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1. HEJIM U 3AJIAYU AU CIHHUTIJINHBI
ean ocBOeHNUSI AUCHUNIMHBI (MOAYJISA):

Lesbr0 OCBOSHHMSI TUCIUIUTHHBI SIBIISICTCS: TO3HAKOMUTH CTYJICHTOB C OCHOBHBIMU HJICSIMH U
METOIaMH MaTeMaTHYECKOTO MOJICIIMPOBAHUS U UX IPUMEHEHHUEM B Pa3IMYHBIX 00JIACTIX
(U3UYECKON XUMHH.

3agauu :

3amauaMu OCBOCHUS UCIUTUTUHBI SBIISTFOTCS:

-OCBOCHHUE METOJIOB MOJICTTMPOBAHUS MOJICKYJISIPHBIX CUCTEM,

-BBIOOD MPABUIIBHOTO TEOPETHUECKOTO MOIX0/a B PEIICHUU KOHKPETHBIX (PU3UKO-
XUMHYECKHX 33/1a4 B MATEPUAIOBEICHUH, OMODU3NICCKUX MTPHIIOKEHHUSIX, HAHOTEXHOJIOTHH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl
Huxn (paznen) OIl: B1.0O
TpeGoBanus K MpeABAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

CrtpyKTypa 1 CBOMCTBA [TOJIMMEPOB

DU3NKO-XUMUYECKUE PACUETHI

JucuMIIMHbI (MOAYJ/IM) M IPAKTHKH, I KOTOPbIX 0CBOCHHE JAHHOW JUCIHHUILIMHBI
(MoayJisf) He00X0AMMO KAaK NpealecTBYOIIee:

OcHOBBI IepepabOTKH NOIUMEPOB

Kondopmanunonnsiii ananms

VYnpasiieHne Hay4HO-IIPOEKTHOM I€ATENbHOCTBIO

AKTyanpHbIE 3314l COBPEMEHHON xuMuu. Hacts 1.

AKTyaJIbHBIE 33/1a4U COBpEMEHHON XUMHHU. YacTs 2.

3. ObPBEM JJUCHHUIIINHBI

O01mas Tpy10eMKOCTh 6 3ET
YacoB 1o yueOHOMY MJIaHy 216
B TOM 4mcJIe:

camocTosiTeNbHas paboTa 119
4acoB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1.1: icnonb3yeT CylIeCTBYIOIINE U pa3padaThIBA€T HOBbIE METOUKH TOTYUYCHUS U
XapaKTepU3allMK BEIIECTB M MAaTEPUAJIOB /IS PEIICHUS 3a/1a4 B M30paHHOM 001aCTH XUMHUH WA
CMEXHBIX HayK

OIIK-1.2: cnonb3yeT coBpeMeHHOE 000pyI0BaHKE, TPOrPAMMHOE 00ECTICYCHUE 1
npodecCHOHANIbHBIC 0a3bl TAHHBIX JJIs1 PEIICHMS 33729 B U30paHHOW 00JIaCTH XUMUU WIIH
CMEXHBIX HayK

OIIK-2.1: ITpoBOAUT KPUTHUECKUN aHATIU3 PE3YIHTATOB COOCTBEHHBIX IKCIIEPUMEHTATBHBIX
U PaCcYETHO-TEOPETUUYECKUX pPadOT, KOPPEKTHO UHTEPIIPETUPYET UX

OIIK-2.2: ®opMynupyeT 3aKI0UECHUS U BBIBOJIBI IO PE3YJIbTaTaM aHAIN3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETUYECKUX paboT B M30paHHOI
00JacTh XMMUH UM CMEKHBIX HAayK



5. BUJAbI KOHTPOJIA

Bunel KOHTpons B cemecTpax:

OK3aMCHBI

KypCOBbIE pabOThI

6. A3BIK IIPEIIOJJABAHUSA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

HaumeHoBaHUeE pa3iesioOB U TEM

Bun
3aHATHSA

CeMm.

Yacos

IMpumeuanue

Paznen 1. BBeneunue

1.1

Tlonsarue o MCTOAax MOJACIIMPOBAHUA U
mopensx. Bunel mogeneii. Llenu
MOJICJIMPOBAHUS

Jlex

1.2

Maremarudeckas MOJ€CJIb KaK
NPUOIMKEHHOE OMMCAaHNE KaKOT0-JIN00
00beKTa B TCPMHUHAX MATCMAaTUKU.
YcTaHOBIIGHUS aJIEeKBATHOCTH MOJIEIN
M3y4aeMOMY OOBEKTY .

Cp

12

Paznen 2. Meton MonTte-Kapiio. Buasl
aHcaMb0Jiell ¥ cBoMcTBa X (YHKIUH.

2.1

denomeHonornueckul Metoa. Meron
MomnTe-Kapno

Jlex

2.2

MOJICKYJIa KaK CUCTCMaA
B3aHMOﬂeﬁCTBYEMHX aTOMOB

JIab

23

CooTBeTcTBHE C IPYTUMU MOJIEKYJISIPHBIMU
MOACIAMHU (MexaHH‘IGCKaﬂ, OJICKTPOHHO-
siiepHasi, TCOpeTUKo-rpadonas).

Cp

13

Pazgen 3. MexmonexkynsipHbie
B3anMojercTBrs. CTaTUCTHUECKas
TEPMOJMHAMUKA PEAIBHBIX CUCTEM. MeToabl
MOJIEKYJIIPHOW THHAMUKHU

3.1

MC)KMOJ'ICKy.TISIpHBIC B3aHUMOJICHCTBUS.

Jlex

32

Meroasl MOJIEKYJIAPHON AUHAMUKH

Jlex

33

Bun n npupona noteHIManos
MOJIEKYJIIPHOTO B3aUMOICVCTBUS

JIek

34

AJ'Il"OpI/ITMBI BBIYUCJIICHUA HEBAJICHTHBIX
B3aUMOIEHCTBUI

JIek

3.5

UucneHHOe HHTETPUPOBAHUE YPABHEHHI
JIBUKEHHUSL.

AJTOPUTMBI TEPMOJUHAMUYECKHUX
XapaKTEPUCTHUK CPEJIBL.

Jlek

3.6

CraTtucTudeckas TEPMOANHAMHKA PCATIbHBIX
CHUCTEM

JIab

3.7

MonexkyisspHas JuHaMHKa

JIa6

12




3.8 |YucieHHoe UHTErPUPOBaAHUE YPaBHEHU I Jla6 2 4
JIBUKCHHS

3.9 | AropuT™bl BBIYUCICHUS! HEBAJIEHTHBIX Jla6 2 10
B3aMMOJICHCTBHI TEPMOIUHAMUYECKHUX
XapaKTEPUCTHUK CPEJIbI

3.10 |Craructuyeckas TepMOJUHAMHUKA pealibHbIX | Cp 2 20
CUCTEM

3.11 | Metoabl MOJEKYIIPHON TUHAMUKHI Cp 2 26

3.12 | AnropuT™bl BHIYUCICHHI Cp 2 28

Paznen 4. MeToabl pacyeTa XapaKTepUCTHK
CUCTEM I10 IaHHBIM MOJICJINPOBAHMUSI

4.1 |Merononorus noctpoeHus: cxem pacueta u | Jlex 2 3
IMPOrHO3UPOBaAHUA. OcHOBHBIE IMOCTYJIAThI
CTaTUCTUYECKOU TCPMOANHAMUKHU.

4.2 | Merononorus mocTpoeHus cxem pacueta | JIabd 2 7
MIPOTHO3UPOBAHUS.

OObexTsl uccnenobanus. I enepupoBanue u
CUCTEeMAaTH3aIlis H30MEPOB Ha MHOXKECTBE
BBIOPAHHBIX OOBEKTOB.

BriBon pabouux dopmyn, yIOOHBIX AJis
pacueTta GU3UKO-XUMHUYECKHUX CBOWCTB
M3Yy4aeMbIX COCIMHEHUN B pa3HbIX
IpUOIMKEHUSAX

4.3 [IInoTHOCTH BEpOATHOCTH ((HYyHKIIUS Cp 2 20
pacnpenenenus) U ee CBOMCTBa.
MukpokaHOHUYECKUI aHCAaMOJIb.
Kanonunueckuii ancam011b.

4.4 Ox3ameH |2 27

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

s peanuzanuu OOIT u nmoBeIIeHNs KauecTBa 00pa30BaTeIBLHOTO Mpoliecca
UCTIONIB3YIOTCS ClIeayoIne o0pa3oBaTebHbIE TEXHOJIOTHH:
Cnncok 00pa3oBaTe/IbHbIX TeXHOJIOT Uil

1 [IIpoexTHas TEXHOJIOTHS

2 |Undopmanmonuslie (IUppoBbIE) TEXHOIOTUU

3 |AxtuBHOE ciymanue

JluckyccronHble TexHOIOrHH ((hopyM, CUMITO3UYM, 1€0aThl, akBapuyMHas IUCKYyCCus,
naHeJIbHAsl JUCKYCCUs, KPYTIJIbIN CTOJ, (hacHIMTHpOBaHHAS U T.J.)

