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1. HEJIM U 3AJIAYUN JUCIHUTIJIINHBbI
esin ocBOCHUA TUCHUILIHHBI (MOYJIfA):

I_ICJ'IBIO OCBOCHUA AUCHUIIIINHBI ABJIACTCA: AaTh CIICHHAJINCTaM er'IY6J'IeHHOC HN3Yy4YCHUC
OCHOBHBIX ITPUHIHWIIOB (beHOMeHOHOFquCKOfI TEOPHH U ITOKA3aTh €€ IIJIOJOTBOPHOCTD IIPpHU
PEHICHUHA 3aJa4 pacyc€Ta U IIPOIrHO3UPOBAHNA (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB BC€IICCTB,
HCO6XO,I[I/IMI>IX JJI IPaKTUKU U HE U3YYCHHBIX 3KCIICPUMCHTAJIbHO.

3agaun:

3aﬂa‘{aMI/I OCBOCHMS NVCHUILINHBI SABJIAIOTCA: HAYUYUTH CTYACHTOB CTPOUTHh aAJUTUBHEIC
CXEMBI U IPUMCHATH UX IIPU pacy€Tax U IIPOrHO3UPOBAHUU (bI/I3I/IKO-XI/IMI/I‘IeCKI/IX CBOMCTB BCIICCTB

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B
TpeGoBanus K MpeABapPUTEIbLHON MOATOTOBKE 00y4aK0IIerocs:

JlomomHUTEbHBIE TJ1aBbl KBAHTOBOW XMMHUH
N36pannble TIaBbl GU3NIECKONH XUMHN
du3nyuecKrue METOIbI UCCIICIOBAHUS
XUMUYECKHE OCHOBBI OMOJIOTHYECKHUX POIECCOB
KBanToBas MexaHMKa 1 KBAHTOBAasE XUMHUS
Crepeoxumust

duznyeckas XuMus

Xumuueckasi TEXHOJIOTUs

Oprannueckasi XUMUs

®dusuka

MaremaTtuka

Crpoenue BeniecTBa

Jucuuniannabl (MOAYJIM) U MPAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM U CIUIIINHbI
(MoayJis) He00X0AMMO KaK NMpealIecTBYIOIIee:

HayuHno-uccienoBarenbckas pabora
Marematuueckue MO B KOPPEISALUsIX ""CTPYKTypa-CBOMCTBO"
CummeTpHst MOJIEKYJ M KPUCTAJIIOB

[IpennumuioMHas npaxkTuKa
3. OFBEM JIUCHUIIJINHBI

O01mast TpyI0eMKOCTh 4 3ET
Yacos 110 yueOHOMY IUIaHYy 144
B TOM YHCJI€:

AYIUTOPHBIE 3aHSITHS 55
CaMOCTOsTENbHAs pPaboTa 22
4acoB HAa KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA30OBATEJIbHOM ITPOIr'PAMMBI

[TK-1.1: [Tnanupyet oTeNbHBIC CTATUU UCCIEAOBAHUS MTPH Hamu4uu obmiero miana HUP

VYpoBenb |  MaTemaTHuecKue MpaBuiIa U pa3/elibl, XUMUYECKHE (POPMYIIBI U CIIOCOOBI
0TOOpaKeHHsI XUMHUYECKUX BEIIECTB
B OOIIMX YepTax OCHOBHBIC aJIMTUBHBIEC CXEMBI pacueTa CBOMCTB-
CTPYKTYpbI COEIMHEHUI NIEPBOTO (TI0 CBA35IM, 110 aTOMaM) U BTOPOT0



VYposens 1

VYposens 1

MMOKOJICHUS;
OCHOBHBIC TOIOJIOTMYECKUE UHACKCH: BuHepa, Panauya, bamabana, Xocos
u T.1.

