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l. Hean 1 32024 TUCHUTTHHBI

Heab: CdopmupoBath y CTYIEHTOB COBPEMEHHbIE MPEACTaBICHUS O (QU3UKE
OMOJIOTUYECKNX CTPYKTYp MOJEKYJSIPHOTO, KIETOYHOTO ¢ OPraHU3MEHHOTO YpOBHEH
OpraHMu3aIi, PacCMOTPETh 00JIACTh MpPUMEHEHUs (U3MUYECKUX METOAOB IPU HCCIEIOBAHUU
OMOJIOTUYECKHUX CHCTEM, U3YYUTh OCHOBHBIC MPOOIIEMBI, CTOSIIIUX TIEPE]] Pa3TMIHBIME pa3iesiaMu
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, HAYMHAs OT MOJIEKYJIIPHOTO U 3aKaHuMBasi OMochepHbIM;

e JaTh TNPEICTaBICHHE 00 OCHOBHBIX OOBEKTaX M METOJaxX HCCleIoBaHus (Kak
TEOPETHYECKHUX, TaK M MPAKTUYCCKUX ) MOJICKYJIAPHON Onodu3uku, OMoDU3NKH KIECTKH 1
OMO(U3HKYU 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 nucummuimHa b1.0.39 «buodusnka» OTHOCHUTCA K 00s3aTEIbHON YacTH.
Hzyuaercs Ha 3 Kypce BO BTOPOM CEMECTpe.

2.2. JIns u3y4deHus JaHHOW y4eOHOM JUCIMIUTMHBI HEOOXOMMbBI 3HAHWS, YMEHUS ¥ HABBIKH,
dbopMupyeMbie PEIIIECTBYIONMMHI TUCHUILUIMHAMU OakanaBpuara («MaTtemaTtukay, «Pu3nkay,
«Xumust», «OOmas Ouonorus», «buoxumus», «leHeTnka», «DU3UOIOTHUS PACTEHUI,
«DU3HOIOTHUS YETIOBEKA U )KUBOTHBIX», «MoJIeKyspHas ouonorus», «L{utomorusy).

2.3. TlepeveHb MOCICIYIONIMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHWS,
YMEHHsSI M HaBBIKH, (QopMHpyemble HaHHOW y4yeOHOW TUCHUILIMHON: «bBHoTexHOIOTHsMY,
«boubmon npakTukym», BeinosHeHnne BKP.

I1l.  TPEBOBAHMUS K PE3YJIbBTATAM OCBOEHUS JMCHUIIJIMHBI

IIpoiecc OCBOEHHMs AMCUUIUIMHBI HampaBlieH Ha (OpPMHUpPOBAHUE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBieHuro moxaroroBku 06.03.01
«buonorus»»:

OIIK-2: CnocoGeH MPUMEHATh MPUHIIMITBI CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3alny,
UCIOJIb30BaTh (PU3HOIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUYECKUE, ONOPU3NUECKUE METOIbI
aHaM3a Uil OLEHKH M KOPPEKIMH COCTOSHHUS KHMBBIX OOBEKTOB M MOHHTOPHHTA CPEIbl MX
oOuTaHuUS.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHUs KOMIIeTeHIN

Komnerenuus NuaukaTopsbl Pe3yabTaTrsl 00yyenust
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
OpraHM3aIliy, UCTIONb30BaTh | OPTaHM3allMH, OCHOBHBIE XUMHYECKOE CTPOEHHE M CBOMCTBA MPHPOIHBIX
¢dusnoIoruyecKue, CHCTEMBI )KU3HEO0ECIICUeHHsI | COEAMHEHUH W MX KOMIUIEKCOB, CYIIHOCTh
LUTOJIOTMYECKHE, 1 TOMEOCTaTHUECKOU roMeocTa3a W OO0Ilue TNPHHUUIbI PeryJsaun
OMOXMMHYECKHE, Perynsny )KU3HEHHBIX CHCTEM,;




Onou3rUecKrue METOIBI
aHaJM3a JUIsl OLCHKU U
KOPPEKIIUH COCTOSTHHUS
JKUBBIX 00BEKTOB U
MOHHUTOPHHTA CPEIIbI UX
oOuTaHusA

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

YMeTh: UCHONB30BaTh 3HAHUS OMOMU3HMKH s
OOBSACHCHMS BaKHEHIINX  (U3HOJIOTHYECKUX

MIPOILIECCOB, MPOTEKAIOUTUX B JKUBBIX
OpraHu3Max;
Bianets: TEPMUHOJIOTHUEHN JUCIHININHEI,

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

YMeer ocyliecTBIATh BHIOOD
METOJIOB, aJICKBATHBIX JJISI
peleHus
HCCIIEIOBATENBCKUX 337124 U
BBISIBJISITH CBSI3H
(U3NOTIOTHYECKOTO
COCTOSIHHSI O0BEKTA C
(hakTopamMu okpyKaromeit
cpenpl.

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

VMers: HCIIONIB30BATh OCHOBHBIE
Ono(M3MYECKUE METOABl UCCICAOBaHUH B
9KCIIEPUMEHTATILHOMN OHMOJIOTHY;
bopmyHpoBaTh 3a1a4u HCCIIEI0BAHNMN,

BHIOMpaTh  aJCKBATHBIE TEOPETUYECKUE U
SMIIUPUYECKHE METOAbl W HMHTEPIPETUPOBATH
MOJTyYeHHBIE PE3YIITATHI.

Briagets: Meromamu (hU3MKO-MaTEeMaTHYECKOTO
OIUCaHUS OHoIIOruUecKon KUHETHKHY,
AaCCMBHOTO M aKTUBHOTO  TPAHCIOPTA,
B3aUMOJEUCTBUI  BEIIECTBA, DSHEPIUH U
WHPOPMAIIUKN B OMOJIOTHYECKUX CHCTEMAX.

HIK onr13
Bmaneer HaBEIKaMHu
MIPUMEHEHUST METO/IOB IS
OLIEHKU COCTOSIHUS KMBBIX
00BEKTOB 1 MOHUTOPHHTA
CpeIbl UX OOUTaHMSL.

3HaTh: HOBEWIIME JOCTIXKEHHS B 00JaCTH
O0MO(U3UKH U IEPCHIEKTUBbI UX UCIOIb30BAHUS B
PasINYHBIX 00JaCTAX HAPOIHOIO X035 CTBA.
YMeTh: HCIONAB30BaTh IOMyYeHHBbIE 3HAHUS WU
HaBBIKM JUIA pelleHus NpodhecCHOHATIBHBIX
3ajay; pPAacCUUTHIBATh TEPMOIAMHAMHYECKHE U
(U3NKO-XUMHUUECKUE TapaMeTpbl MPOIIECCOB,
MPOTEKAIOUINX B OMOIOTHIECKUX CHCTEMAX.
BrnaneTrs: OCHOBHBIMH IIpHEMaMy IOCTPOSHUS U
WCCIIeIOBaHUA Mojieneit OHMOJIOTUYECKUX
MPOIIECCOB, IOBEIECHUS CIOXHBIX CHCTEM B
3aBUCHMOCTH OT I1apaMeTpPOB.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0BbeM JUCHUILIMHEI COCTABJIACT 4 3a4eTHBIX eIMHUILI, 144 yaca, B TOM 4HcjIe 26 4acoB HA IK3aMeH.

W3 HUX peanu3yeTcs ¢ MCMOJIb30BaHUEM DJICKTPOHHOTO OOYyUEHHUS W AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJIOTUH He MeHee 20% JacoB OT
ayauTopHOii paboTsl (16 yacos)

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Conep:xxaHue AUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHAOB Y4YeOHbIX 3aHATHIl M OTBeJIEHHOI0 Ha HUX
KOJIMYEeCTBA aKA/IeMHYECKHUX YaCOB

Ne Pa3zgen pucuunjinHbl/ TeEMa g Buner yueGHOI paboThI, dopma TeKyLIero
/" $ | BKIIOYAs CAMOCTOATE/IBHYIO paboTy oOyJarommxcs , | KOHTPOJIS
= E MPAKTUYECKYIO TOJTOTOBKY M TPYI0EMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
g g IPOMEKYTOYHOI
5oz, KonrakTHas paboTa mpenoiaBaress ¢ =
= o 8 arrecTanuu
=) o0y4armuMucs =
& 2w ) (o cemecTpam)
<) & =
Q = o«
2 < = =) S M~
5 : ; ; Jexnusi | Cemunap/ KouncyabTanus 58
s = = = IIpakTHYecKoe, g 8
ol o eI JaabopaTopHoe 8 =
SR = = 3aHsaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 KoHntposnbsHbie Bonpocsl
T 1.B .K
eMa BejgcHue. Knnernka 6 235 8 10 05 5 Ortuer no I1P
OMOJIOTNYECKUX TPOLIECCOB. Pemrenne 3aaau
TCCTUPOBAHUC
2 Tema 2. Kunetnka depMeHTaTUBHBIX
bep 6 | 215 6 10 05 5 .
MIPOLIECCOB.
Tema 3. TepmoauHaMUKa OMOIOTMYECKUX -«-
3 pvor 6 | 215 6 10 0,5 5
MIPOIIECCOB
4 | Tema 4. MonekynsapHas Ouopusuka 6 | 215 6 8 0,5 5 -«
5 | Tema 5. buodusuka memOpan 6| 19 6 10 - 5 -«




