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l. Hean 1 32024 TUCHUTTHHBI

Heasn: CdopmupoBath y CTYIECHTOB COBPEMEHHBIE TMpEICTaBICHHS O (U3UKE
OMOJIOTUYECKHX CTPYKTYP MOJICKYJISIDHOTO, KIETOYHOTO W OPraHMW3MEHHOTO YpOBHEU
OpraHu3aly, PacCMOTPETh O0JIACTh NMPUMEHEHUS (PU3MUECKUX METOAOB MPHU HCCIEIOBAHHU
OHMOJIOTUYECKUX CUCTEM, U3YYUTh OCHOBHBIC TIPOOJIEMBI, CTOSIIIUX TIEPE]T pa3IMYHBIMU pa3ieiaMu
onodm3uKy.

3agaun:

o CdopmMupoBaTh CHCTEMHBIC IMPEICTAaBICHHUS O (U3NKE OUOJOTHYECKUX CTPYKTYp Ha
OCHOBE 3HAHMH CMEXHBIX E€CTECTBCHHOHAYYHBIX IUCUUIUIMH ((pHU3MKa, MaTeMaTHKa,
OnoxuMusi 1 PU3NOIOTHN);

® U3y4YUTh OCHOBHBIC MIOHSTHS, TUTIOTE3bI, TCOPHU U 3aKOHBI OMO(DU3UKH;

® pPaccMOTpPETh 3aKOHOMEPHOCTH (DM3MYECKOH OpraHU3allfK JKUBOW MaTepUH Ha Pa3HBIX
YPOBHSX, HAUMHAsl OT MOJICKYJIIPHOTO M 3aKaHUMBasi OnochepHbIM;

® JaTh TpeACTaBiIeHHE OO0 OCHOBHBIX OOBEKTaX W METOAAX HccienoBaHusa (Kak
TEOPETUYECKUX, TAK M MPAKTUIECKUX) MOJICKYISIPHON OMOPHU3UKU, ONOPHU3UKU KIETKH U
O0MO(DU3HUKYU CIIOKHBIX CUCTEM;

® HAyYUTh CTYJCHTOB I'PAMOTHOMY BOCIPHSTHIO TPAKTUYECKUX MPOOJEM, CBSI3aHHBIX C
OMOPU3UKOI B LIEIOM.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas mucummuimHa b1.0.39 «buodusuka» OTHOCHUTCA K 00s3aTEIbHON YacTH.
W3yuaercs Ha 3 Kypce BO BTOPOM CEMECTpE.

2.2. JIns u3y4yeHus JaHHOU y4eOHOM JUCIMUILTNHBI HEOOXOMMBbI 3HAHHSI, yMEHUS 1 HABBIKH,
dbopMupyemMbIe MPEANIECTBYIOMMME TUCHUILIIMHAMU OakanaBpuata («Martemartukay, «Dusukay,
«Xumusy, «OOmas Ouosorus», «buoxumus», «['eHetukay, «DU3HOIOTHUS PpaCTECHUI»,
«DU3HONIOTHUS YeTIOBEKa M )KUBOTHBIX», «MoJeKyispHas ouonorusy, «L{utonorusy).

2.3. Ilepedenp MoOCHENYIOMMX Y4€OHBIX AUCIMIUINH, AJS KOTOPHIX HEOOXOIUMBI 3HAHHS,
YMEHHSI W HaBBIKH, (QopMHUpyeMble MaHHOW y4eOHOW JUCIUIUIMHOW: «BHOTEXHOIOTHUSY,
«boubo npakTukym», BeinojgHenue BKP.

I1l. TPEBOBAHMS K PE3YJIBbTATAM OCBOEHMUS JTUCHUITJINHBI

[Ipomecc ocBOeHUWS NUCHUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHHE KOMIICTCHIIMH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.03.01
«bHoIOTHSI Y.

OIIK-2: CriocobeH MpUMEHSITh MPUHIIUIBI CTPYKTYPHO-()YHKIIMOHAIBHON OpTraHu3allli,
UCIIOJIB30BaTh (M3UOJIOTUUECKHE, IUTOJIOTHYECKUEe, OUOXUMUYEeCKre, OMohu3nIecKue MeTOoIbl
aHaM3a JUIg OLIEHKH U KOPPEKIMH COCTOSHHS XUBBIX OOBEKTOB M MOHHUTOPHHTA CPEAbl UX
oOuTaHwus.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTeHIInit

Komnerenuus NuaukaTopsbl Pe3yabTaTrsl 00yyenust
KOMIIeTEeHIN i

OIIK-2 HIIK onx 1.1 3HaTh: TEOPETHYECKYID W  IPAKTUIECCKYIO
Crioco0GeH MpUMEHSTh 3HaeT IPUHITUTIBI 3HaYUMOCTh  OMO(M3HWKH, B3aUMOCBS3b
NPUHIMITEI CTPYKTYPHO- CTPYKTYpHO- JPYTUMH €CTECTBEHHBIMU HAyKaMu; (U3HYECKHE
(byHKIMOHAIBHON (yHKUINOHATBHOM OCHOBBI JKU3HEESATEITbHOCTH, BKJIFOUast
OpraHM3aIliy, UCTIONb30BaTh | OPTaHM3allMH, OCHOBHBIE XUMHYECKOE CTPOEHHE M CBOMCTBA MPHPOIHBIX
¢dusnoIoruyecKue, CHCTEMBI )KU3HEO0ECIICUeHHsI | COEAMHEHUH W MX KOMIUIEKCOB, CYIIHOCTh
LUTOJIOTMYECKHE, 1 TOMEOCTaTHUECKOU roMeocTa3a W OO0IIue NPUHUUIbI PeryJsaIun
OMOXMMHYECKHE, Perynsny )KU3HEHHBIX CHCTEM,;




Onou3ruecKrue METOIBI
aHaJM3a JUIsl OLCHKU U
KOPPEKIIUH COCTOSTHHUS
JKUBBIX 0OBEKTOB U
MOHHMTOPHHTA CPEIIbI UX
oOuTaHus

(byHKITHI JKUBBIX CHCTEM;
OpPHCHTHPYETCSI B
COBPEMEHHBIX METOINICCKIX
MOIX0J1aX, KOHIICTIIUAX U
mpo0byieMax CTPyKTypHO-

YMeTh: UCHONB30BaTh 3HAHUS OMOMU3HMKH s
OOBSACHCHMS BaKHEHIINX  (U3HOJIOTHYECKUX

MPOILIECCOB, MPOTEKAIOUTUX B JKUBBIX
OpraHu3Max;
Binanets: TEPMUHOJIOTHUEN JUCIHININHEI,

(hyHKIIOHATBHOM HaBBIKAMH PabOTHI ¢ aHATUTHIECKOH TIPHOOPHOi
OpraHu3anyu OMOCUCTEM. 0a30i1 1 TeOpETUIECKUMHU METOIaMH OMO(DU3HKH.
UK onx1.2 3HaTh: OCHOBHBIC TCOPUH U 3aKOHBI, JISKAITUE B

YMeer ocyliecTBIATh BHIOOD
METO/JIOB, aJICKBATHBIX JJISI
peleHus
HCCIIEIOBATENBCKHX 337124 U
BBISIBJISITH CBSI3H
(U3NOTIOTHYECKOTO
COCTOSIHHSI O0BEKTA C
(hakTopamMu okpyKaromeit
cpenpl.

OCHOBE Onou3nIECKuX MIPOIIECCOB,
3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS
OHMOJIOTMUYECKUX CHCTEM C TOUKH 3PCHUS 0a30BbIX
(hM3UYEeCKUX TEOPHUH.

VMers: HCIIONIB30BATh OCHOBHBIE
OMo(M3MYECKUE METOABl HUCCIICOBAaHUH B
9KCIEPUMEHTATILHOMN OHMOJIOTHY;
bopmyHpoBaTh 3a1a4u HCCIIEI0BAHNMN,

BHIOMpaTh  aJCKBATHBIE TEOPETUYECKUE U
SMIIUPUYECKHE METOAbl W HMHTEPIPETUPOBATH
MOJTyYeHHBIE PE3YIIbTATHI.

Bragers: Meromamu (hU3MKO-MaTEeMaTHYECKOTO
OIUCAHUS OuoIoruUecKon KUHETHKH,
AaCCMBHOTO M aKTUBHOTO  TPAHCIOPTA,
B3aUMOJEUCTBUM  BELIECTBA, SHEPrUH U
WHPOpPMALIUKN B OMOJIOTHUECKUX CHCTEMAX.

HJIK onx 13
Bmaneer HaBEIKaMH
MPUMEHEHUS METOIOB ISt
OLICHKHU COCTOSIHUSA YKUBBIX
00BEKTOB U MOHUTOPUHTA
CpeIbl UX OOUTaHMSL.

3HaTh: HOBEWIIME JOCTHXKEHHS B OOJIACTH
0MO(U3NKH U IEPCHEKTUBbI UX HCIOIb30BAHUS B
PasIMYHBIX 00JaCTAX HAPOIHOIO X035 CTBA.
YMeTh: HCIONAB30BaTh IONyYeHHBbIE 3HAHUS WU
HaBBIKM JUIA pelleHus NpodecCHOHATIbHBIX
3aja4y; pPAacCUUTHIBATh TEPMOIAMHAMHYECKHE U
(U3UKO-XUMHUUECKUE TapaMeTpbl MPOIIECCOB,
MPOTEKAIOUINX B OMOIOTUYECKUX CHCTEMAX.
Brnaners: OCHOBHBIMH IpHUEMaMU IOCTPOSHHS U
WCCIIeIOBaHUA Mojieneit OHMOJIOTUYECKUX
MIPOIIECCOB, IOBEIECHUS CIOXHBIX CHCTEM B
3aBUCHUMOCTH OT IIapaMeTpPOB.




