MHWHOBPHAYKHU POCCHUH
(benepanbhoe rocynapcTBeHHOE OI0UKETHOE 06Pa30BaTENBLHOE YUPEKICHHE
BBICILIETr0 00pa3oBaHuUs
«MPKYTCKHWI TOCYIAPCTBEHHbBII1 YHUBEPCUTET»
®I'bOY BO «UI'Y»
Kadenpa pusuko-xumuueckoii 6no0rum, OHOUHIKEHEPHH U (HOHH

Padouyasi nporpamMma JHCIHIIHHBI
HaumenoBanue nqucrurumasl: 51.0.39 « BUOOU3UKA»
Hanpagsnenue noarorosku: 06.03.01 «buomorus»
[Ipodwe moaroroBkH « MHKPOOHOTIOTHS
Ksanuduxamnus seinycknuka: bakanasp

@opma 0O0y4YeHHs: OYHO-3a04YHAasi C DOJEMEHTAMH DJIIEKTPOHHOTO OOYYEHHUS W
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUI

Cormacobano ¢ VYMK OHomoro-moyBeHHoro  PexkoMeHmIOBaHO kadenpoit ¢busuKo:
GbaxynpreTa ‘ XUMHAYECKOM  OHojorum, OWOWHXEHEPHH ¥
ITpotoxon Ne & ot [//21%7/ OnounpopmMaTUKu:

IIpencenarens A. H. MatBees IIporokon Ne 75”01 &7 04. 24

3aB. kadenpoit @Zﬂ;ﬁ— B.I1. CanmoBapoBa

Hpxyrck 2021 .



Conepxanue

CTp.
I (510598 7 cT:Di B2 1 17001 0 (0100701081171 21 5 (O 3
Il. Mecro mucuurumabl B cTpykType OITOIT ... 3
I1l. TpeGoBanus K pe3yabTaTaM OCBOCHUS JAUCHUTUTUHBI . ......evuennnn... 3
IV. ConepxaHue U CTPYKTYPA TUCIUTUTHHBI . ...uvvenreennreenneenneeannnannns 5
4.1 CopaepxaHue JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C
yKa3aHHeM BHUJOB Y4YEOHBIX 3aHSATHI M OTBEJACHHOIO Ha HUX KOJIMYECTBA
AKAZEMHUECKHX HACOB ... .eutenttnttententett et et eatete et et e e eaeeae e eneens 5
4.2 Ilnan BHeayAUTOPHON CaMOCTOSATEIBLHON pabOThl 00YyJarONTUXCS 110
D112 (61110708 8 1715 (<00 P 6
4.3 ConeprkaHUE YICOHOTO MATCPHATIA . uvveenreennreenneeanneenneennneannens 7
4.3.1 Ilepevenb CEMHUHAPCKHX, MPAKTUUYECKUX 3aHATUN U JJaOOPATOPHBIX
0T A 10
4.3.2. Ilepeuenb TeM (BOMPOCOB), BHIHOCUMBIX Ha CaMOCTOSITEIHHOE
M3Y4YCHHE B PAMKAX CAMOCTOSTEIBHON PAOOTHI CTYACHTOB ....nueneennennennnnn. 10
4.4. Meroauueckue YyKa3aHHs IO OpraHU3alMyd CaMOCTOSITEIbHOM
JORTa10 T8 fvt %1 ()2 ) : S 11
4.5. [lpumepHas TeMaTUKA KyPCOBBIX PA0OT (ITPOCKTOB) ....vvvennnenn... 11
V. VYuyeOHO-MeTOomMueckoe W  uH(OpManMoHHOE  oOecreYeHue
107 (610020001170 50 3 (P 12
Q) TIEPEUCHD JTUTEPATYPDBI ... e eneenteenteneaete et ete et eteateeaeeaaeaneaneenns 12
0) TIEPHOTMICCKIEC HUBIIAHMS . .vvveneeenrenneeneeneenneeneennenneaneenseaneens 12
B) CITUCOK aBTOPCKHUX METOJIMYECKUX PA3PAOOTOK ...vvnvvenreannnannnnn.. 15
r) 0a3bpl JaHHBIX, [IOMCKOBO-CIPABOYHBIE U HH(POPMAILMOHHBIE 15
037 (05 1Y 15 O 15
VI. MartepuanbHO-TEXHUUECKOE 00ECTIEUEHUE TUCLHUIUIMHDI «...vveneeenn.... 14
6.1. YueOHO-1a00paTOPHOE OOOPYHOBAHUE . ..'ueeneeneeneeeeaneannennn. 14
6.2. [TpOrpaMMHOE OOCCTICHCHUE . ....uveeeeeneenreneeneenneeneennanneaneanss 14
6.3. TexHn4ecKue 1 AEKTPOHHBIE CPEICTBA OOYUECHHUS «..ovveneenennen.. 15
V1. OOpa30BaTEIbHBIC TEXHOMOTHH «...uuveeneeeneeanneenneenneeenneennneenneennns 15

VIIl. Ouenounsle MaTepuanbl A TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHOU
ATTECTALIAM ..ottt ettt et et e e et et e et et e e et e e e e et et ae e eeeaee 15



l. ean 1 32124y TUCHUTLTHHBI

Heab: CdopmupoBath y CTYIEHTOB COBPEMEHHbIE TMPEACTaBICHUS O (QU3UKE
OMOJIOTUYECKUX CTPYKTYp MOJEKYJISIPHOTO, KIJIETOYHOTO H OPraHU3MEHHOTO YpOBHEH
OpraHM3aIy, PacCMOTPETh 00JIACTh MpPUMEHEHUs (U3MYECKUX METOJOB IMPHU HCCIEIOBAHUU
OMOJIOTUYECKHIX CHCTEM, U3YYUTh OCHOBHBIC MPOOJIEMBI, CTOSIIIUX TIEPE]T PA3TUIHBIMH pa3aeiiaMu
OMOpHU3HKH.

3amaun:

e CdopmupoBaTh CHCTEMHbIE MpeICTaBiIeHUs O (pu3nMKe OUONOrMYEeCKUX CTPYKTYp Ha
OCHOBE 3HAHMH CMEXKHBIX €CTECTBEHHOHAyUHBIX IUCUUIUIMH ((u3MKa, MaTeMaTuka,
OouoxumMus u HU3NOIIOTHS);

® U3YYUTb OCHOBHBIE MOHATHUS, TUIIOTE3bl, TEOPHUH U 3aKOHBI OMO(PU3UKH;

® paccMOTpPETh 3aKOHOMEPHOCTH (DPM3MUYECKO OpraHM3ally >KUBOW MaTEpUU Ha Pa3HBIX
YPOBHSIX, HAYMHAS OT MOJIEKYJIIPHOTO U 3aKaHuMBasi OMochepHbIM;

® JaTh TNPEJCTaBICHHE 00 OCHOBHBIX OOBEKTaX M METOJaX HCCleaoBaHus (Kak
TEOPETHYECKUX, TaK M MPAKTUYCCKUX ) MOJICKYJIAPHON OMODU3UKH, OMODU3UKU KICTKU H
OMO(U3HKY CIIOKHBIX CUCTEM;

® HAy4YUTh CTYJCHTOB I'PAMOTHOMY BOCHPHSITHIO MPAKTUYECKUX MPOOTIEM, CBSI3aHHBIX C
OMO(HU3UKOMH B IICIIOM.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas mucummuimHa b1.0.39 «buodusnka» OTHOCHUTCA K 00s3aTEIbHON YacTH.
Nzyuaercs Ha 3 Kypce B IECTOM CEMECTpeE.

2.2. JIns u3y4deHus JaHHOW y4eOHOM JUCIMIUTNHBI HEOOXOMMBI 3HAHS, yMCHUS M HABBIKH,
dbopMupyemMbie IPEIIIECTBYIONUMHI TUCHUILUIMHAMU OakanaBpuata («MaTtemaTtukay, «Pu3nkay,
«Xumusty, «OOmas Ouonorus», «buoxumus», «l'enetukay, «DU3NOTIOTHUA PACTECHUNY,
«DU3HOIOTHUS YETIOBEKA M KUBOTHBIX», «MoJeKysipHas ouoorusy, «L{utomorusy).

2.3. TlepeveHb MOCHCAYIONIMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHHSI,
YMEHHsI M HaBBIKH, (QopMHUpyemble HaHHOW y4yeOHOW TUCHUILIMHON: «bBHoTexHOomorus»,
«boubmon npakTukym», BeinosHeHne BKP.

I1l.  TPEBOBAHMUS K PE3YJBbTATAM OCBOEHUS JUCHUIIJIMHBI

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

OIIK-2: Cnoco0OeH MPUMEHSATh MPUHIMITEI CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3aIny,
UCIOJIb30BaTh (DPU3MONIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUUYECKUE, ONOPU3NUECKUE METOIbI
aHaM3a Uil OLEHKH M KOPPEKIMH COCTOSHUS KMBBIX OOBEKTOB M MOHHTOPHHTA CPEIbl MX
oOuTaHuUS.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIVINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIN I

Komnerenuus HNuaukaTopsl Pe3yabTarbl 00yyenust
KOMIIeTeHIN i

OIIK-2 HJIK onk 1.1 3HaTh: TEOPETHUYECKYIO U PAKTUYECKYIO0 3HAUMMOCTh
CriocoGeH MpUMEHSTh 3HaeT NPUHITUIBI OMO(U3NKH, B3aUMOCBSI3b C IPYTUMH €CTECTBEHHBIMU
NPUHIMITEI CTPYKTYPHO- | CTPYKTYPHO- HayKaMu; (PU3NUECKUE OCHOBBI JKHU3HEAEATEIBHOCTH,
(byHKIMOHAIBHON (GYHKIMOHAIBHON BKJIIOYAss XUMHUYECKOE CTPOEHHE U  CBOMCTBa
OpTraHM3aIlyH, OpraHMU3aIiy, OCHOBHBIE MPUPONHBIX COEAMWHEHWH © WX KOMILUIEKCOB,
UCIOJIb30BaTh CHCTEMBI )KU3HEOOECIIeUeHsI | CYIIHOCTh TOMEOocTa3a W OOIIMe  NPUHLMUIIBI
¢dusnoIoruyecKue, 1 TOMEOCTaTHYECKON PETYISIIMA CUCTEM;

IIUTOJIOTHYECKHE, peryJsIuY )KU3HEHHBIX




OHMOXUMUYCCKHE,
O0Mo(HU3MUECKUE METOIBI
aHajau3a It OLEHKH U
KOPPEKIIUU COCTOSTHUS
JKHBBIX 00OBEKTOB U
MOHHMTOPHHIA CPEIbI UX
oOuTaHus

(OYHKIIHIA )KUBBIX CHCTEM;
OpPUCHTUPYETCS B
COBPEMEHHBIX METOINICCKHIX
MOJIX0J1aX, KOHIICTIIUAX U
mpo0iieMax CTpyKTypHO-

YMeTh: WCIONB30BaTh 3HAHHUS OWMOMDU3WKH IS
00BSICHEHUS BaKHEHTIINX (U3NOTOTHIECKUX
MIPOIIECCOB, MPOTEKAIOIINX B )KUBBIX OPTaHU3MAX;

Bragerb: TEpMUHOJOTHEH JMCUIUIUIMHBI, HABBIKAMU
paboThl ¢ aHAIUTHYECKON TpuOOpHOW 06a30i u

(YHKITMOHATBHON TEOPETHUECKIUMH METOIaMH OHO(H3UKH.
OpraHu3aIi OMOCUCTEM.
HIIK onx1.2 3HaTh: OCHOBHBIE TCOPUU U 3aKOHBI, JIEKAIIUEC B

YMeer ocymecTBISITh BEIOOD
METO/JIOB, aJICKBATHBIX IS
peleHus
UCCIIETIOBATENBCKUX 3a71a4 U
BBISIBJISITH CBSI3H
(U3N0IOTUIECKOTO
COCTOSTHHSI 0OBEKTA C
(hakTOpaMu OKpYIKaIOIIeH
cpenpl.