4.2 TInaH BHeayIUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00y4YaAIOLIMXCS 110 JUCHHIITIHHE

CamocrosTenbHas paboTa 00yJaomuxcs

Y4eOHO-METOJUIECKOE

Cemectp| Ha3Banue paszaena, TEMbI . Cpoku Tpynoemkocts| OLIEHOYHOE CPENCTBO obecneere -
Bun camocrosTensHOM paboThI - (uac.) CaMOCTOSTEILHOM
paboTHI
IMoaroroska otyera mo JIP 1.1 1 0,5 Otuer no JIP Paznen 5 a-r
[oaroroska otuera mo JIP 1.2 2 0,5 Oruer o JIP -« -
3 Tema 1. Beenenne. Kuneruka |[loaroroska ordera mo JIP 1.3 3 1 Oruer mo JIP -«
OMOJIOrMYeCKUX mporieccoB. |Pemenne 3amaq mo JIP 2.1 4 1 3amaun -« -
[MoaroroBka oryeta mo JIP 3.1 (wnm 4.1) 5 1 Oruer o JIP -« -
[ToaroroBka K TECTUPOBAHHIO 3] 1 Tect -« -
3 Tema 2. Kuneruka [ToaroroBka otyeta mo JIP 5.1 (wnm 6) 7 3 Ortuer 1o JIP -« -
(hepMEHTATUBHBIX MPOIECCOB. |[[I0AroTOBKa K YCTHOMY ONPOCY 8 2 KoHTpoJIbHBIE BOIPOCHI - «-
3 Tema 3. TepMouHAMKKA Perrenwe 3amay mo JIP 7.1. 9 3 3agaun -«-
Ouonoruueckux npoueccop  |[loaroroska k recTUpoBaHUIO 10 2 KoHTpoIbHBIE BOTIPOCHI -«
Tema 4. MonekyspHast [Moaroroska oTyera 10 JIP 10 11 3 Oruer no JIP - «-
3 ouoduznka IToaroroeka k ycTHOMY OIpocy 12 2 KoHTpOJIbHBIE BOIPOCHI -«-
IMonaroroska otyera mo JIP 8.1 13 2 Oruer no JIP -«-
Pemenne 3amau mo JIP 8.2 14 1 3amaun -« -
3 |Tema 5. buodwusuka memOpan TloAroToBKa oraera 0 JIP 9 15 1 Oraer 1o JIP -
IToAroToBKa K yCTHOMY OIPOCY 16 1 KoHTpoJibHBIE BOIIPOCHI -«-

OO0t 00peM caMOCTOATEIHHON pabOTHI IO TUCIHUILIHHE (Jac) — 25

N3 HuX 00BbEeM €aMOCTOATEJLHOH PadoThl C HMCNOJb30BAHHEM JJICKTPOHHOIO

00y4eHHUs1 M TUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (dac) - 25




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Tema 1. BBenenne. Knneruka 6mo10rn4ecKux npoueccos.

[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 OMOJOTHMYECKUX 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. MeTOoapl OLIEHKM YycToWuuBocTU. Kpurepuit
JlanynoBa. Pemenue nuneliHoro muddepeHumanpsHoro ypaBHeHus [Ipumepsr: Mopenu pocta
YUCJIEHHOCTHU Nomyisiiuy. HenmpepreiBHbIE MO/IENN: AKCIIOHEHLIMATIBHBINA POCT, IOTUCTUYECKUM pOCT,
MOJEIM C HAUMEHbIIEH KPUTHYECKOM YMCIECHHOCTBIO. MoJenun ¢ HenepeKkpbIBAIOIUMUCS
nokoJyieHusiMu. BpeMenHas uepapxusi U npuHUUN "y3Koro mecra' B OMOJIOTMUECKHUX CHCTEMax.
VYnpasisomuye napaMmerpsl. beicTpble U MEITICHHBIE TIEPEMEHHBIE.

Mopenu, onmuchIBaeMble CUCTEMaMH JIBYX aBTOHOMHBIX IU((EpEeHINATBHBIX YpaBHEHUH.
da3oBas MIOCKOCTb U (Pa30BbIi mopTpeT cucteMbl. Tumbl ocoObix Touek. ITpumep: xumudeckue
peakuuu nepBoro nopsaka. MccienoBanue yCTOWUMBOCTH CTAlMOHAPHBIX COCTOSIHUM HEJIMHENHBIX
CHUCTEM BTOpOro mnopsnaka. llpuMepsl uccienoBaHHs yCTOMYMBOCTH CTalMOHAPHBIX COCTOSHUMI
Mozelel Onosiornueckux cucrem. Y paBuenus Jlotku. YpaBuenust Bonbteppa.

MHOX€CTBEHHOCTb CTallMOHAPHBIX COCTOSIHMM. YCTOMYMBOCTH CTAallMOHAPHBIX COCTOSHHU.
MynpTucTaniioHapHble  cuctembl. Mogaenu TpurrepHoro tumna. Ilpumepsl. CunoBoe wu
apaMeTpuuecKoe IMepeKsloYeHue Tpurrepa. budypkauum auHAMHYECKUX CUCTEM. Tumbl
oudypkanuii. ['enernueckuit Tpurrep JXKakoda u MoHo. budypkaioHHbie TuarpaMMel.

Konebanusa B 6uonornyeckux cucremax. Ilonstue aBrokoneOanuil. [IpenenbHble HUKIBI.
budypxanus Anaponosa - Xonda. Moaens Oproccensitop. [Iprumepsl aBTokose0aTeNIbHBIX MOJIEeH
IPOIIECCOB B JKUBBIX cUCTeMax. PacrpeneneHHble cuctembl. YpaBHeHue audp¢ysuu. Cucrema
peakuus-gupdys3us. Cucrema peakuus-1upQy3ust s 1ByX ypaBHEHUH.

Tema 2. Kunernka (pepMEeHTATHBHBIX IPOLECCOB.

OcoOeHHOCTH  MeXaHHU3MOB  (epMEHTAaTUBHbIX  peakuuid. Ilonstue o  Qusuke
¢depmenTaTuBHOrOo Karanuza. KuHeTuka mnpocredmux (epMeHTaTUBHBIX peakuuid. YclaoBus
peaiMzaliy CTallMOHApHOCTU. YpaBHeHHEe Muxasnuca-MenrteH. [Ipsimble oOpaTHbIE KOOPAMHATHI.
Bnustaue MoupuKaTOpOB Ha KUHETUKY (DepMEHTAaTUBHBIX peakiuid. B3auMocBs3b KUHETHYECKUX U
TEPMOJMHAMHYECKHUX ITapaMeTpoB. Poiib KOH(OpMaIMOHHBIX CBONCTB OMOMOIUMEPOB.

Mogene rukonusza. CyOcTpaTHOE yrHeTeHHe, ero Ouosormueckoe 3HaueHue. KuneTnka
(hepMEeHTaTUBHOI'O KaTaln3a B YCIOBUSAX CyOCTpaTHOTO yrHETEHHUs. ABTOKOJIE0ATEIHHBIE MPOIECCHI
B (DepMEHTATUBHBIX CHCTEMAX.

Tema 3. TepmoanHaMuka OM0JIOTHYECKUX NIPOLECCOB

Knaccugukarus tepmonnHaMuueckux cucteM. [IepBblif 1 BTOPOI 3aKOHBI TEPMOAMHAMUKI
B Ouonoruu. Pacuersl sHeprernyeckux 3PGEKToB peakuuid B OHOJIOTMYECKHX CHCTEMax.
XapakTepucTuiyeckrue GyHKINU U UX UCTIOJIb30BAHNE B aHAIN3€ OMOJIOTMYECKHUX MPOLIECCOB.

H3MeHeHne HHTPONMM B  OTKPBITHIX  cHCTeMax. [epMOAMHAMHYECKHE  YCIIOBUS
OCYILIECTBIIEHUS CTAllMOHAPHOTO COCTOSAHUA. CBS3b MEXIY BEIMUYMHAMU XMMHUYECKOTO CPOACTBA U
CKOPOCTSIMH peakuui. TepMOIMHAMHUYECKOE CONpPsDKEHHWE peakluid U TeruioBble 3¢ (dexTsl B
OMOJIOTHYECKUX CUCTEMAX.

[TonsitTue 0OOOLIEHHBIX CHUJI W TOTOKOB. JIMHEWHbIE COOTHOIIEHHS M COOTHOILEHUS
B3auMHOCTH OH3arepa. TepmoauHamuka TpaHCHOPTHBIX IporeccoB. CTallMOHAPHOE COCTOSIHUE U
YCJIOBUSI MUHMMYyMa CKOPOCTH mpupocTa 3HTponuu. Teopema [Ipuroxuna. [Ilpumenenne muHenHON



TEPMOJMHAMHKH B  Ouosoruu.  TepMoaMHAMHUYECKHE  XapaKTEPUCTUKU  MOJICKYJSPHO-
HHEPreTUYECKUX MTPOLECCOB B OMOCUCTEMAX.

Henuneitnas tepmoaunamuka. O0Imuye KpUTepuu yCTOMYMBOCTH CTAIIMOHAPHBIX COCTOSTHHUNA
U Iepexoja K HMM BOJM3M M BJaau OT paBHoBecus. CBs3b SHTponMHM M HMHQOpManuu B
OMOJIOTHYECKUX CUCTEMaX.

Tema 4. MouiekyasipHasi 0uopusnka

[TpoctpancTBeHHast OpraHu3alys OnomnoImMepoB. MakpoMosieKysia Kak OCHOBA OpraHnu3aluu
ouoctpykryp. IlpocrpancTBeHHas KoHurypauus OuonoaumepoB. CTaTHUCTUYECKHUN XapakTep
KoH(popManuu OUOTOIUMEPOB.