V.

ayauTopHOii pabotsl (16 yacos)

KOJIN4YECTBA AaKAACMHUICCKUX YaCO0B

(I)opMa l'IpOMC)KyTO'lHOﬁ aTrTreCTalum: 3K3aMCEH.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0BbeM TUCHHUILINHBI cOCcTaBJAeT 4 3adeTHBIX equHULBI, 144 yaca, B TOM 4yuciae 26 4acoB Ha DK3aMeH.
W3 HuX peanusyeTcs ¢ UCIMOIb30BAHUEM AJICKTPOHHOTO OOyUeHUsSI M JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TexHOMoTul He MeHee 20% dacoB oT

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HUX

Ne Pa3nen nucuuniauHbl/TEMA = Buner yaeOHOI paboThI, dopma TEeKyLIero
n/H < | BKIIKOYas CAMOCTOATENbHYIO paboTy 00y4atomuxcs , | KOHTPOJIst
- E MIPAKTUYECKYIO TTOITOTOBKY M TPYIOEMKOCTh ycneBaemMocTu/
g s (B yacax) ®dopma
o g MPOMeKYTOYHOM
52, KonTakTHas paboTta mpenoaaBarens ¢ =
= o 2 arTecTalMu
] o0y4armuMucs =
@ 2w S (o cemecTpam)
S e E =
ol = 2 S =
5% Z ; E Jexmnus | Cemunap/ KouncyabTanus 58
< = = = MpakTuueckoe, S g
9| O e I J1aboparopHoe S =
O~ = = 3aHsATHe/ O =
1 2 3 4 5 6 7 8 9 10
1 KoHntposnbsHbie Bonpocsl
Tema 1. Beegenne. Kunernka 6 | 235 8 8 05 9 Oruer no I1P
OHMOJIOTUYECKHX TTPOIIECCOB. ’ ’ Peenue 3a1a4u
TCCTUPOBAHUC
2 Tema 2. Kunetruka hepMeHTaTHUBHBIX 6 | 215 6 6 i 8 -
ITPOIIECCOB. '
3 Tema 3. TepmoauHaMuKa OHOTOTHYECKUX 6| 215 6 6 05 5 -«
IIPOLIECCOB ’ :
4 | Tema 4. MonekynsipHas 6Mopu3HKa 6 | 215 6 6 - 8 S«
5 Tema 5. buoduszuka memOpan 6| 19 6 6 . 8 - «-




4.2 TlnaH BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThl 00yYAIOIIUXCSI 110 JUCIUTIJIMHE

CamocTosTenbHas pabota 00y4Jaroumxcs

Y4eOHO-METOAUIECKOE

Cemectp| Ha3Banue pazaena, TEMbI o Cpoku TpynoeMKocThb OueHouHOE CPeNCTBO obecneere .
Bun camocTosiTenpHOM pabOThI BOITONHCHIS (aac.) CaMOCTOATEILHON
paboTHI
IMoaroroBka otyeta mo JIP 1.1 1 2 Oruer 1o JIP Paszgen 5 a-r
IToaroroska oruera mo JIP 1.2 2 2 Oruer no JIP -« -
3 Tema 1. Brenenue. Kuneruka |[loaroroska oruera mo JIP 1.3 3 2 Oruer o JIP -« -
OMOJIOrMYECKHUX MporieccoB. |Pemenue 3amaq mo JIP 2.1 4 1 3amaun -«-
[MoaroroBka oryeta mo JIP 3.1 (wnm 4.1) 5 1 Oruer o JIP -« -
IToAroTOBKa K TECTUPOBAHUIO 6 1 Tect - Q-
3 Tema 2. Kunetuka IMoaroroeka orueta 1o JIP 5.1 (umu 6) 7 4 Ortuer no JIP - K-
(epMEHTATHBHBIX IPOIECCOB. |[10Ar0TOBKA K yCTHOMY OIPOCY 8 4 KoHTpObHBIE BOPOCH! -« -
3 Tema 3. TepmoauHaMuKa Pemenue 3agay no JIP 7.1. 9 4 3agaun -« -
OMOJIOTHYECKHUX MpoIieccoB  ([ToAroToBka K TECTMPOBAHMUIO 10 4 KOHTpOJIbHBIE BOIPOCHI -«-
3 Tema 4. MonexyspHas [Monroroeka otuera mo JIP 10 11 4 Oruer o JIP -« -
onodusnka [MoaroroBka k ycTHOMY OIpocy 12 4 KoHTpOJIbHBIE BOIPOCHI -«-
IToxnroroska otuera no JIP 8.1 13 2 Oruer no JIP -« -
Pemenwue 3amag mo JIP 8.2 14 2 3amaun -«-
3 Tema 5. buogpusnka membpan IToaroroBka otuera o JIP 9 15 2 Oruer no JIP -« -
[ToaroroBka K yCTHOMY OIPOCY 16 2 KoHTpomnbsHbIE BOIPOCH - «-

OO6muii 00beM CaMOCTOSTENHFHON PabOTHI MO AUCHUILIMHE (Yac) — 41

N3 Hux o0beM caMOCTOSATEIbLHOM paﬁon C HUCHOJbB30BAHUEM IJICKTPOHHOI'O

00y4eHHUsI M TUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (Hac) - 41




4.3 ConepxaHue y4eOHOro MaTepuasa

Tema 1. BBenenne. Kuneruka 0M0/10ru4ecKux MpoueccosB.

[Tpenmer u 3anaun Ouodusuku. bruonornyeckue u Gu3NIECKUE MPOIECCH K 3aKOHOMEPHOCTH
B JKUBBIX CUCTeMax. MeTooJoruueckue Bonpockl 6uopusuku. Micropus pa3BUTUS OT€UECTBEHHON
ouodusuku. CoBpeMeHHbIe HarpaBiieHus B Onopusuke. [lpuknannoe 3nauenue 0nopu3nkm.

OcCHOBHBIE OCOOCHHOCTM KHHETHKHM OHOJIorMdecKkux mporeccoB. OnucaHue AMHAMUKU
OMOJIOTUYECKHUX TPOIIECCOB Ha S3bIKE XMMUYECKOH KMHETHKH. MaremMatndeckue MOJACTH. 3aJadyu
MaTeMaTHYeCKOro MOJEIUpoBaHUs B Ouosioruu. lloHsATHE aneKBaTHOCTH MOZEIH pPEealbHOMY
O0O0BEKTY.

Mogenu OHOJIOTMYECKUX CUCTEM, OIUCBIBaEMble OJHUM AU(QepeHInanbHbIM ypaBHEHUEM
nepBoro nopsiaka. [loHsTHE pemeHus OJHOr0 aBTOHOMHOTO JU(QEepeHINaTbHOIO YpaBHEHHUS.
CranmoHapHOo€ COCTOSIHUE, €ro yCTOMYMBOCTb. MeTonbl OIEHKH ycToluuBocTU. Kpurtepuit
JlsamynoBa. Pemenue nuHeiHoro nud¢epenuuansHoro ypaBHeHus Ilpumepsr: Mopnenu pocta
YHMCJIEHHOCTH NMOMyJsiuuy. HermpepeIBHbIE MOEIN: DKCIIOHEHIUAIBHBINA POCT, IOTUCTUYECKUH POCT,
MOJCIIA C HAaWMEHbBIIEW KPUTHUYECKOM YHCIEHHOCTBIO. Mozaenn ¢ HelnepeKphIBalOIUMUACS
NOKOJIeHUsAMU. BpemenHass mepapxus W npuHUMO "y3KOro Mecta" B OHMOJIOTMYECKMX CHUCTEMax.
VYpasinsmoye napaMeTpsl. beicTpble 1 MeIJIEHHbIE TIEPEMEHHBIE.

Mojenu, onuchIBaeMble CUCTEMaMH JIBYX aBTOHOMHBIX IU((epeHIHaTbHbIX YpaBHEHUI.
dazoBasi MWIOCKOCTh U (Pa30BBIA MOPTPET cUCTeMbl. Twmbl 0coObIX TOYek. [Ipumep: xumudeckue
peakuuu nepsoro nopsiaka. MecnenoBanue ycTON4MBOCTU CTalMOHAPHBIX COCTOSIHUN HEJIMHEMHBIX
cCUCTEM BTOporo mnopsnaka. Ilpumepsl uccienoBaHus YCTOMYMBOCTH CTAl[MOHAPHBIX COCTOSHUMN
Mojenelt Ouonoruyeckux cucteM. YpaBHeHus Jlotku. YpaBuenus: Bonbreppa.

MHOXECTBEHHOCTh CTALIMOHAPHBIX COCTOSHHUM. Y CTOMYHMBOCTH CTAlMOHAPHBIX COCTOSHUMU.
MynpTucTaniMoHapHble  cucTtembl. Mogenu TpurrepHoro tumna. Ilpumeprsl. Cunosoe n
napaMeTpUIecKoe TMEepeKIIoYeHne Tpurrepa. budypkanum AUHAMHYECKUX CUCTEM. THIBI
oudypkanuii. ['enernueckuit Tpurrep JKako6a u Mono. budypkaioHssie 1uarpaMMsl.

Konebanus B Ouosornyeckux cucremax. llonstue aBTokonedanuid. IIpenenbHble UKIIBI.
budypkanus Augponosa - Xonda. Monens 6proccensatop. [Ipumeps! aBTokoe0aTeIbHBIX MOIETEH
IIPOLIECCOB B JKMBBIX cUCTeMaX. PacmpezneneHHble cucTeMbl. YpaBHeHHe auddys3uu. Cucrema
peakuus-auddysusa. Cucrema peakuus-nudys3us JUist IByX ypaBHEHUI.

Tema 2. Kunernka (pepMeHTAaTHBHBIX POLECCOB.

OcobeHHOCTH  MeXaHW3MOB  (epMeHTaTHBHbIX  peakuuid. [lonstue o  ¢usuke
(depMmeHTaTUBHOTO Karanu3a. KuHeTMka mpocTedmux (EepMEHTATUBHBIX peakuuid. Y cloBus
peanu3alyy cTalMoHapHOCTH. YpaBHeHHne Muxasnuca-MeHrteH. [Ipsimble oOpaTHbIE KOOPAWHATHI.
Bnusinue MmonudukatopoB Ha KHHETUKY (PEpMEHTAaTUBHBIX peakiuil. B3auMocBsa3b KHHETUUECKUX U
TEPMOJIMHAMHUYECKUX NapaMeTpoB. Poib KOH()OpMaIIMOHHBIX CBOMCTB OMOMOIMMEPOB.