KCIIOJIb30BAaTh MATEMATUUECKU anmnapaT Py PEILICHUM KOHKPETHBIX 3a]1a4
ceNaTh BHIOOP aIMTUBHON CXEMbI, TOMOJIOTMUYECKOTO HHACKCA JJIs
BBIYMCJICHUI CBOMCTB BEILECTBA B 3aBUCUMOCTH OT 33/IaHHBIX ITAPAMETPOB

CIOCOOHOCTBIO TTPOBOANTH (DU3UKO-XUMHUYECKHIE PACUETHI C TIOMOIIIBIO
M3BECTHBIX CXEM U TOTIOJIOTHYECKUX WHJICKCOB IS MOJICKYIISIPHBIX CUCTEM,
B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHBIX MTPOrpaMM

METOJIMKAMH 3aIHCU MOJICKYJISIPHBIX TpadOB ¥ COCTABICHUS MATPHII
paccTosSHUI Ha UX OCHOBE, B TOM YHCJIE C TOMOIIHIO0 KOMIIBIOTEPHOTO
oOecrnieueHus

HABBIKAMU MOJICKYJIIPHOTO MOJACIUPOBAHUS U PAOOTHI ¢ pa3HBIMH KBAHTOBO
-XUMHUYECKUMU TPOTPaMMaMH

[1K-1.2: BeiOupaet TeXHUYECKHE CPEICTBA K METO/IbI HCTIBITAHUH (M3 HA0Opa NMEFOIIIMXCS)
JUTS pelIeHUs TOCTaBIeHHBIX 3a1ad HUP

VYposens 1

VYposens 1

VYposens 1

MpaBWJIa TEXHUKH 0€30MIaCHOCTH TpU paboTe B 1abopaTropuu U HA
KOMITBIOTEPE

OCHOBBI Pa0OTHI C MPOIPAMMHBIM 00€CIICUCHHEM IEPCOHATIBLHOTO
KOMITBIOTEpA B YICOHOU ayIUTOpUN

MIpOBOAUTH SKCIICPUMCHT B Ha60paTOpHI>IX YCIOBUAX U IIPU I10JIb30BAHUHA
KOMITbIOTEpa

YMCHHEM I10JIb30BATLCA MCTOAUMKAMHU, UCII0JIb30BAHUA 3HAHUS HOPM
TEXHUKHU 0€30I1aCHOCTHU

I1K-1.3: 'oTOBUAT OOBLEKTHI UCCIIENOBAHUS

VYposens 1

VYposens 1

Yposens |

npUeMbl pabOThI M CO3/IaHKs HaAydHOUH rpadMKH ¢ UCIoab30BaHeM EXcel,
OCHOBHBIE MAKPOCKOIIMYECKUE CBOMCTBA MOJIEKYJISIPHBIX CUCTEM U UX CBS3b
CO CTPYKTYpPOI, HOMEHKJIATYPY OPraHUYECKUX COEIUHEHUIN U
HOMEHKJIATYPy XUPAJIbHbBIX COCAUHEHUI

CIocoObI MOCTPOCHHUS MATPHUIL IO MOJIEKYJISIPHBIM TpadaM; OCHOBBI
noctpoenus npoekuui duiepa, Heromena

METO/IbI TIPEICTABIICHHS MOJIEKYISPHBIX CUCTEM B BUe rpados,
CTPYKTYPHBIX (hOPMYII, CTEPEOXUMHUUYECKUX PopMyI, poekiuii durepa,
Hpromena

paboTaTh ¢ KOMIIBIOTEPOM Ha YPOBHE IMOJIb30BaTENsl, 00padaThIBaTh
pPEe3yJIbTaThl HAYYHBIX YKCIIEPUMEHTOB C UCIOJIb30BAHUEM METOI0B
MaTeMaTHYECKOW CTAaTUCTUKHU ¥ puioxenui Excel u npyrux;

MIPOBOJUTH BBIUMCIICHUE TOMOJIOIHYECKUX UHAECKCOB 10 PE3yJbTaTam
MOCTPOCHUS MATPHII, CTPYKTYPHBIX (POPMYIL;