VYcnoBust cTabMIIBHOCTH KOH(Urypauuu Makpomosiekys. Paszosble nepexozsl. Ilepexonst
riobymna-kiyook. KoorneparuBHbie CBOCTBa MaKpOMOJEKy. THITBI 0OBEMHBIX B3aUMOJICHCTBUIN B
OenKOBBIX MakpoMmouiekysax. Bogopoansle cBsizu: cwibl Ban-nep-Baanbca; snexkTpocratnyeckue
B3aMMOJICHCTBHS; TOBOPOTHAsE M30MEpUsi M DHEPrusi BHYTpeHHero BpaimeHus. Pacder oOmiei
KOH(pOpMallUK SHEpPruuM OHomoiauMepoB. BsaumoneiicTtBue MakpOMOJEKYd C pPacTBOPHUTEIEM.
Cocrostaue BozbI U TUAPO(OOHBIE B3aUMOACHCTBHS B OMOCTpYyKTYpax. [lepexosl cipaib-KiyooK.

OcOoOeHHOCTH TNPOCTPAHCTBEHHOM OpraHu3aludyd OC€JIKOB U HYKJIEMHOBBIX  KHCJOT.
KonnyectBeHHast ctpyktypHas Teopusi Oenka. /lMHaMu4eckue CBOWCTBA TIOOYISIPHBIX OEIKOB.
CTpyKTypHBIE U 3HEpreTuyeckue (pakTopbl, ONPEACISIONINE JUHAMUYECKYIO TIOJJBH)KHOCTb OCIIKOB.
JluHamuueckass CTPyKTypa OJIMTONENTHIOB U MI0OynsapHbIX OenkoB. KoHpopmannoHHast
MOJIBUKHOCTb. MeTo/ibl U3y4eHUs: KOH(POPMALIMOHHOM MOABUKHOCTH: JIIOMUHECLIEHTHBIE METOJIbI,
OIIP, ramma-pe3oHancHas cnektpockonus, SMP, MmeToasl MOJEKyIIpHON TUHAMUKY.

CBsI3b XapaKTEPUCTUK KOH(POPMALMOHHOM MOABUKHOCTH OJIKOB € MX (DYHKIMOHAIbHBIMHU
cBoWicTBaMH. JIMHAMHKa SJEKTPOHHO-KOH()OPMAIIMOHHBIX TEepexonoB. Poinb BOABI B TUHAMUKE
O6enkoB. Ponb KOH(pOpPMAMOHHON MMOJBMXHOCTH B  (DYHKIMOHUPOBAHMM (EPMEHTOB U
TPAHCIIOPTHBIX OEJIKOB.

DJEeKTpOHHBIE CBOMCTBAa OHOMOIMMEPOB. DJIEKTPOHHBIE YPOBHU B Ononomepax. OCHOBHbIE
TUIIBI MOJIEKYJISIPHBIX OpOuTaneil u 31aeKTpoHHBIX cocTossHuM. [lpunnun ®panka - Kongona u
3aKOHbl (yopecreHunU. JIIOMHHECHEHIUsI OHMOJIOTMYECKH BaKHBIX MOJEKYyJd. MexaHu3Mbl
MUTpAlMM SHEPTrUU: PE3OHAHCHBIM MEXaHU3M, CUHIJIET-CUHIJIETHBIH W TPUILIET-TPUILUIETHBIN
NEePEHOCHl, MUTpalus SKCUTOHA. [Iprupoaa runepxpoMHOro ¥ rHImoXpoMHOTo 3P PeKTOB.

Bo30OyxneHHble cocTosiHMSL W TpaHcopMalusi SHepruu B OuocTpykTypax. IlepeHoc
3JIEKTpOHA B OMoCTpyKkTypax. Pasnuunble ¢pusnueckue Moienu nepeHoca MeKTpoHa. TyHHeIbHbIH
¢ dexr. TyHHETUPOBAHUE C Y4aCTHEM BUPTYaJIbHBIX YPOBHEW. DIEKTPOHHO-KOH(POPMAIMOHHBIE
B3aMMOJICHCTBHS U PETaKCAllMOHHBIE IPOIIECCHl B OMOCTPYKTYpax.

CoBpeMeHHbIE TPEICTaBICHUS O MEXaHM3MaX (PepMEHTATUBHOIO KaTaju3a. DJIEKTPOHHO-
KOH(OPMAalLMOHHbIE B3aUMOJICHCTBUS B (PepMEHT-CYOCTPaTHOM KOMILJIEKCE.

Tema 5. Buopusuka memOpan

Ctpykrypa u  (QyHKIHOHUpOBaHHME Ouolornyeckux MemMOpaH. MemOpana  Kak
YHUBEpPCAJIbHBI KOMIIOHEHT OHMOJIOTMYECKMX CUCTEM. XapaKTepUCTUKa MEMOpPAaHHBIX OENKOB U
TUnUIoB. JIMHaMUKa CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHbl. benok-nmunuaHble B3auMOJEeHCTBUS.
Bona xak cocraBHOU snemeHT O6momemOpaH. MojenbHble MeMOpaHHBIE cHUCTeMBbl. 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-guion nepexoapl. [loaBMKHOCT, MEeMOpaHHBIX OENKOB. BiusHHUE BHENTHUX
(9KoornYecknx) (pakTopoB Ha CTPYKTYPHO-(DYHKIIMOHAIBHBIE XapaKTEPUCTUKN OMOMeMOpaH.

[ToBepxHOCTHBIN 3apsii MeMOpaHHBIX CHCTEM; IPOUCXOXKIECHUE 3IEKTPOKHHETHYECKOIO
noTeHIMana. SIBieHue monsgpusanuu B MeMOpaHax. Jlucrepcusi 3JIeKTpOIpPOBOHOCTH, €MKOCTH,
JIUBJIEKTPUYECKON TPOHUIIAEMOCTH.

Tpancnopt BemiecTB 4epe3 OnomemOpaHbl M OuoanekrporeHes. [lacCUBHBIN M aKTHBHBIHI
TPaHCIOPT BelIEeCTB uepe3 OuomeMOpanbl. TpaHcropT HeaneKTponuToB. IIponunaemocts MeMOpan
s Boasl. [Ipoctast nuddysusa. OrpanundenHas muddys3us. CBsa3b NMPOHUIIAEMOCTH MEMOpaH ¢



pPacTBOPUMOCTBIO TPOHUKAIOUIMX BemlecTB B Junuaax. OoOseruennas nup¢ysus. Tpancmopt
caxapoB M aMHHOKHCIIOT Yyepe3 MEMOPAHBI ¢ y4aCTHEM NEPEHOCUUKOB.

TpaHCIIOPT AJIEKTPOJIUTOB. DJIEKTPOXMMHUYECKMI noTeHuuan. VoHHOe paBHOBecHE Ha
rpaHuie MemOpaHa - pactBop. Ilpodunu noreHnuMana ¥ KOHLEHTPALMM HOHOB B JBOHHOM
JJNEKTpUYEeCKOM  cioe.  [laccHBHBIM  TpaHCHOPT;  ABMXKYIIME CHJIBI  IIEPEHOCA  HOHOB.
Onexrpoauddy3nonHoe ypaBHeHue HepHcra-Ilnanka. YpaBHeHHS NOCTOSHHOIO TOJS JJIs
IOTeHLMajga U MOHHOro Toka. IIponunaemocts u npoBogumMocTb. COOTHOUIEHHE OJHOCTOPOHHUX
MOTOKOB (Y ccuHra).

[ToTeHunan MoKos, €ro NPOUCX0KIeHNE. AKTUBHBIN TPAaHCIIOPT. DIEKTPOr€HHbII TPAHCIIOPT
noHOB. Yuactiue AT®da3 B akTHBHOM TpaHCIIOPTE HOHOB uepe3 Oronoruyeckre memOpansl. lonHble
KaHaJbl, TEOPHsI OJHOPSAIHOrO TpaHcmopra. MoHOGMOpHI: MEPEeHOCYHKHM M KaHAI000pa3ylolue
arenTsl. MonHas cenektuBHOCTL MeMOpan. [Toreniman neictBus. Ponbs nonos Na*™ u K* B renepanuu
NOTEHIMAa IeHCTBHSA B HEPBHBIX M MBIIIEYHBIX BOJNOKHAX; ponb HoHoB Ca®" u Cl' remepanuu
MOTEHIMAaJa IeHCTBUSA y APYTrUX 00BEKTOB. MeXaHN3Mbl aKTUBALIMHM U MHAKTHBALIUN KaHAJIOB.

MaremaTrueckasi MoJiellb HeTMHEHHBIX POIIECCOB MEMOpPAaHHOTO TpaHcmnopTa. DiayKkTyanuu
HaNpsHKEHUs ¥ IPOBOAUMOCTHU B MOJEIBHBIX U OMOJIOTHYECKUX MEMOpaHax.

Pacnpoctpanenue Bo30yxaenus. KaGenbHbie cBOiiCTBa HEPBHBIX BOJIOKOH. MaTeMaTH4eCcKne
MOJZIETIM IIPOLECCa PACHPOCTPAHEHHUsI HEPBHOIO HMITyJbca. PU3NKO-XMMHYECKHE IPOLIECCH B
HEpPBHBIX BOJIOKHAX @pU MPOBEACHUU PAIOB HMIYJIbCOB (PUTMHYECKOE BO30YKICHHE).
OHeproolecrnieyeHre MPOLECCOB PACHpOCTpaHeHUs Bo30yxIeHHs. OCHOBHBIE IOHSTHUS TEOPUHU
BO30YIUMBIX CpEIl.