OCHOBE OMO(DU3NIECKUX IIPOIIECCOB, 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHUST OMOJIOTHYECKUX CHCTEM C TOYKH
3peHus 0a30BbIX (PU3NYCCKUX TCOPHIA.

YMeTb: HCIONB30BaTh OCHOBHBIC OHO(PU3HYSCKHE

METOJIbl  MCCJEJOBAaHUA B  SKCIEPUMEHTAIbHOU
Oouonoruu; (QOpPMyIHpPOBATh 3aJa4dl HCCIICIOBAHUM,
BBIOMpATh aJIeKBaTHEIC TEOPETUUECKUE Hu
SMITUPUIECKHE  METOABl W  HHTEPIPETHPOBATH
MOJIY4YCHHBIC PE3YNIbTATHI.

Brnagers:  Mmeromamu  (PU3MKO-MATEMaTHYECKOTO

OINMHMCaHUsl OMONOTMISCKON KUHETUKHU, TMACCUBHOTO U
AKTHUBHOTO TPAHCIOPTA, B3aUMOJCHCTBUN BEIIECTBA,
SHEPruM U UHPOPMAIMH B OMOJIOTHUECKUX CUCTEMaX.

UK onx13
Brnaneer naBeIkaMu
NIPUMEHEHUS METOJIOB ISt
OLIEHKH COCTOSIHMS JKUBBIX
00BEKTOB M MOHHTOPHHTA
Cpelbl UX OOUTaHUS.

3HAaTh: HOBEUIIIME TOCTHXKEHUSI B 00JIACTH OMODU3UKH
U TIEPCIEKTUBBI WX KCIONb30BAHUS B Pa3TUYHBIX
00J1aCTSIX HAPOHOT'O XO3SHMCTRA.

YMeTh: HCIIOJIb30BaTh MOJIYYCHHBIC 3HAHUS U HABBIKH
IS pelneHus npodecCHOHATBEHBIX 3a7a4;
paccuMThIBaTh TEPMOJAWHAMUYECKHE U  (HU3HKO-
XUMHUECKUE TapaMeTphl MPOIIECCOB, TPOTEKAIOIIMNX B
OMOJOIrHYECKUX CUCTEMAX.

Brnaneth: OCHOBHBIMH MNpHEMaMH IOCTPOCHHS U
WCCJICJIOBAHUS MOJEJCH OMOJIOTMYECKUX MPOLIECCOB,
ITOBEICHUS CIOKHBIX CHCTEM B 3aBHCHMOCTH OT
apamMeTpoB.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM JUCHUILIMHEI COCTABJIACT 4 3a4eTHBIX eIMHUILI, 144 yaca, B TOM 4yucjIe 36 4acoB HA IK3aMeH.

W3 HUX peanu3yeTcs ¢ UCIOJIb30BaHUEM DJICKTPOHHOTO OOYUCHHUS W AMCTAHIIMOHHBIX 00pa30oBaTENbHBIX TeXHOJIOTUH He MeHee 20% JacoB OT
ayJAUTOpPHOM paboThI (8 yacoB)

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Conep:xxaHue NUCUMIUIMHBI, CTPYKTYPHMPOBAHHOE 1O TeMaM, C YKa3aHHEeM BHUAOB Y4eOHbIX 3aHATHH M OTBeJIEHHOr0 Ha HHUX
KOJIMYeCTBA aKA/IeMHYECKUX YaCOB

Ne Pa3zgen nucuumiInHbI/TEMa g Buner yueGHOI paboThI, dopma TeKyLIero
/" o) BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yJaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO OJTOTOBKY M TPYI0EMKOCTh ycneBaemMocTu/
% 5 (B yacax) Popma
o g IPOMEKyTOYHOI
5oz, KonrakTHas pabota npemnogaBarens ¢ =
= o 8 arrecTanuu
=) o0y4armuMucs =
2 2w ) (mo cemecTpam)
S o % ; <
ol < = 2 3 E
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
Tema 1. Beenenue. Kuneruka 6 24 4 6 14 Oruer o I1P
OMOJIOTNYECKUX TPOLIECCOB. Pemrenne 3aaau
TCCTUPOBAHUC
2 Tema 2. Kunetnka hepMeHTaTUBHBIX
bep 6| 23 3 6 14 .
MIPOLIECCOB.
Tema 3. TepmoguHaMUKa OMOIOTMYECKUX -«-
3 pMozL 6| 21 3 4 14
MIPOIIECCOB
4 Tema 4. MonekynspHas Ouopusuka 6| 21 3 4 14 -«
5 Tema 5. buodusuka memOpan 6| 19 3 4 12 - «-




4.2 TInaH BHeayUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00yYaIOLIMXCS 110 JUCHHIITIHHE

CamocrosTenbHas paboTa 00yJaromuxcs

Y4eOHO-METOJUIECKOE

Cemectp| Ha3Banue paszaena, TeMbI . Cpoku Tpynoemkocts| OLIEHOYHOE CPENCTBO obecneseine o
Bun camocrosTensHOM paboThI BBIIOHCHILS (uac.) CaMOCTOSATEIbHOU
paboTHI

ITonroroska oryera o JIP 1.1 Pasnen 5 a-r

1 2 Otuet o JIP HACTOSALIEH

POTPaMMBbl

Tema 1. Beenenne. Kuneruka ITonroroska oryera o JIP 1.2 2 2 Ortuer o JIP -« -

3 GUOJIOTHUYECKHX IIPOLIECCOB. ITonroroska otuera mo JIP 1.3 3 2 OrTuer o JIP -« -
Pemenwe 3amau o JIP 2.1 4 3 3amaun -«-
IMoaroroeka oruera mo JIP 3.1 (wu 4.1) 5 3 Oruer o JIP -«
[ToaroToBka K TECTUPOBAHUIO 6 2 Tect -«
3 Tema 2. Kunetuka [ToxroroBka otdera o JIP 5.1 (wim 6) 7 7 Otuet o JIP -«
(epMEHTaTUBHBIX IIPOLECCOB. [[[0Ar0TOBKa K yCTHOMY OIIPOCY 8 7 KoHTpoIbHBIE BOIPOCH -« -
3 Tema 3. TepmoauHaMuUKa Pemenne 3ama4 mo JIP 7.1. 9 7 3agaun -«
Ounonoruueckux mporeccoB  |[loaroToeka k TecTupoBaHuO 10 7 KoHTpoITbHBIE BOTIPOCHI -«
3 Tema 4. MonexynspHast IMoaroroeka orueta 1o JIP 10 11 7 Ortuer no JIP -«-
onodusnka [ToaroroBka K yCTHOMY ONPOCY 12 7 KoHTpObHBIE BOPOCH! -« -
IMoaroTtoeka otuera 1o JIP 8.1 13 3 Ortuer no JIP -«-
Pemenue 3agau no JIP 8.2 14 3 3amaun -« -
3 Tema 5. bnogusnka membpan IToaroroBka otuera o JIP 9 15 3 Oruer no JIP - -
IToaroroBka K yCTHOMY OIIPOCY 16 3 KoHTposnbHbIe Bonpochl -«-

OO6muii 00beM caMOCTOSITENFHOM pabOTHI IO TUCIUILIMHE (Jac) — 68

N3 Hux o0beM caMOCTOATENBHONH PadoThl € HMCHOJIB30BAHHEM JJICKTPOHHOIO

00y4eHHUsI M TUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (4ac) - 68




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Tema 1. BBenenne. Knneruka 6mo10rn4ecKux npoueccos.

[Tpenmer u 3anaun 6nodusuku. buonornueckue u GuanyecKue MPOLECcChl U 3aKOHOMEPHOCTH
B JKMBBIX CUCTeMax. MeToJ0JI0rHuecKue BOnpockl onopusuku. Victopus pa3BUTHSI OT€YECTBEHHON
onodusuku. CoBpeMeHHbIe HanpaBiieHus B Onodusuke. [Ipuknannoe 3HaueHne OMOPU3HKH.

OcHOBHBIE OCOOCHHOCTH KMHETUKH OWOJOTHYECKMX TporeccoB. OmnucaHue JUHAMUKA
OMOJIOrMYECKHX TPOILIECCOB HAa SI3bIKE XUMHUYECKOW KMHETHKU. MaTemaTuuecKkue Mozenu. 3ajadu
MaTeMaTHYECKOT0 MOJETUpOBaHUS B Ouosioruu. lloHSATHE aneKBATHOCTH MOZETH pPEaTbHOMY
00BEKTY.

Mopenu OUOJIOTHYECKUX CHUCTEM, OMUCHIBaEMble OAHUM AH(epeHIrnanbHbIM ypaBHEHHEM
nepBoro mopsaka. [loHsTHe pemieHUs OJAHOrO aBTOHOMHOIO Ju(depeHInanbHOr0 ypaBHEHHUS.
CranmoHapHOE COCTOSHME, €ro YCTOMYMBOCTb. MeToapl OLIEHKM YycToWuuBocTU. Kpurepuit
JlanynoBa. Pemenue nuueiiHoro muddepeHnmanbHoro ypaBHeHus I[Ipumeps: Mopenmu pocta
YUCJIEHHOCTH MoMysiuy. HenpeppiBHbIE MOJIEIN: SKCIIOHEHLIUAIBHBINA POCT, IOTUCTUYECKUM pOCT,
MOJETM C HaUMEHbIIeH KPUTHYECKOH UYHMCIEHHOCThIO. MoJenu ¢ HemnepeKpbIBAIOIIUMUCS
nokoJyieHusiMu. BpeMenHas uepapxusi U npuHuun "y3koro mecra' B OHMOJIOITMUECKHUX CHCTEMax.
VYnpasisomue napaMmerpsl. BeIcTpble 1 MeJIeHHbIE TIEpEMEHHBIE.

Mopenu, onmuchIBaeMble CUCTEMaMH JIBYX aBTOHOMHBIX IU((EpEeHINATBHBIX YpPaBHEHUH.
dazoBas MIOCKOCTh U (Pa3oBBIA MOPTPET CHUCTEMBI. TuIbl 0cOOBIX Touek. [Ipumep: xumuueckue
peakuuu nepporo nopsaka. MccienoBanue ycTOMUMBOCTH CTAMOHAPHBIX COCTOSIHUM HEJIMHEHNHBIX
CHUCTeM BTOpOro mnopsnaka. llpumepsl uccieqoBaHUS YCTOMYMBOCTH CTAI[MOHAPHBIX COCTOSHUMN
Mozelel Onosornueckux cucrem. Y paBuenus Jlotku. YpaBuenust Bonbteppa.

