISKAIIHE B

YMeeT ocyniecTBIsATh BHIOOP
METOOB, aJICKBaTHBIX IS
pemnieHus
HCCIIEJOBATENBCKIUX 3a1a4 U
BBISIBIISITH CBSI3U
(U3NOTIOTHYECKOTO
COCTOSIHUS O0BEKTA C
(hakTopaMu okpyKaromieit
Cpenpl.

OCHOBE Omou3nIECKUX MIPOIIECCOB,
3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS
OHMOJIOTMUYECKUX CHCTEM C TOYKH 3PCHUS 0a30BbIX
(hM3UYECKNX TEOPHUH.

YMeTh: HCIIOIb30BaTh OCHOBHEIE
Ono(M3MYECKUE METOABl UCCICAOBaHUH B
AKCIIEPUMEHTAITHHOM ouonoruu;
(bopMyIupoBaTh 3a7a49u HCCIIETOBAHUIA,

BHIOMpaTh  aJCKBATHBIE TEOPETUYECKUE U
OMIIUPUYECKHE METOAbl W HHTEPIPETUPOBATH
MOJTyYeHHBIE PE3YIITATHI.

Briagets: Meromamu (hU3MKO-MaTEeMaTHYECKOTO
OIUCaHUS OHoIIOruUecKon KUHETHKH,
AaCCMBHOTO M aKTUBHOTO  TPAHCIOPTAa,
B3aUMOJEUCTBUI  BELIECTBA, DSHEPIUH U
WHPOPMAIIUKN B OMOJIOTHYECKUX CHCTEMAX.

HIK onr13
Bmaneer HaBEIKaMHu
MIPUMEHEHUST METO/IOB IS
OLIEHKU COCTOSIHUS KHBBIX
00BEKTOB 1 MOHUTOPHHTA
Cpe/Ibl UX OOUTaHMSI.

3HaTh: HOBEWIIME JOCTIXKEHHS B 00JaCTH
0MO(U3UKH U IEPCHIEKTUBbI X UCIOIb30BAHUS B
PasINYHBIX 00JaCTAX HAPOIHOIO X035 CTBA.
YMeTh: HCMONIb30BaTh IONYYEHHBIE 3HAHUS H
HaBBIKK JUIA pelleHus NpodecCHOHATbHbBIX
3aJay; pPacCUUTHIBATh TEPMOIAMHAMHYECKHE U
(U3UKO-XMMHUUECKUE TapaMeTpbl TPOIIECCOB,
MPOTEKAIONINX B OMOJIOTUIECKUX CHCTEMAX.
BrnaneTs: OCHOBHBIMH IPpHEMaMU TOCTPOSHUS U
WCCIIeIOBaHUA Mojieneit OHMOJIOTUYECKUX
MPOIIECCOB, IOBEIECHUS CIOXHBIX CHCTEM B
3aBUCHMOCTH OT I1apaMeTpPOB.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHHUILIMHBI COCTABJIACT 4 3a4eTHBIX eMUHHNIbI, 144 yaca, B TOM 4ncje 26 4acoB Ha JK3aMeH.

W3 HuX peanusyercs ¢ MCMOJIb30BaHUEM DJICKTPOHHOTO OOYUEHHUS U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJIOTUi He MeHee 20% JacoB OT
ayauTopHOii paboTsl (16 yacos)

DopMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMeEH.

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3aen aucuMIIMHbI/ TEMA g Bunpl yue6HO# paboTHI, dopma TeKYIIero
n/n $ | BKIIIOYAs CAMOCTOSITCIBHYIO paboTy oOyJarommxcs , | KOHTPOJIS
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
“ % (B yacax) ®opma
= E, KonTakTHas pabora mpermoaaBaTess ¢ = TPOMEKYTOUHOM
= o 8 arrecTanuu
=) o0y4armuMucs =
& 2w ) (o cemecTpam)
<) & =
>t = - -
2§ | ZE € £
5 : 2 £ | Jlekuus Cemunap/ Koncyabranus g e
s = = = IpakTHYeckoe, S 8
vl O 2 ) JadopaTopHoe S =
SR = = 3ansaTne/ S
1 2 3 4 5 6 7 8 9 10
1 KoHntposnbsHbie Bonpocsl
Tema 1. Beenenue. Kuneruka ITP
. 6 | 235 8 8 0,5 9 Orser no
OMOJIOTNYECKUX TPOLIECCOB. Pemrenne 3aaau
TCCTUPOBAHUC
2 Tema 2. Kuneruka ¢pepMEHTaTUBHBIX
bep 6 | 21,5 6 6 - 8 S -
MPOIECCOB.
3 Tema 3. TepmoanHaMuKa OMOTOTMUECKUX -« -
PMOA 6 | 21,5 6 6 0,5 8
MPOIIECCOB
4 | Tema 4. MonekynsipHas Onodusnka 6 | 21,5 6 6 - 8 S«
5 Tema 5. buodusuka memOpan 6| 19 6 6 . 8 - «-




4.2 TInaH BHeayIUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00y4YaAIOLIMXCS 110 JUCHHIITIHHE

CamocrosTenbHas paboTa 00yJaomuxcs

Y4eOHO-METOJUIECKOE

Cemectp| Hassauue pasziena, TeMbl . Cpoxn  |Tpymoemkocts| OICHOYHOE CPEICTBO obecreyene .
Bz camocrosttensHoi paborsr | (uac.) CaMOCTOSATENIBHOM
paboTHI
IToxroroska otuera o JIP 1.1 1 2 Ortuer 1o JIP Paznen 5 a-r
Ioaroroska oruera 1o JIP 1.2 2 2 Ortuer mo JIP - K-
3 Tema 1. Brenenue. Kunerunka |[loaroroska oruera mo JIP 1.3 3 2 Oruer no JIP -«-
OMOJIOrMYeCKHUX mporieccoB. |Pemenue 3anaq mo JIP 2.1 4 1 3agaun -« -
IMoxroroeka otuera mo JIP 3.1 (unu 4.1) 5 1 Otuer 1o JIP -« -
[ToaroroBka K TECTUPOBAHHIO 6 1 Tect -« -
3 Tema 2. Kuneruka IToaroroBka otyeta mo JIP 5.1 (wnwm 6) 7 4 Oryer 1o JIP -« -
(dbepMeHTaTUBHBIX MPOIECCOB. [[[0AroToBKa K yCTHOMY OTIpOCy 8 4 KoHTpoIbHBIE BOTIPOCHI - «-
3 Tema 3. TepmorHaAMUKa Pemenwe 3amga4 no JIP 7.1. 9 4 3agaun -« -
O6unonoruueckux npoueccop  |[loaroroska k recTupoBaHu0 10 4 KoHTpoIbHBIE BOTIPOCHI -«
Tema 4. MonexkynspHas IMoaroroeka oruera 1o JIP 10 11 4 Ortuer no JIP -«-
3 onodusmka IToaroroska K yCTHOMY OIpPOCY 12 4 KoOHTpOJIbHBIE BOIPOCHI - «-
IToaroroska oryera 1o JIP 8.1 13 2 Oruer o JIP -« -
Pemenue 3agay o JIP 8.2 14 2 3agaun -« -
3 |Tema 5. buodwusuka memOpan TloAroToBKa oraera o JIP 9 15 5 Oraer 1o JIP -
IToAroToBKa K yCTHOMY OIIPOCY 16 2 KoHTpObHBIE BOPOCH! -«-

OO61muii 00beM caMOCTOATENBbHOM paboThl O aucHuIuInHE (dac) — 41

N3 HuX 00BbEeM €aMOCTOATEJLHOH PadoThl C HMCNOJb30BAHHEM JJICKTPOHHOIO

00yuyeHusi M TMCTAHIMOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHIi (Uac) - 41




4.3 Conep:xaHue y4eOHOro MaTepuasa

Tema 1. BBenenne. Knneruka 6mo10ru4ecKux npomeccos.

[Tpeamer u 3anaun 6uodusuku. bruonornyeckue u puznveckre Nporeccyl U 3aKOHOMEPHOCTH
B JKMBBIX CUCTeMax. MeTo0JI0rHuecKue BOnmpockl onopu3uku. Victopus pa3BUTHSI OT€YECTBEHHON
onodusuku. CoBpeMeHHbIC HanpaBiieHus B Onodusuke. [Ipukiagnoe 3naueHue 6nopu3nuKm.

OcHOBHBIE OCOOCHHOCTH KHHETUKHM OMOJOTHYECKUX mpoueccoB. OmucaHue JIUHAMUKA
OMOJIOTMYECKUX IPOIECCOB Ha SA3bIKE XMMUYECKOM KMHETHKH. Maremarndeckue MOAeH. 3aaadyu
MaTEMaTHYECKOro0 MOJEINpOoBaHUs B Ouosoruu. IloHsATHE aneKBaTHOCTM MOJAEIU pEAbHOMY
00BEKTY.