8. OIEHOYHBIE MATEPHAJIBI IS TIPOBEJEHUS TEKYIIEN U
IMPOMEXYTOYHOM ATTECTALIIUA

8.1. OneHoYHbIE MaTEePHAJIbI JAJIA IPOBEIeHUs TeKYIeH aTTecCTAIMU
MNpCACTABJICHBI B ITPUJIIOKCHUN 1.
8.2. OneHo4Hble MaTepHAJIbI JJIS1 IPOBEACHUS IPOMEKYTOYHOM aTTeCTALIUH
IIPEJCTABIIECHbI B IPUJIOKEHUH 1.
8.3. TpeOGoBaHus K PeITHHI-KOHTPOJIIO

npencraBieHsbl B mpuiokeHuu 1. Ilkana v KpuTepuu BHICTABICHUS OLICHOK OMHCAHBI B




JIOKAJIbHOW HOPMAaTUBHOM IOKyMEHTalUM TBEPCKOro rocyJapCTBEHHOTO YHUBEPCUTETA
(ITonmoxenue o peUTHHTOBOM cucTeMe 00ydeHus CTyieHToB TBI'Y).

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBIL (MOLY.JIS)

Pexomenayemas Jqureparypa

OcHoBHas

Hudp Jlureparypa

JL1.

1 |byteipckas E. B., KomnbsrorepHas XuMusi: OCHOBBI TEOPHH U paboTa ¢ MporpaMMaMH
Gaussian u GaussView, Mocksa: COJIOH-ITPECC, 2011, ISBN: 978-5-91359-095-4,
URL: https://biblioclub.ru/index.php?page=book&id=226995

JI.1.2 |Ilanuues, [TannueBa, BoskoBa, Maremarnueckue MOJI€IM B €CTECTBEHHbBIX HayKaxX:

xumusi, Mocksa: FOpaiit, 2022, ISBN: 978-5-534-11297-9,
URL: https://urait.ru/bcode/495656

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

Ol

C. B. 3BonapeB OCHOBBI MaTEMaTHYECKOTO MOIeIHpOBaHus / Y4ueOHoe mocodue/
VYpansckuii penepanbueiii yausepeuter. 124 ¢, 2019 . :
https://elar.urfu.ru/bitstream/10995/68494/1/978-5-7996-2576-4 2019.pdf

92

3aBoauHCcKui, B.I'. KomnbsroTepHoe MoienupoBaHue HaHOYACTUIl U HaHOcucTeM / B.I.
3aBoguHCKUi. - MockBa :@uszmatiurt, 2013. - 175 c. : un., cxeM., Tadn. - bubnuorp. B KH. -
ISBN 978-5-9221-1397-7 :  http://biblioclub.ru/index.php?page=book&id=457710

IlepeyeHsb MPOrpaMMHOTO odecedeHUsI

Kaspersky Endpoint Security 10 nns Windows

Adobe Acrobat Reader

WinDjView

OpenOffice

Mathcad 15 M010

MATLAB R2012b

Origin 8.1 Sr2

HyperChem

Nel Hol IEN] No | BV, RSN OS] I (O B

Muorodyukuronansabii pegakrop ONLYOFFICE

Cospemennblie npogeccnoHaNbHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbBIE
CHCTEeMBbI

Penosurapuii Tel'Y

Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha sxypHasb)

ObC TBI'Y

SBC IPRbooks

OBbC «YHuBepcuterckas OUOIHOTEKa OHIIANHY

AN | B W] N

ObC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)

AyauT- OoOopynoBanue




3-3086 |KOMIUTIEKT yueOHOU Mebenr, IepeHOCHOW HOYTOYK, TPOEKTOP, BECHl AHATUTUYECKHE,
Hacoc GOpBAKYyMHBIN

3-410 UBII, koMObIOTEPHI, MPUHTED

11. METOJUYECKUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUIINHDBI

VY4eOHas nporpamma:

I. BBEAEHUME. IOHATUE OMETOAAXMOJEJIMPOBAHU AN MO/JIEJIAX. BU/JIbI
MOJIEJIEM. LIEJIX MOJIEJINPOBAHUSL.

Maremaruueckasi MOJIeTb Kak MPUOIMKEHHOE OMTMCaHNE KaKOTO-IN00 00beKTa (SBICHHS,
npolecca) B TEepMMHAX MaTeMaTUKU. TpHU OCHOBHBIX 3Talla MaTeMaTH4YECKOI0 MOJIeIMpoBaHus: 1)
MCXOJIHBIC TIPEATIOCHUIKH U IOCTPOCHHUE MO ((HOpMYyTHUPOBKA HCXOTHBIX MOJOKEHHA,
COCTaBJICHUE MAaTEMaTUYECKUX BBIPAKEHU); 2) pellIeHne MaTeEMaTUYECKOH 3aauu, K KOTOpOi
IPUBOJIUT MOJEIb (BBIOOp MaTEMAaTUUYECKOT'0 anrapaTa, peajln3alus alrOpUTMOB U IPOTPaMMHBIX
CpPEeZCTB, OIY4YECHUE BHIXOAHON KOJIMYECTBEHHOM HH(POpMANKK); 3) YCTAHOBICHHS aI€KBAaTHOCTH
(coOTBETCTBHUSA) MOJIEH U3yHaEMOMY OOBEKTY (3KCIIEpUMEHTANIbHASI IPOBEPKA MOJIEIIH).

II. METOJIMOHTE-KAPJIO. BUJIBIAHCAMBJIEM CBOMCTBA UX ®YHKIIW.

denomenoornyeckas ((I)I/I?J/IHGCKB.}I) MOJCJIb: MOJICKYJIa KaK CUCTCMaA
BSaHMOHeﬁCTByMMHX aTOMOB. HapHLIC B3aHMOﬂeﬁCTBHH " KpPaTHBLIC. BasnenTtHrle 1 HeBaJIEHTHLIE
B3anMoJieiicTBus. Buibl B3anMoelcTBU B MOJIEKYJIax (110 OTJENIBbHBIM KJ1accaM COCTUHEHUI):
3aMCIICHHBIC MCTaHa, OTaHa W IIpOoIlaHa (I/I HX aHaJIOTOB CUJIaHa, MOHOI'CpMaHa, AMCUJIaHa,
MCTUJICUJIaHA U T.,Z[.), 3aMCIICHHBIC OTUJICHA, 66H30J’Ia, IMHUKJIOIIPOIIaHa, Ky6aHa u ap.

COOTBETCTBHUE C APYTr'UMHU MOJICKYJIIAPHBIMA MOJCITISIMHA (MeX&HI/I‘-IeCKaH, OJICKTPOHHO-
sJiepHasi, TCOpeTUKo-rpadonast).

III. MEXXMOJIEKY JISIPHBIEB3AUMOJENCTBUSA. CTATUCTUYECKAS
TEPMOJNHAMMUMKA PEAJIbHBIX CUCTEM.

CraTtucTuueckre BhIpaKeHHs JUIl OCHOBHBIX TEPMOJMHAMUYECKUX (QYHKIUI - BHyTpEHHEH
SHEPIHUH, SHTPONHUH, 3Heprun ['enpmronsia, sHeprun I'n60ca, TEMI0OEMKOCTH U XUMHUYECKOTO
noreHuuana. MosjekynspHas CyMMa 10 COCTOSIHUAM U CyMMa 110 COCTOSTHUSIM MaKpOCKOIIUYECKOU
cuctemsl. [locTynarenpHas cymma o coctosiHusAM. COCTaBIIAIOIINE SHTPOIIUH, BHYTPEHHEN
SHEPIUU U TEIIOEMKOCTH, 00YCIOBIEHHBIE IOCTYNATEIbHBIM JIBUKEHHUEM.

IV. METOIbI PACUETA XAPAKTEPUCTUK CUCTEM 10 JTAHHbIM
MOJIEJIMPOBAHUA

MeTo10510THS TOCTPOCHUS CXEM pacueTa U MPOTHO3UPOBAHHUS.

OObeKThl uccneaoBanus. ['eHeprpoBaHUe U cUCTEMATH3AIUs H30MEPOB Ha MHOYKECTBE
BbIOpaHHBIX OOBEKTOB.

BriBon pabounx ¢hopmMyi, yIoOHBIX A pacueTa PU3NKO-XUMUYECKUX CBOMCTB M3y4aeMbIX
COEIMHEHUH B pa3HbIX MPUOIMKEHUSX.

MexaHn4eckoe onucaHue MoieKyIsipHor cuctembl. ®a3oBbie G - U P-MPOCTPAHCTBA.
CratucTuyeckue cpeiHie 3HaYeHHs] MaKpOCKOMMYECKUX BeIHUnH. OCHOBHBIE MOCTYJIAThI
CTaTHUCTUYECKOM TepMoauHaMUKU. [110THOCTE BeposTHOCTH ((YHKIIMS pacipe/esieHus) 1 ee
cBoiicTBa. MukpokaHoHn4yeckuii ancam6O:ib. KanHonnueckuii ancamOib.

[Tnanpl M MeTOAMYECKHE YKa3aHUS IO MTOATOTOBKE K BBIITOJIHEHHUIO 1a00paTOPHBIX PaboT:
Ilnane! 3auaTHil:

1. IToustTe MaTeMaTHuecKoi Moaein. OCHOBHEIE dTalbl MATEMATUYECKOT'O
MOJICTUPOBaHUs. BeraucnurenbHas MmaTeMaTuka. BeraucanTenbHbIe METOABI B (PU3UKE M XUMHH.