MHOX€eCTBEHHOCTh CTAllMOHAPHBIX COCTOSHUH. YCTOMYMBOCTh CTAallMOHAPHBIX COCTOSHUM.
MynpTucTaniioHapHble cucTeMbl. Mogaenu TpurrepHoro tumna. Ilpumeprsl. CunoBoe u
napaMeTpuueckoe TMepeKioueHrne Tpurrepa. budypkanuu TUHAMHUYECKHX CHUCTEM. [HIIBI
oudypkanuii. ['enernueckuii Tpurrep XKakoda u MoHo. budypkairoHHsie 1uarpaMmel.

Konebanuss B Ouonormueckux cucremax. IloHstue aBTOKOJIEOaHUM.
[Ipenenbupie nukibl. budypkamus AngponoBa - Xomda. Monaens OproccemnsiTop.
[Ipumepsl  aBTOKONEOATENBHBIX MOJENEH TPOLECCOB B  JKUBBIX CHUCTEMaX.
Pacnipenenennsie cuctembl. YpaBHenue audpdysun. Cuctema peakuus-aud@ysus.

Cucrema peakuusi-nudysus 1uist 1ByX YpaBHEHUU.

Tema 2. Kunernka (pepMeHTATHUBHBIX IPOLIECCOB.

OcoOeHHOCTH  MEXaHW3MOB  (epMeHTaTUBHbIX  peakuuid. Ilonatme o  Qusuke
(depMeHTaTUBHOTO Karanu3a. KuHeTMka mpocTeHmux (EepMEHTATUBHBIX peakuuid. Y cloBus
peanu3ayy cTalMOHapHOCTH. YpaBHeHHe Muxasnuca-MeHrteH. [Ipsimble oOpaTHbIE KOOPAWHATHI.
Bnusinue MmonnpukaTopoB Ha KUHETUKY (PEpMEHTATUBHBIX peakinii. B3auMoCBsA3b KHHETHYECKUX U
TEPMOIMHAMHUYECKUX NapaMeTpoB. Poiib KOH()OpMaAIIMOHHBIX CBOMCTB OMOMOIMMEPOB.

Mogens raukonu3a. CyOCcTpaTHOe yrHeTeHue, ero Ouosiormueckoe 3HaueHue. Kunetmka
(epMEeHTaTUBHOTO KaTaln3a B YCIOBUAX CYOCTPATHOTO YTHETEHHUs. ABTOKOJIEOATEIbHbIE TPOLECCHI
B (DepMEHTATHUBHBIX CHCTEMAX.

Tema 3. TepmoanHaMuKka 0MOJIOTHYECKHX MPOLECCOB

Knaccudukanus repmoanHaMudeckux cucteM. [1epBbiif U BTOpoii 3aKOHBI TEPMOJIMHAMUKU
B Owuonoruu. Pacuersl sHeprernyeckux 3(Q(GEKTOB peakuii B OHOJIOTHYECKHX CHCTEMax.
XapakTepucTuieckre (pyHKIMY U UX UCIIOJIb30BaHUE B aHAJIM3€ OMOJIOTUYECKUX ITPOLIECCOB.

M3MeHeHne DHHTpPONMM B OTKPBITBIX CHCT€Max. [epMOJMHAMHYECKHE  YCIIOBUS
OCYILIECTBIICHUS CTAllMOHAPHOTO COCTOSAHUA. CBSI3b MEXIy BETUYMHAMU XMMHUYECKOTO CPOJICTBA U
CKOpOCTSIMH peakuuid. TepMoIuHaMHYECKOe CONPsIKEHHWE peakluil M TemoBble YPQPEeKTH B
OMOJIOTrMYECKHUX CHCTEMaX.

[Tonsitue 0OOOIIEHHBIX CHJI M TOTOKOB. JIMHEWHBIE COOTHOLIEHHS M COOTHOIIEHUS
B3auMHOcTH OH3arepa. TepmoauHamuKka TpaHCHOPTHBIX MporieccoB. CTallMOHAPHOE COCTOSHUE U



YCJIOBHSI MUHMMYMa CKOPOCTH IIpupocTa sHTponuu. Teopema Ilpuroxuna. Ilpumenenue nuHenHom
TEPMOJAMHAMHUKH B  Ouosoruu.  TepMmoaMHaMHuUecKWe  XapaKTEPUCTUKH  MOJIEKYJSPHO-
HHEPreTUYECKUX MPOIECCOB B OMOCUCTEMAX.

Henunelinas tepmonunamuka. OO1muye KpUTEPUH YCTOMYMBOCTH CTAIMOHAPHBIX COCTOSHUMN
U Tepexoja K HMM BOJIM3M M BIanu OT paBHOBecus. CBs3p SHTpONUMU U HHGOpMAIMH B
OMOJIOTHYECKUX CUCTEMAX.

Tema 4. Mouiexkyasipaas Ouodusnka

ITpoctpancTBeHHas opraHu3alys OnonoiumMepoB. MakpoMosieKyJsia Kak OCHOBA OpraHu3aluu
ouoctpykryp. IlpocTpancTBeHHas KoHpurypauus OuononumepoB. CTaTHCTHYECKUN XapakTep
KoH(opManuu GUOTOIUMEPOB.

YcnoBust cTtabmiibHOCTH KOHGUrypanuu makpomosekyn. dazosble nepexossl. Ilepexombt
rino0yna-kinyook. KoonepartuBHele cBoWCTBa MakpoMouieKyJl. Tuilbl 0ObEMHBIX B3aUMOJICHCTBUI B
OenKOBBIX MakpoMmousieKynax. Bomopoansie cBsizu: cwibl Ban-nep-Baanbca; anmekTpocratndeckue
B3aMMOJICHCTBUSI; TOBOPOTHAs M30MEpUs W SHEPrusi BHYTPEHHEro BpaiueHus. Pacuer oOmei
KOH(pOpMallUK SHEPTUU OMOMOIMMEpOB. B3anMmoneiicTBHe MaKpOMOJEKYJT C pPacTBOPHTEIEM.
Cocrostnue Boibl U TuApo(OoOHbIE B3aUMOAEHCTBHS B OMOCTpyKTYpax. Ilepexos! ciupaib-KiyooK.

Oco0EHHOCTH TPOCTPAHCTBEHHOW OpraHu3alMu O€JIKOB M HYKJIECUHOBBIX  KHCJOT.
KonnyectBeHHast cTpykTypHast Teopust Oenka. /lMHaMuyeckue CBOWCTBA IJIOOYNSPHBIX OEJIKOB.
CTpyKTypHBIE U HEpreTHYeCKre (PaKTOPbI, ONPEACISIONINE JHHAMUIECKYIO TIOJJBH)KHOCTD OCIIKOB.
JluHamuueckass CTPYKTypa OJIMTONENTHIOB M TIiI00ymsapHbIX OenkoB. Kondopmannonsas
MOJIBUKHOCTB. MeTo/1bl M3y4eHUs KOH(POPMAIIMOHHOMN MOABMKHOCTH: JIIOMUHECIIEHTHBIE METOJIBI,
OIIP, ramma-pe3oHaHcHas criekTpockonus, AMP, MeTonbl MOJIEKyIApHON TUHAMUKH.

CBs13b XapaKTEPUCTUK KOH(POPMALMOHHON MOJBMKHOCTH OCIIKOB C MX (PYHKIMOHATEHBIMU
cBoWcTBaMM. JIMHAMMKa 3JEKTPOHHO-KOH()OPMAIIMOHHBIX MepexonoB. Poiab BOAbI B JUHAMUKE
O0enxoB. Ponp KOH(pOPMAIMOHHON MOJBMXHOCTH B  (PYHKIMOHUPOBAHHH (EPMEHTOB |
TPAHCHOPTHBIX OEJIKOB.

ONEKTPOHHbIE CBOMCTBA OMOIIOJIUMEPOB. DJIEKTPOHHBIE YPOBHU B OHonomepax. OCHOBHBIE
TUIIBl MOJIEKYJIIPDHBIX OpOuTasiell U 3JeKTPOHHBIX cocTostHMM. [IpuHuun ®panka - Konnona u
3aKoHbI (payopecueHUMU. JlIOMUHECHEHIMsT OHOJIOTMYECKH Ba)XXHBIX MOJIEKYNI. MeXaHUu3Mbl
MUTPAllMM DHEPTUHU: DPE30OHAHCHBIM MEXAHU3M, CUHIVIET-CUHIJIETHBIH W TPUILIET-TPUILUIETHBIN
MIEPEHOCHI, MUTpaIUs SKCUTOHA. [Iprpoaa runepXpoMHOro U rUMOXpOMHOTO 3((HEKTOB.

Bo30yxeHHble cocTOosHHMS M TpaHcopmanuss sHepruu B OuocTpykrypax. IlepeHoc
AJIEKTpOHa B OUOCTPYKTypax. Paznuunble pusnueckre Mozenu nepeHoca 31eKTpoHa. TyHHEeIbHbIN
¢ dext. TyHHENIUpOBaHUE C y4acTHEM BHUPTYaJbHBIX YPOBHEH. DJIEKTPOHHO-KOH(POPMALMOHHBIE
B3aMMO/JICHCTBHS U pEJIaKCAllMOHHBIE TPOLECCH B OMOCTPYKTYpax.

CoBpeMeHHbIE MPEICTaBIECHUS O MeXaHu3MaxX (PepMEHTAaTHBHOTO KaTajau3a. DJIEKTPOHHO-
KOH(OpMallMOHHBIE B3aUMOAECUCTBUS B (pepMEHT-CYOCTPaTHOM KOMILJIEKCE.

Tema S. bnopusuka memOpan

Ctpykrypa U  (QyHKUMOHUpOBaHUE Ouojorndeckux MemOpaH. MemOpaHa  Kak
YHUBEPCAJIbHBIII KOMIIOHEHT OMOJOIMUYECKUX CHCTEM. XapaKTepHUCTUKa MEeMOpaHHBIX OENKOB U
TunuaoB. JluHamMuKa CTPYKTYpHBIX 3J€MEHTOB MeMOpaHbl. benok-IunuaHble B3auMOJEHCTBUS.
Bona xak coctaBHOW »nmeMeHT OnomeMOpaH. MojenbHble MeMOpaHHbIe CUCTeMBl. MOHOCION Ha
rpanune paszena ¢a3. bucnoitnsie MemOpansl. [IpoTeoaunocomsi.

OU3NKO-XMMUYECKHEe MEXaHM3Mbl cTa0wim3anuu MeMmOpaH. OcobeHHocTH  (Da30BBIX
Mepexo/loB B  MEMOpaHHBIX CHUCTeMax. BpamjatenbHas ¢ TpaHCISIUOHHAs IOABH)KHOCTD
dbocomunuaos, dhaun-duon nepexonsl. [logBukHOCTE MeMOpaHHBIX OelIKOB. BriusHHEe BHENIHUX
(3xonoruyeckux) pakToOpoB Ha CTPYKTYPHO-(YHKIIMOHATIbHBIE XapaKTEPUCTUKH OnomMeMOpaH.