Mopenu OUOJIOTHYECKUX CHUCTEM, OMUCHIBaEMble OJHUM AU(QepeHInanbHbIM YpaBHEHUEM
neporo nopsiaka. [loHsTue pemeHuss OJHOrO aBTOHOMHOIO AU(QepeHInaIbHOro ypaBHEHUS.
CranmoHapHOE COCTOSIHUE, €ro YCTOMYMBOCTb. MeToabpl OLIEHKM YycToWuuBocTU. Kpurepuit
JlanyHoBa. Pemenue nuHeiHoro nud¢epenuuansHoro ypaBHeHus [Ipumepsi: Mogenu pocrta
YHUCJIEHHOCTHU MomyJsiiiyu. HerpepbIBHbIE MOJIENHN: SKCIIOHEHIIMATIBHBIA POCT, IOTUCTUYECKUI poCT,
MOJEIM C HAUMEHbIIEH KPUTHYECKOM YMCIECHHOCTBIO. MoJenun ¢ HenepeKkpbIBAIOIUMUCS
nokoJyieHusiMu. BpeMenHas uepapxusi U npuHUUN "y3Koro mecra' B OMOJIOTMUECKHUX CHCTEMax.
VYnpasisomuye napaMerpsl. beicTpble U MENTICHHBIE IEPEMEHHBIE.

Mopenu, omuchIBaeMble CUCTEMaMH JIBYX aBTOHOMHBIX IU((EpeHIINATBHBIX YpaBHEHUH.
da3oBas MIOCKOCTb U (Pa30BbIi mopTpeT cucteMbl. Tumbl ocoObix Touek. ITpumep: xumndeckue
peakuuu nepporo nopsaka. MccienoBanue yCTOWUMBOCTH CTAMOHAPHBIX COCTOSHUN HEJIMHEHHBIX
CHUCTEM BTOpOro mnopsnaka. lIpuMepsl uccienoBaHus yCTOMYMBOCTH CTalMOHAPHBIX COCTOSHUMI
Mozelel Onosiornueckux cucrem. Y paBuenus Jlotku. YpaBuenust Bonbteppa.

MHOX€CTBEHHOCTh CTallMOHAPHBIX COCTOSIHUM. YCTOMYMBOCTH CTAallMOHAPHBIX COCTOSHHU.
MynpTucCTallMOHapHble cuUcTeMbl. Mogenu TpurrepHoro tumna. Ilpumepsl. CunoBoe u
napaMeTpuuecKkoe MepeKsloYeHue Tpurrepa. budypkanum aAuHAMHUYECKUX CUCTEM. TuIbI
oudypkanuii. I'enernuecknii tpurrep JKaxo6a u Mono. budypkanuonssie 1uarpaMMsl.

Konebanus B O6uonornyeckux cucremax. Ilonstue aBrokoneOanuil. IIpenenbHble IUKIBL.
budypxanus Anaponosa - Xonda. Mozaens Oproccensitop. [Iprumepsl aBTokosie6aTeNIbHBIX MOJIeeH
IPOIIECCOB B JKUBBIX cUCTeMax. PacrpeneneHHble cuctembl. YpaBHeHue audp¢ysuu. Cucrema
peakuus-nupdys3us. Cucrema peakuus-1uPpQy3ust s IByX YpaBHEHHH.

Tema 2. Kunernka (pepMeHTAaTHBHBIX IPOLECCOB.

OcoOeHHOCTH  MeXaHHU3MOB  (epMEHTAaTUBHbIX  peakuuid. Ilonstue o  Qusuke
¢depmeHTaTuBHOrOo Karanuza. KuHeTuka mnpocredmux (epMeHTaTUBHBIX peakuuid. YclaoBus
peaiMzaly CTallMOHApHOCTU. YpaBHeHHEe Muxasnuca-MenteH. [Ipsimble oOpaTHbIE KOOPAMHATEHI.
Bnusiae MoauduKaTOpoB Ha KUHETHKY (DepMEHTATHBHBIX peakluuii. B3auMoCBsA3b KUHETHUECKUX U
TEPMOJUHAMHYECKHUX TTapaMeTpoB. Poiib KOH(OpMaIIMOHHBIX CBONCTB OMOMIOIUMEPOB.

Mogenp raukonuza. CyOcTpaTHoe yrHeTeHue, ero Ouosiorniyeckoe 3HadeHue. KunHernka
(hepMEeHTaTUBHOTO KaTaJn3a B YCIOBHUSIX CyOCTPaTHOTO yrHETEHHUs. ABTOKOJIEOATEIHHBIC MPOIIECCHI
B (DepMEHTATHUBHBIX CHCTEMAX.

Tema 3. TepmoanHaMuka 0M0JIOTHYECKUX NPOLECCOB

Knaccugukarus tepmornHaMuueckux cucteM. IlepBblif 1 BTOPOI 3aKOHBI TEPMOAMHAMUKI
B Ouonoruu. Pacuersl sHepretnueckux 5¢G¢eKkToB peakuuid B OHOJIOTMYECKHX CHCTEMax.
XapakTepucTuiyeckrue GyHKINU U UX UCTIOJIb30BAHNE B aHAIN3€ OMOJIOTMYECKHUX MPOLIECCOB.

H3MeHeHne HHTPONMM B  OTKPBITHIX  cHCTeMax. [epMOAMHAMHYECKHE  YCIIOBUS
OCYILIECTBIIEHUS CTAllHOHAPHOTO COCTOSIHUA. CBSA3b MEXy BEIUYMHAMU XMMHUYECKOTO CPOJICTBA U
CKOPOCTSAMHM peakiuii. TepMOAMHAMHUYECKOE COMPSDKEHUE PEaKIUid W TeruioBble 3(PQeKTsl B
OMOJIOTHYECKUX CUCTEMaX.

[TousTie OOOOIIEHHBIX CWJI M IIOTOKOB. JIMHEWHBIE COOTHOIIEHUS W COOTHOIIEHUS
B3auMHOcTH OH3arepa. TepmoauHamuka TpaHCHOPTHBIX IpoueccoB. CTalMOHApHOE COCTOSHUE U
YCJIOBUSI MUHMMYyMa CKOPOCTH mpupocTta 3HTponuu. Teopema [Ipuroxuna. [Ilpumenenne auHeHoON



TEPMOJMHAMHUKH B  Ouosoruu.  TepMOIMHAMHYECKHE  XapaKTEPUCTUKU  MOJEKYJISPHO-
HHEPreTUYECKUX MTPOLECCOB B OMOCUCTEMAX.

Henuneiinas tepmoannamuka. O01mMe KpUTEPUU YCTOMYMBOCTH CTALIMOHAPHBIX COCTOSHUM
U Iepexoja K HMM BOJM3M M BJaau OT paBHoBecus. CBs3b SHTponMHM M HMHQOpManuu B
OMOJIOTHYECKUX CUCTEMaX.

Tema 4. MouiekyasipHasi 0uopusnka

[TpocTpancTBeHHAast OpraHu3alys OuomnoiIumMepoB. MakpoMoJieKysa Kak OCHOBA OpraHU3aluu
ouoctpykryp. IlpocrpancTBeHHas KoHurypauus OuonoaumepoB. CTaTHUCTUYECKHUN XapakTep
KoH(popManuu OUOTOIUMEPOB.

VYcnoBust cTabMIIBHOCTH KOHGUrypauuu makpomosiekys. dazosble nepexoisl. Ilepexombt
riobymna-kiyook. KoorneparuBHbie CBOCTBA MaKpOMOJIEKyl. Tumbl 00beMHBIX B3aUMOJCHCTBUN B
OenKOBBIX MakpoMmouiekysax. Bogopoansle cBsizu: cwibl Ban-nep-Baanbca; snexkTpocratnyeckue
B3aUMOJICICTBHS; MOBOPOTHAsT HM30MEpUsl U DSHEPrusi BHYTpEHHero BpaiieHusa. Pacuer oOmeit
KOH(pOpMaLMU 3HEpPruu OuomnoiauMepoB. BzanmoneilcTBue MakpoOMOJEKYJd C PpPacTBOPUTEIEM.
Cocrostare BosbI U TUAPO(OOHBIE B3aNMOACHCTBHSI B OMOCTpYKTYpax. [lepexosl crimpaiib-KiIyooK.

OcOoOeHHOCTH TNPOCTPAHCTBEHHOM OpraHu3aludyd OC€JIKOB U HYKJIEMHOBBIX  KHCJOT.
KonnyectBeHnHast crpyktypHast Teopusi Oenka. [lMHaMu4eckne CBOWCTBA TIOOYISAPHBIX OEIKOB.
CTpyKTypHBIE U 3HEpreTuyeckue (pakTopbl, ONPEACISIONINE JUHAMUYECKYIO TIOJJBH)KHOCTb OCIIKOB.
JluHamuueckass CTPyKTypa OJIMTONENTHUIOB U [I0OynspHbIX OenkoB. KoHpopmannoHHast
MOJIBUKHOCTb. MeTo/ibl U3y4eHUs: KOH(POPMALIMOHHOM MOABUKHOCTH: JIIOMUHECLIEHTHBIE METOJIbI,
OIIP, ramma-pe3oHancHas cnektpockonus, SMP, MmeToasl MOJEKyIIpHON TUHAMUKY.

CBsI3b XapaKTEPUCTUK KOH(POPMALMOHHOMN MOJBUKHOCTH O€JNKOB ¢ MX (DYHKIHOHAIbHBIMHU
cBoWicTBaMH. JIMHAMHKa SJEKTPOHHO-KOH()OPMAIIMOHHBIX TEepexonoB. Poib BOABI B JUHAMUKE
O6enkoB. Ponb KOH(pOpPMAlMOHHON MOJBMXHOCTH B  (DYHKIMOHUPOBAHMM (EPMEHTOB U
TPAHCIIOPTHBIX OEJIKOB.