Mogens raukonu3a. CyOcTpaTHOe yrHETeHHe, €ro Ouojiornueckoe 3HaueHue. KuHeTmka
(epMEeHTaTUBHOTO KaTalaM3a B YCIOBHIX CyOCTPaTHOIO yrHEeTeHUs. ABTOKOIe0aTeIbHbIE IPOLECCHI
B (DepMEHTATHUBHBIX CUCTEMAX.

Tema 3. TepmoanHaMuKa 0MOJIOTHYECKHX MPOLECCOB

Knaccudukanus tepmoanHaMudeckux cucteM. [1epBblif U BTOpOi 3aKOHBI TEPMOJIMHAMUKI
B Ouonoruu. Pacuersl sHeprernyeckux 3¢PQGEKTOB peakiuii B OHMOJIOTMYECKUX CHCTEMaXx.
XapakTeprucTuieckre (pyHKIMH U UX UCIIOJIb30BaHKE B aHAJIN3€ OMOJIOTMYECKUX MTPOLIECCOB.

M3MeHeHne DHHTPONMM B  OTKPBITBIX CHCTEMax. [epMOAMHAMHYECKHE  YCIIOBUS
OCYILIECTBIIEHUS CTAllMOHAPHOTO COCTOSAHUS. CBSI3b MEXy BETUYMHAMU XMMHUYECKOTO CPOJICTBA U
CKOpPOCTSIMH peakuuid. TepMoIuHaAMHYECKOe CONpsHKEHHE peakuuil U TeruioBble 3((EeKTh B
OMOJIOTrMYECKHUX CHCTEMaX.

[Tonsitue 0OOOIIEHHBIX CHJI M TOTOKOB. JIMHEWHBIE COOTHOLIEHHS M COOTHOIIEHUS
B3auMHOCTH OH3arepa. TepmoauHamuKa TpaHCHOPTHBIX MporieccoB. CTallMOHAPHOE COCTOSHUE U
YCIIOBUSI MUHUMYMa CKOpPOCTH ITpupocTa dHTponuu. Teopema IIpuroxuna. [Ipumenenue inHenHon



TepMOJUHAMUKKA B  Ouonoruu. TepMoIMHAMUYECKHE  XApAaKTEPUCTUKH  MOJIEKYISIPHO-
HHEPreTUYECKUX MPOIECCOB B OMOCUCTEMAX.

Henuneiinas tepmonunamuka. OO1muye KpUTEPUH YCTOMYUBOCTH CTAITMOHAPHBIX COCTOSHUMN
U Tepexoja K HUM BOJIM3M M BIadud OT paBHOBecHa. CBS3p SHTpONMM M HHPOpPMALUH B
OMOJIOrMYECKHUX CHCTEMaXx.

Tema 4. MouiexkyasipHas Ouogusnka

[TpocTpaHcTBeHHas OpraHu3alus OHOMOIUMEPOB. MaKkpoMoJIeKyJia Kak OCHOBAa OpraHU3aluu
ouoctpykryp. IlpoctpancTBeHHas KoHdurypamus OuomnonumepoB. CTaTHCTUYECKHN XapakTep
KoH(opManuu GHOTOIUMEPOB.

YcnoBust cTabmibHOCTH KOHGUTypanuu Makpomosekyn. da3oBsle nepexossl. Ilepexomb
riodyna-kinyook. Koorneparuasie cBoiicTBa MakpoMoJeKyl. Tumbl 00beMHBIX B3aUMOJICHCTBUIN B
OenKOBBIX MakpoMousieKynax. Bomopoansie cBsizu: cwibl Ban-nep-Baanbca; anektpocTatndeckue
B3aMMOJICICTBHS; MOBOPOTHAsT WM30MEPUsl M DSHEPrus BHYTpEHHero BpaiieHusa. Pacuer oOmeit
KOH(pOpMaLlUK BHEPTUU OMOMOIMMEpOB. B3anMmosneiicTBHe MaKpOMOJEKYT C PacTBOPHTEIEM.
CoctosiHue BojbI ¥ TuApoPoOHBIE B3aUMOCHCTBHS B OnoCcTpykTypax. [lepexoibl criupanb-Ki1yOoK.

OCoOCHHOCTH TPOCTPAHCTBEHHOW OpraHu3aluu O€JIKOB U HYKIEHHOBBIX  KHCIOT.
KonnuectBenHast cTpykTypHas Teopusi Oenka. /l[uHamuueckue CBONCTBA TIIOOYNISPHBIX OEIIKOB.
CTpyKTypHBIE M HEpPreTHYeCKre (PaKTOPbI, ONPEACISIONINE JHHAMUYECKYIO TIOJJBH)KHOCTD OCITKOB.
JluHamuueckass CTPyKTypa OJIMTONENTUIOB U IoOymsapHeix OenkoB. KoHdopmanmonHas
MOJIBUKHOCTE. MeTo/Ibl M3y4eHUs KOH(POPMAIIMOHHOHN MOABMKHOCTH: JIIOMUHECIIEHTHBIE METOJIBI,
OIIP, raMmma-pe3oHaHcHas criekTpockonus, AMP, MeTonbl MOJIEKYIApHON TUHAMUKH.

CBsi3b XapaKTEPUCTUK KOH(POPMAIIMOHHON MOABMKHOCTH O€JNKOB ¢ X (DyHKIIMOHATHLHBIMU
cBoiicTBamMu. JlMHAMUKa 3IEKTPOHHO-KOH(POPMAIIMOHHBIX IMepexoioB. Poilb BOAb B JUHAMHUKE
O0enxoB. Ponb  KOH(MOPMAIMOHHON MOJBMXHOCTH B  (DYHKIMOHUPOBAHMH (EPMEHTOB |
TPAHCIIOPTHBIX OEJIKOB.

ONEKTPOHHBIE CBONCTBA OMOIOJUMEPOB. DJIEKTPOHHBIE YPOBHU B Ononomepax. OCHOBHBIE
TUIIBI MOJIEKYJISIPHBIX OpOuTaneil u 31MeKTpoHHBIX cocTossHuid. [lpunnun ®panka - Kongona u
3aKOHBI (pryopecreHnnu. JIFOMHHECIICHIIUS OHMOJOTMYECKH BaKHBIX MOJEKYJd. MeXaHu3MbI
MUTPAllMM DHEPrUM: DPE30OHAHCHBIM MEXAHU3M, CHUHIVIET-CHHIJIETHBIA W TPUILIET-TPUILUIETHBIN
MIEPEHOCHI, MUTpaIs SKCUTOHA. [Iprpoaa runepXxpoMHOTo U THIOXPOMHOTO 3(h(PEKTOB.

Bo30yxeHHble cOCTOSHHMA M TpaHcopmanus »Hepruu B OuocTpykrypax. IlepeHoc
AJIEKTpOHa B OUOCTPYKTypax. Paznuunble pusnueckue Moenu nepeHoca 3eKTpoHa. TyHHeNIbHbIN
¢ dext. TyHHENIUpPOBaHUE C y4acTHEM BHUPTYAIbHBIX YpPOBHEH. DIEKTPOHHO-KOH(POPMALMOHHBIE
B3aMMO/JICHCTBUS U pEJIaKCAllMOHHBIE TPOLECCH B OMOCTPYKTYpax.

CoBpeMeHHbIE MPEICTaBIEHUS O MeXaHu3MaxX (PepMEHTAaTHBHOTO KaTajau3a. DJIEKTPOHHO-
KOH(OpMallMOHHBIE B3aUMOAEUCTBUS B (PEpMEHT-CYOCTPaTHOM KOMILJIEKCE.

Tema 5. bnopusuka memOpan

Crpykrypa U  (QyHKIMOHUpOBaHHME Ouojormyeckux MemOpaH. MemOpaHa  Kak
YHUBEPCAJIbHBIII KOMIIOHEHT OMOJIOTMUYECKUX CHCTEM. XapaKTepHUCTHKa MEMOpaHHBIX OEIKOB U
TunuaoB. JluHamMuKa CTPYKTYpHBIX 3J€MEHTOB MeMOpaHbl. benok-IunuaHble B3auMOJEHCTBUS.
Bona xak coctaBHO# 31eMeHT OmomeMOpaH. MojienbHble MeMOpaHHble cUCTeMBbl. MOHOCION Ha
rpanwuiie paszaena ¢a3. bucnoiineie MmemOpansl. [IpoTeonmumnocomsl.

OU3NKO-XMMUYECKHEe MEXaHM3Mbl cTaOwim3auuu MeMmOpaH. OcobeHHocTH  (Da30BBIX
MepexoloB B MEMOpaHHBIX CHUCTeMax. BpamiarenbHas ©  TpaHCISIUOHHAs IMOJBUKHOCTh
dbocomunmaos, Gaun-duon nepexonsl. [logBuKHOCTE MeMOpaHHBIX OelIKOB. BriusHHEe BHENIHUX
(3xonoruyeckux) pakToOpoB Ha CTPYKTYPHO-(YHKIIMOHATIbHBIE XapaKTePUCTUKH OnomMeMOpaH.

[ToBepXHOCTHBINA 3apsii MEMOpPAHHBIX CHUCTEM; IMPOUCXOXKIECHHE 3SJIEKTPOKHMHETHYECKOTO
NnoTeHlMaa. SIBjaeHue mojspuzanuu B MeMOpaHax. Jucmepcus 37I€KTpPONpPOBOAHOCTH, €MKOCTH,
JOUBJIEKTPUUECKON IPOHUIIAEMOCTH.

TpancnopT BemecTB depe3 OmomemMOpaHbl U OuodyiekTporeHe3. [lacCHBHBIN W aKTUBHBIN
TPAHCHOPT BEIECTB uepe3 OnomMeMOpaHbl. TpaHCHOPT HEINEKTPOIUTOB. [IpoHniaeMocTs MeMOpan
g Boabl. Ilpocras auddysus. OrpanunuyenHass nuddysus. CBs3p NPOHUIIAEMOCTH MeMOpaH ¢



PacTBOPUMOCTBIO TPOHUKAIOMIMUX BemecTB B nunuaax. OOnerdenHas auddysus. Tpancmnopt
caxapoB M aMUHOKHCIIOT Yyepe3 MeMOpaHbI ¢ y4acTHEM IEPEHOCUNKOB.