MounexynspHbple MEXaHU3MBI ITPOLIECCOB HEPIeTUYECKOro conpskeHus. CBsA3b TpaHCIOPTa
HOHOB M IIpoliecca IIEpEeHOCa AUIEKTPOHA B XJIOPOIIACTaX M MUTOXOHApWsX. Jlokanmzanus
3JIEKTPOTPAHCIOPTHBIX Lieneil B MeMOpaHe. CTpYKTypHBIE aclieKThl (yHKIIMOHUPOBAHUS CBSI3aHHBIX
¢ MeMOpaHO# epeHOCUUKOB. AcuMMeTpus MeMOpanbl. OCHOBHBIE TIOJOKEHUsI TEOpUH MuTtyeria.
DNEeKTPOXUMHUYECKUIM TIpajiu€HT MPOTOHOB.  SHEPrHU3UPOBAHHOE COCTOSIHUE MEMOpaH; poiib
BekTopHOW H-+-AT®a3pl. Compsiraromme KOMIUIEKCHI, WX JOKamu3alus B MeMmOpane. DyHKuuu
OTAeNbHbIX cyObenuuull. KoHpopmanroHHble nepecTpoiiku B mporecce o0pa3oBaHUs MaKpo3pra.
BakTepropoaorncun kak MOJEKYJISPHBIM (OTOIIEKTPUUECKUN reHepaTop. Ou3ndeckue acreKkThl U
MOZEIIA SHEPTETUUECKOTO CONPSIKEHUS.

4.3.1. TlepeuyeHb CEMUHAPCKHUX, MPAKTHYECKHUX 3aAHATHH U J1a00PATOPHBIX PadoT
Ne Ne HaumenoBanne TpynoemkocTs (4ac.) OueHo4HbIE dopmupyembie
n/H | pasgena CeMHUHAPOB, Beero | M3 nux cpeacTBa KOMIETEeHIINT
U TeMBbI NMPAKTHYEeCKUX U YACOB | MpPAKTHYECKAs (MHIUKATOPHI)
JIa00paTOPHBIX padoT NOAT0TOBKA
1 2 3 4 5 6 7
1 | Temal OKCIOHEHIMATIBHBINA POCT 2 OIIK-2
YHCIICHHOCTH TTOMYJISIIIAN Oruer HIIK on 1.1
HJIK onk 1.2
HJIK onki3
2 | Temal JlorucTHYEeCKHiA pocT 2 OIIK-2
YUCIEHHOCTH TOMYJIISIIH Oruer K onx 1.1
HJIK onx 1.2
HJIK onx1.3
3 | Temal JlorucTuueckuii poct B 2 OIIK-2
YCIIOBUSX Order ZﬂK OIK 1.1
HEPEKPHIBAIOLINXCS IK on 1.2
MIOKOJIEHUI MK onx.3
4 | Temal KauecTtBennoe 2 OIIK-2
HCCIIeJOBaHNEe MOJEIIel ¢ 3agaun UK onx 1.1
OJIHOM mepeMeHHOM Tect HJIK ok 1.2
HJIK onkis




5 | Temal Kunematudeckas OIIK-2
BSI3KOCTh KUJIKOCTH HIK onx 1.1
Orier HIIK onk 1.2
HJIK onki.3
6 | Tema?2 Uzmepenue OIIK-2
(dhepMeHTaTUBHOI HJIK onx 1.1
AKTUBHOCTU OTuer HJIK onk 1.2
BUCKO3UMETPUYECKUM WK onr.3
METOJIOM.
7 | Tema?2 Onpenenenue OIIK-2
KHHETUYECCKHIX Ortuer UK onx 1.1
napametpoB  (Vmax HJIK onx 1.2
Km) dbepmenTon HJIK onxi1.3
8 | Tema?2 Kunernka OIIK-2
(hepMeHTaTUBHBIX KonTtposbHsre HJIK onk 1.1
HpOLIECCOB BOIIPOCHI UK onx 1.2
HJIK onki.s
9 | Tema3 TepmonuHamuka OIIK-2
OHMOJIOTUYCCKUX HJIK onx 1.1
HpOLECCOB 3agaun K onx 1.2
B PaBHOBECHOM WK onr.3
COCTOSIHUH.
10 | Tema 3 OuTponus 1 HHGOpMaLHs OIIK-2
HIIK onk 1.1
3anaum HJIK onk 1.2
HJIK onki3
11 | Tema3 TepmonuHamuka OIIK-2
OHMOJIOTMYECKUX CUCTEM Tecr UK onx 1.1
HJIK onk 1.2
HJIK onki3
12 | Tema 4 3aBHCHMOCTD OIIK-2
MOTCHI[HATbHON SHEPTUH Otyer HJIK onx 1.1
HENTUIO0B OT HOBOPOTHOM HJIK o 1.2
H30MEPHH. MK onx3
13 | Tema 4 [MoTeHManbHast SHEPTHs OIIK-2
ouornommepos. Kaptet Oruer K onx 1.1
Pamauannpana. HIIK onk 1.2
UK onki3
14 | Tema 4 MornekynspHas OIIK-2
onodusuka. CTpykTypa KonTtposbHble K onx 1.1
OHOIIOIMMEPOB BOIIPOCHI HJIK onk 1.2
HJIK onki3
15 | Tema 5 W3ydenue aucrnepcun OIIK-2
AMITIEIaHCa Oruer UK onx 1.1
PacTUTENLHBIX TKAHEH HJIK onx 1.2
HJIK onki3
16 | Tema 5 Iuddysus Berects B OIIK-2
KIieTke. 3akoHbl dOuka. K onk 1.1
Sanaum HJIK onx 1.2
HUJIK onki3
17 | Tema 5 Onpenenenne OIIK-2
CONPOTHUBJICHUS KOXKHU HJIK onx 1.1
YenoBeKa Oryer HJIK onx 1.2
JUIS TIOCTOSIHHOI'O TOKa WK onx.3
18 | Tema 5 Buodusuka memMOpaH. OIIK-2
MewmOpaHHbIe KonTtposbHsIe HUJIK onk 1.1
MOTEHIAAJbI BOIIPOCEHI UK onx 1.2

HJIK onx1.3




CTYJIeHTAMM B paMKax caMocTosiTeJbHO padoTsl (CPC)

4.3.2. llepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe

Ne n/m Tema 3ananne dopMmupyemasn HNAK
KOMIIETEHIINS
1. Tema 1. Beenenue. 1. Iloaroroska OTYETOB 10 HJIK onx 1.1
Kunetuka nabopaTopubM pabotam 1, 3 (um 4). HJIK onk 1.2
OHOJIOrMYECKIX 2. Pemenne 3aga4 no JIP 2. OINK-2 UK onxi1 5
IIPOLIECCOB. 3. KoHTpomnbHEIE BOTIPOCHI IO TEME
2. Tema 2. Kuneruka 1. Iloaroroska OTYETOB I10 HJIK onx 1.1
(epMeHTaTHBHBIX nabopaTopHeIM paboTaM 5 (wim 6) OIIK-2 UK onx 1.2
HPOIIECCOB. 2. KoHTpoIIbHBIE BOIIPOCHI 10 TEME MK onxi3
Tema 3. 1. TlonroToBka OTYETOB W pEIICHUE UK onk 1.1
3. TepMoaHHAMEKA 3a1a4 10 j1abopaTtopHoii pabore 7 HJIK onk 1.2
OHOJIOTMYCCKIX 2. KOHTpOJILHBIE BOIIPOCHI 10 TEME OIIK-2 MK onxi3
IIPOLIECCOB 3. IloAroToBKa K TECTUPOBAHUIO
Tema 4. Monekynspuaas | 1. Ilomroroeka  or4eroB 10 HJIK onk 1.1
onodusnKa naboparopHoii padote 10 OIK-2 HJIK onk 1.2
2. Pemenue 3agad no JIP 10.4 HIK onx.3
3. KoHTpoJibHBIE BONIPOCHI IO TEME
Tema 5. buodmusuka 1. TIlogroroBka  OT4YETOB IO HJIK onk 1.1
MeMOpaH nabopaTopHbsIM padoTam 8 u 9 OIIK-2 UK onx 1.2
2. Pemenwne 3agay o JIP 8.2 HJIK onx1.5
3. KoHTpoJibHBIE BONIPOCHI IO TEME

4.4. MeroanuyecKkue yKa3aHus 110 OPraHU3alUU CAMOCTOSITEIbHOI Pa0doThI CTYIEHTOB
CamocTosiTenpHas padoTa CTYACHTA MIPECIeayeT CISAYIONUE eITH:

COBEpIICHCTBOBAHHWE HABBIKOB CaM0O00pa30BaTeNbHON pabOThl KaK OCHOBHOTO IYTH
MOBBILIECHUS YPOBHS 00pa30BaHUs;

yIIIyOJIeHHE U PaCUIMPEeHHE 3HAHUHU IO TIPEIMETY.

[To muctummae «buodusnka» mpenIararoTcs ciaeayomue (QopMbl CaMOCTOSTEIbHON

paloThI:

Pabora Hag KOHCIIEKTOM JIEKIIHH;

VYrinyOneHHbI aHaAJIW3 Hay4YHO-METOAMYECKON JINTepaTypbl
Marepuaa, MpeaycMOTPEHHOTO pabodeil mporpaMmoii;
CaMocTosTenbHOE U3YUeHHE OTJENbHBIX TeM, maparpadoB, He U3N0KEHHBIX B JICKIIUH;
MOATOTOBKA K KOHTPOJIBLHOMY OIMPOCY HA MPAKTUYECKUX 3aHATUAX;

MOATOTOBKA OTYETOB I10 JJa0OPaTOPHBIM paboTam;

pelieHue 3aay;

MOJITOTOBKA K TECTHPOBAHUIO 110 OTACITHHBIM pa3/iesiaM TUCIIHILTHHBI

MOJITOTOBKA K DK3aMEHY.

Iucomennvie pabomol. J1Jig cCaMOCTOSTETLHOTO N3YUYEHUS TEM PEKOMEHIYeTCs UCIIOIB30BaTh

U u3yyeHue y4yeOHOro

OCHOBHYIO U JOIOJHUTEIbHYIO JUTEPATYPY, a TAKXKE HCTOYHMKHU, HAWJEHHBIE IIPU ITOMOIIU
MH(OPMAaLIMOHHO-CIIPABOYHBIX M MOUCKOBBIX. [l 3aKperieHus: MaTepraia peKOMeHIyeTcs 1enaTh
KpaTKHE KOHCIIEKTHI 110 TEME.