DJEeKTpOHHBIE CBOMCTBA OMOMONIMMEPOB. DIIEKTPOHHBIE YPOBHU B Ononomepax. OCHOBHbIE
TUIIBI MOJIEKYJISIPHBIX OpOuTaneil W 31aeKTpoHHBIX cocTossHuM. [lpunnun ®panka - Kongona u
3aKOHBl (piyopecreHInU. JIIOMMHECHEHIUsI OHMONOTMYECKH BaKHBIX MOJEKYyJd. MexaHU3MbI
MUTpAllMM SHEPrUHU: PE30OHAHCHBIM MEXaHU3M, CUHIJIET-CHUHIJIETHBIH U TPUILIET-TPUILIETHBIN
NEePEHOCHl, MUTpalus SKCUTOHA. [Iprupoaa runepxpoMHOro ¥ rHImoXpoMHOTo 3P PeKTOB.

Bo30yxnennbie cocTosiHus W TpaHcopmainus »Hepruu B OHOCTpyKTypax. llepenoc
3JIEKTpOHA B OMoCTpyKkTypax. Pasnuunble ¢pusnueckue Moienu nepeHoca MeKTpoHa. TyHHeIbHbIH
s¢dexr. TyHHETMpPOBAHUE C YYaCTUEM BHUPTYaJIbHBIX YPOBHEWU. DJIEKTPOHHO-KOH(POPMAIMOHHBIE
B3aMMOJICHCTBHS U PETAaKCALMOHHBIE IPOLIECCHl B OMOCTPYKTYpax.

CoBpeMeHHbIE TPEICTaBICHUS O MeXaHM3MaxX (PepMEHTAaTUBHOIO KaTaju3a. DJIEKTPOHHO-
KOH(OPMAaIMOHHbIE B3aUMOJICHCTBHA B ()epMEHT-CyOCTPaTHOM KOMILJIEKCE.

Tema 5. buopusuka memOpan

Ctpykrypa u  (QyHKIMOHUpOBaHHWE Ouomorndeckux MemOpaH. MewmOpana  Kak
YHUBEpPCAJIbHBIH KOMIIOHEHT OHOJIOTMYECKMX CHUCTeM. XapaKTepUCTUKa MEMOpPAaHHBIX OEJNKOB U
TUNUIoB. JIMHaMUKa CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHbl. benok-nmunuaHble B3auMOEeHCTBUS.
Bona xak coctaBHOU sneMeHT OmomemOpaH. MojenbpHble MeMOpaHHBIE CHCTeMBl. MoOHOCTON Ha
rpanuie pasnena ¢a3s. bucnoiinsie MemOpansl. [IpoTeonnnocomsl.

OU3NKO-XUMUYECKHE MEXaHU3Mbl crabunuzanuu MemOpaH. OcoOeHHOCTH (ha30BBIX
Nepexo7oB B MEMOpaHHBIX CUCTeMax. BpamjarenbHas M TpaHCISIUOHHAs MOJBH)KHOCTh
dbochomumuaos, ¢aun-don nepexoanl. [1oaBMKHOCT, MeMOpaHHBIX OENKOB. BiusHue BHENTHUX
(9KoornYecknx) (pakTopoB Ha CTPYKTYPHO-(DYHKIIMOHAIBHBIE XapaKTEPUCTUKN OMOMeMOpaH.

[ToBepXHOCTHBINA 3apsii MEMOpPaHHBIX CHUCTEM; MPOUCXOXKIEHHE 3JIEKTPOKMHETUYECKOTO
noTeHIMana. SIBieHue monspusanuu B MeMOpaHax. Jlucrepcusi 3JIeKTPOIPOBOIHOCTH, €MKOCTH,
JOUBJIEKTPUIECKON IPOHULIAEMOCTH.

Tpancnopt BemiecTB 4epe3 OrmomemOpaHbl M OuoanekrporeHes. [lacCMBHBIN M aKTHBHBIHI
TPAHCIIOPT BEIIECTB uepe3 OnoMmeMOpansl. TpaHcrmopT HedneKTpoauToB. [IporuaeMmocth MeMOpaH
s Bogsl. Ilpoctast nuddysusa. OrpanuuenHas nuddys3us. CBA3b NPOHUIIAEMOCTH MeMOpaH ¢



pPacTBOPUMOCTBIO TPOHUKAIONIMX BemlecTB B Jjunuiaax. OoOneruenHas nu¢¢ysus. Tpancmopr
caxapoB M aMUHOKUCIIOT Yyepe3 MEMOpPAHbI ¢ y4acTHEM IEPEHOCUUKOB.

TpaHCIIOPT AJIEKTPOJIUTOB. DJIEKTPOXMMHUUYECKUH NoTeHuuan. MoHHOe paBHOBEcHE Ha
rpaHune MemOpaHa - pactBop. IIpodunu noreHnMana ¥ KOHLEHTPALUMM HOHOB B JBOMHOM
anekTpuyeckoM  cioe. IlaccuBHBIA  TpaHCHOPT;  JABMXKYIIME CHJIBI  IIEPEHOCA  HOHOB.
Onexrpoauddy3nonHoe ypaBHeHue Hepucra-Ilnanka. YpaBHeHHMS NOCTOSHHOrO WO JUIs
IOTEHLIMajga U MOHHOro Toka. IIpoHunaemocts U n1poBoAUMOCTh. COOTHOIIEHHE OJHOCTOPOHHUX
MOTOKOB (Y ccuHra).

[ToTeHunan MoKos, €ro NPOUCX0KIeHNE. AKTUBHBIN TPAaHCIIOPT. DIEKTPOr€HHbII TPAHCIIOPT
noHOB. Yuactie AT®da3 B akTUBHOM TpaHCIIOPTE HOHOB uepe3 buonornueckrue MemOpansl. MlonHble
KaHaJbl, TEOPHsI OJHOPSAIHOrO TpaHcmopra. MOHOGMOPHL: MEPEHOCYHKH M KaHAIO0O0Opasyroliue
arenTsl. MonHas cenekTuBHOCTL MeMOpan. [Toreniman neiictBus. Ponbs nonos Na*™ u K* B renepanuu
TIOTEHIHANA IeHCTBHSA B HEPBHBIX M MBIIIEYHBIX BOJNOKHAX; poib HoHoB Ca’" u CI' remeparum
MOTEHIMAaja IeHCTBUSA y APYTrUX 00BEKTOB. MeXaHN3Mbl aKTUBAILIMHM U MHAKTHBALIUN KaHAJIOB.

MaremaTtrueckas MOJIEb HETMHEWHBIX MTPOLECCOB MEMOPaHHOr0 TpaHcnopra. OuyKkTyanuuu
HaNpsHKEHUs ¥ IPOBOAUMOCTHU B MOJEIBHBIX U OMOJIOTHYECKUX MEMOpaHax.

Pacnpoctpanenue Bo30yxaenus. KabenpHble CBOICTBAa HEPBHBIX BOJIOKOH. MaTemaTH4eckue
MOJZIETIM IIpOLEcCa PACHPOCTPAHEHHUsT HEPBHOIO HMITyJbca. PU3NKO-XMMHYECKHE IPOLIECCH B
HEpPBHBIX BOJIOKHAX @pU MPOBEACHUU PAIOB HMIYJIbCOB (PUTMHYECKOE BO30YKICHHE).
OHeproolecrnieyeHre MPOLECCOB pPACIpPOCTpaHeHUs Bo30yxIeHHs. OCHOBHbBIE IOHSTHUS TEOPUHU
BO30YIUMBIX CpEIl.

MounexynspHbple MEXaHU3MBI ITPOLIECCOB HEPIeTUYECKOro conpskeHus. CBsA3b TpaHCIOPTa
MOHOB U IIpollecca IepeHoca JIEKTpOHa B XJIOpOIUIacTaX W MUTOXOHJpHsX. Jlokamuzanus
3JIEKTPOTPAHCIOPTHBIX Lieneil B MemOpane. CTpYKTypHBIE acTieKThl ()yHKIIMOHUPOBAHHUS CBSI3aHHBIX
¢ MeMOpaHOoil mepeHocuuKoB. AcuMMeTpusi MeMOpaHbl. OCHOBHBIE MOJIOXKEHUS Teopun MuTdesia.
DNEeKTPOXUMHUUYECKUI TpajiueHT MPOTOHOB.  SHEPrHU3UPOBAHHOE COCTOSIHME MEMOpaH; poiib
BekTOopHOH H+-AT®a3pl. Conpsraroniye KOMIUIEKCHI, UX JOKaiu3auus B MeMOpane. DyHkuuu
OTAeNnbHBIX cyObenuuull. KonpopmannoHHble nepecTpoiiku B mporecce 00pa3oBaHUsl MaKpodpra.
BakTepropoaorncun kak MOJEKYJISPHBIM (OTOIIEKTPUUECKUN reHepaTop. Ou3ndeckue acreKkThl U
MOJIETIN SHEPTETUYECKOTO COMPSKEHUS.