TpaHcnopT 3JEKTPOJUTOB. DJIEKTPOXMMHUYECKHUN MOTeHuuana. MoHHOe paBHOBecHE Ha
rpaHuine MemOpaHa - pactBop. llpodunu mnoreHIHMana ¥ KOHLEHTPAMHM HOHOB B JBOWHOM
anekTpuueckoM  cioe. [laccuBHBIM — TpaHCHOPT;  ABMXKYIIME CHJIBI IIEPEHOCA  HOHOB.
Onexrpoauddy3nonHoe ypaBHeHue Hepucra-Ilnanka. YpaBHEHHS TOCTOSHHOTO TOJNS JUIs
MOTEHIMana U MOHHOro Toka. [IpoHunaeMocts u npoBoaUMOCTb. COOTHOLIEHUE OJHOCTOPOHHUX
OTOKOB (Y ccuHra).

[ToTeHiman mokos, ero NPOUCXOKIACHUE. AKTUBHBIN TPAHCHIOPT. DJIEKTPOTCHHBIN TPAHCHIOPT
noHOB. Yuactie AT®da3 B akTHBHOM TPaHCIIOPTE HOHOB uepe3 Ononornyeckrue MemOpansl. lonHsie
KaHaJbl, TEOpPUS OTHOpsATHOro TpaHcnopTa. MoHO(OpPHI: MEpeHOCUUKH M KaHaIooOpas3yrolne
areHThl. loHHas ceneKTUBHOCTh MeMOpaH. [ToTennuan neiicteust. Poss monos Na* u K* B renepanuu
TIOTEHIHANa JAeHCTBHA B HEPBHBIX M MBIIIEYHBIX BOJNOKHAX; poib HoHoB Ca’" u CI' remeparum
IOTEHLIMaja IEHCTBUSA Y APYTUX 00bEKTOB. MexaHu3Mbl aKTUBALMU U MHAKTUBALIMM KaHAJIOB.

Matemaruueckasi MoJIeIb HEJIMHEHHBIX MPOIECCOB MEMOPAHHOT 0O TpaHcnopTta. OnykTyanuu
HaIpPSDKEHUS U IPOBOJMMOCTH B MOJIETIBHBIX M OMOJIOTHYECKUX MEMOpaHax.

Pacnipoctpanenue Bo30Oy:xaeHus. KaGenbHble CBOMCTBA HEPBHBIX BOJIOKOH. MaTemMaTnueckue
MOJCJIA TIPOLECCa PACIPOCTPAHEHHUS] HEPBHOIO HMMILyJbca. (DHU3UKO-XMMHUYECKHE IIPOLECCH B
HEPBHBIX BOJIOKHAX NpU TMPOBEACHUU PAIOB HMIIYJIbCOB (PUTMHUYECKOE BO30YKICHHE).
DHeprooOecneYeHne MpoIEeccoB pachpocTpaHeHus: BO30yxiaeHus. OCHOBHBIC TOHSTHS TEOPUH
BO30YIUMBIX Cpe]l.

MouekynsipHble MEXaHU3MBbI NIPOLIECCOB YHEPIETUUYECKOro conpsbkeHus. CBs3b TpaHCIOpTa
HOHOB M IIpollecca IEepeHoca AJIEKTPOHA B XJIOpOIIacTax M MUTOXOHApusX. Jlokanuzauus
ANEKTPOTPAHCIOPTHBIX Lienel B MeMOpaHne. CTpYKTYypHbIE aclieKThl (YHKIIMOHUPOBAHUS CBA3aHHBIX
¢ MeMOpaHoil mepeHocYnKoB. AcuMMeTpusi MeMOpanbl. OCHOBHBIE MOJIOXKEHUS Teopun MuTdernia.
DNEeKTPOXUMHUYECKUI TPAJMEHT MPOTOHOB.  SHEPTH3UPOBAHHOE COCTOSIHHE MEMOpaH; poib
BekTopHOH H+-AT®da3pl. Compsararoniye KOMIUIEKCHI, WX JOKaiu3anus B MeMOpane. DyHKuuu
OTAeNbHBIX cyOBbenuuull. KonpopmannoHHble nmepecTpoiiku B mporecce 00pa3oBaHMsl MaKpodpra.
bakTeprnopooncuH Kak MOJEKYISpHBINA (POoTOdIeKTpUUecKuil reHepatop. Ousndeckue acmeKkTsl U
MOJIEIIA SHEPTETHYECKOTO CONPSIKEHUS.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKHX 3aHATHI M JIA00PATOPHBIX padoT
Ne Ne HaumenoBanne TpynoemkocTs (4ac.) OueHo4HbIE dopmupyembie
n/H | pasgeia CeMHHAapPOB, Beero | M3 nux cpeacTBa KOMIETEeHIINT
U TeMBbI NMPAKTHYEeCKUX U YACOB | MpPAKTHYECKAs (MHIUKATOPHI)
J1a00paTOPHBIX padoT NOATOTOBKA
1 2 3 4 5 6 7
1 | Temal OKCIOHEHLMANIBHBIN pOCT 2 OIIK-2
YHCIICHHOCTH TTOTYJISIIIAN Oruer 1o JIP HIIK on 1.1
HJIK onk 1.2
HJIK onki.s
2 | Temal Jloructrdeckuii poct 2 OIIK-2
YHCIICHHOCTH TTOIYJISIIIAN Oruer o JIP HIIK onx 1.1
HJIK onk 1.2
HJIK onkis
3 | Temal Jloructrdeckuii pocT B 2 OIIK-2
YCIOBHSIX HJIIK onx 1.1
MEePEKPHIBAIOIIMXCS Oryer no JIP HJIK onk 1.2
MIOKOJIEHUI MK onri.3
4 | Temal KauecTtBennoe 2 OIIK-2
HCCIIeJOBaHNE MOJEIIel ¢ 3azaun HK onk 1.1
OJTHO¥ TIEpEeMEHHOMN Tect HJIK orik 1.2
HJIK onki.3




5 | Tema?2 Kunematuueckas 2 OIIK-2
BSI3KOCTB KUIKOCTH Oruer o JIP Zgﬁ 21;2; ;
HJIK onxi.3
6 | Tema2 Usmepenue 4 OIIK-2
(dhepMeHTaTUBHOMI UK onx 1.1
AKTUBHOCTH Otuet o JIP HJIK ok 1.2
BUCKO3UMETPUYECKUM WK onr.3
METOIOM.
9 | Tema3 TepmoanHaMuka 4 OIIK-2
OMOJIOrHYECKUX HIIK onx 1.1
UK onx 1.2
IIPOLIECCOB
4205
B PAaBHOBECHOM 3ana WK onr.3
COCTOSIHMM. DHTPOIUS U
nHpopMarms
11 | Tema 3 TepmoanHaMuka 2 OIIK-2
OMOJOIrHYECKUX CUCTEM Tecr UK onx 1.1
UK onx 1.2
HJIK onx1.3
12 | Tema 4 3aBHCHUMOCTH 4 OIIK-2
i UK onx 1.1
MOTEHIMATBHON SHEPTUH
ENTHIOB OT HOBOPOTHOM Order no JIP K onx 1.2
n3omepuu. Kaptel MK onxi3
Pamauanpana.
13 | Tema 4 Brrancaenue 2 OIIK-2
TIOTEHIMATBHON SHEPIUH 3anauu HJIK onx 1.1
OHMOTIONNMEPOB. Zzlli OIIK 1.2
OIIK1.3
15 | Tema 5 Wzydenne nucniepcun 2 OIIK-2
UMIIeJaHca § Oruer 1o JIP Hﬂg OIK 1.1
pacTUTENBHBIX TKaHEH ng OIK 1.2
OIIK1.3
17 | Tema 5 Onpenenenue 2 OIIK-2
HJIK onk 1.1
COTIPOTHBIICHUS KOXKH
YeloBeKa Oryer no JIP HJIK onk 1.2
U1 TIOCTOSTHHOI'O TOKA HJIK onx.3
16 | Tema 5 MemOpaHHbIe 2 Sanaun OIIK-2
MOTEHIINANLI. 3aKOHBI KOHTpOIbHBIE Z§§ an 11
Dura. BOITPOCEHI HJIK 0117]1;1132

4.3.2. TlepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3yYeHHe

CTYJACHTAMM B PaAMKaxX camMocTosiTeJbHoil padorsl (CPC)

Ne i/ Tema 3aganue dopmupyemasn NAK
KOMIIETEH NS
1. Tema 1. Beenenue. 1. IToaroroska OTYETOB o UK onx 1.1
Kunetuka nabopatopHbIM padoTam 1, 3 (um 4). HJIK onk 1.2
OHOTOTHYECKIX 2. Pemenue 3anay no JIP 2. OIIK-2 MK onri.3
[POLIECCOB. 3. KoHTponbHEIE BOTIPOCH TIO TEME
2. Tema 2. Kunetuka 1. IToxroroska OTYETOB 1o HIIK onx 1.1
(epMEHTaTHBHBIX nabopaTtopHbIM pabotam 5 (1iu 6) OIIK-2 HJIK onk 1.2
TIPOIIECCOB. 2. KOHTPOJILHBIE BOIIPOCKI 10 TEME K onxi3
Tema 3. 1. IloaroTroBka OTYETOB U PELICHHE UK onk 1.1
3. TepmoaunaMuka 3aj1a4 1o J1abopaTropHoii pabote 7 OIIK-2 HJIK onx 1.2
2. KoHTposibHBIE BOIPOCHI 11O TEME HJIK onri.3