HaBBIKAMH pa0OTHI ¢ KOMITBIOTEPHBIMH MPOTPAMMaMH CTATHCTHYECKOUN U
rpaduueckoit 00pabOTKH SKCIIEPUMEHTABHBIX JAHHBIX C UCTIOJIb30BAHUEM
OOLIENPUHATOTO MPOTPAMMHOTO 00eCTICUEeHHUS,

crocobamu COOPKH TOTIOTOTHYECKUX MHACKCOB U METOJaMH HX
BBIYMCIICHUS JJISI MOJIEKYJT

METOJIaMU TIOCTPOSHUS aITMTUBHBIX CXEM U cloco0aMu UX pacdera Jiis
OTAENBHBIX MOJIEKYII

[TK-2.1: [TpoBoAHT MEepBUYHBIN MOMCK WH(MOPMAIIUHU TI0 3aJaHHON TeMaTHKe (B T.4., C
MCIOJIb30BaHNEM TIATEHTHBIX 0a3 JaHHBIX)

Yposens |

Yposens |

OCHOBHBIC paclpoCTpaHEHHBIE HHTEPHET-CUCTeMBI morcka (Google, Yandex
U Ip), @ TaK K€ CHUCTEMbI XUMHYECKOW HAMPaBIEHHOCTH (0a3bI TaHHBIX:

NIST, AIST, Aquila, ChemPort u ap.)
BO3MOXHOCTH ITOMCKOBBIX CETCBBIX PECYPCOB U UX IMPUMEPHOEC HAIIOJTHCHHUE

BECTH ITOUCK I/IH(bOpMaI_[I/II/I XHMHYECKOU HaIMpaBJICHHOCTHU: IIOCIICAHUX



BEIOpaHHOM 00J1aCTH XUMHUH (XUMHUYECKON TEXHOJIOTHUH )

myOIMKaIUi TT0 HAyYHOU TeMe, IMUPOKO U3BECTHHIX (DaKTOB, TaHHBIX
AIEKTPOHHOTO CTPOCHUS, CTPYKTYPHI U PUZUKO-XUMHUECKUX CBOWCTB
HCCIIEIYEMBIX BEILIECTB, ITOJYYEHHBIX KaK TEOPETUYECKUMHU, TAK U

3KCIIEPUMEHTAIbHBIMUA METOIAMH

Yposens |

HMHTEPHET-pecypcaMu

HaBBIKaMH paGOTH C KOMIIBXOTCPHBIM ITPOI'paMMHBIM oOecIieueHneM 1

[TK-2.2: Anamu3upyet u 00001aeT pe3ynbTaThl MATEHTHOTO IMOMCKA M0 TEMATHKE MPOCKTA B

Yposens 1

METO/Ibl U CpeJicTBa cOopa, 00paboTKU, XpaHEHU S, ITepeladll U HaKOTUICHHS

PIH(bOpMaI_[I/II/I; OCHOBHBIC ITOHATHA JIOTHYCCKHUX, MATEMATHYCCKHUX U

TEXHUYCCKHX aCIICKTOB apXUTCKTYPbl KOMIIBIOTCPOB, JIOKAJIbHBIX ceTel u
0a3 JaHHBIX, SKCIICPTHBIX CUCTEM U TEXHOJIOTHHU pa3pa60TKH u
HCITIOJIb30BAHHA ITPOIrPpaMMHOI'0 06CCHC‘ICHI/I${; IIPUHIUIIEI MOACIINPOBAHUA
JJI1 pCIICHUA q)YHKI_[I/IOHaJ'IBHLIX X BBIYMCIIMTCIBHBIX 3aaa4

VYposens 1

HCIIOJIB30BATh BBIYHMCIUTCIBbHYIO TCXHUKY U IIPOrpaMMHOC obOecreucHue

MIPUMEHHUTEIHHO K MPO(EeCCHOHABHOMN JIeATEIPHOCTH, B TOM YHCIIE K
MOMCKY MATEHTHBIX MaTEPHAIIOB B 00JIACTH XUMHYECKOTO MOJICITHPOBAHUS H
TOTIOJIOTHH, U JICKTPOHHBIX 0a3 JaHHBIX (DH3UKO-XUMUYECKHX CBOMCTB H
XUMHYECKOTO CTPOEHUS