Cooepoicanue u popma omuema no 1a6opamopHot pabome
Otuer 1o 51abOpaTOpHON pabOTEe BBIMOIHACTCS B COOTBETCTBUH C METOANYECKHMU

PECKOMCHAAIUSIMHU [1] " JOJDKCH BKIIIOYATh CICAYIOIIUC pa3acCiibl:

1. HA3BBAHUE PABOTEI
2. HEJIb 1 3BAIAYUN PABOTHI
3. OBBEKTHI 1 METObI




B nanHOM paszziene mpUBOAATCS XapaKTEPUCTHKH MCCIETYeMOro 00beKTa B COOTBETCTBUU C
WHIUBUAYAIbHBIM 3aJlaHueM, JaeTcsd IepeyeHb HCIOJIb30BAHHBIX B pPAa0OT€ KOMIBIOTEPHBIX
IIPOTrpaMM, MHBIX 3JICKTPOHHBIX PECYpCOB U 0a3 JaHHBIX; ONUCaHKE METOUK. He criexyer BKio4yaTh
MaTepuasbl, He UCIOIb30BaHHbIE B padoTe.

4. PE3VJIBTATEI 1 UX OBCYXIEHUE

B nmanHOM pasnene mpuBOASTCS pe3ylbTaThl pabOThl B BUJIE TAaOJIHI], PUCYHKOB U CXEM.
JlaeTcst 0OCyX/IeHHE pe3ylbTaToB palbOThI: a/leKBATHOCTh PE3YJIbTATOB IOCTABJICHHBIM 33j1a4aM,
MHTEpIIpETAIHs] PE3yJIbTaTOB C MO3UILIMU OCHOBHBIX OMOJIOTMYECKUX TEOPUH U T.1.
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Upkyrck : U3natensctBo UT'Y, 2021. — 1 31eKTpOHHBINA ONTUYECKUN JUCK

2. TlpucraBka A.A. Bonpmoi mpakTukyMm o Ononmxkenepun u ouonHgpopmaruke. B 3 u. Y. 1.
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COJIEPKUT OOJIBIIIOE KOTUIECTBO KHUT, YI€OHBIX TOCOOMH OMOXMMUYECKOM HAITPaBIECHHOCTH.

3. http://www.chemexper.com/ - moucK XMMUYECKHX COSTMHEHHI B PA3IMYHBIX 0a3aX JTaHHBIX



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/

4. http://www.dmb.biophys.msu.ru - Mudopmannonnas cuctema «/{uHamuueckue MOICITH B
OWoJIOTMW», pacCUMTaHHAs Ha IIHPOKWHA KPYr IMOJIb30BATeNel, BKIOYaeT B ce0s
TMIIEPTEKCTOBBIC  JOKYMEHTBI W PEJALIMOHHBIC 0a3bl JaHHBIX ©  O0eCIeYrBacT
YHU(DUIMPOBAHHBIA JOCTYIl K pPa3HOOOpA3HOW HWH(POPMALMU [0 JTAHHOW MPEIMETHOM
obacTH.

5. http://www.elibrary.ru/defaultx.asp - Hayunast smexTtpoHHass OuWOIHOTEKa, KPYIMHCHIIHIA
poccuiickuii MH()OPMAIMOHHBIA TMOpPTal B O0JIACTH HAYKH, TEXHOJOTHUH, MEIUIUHBI U
oOpa3oBaHusl, cojepKalimii pedeparsl U MOTHBIE TEKCTH OoJiee 12 MITH HAYYHBIX CTaTed W

myOJIMKanui.

6. http://www.rcsb.org/pdb/ - 6a3a manubIx 1o cTpykrype 6enkoB PDB (Protein 3D Structure
database)

7. https://sites.google.com/site/biologydarkow/enzymes?authuser=0 - BUPTYaJIbHBII

CHMYJISTOP M3Y4CHHs] KHHETUKU (DEPMEHTATHBHBIX MPOIECcCOB (pa3paboran Jon Darkow)
8. https://amrita.olabs. edu. in/?sub=1&brch=5&sim=225&cnt=4 - B U P Ty a J b H Bl |

CUMYJASATOD H3MepeHHS BSI3KOCTH pacTBOpPpOM
MmetTonoM Ctoxkxca (komMmawuusa Olabs)
9. chemagic.org/molecules/amini.html - owmama#u pecypc CheMagic Molecula,

TTO3BOJISIONINI MOJIENIMPOBATh CTPYKTYPY MOJIEKYN W HUCCIIENOBATh MX MOTEHIIMAIBHYIO SHEPTHIO B
3aJJMBUCTOCTH OT IOBOPOTHON M30MEPUH

10. http://www.tusearch.blogspot.com - IToWcCK 3JEKTPOHHBIX KHHT, MyOJHMKAIUl, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HBIX JEKTPOHHBIX OMOMMOTEK. B monckoBuke 0TOOpaHBI JIydmime
OMOIMOTEKH, B OONBIIMHCTBE KOTOPHIX MOYKHO CKayaTh MaTepHaNbl B IMOJHOM o0ObeMe Oe3
peructpanuu. B crucok BKIrOUYEHBI OMOIIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYUHBIX
OpraHu3aLui.

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

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

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

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

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1a00paTopHOe 060py10BaHuUeE!

AymuTopust Ui TIPOBEJCHHS 3aHATHHA MPAKTUYECKOTO THIA. AyIUTOpHs 00OpyIOBaHa:
cneyuanusuposannou (yueOHoOI) mebenvio Ha 12 MOCalouHBIX MecT; 000pYyJOBaHA MEXHUYECKUMU
cpeocmeamu ooyuenus: Ilpoextop Epson EB-X03, Okpan ScreenMedia, [locka aymuropnHas
MeJloBasi, MarHuTHasi, Jlaboparopus opran xumus - [1Ika¢ BertsokHON AD-221"- 2 1uT., XuMHU4YecKuii
mkad (cremwtax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — 5 mT., XOJOJWIBHUK
«MuHCK» - 2IIT., Amnmapat Juis BepTHKAIbHOTO 3JeKTpodopesa — 1 mt., BakyyMHbIl ncnapuTens
PBO-64 — 1 wr., Bomemerp BY-15 — 1 mwr., lesunterparop Y/1-20 — 1 mr., 3Mepurenb HOHHBIX
conpoTuBieHuil (ummenanca) - 1 mr., Mcrounuk nutanus ans snekrpodopesa "dmbpd" — 1 mr.,
Ocmwnorpad yauBepcanbHbIi AByxirydeBoi C-55 — 1 mr., Tepmocrtat TC-80 — 1 mt., [learpudyra
K-24 — 1 wr., Hentpudpyra MIIB-310 — 1 mr. HoyrOykx Lenovo G580 — 1 mt. ciyxammmu 1is
npencTaBiIeHus ydeOHoW wuHbopMammu 1o mucuuiuinHe «buodusukay yuebHo-HacnAOHbLIMU
nocobuamu, 00ecTIeYBAIOIUMHI TEMAaTHUECKUE WILTIOCTPALIMH 110 JUCIUIUIMHE B BUJIE IPE3CHTALIUH.

KomnelotepHslit  kiacc (yueOHast ayauTopus) JUisi TPYNIOBBIX M HHAWBHIYaJTbHBIX
KOHCYJIbTAIlMi, = TEKYIIEro KOHTPOJII M  TNPOMEXKYTOYHOM  aTTecTald, OpraHu3aluu
CaMOCTOATEILHON padOThl. AyIUTOPHS 000pYIOBaHA: CIICITUATU3UPOBAHHOM (yueOHO ) MeOebIo Ha
20 mocaZo4HBIX MECT, JOCKOM MeJoBOH; 00OpyAOBaHAa TEXHHUUYECKUMH CPEICTBAMH OOY4EHUS:
Cucremusiii 650k PentiumG850, Mounutop BenQ G252HDA-1 mir.; Cucremusiii 6;1oxkAthlon 2
X2 250, Monutop BenQ G252HDA - 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, MouuTop
Samsung 740N — 3 mrT.; Mono6mok IRU T2105P — 2 mr.; Cuctemusiii 6ok Pentium G3250,
Mounutop BenQG955 — 1 mit.; Cucremnsiii 610k Pentium G3250, Mounutop BenQ GL2250 — 1 it
Cucremuslii 650k Pentium G3250, Monutop Samsung T200 HD — 1 mwt.; Cuctemnsiii 610k Pentium


http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
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G3250, Monutop Samsung T190N — 1 m.; Cuctemuslii 610k tium G3250, MonuTtop Samsung 740N
— 1 mT.; ¢ HeorpaHuueHHbIM JocTynoM kK cetu MurepHer; I[Ipoektop BenQ MXS503; skpan
ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 mr. C HEeOrpaHWYEHHBIM JTOCTYIIOM K ceTH MIHTepHeT
1 o0ecrieueHrueM JJOCTyIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aIliH.