2. B3aumonelicTBus aToMOB. BalleHTHLIE U HEBAJIEHTHBIE B3aUMOIEUCTBUSA. BUIbI
B3auMOIeCTBUM: TpaHc (t), rou (g), muc (c), Tpanc-Tpauc (tt), Tpanc-rom (tg) u T.4. [logcuerst




B3aWMO/ICHCTBHI B OTACIHHBIX MOJIEKYJIaX (METaH, 3TaH U MPOIIaH, TUJICH, O€H30J1, IUKJIOMPOIIaH,
KyOaH) (6 4acoB).

3. OcHoBanwust PEeHOMEHOJIOTHYECKUX MeTO10B. CBOMCTBO BellecTBa KaKk CyMMa CBOKCTB,
MpUXoAAIUXCAa Ha OTACIBbHBIC B3aHMOH€ﬁCTBHH aTOMOB (O6H_IaSI MareMaTnycckKas MOI[CHB): 3aIInuChb
JUTSL pa3HBIX MOJIEKYJI (8 4acoB).

4. ITocTpoeHue pacueTHBIX CXEM IS 3aMEILEHHBbIX METaHa U €ro aHaJIoroB, STaHa,
IporaHa, 3TuieHa, 6eH30ja, HUKIONponana, Kyoana. ['eHeprupoBaHue U CUCTEMAaTU3AIUS
n3oMepoB (Ha 6aze Teopuu nepeunciienus [lotia). BeiBoa pabounx dhopmyst ajis pacdera u
npescKa3aHus PU3NKO-XUMUYECKUX CBOMCTB U3y4aeMBbIX COSMHEHHUM B pa3HbIX MPUOIMKEHUSX.
YcTaHOBIIEHHE B3aUMO-CBSI3U MKy pa3iMuHbIMU cxemami. [IpenckazaTenbHble BO3SMOXKHOCTH.

UwuceHHbIe pacueThl SHTAIBINN 00pa30BaHus, SHTPOIHMA, SHepTrHid [ M66ca, MOTBHBIX
00BeMOB, TEIUIOT ucnapeHus u 1.1. CorocTaBlieHne pe3yIbTaTOB pacueTa ¢ SKCIEPUMEHTATbHBIMU
JAHHBIMU, TIOJTyYeHHE PAaCUeTHBIM IyTeM HOBOI KonndyecTBeHHOMN nH(popmaiuu (10 gacos).

PexoMeHnanuu 1o noaroToBKe K KOHTPOJIbHBIM paboTaM U 3K3aMEHY:

[To nucuurumae «MONEKYISIpHOE MOJCTUPOBAHIE» YI€OHBIM TNIAHOM HPEAYCMOTPEH
9K3aMEH, KOTOPBIN BKJIIOUAIOT B C€0sI: YCTHBIE OTBETHI Ha BOIIPOCHI.

[Ipu oTBeTax Ha BOMPOCH MPUHUMAETCS BO BHUMaHUE 3HaHWE U IIOHUMaHHE (I10 CYIIECTBY)
MaTepuaia, ero moJHOTa U TITyOuHa OCBELICHHS, apryMEHTUPOBAHHOCTD, KyJIbTypa PeYH U Ip.

PexoMeHngaiuu 1o moaroToBKe KOHTPOJIBHBIM paboTam, SK3aMeHY

DK3aMeH M0 JUCHUIUIMHE BKIIFOYAET:

*YCTHBI/ OTBET Ha BOMPOCHI U BHIINOJHEHUE KOHTPOJIBHOTO 3aJaHHS;

[Ipu oTBeTe Ha BOMPOCHI CIEAYET YETKO 3HATH OMPEIEICHHUSI, JOMOIHITh KaXKIbIN
TEOPETUYECKHI BOMPOC COOTBETCTBYIOIIUMHU ITPUMEpPaMHU U rpadukamu.

IIpu onieHKE yCTHOrO OTBETA HA BOIIPOCHI IPUHUMAETCS BO BHUMAaHUE:

1. monHOTA, IrITyOMHA OCBEILIEHHS BONPOCA, ApTyMEHTUPOBAHHOCTD U3JIOKEHHS MaTepHraa;

2. yMEHHE CBS3BIBATH TEOPUIO C IPAKTUKOM;

3. KylbTypa peuHn.

B xoze 3x3aMeHa npenoaaBarenab UMEET MIPaBo 3a/1aBaTh JOMIOJIHUTEIbHBIE BOIIPOCHI.

IIporpaMMa UTOroBOIro 7K3aMeHa M0 IUCLHUIUINHE!

1. MaTtemaTtnueckas MOJEb.

2. MaremaTnueckoe MOJEIUPOBaHHE.

3. Metobl peleHns 3ajjauu, K KOTOpoi IpUBOAUT MaTeMaTuieckas Mojienb. OO1as
MOTPEIIHOCTD PEIICHUS 3aJa4H.

4. BeruucnuTenbHble METO/IbI B (PU3HMKE U XUMHH.

5. UncaeHHbIE METOBI.

6. Monekyia Kak cucteMa B3auMOJAEHCTBYIOLINX aTOMOB. BaJleHTHbIE U He- BaJICHTHbIE
B3aMMOJECHCTBHSIL.

7. AToM-aToMHO€ IIpeJcTaBiIeHHe (001as MaTeMaThuyecKast MOJIeINb).

8. IIpyHLINIIBI TOCTPOEHMS PACUETHBIX CXEM.

9. CxeMbl pacueTa CBOMCTB 3aMEIIEHHBIX METaHa U €ro aHaJIOroB (CHJIaHa, MOHOTE€pMaHa,
CTaHHaHA).

10. Cxemsl pacueTa CBOMCTB 3aMELICHHBIX 3TaHa U €r0 aHAJIOTOB.

11. Cxembl pacuera CBOMCTB 3aMEIICHHBIX ATHUJICHA.

12. CxeMmbl pacyera CBOMCTB 3aMEILICHHBIX O€H301a.

13. Cxemsl pacyeTa CBOMCTB 3aMEIICHHBIX LIUKJIONPONaHa.

14. Cxembl pacuera CBOMCTB 3aMELICHHBIX KyOaHa.

15. B3auMocBs3b MEXKIY pa3IMUHBIMHU CXEMaMH.

16. IlpenckazarenbHble BO3MOKHOCTH TEOPHUU.

17. YucneHnHble pacyeThl TEPMOAMHAMUYCCKHE CBOMCTB BEIIECTB (SHTAIBITUN 00pa30BaHMS,
SHTPOMHH, SHEepruH [ nOOCca, TEIIOTH CTIAPEHU).

18. AnexkBaTHOCTh MaTeMaTuueckoil Mmoaenu. ConmocTaBlIeHUE pe3yIbTaTOB pacyeTa ¢
JKCIIEPUMEHTOM.



TpeboBanust k 0OPMIICHHIO U TEMATHKA KYPCOBBIX padOT

KypcoBast pabota no aucuuiuinHe «MoJieKyJIspHOe MOAETUPOBAHNE) SABIIACTCS
opHUIIMATLHOM, CAMOCTOSTEILHOM, TBOPUECKOHN M, B HEMAJION CTEIIEHH, HAyYHO-UCCIIEI0BATEIbCKOM
pabotoii ctyneHToB. Ee olieHka HayuyHbIM pyKOBOAMTENEM (UKCUPYETCS B 3a4€THON KHUXKKE U
BIIOCJIEJICTBUH BBICTABIsIETCA B AUILIOM. bonee Toro, Marepuansl KypcoBoil paboThl MOTYT OBITh
UCIIOJIb30BaHbl CTYACHTOM B €r0 JaJIbHEeHIIel HaydHOU 1 y4eOHOM! AeATeIbHOCTHU: IIPU MOATOTOBKE
HaYYHBIX JOKJIaJ0B JUIs BEICTYIICHHS Ha pa3iMyHbIX KOH(pepeHusax. KauectBeHHO
HOJrOTOBJIEHHAs KypcoBasi paboTa MOXKET CTaTh EPBOHAYATIBHBIM (DYHIaMEHTOM BBIITYCKHOMN
KBAJTM(PHUKALIMOHHON pabOThI U BIIOCIEACTBUY J1a)KE€ MaruCTepCKON MIIM KaHAUJATCKON
JccepTaluy.

3a1aun HaMmMUCaHUs KypcoBOW pabOTHI:

1.IIpuoOpereHne HOBBIX TEOPETUUECKMX 3HAHUH B COOTBETCTBHHM C TEMOM pabOThI U
3aJJaHMEM PYKOBOJMTEIIS;

2. ®OopMHUPOBaHUE Y CTYIE€HTOB HaBBIKOB M YMEHUH IIPOBEICHUS Pa3IMYHOIO po/ia HAy4HO-
UCCIIEI0BATEIbCKUX PadOT;

3. Iloka3aTh yMeHHE CTYI€HTOB HAXOIUTh U aHAJIM3UPOBATh PA3JIMYHbIE HCTOYHUKH
y4eOHOT0 U HAy4HOT'O XapakTepa;

4. HayuuTb CTYAECHTOB IPUMEHSATH MOJIyYE€HHbIE HAa IEPBOM Kypce 00ydeHUs 3HaHUS O
Pa3IUYHbBIX 3aKOHOMEPHOCTIX XUMHUECKHUX IPOLIECCOB;

5.IToka3aTh ciocOOHOCTH CTY/IEHTOB K TBOPYECKOH M HAYYHO-HCCIIEI0BATEIbCKON padboTe,
yMeHue pOpMyIUPOBaHUS CAMOCTOSITEIBHBIX BEIBOJIOB IO PELICHUIO TOW WIIM MHON TEOPETHUECKON
WM IPaKTUYECKON IPOOIIEMBI, BO3MOKHOCTh ApI'YMEHTHUPOBATh CBOE 3aKIIOYECHHUE;

6. BbipaboTka y CTYZIEHTOB HaBbIKOB M YMEHUI NPaBUIbLHO OPOPMIISITH IPOBEIEHHOE
UCCIIEJOBAHMUE;

7.CoBepiiieHcTBOBaHHE MPO(HECCUOHATFHOM MOITOTOBKH OYAYIIUX CIEIIUATNCTOB.