OMOJIOTUYECKIX 3. IToaroToBka K TECTUPOBAHUIO
MPOLECCOB
Tema 4. Monexkynspnast | 1. IloarotoBka  oT4eToB 10 HJIK onx 1.1
onodusnKa snaboparopHoit padote 10 UK onk 1.2
OIK-2 WK
2. Pemenne 3agaq o JIP 10.4 OIK1.3
3. KoHTpoJbHEIE BONIPOCHI IO TEME
Tema 5. buodusuka 1. IToaroroska OTYETOB o HIIK onx 1.1
MeMOpaH nabopaTtopHeIM padoTaM 8 u 9 UK onk 1.2
OIK-2 TIK
2. Pemenue 3amay o JIP 8.2 K onx1.3
3. KoHTpoJbHBIE BONIPOCHI IO TEME

4.4. MeToanyecKue yKa3aHUs M0 OPraHU3aLHHN CAMOCTOSITeJIbHON PadoThl CTY/IEHTOB
CamocTosTenbHas paboTa CTyAeHTa MpecieayeT CIeAYIoIue elu:
® COBEpIICHCTBOBaHHE HABBIKOB C€aMOOOpa30BaTeIbHOW pPabOTHl KaK OCHOBHOTO IYTH
MOBBILIECHUS YPOBHS 00pa30BaHus;
e yraoyOJeHHe U paclIupeHre 3HaHUHU TI0 MIPEeIMETY.
[To mucummumHe «buodusnkay mpeanarawTcs claeaymmue (OpMBI CaMOCTOSITEIBHON
paboTHI:
e Pa0oTa HaJ KOHCTIEKTOM JIEKIIUH;
e VYruyOneHHBIH aHAMM3 HAYYHO-METOJMYECKOW JHTepaTypbl U H3ydyeHHE Yy4eOHOro
Marepuaia, npeaycMOTPEHHOTO paboyeil mporpaMmoii;
CamocrosTenbHOE U3y49eHUE OTACIBHBIX TeM, TaparpadoB, He U3JI0KECHHBIX B JICKIIUH,
MOJITOTOBKA K KOHTPOJILHOMY OIIPOCY Ha MPAKTHYECKUX 3aHATHUSX;
[IOIFOTOBKA OTYETOB 110 JIA0OpaTOPHBIM padoTaMm;
pelieHue 3aay;
MOATOTOBKA K TECTUPOBAHUIO MO OTACIBHBIM pa3/iesiaM JUCIUILTAHBI
MOATOTOBKA K 9K3aMEHY.
Tucomennvle pabomul. J1j1s1 cCaMOCTOSITEILHOTO U3Y4YEHUS TEM PEKOMEHIYETCSI UCIIOJIb30BaTh
OCHOBHYIO M JIOTIOJIHUTENIbHYIO JIUTEpaTypy, a TaKKe HCTOYHMKH, HailJleHHble TpU IOMOIIU
MH(OPMAIIMOHHO-CIIPABOYHBIX U TIOUCKOBBIX. /I 3aKperuieHus: Mmareprana peKOMEHyeTCs IeaTh
KpaTKHe KOHCIIEKTHI 110 TEME.

Cooeporcanue u popma omuema no r1abopamopHou pabome

Otyer mo mabopaTopHOl paboTe BBIMOJHIETCS B COOTBETCTBHM C METOIUYECKUMU
pekoMeHmanusMu [1] v T0/DKeH BKITIOYATH CIISTYIOIINE Pa3/ebl:

1. HABBAHUE PABOTHI

2. [IEJIb 1 3BAJAYU PABOTBI

3. OBBEKTHI 1 METObI

B nanHOM paszzene npUBOAATCS XapaKTEPUCTHKH HCCIETyeMOro 00beKTa B COOTBETCTBUU C
WH/IWBUIYAIGHBIM 3aJlaHUeM, JAeTCs IIepeueHb HCIONB30BaHHBIX B pabOTe KOMITBIOTEPHBIX
IIPOrpaMM, MHBIX 3JIEKTPOHHBIX pEeCypcoB U 0a3 JaHHBIX; ONUCaHue MeTouK. He crieayer Bkito4yaTh
MaTepHalibl, He UCTIOIh30BaHHBIC B padoTe.

4. PEBVYJIbTATBI U UX OBCYXXIAEHUE

B nanHOM paszznene MpUBOIATCS pe3yiabTaThl paOOTHI B BUIE TAOIUI], PUCYHKOB H CXEM.
JlaeTcst oOCyX/ieHHE pe3ylbTaToB palbOThI: a/leKBATHOCTh PE3YJIbTATOB IOCTABICHHBIM 33j1a4aM,
WHTEPIPETAIHS PE3YIIBTATOB C MIO3UIIUH OCHOBHBIX OMOJIOTHYECKUX TEOPUH H T.JI.

5. BBIBO/IbI

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (NMPOeKTOB): HE MPEAyCMOTPEHBbI Y4eOHBIM
IUTAHOM.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
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http://www.6years.net/index.php - mopran OecrmiaTHOW MEIMIMHCKON HHPOPMAIHH,
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poccuiickuii MH(GOPMAIMOHHBIM MOpTall B OOJIACTM HAYKH, TEXHOJOTHH, MEIUIUHBI H
oOpasoBanms, cofepKanuii pedeparsl U MOJHBIC TEKCTHI Oosiee 12 MJITH Hay4YHBIX CTaTeH U
nyOJIMKanui.

http://www.rcsb.org/pdb/ - 6a3a ganubIx Mo cTpykType 6eiaxos PDB (Protein 3D Structure
database)

https://sites.google.com/site/biologydarkow/enzymes?authuser=0 - BUPTYAJIbHBIN
CHMYJISITOpP M3Y4YEeHUsS] KHHETUKN (PepMEHTAaTUBHBIX IporieccoB (pazpadoran Jon Darkow)
https://amrita.olabs.edu.in/?sub=1&brch=5&sim=225&cnt=4 — BUPTyaJbHBI CUMYIATOP
M3MEepeHus BA3KOCTH pacTBOopoM MeTtogoM Crokca (kommanwus 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 — onnaitn pecypc CheMagic Molecula, no3sosstrommmii
MOJICTTUPOBATh CTPYKTYpPY MOJEKYJI M WCCIEAOBaTh WX TMOTCHIUAIBHYIO SHEPIHIO B
3aJIUBUCTOCTU OT MMOBOPOTHON U30MEPUU

10. http://www.tusearch.blogspot.com - TToWCK 3JEKTPOHHBIX KHHWT, MMyOJHMKalui, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HBIX JICKTPOHHBIX OMOIMOTEK. B MOMCKOBHKE OTOOPAHBI JIyUIIIHE
OubaMoTeKkH, B OOJNBIIMHCTBE KOTOPHIX MOKHO CKa4aTh MaTEpHalbl B MOTHOM o0beme Oe3
peructpauuu. B cnucok BKIIOYEHBI OMOIMOTEKM MHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX
OpraHu3aLui.

11. BBC «M3narenbctBo Jlanby. Aapec mocrtyma http://e.lanbook.com/

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

13. BBC «Aiibykc». Anpec moctyna http://ibooks.ru

14. BBC «tOpaiit». Aapec nocryma: http://biblio-online.ru/

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHO-1a00paTopHOE 000py/10BaAHNE:

AymuTtopus Ui TIPOBEJCHHS 3aHATHH MPAKTUYECKOTO THIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanusupoganuol (yaeOHon) mebdenvio Ha 12 mOCaJOUYHBIX MECT; 000pYIOBaHA MeXHUUeCKUMU
cpeocmeamu odyuenusi: Ilpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHas
MeJoBasi, MaruuTHas, Jlaboparopus opran xumud - [lIkad BertsxHOM AD-221"- 2 miT., XUMHYeCcKuit
mkag (crewrax) -1 mr., JlabopaTOpHBIA CTON ¢ BBIKATHBIMA TyMOaMu — 5 MIT., XOJIOJAHIBLHUK
«MuHCK» - 2IIT., Anmnapar Juis BepTUKAIbHOrO 3J1eKTpodopesa — 1 mt., BakyyMHbIi ncnapurens
PBO-64 — 1 wr., Bomemerp BY-15 — 1 mwr., lesunterparop YA-20 — 1 mr., M3Mepurenbs HOHHBIX
conpoTtuBieHuil (umnenanca) - 1 mr., Mcrounuk nutanus ais snekrpodopesa "dnbd" — 1 mir.,
Ocmwmorpad yauBepcanbHbIi aAByxirydeBoi C-55 — 1 mr., Tepmocrtat TC-80 — 1 mt., Llerarpudyra
K-24 — 1 wrt., Hentpudyra MIIB-310 — 1 mr. Hoyr6yk Lenovo G580 — 1 1T., Becbl aHanuTHYECKHE
HR-200 — 1 mr., Becs maboparopusie OHAUS — 2 mrt., peppakromerp UPD 45462M — 1 .,
pedpaxromerp YPII — 1 wT., porosnekrpokanopumerp KF 77 — lmt., nenrpudyra naboparopHas
OIIK-8 — 1 mr., nenTpudyra nabop-s, MeaunuH-s1, HactonbHas 1[JIH 16 ¢ muKpomporec-HON
cucreMoit ynpasi — 1 mr., cnekrpodoromerp CD-2000, hepmentep Minifors Speco GakTepuanbHbIi
— lmr., Tepmocrar WB4MS Boanslii /c nepememnBanueM/ - 1 mr., repmocrat TC-1/80 CITY — 1
IIT., CIYXallUMHU s TNpeAcTaBieHus ydyeOHoM uHpopMmarnuu no aucuuminHe «buodusmka»
V4UebHO-HANAOHBIMU NOCOOUAMU, OOECTICUNBAIOIINMY TEMAaTUYECKNE WILTIOCTPALIMU 110 TUCHUIUIMHE
B BUJI€ IPE3CHTAIIHH.