[ToBepXHOCTHBINA 3apsii MEMOpPAHHBIX CHUCTEM; IMPOUCXOXKJIEHHE 3JIEKTPOKHMHETHYECKOTO
noTeHlMasna. SIBjaeHue mojspuzanuu B MemOpaHax. Jlucnepcus 37eKTpONpOBOAHOCTH, €MKOCTH,
JOUBJIEKTPUYECKON IPOHULIAEMOCTH.

TpancnopT BemiecTB depe3 OmomemMOpaHbl U OuodyiekTporeHe3. I[lacCHBHBIN W aKTUBHBIN
TPAHCHOPT BEIIECTB uepe3 OnomeMOpanbl. TpaHCHOPT HEINEKTPOIUTOB. IIpoHniaeMocTs MeMOpaH



s Bogsl. Ilpoctast nuddysusa. OrpanuuenHas nuddysus. CBi3b NPOHUIIAEMOCTH MeMOpaH ¢
PacTBOPUMOCTBIO TPOHUKAIOIIMUX BemlecTB B nunuaax. OOnerdenHas auddysus. Tpancmnopt
caxapoB M aMUHOKHCIIOT Yyepe3 MEMOPaHbI ¢ y4acTHEM MEPEHOCUNKOB.

TpaHcHopT 3IEKTPOJUTOB. DJIEKTPOXUMHUYECKUMU MoTeHuuan. MoHHOe paBHOBecHe Ha
rpaHune MemOpaHa - pacTtBop. Ilpodunu mnoreHHHMana ¥ KOHLEHTPAMM HOHOB B JBOWHOM
anekTpuueckoM  cimoe. [laccuBHBIM — TpaHCHOPT;  ABMXKYIIME CHJIBI II€PEHOCA  HOHOB.
Onexrpoauddy3nonHoe ypaBHeHue Hepucra-Ilnanka. YpaBHeHHS TOCTOSHHOTO TOJS IS
MOTeHIMana U MOHHOro Toka. I[IpoHunaeMocts 1 npoBoAUMOCTb. COOTHOUIEHUE OJHOCTOPOHHHUX
OTOKOB (YccuHra).

[ToTeHiman mokos, ero NPOUCXOKIACHUE. AKTUBHBIN TPAHCHIOPT. DJIEKTPOTCHHBIN TPAHCIOPT
noHOB. Yuactue AT®da3 B akTHBHOM TPaHCIIOPTE HOHOB uepe3 Ononornyeckre MmemOpanbl. onusie
KaHaJbl, TEOpPUS ONHOpsAAHOro TpaHcmopTa. MoHOdOpPHI: NMEpeHOCUHKH M KaHalIoo0pa3yrolue
areHThl. IoHHas celeKTUBHOCTh MeMOpaH. [ToTennuan neicteus. Poss monos Na* u K* B renepanuu
TIOTEHIMaNa AeHCTBHA B HEPBHBIX M MBIIIEYHBIX BOJNOKHAX; poib HoHoB Ca?" m Cl remepanun
MOTEHLIMaja JEHCTBUS Y APYTUX 00bEKTOB. MeXaHW3Mbl aKTUBALlUM U MHAKTUBALIMM KaHAJIOB.

Matemaruyeckasi MOJIeIb HEIMHEHHBIX MPOIECCOB MEMOPAaHHOTo TpaHcnopTra. dnykTyanuu
HaNPSHKCHUS ¥ IPOBOJAMMOCTH B MOJCTIBHBIX U OMOJIOTHYECKUX MEMOpaHax.

Pacnipoctpanenue Bo30OyxaeHus. KabGenbHble CBOMCTBa HEPBHBIX BOJIOKOH. MaTemMaTnyeckue
MOJIETIM IIpOLecca pPACIPOCTPAHEHUs] HEPBHOIO HMITysbca. PU3NKO-XMMHUYECKHUE IPOLIECCHl B
HEPBHBIX BOJIOKHAX NpU TMPOBEACHUU PAIOB HMIIYJIbCOB (PUTMHUYECKOE BO30YKICHHE).
DHeprooOecneYeHne MpPOIECCOB PACIPOCTpaHeHUsT BO30ykaeHUs. OCHOBHbIE TOHSTHS TEOPUHU
BO30YIUMBIX Cpe]l.

MouekynsipHble MEXaHU3MBbI IIPOLIECCOB SHEPreTUUYECKOro conpsbkeHus. CBA3b TpaHCHOpTa
HOHOB M IIpollecca IEepeHOoca HJIEKTPOHA B XJIOpOIJIacTaXx M MUTOXOHApUsX. Jlokanuzauus
AJIEKTPOTPAHCIIOPTHHIX Heneil B MeMOpane. CTpYKTypHBIE acTieKThl ()yHKIIMOHHUPOBAHUS CBSI3aHHBIX
¢ MeMOpaHoil epeHocUnKkoB. AcuMMmeTpusi MeMOpanbl. OCHOBHBIE MOJOXKEHUS Teopuu MuTderia.
DNEeKTPOXUMHUYECKUI TpPAJMEHT MPOTOHOB.  SHEPTH3UPOBAHHOE COCTOSIHHE MEMOpaH; poib
BekTopHOH H+-AT®dazpl. Compsararoniye KOMIUIEKChI, UX JoKalu3auus B MeMOpane. DyHKIuu
oTHeNbHBIX cyObeauaull. KondopmalmoHHsie mepecTpoiky B mMpoliecce 00pa3oBaHUs Makpodpra.
bakTepropooncuH Kak MOJIEKYJISIpHBIN (OTO3IeKTpuueckuil reneparop. dusznueckue acnekTshl U
MOJIETIN HEPTETUYECKOTO COMPSKEHUSI.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKHX 3aHATHI H JIA00PaTOPHBIX padoT
Ne Ne HaumenoBanue TpynoeMkocThb (4ac.) OuenoyHbie dopMupyemble
n/H | pasaena CeMUHAPOB, Beero | U3 uux cpeacTBa KOMTIETeHIIN T
U TeMBbI NMPAKTHYECKUX H 4acoB | mpakTHuecKas (MHIUKATOPBI)
J1200paTOPHBIX padoT NOArOTOBKA
1 2 3 4 5 6 7
1 | Temal OKCIOHEHIIMATBHBIA POCT 2 OIIK-2
MK onk 1.1
YHCIICHHOCTH OIS IIN Oruer HZ,HZK oL
HJIK onki.s
2 | Temal Jloructuaeckuii poct 2 OIIK-2
HJIK onc 1.1
YHUCJICHHOCTH MOMYJISIIHH Oryer HﬁK o
HJIK onki.s
3 | Temal JlorucTuyeckuii pocT B 2 OIIK-2
YCIIOBHSX Oruer Zﬂ[{ OIK 1.1
MEPEKPBIBAOIIIXCSI IK onx 1.2
MOKOJICHUI HIK on1.3
4 | Temal Kavecreennoe 2 OIIK-2
UCCIIEIOBAHNE MOJIENEH C 3anaun UK ok 1.1
OJHOM HepeMEHHOM Tecr HJIK onk 1.2
HJIK onx1.3




5 | Temal KunemaTtudeckas 2 OIIK-2
BSI3KOCTB JKUIKOCTH HIIK onk 1.1
Oruer HJIK onk 1.2
HJIK onx1.s
6 | Tema?2 Uzmepenue 2 OIIK-2
(dhepMeHTaTUBHOI HJIK onx 1.1
AKTUBHOCTU OTuer HJIK onk 1.2
BUCKO3UMETPUYECKUM WK onr.3
METOJIOM.
7 | Tema 2 Onpenenenue 2 Ortuer OIIK-2
KHHETHYECKUX KonTponbHbIe YK onk 1.1
napamerpoB  (Vmax w BOIPOCHI UK onx 1.2
Km) dbepmenTon HJIK onxi1.3
9 | Tema3 Tepmoannamuka 2 OIIK-2
OHOJIOTHYECKUX 3 HJIK onr 1.1
IPOIIECCOB flrléa;ﬂ Zﬂlli OIIK 1.2
B PaBHOBECHOM K onxi.3
COCTOSIHHH.
10 | Tema 3 OHTponus 1 HHPOpMAaLH 2 OIIK-2
HIK onx 1.1
3anasm HJK onx 1.2
K onki.3
12 | Tema 4 3aBHCHMOCTh 2 OIIK-2
MOTEHIIUATBHOMN SHEPTHUU OTtuyer UK onx 1.1
MENTHOB OT IIOBOPOTHOMN KoHTpoJibHbIE HJIK onx 1.2
usomepun. Kaprte BOTIPOCHI HJIK onxi1.3
Pamauanpana.
15 | Tema s W3ydenue aucrepcuu 2 OIIK-2
HAMIIEIaHCa Oryer MK onk 1.1
pacTUTENBHBIX TKAHEH HIIK onk 1.2
UK onki.3
17 | Tema 5 Omnpenenenue 2 OIIK-2
Ortuet WK
COIPOTHUBIICHHUS KOXKHU KoHTporbHbie " OIK 1.1
YyeJoBeKa UK onx 1.2
JUISI IOCTOSTHHOTO TOKA BOTpOCHL HJIK orxr3

4.3.2. TlepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3yYeHHe
CTYJAEHTAMM B PaMKax camocTosiTejbHoil padorsl (CPC)

Ne ni/m Tema 3aganue ®opMupyemasn HIAK
KOMIIeTEHINS

1. Tema 1. Beenenue. 1. IToaroroska OTYETOB I10 HJIK onx 1.1
KuneTtuka na6opatopHbIM paboTam 1, 3 (unu 4). HJIK onk 1.2
OHOJIOTMYCCKIX 2. Pemenue 3anau no JIP 2. OIIK-2 MK onxi3
IPOLIECCOB. 3. KoHTpoJibHBIE BOIIPOCHI 110 TEME

2. Tema 2. Kuneruka 1. [Toxgroroska OTYETOB 1o HJIK onk 1.1
(epMeHTaTUBHBIX 71a0opaTopHbIM paboram 5 (uim 6) OIIK-2 HIIK onx 1.2
IIPOIIECCOB. 2. KoHTpOJIbHBIE BOIIPOCHI 110 TEME MK onxi3

3 Tema 3. 1. IloaroTroBka OTYETOB U pEIIEHHE HIIK onx 1.1
TepmoauHAMUKA 3aj1a4 110 J1abopaTopHoii pabore 7 K onk 1.2
OHOJIOTMYECKIX 2. KOHTPOJILHBIE BOIIPOCKI 10 TEME OIIK-2 HIK on1.3
IIPOLIECCOB 3. [loaroToBKa K TECTUPOBAHUIO