K ocHOBHBIM TpeOOBaHUAM, IPEIBABISIEMBIM K KypCOBOI paboTe, OTHOCSTCS:

1. KypcoBas paGoTa 10y17Ha ObITh BBIIIOJIHEHA CTYIEHTOM CAMOCTOSTEIbHO U HOCUTh
TBOPUYECKUU U HAYYHO-UCCIIEIOBATEIbCKUN XapaKTep;

2. OHa J10>KHa OCHOBBIBAThCS HA aHAIM3€ Pa3IMYHOro MaTepraia, HauMHast OT
MEePUOIUYECKON U CITPABOYHOM U 3aKaHYMBas HAYYHOU U yUeOHOM JIMTEpaTypoO;

3. Kypcogas pabora qoikHa OBITH PAaBWIBHO 0POPMIIEHA, B COOTBETCTBUH CO BCEMH
TpeOOBaHUSIMU;

4. 3no>xeHHbII MaTeprall JOKEH OBITh XOPOIIO apryMEHTHPOBAHHBIM;

5.CtpykTypa paboThl J0JIKHA OTJIIMYATHCSI CTPOMHOCTBIO, JIOTHYECKOW MPOTyMAHHOCTBIO U
MOJIHOCTBIO COOTBETCTBOBATH 3asBJIIEHHOM TeMaTHKE.

1.TIEPBBIN DTATII

1.1. BriGop Tembl KypcoBOil pabOThI

Temy KypcoBoil paboThl MOKHO BBIOpaTh U3 MPUMEPHOTO NepedHs . JlomyckaeTcst
HalMcaHue KypcoBOM paboThI U [0 TeMe, KOTOpasi OTCYTCTBYET B IPUMEPHOM MEpEYHE TEM, HO
TOJIBKO TIOCTIE MPEABAPUTEIHLHON KOHCYIbTAIIMN U YTBEPKACHUS €€ Hay4yHbIM pyKoBoauTeaeM. B
IIPOTUBHOM cilyyae paboTa MOXKEeT ObITh HE 3aUTeHAa.

1.2. Peructpanus TeMbl KypcoBoil paboThl U BEIOOP HAyUYHOTO PYKOBOIUTEIS

[Tocne Toro Kak onpeneaIuch ¢ HHTEpeCyrolel TeMoi Oyayiiei KypcoBoi padoThl,
HE00X0IMMO 3aperucTpupoBaTh ee Ha Kadenpe opranndeckoin xumun. JlyonupoBanue Tem
KYPCOBBIX paOOT HE JOIMYCKAETCsl, B CBSI3U C 3TUM, PEKOMEHAYETCsl, KaK MOKHO paHbIlle BHIOpaTh U
3aperucTpUpoOBaTh TEMY KypCOBOM pabOTHI.

1.3. KoHcynbTUpOBaHHE C HAYYHBIM PYKOBOJIUTEIIEM

[Tocne Toro kak Bbl BEIOpAid TEMY KypCOBOI pabOThI, HEOOXOIUMO BCTPETHTHCS C
Hay4YHbBIM PYKOBOJIUTENIEM U IPOKOHCYJIBTUPOBAThCA C HUM . [l 3TOro nopoiianTe B yachbl
KOHCYJIbTAIIMH BaIllero HAy4HOTO PYKOBOAUTENS (BpeMs U JaTy KOHCYIbTallUi MpernoaBarenen
Kaeapsl MOXKHO y3HATH Yy JJabopaHTa Kadeapsl IpU PErHCTPALMU TEMBI WM Ha cTeHIe Kadeapsl),
YTOUYHUTE TEMATHUKY pabOThI, COTIAcyiiTe IIaH KypcoBOil paboThI, a TAK)KE BBIICHUTE BCE
MHTEPECYIOIINE Bac BONPOCHL. B CBSA3M ¢ 3TUM pEKOMEHAYETCS 3apaHee IOCMOTPETh



OTIpeIeNIEHHYIO TUTEPaTypy MO TeMe Balliell paboThl, COCTaBUTh NPEABAPUTEIbHBIN TIaH PadoTHI,
3anucaTh BCE HEMOHSATHBIE U MHTEPECYIOIINE BAaC BOMPOCHI U T..

HayuHblif pyKOBOIUTENb OCYIIECTBISET KOHTPOJIb 3a MPOLIECCOM BBITTOJIHEHUS
paboThl, a 10 OKOHYAHUIO €€ MOATOTOBKH MPOBEPSET U J1aeT Ha Hee PELCH3HIO.

2. BTOPOU DTAII

2.1. CocraBneHue miaaHa KypcoBor padOThI

[Tnan paboThl — 3TO NepBOHaUAIbHASI OCHOBA PabOTHI, OT PAMOTHOI'O COCTABICHUS KOTOPOM
3aBHCUT MPABWIILHOCTH HAIIMCAHUS U MMOJHOTA PACKPBITUS BbIOpaHHOM TeMbl. COCTaBlIeHHE TIaHA
— 3TO HeMpocCTas 3a/1a4ya, TaKk KaK Mpu 3TOM YK€ He0OXO0IMMO BIIaJICHHE MaTepHUajIoM IO
BbIOpaHHOM TeMe KypcoBOW pabOThI, H, KpOME TOTO, OH JIOJKEH C OJHOW CTOPOHBI MOJTHO
pacKpbIBaTh COJEp>KaHUE 3asBJICHHON TEMBI, a C JPYroil HA00OPOT HE BBIXOIUTH 32 PAMKHU
npeaMeTa ucciaenoBanus. boiee Toro, miaH JOMKeH ObITh JJOTHYECKH BBICTPOSHHBIM, T. €.
MOCJIEA0BATEIbHO PACKPHIBATH 0003HAYEHHYIO TEMY.

CornacHo ycTosiBUICHCS TPaAUIIMK 110 HAMUCAHUIO HAYYHBIX pa0oT IUIaH JOJHKEeH
COCTOSITh M3 BBEJICHUS, IBYX-TPEX TJIaB MO JBa-Tpu Naparpada B Kaxxaou (He JoImycKaeTcs riaBa
0e3 paszeneHus XoTs Obl Ha JBa maparpada), 3aKII0YeHNS U CIIUCKA UCTOIb30BaHHBIX HCTOYHUKOB
u nureparypsl. [Ipu 3TOM Hal0 TOMHUTE, UTO Ha3BaHHE IJ1aB HE JOHKHO HU B KOEM CiIydae
MOBTOPATH Ha3BaHUE TEMBI, a Ha3BaHUE MaparpadoB — Ha3BaHUE TJIaB.

CTyneHT MOKEeT COCTaBUTh IUIaH CaMOCTOSITENIbHO, HO TOT/1a, KOHEYHO K€, TpedyeTcs
corjlacoBaHue TUIaHa C HAy4YHBIM pyKoBoauTeneMm. Kpome Toro, B npoiiecce HaMCcaHusl, B CBS3H C
HAXO0XJICHUEM CTYJCHTOM HHTEPEeCHOr0 MaTepHana, a TakKe Mo APYruM MpUUKMHAM, TIaH paboThI
MOYKET MEHATHCS U KOPPEKTUPOBATHCS. Y B 3TOM citydae Takke He0OX0AUMO MPeIBapUTEIILHOE
corjiacue Hay4YHOrO pyKOBOJUTEIIS.

2.2. [TonGop u aHaIM3 KCTOYHUKOB U JINTEPATYPHI

OcHoBHast yacTh pabOThI JOJKHA ObITh OCHOBAHA HA aHAJIM3€ PA3IMYHBIX HICTOYHHUKOB
Hay4yHOro (pa3inyHble MOHOTpaduu, CTaThy, AUCCEPTALIMM U aBTOpedepaTsl AUCCepTaLUi) U
y4eOHOro IJ1aHa (HanpuMep, yueOHUKH WA yaeOHbIe TOCOOMST) KaK OT€UECTBEHHBIX, TaK U
3apyOeXHBIX aBTOpOB. JlanHas nuTeparypa 1ubo Oepercst B oubimoreke, mudo u3 Murepuer-
pecypcoB, TM00 U3 IPYTruX UCTOUHUKOB.

Kpowme Toro, cTyieHT AOKEH OKa3aTh CIOCOOHOCTH MOMCKa HEOOX0IUMOM
uH(pOpMalnK AJIs HAlIMCAHUS UCCIIeI0OBaHMs, I03TOMY B JAaHHOM ITOCOOMH HE MPUBOJIUTCS CIIMCOK
pEeKOMEHAYEMOH JTUTEepaTyphl, TaK KaKk HEOOXOAMMbIE MaTepHaJIbl CTYIEHTHI JOJIKHBI HATH caMu U
TEM CaMbIM IIPOJEMOHCTPUPOBATH CBOU HAyYHO-UCCIIEI0BATENILCKIE HAaBBIKU IO TIOUCKY
uH(pOpMaLIUH.