4.3.1. TlepeuyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aAHITHI H JIa0DOPATOPHBIX PadoT
Ne Ne HaumenoBanne TpynoemkocTs (4ac.) OueHo4HbIe dopmupyembie
n/H | pa3gena CeMHHAPOB, Beero | U3 nux cpeacTBa KOMIETEeHIINT
U TeMBbI NPaKTHYECKUX U 4acoB | mpaKTHYecKas (MHAMKATOPBI)
J1a00paTOPHBIX padoT MOAT0TOBKA
1 2 3 4 5 6 7
1 | Temal OKCNOHEHIMATIBHBIN POCT 2 OIIK-2
YHCIICHHOCTH TTOIYJISIIIAN Oruer 1o JIP HIIK onx 1.1
HJIK onx 1.2
H/IK onki
2 | Temal JlorucTHYEeCKHiA pocT 2 OIIK-2
YUCIEHHOCTH TOMYJIISIIH Oruer o JIP K onk 1.1
HIIK onx 1.2
H/IK onki
3 | Temal JlorucTuueckuii poct B 2 OIIK-2
YCIIOBUSX HJIK onx 1.1
TepPeKPHIBAIOIIIXCS Orser o JIP HJIK o 1.2
MTOKOJICHU I MK ok 3
4 | Temal KagectBennoe 2 OIIK-2
HCCIIeJOBaHNE MOJEIIel ¢ 3anaun UK onx 1.1
OJTHOIT TIepeMeHHOM Tecr HJIK o 1.2
HJIK onkis




5 | Tema2 Kunematudeckas 2 OIIK-2
UK
BSI3KOCTh KUJIKOCTH Oruer o JIP Hﬁ[( Zzz j;
HJIK onki.s
6 | Tema?2 Uzmepenue 4 OIIK-2
(dhepMeHTaTUBHOI HIIK onx 1.1
AKTUBHOCTHU Ortuer no JIP UK onx 1.2
BUCKO3UMETPUYECKUM MK onr.3
METOJIOM.
9 | Tema3 Tepmoannamuka 4 OIIK-2
OMOJIOTHYECKUX UK onx 1.1
WK onk 1.2
MPOIIECCOB
3amauu
B PaBHOBECHOM A HJIK onxi.3
COCTOSIHMM. DHTPOIUS U
nH(pOpMAaIus
11 | Tema 3 Tepmoaunamuka 2 OIIK-2
OHMOJIOTMYECKUX CUCTEM Tecr HIIK onk 1.1
HJIK onk 1.2
HJK onki.3
12 | Tema 4 3aBHCHMOCTD 4 OIIK-2
% HJIK onx 1.1
MOTEHIMATBHOW SHEPTUH 0
N et no JIP
METITHIOB OT TIOBOPOTHOM e HJIK ok 1.2
n3omepuu. Kaptel HIK onki3
Pamauanpana.
13 | Tema 4 Brruncnenve 2 OIIK-2
[OTEHIHAIBHOM SHEPTHH 3anaun K onrc 1.1
OHMOTIONNMEPOB. Z,glli OIIK 1.2
OIIK1.3
15 | Tema 5 W3ydenne nucnepcun 2 OIIK-2
UMIIeJaHca } Oruer o JIP Zﬂ§ OIK 1.1
pacTUTEIbHBIX TKaHEH Hﬁ]{ OMK 1.2
OIIK1.3
17 | Tema 5 Omnpenenenue 2 OIIK-2
HJIK onr 1.1
COITPOTHBIICHUS KOXKH
YelIoBeKa Oryer no JIP UK onx 1.2
JUIS TIOCTOSIHHOI'O TOKa HIK onx13
16 | Tema 5 MemOpaHHbIe 2 3agaun OIIK-2
MTOTEHLIUANBI. 3aKOHBI KOHTpOThHBIE Zgﬁ ZZZ j ;
Drxa. BOIIPOCHI WK onm.ls

4.3.2. llepeueHb TeM (BONMPOCOB), BHIHOCHMBIX HA CaMOCTOSITeIbHOE W3y4YeHHe

CTYJIeHTAMM B paMKax caMocTosiTeJbHOi padoTrsl (CPC)

Ne i/ Tema 3aganue dopmMupyemasn NIAK
KOMIIETEH NS
1. Tema 1. Beeneunue. 1. IToaroroska OTUYETOB 10 HJIK onk 1.1
Kunetnka nabopatopHbiM padoTam 1, 3 (um 4). HJIK onx 1.2
OHOTOTHYECKIX 2. Pemenue 3anay o JIP 2. OIIK-2 MK onx1s
TPOLIECCOB. 3. KoHTpoJibHBIE BOIIPOCHI 110 TEME
2. Tema 2. Kuneruka 1. ITogroroBka  OTYETOB  TIO MK onk 1.1
(pepPMEHTATHBHBIX nabopaTtopHbIM pabotam 5 (miu 6) OIIK-2 HIIK onk 1.2
TIPOIIECCOB. 2. KOHTpOJILHBIE BOIIPOCHI 10 TEME MK o3
Tema 3. 1. IMoaroToBKka OTYETOB U PEIICHUE HJIK onx 1.1
3. TepMmoauHaMuKa 3aja4 1o JaboparopHoii padore 7 OIIK-2 HJIK onk 1.2
2. KoHTpOIJIbHBIE BOTIPOCHI TTO TEME HJIK onx1.3




OMOJIOTHYECKUX 3. IToaroToBka K TECTUPOBAHUIO
IIpoOLECCCOB
Tema 4. Monekynspuas | 1. IloaroroBka  oT4e€TOB 10 HJIK ok 1.1
ouodusrka naboparopHoit padote 10 UK onk 1.2
OIK-2 IK
2. Pemrenne 3amaq o JIP 10.4 OIIK1.3
3. KoHTponbHEIE BOIPOCHI IO TEME
Tewma 5. buoduszuka 1. IlogroroBka  OTYETOB IO HJIK ok 1.1
MeMbpaH nabopaTopHbIM paboTam 8 u 9 HJIK onx 1.2
OIK-2 IK
2. Pemienue 3anay no JIP 8.2 OIIK1.3
3. KoHTponbHEIE BONIPOCHI IO TEME

4.4. MeToan4yeckue yKa3aHusl M0 OPraHU3aIlUU CAMOCTOSITEIbHON Pad0ThI CTYIEeHTOB
CamocrosTenbHas padoTa CTyIeHTa MPeciIeyeT CIeAYIOINE IeH:
® COBEpIICHCTBOBaHHE HABBIKOB C€aMOOOpa30BaTEIbHOW pPa0OTHI Kak OCHOBHOTO IYTH
MOBBILLIEHUS YPOBHSI 00pa30BaHus;
e yrioyOJeHHe U paclIupEeHrue 3HaHUHU TI0 MIPEeIMETY.
[To nucnumnnube «buodusuka» npeanararoTcs ciegyromue GoOpMbl CaMOCTOATEIbHON
paboThI:
e PaboTa HaJ KOHCIIEKTOM JIEKIIUH;
e VYruyOneHHBIH aHAMM3 HAYYHO-METOJMYECKOW JHTepaTypbl U H3ydyeHHEe Yy4eOHOTro
MaTepuaia, peaycMOTpeHHOro paboyueii mporpaMMoii;
CamocrosTenbHOE U3y49eHUE OTACIBHBIX TeM, TaparpadoB, He U3J0KECHHBIX B JICKIIUH,
IMOATOTOBKA K KOHTPOJIBHOMY OIIPOCY HA NPAKTHYCCKUX 3aHATUAX
MO/AITOTOBKA OTYETOB I10 JIAOOpaTOPHBIM padoTaMm;
pelIeHne 3aay;
MOJIFOTOBKA K TECTUPOBAHUIO 110 OTAEIBHBIM pa3/iesiaM JTUCIHUITIMHbI
MIOArOTOBKA K DK3aMEHY.
Tucvmennvie pabomesi. J1711 caMOCTOSTEIBHOTO U3YUYEHUS TEM PEKOMEHTYETCs UCII0JIb30BaTh
OCHOBHYIO W JAOIIOJHHUTCIBHYIO JIUTCPATYPYy, a TaKKC HUCTOYHUKH, HaﬁﬂeHHble npu mnomMomm
MH(OPMAIMOHHO-CIIPABOYHBIX U MOUCKOBBIX. /11 3aKkperuieHus Mmarepuaga peKOMEHyeTcsl AeaThb
KpaTKHUEC KOHCIICKTHI 110 TEMC.

Cooepotcanue u hopma omuema no rabopamopHoi pabome

Otuer mo maGopaTopHOUl pabOTe BBHIMOIHSIETCS B COOTBETCTBUU C METOJUYECKUMH
pexoMenanusamMu [1] u 1omKeH BKIIOYATh CICAYIOIINE Pa3/Ieiib:

1. HABBAHUE PABOThHI

2. IEJIb 1 3AJJAYN PABOTHI

3. OBBEKTHI 1 METO/bI

B nmaHHOM paszfene NpuBOASTCS XapaKTePUCTHKH HUCCIICTyeMOT0 00ObEKTa B COOTBETCTBHH C
WH/IMBUIYAIbHBIM 3aJlaHUEM, JAeTCs IePeUeHb WCIOJIb30BaHHBIX B Pab0OTe KOMITBIOTEPHBIX
MPOrPaMM, HHBIX JICKTPOHHBIX PECYPCOB U 0a3 JaHHBIX; ONTUCaHKe MeTO UK. He creayeT BKIoYaTh
MaTepuasbl, He UCIOIb30BaHHbBIE B padoTe.