4. Tema 4. Monexynspuas | 1. IloaroroBka  oT4€TOB 10 HJIK omx 1.1
onodusrka naboparopHoit padote 10 OIIK-2 HJIK onk 1.2

2. Peutenue 3anmay o JIP 10.4 MK onxi 3




3. KoHTpoJbHEIE BONIPOCHI IO TEME

Tewma 5. buodusuka 1. IlogrotoBka  OTYETOB MO HJIK onx 1.1
5 MeMOpaH 71a60paTOpHBIM paboTaM 8 u 9 OIK-2 HJIK onk 1.2
2. Pemenue 3anau no JIP 8.2 HJIK onki.3

3. KoHTponbHBIE BOIPOCHI 110 TEME

4.4. MeToan4yeckne yKa3aHHsl M0 OPraHU3aIUU CAMOCTOSITEIbHON PadOThI CTYIEeHTOB
CamocrosTenbHas paboTa CTyIeHTa MPecIeyeT CISAYIOINE IeIH:
® COBEpIICHCTBOBaHHE HABBIKOB C€aMOOOpa30BaTeIbHOW pabOThl Kak OCHOBHOTO IYTH
MOBBILICHUS YPOBHS 00pa30BaHuUs;
e yriyOJeHHe U paclIupeHue 3HAHUH 110 MPEeIMETY.
[To mucummuuue «buodusnkay npeanarawTcs ciaeaymmue (OpMbI CaMOCTOSTEIbHON
paboTHI:
e Pabora HaJ KOHCIIEKTOM JIEKIIHH,
e VYrnyOneHHBI aHaIM3 HAyYHO-METOAWYECKOH JUTepaTypbl © U3ydeHHE y4eOHOro
MaTepuaia, peaycMOTpeHHOro paboyeii mporpaMMoii;
CamocrosTenbHOE U3y4eHUE OTACIBHBIX TeM, Taparpados, He U3JI0KECHHBIX B JICKIIUH,
MIOJITOTOBKA K KOHTPOJIbHOMY OIIPOCY Ha MPAKTUYECKUX 3aHATUSAX;
MOATOTOBKA OTYETOB I10 JJa0OpPaTOPHBIM paboTam;
pelieHue 3aay;
MIO/AITOTOBKA K TECTUPOBAHUIO MO OTAEIBHBIM pa3/iesiaM JUCLUILINHBI
MIOJITOTOBKA K 9K3aMEHY.
Tucomennvle pabomul. 171 cCaMOCTOSITENILHOTO U3YYEHUS TEM PEKOMEHIYEeTCS UCIIONB30BaTh
OCHOBHYIO M JIONOJIHUTEJIBbHYIO JIUTEPATypy, a TaKK€ HCTOYHUKH, HAWJACHHbIE IPU ITOMOILIU
MH(OPMALIMOHHO-CIIPABOYHBIX M MOMCKOBBIX. [ 3aKperieHus: MaTepuana peKOMEHyeTCs eN1aTh
KpaTKH€ KOHCIEKTHI [10 TEME.

Cooepatcanue u hopma omuema no rabopamopHoi pabome

Otuer mo maGopaTopHOWl pabOTE BBHIMOIHSIETCS B COOTBETCTBHH C METOTUYECKHUMHU
pekoMenaanusamMu [1] u 1o/mKeH BKII0YATh CISAYIOIINE Pa3/IeIib:

1. HABBAHUE PABOThHI

2. IEJIb 1 3BAJJAYN PABOTBI

3. OBBEKTHI 1 METO/bI

B manHOM paszfene mpUBOASTCS XapaKTEPUCTHKH UCCIICTyeMOTO 0ObEKTa B COOTBETCTBHH C
WHIMBUIYAIbHBIM 3aJlaHUEeM, JACeTCs TIepPeUeHb WCIOJBb30BaHHBIX B pPa0d0OTe KOMITBIOTEPHBIX
MIPOrpaMM, HHBIX JICKTPOHHBIX PECYPCOB U 0a3 JaHHBIX; ONMCaHUe MeTO UK. He ciexyeT BKIrovaTh
MaTepuaibl, He UCIIOJIb30BaHHbIE B paboTe.

4. PEBYJIbTATBI U UX OBCYXXJIEHUE

B nmanHOM pasnene mMpUBOASTCS PE3yNIbTAaThl pa0OTHI B BUJIC TAOJWI], PUCYHKOB H CXEM.
Jlaetcs oOCyXAeHHE pe3yNbTaToB pabOThI: aaeKBATHOCTh PE3yJIbTATOB IOCTABICHHBIM 3a/1ayam,

MHTEpIIpETaLMsI PE3yJIbTaTOB C MO3UILIUU OCHOBHBIX OMOJIOTUYECKUX TEOPUH U T.1.
5. BbIBO/IbI

4.5. IlpumMepHasi TeMaTHKa KYPCOBBIX padoT (MPOeKTOB): HE MPEAYCMOTPEHBbI Y4eOHBIM
TUTAHOM.

V. YYEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIIMHBI
a) OCHOBHAas JiUTEeparypa
1. buodusuxka [Tekcr] : yuebnuk / pea. B. I'. AptioxoB. - M. : AkajieM. IPOEKT ;
ExatepunOypr : Jlenosas kH., 2009. - 294 c. (ISBN 978-5-8291-1081-9. - ISBN 978-5-
88687-203-3, 50 »k3.)



2.

Buonorus xinerkn. U3NKO-XUMHUYECKUE, CTPYKTYPHO-(QYHKITMOHATBHBIE U
nH(popManroHHbIe OCHOBHI [ TekcT] : yueb. mocobue / I'. @. XKerynos [u ap.] ; pen. I'. @.
XKerynos. - 5-e u3n., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0
buodusuka [Dnextponnsiii pecypc] / M. B. BonbkeHmreiiH. - 1eKTpOH. TEKCTOBBIE JaH. -
Mocksa : Jlans, 2012. - 594, c. - ISBN 978-5-8114-0851-1

[Tnyraxun I'. A. buodwusuka [Dnexrponnsiii pecype] / I'. A. Ilnyraxun, A. I'. Komaes. -
Mockaa : Jlaub, 2012. - 240 c. - Pexxum noctyna: 9bC "Uznatenscto "Jlans". -
Heorpannu. noctym. - ISBN978-5-8114-1332-4

0) nepuogUYecKHe U3TAHUS
«buonornyeckue memOpanb», «buoxumusy, «buopusnkay, «bruorexnonorusy, «Bompock

OMOJIOTUYECKOH, MEOUIMHCKOM U QapmaneBTuyeckoi xumumn», «M3Bectus PAH. Cepus
ouosiornueckas », «Mukpooduonorusy, «MomnekyispHas Ouonorus», «l[lpukinaagnas 6uoxumus u
MUKPOOHOIOT U

B) CIIICOK aBTOPCKUX METOANYECKHX Pa3padoToK:

buodusuka: yuedHo-meTonuueckoe mocodue / A. A. IlpucraBka, I'. B. IOpunosa, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [mox o6m. pex. B. I1. CanoBapoBoii]. —
Upkytck : U3narensctBo UI'Y, 2021. — 1 251eKTpOHHBINA ONTUYECKUN JUCK

[IpucraBka A.A. boinblioil npakTUKyM o OMouH) eHepuu u ononndopmaruke. B 3 4. Y. 1.
benku : yue6.-meton. mocodue / A.A. IlpucraBka, B.I1. CanoBapoBa. — Mpkyrck : M31-BO
nUry,2013.-121c.

F) 0a3mbl JAHHbIX, mu])opMalmomio-cnpanoqﬂme H ITOUCKOBbIC CUCTEMbI

1.

N

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuTepHeT-Bepcust MEeXIyHAPOIHOTO
KypHaJla 1O OHOXMMHM M OHOXMMHYCCKMM aCIeKTaM MOJICKYJSIPHOW OHOJIOTHH,
OMOOPraHUYEMCKONH  XHMHH,  MHKPOOHOJIOTHH,  HWMMYHOJIOTHH,  (DU3HOJIOTHH  H
OnmoMenUIMHCKUX ucccienoBanuii. Ctateu B pdf-dhopmare.

http://www.chemexper.com/ - mouck XUMHYECKUX COSAMHEHUI B pa3IMUHBIX 0a3aX JaHHBIX
http://www.dmb.biophys.msu.ru - Uudopmannonnas cuctema «/[uHamMHuecKre MOJICIH B
OMOJIOTUW», pACCUMTAHHAs Ha IIMPOKHHA KPYr IOJIb30BATENeH, BKIOYaeT B ceOs
THIIEPTEKCTOBBIC  JIOKYMEHTBI M PEIIMIMOHHBIE 0a3bl JaHHBIX M OOeCcreuuBaeT
YHU(DUIIUPOBAHHBIN JOCTYN K pa3HooOpa3HOW WH(OpMAIMK MO JTaHHOW NPEAMETHOM
o0nacTu.

http://www.elibrary.ru/defaultx.asp - Hayd4nast osnexktpoHHas OuOIHOTEKa, KPYIMHEHUIIWil
poccuiickuii MHGOPMAIIMOHHBIA TOpTal B 00JIACTM HAYKH, TEXHOJOTHU, MEIUIIMHBI U
o0pa3oBaHusl, coJepKaliii pedeparsl U MOJHBIC TEKCThI Oosiee 12 MITH Hay4YHBIX CTaTed U
nyOIuKauil.

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

https://sites.google.com/site/biologydarkow/enzymes?authuser=0 — BUPTYaJIbHBIN
CHMYJISITOP M3YYEHUS] KHHETUKU (PePMEHTATUBHBIX MpolieccoB (pazpadotan Jon Darkow)
https://amrita. olabs. edu. in/?sub=1&brch=5&sim=225&cnt=4 - B U P Ty a 1 b HBH H

CAMYJdASATOD H3MepeHUSH BSI3KOCTH pacTBOpDOM
MmeTonoM CtTokrkca (komMmnawuus 0Olabs)
chemagic. org/molecules/amini.html - owmmaiiu pecypc CheMagic Molecula,

MO3BOJISIIOIIUM MOJIEIMPOBATh CTPYKTYPY MOJIEKYJ M MCCIIEIOBAaTh UX MOTEHUHUAIBHYIO SHEPTHUIO B
3aJTUBUCTOCTH OT TIOBOPOTHOM M30MEPHH

http://www.tusearch.blogspot.com - TIoMCK 3JIEKTPOHHBIX KHUT, MyOJMKAIHii, 3aKOHOB,
I'OCToB Ha caiiTaXx Hay4HBIX JEKTPOHHBIX OMOIMOTEK. B mouckoBuke 0TOOpaHsbI JIydIiye
O61OIMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOXKHO CKadyaTh MaTepuajbl B MOJIHOM oObeme Oe3



http://www.protein.bio.msu.ru/biokhimiya/index.htm
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
http://www.tusearch.blogspot.com/

perucrpaiuy. B CUCOK BKIIIOYCHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCHTETOB M HAyYHBIX
OpraHu3aIui.