JIro60e nUTHpOBaHUE KaK HAyYHOU U y4eOHOM JIUTEepaTyphl, TaK U MEPUOJUUYECKUX U
CIPABOYHBIX M3AHUMN, JOIKHO OBITh TOCIOBHBIM JIMOO M3JI0KEHHBIM CBOUMH CJIOBaMH,
MaKCHMaJIbHO MOBTOPSIOUIMMH CMBICII IEPBOMCTOYHHUKA, @ MOCJIE Ka)KJ0T0 IUTUPOBAHUS
00s3aTeNbHO CTAaBUTCS CChIJIKA, B KOTOPOW yKa3bIBAIOTCS BCE JIaHHbIE 00 aBTOPE U UCTOYHHUKE
HUTUPYEMOTr0 MaTepHana.

3. TPETUI DTATI

3.1. CtpykTypa KypcoBOi pabOTHI

CtpykTypa KypcoBOi#l pabOThI JOJDKHA COOTBETCTBOBATH M30paHHON TeMe,
CIO0COOCTBOBATH €€ MOJTHOMY PACKPBITUIO U PEILIEHUIO TOCTABJIEHHBIX 1IeNU U 331a4. B cTpykTypy
KypCOBOI pabOThI BXOJAT CJIEIYIOIINE AIEMEHTHI:

1. TUTY/NBbHBIN JTUCT.

2. ConepxaHnue.

3. Beenenue.

4. OcHOBHOE coJiep:KaHue, BKIIIOYAIOIIee B ce0sl TEOPETUYECKYIO YaCTh, KOTOPAs
JOJKHA coZiep KaTh HEe MeHee IBYX maparpados.

5. 3akmroueHue.

6. CIMCOK HMCTOYHHMKOB U JINTEPATYPHI.

7. IlpunoxeHus.

3.2. TpeGoBaHUs K CTPYKTYPHBIM 3JIEMEHTaM KYPCOBOM pabOTHI

3.2.1. TurynbHbIA IUCT

TurynpHBIN TUCT ABNSETCS MEPBOI CTPAHUIEH KYpCOBOW PaOOTHI U CIIYKHUT
HCTOYHHUKOM MH(pOpMAaIu, He0OX0IUMOH 17151 00pabOTKH U TIOMCKA TOKYMEHTA.



3.2.2. Conepxanue

ConeprxaHue BKIIOYAET BBEJICHUE, HAMMEHOBAHME BCEX Pa3JIeIoB, OPa3/IEioB,
3aKJI0YEHUE, CIUCOK UCIOJIb30BAHHBIX HCTOYHUKOB U JIMTEPATYPhI, IPUIIOKEHUS C YKa3aHUEM
HOMEPOB CTPAHULL, HA KOTOPBIX pa3MeIlAeTCs Havyajao Marepuania.

3.2.3. Beenenue

KypcoBas paboTa HaunHaeTcs ¢ BBeECHUS, OJHAKO 3TO HE 03HAYAET, YTO HAYMHATH €€
HanucaHue HeoOX0IMMO ¢ JaHHOTO pazzesna. Kak 3To He mapagokcaibHO 3ByYUT, HO
PEKOMEHIyeTCsl IPUCTYIATh K HAITMCAHUIO BBEACHUS B IIOCIIEIHIOK OYepeb WIH, [0 KpalHen
Mepe, Korja OyaeT 3aKkoHueHa cofiepKaTellbHas YacTh KypCcOBOil paOOTHI.

Bo BBeneHnn 0053aTenbHO JOKHBI COACPKATHCS YKa3aHUsI Ha:

— aKTyaJIbHOCTh TEMbI UCCIIEI0BAHHS;

— 00BEKT KypCOBO# pabOTHI;

— IpeMET KypCOBOM paboOThI;

— LU U 33Ja44 UCCIIECIOBaHU;

— METOJI0JIOTUYECKasi OCHOBA UCCIIEI0BAHMS;

— TEOpPETUYECKasi OCHOBA KypCOBOU paboThI;

— CTPYKTypa paboThl.

AKTYyanbHOCTb TEMBI HCCIIEIOBaHUA. B 1aHHOM pa3jiesne yKa3bIBaeTcs 3HaYMMOCTh
MIPOBEICHUS UCCIIEIOBAHUSI UMEHHO 110 JAHHOW TeME Ha COBPEMEHHOM 3Talle pa3BUTHUS
XUMHUYECKON MPOMBIIUICHHOCTH U XMMHYECKON HayKH, a Takke 000CHOBBIBACTCS MO3HIIMS aBTOPa
0 BBIOOPY UM TEeMAaTUKH KypcoBor padoTsl. KpoMe Toro, 3/1ech MOXKET ObITh 3aTpOHYTA
[IPAKTUYECKAs U TEOPETHUECKas IEHHOCTh UCCIIEI0OBaHMs B BBIOPAaHHOM HarnpaieHuH. O qHaKo
HEO00XO0UMO [TIOMHUTb, YTO aKTyaJIbHOCTh HE JOJKHA 3aHUMATh CIIMIIKOM MHOI'O MECTa,
ONTHMAJILHBIN 00BeM cocTaBiseT 1/2 umu 2/3 cTpaHuIIbL.

Henu u 3anaun uccnenoBanus.llenu uccienoBanust npeaonpeneieHbl IpeIMeToOM
KypCOBOM pabOThl, HEOCPEACTBEHHO BBITEKAIOT U3 HETO, a 33jlauu, B CBOIO O4Yepe/b,
IpeloNpeiesieHbl IEIbI0 UCcClieIoBaHUs. Yalle Bcero 1eib UCCe0BaHus O/1Ha, a 33/1a4,
€CTECTBEHHO, HECKOJIBKO. Llenb KypcoBoil paboThl — 3TO TOT OPUEHTHUP, TO KOHEUHOE COCTOSIHUE,
KOTOpOE aBTOpP CTPEMHUTCS B UTOTE TOCTUTHYTh. Llenu ¢ 3amauamMu cooTHOCSTCS Kak ol1iee u
YacTHOE, TO €CTh 3a/1a4M — ATO OIpeieTICHHbIE TPOMEKYTOUHBIE TYHKThI, KOTOPbIE HEOOXOIUMO
JIOCTUYb, YTOOBI OCYIIECTBUTH OOIIYIO 1IEJb.

3.2.4. ConeprxarenbHasi 4aCTh KypCcOBOW paOOThI

JlaHHBIN pa3zen KypcoBoi pabOThl COCTOMT U3 HECKOJIBKUX IJ1aB U naparpados, B
KOTOPBIX COOCTBEHHO U TIPOBOJIUTCS CaMO MCCIIEIOBaHNE, HEOOXOIMMO, YTOOBI OHHM ObLIH
MOCJI€I0BATENbHBIMU U JIOTHYECKU BBICTPOEHHBIMU. [103TOMY ciiestyeT co0ito1aTh JIOTHYECKOEe
MOCTPOEHHE MaTepraia U IJIaBHbIE IEPEX0/Ibl MBICIU U3 OJIHOTO maparpada B apyroil. [Ipu atom
OUYEHb BaXKHO, YTOOBI aBTOP HE TOJIbKO MEPENHUCHIBAJI UMEIOLIUIICS MaTepuall, HO U TITyO0KO
aAHAJIM3UPOBAII €r0, IPUBOS pa3IMYHbIE pa3MbIIUIEHUS TI0 JaHHOMY ITOBoAy. B nneane kypcosas
paboTa J1oJKHA coAepkKaTh HE MTPOCTO aHAIN3, & KPUTUUYECKHUM aHaIN3 Pa3InYHbIX HCTOUHUKOB, a
aBTOp JOJKEH U3JIaraTh U CBOE BUJEHHUE MPOOIEMATHKHU.

OnTumanbHbIi 00beM collepiKaTeIbHON YacTH KypCOBOM pabOThI JOKEH COCTABIISATh
npumepHo 13-18 crpanu.

3.2.5. 3akmroueHue

B 3axiroueHny mpuBOIUTCS KPATKUM PETPOCTIEKTUBHBIN 0030p MPOBEACHHOI B
HCCJIEIOBaHUM PabOThl, YKa3bIBAIOTCS Y3JI0BbIE MOMEHTHI HCCIIEA0BAHNUS, N3TIAaratoTCs
TEOPETUYECKHE U MTPAKTUUECKHE BBIBOJIBI, K KOTOPHIM MPHUIIEN CTYJEHT B pe3yibTarTe
HCCJIEIOBAHMSI, @ TAKXKe MPEAJIOKEHUS [0 YIYUIIEHUIO, ONITUMHU3ALINN COCTOSTHUS N3y4aeMOro
Bonpoca. OHU JOJKHBI ObITh KPATKUMH U YETKUMH, JAIOIIMMHU MTOJIHOE MPEACTaBICHUE O
COJIEpKaHUH, 3HAUNMOCTH, 000OCHOBAaHHOCTH U d(PPEKTUBHOCTH MpeIaraeMbix pazpadbotok. OHO
MIPEJICTaBIISIET Pe3yIbTaT HAyYHOI'O TBOPUYECTBA CTYACHTa, KPaTKUI UTOT KypcoBoi paboTsl. [1o
00beMy 3aKJTFOYCHUE COCTABIISICT 1-2 CTpaHUIIBI.