4. PEBYJIbTATBI U UX OBCYXXJIEHUE

B naHHOM paszjene MPUBOIATCS pPe3yJbTaThl paOOThI B BUJIC TAOJUI], PUCYHKOB H CXCM.
JlaeTcsi 0OCyXJIeHHE pe3ylbTaToB palbOTHI: a/IeKBATHOCTh PE3YJIBTATOB ITOCTABICHHBIM 3aj1a4aM,
WHTEPIIPETAIHS PE3YJIbTATOB C MO3UIIMU OCHOBHBIX OMOJIOTMYECKUX TEOPUH U T.1.

5. BBIBO/IbI

4.5. TllpumMepHasi TeMaTHKA KYPCOBBLIX padoT (NMPOEKTOB): HE MPEAYCMOTPEHBI y4€OHBIM
IIJIAaHOM.

V. YYEBHO-METOINYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE
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http://www.chemexper.com/ - mouck XUMHUYECKUX COCTUHCHUH B pa3IMYHBIX 0a3aX JaHHBIX
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http://www.elibrary.ru/defaultx.asp - Hayunas snekrpoHHas OMOIMOTEKa, KPYMHEHIINI
poccuiickuii MH(GOPMAIMOHHBINA TOPTal B 00JIACTH HAYKH, TEXHOJOTHH, MEIUIIMHBI H
o0Opa3oBaHMs, CoEpKaIINil pedepaThl U MOTHBIE TEKCTHI Ooniee 12 MJIIH HayYHBIX CTaTei U
myOIuKauil.

http://lwww.rcsb.org/pdb/ - 6a3a nannbIx Mo cTpykType Oenxos PDB (Protein 3D Structure
database)

https://sites.google.com/site/biologydarkow/enzymes?authuser=0 — BUPTYaJIbHBIN
CHMYJIATOP M3yUYCHHS KHHETHKH (pepMEHTAaTHBHBIX IporieccoB (pa3padoran Jon Darkow)
https://amrita.olabs.edu.in/?sub=1&brch=5&sim=225&cnt=4 — BHUPTYyaJbHBIH CUMYIATOP
M3MEPEHHUS BA3ZKOCTH pacTBopoM MeTosioM Ctokca (kommanust Olabs)



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
https://sites.google.com/site/biologydarkow/enzymes?authuser=0
https://amrita.olabs.edu.in/?sub=1&brch=5&sim=225&cnt=4

9. chemagic.org/molecules/amini.html — onnaita pecypc CheMagic Molecula, mo3Bostrommii
MOJICIMPOBaTh CTPYKTYPY MOJICKYJI W HCCIEAOBaTh HMX TOTCHIMAIbHYIO JHEPIUI0 B
3aJIUBUCTOCTU OT MMOBOPOTHON H30MEPUHU

10. http://www.tusearch.blogspot.com - TTOHCK 3J€KTPOHHBIX KHHWI, IyOJIHMKAIHMi, 3aKOHOB,
I'OCToB Ha caiiTaXx Hay4HBIX JCKTPOHHBIX OMOMMOTEK. B monckoBuke 0TOOpaHBbI JIydIime
OMOIMOTEKH, B OOIBIIMHCTBE KOTOPHIX MOYKHO CKayaTh MaTepHalbl B IMOJHOM o0ObeMe Oe3
peructpaiuu. B criucok BKIHOUEHBI OMOJIMOTEKH HHOCTPAHHBIX YHUBEPCUTCTOB U HAYUHBIX
OpraHu3aIui.

11. BBC «M3narenbctBo Jlaub». Aapec mocryma http://e.lanbook.com/

12. BBC «Pykout». Anpec nocryna http://rucont.ru/

13. OBC «Aiibyke». Anpec nocryna http://ibooks.ru

14. BBC «Opaiit». Anpec gocryna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YuedHo-1a00paTopHoe 000py10BaHMe:

AymuTtopust Ui NPOBEJNCHMS 3aHATHH MPAKTUUECKOro THUMa. AyIuTopHs 0o0OpyIOoBaHa:
cneyuanuzuposanrol (yaeOHoM) mebenvio Ha 12 MOCAAOYHBIX MECT; 000pyJAOBaHA MeXHUYEeCKUMU
cpeocmeamu obyuenus: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, [locka ayautopHas
MeJtoBasi, MarHuTHasi, Jlaboparopus opran xumus - [1Ikad BerrsokHOH AD-221"- 2 1., XuMudeckuid
mkag (cremtax) -1 mrT., JlabopaTopHBI CTON ¢ BBIKATHBIMU TyMOaMu — 5 MIT., XOJIOAUIBHUK
«MuHCK» - 2IIT., Amnmapat Ui BEpTHKAIBHOTO 3JeKTpodope3a — 1 mr., BakyyMHBIN HcmapuTenb
PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mit., lesunterparop Y/-20 — 1 wrt., FMI3mepurens HOHHBIX
conmpoTuBiieHUH (nmnenanca) - 1 mr., McTtounuk muranust ais snextpodopesa "Dnpd" — 1 mr.,
Ocuumnorpad ynuBepcaibHblil AByxiyueBoid C-55 — 1 mr., Tepmocrat TC-80 — 1 mit., Ilentpudyra
K-24 — 1 mrt., Hentpudyra MIIB-310 — 1 mr. Hoyr6yk Lenovo G580 — 1 mmT., BeCbl aHaIUTHYECKHE
HR-200 — 1 ., Becsl nabopatopusie OHAUS — 2 mrt., peppakromerp UPD 45462M — 1 .,
pedpakromerp YPII — 1 mwr., porosnexrpokanopumerp KF 77 — lurt., nenrpudyra madoparopHas
OIIK-8 — 1 mrT., nentpudyra nadop-s1, MeauuuH-s1, HactonbHas LlJIH 16 ¢ mMukpomporec-HoH
cucremol ynpasi — | mrt., cnekrpodoromerp CD-2000, pepmentep Minifors Speco 6akTepranbHbIi
— lmr., Tepmoctar WB4MS Boaublit /c nepememnBanueM/ - 1 mrt., repmoctatr TC-1/80 CITY — 1
IIT., CIYXAIIUMHU ISl TpeACTaBICHUsl ydyeOHOW wmHpopMarmu 1o aucuuiuinae «buodusmkay
VuebHO-HA2AAOHBIMU NOCOOUAMU, 00ECTIEUNBAIOIIMMY TEMaTHYECKUE WILTIOCTPALIMH IO TUCIUILTIHE
B BUJIC TIPE3CHTAIIHH.

Kommnbrotepusiit knacc (ydeOHast ayauTopusi) A TPYNNOBBIX W HMHIMBUAYAJIbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII W  TPOMEXKYTOYHOM  aTTecTallii, OpraHu3alud
CaMOCTOSITeNTbHOU paboThl. AyAuTOpHs 000pYy0BaHA: CHEMATU3UPOBAHHON (yueOHOIT) Mebembio Ha
20 mocamoYHBIX MECT, JOCKOW MEJOBOW; 000pyI0BaHAa TEXHHUYECKHUMHU CPEIACTBAMU OOYUCHHS:
Cuctemnslii 610k PentiumG850, Mounutop BenQ G252HDA-1 mt.; Cucremusiii 6moxAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusni 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mt.; Cuctemusiii 6mok Pentium G3250,
MonwuTtop BenQG955 — 1 mit.; Cucremnsrtit 6;10k Pentium G3250, Morutop BenQ GL2250 — 1 mir.;
Cuctemnslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mit.; Cuctemuslii 610k Pentium
G3250, Monutop Samsung T190N — 1 mwt.; Cucremnsiii 650k tium G3250, Monutop Samsung 740N
— 1 mr.; ¢ HeorpaHuueHHbIM JnoctynoM Kk cetu Murtepner; Ilpoekrop BenQ MX503; skpan
ScreenVtdiaEcot. HoytOyk Lenovo G580 — 1 mt. C HeorpaHW4YeHHBIM JOCTYNOM K ceTh MHTepHeT
1 obecrieueHNeM JI0CTyIa B 3JI€KTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3aIiHy.

[TomereHust st XpaHeHUs U MPOQUIAKTHIECKOTO 00CITYKMBaHUS y4eOHOTO 000pyA0BaHUSI.
AynuTtopust 000py/0oBaHa: CIEUUAIN3UPOBAHHON MeOembio Ha 8 MOCaJOYHbIX MECT; BBITsDKHON
mkad — lmr., Jlamurapuerit mkadp — 2 mr., Tepmocrar TC-80 — 2 mr., JlaGopaTtopHblii CTON
MeTajundeckuii — 3 1mT., JJabopaTopHBIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 IIT., XOJIOAUIBHUK
«ATtnanT» — 1t. MUKpOCKON MOHOKYJISIpHBIN — 8 1T, Mukpockon "buosam"-1 mt., CtepunuzaTop
napooit BK-75 IIT "T3MOWN" — lwr., [lunerka aBromaruueckas Jlennuner 0,5-10 m"-1 mr.,


http://www.tusearch.blogspot.com/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunoxymsip"-1 mr., Ilpoextop OBepxen'-
1 mr., IIpoektop View Sonic"-1 mr., IIpoekrop View Sonic"-1 mr., Hoyrtoyk Lenovo"-2 mrT.,
[Tpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IlporpaMMHoOe oGecnieyeHue:
DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.
Kaspersky Endpoint Security ms 6usneca - Crangaptasiii Russian Edition. 250-499. ®opyc
KonTpaxT Ne04-114-16 ot 14n056ps 20161 KES. Cuer NePCI[3-000147 u AKT ot 23H0510ps
2016r JIum.Ne1B08161103014721370444.
Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunensuu
Microsoft 43364238.
Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensun Microsoft 41059241.
Office 365 npodeccuonanbHbIi mItoc i yuamuxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texnuuyeckue U 31eKTPOHHbBIE CPeACTBA:

[Ipe3enTarmu 1Mo BceM TeMaM Kypca;

Bupryansnsie cumynsatopsl: «Lactase Enzyme Simulation», «Viscosity of a liquid - Stoke's
methody», «CheMagic Moleculay, «Ramachandran Plot Inspection»;

CucreMa 2JIEKTPOHHOTO TECTUPOBaHKs Ha 0a3e oOpa3oBatenbHOro noprana Educa



VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHA
Jisa ocBoeHust aucuUIUIMHbL «brodusnka» NpUMEHSIOTCS cienyromue o0pa3oBaTelbHbIe

TCXHOJIOTHUH:

Hngopmayuonnaa nexyus - 3TO CXKATOE H3JIOKEHHE OCHOBHBIX HAay4YHBIX (DakToB, 4TO
sBIIseTCs 0a30H I aHAIM3a PacCyXKICHUH, OIICHOK.