10. OBC «M3narenbctBo Jlanb». Aapec mocryma http://e.lanbook.com/

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

12. BBC «Aiibyke». Anpec nocryna http://ibooks.ru

13. BBC «Opaiit». Anpec gocryma: http://biblio-online.ru/

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YuedHo-1a00paTopHoe 000py10BaHME:

Aynuropus JUIsi TPOBEIEHUS 3aHATHH MPAKTHUECKOTro Tuma. Ayautopus oOopyaoBaHa:
cneyuanusupogannol (yaeOHON) mebenvio Ha 12 TIOCaTOUYHBIX MECT; 000pYIOBaHA MeXHUYeCKUMU
cpeocmeamu ooyuenus: Ilpoexrop Epson EB-X03, Dkpan ScreenMedia, Jlocka aymuropHas
MeJioBasi, MarHuTHasi, Jlaboparopus opran xumus - [1Ika¢ BertsokHOH AD-221"- 2 1iT., XuMHUYeCcKuid
mkad (crewtax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — 5 mT., XOJOJHJIbHHUK
«MuHCK» - 2IIT., Amnmapat Juis BepTUKAIBHOTO 3JeKTpodopesa — 1 mr., BakyyMHbIN ncnapuTens
PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mit., lesunterpatop Y/-20 — 1 wrt., MI3mepurens HOHHBIX
conpoTuBiieHUH (nmnenanca) - 1 mr., McTtounuk muranust mist snextpodopesa "Dnpd" — 1 mr.,
Ocmnorpad yHuBepcanabHbli AByxs1ydeBoit C-55 — 1 mt., Tepmoctat TC-80 — 1 mit., Lentpudyra
K-24 — 1 wr., Henarpudpyra MIIB-310 — 1 mr. HoyrOyk Lenovo G580 — 1 mT. cimyxammmu 1ist
npenctaBieHuss y4eOHON wuHbopManuu 1o uciuiuinHe «buodusukay yuebHo-Ha2AsOHbLIMU
nocobuamu, 00eCTIeYMBAIOIIUMHI TEMAaTHIECKUE WILTIOCTPALNH 110 JUCIUIUIMHE B BUJIE IPE3CHTAIIUH.

KomneloTepslit  kimacc (yueOHas ayauTopus) JUisi TPYNIOBBIX M WHAUBHIYaJTbHBIX
KOHCYJIbTAIlMi,  TEKYIIEro KOHTPOJII W  TNPOMEXKYTOYHOH  aTTeCTallid, OpraHU3aluu
CaMOCTOSITENTLHOM paboThI. AyTuTOpus 000pYA0BaHa: ClIeUaTIN3UPOBAHHON (YueOHOI) MeOeNbio Ha
20 mocalo4HBIX MECT, JOCKOW MEJOBOM; 00OpYyZOBaHA TEXHUYECKHMMH CpEACTBAMH OOy4YEHUS:
Cucremssiii 6110k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cuctemusiii 610kAthlon 2
X2 250, Monutop BenQ G252HDA - 8 mrt.; Cucremusiii 610k PentiumD 3.0GHz, MouuTop
Samsung 740N — 3 mT.; Mono6mok IRU T2105P — 2 mT.; Cuctemusiii 61ok Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusiii 610k Pentium G3250, Monutop BenQ GL2250 — 1 miT.;
Cucremuslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 wt.; Cuctemusiii 610k Pentium
G3250, Monutop Samsung T190N — 1 wt.; Cucremnsiii 650k tium G3250, Monutop Samsung 740N
— 1 mr.; ¢ HeorpaHnuueHHbIM JnoctynoM Kk cetu Murepner; IIpoekrop BenQ MXS503; sxpan
ScreenVtdiaEcot. HoytOyk Lenovo G580 — 1 mt. C HeorpaHUYeHHBIM JOCTYNOM K ceTH MHTepHeT
1 obecrieueHreM JI0CTyIa B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely OpraHUu3aIuHm.

[Tomernienust st XpaHESHUST ¥ TPOPIIIAKTHIECKOTO 00CITyKUBAHHSI y4eOHOTO 000PYyJ0BaHUSI.
Aymutopus 060pyoBaHa: CleUATU3UPOBAHHON MeOenbio Ha 8 MocaJouHbIX MeCT; BBITsDKHON
mkad — lmr., Jlamurapusii mkadg — 2 mr., Tepmocrar TC-80 — 2 m., JlabopaTopHbIii cToI
MeTauindeckui — 3 1T., JJabopaTopHbIil CTON ¢ pe3MHOBOI MOBEPXHOCTHIO — 2 MIT., XOJIOAUIBHUK
«ATnanT» — lmt. Mukpockon MOHOKYJsIpHBIN — 8 T, Mukpockon "buonam"-1 mr., Ctepunuzarop
napoBoit BK-75 IIT "T3MOM" — lwr., [Iunerka aBromaruueckass Jlennuner 0,5-10 m"-1 mr.,
[Munerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokynsip"-1 wr., [Ipoekrop OBepxen'-
1 mr., [Ipoektop View Sonic"-1 mr., IIpoektop View Sonic"-1 mrt., Hoyroyk Lenovo"-2 miT.,
[Tpuntep Brother -1 mrT., [Ipuntep Canon -1 .

6.2. IlporpaMmMHoOe obecnieyeHme:

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). Jlorosop Ne(03-016-14 ot 30.10.2014r.


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

Kaspersky Endpoint Security mst 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n050ps 2016r KES. Cuet NePCI[3-000147 u AKT ot 23H050pst
2016r JTu.Ne1B08161103014721370444.

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

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

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

6.3. TexHnuyeckue u JIeKTPOHHbIE CPeACTBA:
[Ipe3eHTanuu no BceM TemMaM Kypcea;
Bupryansnsie cumyinsitopsl: «Lactase Enzyme Simulation», «Viscosity of a liquid - Stoke's
method», «CheMagic Molecula», «Ramachandran Plot Inspectiony;
Cucrema 3JIeKTPOHHOTO TECTHPOBaHMs Ha 6a3e oOpa3oBarenbHOro nopraia Educa

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Jns ocBoeHust aucUIuinHbl «brodu3nka» NMpUMEHSIOTCS CIeayromue o0pa3oBaTebHbIC

TCXHOJIOTHH:

Huppopmayuonnas nekyus - 3TO CXKATOE HM3IOKEHHE OCHOBHBIX HAyYHBIX (PAKTOB, YTO
SIBJISICTCSL 0301 JUTSI aHAJIM3a PACCYKICHHH, OI[CHOK.

Jlexyus-eusyanuzayus. YUYUT CTYIEHTOB MPeoOpa3oBbIBaTh YCTHYID M MUCHBMEHHYIO
MHGPOPMAIIHIO B BU3YATbHYIO (OpMY, 4TO (POPMUPYET y HUX MPOPECCHOHATTLHOE MBIIIJICHUE
32 CYET CHCTEMATH3allMd W BBIACICHUS HAaMOOJee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
coliepkaHusi o0yueHus. 3aaya MpenojaBaTeis UCIOIb30BaTh Takue (OPMbI HATISHOCTH,
KOTOPBIC Ha TOJBKO JAOTMOHSIOT CIIOBECHYIO HH(POPMAIIHIO, HO ¥ CAMH SIBJISFOTCS HOCHTEIISIMU
nHpopManuu (CXEMBbl, PUCYHKH, CIANAbI-TIPE3CHTALNH, U T.I.). DTOT BUJ JEKLIUU JIy4Ile
BCET'0 UCIIOJIL30BATh HA JTarle BBEJACHHS CTYICHTOB B HOBBIN pa3Jiesl, TEMY JTUCIUTUIHHEIL.
Jlabopamopuvie 3aHamus — 3aHATUS, HalleTIEHHbIE Ha (QOPMHUPOBAHUE MPAKTHUECKUX
HABBIKOB C HCIOJb30BAaHHUEM MPHOOPOB M TeXHUYECKUX cpeAcTB. [IpenHasHaueHbl AMs
yTIyOJIeHHsS ¥ 3aKPETICHHSI TCOPSTHUSCKUX 3HAHUH, Pa3BUTHUSI HABBIKOB CAMOCTOSITEIILHOTO
sKcriepuMeHTupoBaHus. JlaboparopHble pabOTBI MOTYT BBINIOJNHATHECS B yIaJICHHOM
JTUCTAHIIMOHHOM PEXHUME TIPH UCIIOJIb30BAHUN BUPTYAIBHBIX CUMYJISTOPOB.

Ipaxmuueckue 3anamus — 3TO 3aHATHE, TPOBOAMMOE MO PYKOBOJCTBOM IMPEMNOIaBaTENs B
yuyeOHOW ayauTOpHH, HANpaBlIeHHOE Ha YIiyOJeHHe HAayYHO-TEOPETHYECKHX 3HAHUN U
OBJIQJICHUE OMNpECIICHHBIMH METOJaMH CaMOCTOSATENBHON paboThl, KOoTOpoe (opMHpYyeET
npakTudeckue ymenus. OqHoi u3 popm MpakTUYECKUX 3aHATUN SBISETCS KOJJIOKBUYM.
Konnoxeuymvr — BuIl yaeOHOTO 3aHSTHSI, MPOBOJAUMOTO C LIEIHIO TMPOBEPKH W OICHUBAHUS
3HaHUW ydamuxcs. KoJJIOKBUYM MOMKET MPOBOAUTHCS B (OpME WHIMBUIAYATBHON Oecenbl
MpenojaBaTelis co CTYACHTOM UM KaK MacCOBBIN orpoc. B xone rpynmnoBoro o0CyKaeHus
CTYJICHTHI Y9aTCs BHICKa3bIBaTh CBOIO TOUYKY 3PEHUS 110 OIIPE/ICIICHHOMY BOTIPOCY, 3aIlUIIATh
CBOC MHEHHWE, MPUMEHsS 3HaHUS, MOJIyUeHHbIE Ha 3aHATHUSAX MO mpeaMery. B xoxe
KOJUTOKBHYMa TakK)Ke MPOBEPSIOTCS MUChMEHHBIC Pa0OTHI CTYICHTOB, IMPOBOIUTCS 3alUTa
JIOKJIaJIOB.

Camocmosmenvhas paboma cmyoenmos (cMm. 1.4.4).

Jlucmanyuonnsie obpazosamenvHvle MEXHONI0UU. Ion JTUCTAHIIHOHHBIMU
o0pa3oBaTeNbHBIMA  TEXHOJIOTHSIMH ~ TIOHMMAlOTCS  OOpa3oBaTelbHBIE  TEXHOJOTHUH,
peainzyeMble B OCHOBHOM C TPUMEHEHHEM WH(OPMAIMOHHO-TEICKOMMYHHKAITHOHHBIX
cereil. [Ipu ocBoeHNM AUCIUTIIHHBI «bHOGU3NKaY UCTIONB3YETCS KOMNbIOMEPHblEe Cemesble
mexnonoeuu (MHTEPHET-TEXHOJIOTHH) — CIOco0 IMCTAHIMOHHON Tepenadu uH(opmaruy,
OCHOBaHHBIM Ha HWCIOJB30BAaHUU TJIOOATBHBIX M JIOKAIBHBIX KOMITBIOTEPHBIX CETeH IS



obecrieyeHus: JOCTyna 00ydJaroumxcss K HHPOPMAIMOHHBIM 00pa30BaTeIbHBIM pecypcaM U
st GOPMHUPOBAHHUS COBOKYITHOCTH METOIMYECKHX, OpPraHM3alMOHHBIX, TEXHUYECKUX H
MPOTPaMMHBIX CPEACTB PEaTM3alMy M YNPABJICHUS y4eOHBIM HPOIECCOM HE3aBUCHUMO OT
MecTa HaXOXJICHHS ero CyObeKToB. /11 opraHu3anuy AUCTaHIIMOHHOTO O0YYeHHS Ha OCHOBE
THX TEXHOJOTHH HCIONB3YyeTCs CIHEIHaTU3UPOBAaHHOE MPOTPAMMHOE CPEICTBO -
obpasoBatensHbIid mopran UI'Y (educa.isu.ru).