[Tomerienust 11 XpaHEHUs. ¥ TIPOPHIAKTHYECKOTO 00CITY>KUBAHHSI y4eOHOTO 000y J0BaHUSI.
Aynuropus o0OpyqoBaHa: CHELHATU3UPOBAHHON MeOesblo Ha 8 MOCaoYHbIX MeCT; BbITskKHOMN
mkad — lwr., Jlamunapusii mkadp — 2 mr., Tepmoctar TC-80 — 2 mT., JlaGopaTopHslii cTou
MeTauTMdecKuil — 3 mT., JIabopaTopHBIi CTOJ ¢ pe3NHOBOM MOBEPXHOCTHIO — 2 MIT., XOJOAMIbHUK
«ATna"T» — lt. Mukpockon MOHOKYJIsIpHbIN — 8 T, Mukpockon "buonam"-1 mr., Ctepunuzarop
napooi BK-75 IIT "T3MOU" — lmr., [lunerka aBromatuyeckas Jlennuner 0,5-10 m"-1 .,
[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 mr., [Ipoextop OBepxen'-
1 wr., IIpoektop View Sonic"-1 mr., IIpoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 mirT.,
[Tpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IlporpaMmMHoOe oGecnieyeHme:

e 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). loroBop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security mist 6usneca - Cranaaptasiii Russian Edition. 250-499. ®opyc
KonTpakt Ne04-114-16 ot 14n056ps 20161 KES. Cuetr NePCIL[3-000147 u AKT ot 23H0510ps
2016r JIut.Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JluieHsuu
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensun Microsoft 41059241.

e Office 365 npodeccuonanpHbIi mwIrOC s yuanuxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunuyeckue U 3J1eKTPOHHbIE CPeACTBA:
e [IpeseHTaruu mo BceM TeMaM Kypca,
e Bupryansasie cumymstopsl: «Lactase Enzyme Simulation», «Viscosity of a liquid - Stoke's
methody», «CheMagic Moleculay, «Ramachandran Plot Inspection»;
e (Cucrema 3JIeKTPOHHOTO TECTUPOBaHUS Ha 6a3e obpa3oBaTeapbHOTO moptana Educa



VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U
Jnst ocBoeHUsT mUCHMIUIMHBI «brodu3ukay MPUMEHSIOTCS CIEAYIONUe 00pa30oBaTEIbHBIC

TCXHOJIOTHUH:

Hnpopmayuonnas nekyus - 3TO CKATOE HM3IIOKEHUE OCHOBHBIX HAy4YHBIX (PAKTOB, YTO
ABIIsICTCA 0a30M IS aHAIM3a PacCyKICHUHN, OLIEHOK.

Jlexyus-euzyanuszayus. YYUT CTYIEHTOB TIPEOOPa3OBbIBATH YCTHYIO M ITHCBMEHHYIO
MHPOPMAIIHIO B BU3YAIBHYIO (OpMY, 4TO (POPMUPYET Yy HUX MPOPECCHOHATILHOE MBIIIJICHHE
3a CYeT CHCTEMAaTH3allud W BBIJCIEHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX 3JEMEHTOB
coJiepKaHusl 00y4eHUs1. 3a/1ava MpenojaBaress UCIob30BaTh Takue (HOPMbI HATJISTHOCTH,
KOTOPBIE Ha TOJIBKO JOTIOTHSIOT CIIOBECHYIO HH(POPMALIUIO, HO U CAMU SIBJISIFOTCS HOCUTEIISIMU
nHpopMaIKU (CXEMbI, PUCYHKH, CIAWIbI-IPE3CHTAIUH, U T.I.). DTOT BUJ JICKIMU JIy4Ile
BCETO MCIOJIb30BaTh HA 3Talle BBEJCHUS CTYACHTOB B HOBBIN pa3/ell, TEMY TUCIHILIHHBI.
Jlabopamopnvle 3amsimus — 3aHATHs, HAICICHHbIE Ha (OPMHUPOBAHUE MPAKTHYECKUX
HaBBIKOB C HKCIIOJIb30BAaHHEM IMPHOOPOB M TEXHUYECKUX cpeacTB. [IpemHazHaveHbI IS
yIIIyOJIeHHUS M 3aKPETJICHUs] TEOPETUYECKUX 3HAHUH, pa3BUTHS HABBIKOB CAMOCTOSITEIEHOTO
JKCHepUMEHTHpOBaHus. JlaboparopHbie paOOTBI MOTYT BBINOJHATBECS B  YAJICHHOM
JTMCTAaHIIMOHHOM PEXHME TPU HCIIOJIb30BaHUH BUPTYaJIbHBIX CUMYIISATOPOB.

Ilpakxmuueckue 3ansmusi — 3TO 3aHITUE, TIPOBOUMOE IOJI PYKOBOJICTBOM IPENOaBaTeNs B
y4eOHOI ayJIMTOpWH, HANpPABJICHHOE Ha YIIyOJICHUE HAYYHO-TCOPETHUCCKUX 3HAHWHA H
OBJIQJICHUE ONPEICICHHBIMA METOJaMH CaMOCTOSATENBHON paboThl, KOoTOpoe (opMHpYyeT
npakTudeckre ymeHus. OqHoN 13 GOpM MPAKTUYCCKUX 3aHITUN SBJISIETCS KOJUIOKBHYM.
Konnoxeuymvr — BuIl yueOHOTO 3aHSTHS, MPOBOJAUMOTO C LEIHIO MPOBEPKH U OICHUBAHUS
3HaHU# ydamuxcs. KoIIoKBHyM MOXET MpPOBOAMTHCSA B (OopMe MHIUBUAYAIHLHOU Oece/sl
MperoiaBaTelisi Co CTYACHTOM HIIM KaK MacCOBBIA onpoc. B xoje rpynmnoBoro o0cyxaeHus
CTY/ICHTBI Y4aTCsl BRICKA3bIBATh CBOIO TOUKY 3PEHUS 10 ONPEIEIIEHHOMY BOTIPOCY, 3aIIUIIATh
CBOC MHEHHWE, TPUMEHsS 3HaHUWs, TMOJYYCHHBIC Ha 3aHATHAX IO mpeaMmery. B xoxe
KOJJIOKBHYMa TaK)K€ MPOBEPSIOTCS MUCHMEHHBIE paOOThI CTY/IEHTOB, IMPOBOJUTCS 3allUTa
JOKJIAJIOB.

Camocmosmenvhas paboma cmyoenmos (cM. 1.4.4).

Hucmanyuonnvle obpaszosamenbHbvle MEXHONI0UU. Ion TMCTAaHITHOHHBIMH
00pa3oBaTeNbHBIMU  TEXHOJOTHSIMH  TOHMMAIOTCS  00pa3oBaTeNbHBIE  TEXHOJOTHH,
peann3yeMble B OCHOBHOM C TPHMEHEHHEM WH(POPMAIIMOHHO-TEIEKOMMYyHUKAIIMOHHBIX
cereit. [Ipu ocBoeHnm aucruIuMHbBl «brHo(H3HKa» NCTIOIB3YETCS KOMNbIOMEPHbLE Cemesble
mexnonoeuu (MHTEPHET-TEXHOJIOTHH) — CIMOCO0 IMCTAHIMOHHON Tepenadd HH(opMaIuy,
OCHOBAHHBI Ha HWCIIOJIL30BAaHUH TJIOOANBHBIX M JIOKAJHHBIX KOMIIBIOTEPHBIX CETeH ISt
obecrieyeHus: JOCTyna 00ydJarouuxcss K MHPOPMAIMOHHBIM 00pa30BaTebHBIM pecypcaM U
it OPMHPOBAHUST COBOKYIMTHOCTH METOIMYECKUX, OPTraHU3aIlMOHHBIX, TEXHHUYECKUX H
MPOrPaMMHBIX CPEJCTB pealH3allMd U YIPaBICHUs y4eOHBIM MPOIIECCOM HE3aBUCHUMO OT
MeCTa HaXOXJICHUS ero CyObeKToB. 1Jisi opraHu3ann JUCTaHIIMOHHOTO 0OydeHHs HA OCHOBE
TUX TEXHOJOTHM HCIONb3yeTCs CHEelHaTU3upOBaHHOE MPOTPaMMHOE CpEJICTBO -
obpaszoarenbHbIil moptan UT'Y (educa.isu.ru).

VIIl. OOEHOYHBIE MATEPHUAJIBI U1 TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

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

OCHOBHBIM pas3acjiaM MaTCMAaTHKHU, (I)I/ISI/IKI/I, XHUMUH, OMOXUMUH H MOJICKyJ'IHpHOfI OHOJIOTHH.

1.

Hemoncmpayuonnulii eapuanm mecma 0Jisk 6XOOH020 KOHMPO.IA
YHuBepcanpHasi ra3oBasi IOCTOSIHHAsE — 3TO paboTa, KOTOPYIO COBEPUIMT NPU YBEIHMUEHUU
temrneparypsl Ha 1K B u3o0apHoMm mporecce:



a) 1 krrasa; 6) 1 kmons rasa; B) 1 M3 rasa; r) 1 nuTp rasa;
2. Xumuueckas peaxiusi, CONPOBOXK/IAIOMIASCS BbIIECICHUEM TEIUIOTHI:
a) PK30TepMHUYecKasi; 0) SJHIOTEepPMUIECKasl; B) TOMOTCHHAS, T') TeTepOTreHHas
3. Haiigure npoussoanyo dyrkuun f(X) = 2x° -3x>+6X-6:
a) 6X2-6X+6; 6) 6X>-6X; B) 6X>-6X+6; T) 6X>-6X+6
4. Kakue cBs3u 00pa3yroT oi-CIUpajib BO BTOPUYHON CTPYKType Oenka?
a) Bannep-Baanbca; 6) ruspodoOHBIC; B) IENTHIHBIC, T') BOJOPOIHBIC

Ouenounvie mamepuanivl meKyuie2o KOHmpoa

OneHouHble MaTepuaslbl TEKYIIEro KOHTpois (opmupyrorcs B coorBercTBuu ¢ JIHA
yHHBepcHuTeTa. B pamkax aucrumiuabl «brnodusnkay nCnoap3yoTes ciaenyromue GopMbl TEKYIIETo
KOHTPOJIS!
YCTHBIN OIIPOC;
TECTUPOBAHUE;
peleHue 3ajad;
3alUTa OTYETOB 10 MPAKTUYECKUM paboTaM
KOHTPOJIb CAMOCTOSITEIbHON pabOTHI.
DOH/1 OIICHOYHBIX CPEJICTB BKIHOYALT!
TECTOBBIE 3aJJaHUs 10 JUCLUILINHE,
KOHTPOJIbHBIE BOIIPOCHI;
3ajauuy;
IepedYeHb TEM JJOKJIA/I0B;
BOINPOCHI 1 camocTosTesibHOro nzyuenus (CPC);
NepevyeHb IK3aMEHALMOHHBIX BOIIPOCOB.
Ha3naueHue oLleHOYHBIX CPE/ICTB: BBIABUTH chopMupoBaHHOCTh KoMieTeHunu OIIK-2 (cm.
1. I11). CTyneHTbl, HEe BBIOJHUBIIKE 3aIaHHUS TEKYIIETO KOHTPOJIS HIIH MOJTYYUBILIUE 32 HUX OILICHKY
«HE YJIOBJIETBOPHUTEIBHO», O IMPOMEXKYTOUHOH aTTecTallud He JONYCKAKTCs, TMOKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a/10JKEHHOCTH.