Jlexyus-euzyaruzayus. YUUT CTYAGHTOB NpPEOOpPA30OBHIBATH YCTHYIO M IHCHMEHHYIO
MHOPMAIHIO B BU3YAJIbHYIO GOpMY, 4TO (OPMUPYET y HUX MPO(HECCHOHATFHOE MBIIIUICHHE
3a CUET CHUCTEMATH3allMd W BBIICICHUsS HanOoJiee 3HAYUMBIX, CYIIECTBEHHBIX DJIEMEHTOB
copepkaHus oOydeHHs. 3aada MpenoaBaTessi HCIOoIb30BaTh Takue (GOPMBI HATIISTHOCTH,
KOTOPBIE Ha TOJILKO JIOTIOJHSIOT CJIOBECHYIO HH(POPMAIIUIO, HO M CAMU SIBJISTIOTCS. HOCUTEIISIMU
uHpOpMaMU (CXEMbI, PUCYHKH, CIAHIBI-IPE3CHTANH, U T.I.). DTOT BHJ JEKIUHU Jy4lle
BCETr0 UCIOJIb30BATh Ha 3TAlle BBEICHHS CTYICHTOB B HOBBIW pa3/iell, TEMY ITUCHHUILIAHEI.
Jlabopamopnvle 3anamus — 3aHATHS, HalCICHHbIE HAa (OPMUPOBAHUE NPAKTHUCCKUX
HaBBIKOB C HCIOJBb30BAaHHEM NPUOOPOB M TEXHUUYECKHX CpeacTB. llpemHasHayeHsl Iuis
yrIIyOJIeHUs ¥ 3aKPEIUICHHS] TEOPETHUSCKUX 3HAHUM, Pa3BUTHSI HABBIKOB CAMOCTOSTEIBHOTO
JKCTIepUMeHTUpoBaHus. JlabopaTopHble pabOTBl MOTYT BBINOJIHATECS B yIaJCHHOM
JMCTAaHIIMOHHOM PEXHME TIPH UCIIO0JIb30BAHUH BUPTYAIbHBIX CUMYJISITOPOB.

Konnoxeuymvr — Bua yaeOHOTO 3aHATHS, TPOBOAMMOIO C IEIbI0 TPOBEPKH U OLICHUBAHUS
3HaHMU y4ammxcs. KoilokBuyM MOXeT MpoBOJUTHCS B (hopMe MHAMBUAYAIbHOH Oecepl
IperoIaBaTeslst Co CTYJSHTOM HIIM KaK MacCOBBIH omnpoc. B xone rpynmoBoro o0cyskaeHus
CTYIICHTHI y4aTCs BBICKA3bIBATh CBOIO TOUKY 3PESHUS MO ONPEACICHHOMY BOIIPOCY, 3alUIIaTh
CBOC MHCHHWE, NPHMEHSIS 3HAHWS, NOJYYCHHbIC Ha 3aHATHIX MO mpeamery. B xome
KOJUIOKBUYMa TaK)K€ MPOBEPSIOTCS MUChbMEHHBIE PAaOOTHI CTYAECHTOB, IPOBOAUTCS 3aIlIUTa
JOKJIAJIOB.

Camocmosmenvuas paboma cmyodenmog (cM. 1.4.4).

Hucmanyuonnule obpazosamenvHble MEXHON02UU. IMon JMCTaHIMOHHBIMU
00pa3oBaTeNbHBIMH ~ TEXHOJOTHSIMH  TOHUMAIOTCS  00pa3oBaTeNbHBIE  TEXHOJIOTHH,
peanu3yeMble B OCHOBHOM C TNPHUMEHEHHEM HWH(POPMAIIMOHHO-TEICKOMMYyHUKAIIMOHHBIX
cereif. [Ipu ocBOeHMN TUCHUIIMHBI «BHO(U3NKa» UCTIONB3YETCSI KOMNbIOMEPHbIE Cemesbie
mexnonocuu (MHTEPHET-TEXHOJOTUH) — CHOCO0 IMCTAaHIIMOHHOH Iepenadn MHGOpMAINH,
OCHOBAHHBI Ha WCIIOJIb30BAHUH TJIOOATBHBIX M JIOKAIBHBIX KOMITBIOTEPHBIX CETeH s
o0ecrniedyeHus JocTyna o0yJaromuxcs K HHGOpMalnOHHBIM 00pa30oBaTeNbHBIM pecypcam U
st GOPMHUPOBAHHS COBOKYITHOCTH METOJWYECKUX, OpPraHM3alMOHHBIX, TEXHUYECKUX H
MPOrPaMMHBIX CPEJCTB PEaM3allii M YIPABICHUS YYEOHBIM MPOLECCOM HE3aBHCHMO OT
MecTa HaXOXJICHHS ero CyObeKToB. [1J1s opraHu3anuy AUCTAaHIIMOHHOTO O0YUeHHSI Ha OCHOBE
ITUX TEXHOJOTUI HCIONB3YeTCsl CHENUATM3HPOBAHHOE IPOTPaMMHOE CPEACTBO -
oOpaszoBarenbHbIil mopran UI'Y (educa.isu.ru).

VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA N
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounvlie mamepuanst 07151 6X00H020 KOHMPOIA
J71s1 BXOJTHOTO KOHTPOJISI OLIEHKH YPOBHSI 3HAHUM CTYJIEHTOB HCHOJIb3yeTCA TECTUPOBAHUE IO

OCHOBHBIM pasjacjiaM MaTeMaTHKHU, (1)I/I31/IKI/I, XUMHN, OMOXUMHHU U MOJ'ICKy.]'IHpHOfI OHOJIOTHH.

1.

Jlemoncmpayuonnvlil 6apuanm mecma 01 6X0OHO20 KOHMPOJIA
VYHHUBepcalibHas Ta30Basi MOCTOSHHAS — 3TO Pab0Ta, KOTOPYIO COBEPLIUT MPH YBEIHMYCHUU
temmnepatypsl Ha 1K B n3o6apHOM mporiecce:

a) 1 krrasa; 6) 1 kmons rasa; B) 1 M3 rasa; r) 1 nuTp rasa;

2.

Xumuaeckas peaKknus, COIMPOBOXKAAOMIAACA BBIACICHUEM TCIIJIOTHI:

a) PK30TepMHUYecKasi; 0) SJHIOTepMUIECKasl; B) TOMOT€HHAS, T') TeTepOTreHHas

3.

Haiimte nponssoanyto Gpynkrmu f(X) = 2x° -3x?+6x-6:



a) 6X2-6X+6; 6) 6X2-6X; B) 6X>-6X+6; T) 6X>-6X+6
4. Kakwue cBs3u 00pa3yroT O-CIIUpajib BO BTOPUYHON CTPYKType Oenka?
a) Bannep-Baanbca; 6) ruspodoOHBIC; B) IENTHIHBIC; T') BOJOPOIHBIC

Ouenounvie mamepuanvl meKyuie2o KOHmMpoa

OneHouHble MaTepuaslbl TEKYIIEro KOHTpoisi (opmupyrorcs B coorBercTBuu ¢ JIHA
yHHBepcHuTeTa. B pamkax aucrumiuabl «brnodusnkay nCnoap3yroTes ciaenyromue GopMbl TEKYIIETo
KOHTPOJIS!
YCTHBIN OIIPOC;
TECTUPOBAHUE;
pelIeHue 3aad;
3alUTa OTYETOB 10 MPAKTHYECKUM padoTaM
KOHTPOJIb CAMOCTOSITEIbHON pabOTHI.
DOH/1 OIICHOYHBIX CPEJICTB BKIIOYALT!
TECTOBBIE 3aJJaHUs 110 AUCLUILINHE,
KOHTPOJIbHBIE BOIIPOCHI;
3ajauuy;
IepevYeHb TEM JJOKJIA/I0B;
BONPOCHI 1 camocTosTesibHOro nzyuenus (CPC);
NepevyeHb IK3aMEHAIIMOHHBIX BOIIPOCOB.
Ha3naueHue oLleHOYHBIX CPE/ICTB: BBIABUTH c(hopMupoBaHHOCTh KoMieTeHunu OIIK-2 (cm.
1. I11). CTyneHTbl, HE BBIOJHUBIINE 3aIaHHUS TEKYIIETO KOHTPOJIS HIIH MOJTYYUBILIUE 32 HUX OLICHKY
«HE YJIOBJIETBOPUTEIBHO», O MPOMEXKYTOUHOH aTTecTallud He AOMYCKAITCs, MOKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a/10JKEHHOCTH.