Vill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIIIA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA
J11st BXOTHOTO KOHTPOJISI OIIGHKH YPOBHS 3HAHUHU CTYJICHTOB HCITOJIb3YETCSl TECTUPOBAHKE IO
OCHOBHBIM pa3JiejiaM MaTeMaTHKH, PU3NKH, XUMHU, OMOXUMHUH U MOJICKYJISIPHON OHMOJIOTHH.

Jemoncmpayuonusiii éapuanm mecma 0 6X0OH020 KOHMPOis
1. VYuuBepcaipHas ra3oBas MOCTOSIHHAS — 3TO pabOTa, KOTOPYIO COBEPIUIMT MPH YBEITHYCHHU
temieparypsl Ha 1K B n3ob6apHom nporuecce:
a) 1 krrasa; 6) 1 kmoxb rasa; B) 1 M® raza; r) 1 nuTp rasa;
2. XuMHUecKas peakius, COMPOBOKIAIOMIASCS BBIICICHHEM TEIUIOTHI:
a) 9K30TepMHUYECKas; 0) SJHIOTEPMHUYECKas; B) TOMOTE€HHAs; I') reTepOoreHHast
3. Haiimure npomsonnyto pynxiuu f(X) = 2x3 -3x?+6x-6:
a) 6X2-6X+6; 6) 6X>-6X; B) 6X>-6X+6; ) 6X>-6X+6
4. Kaxkwue cBsi3u 00pa3yroT o-Cripajib BO BTOPUYHOM CTPYKType Oenka?
a) Bannep-Baanbca; 6) ruapodo6HbIC; B) IENTUIHBIC; T) BOAOPOIHBIC

Ol(eHOIIHble mamepuajibl meKyuieco KOHmpaoJia

OneHouHbIE MaTepUaNbl TEKYIIEro KOHTpoJsi (opmupyrorcs B coorBercTBuu ¢ JIHA
yHUBepcuteTa. B pamkax nucuunianssl «bruodusnka» ncnoias3yores ciaenyromue GopMbl TEKYIIEro
KOHT [20]’[5[:

YCTHBIN OIIPOC;

TECTUPOBAHUE,;

pelieHue 3a1ady;

3alUTa OTYETOB I10 MPAKTHUECKUM paboTam

KOHTPOJIb CAMOCTOSITEIbHON paOOTBHI.

CDOHJI OILICHOYHBIX CPCACTB BKJIIOYACT.

TECTOBBIE 3aJJaHuUs 110 AUCLUIUIMHE,

KOHTPOJIbHBIE BOIIPOCHI;

3a/1a4u;

[IepeYEHb TEM JI0KJIAJI0B;

BOMPOCHI I camocTosTesbHOro nzyuenus (CPC);

MNEPCUYCHb DK3aMCHAIIMOHHEBIX BOITPOCOB.

HazHaueHue o1eHOYHBIX CPEJCTB: BBISIBUTH ChopMUpoBaHHOCTH Komnerenuuu [1K-1 (cm. 1.
I11). CTyzneHTbl, HE BBIMOJHHUBIINE 33/IaHHS TEKYIETO KOHTPOJIS MM MOJYYUBIIUE 32 HUX OLCHKY
«HE YJIOBJIETBOPHUTEIBHO», O MPOMEXKYTOYHOH aTTeCTallud HE JOIYCKAIOTCs, IOKa He OyayT
JIMKBUJUPOBAHBI BCE 3a10JDKEHHOCTH.

JleMOHCTPAallMOHHbIE BAPMAHTHI TECTOB [JIsl TEKYIEro KOHTPOJIs
1. MamemamuuecKkuil cmblcll Kpumepus yCmouyusocmu CmayuoHapHo20 COCMOAHUA!
a) 00JIaCTh JOMYCTHUMBIX OTKJIOHEHHH OT paBHOBeCHs - & 0) BEeIMYMHA OTKIOHEHHUS! CUCTEMBI OT
CTaI[MOHAPHOTO COCTOsIHMS — & B) IepBas MPOM3BOJHAs mccieayeMor pyHkuuu — f'(X); 1) 3HaK
MepBOi MPOU3BOIHOM HccneayeMoin Gpyrkium: f(X) < >0



2. Kaxoea ycmoiiuueocms cmayuonaphvix cocmosanuil 6 cucmeme dx/dt=ax-b?
a) JBa YCTOMYMBBIX CTallUOHAPHBIX COCTOSIHUS; O) JBa HEYCTOMYMBBIX COCTOSHUS, B) OJHO
YCTOMYMBOE U OJTHO HEYCTOMYMBOE; I') HET CTALIMOHAPHBIX COCTOSHUM.

PacueTHble 3324y JJIsl TEKYIIEro KOHTPOJISI IO KaX/I0M TeMe MpeCTaBlICHbl B aBTOPCKOM
MeTOAMYECKOU pa3paboTrke: buodusuka: yaeoHo-meroanueckoe mocooue / A. A. Ilpucrarka, I'. B.
Opunoga, 3. A. Edpemenko, B. JI. Muxaitnenko, B. I1. CanoBapoBa. — Mpkytck: M3naTenscTBo
Ury, 2021. (Ipunoxenue 1)

Kpumepuu oyenusanus pewenus 3a0au:
OneHka «omauuno» BBICTABISETCS, €CIM 3ajJada pellieHa [PaBUIbHO, B XOJAE pELICHUS
MPOJEMOHCTPUPOBAHbl ~ MOHUMAaHHE  METOAa  pEeUIeHHs, MPaBUIBHOCTb  HCIIOJIb30BAHUS
KaTeropHaJibHOTO arapaTa, CloCOOHOCTh UHTEPIIPETUPOBATH PE3YyIbTaThl, IPUBEICHO JACTATILHOE U
MOJIHOE OMUCAHKE PEIICHUS;
OneHka «xopouio» BBICTABISAETCS, €CJIM 3ajJadya pelieHa NPaBWIBHO, HO CTYIEHT 3aTpylIHsETCs
U3JI0KUTH U 00OCHOBATH alITOPUTM PEIICHHUS U / WM UHTEPIPETUPOBATH PE3YIbTAThl PACUETOB;
OneHka «yooenemeopumenbHo» BBICTABISETCS, €CIIM 3a/aya pellieHa HeNpaBWJIbHO, HO CTYIEHT
JEMOHCTPHUPYET BEPHBIN MOAXO] K IpodiieMe, MOCTaBICHHOH B 3aj1aue;
OneHka «HeyoosnemeopumensHoy BbICTABIIAETCS, €CIIH 33a4a pellieHa HEMPABUIIbHO WIIH HE pelIeHa
BOBCE.

KoHTpoJibHbIE BOMPOCHI 10 KaXJ0W TeMe IMPEeACTaBICHbl B aBTOPCKOW METOIUYECKOM
pa3paboTtke: buodusuka: yaueoHo-MeToauueckoe mocodue / A. A. Ilpucraska, I'. B. IOpunoga, 3. A.
Edpemenko, B. JI. Muxaiinenko, B. I1. CanoBapoBa. — Upkyrck: M3natenscto UI'Y, 2021.

Kpumepuu oyenusanus omeemos na KOoHmpobHvle 80NPOCHL.
1) nosnHOTA M IPaBUIILHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3y4EHHOT0;
3) s3p1KOBOE 0OPMIIEHHE OTBETA.
OTBeT OLIEHUBAETCA HA «OMIUYHOY», €CIU CTYIEHT: MOJHO M3JIaraeT M3Y4eHHBIH Marepuai, AaeT
MIpaBWJIbHOE ONpEENIEHHOE MOHATUMN; OOHApyKMBAaeT MOHMMaHHE MaTepuana, MOXeT 00O0CHOBATh
CBOU CYXJI€HUS, IPUMEHUTh 3HaHUS Ha MPaKTHKE, TPUBECTH HEOOXOUMbIE TPUMEPHI HE TOJIBKO I10
y4eOHHMKY, HO M CaMOCTOSITEIIbHO COCTABJICHHBIC, W3JaracT MaTepuana MOCJIEI0BATENbHO U
MPAaBUIIBLHO C TOUKU 3PEHUSI HOPM JIMTEPATYPHOTO S3bIKA.
OTBEeT OLEHMBAETCS HA «XOpPOwlo», €CIN CTYIEHT NaéT OTBET, YAOBJIECTBOPSIOLUIMM TeM Xe
TpeOOBaHUAM, YTO M JUISI OLEHKH «OTJIMYHO», HO JIONMycKaeT 1-2 OmMOKH, KOTOpBIE caM >Xe
UCIPABIISET, U 1-2 HeA0YETA B TOCIEA0BATEIBLHOCTHU U SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.
«¥Yooeremeopumenvro» CTaBUTCS, €CIM CTYyIEHT OOHApy>KUBAeT 3HAHWE U MOHMMAaHUE OCHOBHBIX
MOJIO)KEHUH TEMBbI, HO MpPH 3TOM: M3JIaraeT MaTephall HENOJHO U JOIMYCKaeT HETOYHOCTH B
OIpeJIeIeHUH MOHATUH WK GOPMYIHPOBKE TEOPUIA; HE yMEET JOCTATOUHO INIyOOKO U JJOKa3aTeIbHO
000CHOBATh CBOM CYKJICHUS U TIPUBECTU CBOM MPUMEPHI; U3J1aracT MaTeprall HeMocle0BaTeIbHO U
JIOMYCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHHH HU3JIaraemMoro.
OneHka «HeyoosenemeopumenbHoy CTaBUTCA, €CIM OTBET HE YJIOBIETBOPSET TpeOOBAHUAM
MIOJIOKUTETILHOM OLIEHKH WM CTYACHT OTKa3bIBaeTCs OTBEYATh HA KOHTPOJIbHBIE BOIIPOCHI

Ouenounvie mamepuasvl 0713 RPOMENHCYMOYHOI ammecmayuu é opme IK3amena

dopma mpOMEKYTOUHOM aTTecTauuu - 3k3amen. Cucrema oneHok: nartudamibHas. OC sToro
TUNA JTOJKHBI BBISBIIATH CTETIEHb OCBOCHHUSI TEOPETUUECKUX 3HAHUN Kak 0a3y ais GOopMHpOBAaHUS
KOMIICTEHIM, yMEHHs WX TPHMEHATh B CHUTYAlHsIX, MOJACITUPYIOMUX MPOPECCHOHATHHYIO
JesITeNbHOCTD, a Takke chopmupoBanHocTh koMneTeHuuu OIIK-2, 3assnennoii B m. 11I.