3.2.6. Cnucok nuTepaTypsl

B conepsxanne naHHBIN JIEMEHT JOJDKEH OBITh OTpaXkeH Kak CITMCOK HCTOYHUKOB U
auteparypsl. OH JOJKEH BKIIOYATh B ce0st He MeHee 10 MCTOYHMKOB, HCIIONB3YeMbIX IPU
HanucaHuu paboThl. JIuTepaTypHble HCTOYHUKY TPYIIUPYIOTCS B aI()aBUTHOM TOPSIIKE WK B
HOpS/IKE UCTIOH30BAHUS MaTeprala UCTOYHHKA B KypcoBoil. Ecin aBTOpbI paboT SABISAIOTCS



onHOGaMUIbLIAMU, YYUTHIBaETCS andaBUT UX MHUIKANOB. Eciu B crincke ecTh paboThl OHOTO
aBTOpa, TO OHU BBICTpauBaIOTCA MO andaBUTy Ha3BaHUI KHUT U CTaTEH.

VcTouHuky Ha MTHOCTPAHHBIX A3bIKAX, KaKk U IHTepHeT-caliThl yKa3bIBalOTCS 1OCIIE
NepeyHsl OCHOBHOM JIUTEpaTyphl HA PYCCKOM SI3bIKE B ali()aBUTHOM IMOPSIJIKE.

3.2.7. llpunoxxenus

B npunokenuu cienyer nmomeiats BCIOMOraTeabHbIi MaTepual, KOTOPbIi npu
BKJIFOUEHUU B OCHOBHYIO YacTh 3arpOMOXk/1aeT TeKcT. K BcrmoMorareabHOMy MaTepualy OTHOCSTCS
Oospie TaOJIUIIbl, TPAaUKHU, CXEMBI, PUCYHKH.

3.3. HayuHsblii pyKOBOJIUTEIb

HayuHblif pyKOBOIUTENb OCYIIECTBISET PYKOBOJICTBO Ha MPOTSXKEHUU BCETO BPEMEHU
MOJATOTOBKU U HAIKMCAHUA KYpPCOBOI paboThI, a B KOHIIE JIa€T PELEH3UI0 Ha BBIMOJIHEHHYIO PadoTy
U Ha 3alllUTe OINpeeseT, OLICHUBAET KaueCTBO U caMOil pabOThl, U HETIOCPEICTBEHHO Ipoliecca
3alUThl Pa0OTHI CTYACHTOM. B CBSI3U € 3TUM MOXKHO 00paIaThCsl K HAYYHOMY PYKOBOJIUTEIIO 110
MOBOJTy BCEX HESICHBIX MJIM YTOUHSIOUIMX BOmpocoB. K HUM oTHOCSTCS:

— MIOMOIIIb HAYYHOTO PYKOBOJUTEINS MIPU BBIOOPE TEMATUKK PaOOTHI U COCTABIICHUS €€
IUIaHa;

— OKa3aHHUEe MOMOIIHU B TOJ00pE YUeOHBIX M HAYYHBIX HCTOUYHUKOB;

— PEKOMEHJAINH 10 HAMMCAHUIO KYPCOBOM pabOThI, B TOM YHCIIE Pa3pelIeHUE CIIOPHBIX
BOIIPOCOB;

— pa3bsAcHeHue IpaBuil opopMIIeHUSI KYpCOBOM pabOTHI;

— IpeJBapuTeIbHas MPOBEpKa OTAETbHBIX TJIaB WK naparpadoB paboThl U T. . U T. II.

3.4. HauOonee yacTo BcTpeyaeMble OIINOKYU MPU HAITUCAHUU KYPCOBOM paboThI

— coziepkaHue padoThI TOJHOCTBIO MJIM YAaCTUYHO HE COOTBETCTBYET 3as1BJICHHOMN TeMaTHKe;

— MEepENUChIBAHUE OHOTO UM HECKOJIbKUX YUCOHUKOB;

— OTCYTCTBYIOT PE30JIOTUBHBIE BBIBO/IBI, K KOTOPBIM IIPUILEN aBTOP B PE3YJIbTATE
WCCIIEJOBAHMSI,

— He TI0Ka3aHa paboTa ¢ NepUOINYECKUMU HU3AaHUSAMUY;

— OTCYTCTBYET aBTOPCKOE MHEHHE B padoTe.

4 YETBEPTBIN DTAII

4.1. Odopmienue KypcoBoil paboThI

4.1.1. O6mmue TpeboBaHMs

KypcoBast pabota HaOupaeTcsi Ha KOMIIbIOTEPE B TEKCTOBOM PEaKTOpe
MicrosoftWord. Pekomenyercs cinenyromuii BapuaHT (hopMaTUpOBAHUS TEKCTA: MWPUPT —
TimesNewRoman pa3mepom 14 nt., MeX1yCTpOUYHBIN MHTEPBAJ — MOJXYTOPHBIH, BEIpaBHUBaHHE
TEKCTa Ha CTpaHMLe — o mupHuHe. PaboTa neuataercs Ha 0HOM CTOpOHE JicTa O6e10i Oymaru
dbopmata A4 co claenyroIIMHE MOJISIME: JIeBoe — 25 MM, BepxHee — 20 MM, HIbkHEe — 20 MM,
npaBoe — 15 mm. Pekomeniyemsblit 00beM KypcoBoid paboTel cocTaBiseT 20-25 CTpaHUIL 1€4aTHOTO
TEKCTa.

Ha TuTynapHOM IUCTE MEXTYy CBEIEHUSIMH 00 aBTOpe paboThl U ero pamMunen
CTaBUTCS MOAMKCH aBTOPA, MOATBEPIKIAI0IIAs JINYHOE HATUCAHNUE KYPCOBOM padoThI.

Kaxnas ctpykTypHas 4acTh KypcoBoi pa0boTHI (BBeI€HHUE, I71aBa, 3aKIIOUCHHE,

CIHCOK UCIIOJIb30BaHHBIX HCTOYHUKOB U JIUTEPATYpPbl) HAUMHAETCS C HOBOW CTPaHMIIBI.

CrpaHu1sl KypcoBoil paboThI ciieyeT HyMepoBaTh apaOCKuMu nudpamu, codmoaast
CKBO3HYIO HyMEpallMIO M0 BCEMY TEKCTY pabOThI B LIEHTPE HIDKHEH yacTu JucTa 6€3 TOUKH.
TUTYIBHBIN JIUCT BKJIIOYAIOT B OOIIYI0 HyMEpAIUIO CTPaHMIl, HO HOMEP CTPaHMIIbI HA TUTYJIbHOM
JIUCTE HE IIPOCTABIIAETCS.

HanmeHnoBaHMS CTPYKTYPHBIX 3JIeMeHTOB KypcoBoii pabotel: « COLEPXXAHUEY,
«BBEJAEHUE», «3AKIIIOYEHUE», «CITMCOK NCITOJIbB3OBAHHBLIX NCTOYHUKOB 1
JIMTEPATYPBI», a Takxke Ha3BaHUS I71aB CIEAYET I€YaTaTh MOIYKUPHBIM MIPU(TOM,
BbIpaBHUBAHUE 110 LIEHTPY 0e3 a03a1lHOT0 OTCTYIA U TOUYKH B KOHIIE IPOMTUCHBIMHU OyKBaMu, HE
NOIYEPKUBasl.

3aronoBkH naparpagoB, IyHKTOB U MOJIYHKTOB CJIEIyeT eYaTaTh C MPOMUCHON
OYKBBI, HE MOAYEPKHBas, 0€3 TOUKU B KOHIIE. EciM 3aroioBoK BKIIOYAET HECKOJIBKO MPEATI0KEHNH,
UX pa3fesaroT ToukamMu. [IepeHoCHl ¢10B B 3aroJIoBKax HE TOIYCKarTCs.



PaccrosiHne Mex 1y 3aroJloBKaMH KypcoBO# pabOThI, pa3ielaMyu OCHOBHOM YacTH U
TEKCTOM JIOJDKHO OBITh He MeHee 3 (2 X 1,5 uHTepBaia) HHTEPBAJIOB.

BBenenue u 3akitoueHre He HyMEPYIOTCS.

I'naBb1, maparpadsbl, TyHKTHl U MOAMYHKTHI pabOThl HyMEPYIOTCS apaOCKUMU Iuppamu
C TOYKOH .

4.1.2. CcpUIKM ¥ CHOCKH

CHOCKHUB KypcOBOil paboTe IpUMEHSIOTCS TOT1a, KOT/Ia aBTOP *KeJlaeT IN00 YTOYHUTH KaKou
-nmu6o ¢akr, 1100 pacmudpoBaTh TO WK UHOE YTBEPXKACHUE, HIIK YTO-ITH00 MPOKOMMEHTHPOBATH
U T. 1. CHOCKHM MPUBOASATCA B KOHLIE CTPAHUIIbI, 2 HyMepauus 1 0popMIICHUE OCYIIECTBISETCS
TaK)Ke KaK U B CIIy4ae UCIOJIb30BAHUS CCHUIOK .

CchUIKH K€ TPUMEHSIOTCS B TOM CIy4ae, KOTr/Ia UCIOJIb3YIOTCS WM LIUTUPYIOTCS
WCTOYHUKYU WM JIUTEpaATypa, a TaKkKe Ipyrue (PakThl, B3AThIC U3 UCTOYHUKOB U JIUTEPATYPHI.
PexoMenayeTcs UConb30BaTh B KypCOBOM padOTe MOACTPOUYHBIE CCHIIKU C TOCTPAHUYHOM
HyMeparuei apadckumu 1udpamu .