JleMOHCTpAIIMOHHbIE BAPHAHTHI TECTOB /LISl TEKYLET0 KOHTPOJIS
1. Mamemamuueckuii cMbiCl Kpumepus YCmouyu8oCcmuy CmayuoOHapHo20 COCMOAHUA
a) 00JIaCTh JOMYCTHUMBIX OTKJIOHEHHH OT paBHOBECHs - & 0) BeIMYMHA OTKIOHEHHUS CHUCTEMBI OT
CTaI[MOHAPHOTO COCTOsIHUS — & B) MepBas MPOM3BOJHAs mccienyeMor pyHkuuu — f'(X); r) 3HaK
HepBoil MpOU3BOHOM Hccnenyemoit ¢pynkimu: f'(x) < >0
2. Kakxoea ycmotiiuueocms cmayuonaphvix cocmosnuil ¢ cucmeme dx/dt=ax-b?
a) J1Ba YCTOWYMBBIX CTAllMOHApHBIX COCTOSHUS; O) /JBa HEYCTOWYMBBIX COCTOSHHS;, B) OJHO
YCTOMYMBOE U OJTHO HEYCTOMYMBOE; I') HET CTALIMOHAPHBIX COCTOSHUH.

PacuerHble 3aaun AJIS1 TEKYyIEro KOHTPOJISI MO KaXJI0M TEME MPEICTABIECHBI B aBTOPCKOM
MeToIn4eckoil pa3padoTtke: buodusuka: yuebHo-meToauueckoe nocodue / A. A. Ilpucraska, I'. B.
KOpunosa, 3. A. Eppemenko, B. JI. Muxaiinenko, B. Il. CanoBaposa. — Upkyrck: M3narenascTBo
Ury, 2021. (Ilpunoxxenue 1)

Kpumepuu oyenusanus pewenus 3a0ay:
OueHka «omauuyHo» BBICTABISIETCS, €CIIM 3a/Jada pEIIeHAa IMPaBHIbHO, B XOJE pEIICHUs
IIPOJEMOHCTPUPOBAHbl ~ MOHUMAaHUE  METOAA  PEUIEHMs,, NPAaBWIBHOCTb  HCIIOJIb30BaHMS
KaTeropuaJIbHOTO anrmapara, ClocOOHOCTh MHTEPIIPETUPOBATh PE3YIbTAThl, IPUBEIEHO JETAIBHOE U
IIOJIHOE OITMCAHUE PEIICHNUS;
OneHka «xopouio» BBICTABIAETCS, €CIM 3aJada pElIeHa IPABWIIBHO, HO CTYIEHT 3aTpyIHSAETCS
U3JI0KHUTH U 0OOCHOBATH AJITOPUTM PEIICHUS U / MU HHTEPIIPETUPOBAThH PE3YIbTATHl PACUETOB,;
OrneHka «yooenemeopumenvbHo» BBICTABISETCS, €CIU 3ajada PEelIeHa HEeNpaBUIbHO, HO CTYAEHT
JIeMOHCTPHPYET BEPHBINA MOIXO K MPpobIeMe, IOCTaBIEHHO! B 33/1a4¢;
O1eHKa «eyoosnemseopumeinbHoy BBICTABISIETCS, €CIIU 3ajjaua PellleHa HeNPaBUIIbHO WK HE pelIeHa
BOBCE.



KoHTpoJsibHBIE BONPOCHI 110 KaXJ0H TEME IPEACTABIEHbl B aBTOPCKOH METOINYECKOU
paspabotke: bruodusuka: yueoHo-MeToauueckoe mocooue / A. A. Ilpucraska, I'. B. FOpunoga, 3. A.
Edpemenxo, B. JI. Muxaiinenko, B. I1. CanoBaposa. — Upkyrck: U3narenscteo UT'Y, 2021.

Kpumepuu oyenusanus omeemos na KOHMpOIbHbIE BONPOCHL:
1) monHOTAa ¥ MPaBUIBLHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTU, TOHUMAHUS U3yYEHHOTO;
3) s3bIKOBOE O(DOPMIICHHE OTBETA.
OTBET OIEHUBACTCS HA «OMIUYHO», €CIIA CTYICHT: MOJIHO HM3JIaracT W3YYCHHBIH Marepual, JaeT
MIPaBWJIbHOE OINpeEeNIeHHOE MOHATUI; OOHapyKUBaeT MOHMMaHUE MaTepuaja, MOXKeT 000CHOBATh
CBOM CYXKJICHUSI, IPUMEHUTh 3HAHUS HA TIPAKTHKE, IPUBECTH HEOOXOAUMEBIE IIPUMEPHI HE TOIBKO 10
y4eOHUKY, HO U CAaMOCTOSITEIbHO COCTaBIICHHBIE; H3JaraeT Marephall IMOCJIelI0BaTeIbHO H
MIPABWIIBHO C TOYKH 3PCHUS HOPM JIUTEPATYPHOTO SI3BIKA.
OTBeT OIICHUBACTCS HA <«XOPOUiO», €CIW CTYIAEHT Ha€T OTBET, YIOBJICTBOPSIOUIMI TeM 3Ke
TpeOOBaHUSAM, UYTO W JUIS OICHKU «OTJIMYHO», HO JOIMyCKaeT 1-2 ommuOKH, KOTOpPHIE caM XKe
UCIPABIISET, U 1-2 HeA0UYETa B MOCIEAOBATEILHOCTH U SI3bIKOBOM O(OPMIICHUH HU3JIaraeMoro.
«Y0ooenemeopumenvrHo» CTaBUTCS, €CIIU CTYICHT OOHAPYKUBACT 3HAHWE W MOHUMAHUE OCHOBHBIX
MOJIOKEHUH TEMBI, HO MPH JTOM: M3JaraeT Marepuall HEMOJIHO M JOMYCKaeT HETOYHOCTH B
OTIpe/IeTICHUH MMOHATHI WM (HOPMYITHPOBKE TCOPHIi; HE YMEET IOCTATOYHO IITyOOKO U IOKA3aTeIbHO
000CHOBATh CBOM CYKJICHHUS U TPUBECTU CBOM MPUMEPHI; H3J1aracT MaTeprall Hermocae 0BaTeIbHO U
JIOITYCKAEeT OMIMOKH B SI3IKOBOM O(OPMIICHHH H3JIaraeMoro.
OneHka «HeyOdosremeopumenbHo» CTABUTCS, €CIM OTBET HE YIOBIETBOpPSAET TpeOOBaHUSAM
TIOJIOKUTEITFHON OIIEHKH MJTU CTY/ICHT OTKA3bIBACTCSI OTBEYATh HA KOHTPOJILHBIC BOITPOCHI

Ouyenounvie mamepuanvt 0151 RPOMEHCYMOUHOI ammecmayuu ¢ hopme IK3amena

®dopma mPOMEKYTOUHOH aTTecTaluu - Ik3amen. Cucrema oreHok: nartudamibHas. OC sToro
TUIA JIOJDKHBI BBISIBIIATH CTETIEHh OCBOCHUSI TEOPETHUYECKUX 3HAHMM Kak 0aszy Juisi (OpMHUPOBAHUS
KOMIIETEHIIMM, YMEHHMsS HX TPUMEHATh B CHUTYalUsX, MOJCIUPYIOMUX MNPOoPecCHOHATBHYIO
JeSTeNbHOCTD, a Takxke chopmupoBanHocTh KomneTeHmu OITK-2, 3asBnennoi B 1. 111.

IIpuMepHBIii CHUCOK BONPOCOB K IK3aMEHY

1. buodusuka: 00beKT UCCIeA0BaHUS, 1IENH, 3aa4i, MeTOibl. OCHOBHbIE HCTOPUYECKHE 3TAIIbI
CTaHOBJICHUS U Pa3BUTUS JUCIUILINHBL.

2. OcHOBHbIE OCOOEHHOCTH KHHETHKH OMOJIOTMYECKHMX IPOLECCOB Ha S3bIKE XHMHYECKOM
KHUHETHKH.

3. MaremaTtnueckoe MojenupoBaHue B Omosyoruu. Bumasl moneneil. Metoabl McciaenoBaHUS
KMHETUKH CJIOXKHBIX cHCTeM. MojieNn AMHAMHUKY YMCICHHOCTH MOMYJISIUH.

4. KauecTBeHHOE HCCIIeZIOBaHUE MPOCTEHIINX Mojeneil Ouonornueckux nporueccos. [Tonsarue
CTallMOHAPHOT'O COCTOSIHUS U €0 YCTONYUBOCTH.

5. Ompenenenue yCTOWYMBOCTH CUCTEMBI 110 JIAmyHOBY. /InHaAMUKa YHCIEHHOCTH MOMYJISALIUY B
OTKPBITOM CUCTEME

6. Mogenn cucteM U3 JBYX AaBTOHOMHBIX JU(QepeHIHaNbHbIX ypaBHEHUH. MeTomabl

KauecTBEHHOU Teopuu U depeHaNbHbIX YpaBHEHUI B aHAIM3€ TMHAMUYECKHX CBOMCTB

OMOJIOTMYECKUX MpoLeccoB. MeTo1 (pa30BbIX TOPTPETOB.