Komnelotepuslit  kiacc (yuyeOHast ayauTopusi) JUls TPYNIOBBIX M WHAMBUAYAJIbHBIX
KOHCYJIbTAllMi,  TEKYIIEro KOHTPOJII M  NPOMEXKYTOYHOM  aTTecTaluH, OpraHu3aluu
CaMOCTOATENbHON pabOThl. AyAUTOPHS 000pPYIOBaHA: CIICIIUATU3UPOBAHHOM (yueOHO ) MeOebo Ha
20 mocaZo4HBIX MECT, JOCKOH MeJOoBOH; 00OpyaOBaHAa TEXHHUUYECKUMH CpEICTBAMH OOYUYEHHS:
Cucremusiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mir.; Cucremusiii 6;1oxkAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 6mok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mrT.; Mouno6mok IRU T2105P — 2 mr.; Cucremusiii 6ok Pentium G3250,
Mounutop BenQG955 — 1 mit.; Cucremnsiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 mwit.;
Cucremuslii 650k Pentium G3250, Monutop Samsung T200 HD — 1 wit.; Cuctemusiii 610k Pentium
G3250, Monutop Samsung T190N — 1 mT.; Cuctemuslii 6110k tium G3250, MonuTop Samsung 740N
— 1 wr.; ¢ HeorpaHnueHHbIM JoctynoM k cetn HHrepret; IIpoekrop BenQ MXS503; skpan
ScreenVtdiaEcot. Hoytoyk Lenovo G580 — 1 mt. C HeorpaHWYeHHBIM JIOCTYIIOM K ceTH MHTepHeT
1 o0ecrieueHNeM JJOCTyTa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3aIliH.

[Tomerienus 1y XpaHeHUs: U TPOPUIAKTHUECKOTO 00CTyKUBaHHS y4eOHOT0 000pYA0BaHUS.
Aynuropus o00pyJoBaHa: CHELMATU3UPOBAHHON MeOelbl0 Ha 8 MOCaoYHbIX MecT; BbITsxKHON
mkad — lwr., Jlamunapusit mkadp — 2 mr., Tepmoctar TC-80 — 2 mT., JlabopaTopHslii cron
MeTaIM4eckuii — 3 wT., JlabopaTopHbIil CTOJI ¢ pe3MHOBOM MOBEPXHOCTHIO — 2 MIT., XOJOAMIBHUK
«ATtna"T» — lmt. Mukpockon MOHOKYJIspHBIN — 8 T, Mukpockon "buonam"-1 mr., Ctepunuzarop
napoBoit BK-75 IIT "T3MOMU" — lmr., [lunerka aBromaruueckas Jlennumer 0,5-10 m"-1 mT.,


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

[Tunerka-mo3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsap"-1 mr., [IpoekTop OBepxen''-
1 mr., [Ipoektop View Sonic"-1 mr., [Ipoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 miT.,
[TpunTep Brother -1 mr., [Ipuntep Canon -1 mT.

6.2. IlporpammHoe obecrneueHue:

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 mist 6usneca - Crangaptasiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n056ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H05106ps
2016r JInu.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
JInuensuu Microsoft 41059241.

Office 365 npodeccronanbHbIi UIFOC 118 ydyanuxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunueckue v JIeKTPOHHbIE CPeCTBA:

[Ipe3enTanuu no BceM TemMaM Kypcea;

Bupryanbsnsie cumynstopsl: «Lactase Enzyme Simulation», «Viscosity of a liquid - Stoke's
method», «CheMagic Molecula», «Ramachandran Plot Inspectiony;

Cucrema 3JIEKTPOHHOTO TECTHPOBaHKs Ha 6a3e oOpa3oBarenpHOro nopraia Educa



VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Jns ocBoeHust auciuIuinHbl «brodusnka» NpUMEHSIOTCS clenyromue o0pa3oBaTelbHbIC

TCXHOJIOTHH:

Hngopmayuonnaa nexyus - 3TO CXKATOE H3JIOKEHHE OCHOBHBIX HAay4dHBIX (DakToB, 4TO
ABIIsIETCS 0a30M JUIA aHAIHM3a PACCYKICHUH, OIIEHOK.

Jlexyus-euzyaruzayus. YUUT CTYAGHTOB NpPEOOpPA30OBHIBATH YCTHYIO M IHCHMEHHYIO
nH(OPMAIHIO B BU3YaATIbHYIO (OpMY, 4TO (POPMHUPYET Yy HUX MPO(PECCHOHATILHOE MBIIIJICHUE
3a CUET CHCTEMATH3allMM W BBLIEIEHUs Hanbojiee 3HAUYMMBIX, CYIIECTBEHHBIX JIEMEHTOB
cojZiepkaHusl 00ydeHus. 3aiavya IpenojaBaTesis UCIOoIb30BaTh Takhue (POPMbI HATJIATHOCTH,
KOTOPBIE Ha TOJILKO JIOTIONHSIOT CJIOBECHYIO HH(OPMAIIUIO, HO M CAMHU SIBIISTIOTCS HOCUTEIISIMU
nHpopManuu (CXeMbl, PUCYHKH, CIAMIBI-IPE3CHTAUH, U T.I.). DTOT BUJ JIEKIMU JIy4llIe
BCETO UCIIOJIb30BATh Ha 3Talle BBEICHHS CTYICHTOB B HOBBIHM pa3/iell, TEMY TUCHUILIUHEI.
Jlabopamopnvle 3amnamus — 3aHATHS, HALCICHHbIE Ha (OPMUPOBAHUE MNPAKTHUCCKUX
HaBBIKOB C HCIIOJIb30BaHMEM INPHOOPOB M TEXHUYECKUX cpeacTB. I[IpemHazHadeHsl ISt
yriryOIeHus ¥ 3aKpeIUICHHs] TEOPETHUECKUX 3HAHUHM, pa3BUTHS HABBIKOB CAMOCTOSTEIBHOTO
sKcnepuMeHTupoBanus. JlaboparopHele pabOTBI MOTYT BBINOJHATHECS B YAAQJICHHOM
JIMCTAaHIMOHHOM PEKHME TIPH UCIIOJIb30BAHUH BUPTYAIbHBIX CUMYJISITOPOB.

Konnoxeuymvr — Bua y4eOHOTO 3aHATHS, TPOBOAMMOTO C IEIbIO TPOBEPKH U OLICHUBAHUS
3HaHU# ydamuxcs. KolIoKBHyM MOXET MpPOBOAWTHCSA B (OopMe MHIUBUAYAILHOU Oece/sl
IpernoaaBaTess CO CTYJCHTOM MM KaK MaccoBbIii onpoc. B xone rpymnmnoBoro o0CyxaeHus
CTY/ICHTBI Y4aTCs BRICKA3bIBaTh CBOIO TOUKY 3PEHHSI IO OIIPEICIIEHHOMY BOTIPOCY, 3aIlIUIIATh
CBOC MHEHHWE, NPHMEHsSS 3HAHWS, NOJTYYEHHbIE Ha 3aHATHIAX MO mpeamery. B xome
KOJJIOKBHYMa TaK)Ke MPOBEPSIOTCS MUCHMEHHBIE paOOTHI CTY/IEHTOB, IMPOBOAUTCS 3allUTa
TOKJIaJI0B.

Camocmosmenvhas paboma cmyoenmos (cM. 11.4.4).

Hucmanyuonnule obpazosamenvbHble MEeXHON02UU. IMon JTMCTaHIMOHHBIMU
00pa3oBaTeNbHBIMU  TEXHOJOTHSIMA  TOHMMAIOTCS  O0Opa3oBaTeNbHBIE  TEXHOJOTHH,
peann3yeMble B OCHOBHOM C IPHUMEHEHHEM HWH(POPMAIIMOHHO-TEIEKOMMYyHUKAIIMOHHBIX
cereit. [Ipn ocBoeHun aucruIuimHbl «bruodu3nKay NCHOIB3YETCS KOMNbIOMEPHbLE Cemesble
mexnonoeuu (MHTEPHET-TEXHOJIOTUHM) — CHOCO0 IUCTAHIMOHHON mepeaadyn HHGOpMAIHH,
OCHOBAHHBIM Ha HWCIIOJIb30BAaHUH TJIOOANBHBIX M JIOKAJHHBIX KOMIIBIOTEPHBIX CETeH ISt
obecrieyeHus: AOCTyna 00ydJaroumxcss K MHPOPMAIMOHHBIM 00pa30BaTeNbHBIM pecypcaM U
it OPMHPOBAHUS COBOKYIMHOCTH METOIMYECKUX, OPTaHU3AIMOHHBIX, TEXHHUYECKHX H
IIPOrpaMMHBIX CPEACTB pealM3allud U YNpaBI€HUs y4yeOHBIM HPOIIECCOM HE3aBUCHUMO OT
MeCTa HaXOXJIEHUS ero CyObeKToB. 1Jisi opraHu3anny JUCTaHIIMOHHOTO 0OyUeHHs HAa OCHOBE
9THX TEXHOJOTHH MCIONb3YyeTCs CHEelHaTU3upPOBaHHOE MPOTPaMMHOE CpEACTBO -
obpa3zoBarenbHbIil moptan UT'Y (educa.isu.ru).

ViIl. OHEHOYHBIE MATEPUAJIBI IJISA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMU

Ouyenounvie mamepuanst 011 6X00H020 KOHMPONA
21.]'[5[ BXOJHOT'O KOHTPOJISI OUCHKH YPOBHA 3HaHUHI CTYACHTOB HCIIOJIB3YCTCA TECTUPOBAHUC 110

OCHOBHBIM pasacjiaM MaTCMaTUuKH, (1)I/I3I/IKI/I, XHUMUH, OMOXUMUH H MOJICKyJ'IHpHOfI OHOJIOTHH.

1.

Hemoncmpayuonnulii eapuanm mecma 0Jisi 6XOOH020 KOHMPO.IA
VYHuBepcanpHasi ra3oBasi IOCTOSIHHAsE — 3TO paboTa, KOTOPYIO COBEPUIMT NPU YBEIHMUEHUU
temrneparypsl Ha 1K B n300apHom nporecce:

a) 1 xr raza; 6) 1 kmomb rasa; B) 1 M° rasa; 1) 1 nutp rasa;

2.

XuUMHU4YeCKas pCaKknus, CONpPOBOKAAOIMIAACA BBIACIICHUECM TCIIJIOTHI:

a) 9K30TepMHUYECKas; 0) SJHIOTEPMHUUECKas; B) TOMOTEHHAs; T') TeTeporeHHast

3.