IIpuMepHBI CHUCOK BONPOCOB K YK3aMEHY
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bruodusuka: 00beKT ucciea0BaHus, e, 3a1a4u, MeToIbl. OCHOBHBIE HCTOPUYECKHE 3TAIIbI
CTaHOBJICHUS U Pa3BUTHA JUCLIUILINHEL.

OcHOBHBIE OCOOCHHOCTH KHHETUKHM OHOJOTHYECKHX MPOIECCOB Ha S3BIKE XUMHUYECKOU
KUHETUKH.

Maremaruueckoe MojienupoBanue B Ouosnoruu. Buasl moneneit. Meroasl ucciieqoBaHuUs
KMHETUKH CJIOXKHBIX CUCTeM. MoJenn JMHAMHUKY YUCICHHOCTH MTOIYJISLUH.

KayecTBeHHOE HccaeoBaHMe MPOCTEHIINX MOJIENe OMOIIOTHYecKUuX rnporeccoB. [lonsTue
CTallMOHAPHOI'O COCTOSIHUS U €0 YCTOMYUBOCTH.

Omnpenenenre ycTOMUMBOCTH cUCTEMBI 110 JIsAmyHOBY. /luHaMUKa YUCIEHHOCTH MOMYJISINH B
OTKPBITON CUCTEME

Mogenu cucteM U3 JBYX AaBTOHOMHBIX Ju(QepeHnnanbHbIX ypaBHEHUN. MeToabl
KayecTBEHHOU Teopuu IuddepeHIaIbHbIX YPaBHEHUH B aHAIN3€ JUHAMUYECKUX CBOMCTB
OMOJIOTMYeCKHX TpoIieccoB. MeTo pa3oBBIX TOPTPETOB.

XapakTepuCTUUECKOE YPAaBHEHUE U TUIII CTAL[MIOHAPHBIX COCTOSIHUI Ha (a30BOM MIIOCKOCTH.
Mopenb cucTeMbl JMHEHHBIX XMMHMYECKUX PEakUMi U Mojenb JIOTKM — CpaBHMTEIBHbIE
ACIIEKTBHI.

budypkamuu nHa ¢das3oBoil TUIOCKOCTU. buosormyeckue TPUTTEPHI, aBTOKOI€0ATEIBHBIX
npoueccax. lIpenenbHbli HUKI, yCI0BUS €r0 BO3HUKHOBEHMS. [Ipumepsl.

Mogaenu Bosbrepa.

bazosas monens bproccensitop.

Pacnpenenennsie cucreMbl. Y paBuenue quddysun. Cucrema «peakuus-auddysus.
TepmoauHaMuka, Kak HayKa, M3y4arolas oOlre 3aKOHOMEpHOCTH 00MEHA U MpeBpalleHus
sHeprun. Knaccudukanus TepMmoguHaMuIeckux cucteM. [1epBblii 3aK0H TEPMOAMHAMUKHA U
€ro MPUMEHUMOCTb K OMOJIOTHUECKUM CUCTEMAM.

Bropoii 3ak0H TepMoHHAMHUKH. TepMOIMHAMHYECKOE PABHOBECHE.

W3MeHeHne 3HTPONHUU OTKPBITBIX CUCTEM. TepMOIMHAMUYECKUE YCIIOBUS OCYILECTBICHUS
CTAallMOHAPHOT'O COCTOSTHUS.

M3MeHeHne CBOOOJHOM SHEPIMM XUMUYECKUX peakuuid. TepMoInHaMHUecKoe CONpsKEHHE
peakuuii. TernoBsie 3 GeKThl B OMOIOTUYECKUX CHUCTEMAX.

CooTHolIeHnE MEX 1y 3HAaYEHUSIMH JIBWKYILUX CHJI U CKOpocTell nporeccoB. COOTHOLIEHHE
B3auMHOCTH OH3arepa.

TepMonnHaMuyecKkue KpUTEPUH JOCTHIKEHUS CTALlMOHAPHBIX COCTOSHUN M UX YCTOMYUBOCTH
B IuHeHoM obnactu. Teopema [Tpuroxuna.

Henuueitnas TepMoanHamuka HeoOpaTHUMbIX nporeccoB. Kputepuil —ycrtoitunBocTu
CTAIMOHAPHBIX COCTOSIHUN B HEJIMHEWHOW 00J1acTH.

Cratuctuueckoe HCTONKOBaHME OHHTponuu. Popmyna bosnpnMana. OHTponus H
nHpopmanus.

Kunetnka gepMeHTHBIX peakiuii. YpaBHeHHe Muxasnuca-MeHTeH.

OmnpeneneHne KUHETHMYECKUX MapaMmeTpoB (epMeHTaTUBHOM peakuuu. KoopauHatbl
Jlantnyusepa-bepka.

AxtuBatopsl U HMHrHOUTOphHl. OTOOpa)K€HHE pa3HbIX THUIIOB MHTHMOWPOBAHUS B MPSIMBIX
00paTHBIX KOOPMHATAX.

CybctpaTHOE YrHETeHHE, ero OMO0I0rHuecKuil cCMbICI. BO3HUKHOBEHUE MpeieIbHbIX LIUKIOB
B CHCTEME C CyOCTpaTHBIM yrHeTeHHeM. Mojienb IIIMKOIn3a.

CratucTrueckuil xapakTep opraHu3anuu noaumMepoB. OObeMHBIC B3aMMOJCUCTBHUS H
nepexopl rI00yna-KiIyooK B MOJTUMEPHBIX OMOMOJIEKYIax.

Tunsl B3auMoneiicTBusl B Makpomoliekynax. Cunbsl Ban-nep-Baanbsca, BomopoaHasi CBs3b,
NEKTPOCTATUYECKUE B3aUMOAECUCTBHS, BHYTPEHHEE BPALlICHUE U TIOBOPOTHASL U30MEPHSI.
Kondopmannonnass sHeprus mnonunentuaHod unenu. I[IpocTpaHCTBeHHAss opraHu3aius
0€JIKOB U HYKJICMHOBBIX KHCIIOT.

CocrosHue Bojbl M TAPOPOOHBIE B3aUMOEHCTBUS B OUOCTPYKTYypax.



29. KondopmarmoHnHas oJJBUKHOCTh OEITKOB M0 JaHHBIM Pa3InYHBIX MeToA0B: SIMP- u TIMP-
CHEKTPOCKOMUSI.

30. JIroMHHECIIEHTHAsI CIIEKTPOCKONHS ¥ BHYTPHUMOJEKYJISIpHAsl MOJIBUKHOCTH OHOMOJIEKYI.
[Tpuniun ®panka-KoHgoHa.

31. MexaHu3MblI JIEKTPOHHBIX MIEPEXO00B B OMOMOJIEKYIIax

32. CoBpeMeHHbBIE MPEACTABICHUS O MEXaHU3MaxX (epMEHTATUBHOTO KaTalin3a. DJIEKTPOHHHO-
KOH(OPMAaLMOHHbIE B3aUMOJICHCTBHA B ()epMEHT-CYOCTPaTHOM KOMILIEKCE.

33. CtpykTypa 1 pyHKIIMU OMOJOTUYECKHX MeMOpaH.

34. duszndeckne U AMHAMHYECKUE CBOMCTBAa OMoMeMOpaH. JIMmocoMel.

35. IloBepXHOCTHBIN 3aps] MEMOpPAaHHBIX CHUCTEM, MPOUCXOKIECHUE AIEKTPOKUHETHUYECKOIO
MOTEHIIHAJIA.

36. ITaccuBHBIN U aKTUBHBII TPAHCIOPT BEUIECTB Uepe3 MeMOpaHbl. TpaHCHOPT HEANIEKTPOIUTOB.

37. TpancnopT HOHOB Yepe3 MeMOpaHbl. DIEKTPOXUMHUECKUI MTOTSHIIUAL.

38. Mounsle paBHOBecHsI Ha rpaHulle paszniena (a3. Ypasuenue Hepucra

39. Ypasuenue snexrpoauddysun Hepucra-ITnanka.

40. Tuddy3uble moTeHIIUANLI B pacTBOpe. YpaBHeHue ['enaepcona

41. Membpannsblii quddy3Hbli notenuan. Y pasaenue ['oapamana.

42. CootHomienue Yccunra-Teopenna.

43. bruosnekTpudeckue MoTeHnuanbl. [loTeHnman mokos.

44. buosnexkTpuueckue MnoTeHnuansl. [loTeHnuan nelcTBUS — MeXaHU3Mbl 00pa3oBaHUS U
OHMOJIOTruIecKast poJib.

45. IlepeHoc 3MeKTpPOHOB U TpaHchopMalys SHEPruu B OnoMeMOpaHax.

Kpumepuu oyenku:

«Omauynoy»: OTBET TOJHBIA, OTPAKAIONINA OOJBIIMHCTBO CTOPOH PAcCMaTPHBACMOIO BOIIPOCA; B
OTBETE TPAMOTHO HCIIOJIB3YETCS TEPMHUHOIOTHS M JAOTCS OIPEIEJICHUsS; IMPOBEICH aHau3,
CpaBHEHHUE U IPUBEICHBI KOHKPETHBIE TPUMEPhL. OTCYTCTBYIOT OIIMOKH B POPMYITHUPOBKE TEPMUHOB
1 OIleHKE (DaKTOB.

«Xopowo»: B OTBeTe OTpPaXEHA OCHOBHAs CYTh pPacCMaTPUBAEMOTO BOIPOCA; TPaAMOTHO
MCIOJIb30BaHa TEPMUHOJIOTHUS; IPOBECH aHAIN3, CPABHEHHE U MPUBEACHBI MpuMepkl. Jlomyckatorces
HE3HAYUTEIIbHBIC YITYIIICHUS ()aKTOB, HE3HAUYNUTEIIBHBIC OITMOKH B TEPMUHOJIOTHH.
«YooenemeopumenvHo»: CTyEHT BBIIOIHWI 33JaHUE, HO MPH TOM JOMYCTHJ NMPUHIUIUATIHHBIC
MOTPEIIHOCTH (HEe3HAHWE HEOOXOJMMOM JUIsi JaHHOTO BOIPOCAa TEOPUH, TEPMUHOJIOTHU U
¢bakTonorun).

«Heyooeremsopumenvrho»: TIPU OTBETE CTYJICHTOM HE BBIIOJIHEHBI TPEOOBAaHUS, YKa3aHHBIC IS
MOJIOKUTETIFHBIX OTMETOK UITU CTYACHT OTKAa3bIBAa€TCSI OTBEYATh Ha BOMPOCHI OHIIeTa.

— '

S/ nouent [lpucraBka A.A.

N}
__(mosmc)

[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO mo HampaBlieHHIO
06.03.01 buoxorus.

Ilporpamma paccmorpena Ha 3acemaHun  kadeapbl (DU3HKO-XMMHYECKON GHOIOTHH,
Ouounskelepun 1 OHOUH(OPMATHKH
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3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @ai?{f;ﬁ

Hacmoawan npozpamma, ne modxcem 0blmb 60CnpouU3ee0eHA HU 6 KaKou ¢hopme oe3

npeosapumenbHo20 NUCLMEHHO020 Pa3peuieHus Kapheopul-pazpadbomuuxka npozpammel.