J11s oopMIIeHHSI CCBUTOK M CHOCOK CIIEAlyeT HCIOIb30BaTh GpyHKIHio B MicrosoftWord
97-2003 «BcTaBKa — CCBIJIKA — BCTABUTH CHOCKY», B MicrosoftWord 2007 «CcChLIKM — BCTaBUTh
CHOCKY». 3HaK CCBIJIKH, €CIIM IPUMEUYaHHe OTHOCUTCS K OTJIEIbHOMY CJIOBY, JOJKEH CTOSATH
HEMOCPEACTBEHHO Y 3TOTO CJI0Ba. Eciy jke OH OTHOCUTCS K IPEJIOKEHHIO WU TPYIIIe
MpeJIOKEHHH, TO CTABUTCS TIOCTIE 3HAKA IPENUHaHus B uX KoHIe. [loacTpounblie cChUTku
HYMEpYIOTCs apabckumu nudpaMu 6e3 CKoOKH Ha KaXI0W cTpaHulle, HaunHas ¢ uudpsr 1. Ha
KaXKIO0HU Cleayrolel CTpaHulle HyMepaluio CChUIOK HaYMHAIOT CHAavaa.

B ccpuike 00s3aTenbHO TPUBOIATCS CICTYIONINE JaHHbBIE: (PaMUIHsS U HHALTAAIIBI
aBTOpa(OB), Ha3BaHHE PAOOTHI, MECTO, TO U3JIaHUS U CTpAaHUIA(BI) OTKY/IAa IUTUPYETCS WIN
JIpyruM 00pa3oM UCIOIB3YETCsl B KYpCOBOM padoTe JaHHBIA MCTOUYHUK HIIU JIUTEpaTypa.

Ecnu nutupoBanue npon3BoAUTCS HE IO IEPBOUCTOUHUKY, a 10 paboTe APYyroro
aBTOpa, 3TOT (PaKT HEOOXO0AUMO 0003HAUATh B CChUIKE. B Takux ciaydasx oHa HAUMHAETCS CO CJIOB
«ut. mo:», a nanee opopmisiercs, Kak ObUIO yYKa3aHoO Bblle. [luTupoBaHNe HCTOUHNUKA MOXKET
OBITH JOCIIOBHBIM, B 3TOM CJIy4yae Takas [IUTaTa 3aKJII0YaeTcs B KaBbIYKU B TEKCTE KypCOBOM
paboThl, a 1r000€e UcIipaBIeHHE B HEN He JonmyckaeTcs. Eciu jxke Bbl Bce paBHO clieain
HE3HAaYUTeNIbHbIE N3MEHEHHU, TO HE00X0JUMO cpa3y Moclie HUX yKa3aTh B KPYIJIbIX CKOOKaXx To,
YTO BBl U3MEHIJIN U TTOCTAaBUTH MEPBHIE OYKBHI Ballero MMeHu U pamummu. Ecnm ke mutupoBanne
OCYIIIECTBIISIETCS HE JOCIOBHO, HO MPH 3TOM IJIaBHasi MBIC/Ib 3aMMCTBOBaHAa U3 UCTOYHHUKA, TOTAA
3aKJII0YaTh HUTATY B KaBBIYKU HE TpeOyeTcsl, 0IHaKO HEOOXOJUMO MTOCTABUTH CCHUIKY.

4.1.3. OdopmieHus ciucKa UCIOJIb30BAHHBIX HCTOYHUKOB U JINTEPATYpPhI

Crnrcok UCOIb30BaHHBIX UICTOYHUKOB U JIMTEPATYPHI JOJKEH COCTOSITh U3 YEThIpEX
pa3aenos:

1. Ilepnoanueckue U31aHusl.

2. Hayuynas u yueOHas quTeparypa BKIIOYAET B ce0s pa3InyHbIC HAYYHBIC U YI€OHBIE
U3JIaHus, MOHOTpa(uH, CTaThH, TUCCEPTALIUU, aBTOpedepaThl AUCCepTaLUil U T.1.

3. I3gaHus Ha THOCTPAHHOM SI3BIKE.

4. laTepHeT-pecypcHl.

4.1.4. Unmoctpanuu

Nnmoctpanun (portorpadun, pucyHKH, CXeMbl, IpadHKu) pacroaraiorcs B KypcoBoi
paboTe HEeMOCPEICTBEHHO Ha CTPAHUIIE C TEKCTOM IMOcie ad3ala, B KOTOPOM OHH YIIOMUHAIOTCS
BIIEPBBIE, WIIM OTIEIBHO Ha cleayromeil crpanuile. Moctpaiim, KOTopble pacioiokeHbl Ha
OTJIEbHBIX JIUCTAX, JOJDKHBI BKIIOYATHCS B OOIIYI0O HYMEPALIUIO CTPAHMII.

Nnmoctpanum 0603HavaroT cioBoM «PUCYHOK» U HyMEPYIOT IIOCIIEI0BAaTENbHO B
npenenax naparpada. Homep mimoctpannun JoKEeH COCTOSATh M3 HoMepa maparpada u
MOPSIIKOBOTO HOMEpa WILTIOCTPAIINH, pa3ieleHHbIX Toukoi. Hampumep: Puc.1.2 (BTOpoii pucyHOK
nepsoro naparpada). Homep mimoctpannu, ee Ha3BaHUE U MOSCHSIONINE MOAMUCH TOMEIIAIOT
MOCJIEIOBATEILHO MO WiLTIOCTpanueit. Eciu B KypcoBoii paboTe npuBeieHa 0THA WILTIOCTpAIus,
TO €€ HE HyMEepYIOT U CJIOBO «PUCYHOK» HE MUIIYT.

Wnmroctpanum 10KHBL UMETh HAMMEHOBaHKE, KOTOPOE aeTcs ociie HoMepa
pucyska. [Ipy He06X0AUMOCTH MILTIOCTPALIMU CHAOXKAIOT MOSCHSIOIIUMHE TTOAMTUCIMH
(mogpucyHouHbIN TeKCT). Homep wimocTpanny, ee Ha3BaHUE U MOSICHAIOLIME MTOANNCH TOMELAI0T



O] WJUTFOCTPALIUEH.

NnnrocTparnuu 10KHBI OBITH PACIIONIOKEHBI TaK, YTOOBI X OBLIO YIOOHO
paccMmaTpuBaTh 06€3 MOBOpOTa pabOThI UJIH C TOBOPOTOM 1O 4acoBoii cTpenke. KauecTBo
WUTIOCTPAIM TOJIKHO 00eCeunBaTh UX YE€TKOE BOCIIPOU3BEICHHUE.

4.1.5. Tabauusl

Hudposoii MmaTepuai, kak MpaBUiIo, OHKEH opopMiAThes B Bujie Tabmuil. Kaxnas
Tabynia JOKHA UMETh 3ar0JIOBOK, KOTOPBIN pacroiaratoT Ha/l TabauIel 1 reyaTraiT B Hayalie
ctpoku. Haamuers «Tabnuma» ¢ ykazanuem e€ HoMepa MoMeIIaeTcs B IpaBoOM BEPXHEM YIi1y Hajl
3aroJIOBKOM TaOJIHIIbI. 3ar0J0BOK U CiI0BO «Tabnauiay HauMHAIOT ¢ TPOMUCHON OYKBBI.
[TonuepkuBaTh 3aroI0BOK He ciiefyeT. Touka B KOHIIE 3aroJIoOBKa HE CTaBUTCSL.

3aroyioBKU rpad JOIKHBI HAUMHATHCS C MPOMMUCHBIX OYKB, MOA3ar0J0BKH - CO
CTPOYHBIX, €CJIM OHH COCTABJIAIOT OJHO MPEJIOKEHHUE C 3ar0JIOBKOM, U C MPOMKUCHBIX, €CJIM OHU
camocrosTenbHble. Jlenenre 3aroJoBKa TabIUIIbI IO JUaroHalIN He Jonmyckaercs. Beicota cTpok B
Tabyuie JoKHA o0ecreunBaTh YeTKOEe BOCIIPOU3BEIeHUE BKIIOUEHHON B Hee nHpopmanuu. ['pada
«Ne 1/m» B TabNUIly HE BKJIFOUAETCSI.

Tabnuiel HyMepyrOTCs MOCIE0BATENHHO (32 UCKITIOYEHUEM Ta0JINll, TPUBEICHHBIX B
MPUJIOKEHUH) B Tpezenax naparpada. B mpaBom BepxHEM yrily HaJl COOTBETCTBYIOIIUM
3aroJIOBKOM Ta0JIHIIbI ToMeniaeTcs Haanuch « Tabaumna» ¢ ykazanuem e€ Homepa. Homep tabnuiibt
JOJIKEH COCTOSATh U3 HoMepa maparpada u mopsAKOBOro HoMepa TaOIHIlbl, pa3/IeJIeHHbIX TOUKOM,
Hanpumep: «Tabmuua 1.2» (BTopas Tabnuia nepsoro naparpada) .Eciu B kypcoBoii pabote ogHa
Tabnuua, e€ He HyMepyIoT U ci10BO «Tabnuiay» He TUIIYT.

Tabnuua pazMeniaeTcst mocie mepBoro ymoMHHAHUS O Hel B TEKCTE TAaKUM 00pa3oM,
YTOOBI €€ MOYKHO OBLIIO YUTATh 0€3 MOBOPOTA PAOOTHI WIIH C TIOBOPOTOM TI0 YaCOBOM CTPEIIKE.