JleMOHCTpAIIMOHHbIE BAPHAHTHI TECTOB /LISl TEKYLET0 KOHTPOJIS
1. Mamemamuueckuii cMbiCl Kpumepus YyCmouyu8oCcmu CMmayuoOHapHo20 COCMOAHUA
a) 00JIaCTh JOMYCTHUMBIX OTKJIOHEHHH OT paBHOBECHs - & 0) BeIMYMHA OTKIOHEHHUS CHUCTEMBI OT
CTaI[MOHAPHOTO COCTOsIHUS — & B) MepBas MPOM3BOJHAs mMccienyeMor pynkuuu — f'(X); r) 3HaK
HepBoOil MPOU3BOIHOM Hccnenyemoit ¢pyHkimu: f'(x) < >0
2. Kakxoea ycmoiiuueocms cmayuonapvix cocmosnuil ¢ cucmeme dx/dt=ax?-b?
a) J1Ba YCTOWYMBBIX CTAllMOHApHBIX COCTOSHUS; O) /JBa HEYCTOWYMBBIX COCTOSHHS;, B) OJHO
YCTOMYMBOE U OJTHO HEYCTOMYHMBOE; I') HET CTAIIMOHAPHBIX COCTOSHUH.

PacueTHble 3aa4n 1JIs1 TEKYIIEro KOHTPOJISI IO KaXIOM TeMe MPeCTaBICHBl B aBTOPCKOM
MeToAnYeckor pa3pabotke: bruopusnka: yauedbHo-meronnueckoe nocodue / A. A. Ilpucraska, I'. B.
KOpunoBa, 3. A. Eppemenko, B. JI. Muxaiinenko, B. Il. CanoBapoBa. — Mpkyrck: U3narenscTBo
Ury, 2021. (Ilpunoxxenue 1)

Kpumepuu oyenusanus pewenus 3a0ay:
OneHka «omauuyHo» BBICTABISETCS, €CIM 3a/Jada pelleHa MpPaBUIbHO, B XOJAE pEelIeHUs
IIPOJEMOHCTPUPOBAHbl  NOHUMAaHUE  METOAA  PEUIEHMs,, MPAaBWIBHOCTb  HCIIOJIb30BAHMS
KaTeropHaJIbHOTO anrmapara, ClocCOOHOCTh MHTEPIIPETUPOBATh PE3YIbTAThl, IPUBEIEHO JETAIBHOE U
IIOJIHOE OITMCAHUE PEIICHNUS;
OneHka «xopouio» BBICTABISETCS, €CIM 3ajJadya pelieHa MPaBHJIbHO, HO CTYJIEHT 3aTpylIHSETCs
U3JI0KHUTh U 0OOCHOBATH AJITOPUTM PEIIEHUS U / MM MHTEPIIPETUPOBATh PE3yIbTAaThl PACUETOB,;



OneHka «yoosnemeopumebHo» BBICTABISETCS, €CIIM 3a/ada pellieHa HENpPaBHILHO, HO CTYIEHT
JEMOHCTPUPYET BEPHBIN MOAX0] K IpobiieMe, MOCTaBICHHOH B 3aj1aue;

OneHka «HeyoosremeopumenvHo» BbICTABIIAETCS, €CIIH 337a4a PEellIeHa HEPABUIIBHO WIIN HE pellIeHa
BOBCE.

KoHTpoJibHbIE BONPOCHI 10 KaXJ0H TeMe IMpeACTaBiIeHbl B aBTOPCKOW METOIUYECKOM
pa3paboTtke: buodusuka: yauedOHo-MeToauueckoe mocodue / A. A. Ilpucraska, I'. B. FOpunoga, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBapoBa. — Upkyrck: M3natenscto UT'Y, 2021.

Kpumepuu oyenusanus omeemos na KOHMpPOIbHbIE BONPOCHL.
1) nosnHOTa M IPaBUIILHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, [IOHUMAaHUs U3y4EHHOT0;
3) s13pIKOBOE OOPMIICHHE OTBETA.
OTBeT OLIEHUBAETCA HA «OMIUYHOY», €CIU CTYISHT: IOJHO M3JlaraeT U3y4eHHBbIH Marepuai, AaeT
MPaBUIIBLHOE OIPENIeIEHHOE MOHATUN; 0OHAPY)KMBaeT MOHMMAHHE MaTepuaia, MOXKET 00OCHOBAThH
CBOU CYXJI€HUS, IPUMEHUTh 3HAHUS Ha MPAKTHKE, IPUBECTH HEOOXOIUMBbIE IPUMEPBI HE TOJIBKO 110
y4eOHUKY, HO M CaMOCTOSITEIbHO COCTABJICHHBIC, H3JIaraeT Marepual IOCIEAO0BaTEIbHO U
IIPABUIIBLHO C TOUKU 3PEHUSI HOPM JIMTEPATYPHOTO S3bIKA.
OTBeT OLICHUBAECTCSI HA <«XOPOUiO», €CIW CTYIEHT Ja€T OTBET, YJIOBJIETBOPSIOUIMI TeM K€
TpeOOBaHUAM, YTO M JUISI OLEHKH «OTJIMYHO», HO JIOMycKaeT 1-2 OmMOKH, KOTOpBIE caM Xe
UCTIPABIISIET, U 1-2 He0YETa B MOCIIEAOBATEILHOCTH | SI36IKOBOM O0()OPMIICHHUH H3JIaraeMoro.
«¥Yooeremeopumenvro» CTaBUTCS, €CIM CTYEHT OOHApy>KUBAeT 3HAHWE U MOHMMAaHHE OCHOBHBIX
MIOJIOKEHUH TEMBbl, HO IpPH 3TOM: M3JIaraeT MaTepuall HENOJHO U JOIMYCKaeT HETOYHOCTH B
OIpeJIeJIEHUH MOHATUH WK GOPMYIUPOBKE TEOPUIA; HE yMEET JOCTATOUHO INIyOOKO U JOKa3aTeabHO
000CHOBATh CBOU CYX/ICHUS M IIPUBECTH CBOU IMPUMEPHI; U3JIaracT MaTeprall HeToCIeA0BaTEIbHO U
JI0OITyCKaeT OMIMOKHU B SI3bIKOBOM O(OPMIICHUH HU3J1araeMoro.
OneHka «HeyooenemeopumenbHoy CTaBUTCA, €CIM OTBET HE YJOBIETBOPSET TPeOOBaHUAM
MOJIOKUTEIBLHON OLICHKH WM CTYACHT OTKa3bIBAa€TCs OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

Ouenounvie mamepuasvl 0713 RPOMEIHCYMOYHOI ammecmayuu é opme IK3amena

®opma IpOMEKYTOUHOH aTTecTaluuu - 3k3amen. Cucrema oneHok: narudamibHas. OC 3Toro
TUIA JIOJDKHBI BBISBJISTH CTETIEHb OCBOCHHUS TEOPETUUECKUX 3HAHMUN Kak 0a3y A GOopMHpPOBAHUS
KOMIICTEHIIM, YMEHHs WX MPHUMEHATh B CHUTYalHsIX, MOICITUPYIOIUX MPOPECCHOHATHHYIO
NesTeIbHOCTD, a Takke chopmupoBanHocTh koMneTeHuuu OIIK-2, 3asgsnennoit B m. 111.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY

1. buodwusuka: 00bEKT UCCIEIOBAHUS, IIEJIH, 33]1a4l, METOAbl. OCHOBHBIE HCTOPUYECKHUE ITATTHI
CTaHOBJICHUS U Pa3BUTHS JUCLIUILINHEL.

2. OcHOBHBIE OCOOEHHOCTH KHWHETHKH OHMOJIOTMYECKHX IPOIECCOB Ha S3BIKE XHMHYECKOM
KWUHETUKH.

3. MaremaTuveckoe MOJCIUPOBaHWE B OWONOrHHM. Buabl Mojaeneii. MeToasl HcciaeToBaHUS
KMHETUKH CJIOXKHBIX cCUCTeM. MoJienn AMHAMHUKY YHCIEHHOCTH MTOIYJISIUH.

4. KadecTBeHHOE MCCIEOBAaHUE MTPOCTEUIINX MoJieNiel Oromornueckux mpoieccos. [lonsaTue
CTallMOHAPHOI'0 COCTOSIHUSA U €r0 YCTOWYUBOCTH.

5. Omnpeznenenue yCTOWYMBOCTU CUCTEMBI 110 JIsmyHOBY. JIMHAMKKA YUCIIEHHOCTH MOMYJISIINU B
OTKPBITOHM CUCTEME

6. Monenn cucTeM U3 JBYX AaBTOHOMHBIX TU(QQEpEeHIHATBHBIX ypaBHEHHH. MeTombl

KayecTBEHHOU Teopuu IuddepeHIaIbHbIX YPaBHEHUN B aHAIN3€ JUHAMUYECKHUX CBOMCTB

OMOJIOTHYECKHX MpoIieccoB. MeTo Ga30BBIX MOPTPETOB.