Haiinure npoussoanyto dynximu f(x) = 2x3 -3x2+6X-6:



a) 6X2-6X+6; 6) 6X2-6X; B) 6X>-6X+6; T) 6X>-6X+6
4. Kakwue cBs3u 00pa3yioT o--Criupajib BO BTOPUYHON CTPYKType Oenka?
a) Bannep-Baanbca; 6) ruapodoOHbIC; B) IENTUIHBIC; T) BOAOPOIHBIC

Ol(eHOIIHble mamepuaibl mexKyuieco KonmpoJia

OrneHouHble MaTepuallbl TEKYIIEro KOHTpoisi (opmupyrorcs B coorBercTBuM ¢ JIHA
yHHUBepcuTeTa. B pamkax aucuumiunsl «bruodusnka» necnoap3yoTes ciaenyromue GopMbl TEKYIIEro
KOHT[)OHSI:

® YCTHBIH OIIPOC;
® TECTUPOBAHHUE;
® pellIeHuE 3a1ad4;
® 3alMTa OTYETOB I10 MPAKTHUYECKUM paboTam
® KOHTPOJIb CAMOCTOSITEIbHON pabOTHI.
(DOHZ[ OLICHOYHBIX CPECACTB BKJIIOYACT.
TECTOBBIC 3aJaHUs 10 JUCHUILIINHE,
KOHTPOJIbHBIC BOIIPOCHI;
3a/1a4H;
IIEPEYEHb TEM JOKIIAI0B;
BOINPOCHI 1 camocTosTesbHOro nzyuenus (CPC);
IIepeYeHb IK3aMEHALMOHHBIX BOIIPOCOB.
Ha3nauenue oeHOUHBIX CPEACTB: BBIABUTH chopmupoBaHHOCTh KommereHmn OITK-2 (cm.
. [11). CTyzneHThI, He BBIMOIHUBILKE 3a/IaHUS TEKYILET0 KOHTPOJIS HJIH TTOJYYHBIIUE 33 HUX OLCHKY
«HE YIOBJIETBOPUTEIBHOY», 10 INPOMEXKYTOUHOM aTTecTallud HE JOMYCKalTcs, MOKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a/10JDKEHHOCTH.

JleMOHCTPAallMOHHbIE BAPMAHTHI TECTOB [JIsl TEKYIEro KOHTPOJIS
1. Mamemamuueckuti cMbiCl Kpumepus yCmoudueoCmu CmayuoOHapHO20 COCMOSHUSL
a) 00JIaCTh JIOMYCTHUMBIX OTKJIOHEHHH OT paBHOBECHs - & 0) BeIMYMHA OTKIOHEHHUS CHUCTEMBI OT
CTAIlMOHAPHOTO cocTosiHusl — & B) mepBasi MPOU3BOJHAS HccienyeMoit pynkuun — f'(X); r) 3HaK
NepBOY MPOU3BOIHOM HccnenyeMon Gpynkimm: f(X) < >0
2. Kaxosa ycmoiiuusocms cmayuonapuvix cocmosnuii 6 cucmeme dx/dt=ax?-b?
a) J1Ba YCTOWYMBBIX CTAallMOHAPHBIX COCTOSHUS; O) JIBa HEYCTOMYMBBIX COCTOSHUS; B) OJHO
YCTOWYMBOE M OJIHO HEYCTOMUUBOE; ') HET CTALIMOHAPHBIX COCTOSIHUM.

PacuyeTrHble 3a1a4M 1Ji51 TEKYLIEr0 KOHTPOJS MO KaKIOW TeMe MPEeCTaBICHbI B aBTOPCKOM
MeToAnYecKkoi pazpaborke: buodusuka: yaedno-meroanueckoe mocodue / A. A. Ilpucraska, I'. B.
KOpunoga, 3. A. Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBapoBa. — Mpkyrck: M3nareascTBo
NIy, 2021. (Ilpunoxenue 1)

Kpumepuu oyenusanus pewenus 3a0ay:
OneHka «omauuHo» BBICTABIAETCS, €CIM 3ajada peElleHAa I[PaBUIbHO, B XOAE pEIIEHUs
IMPpOACMOHCTPHUPOBAHBL IIOHUMaHUueE METOaa pelicHus, IIpaBHUIIBHOCTDb HCIIOJIB30BaHUA
KaTeropuajbHOTrO anmnapara, ClloCOOHOCTh HHTEPIIPETUPOBATh PE3YNIbTAThl, IPUBEICHO JETAIbHOE U
MIOJIHOE OMMCAHKE PEIICHNUS;
OneHka «xopouio» BBICTABISETCS, €CJIM 3aJadya pelleHa NPAaBWIBHO, HO CTYIEHT 3aTpyIHSETCS
U3JI0KUTh U 000CHOBATh aJITOPUTM PEIIECHUS U / UM UHTEPIPETUPOBATh PE3YIbTaThl PACUETOB;
OreHka «yoognemeopumenvbHo» BBICTABISAETCS, €CIU 3ajjaya pelleHa HeNpaBWIbHO, HO CTYAEHT
J€MOHCTPUPYET BEPHBIN MOAX0] K IpobiieMe, MOCTaBICHHOH B 3aj1aue;
O1eHKa «Hey0osnemseopumeibHOy BBICTABISIETCS, €CITU 33/jaua pellleHa HeNpaBUIbHO WK HE pelIeHa
BOBCE.



KoHTposibHBbIe BONMPOCHI MO KaXJ0M TEME MPEICTABICHbI B aBTOPCKOW METOAMYECKOU
paspabotke: buodusuka: yuebno-meronuueckoe nocooue / A. A. Ilpucraska, I'. B. FOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBapoBa. — Upkyrck: U3natenscto UT'Y, 2021.

Kpumepuu oyenusanus omeemos na KOHMpPOIbHbIE BONPOCHL.
1) nosnHOTa M IPaBUIILHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3y4EHHOI0;
3) s13pIKOBOE OOPMIICHHE OTBETA.
OTBeT OLIEHUBAETCA HA «OMIUYHOY», €CIU CTYIEHT: IOJHO M3JIaraeT M3y4eHHBbIH Marepuai, AaeT
MPaBUIILHOE OIPENEIICHHOE MOHATHI; OOHApY)KMBAET MMOHMMaHHE MaTepuaia, MOKEeT 000CHOBATb
CBOU CYXJI€HUs, IPUMEHUTh 3HaHUS Ha NIPaKTUKE, IPUBECTH HEOOXOAUMBbIE IPUMEPHI HE TOJIBKO I10
y4eOHUKY, HO M CaMOCTOSITEIbHO COCTABJICHHBIC, H3JIaraeT Marepual IOCIEA0BaTEIbHO U
IIPABUJIBHO C TOUKU 3PEHUS HOPM JIMTEPATYPHOTO S3bIKA.
OTBET OLICHUBAECTCS HA <«XOpOUio», €CIN CTYIEHT Ja€T OTBET, YJIOBJIECTBOPSIOUIMM TeM Ke
TpeOOBAaHUAM, YTO M JUISI OLEHKH «OTJIMYHO», HO JIOMyCKaeT 1-2 omuOKH, KOTOpBIE caM Xe
UCIPABIISET, U 1-2 HeAO0YETA B [TOCIIEOBATEILHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.
«Yooeremeopumenvro» CTaBUTCS, €CIU CTYAECHT OOHApYKUBAeT 3HAHHE U IMOHMMAHUE OCHOBHBIX
MIOJIOKEHUH TEMBbl, HO IpPH 3TOM: M3JaraeT MaTepuajl HENOJHO U JOIMYCKAaeT HETOYHOCTH B
OIpeJIeJIEHUH MOHATUH WK (OPMYITMPOBKE TEOPHIL; HE yMEET 10CTaTOYHO IITYOOKO U 10Ka3aTebHO
000CHOBATh CBOU CYXJICHUS M IIPUBECTH CBOM MPUMEPHI; U3JIaracT MaTeprall HeIOCIeI0BaTeIbHO 1
JIOITyCKaeT OMIMOKHU B SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.
OneHka «HeyooenemeopumenbHoy CTAaBUTCA, €CIM OTBET HE YJOBIETBOPSET TPeOOBaHUAM
MOJIOKUTEILHON OLEHKH UM CTYIEHT OTKa3bIBAETCS OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

Ouenounvie mamepuanvl 0711 RPOMENHCYMOUHOU ammecmayuu é hopme IK3amena

®opma IpOMEKYTOUHOHN aTTecTauuu - 3k3amen. Cucrema oueHok: narudamibHas. OC 3Toro
THUIA JOJDKHBI BBISBIATH CTENICHb OCBOCHUS TEOPETUYECKUX 3HAHMHU Kak 0a3y aist GopMHpOBaHHS
KOMIICTEHIM, YMEHHsI WX MPHUMEHSATh B CHUTYalHiX, MOJCIHPYIOUIMX NPo(ecCHOHANTBHYIO
JesTeIbHOCTD, a Takke chopmupoBanHocTh koMneTeHuuu OITK-2, 3asgsnennoii B m. 11I.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY

1. buodwusuka: 00bEKT HCCIICOBAHUS, IIEJIH, 3a/1a4U, METObl. OCHOBHBIE HCTOPHUYECKUE ITAITBI
CTaHOBJICHUS W Pa3BUTUS AUCLMUILINHBI.

2. OcHOBHBIE OCOOEHHOCTH KHWHETHKH OHMOJIOTMYECKHX IPOIECCOB Ha S3BIKE XUMHYECKOM
KUHETUKH.

3. Marematuveckoe MOJCIMPOBaHHE B OWOJOrHH. Buasl Mojaenedi. MeToasl MCCleqOBaHUS
KMHETUKH CJIOXKHBIX CHCTeM. MoJenn AMHAMHUKY YUCIIEHHOCTH MTOIYJISLUH.

4. KadecTBeHHOE MCCEOBAaHUE MTPOCTEUIINX MoJIeNiel Oromornueckux mpoieccos. [lonsarue
CTallMOHAPHOI'O COCTOSIHUS U €0 YCTONYUBOCTH.