Tabnuiy ¢ 60IBIIMM KOJINYECTBOM CTPOK JIOIYCKAETCS IEPEHOCUTh Ha APYTOU JIUCT.

[Tpu nepeHoce yacTu TabIHUIBI HA APYTOM JIUCT (CTpaHUILy) cinoBo «Tabmua» u Homep eé
YKa3bIBAIOTCS OJIMH pa3 CIpaBa HaJI MEPBOM YacTbIO TaOIUIIBI, HAJ JPYTUMH YacTSIMHU MUIIYT CIOBO
«IIponomxenuey». Ecnu B paboTe HECKOIBKO Taduil, TO mocie cioBa «IIpomomkenues
yKa3bIBaeTcsl HoMep Tabnuiibl, Harpumep: «IIponomkenue tadn. 1.2». [Ipu nepeHoce Tabauip Ha
JPYTOii JTUCT (CTPaHUILy) 3ar0JIOBOK ITOMENIAETCS TOJIBKO HaJl TIEPBOM €€ YacThIO.

Tabnuiy ¢ 60IbIIMM KOTUYECTBOM Ipad) TOMYCKASTCs IEUTh Ha YaCTH U TIOMEIIATh
OJTHY YacCTh IO/ IPYTOi B TIpeieNiax ofHOW cTpaHuibl. Eciu cTpoku rpadpl TaOIHIIBI BEIXOIAT 32
dbopmar CTpaHHIIBI, TO B IEPBOM CITy4ae B KaXKI0W YaCTH TaOJIMIBI IOBTOPSIETCS €€ TOJI0BKA, BO
BTOPOM cllydyae — OOKOBHK.

Ecnu moBTOpstomumiicss B pa3HBIX CTPOKax rpadbl TaOIHUIIBI TEKCT COCTOUT U3 OJHOTO
CJIOBa, €r0 IOCIIe TIEPBOTO HATIMCAHUS JIOITYCKASTCS 3aMEHATh KaBbIYKaMMU; €CITH U3 IBYX U Oolee
CJIOB, TO TIPH MIEPBOM ITOBTOPEHUU €T0 3aMeHsieTcs cioBamMu «To ey, a anee — KaBbIYKaMHu.
CTaBUTH KaBBIYKH BMECTO MOBTOPSIONINXCS (P ¥ MHBIX CHMBOJIOB HE JIoIycKaeTcs. Ecim
IU(POBBIC M HHBIEC JAHHBIE B KaKOH-THOO CTPOKE TaOIHIIBI HE TIPUBOJISATCS, TO B HEW CTaBUTCS
POYEPK.

4.2. TlpaBuna ckperieHus! KypcoBOi paboThI

KypcoBast pabota momkHa OBITH aKKYPaTHO CKpEIUIeHa ITyTeM HUCTIOIh30BAHMUS
neperuieTa Wik ¢ TIOMOIIBIO MCIIOJIb30BaHMS MTATIKU — CKopocimBarens. He mormyckaercst mpu
CKPEIJICHHH KypCOBO# pabOTHI HCIOIB30BaTh MANKy ¢ HHANBUIYAIbHBIME (paiiitaMu, B KOTOPBIE TIO
OTIENTEHOCTH BKJIAJIBIBACTCS KAXKABIH JIUCT, TAK KaK 3TO 3aTPYAHSCT JIeNaTh UCTIPABICHUS B
nporiecce ee MPOBEPKH.

Haubonee yacto BcTpeuaembie omnOKY pu 0OpMIEHUH KYpCOBOIl paOOThI:

— HeTMpaBHIbHOE 0(hopMiIeHHE (OTCYTCTBYIOT HOMEpA CTPAHUII, CHOCKH, CITUCOK
HCTOYHUKOB U JIUTEPaTypbl 0(hOPMJIICH HE B COOTBETCTBUU C BBIIICYKa3aHHBIMU IIPABUJIAMH U T. 11.);

— HeOOoJIbIII0€ KOJIMYECTBO HCTOYHUKOB B CITMCKE MCIOJIb30BAHHBIX UCTOYHUKOB U
JUTEPaTypPhl;

— UCTOJIb30BaHUE B pab0OTe pa3auvHbIX MPUPTOB;

— TEKCT WJIU MOJHOCTHIO, WJIM YACTUYHO HE BBIPOBHEH 10 HIMPUHE;

— TOYKHU B KOHIIE 3ar0JIOBKa;

— HEMIPaBUIBLHO 0()OPMIICHBI PUCYHKH;

— HEMIPaBUIBLHO O()OPMIICHBI TAOIHIIBI.



5. IIATBIN DTATI

5.1. TIlpoBepka u 3ammTa KypcoBOM pabOThI

5.1.1. IIpoBepka KypcoBoOii pabOThI HAYYHBIM PYKOBOJIUTEIEM

[Tocne Toro Kak KypcoBasi paboTa BbINOJIHEHA U HAAJIEXKAIUM 00pa3oM opopMIieHa,
PEKOMEHJIyeTCs elle pa3 eée BHUMATEJIbHO MPOYUTATh U MPOBEPUTH HA HATMUHME PA3TMUHBIX
o1MOOK, B TOM YMCII€ U TpaMMaTHYeCKHX, U HeTouHocTel. [Tocne atoro pabora crmBaercs u
caaercs Ha Kadeapy OpraHuYecKo XUMUH, IJI€ pErucTpupyercs 1adopanTom kadeapsl U
nepesaeTcs Ha MPOBEPKY HAyYHOMY pykoBoauTento. Eciu paboTa cooTBeTCTBYET BCeM
MPEIbSABISEMBIM U BBIIIE TIEpPEYHCICHHBIM TPeOOBAaHUSAM, TO OHA AoIyckaeTcs K 3amure. [1pu
9TOM Hay4YHBIH PYKOBOJMTEIb MOATOTABIUBACT PELEH3UIO Ha KYpPCOBYIO paboTy, B KOTOPOI MOTYT
OBITH yKa3aHbI ONpeielIeHHbIC HE3HAYUTENIbHbIC 3aMeUaHus UM OCHOBHbBIE BOIIPOCHI, HA KOTOPHIE
cienyer oOpaTUTh BHUMaHUE MIPU 3allluTe KypcoBoii paboTsl. KypcoBas pabota Bo3Bparaercs
00paTHO CTYACHTY JJIsl HOJTOTOBKHU K 3aIlUTE.

Ecnu paGoTa He COOTBETCTBYET IPEIbSABISIEMBbIM TPEOOBAaHUSAM, TO OHA HE
JIOTTYCKAeTCs /10 3alIUTHI U MepeAaeTcs CTYASHTY Ha 10palboTky. [Ipu 3TOM Ha He TOMYIICHHYIO
paboTy TakKe HAYYHBIM PYKOBOAUTEIEM COCTABIISIETCS PELICH3US, B KOTOPOH OTpasKkaloTCs Te
HEJOCTaTKH, KOTOPbIE HEOOXOAUMO YCTPAHUTb.

Tembl KypcoBBIX paboT:

1. MonekymnsipHOe MOJETUPOBAHHE ILTUIICOMETPHUCKUX XapAaKTEPUCTHK JIJIsI OLICHKH
ONTHYECKON N30MEPHUM NPUPOIHBIX ITTMKO3HIOB.

2. OneHKa *eCTKOCTH LIeNH MoJMaMK/a 1o SHepruu e€ 1edopManuy B TITa-TOUKE B
3aBUCHMOCTH OT YHCJIa aMUIHBIX TPYII B SJIEMEHTapHOM 3BEHE.

3. PacuérHas cxema OLIEHKH SHTAIBIINI 00pa3oBaHUs METHII-3aMEHIEHHBIX OeH30J1a

4. DH3UMOJIUTHYECKUEE UH/IEKChl BOCCTAHOBJICHHS I[NIMKO3UI0B B 3aBUCIMOCTH OT
KOJINYECTBA MPUCOEANHEHHOMN Cephl

5. Pacnipenienenus 4acTHIl 0 OPUEHTALIMH B ITPOLIEcCe OJHOPOAHOM edopmanun
MOJIMMEPHON MaTPHIIbI

6. Koppemnsmust sHeprun Kore3uu rajoreH-3aMeleHHbIX 0eH305a B 3aBUCUMOCTH
MOJIOKEHUS 3aMECTUTEIS;

7. Koppensiust CTpyKTypa CBOMCTBO 3aMEIIEHHBIX 3TaHa B IPUOIMKEHUN
MOJIEKYJISIPHON MEXaHUKH.

8. MexMoneKynsapHOe B3auMOJIeCTBUE U KUHETHKA TEPMUUYECKOTO Pa3IOKEHUS
MOHHBIX JKUAKOCTEH

9. OnieHKa MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS B KOMIUIEKce ucTenH — [1917 B
IPUCYTCTBUH HOHOB cepedpa B pacTBoOpe.

10. MonenupoBaHue MPOHUIIAEMOCTH KJIETOUHBIX MEMOpaH XBOMHBIX MOPOJ
COEIMHEHUSIMH CEPbl METOJIOM MOJTYIIPO3PAYHBIX MEPHUOANYECKIX TPAHUYHBIX YCIOBUH.

11. CynpamonekynsipHble CTPYKTYpbI O€JIKOB B PaCTBOPE B 3aBUCHUMOCTHU OT MX
BTOPUYHO U TPETUYHON MPOCTPAHCTBEHHON OpraHu3anun