XapakTepucTUUYEeCKOe ypaBHEHHUE U TUIIBI CTAllMOHAPHBIX COCTOSIHUM Ha (pa30BOH MIIOCKOCTH.

8. Mopenb cUCTEMBI JIMHEHHBIX XUMHUYECKUX peakui u mMoaenb JIOTKHM — CpaBHHUTEIHHBIE
aCIIEKTBI.

~



10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.
29.

30.

31.
32.

33.
34.
35.
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37.
38.
39.
40.
41.

budypkanuu Ha ¢a3oBoil 1uIOCKOCTH. bHOnornyeckue Tpurrepsl, aBTOKOJIEOATEIbHBIX
npoueccax. [IpenenbHblid UK, YCIOBHS €ro BO3HUKHOBEHUS. [Iprmepsl.

Mogaenu Bosbrepa.

bazoas mozgens bproccensarop.

Pacnpenenennsie cucremsl. YpaBuenue quddysuu. Cucrema «peakuus-auddysus».
TepMmonnHaMuka, Kak HayKa, U3ydarolas o0IIue 3aKOHOMEPHOCTH OOMEHa U MpeBpalleHUs
sHepruu. Knaccudukaius TepMoIuHaMIYecKuX cucteM. [IepBbIii 3aK0H TePMOJIUHAMUKH U
€ro MPUMEHUMOCTb K OMOJIOTUYECKUM CHCTEMaM.

Bropoii 3ak0H TepMOAMHAMUKU. TepMOIMHAMUUYECKOE PABHOBECHE.

W3meHeHne 3HTpONUU OTKPBITBIX CUCTEM. TepMOAMHAMUYECKHUE YCIOBUS OCYILECTBICHUS
CTAallMOHAPHOI'O0 COCTOSIHUS.

N3menenue cBOOOIHOM SHEPIrUU XUMUYECKUX peakiuil. TepMoanHaAMUYECKOe COMpPSKEHUE
peakuuii. TermoBsie 3GEKTH B OMOTIOTUYECKUX CUCTEMAX.

CooTHOIIEHHE MEXKly 3HAUYEHUAMHU JABUXKYIIUX CUJI U CKOpocTel npoueccoB. COOTHOLIEHHE
B3auMHOCcTH OH3arepa.

TepMoanHaMUUECKHE KPUTEPUU TOCTUKEHUS CTALIMOHAPHBIX COCTOSSHUM U UX YCTOMYMBOCTH
B nuHenHoM obnactu. Teopema I[puroxuna.

Henuneiinas TtepMonnHamMuka HeoOpaTUMBIX TmpoueccoB. Kpurepuit ycroitunBocTu
CTAIlMOHAPHBIX COCTOSIHUN B HEIMHEMHOW 00J1acTH.

Craructuueckoe ucrtonkoBanue dHrponun. Dopmyna bonpumana. DHTponus
nHpOpMAaIHSL.

Kunetuka pepmeHTHBIX peakuuii. YpaBHeHue Muxasnuca-MeHTeH.

OmnpeneneHre KHHETHYECKUX IapaMeTpoB (EepMEHTAaTHBHOW peakiuu. KoopauHaThl
Jlaiinyusepa-bepka.

AxTuBaTOpel M MHTHOUTOPHL. OTOOpakeHWE Pa3HBIX THIIOB WHTHOMPOBAHUS B MPSIMBIX
00OpaTHBIX KOOpIUHATAX.

Cy0OcTpaTHOe yrHeTeHre, €ro OMOJIOrHYeCKU cMbIc. BO3HUKHOBEHHE MPECIbHBIX ITUKIOB
B CHCTEeMeE C CyOCTpaTHBIM YrHETeHHEeM. MoJiesb MIHKOIU3a.

CratucThueckuil xapakTep opraHu3auu noaumMepoB. OObEeMHBIE B3aUMOJICUCTBHUS U
nepexobl rI00yna-KiIyooK B MOJTUMEPHBIX OMOMOJIEKYIax.

Tunel B3aumopeicTBust B Makpomodiekynax. Cubl Ban-nep-Baansca, BogopoaHas CBs3b,
EKTPOCTATUYECKUE B3aUMOAECUCTBHS, BHYTPEHHEE BPAIICHUE U IOBOPOTHASI U30MEPHS.
Kondopmannonnass sHeprus mnonunentuaHod unenu. I[IpocTpaHCTBeHHAss opraHu3arus
0€JIKOB U HYKJICMHOBBIX KHCIIOT.

CoctosiHre BO/bI ¥ TUAPOPOOHBIE B3aUMOJECHCTBHS B ONOCTPYKTYypax.

KondopmannonHas moaBMXHOCTH OEIKOB MO JAHHBIM pa3Nu4HbIX MeTo10B: AMP-u TIMP-
CHEKTPOCKOMUSI.

JIFoMMHECIIEHTHasI CIEKTPOCKONHUS M BHYTPUMOJIEKYJIpHAs MOJBH)KHOCTb OHMOMOJIEKYIL.
[Ipunnnn @panka-Kongona.

MexaHU3MBbI JIEKTPOHHBIX EPEX0A0B B OMOMOJIEKYIIax

CoBpeMeHHbIE MPECTABICHNUS 0 MEXaHW3Max (EPMEHTATUBHOIO KaTanu3a. DJIEKTPOHHHO-
KOH(OpPMAaIMOHHbIE B3aUMOJICHCTBUA B ()epMEHT-CYOCTPaTHOM KOMILJIEKCE.

Crpykrypa u GyHKIUU OHOIOrHYECKUX MeMOpaH.

dusnueckue U AMHaAMUYECKUe cBoiicTBa buomeMOpaH. JIuocomsl.

[ToBepxHOCTHBII 3apsii MEeMOpaHHBIX CHCTEM, MPOUCXOKIEHUE HIIEKTPOKUHETHUECKOTO
MIOTEHIIHAAJA.

[TaccuBHBINM ¥ aKTUBHBINA TPAHCIIOPT BEIIECTB Yepe3 MeMOpaHbl. TpaHCIOPT HEAIEKTPOIUTOB.
Tpancnopt HOHOB yepe3 MeMOpaHbl. DIEKTPOXUMHUECKHUI MOTEHIHAI.

WNonnbie paBHOBecHs Ha rpaHulle pasaena ga3. YpasHenue HepHacra

VYpaBuenue anexkrpoauddysun Hepucra-Ilnanka.

Juddy3Hble noTeHnabl B pacTBope. YpaBHeHue ['ennepcona

MemOpannslii aud@y3Hplii noreHnuan. Ypasuenue I onpamana.



42. CootHomenue Yccunra-Teopemna.

43. buosnextpuyeckue nmoTeHImaibl. [loTeHman mokos.

44. buosnexktpuyeckue MnoreHuuanbl. [loreHuunan nedcTBUS — MeXaHU3Mbl OOpa3oOBaHUS U
OuoJsoruuecKas pob.

45. TlepeHOC 3JIEKTPOHOB U TpaHCHOPMALIUs YPHEPTUU B OMOMeMOpaHax.

Kpumepuu oyenxu:

«Omauyno»: OTBET TOJIHBIN, OTPAXKAIOIINI OOJBIIMHCTBO CTOPOH PACCMaTPUBAEMOTO BOIPOCA; B
OTBETE€ TPAaMOTHO HCIOJB3YEeTCS TEPMHUHOJIOTHSI W JAKOTCS OIPEICICHUS; TPOBEICH aHAaJM3,
CpaBHEHUE U MPUBE/ICHBI KOHKPETHBIC IPUMEPBI. OTCYTCTBYIOT OIIUOKH B JOPMYTHMPOBKE TEPMUHOB
Y OIICHKE (DaKTOB.

«Xopowo»: B OTBeT€ OTpakeHAa OCHOBHAs CyTh pAcCMaTPHBAEMOr0 BOIPOCA; TPAMOTHO
HCIIOJIb30BaHA TEPMUHOJIOTHS; IIPOBEJICH aHAJIU3, CPABHEHHE U IIPUBEACHBI IPUMEPBL. J{OIIyCKaroTCs
HE3HAYMTENIbHBIC YITyIIeHHS (HAKTOB, HE3HAYMTEIIbHBIC OIUOKHA B TEPMUHOJIOTHH.
«Y0osenemeopumenvHo»: CTYICHT BBINIOJIHWI 3aJlaHUE, HO MPU 3TOM JOMYCTHI NMPHHIUITHAAIEHBIC
MOrPEeITHOCTH (HEe3HAHWE HEOOXOAUMON Ul JaHHOTO BOIPOCA TEOPHUH, TEPMHHOJIOTHU |
¢bakTonorumn).

«Heyoosenemsopumenvro»: TP OTBETE CTYJICHTOM HE BBIMOJHCHBI TPeOOBaHUS, YKA3aHHbIC IS
IMMOJIOKHUTCIIBHBIX OTMCTOK MJIM CTYACHT OTKA3bIBACTCA OTBCUATH HA BOIIPOCHI omiera.

Pazpaﬁo’rqu
Sp/

nmoueHT IlpucraBka A.A.
~_(nozmmce)

[Iporpamma cocraBiiena B cootBercTBuM ¢ TpeboBanusamu OPI'OC BO mno HampaBieHUIo
06.03.01 buosorus.

[Tporpamma paccMoTpeHa Ha 3acegaHud Kadenpsl (HU3HKO-XUMUYECKOW OHOJIOTHH,
ouonnxeHepun u 6nonHpopmatuku 28.04.2022 r. npotokoin Ne 16.

3aB. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @QL{{

Hacmoawana npocpamma, ne modxncem 0blmb 60CHPOU36EOEHA HU 8 KaKou ¢hopme Oe3

npeosapumenbHo20 NUCLMEHHO20 pa3peuieHus Kagheopvl-pazpadbomuuxka npozpammel.