5. Omnpeznenenue yCTOWYMBOCTU CUCTEMBI 110 JIsAnyHOBY. JIMHAMKKA YHCIEHHOCTH MOMYJISINH B
OTKPBITOHN CUCTEME

6. Mognenmn cucTteM U3 JBYX AaBTOHOMHBIX JU(QepeHIHaTIbHBIX YypaBHEHWH. MeTombl

KayecTBEHHOU Teopuu nuddepeHaTbHbIX YPaBHEHUN B aHAIM3€ JUHAMUYECKUX CBOMCTB

OMOJI0rMYecKHuX ImporeccoB. MeTos (pa3zoBbIX TOPTPETOB.

XapakTepucTUYeCKOe ypaBHEHHE U TUIIbI CTAllMOHAPHBIX COCTOSTHUM Ha (pa30BOH MIIOCKOCTH.

8. Mopenb cUCTeMBI JIMHEHHBIX XUMHUYECKUX peakuid W Moaeidb JIOTKM — CpaBHHUTEIhHBIE
ACTIEKTBHI.

9. Bbudypkanmmu Ha (Ha30BOW IUIOCKOCTH. bBHOJIOrMYecKwe TPUTTEPHI, aBTOKOJICOATECILHBIX
npoueccax. lIpenenbHbIil HUKI, yCIOBUS €r0 BOSHUKHOBEHUS. [Ipumepsl.

10. Mopenu BombTepa.

11. bazoBas mozens bproccenstop.

12. PactipeniencHHbIe cucTeMbl. Y paBHeHue nuddy3nn. Crcrema «peakius-audy3us.
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TepMmonnHaMuka, Kak HayKa, U3ydarolas o0IIne 3aKOHOMEPHOCTH OOMEHa U MpeBpalleHUs
sHepruu. Knaccugukaius TepmoguHaMuyeckix cucteM. [1epBblif 3aK0H TepMOJMHAMUKY U
€ro MPUMEHUMOCTb K OMOJIOTUYECKUM CHCTEMaM.

Bropoii 3ak0H TepMOAMHAMUKU. TepMOIMHAMUUYECKOE PABHOBECHE.

W3meHeHne >HTpONUU OTKPBITBIX CUCTEM. TepMOAMHAMUYECKHUE YCIOBUS OCYIECTBICHUS
CTAallMOHAPHOI'0 COCTOSIHUS.

N3menenue cBOOOAHOMN SHEPIrUM XUMUYECKUX peakiuil. TepMoaMHAMUUYECKOEe CONPSKEHUE
peakiuii. TernoBbie 3QPEKTHI B OMOTOTUISCKUX CUCTEMAX.

CooTHOIIEHHE MEXKly 3HAUYEHUAMHU JABUXKYIIUX CUJI U CKOpocTel npoueccoB. COOTHOLIEHHE
B3auMHOcTH OH3arepa.

TepMoauHaMHUUECKHEe KPUTEPUU TOCTUKEHUS CTALIMOHAPHBIX COCTOSHUM U UX YCTOMYHUBOCTH
B TuHEHOU oOmactu. Teopema [TpuroxuHa.

Henunelinas TepMoauHaMHKa HEOOpAaTHMMBIX IMpoIreccoB. Kpurepuid yCTOMYMBOCTH
CTAIIMOHAPHBIX COCTOSIHUN B HEJIMHEWHOU 00JIacTH.

Craructuueckoe uctonkoBanue dHTponnu. @Dopmyna bonpumMana. OHTponus
nHpOpMAaIHSL.

Kunetuka pepmeHTHBIX peakuuii. YpaBHeHue Muxasnuca-MeHTeH.

OmnpeneneHne KHHETHYECKUX IapaMeTpoB (epMEHTAaTHBHOW peakiuu. KoopauHaThl
Jlalinyuepa-bepka.

AxTuBaTOpsl M MHTHOUTOPHL. OTOOpakeHWE Ppa3HBIX THIIOB WHTUOMPOBAaHUS B MPSIMBIX
0OpaTHBIX KOOpUHATAX.

CyOcTpaTHO€ yrHEeTeHHE, €ro OMOIOTHYECKUN CMBICI. BO3HUKHOBEHUE MPEEIbHBIX [IUKIOB
B CHCTEeMe C CyOCTpaTHBIM YrHEeTeHHEeM. MoJieNb MIHKOIU3a.

CratucTuueckuil xapakTep oOpraHu3aiuu noaumepoB. OObEeMHBIE B3aUMOJICUCTBHUS U
Mepexo/ibl riI00yaa-KIyooK B MOJTMMEPHBIX OMOMOJIEKYIIax.

Tunsl B3aumopeiicTBust B Makpomosekynax. Cuibl Ban-nep-Baanbsca, BoopoaHas cBs3b,
3JEKTPOCTATUUECKUE B3aUMOICHCTBHSI, BHYTPEHHEE BpaIlleHUE U IOBOPOTHAS U30MEPHSL.
Kondopmanronnass sHepruss nonunentuaHod uenu. I[IpocTpaHCTBEHHAss opraHu3arus
0€JIKOB U HYKJICMHOBBIX KHCIIOT.

CocTtosHue Bo/bl ¥ TUAPOPOOHBIE B3aUMOJCHCTBUS B OUOCTPYKTypax.

KondopmannonHas moaBM>XHOCTH OEIKOB MO JAHHBIM pa3Nu4HbIX MeTo10B: AMP-u TIMP-
CIEKTPOCKOIIHS.

JIrOMMHECIIEHTHasI CIEKTPOCKONHUS M BHYTPUMOJIEKYJIpHAs MOJBM)KHOCTb OHMOMOJIEKYIL.
[Ipunnnn @panka-Kongona.

MexaHU3MBbl JIEKTPOHHBIX EPEX0A0B B ONOMOJIEKyIIax

CoBpeMeHHbIE MPECTABICHUS 0 MEXaHW3Max (EPMEHTATUBHOIO KaTanu3a. DJIEKTPOHHHO-
KOH(OpPMalMOHHbIE B3aUMOJICHCTBUS B ()epMEHT-CyOCTPaTHOM KOMILJIEKCE.

Crpykrypa u GyHKIUN OHOIOrMYECKUX MEMOpaH.

dusnueckue U JMHaMUYECKue cBoicTBa GnomeMOpaH. JInmocomsl.

[ToBepxXHOCTHBII 3apsii MEeMOpaHHBIX CHCTEM, INPOMCXOKICHHE 3JIEKTPOKMHETUYECKOTO
[IOTEHIIAAA.

[TaccuBHBINM ¥ aKTUBHBINA TPAHCIIOPT BEIIECTB Yyepe3 MeMOpaHbl. TpaHCIIOPT HEAIEKTPOIUTOB.
Tpancnopt HOHOB yepe3 MeMOpPaHbl. DINEKTPOXUMHUYECKHUI MOTEHIHAI.

Honnbie paBHOBecHs Ha TpaHulle pa3aena ga3. YpasHenue Hepacra

VYpaBuenue anexkrpoauddysuu Hepucra-Ilnanka.

Juddy3Hble noTeHnabl B pacTBope. YpaBHeHue ['ennepcona

MemOpannslii Aud@y3Hplii noTeHnMan. Ypasuenue [ onpamana.

CootHomenune Y ccunra-Teopema.

buoanexrpuyeckue norennuansl. [loTeHnman nokos.

buosnexrpuyeckue morennuanel. [loTeHnmMan AeHCTBUS — MEXaHM3MbI OOpa3oOBaHHS M
Ouosiornveckas poJib.

[lepeHoc 3neKTpOHOB U TpaHCHOpMaIUs SHEPTUH B OMoMeMOpaHax.



Kpumepuu oyenxu:

«Omauyno»: OTBET TOJIHBIN, OTPAXKAIOIINI OOJIBIIMHCTBO CTOPOH PAacCMaTPUBAEMOrO BOMPOCA; B
OTBETE€ T'PAaMOTHO HCIOJNB3YEeTCS TEPMHHOJIOTHS M JAIOTCSl OIpPEICICHHUS; IMPOBEICH aHAaJIM3,
CpaBHEHHE U MPUBE/ICHBI KOHKPETHBIC IPUMEPHI. OTCYTCTBYIOT OIIUOKH B JOPMYTHMPOBKE TEPMUHOB
1 OIICHKE (DaKTOB.

«Xopowo»: B OTBeTe OTpakeHa OCHOBHAs CyTh paccCMaTpHUBaeMOr0 BOIPOCA; TPAMOTHO
HCII0JIb30BaHA TEPMUHOJIOTHSL; IIPOBEEH aHAJIN3, CPABHEHUE U IIPUBEICHBI IIPUMEDPEL. [omyckarorces
HE3HAYMTENIbHBIC YITYIIeHHS (HAKTOB, HE3HAYMTEIIbHBIC OIMOKHA B TEPMUHOJIOTHH.
«Y0osenemeopumenbHo»: CTYIACHT BBIIOJIHWI 3aJlaHUE, HO TPH 3TOM JONMYCTHJ HMPUHIMIHATIBHBIC
MOrPEeIHOCTH  (HEe3HAHWE HEOOXOAUMON JUIS JaHHOTO BONPOCAa TEOPHH, TEPMUHOJOTUU H
¢bakTonorumn).

«Heyodosenemsopumenvro»: TP OTBETE CTYJICHTOM HE BBIMOJHCHBI TPEOOBaHMS, YKA3aHHbIC IS
IMMOJIOKHUTCIIBHBIX OTMCTOK MJIM CTYACHT OTKA3bIBACTCA OTBCYATh HA BOIIPOCHI GI/IHeTa.

Paspaborunk:
A nouent Bykun IO.C.
¥ (moamuce)

[Tporpamma coctaBieHa B coorBercTBUM ¢ TpeboBanussMu ®I'OC BO no HampasieHuro
06.03.01 buomnorus.
[lporpamma paccMoTpeHa Ha 3acemaHud  Kadeapel  (HU3MKO-XMMHUYECKOH —Oumosoruwm,
ounonmkenepun u ononHpopmatrku 19.03.2025 r. mpotokon Ne 12.
3aB. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @az{rﬁ
Hacmoawana npozpamma, ne modxcem 0blmb 60CHpOU38E0eHA HU 6 KAKoU hopme oOe3

npeosapumenbHo20 NUCbMEHHO20 pazpeuieHus Kageopul-papadbomyuuxa npozpammot.