XapakTeprucTUYeCKoe YpaBHEHHUE U TUIIbI CTAIIHOHAPHBIX COCTOSIHUI Ha (Pa30BOM MIIOCKOCTH.

8. Mojenp cuCTeMbl JMHEHHBIX XUMHUECKUX peakiuii u moaenb JIOTKM — cpaBHHUTEIbHbBIE
ACIICKTBHI.

9. budypkanuu Ha ($a30BOM IUIOCKOCTH. bHOIOrMYecKwe TpPUTTEpHl, aBTOKOJIEOATEIbHBIX
npoueccax. [IpenenbHblid UK, YCIOBHS €ro BO3HUKHOBEHUS. [Iprmepsl.

10. Mopenu BonbTepa.

11. bazoBas monens bproccensrop.

12. Pacnipenenennbie cucteMbl. YpaBHenue 1uddysuu. Cucrema «peakuus-auddysus».
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TepmoannaMuka, Kak HayKa, U3ydaromas oomre 3aKkOHOMEpPHOCTH OOMEHA U MPEeBPaIICHUS
sHepruu. Knaccugukanus tepmoguHaMuyeckux cucteM. [1epBblil 3aK0H TEpMOAMHAMUKU U
€ro MPUMEHUMOCTh K OMOJIOTHYECKUM CHCTEMAM.

Bropoi 3ak0H TepMOAMHAMUKH. TepMOAMHAMUYECKOE PAaBHOBECHE.

W3MeHeHne 3HTPONUN OTKPBITHIX CUCTEM. TepMOAMHAMUYECKUE YCIIOBUS OCYILECTBICHUS
CTaLlMOHAPHOI'O COCTOSTHUS.

W3meHeHne cBOOOJHON SHEPIHH XUMUYECKUX peakuuid. TepMOIMHAMHUYECKOE CONPSIKEHHE
peakuuii. TeraoBbie 3 GeKT B ONOJOTMUYECKUX CUCTEMAX.

CooTHolIeHrE MEX 1y 3HAaYEHUSIMU JIBUKYILUX CHJI U cKOpocTell mporieccoB. COOTHOLIEHHE
B3auMHocTH OH3arepa.

TepMonrHaMuyeckue KpUTEPUH JOCTHKEHUS CTALlMOHAPHBIX COCTOSHUN U UX YCTOMYMBOCTH
B nuHelHoM ob6nactu. Teopema IIpuroxuna.

Henuueitnas TtepMoanHamMuKa HeoOpaTuMbBIX TporeccoB. Kputepuit ycroitunBocTu
CTALlMOHAPHBIX COCTOSHUHN B HEJTMHEHHON 00JIaCTH.

Cratuctuueckoe ucToNKoBaHue OSHTponuu. Popmyna bonbumMana. OHTponus H
nHpopMarus.

Kunernka gpepMeHTHBIX peakimii. Y paBHeHHEe Muxasnuca-MeHTeH.

OmnpeneneHne KHHETHMYECKUX IapaMeTpoB (epMeHTaTHBHOM peakuuu. KoopauHaTsl
Jlalinyusepa-bepka.

AxTuBaTOpHl M MHrUOUTOpBl. OTOOpakeHUE Ppa3HBIX THIIOB MHTUOMPOBAaHUS B HPSIMBIX
00paTHBIX KOOPMHATAX.

CyOcTpaTHOe yrHeTeHHe, ero OMOJOrHuecKuil cMbIC. BO3HUKHOBEHME MpeIebHbIX LIUKIOB
B CHCTEME C CyOCTpaTHBIM yrHEeTeHHEeM. MoJieNb TIIMKOIN3a.

CratucTudeckuil XapakTep OpraHuzaiuu moiauMepoB. OObeMHbIE B3aUMOJCHCTBUSA U
Mepexo/ibl r100yaa-KI1yooK B MOJIMMEPHBIX OMOMOJIEKYIIax.

Tunsl B3auMmozelcTBus B Makpomodsekynax. Cuibel Ban-nep-Baanbsca, BonopoaHas cBs3b,
ANEKTPOCTATUYECKUE B3aUMOICUCTBUS, BHYTPEHHEE BpPAIllEHHE U TOBOPOTHASI U30MEPHUS.
KondopmannonHnas sHeprus mnoiunenTugHoH uenu. IIpocTpaHCTBEHHas oOpraHu3anus
OEJIKOB U HYKJIEMHOBBIX KUCJIOT.

CocrostHe Bosibl U THAPO(GOOHBIE B3aUMOIEHCTBHSI B OMOCTPYKTYpax.

Kondopmarnnonnas moaBuKKHOCTh OEJIKOB IO TaHHBIM pa3audHbIX MeTo/10B: SIMP-u TIMP-
CIIEKTPOCKOIUSI.

JIrtoMuHECIIEHTHas CHEKTPOCKOIUS M BHYTPUMOJEKYJSpHAsl IMOABHKHOCTb OHMOMOJIEKYJI.
[Ipunuun ®panka-Konnona.

MexaHu3MBbl AJIEKTPOHHBIX MIEPEX0/I0B B OMOMOJIEKYIIax

CoBpeMeHHbIE MPEJICTaBICHUS 0 MeXaHU3MaxX (PepPMEHTATUBHOIO KaTaiau3a. JJIEKTPOHHHO-
KOH(OpMalMOHHbIE B3aUMOICUCTBUS B (pepMEHT-CYOCTPaTHOM KOMILJIEKCE.

CrpykTypa 1 GyHKIUN OHOJIOTHYECKUX MEMOpaH.

dusnyeckue U TMHAMHYECKHE CBOMCTBA OMoMeMOpaH. JINTIOCOMEI.

IToBepXHOCTHBINM 3apsii MEMOpaHHBIX CHUCTEM, IMPOUCXOXKICHHE 3IIEKTPOKUHETHYECKOTO
MOTEHIIMaJA.

ITaccuBHBINM M aKTUBHBIA TPAHCIIOPT BEILIECTB Uepe3 MeMOpaHbl. TpaHCIOPT HEAIEKTPOIUTOB.
TpancnopT HOHOB Uepe3 MeMOpaHbl. DAEKTPOXUMHUECKUNA MOTEHIINA.

HonHnble paBHOBecHs Ha rpaHulle paszaena (as. YpaBuenue Hepucra

VYpasuenue snexkrpoauddysun Hepucra-Ilnanka.

Juddy3Hpie noTeHIMABI B pacTBOpe. Y paBHeHue I eniepcona

MemOpannsbiii tuddy3HbIi noTeHnuan. YpapHenue ['onpamana.

CootHomenue Yccunra-Teopemna.

buosnexrpuyeckue norennuainsl. [loTeHnman nokos.

buosnextpuyeckue mnoreHuuansl. [loTeHuuman AelcTBUS — MeXaHU3MBl OOpa3oBaHUS H
OuoJsoruuecKas posb.

IlepeHoc >1eKTPOHOB U TpaHCc(HOpMAIUs SHEPTHH B OnoMeMOpaHax.



Kpumepuu oyenxu:

«Omauyno»: OTBET TOJHBIA, OTPAKAIOUIUN OOJBIIMHCTBO CTOPOH PACCMaTPHBAEMOIO BOIMPOCA; B
OTBET€ TPAMOTHO HCIIOJIB3YeTCsS TEPMHUHOJIOTHS W JAOTCS ONpPEICIICHHS;, IPOBEICH aHau3,
CpaBHEHHUE U TIPUBEJICHBI KOHKPETHBIE TpUMEPhL. OTCYTCTBYIOT OIIHOKH B JOPMYTUPOBKE TEPMUHOB
1 OIlcHKE (DaKTOB.

«Xopowo»: B OTBETE OTpPAXKEHA OCHOBHAas CYTh pPacCMaTpPUBAaEMOIO BOIPOCA; TPaMOTHO
MCII0JIb30BaHa TEPMHUHOJIOTHST; IPOBEJICH aHAJIM3, CPABHCHKE U MPUBEICHBI IpUMephl. Jomyckatores
HE3HAYUTEINIbHBIC YITYIIeHUS (aKTOB, HE3HAUUTEIBHBIE OITMOKH B TEPMUHOJIOTHH.
«Yoosnemeopumenvroy»: CTyJIEHT BBIOJHWI 33JaHUC, HO IIPH 3TOM JOMYCTHJI MPUHIUITHAIbHBIC
MOTPEIIHOCTH (HEe3HAHWE HEOOXOJMMOHM i JaHHOTO BOMPOCAa TEOPUU, TEPMHHOJIOTHH H
(hakToJIOTHH).

«Heyooeremsopumenvho»: TIPU OTBETE CTYJCHTOM HE BBIIOJIHEHBI TPEOOBAHUS, YKa3aHHBIC IS
MOJIOYKUTEIBHBIX OTMETOK MJIH CTYACHT OTKa3bIBACTCSI OTBEYATh HA BOIPOCHI OMIieTa.
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[Tporpamma coctaBieHa B coorBercTBUM ¢ TpeboBaHusiMu OI'OC BO no HampaBieHuto
06.03.01 buomnorus.
[lporpamma paccMoTpeHa Ha 3acelaHMd  Kadeapsl  (U3MKO-XMMHUYECKOH Oumosoruw,
ononmkenepun u ononapopmatrku 17.04.2024 r. mportokox Ne 15.
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