VYposens 1

naseikamu pabotel B WINDOWS, MicrosoftOffice u B

CTIeMaTM3UPOBAHHBIX ITAKETaX MPHUKJIAJHBIX IPOrPaMM; OCHOBHBIMU
MH(QOPMAIIMOHHBIMU TEXHOJIOTUSAMH BBO/Ia 1 00PaOOTKH TEKCTOBOH 1
rpadudeckoit nHpopmMauu

5. BUJAbl KOHTPOJISA

Bunbl KOHTpOJISL B ceMecTpax:

9K3aMCHbI

| 8

6. A3BIK IIPEIIOJJABAHUA

SI3bIK NIpenofaBaHus: PyCCKUN.

7. CTPYKTYPA U COAEP KAHUE JTUCIUIIJIMHBI (MOAYJIS1)

Kon HaunmeHoBaHMe pa3ie/ioB u Bup Cemectp | HacoB | HUcrou- | [Ipumeuan-
3aHAT. TeM 3auaTusa | / Kype HHUKH ue
Paznen 1. Tomonorus u Teopust
rpadoB B pacueTax CBOICTB
TETEPOCUCTEM
1.1 |Tononorus u Teopus rpadoB B Jlex 8 10 |JI1.1J11.2
pacderax CBOMCTB I'eT€pOCUCTEM J1.3 J11.4
JI1.5
JI1.6J12.1
J2.2
1.2 | Tomomorus u Teopusi TpadoB B JIab 8 13
pacueTax CBOMCTB I'eTepOCUCTEM
1.3 |Tononorus u Teopus rpadoB B Cp 8 12
pacueTax CBOMCTB I'€T€POCUCTEM
1.4 | Tononorus u Teopus rpadoB B DK3aMeH 8 14

pacdyeTrax CBOMCTB I'CTCPOCUCTEM




Paznen 2. Koppensiiun
«CTPYKTypa MOJICKYJIBI C
reTepoaToOMOM — CBOMCTBO» Ha
OCHOBE TOIOJIOTHYECKHX
nnjaexkcoB u KXII marpui
CMEXHOCTH MOJICKYJISIPHBIX

rpadoB

2.1

Koppensuun «ctpykrypa Jlex 8 12
MOJIEKYJIBI C TETEPOATOMOM —
CBOMCTBO» Ha OCHOBE
TOTIOJIOTUIECKUX HHICKCOB U
KXII maTpun cMeXHOCTH
MOJICKYJISIPHBIX rpadoB

2.2

Koppensuun «cTpykTypa Jla6 8 20
MOJICKYJIBI C TETEPOATOMOM —
CBOICTBO» Ha OCHOBE
TOTIOJIOTUYECKUX HHJICKCOB H
KXII maTpun cMeXHOCTH
MOJICKYJISIPHBIX rpadoB

2.3

Koppensuun «cTpykTypa Cp 8 10
MOJICKYJIBI C TETEPOATOMOM —
CBOICTBO» Ha OCHOBE
TOTIOJIOTUIECKUX HHJICKCOB H
KXII maTpun cMeXHOCTH
MOJICKYJISIPHBIX rpadoB

2.4

Koppensauun «cTpykrypa DK3aMeH 8 13
MOJIEKYJIBI C TETEPOATOMOM —
CBOICTBO» HAa OCHOBE
TOTMOJOTUYECKIX HH/IEKCOB U
KXII marpun cmexxHocTH
MOJIEKYJISIPHBIX TpadoB

Cnncok 00pa3oBaTe/ibHbIX TEXHOJIOTHIi

I/II‘pOBBIe TCXHOJIOTNH

N

JluckyccroHHBIE TeXHOIO0TUU (POpyM, CUMIIO3UYM, Ae0aThl, aKBapUyMHasi TUCKYyCCHs,
naHeJIbHast JUCKYCCHsI, KPYTJIbIHA CTOJ, (PaCHIUTUPOBAHHAS U T.J1.)

HNudopmannonssie (11(ppoBbIe) TEXHOIOTHH

TexHomornu Pa3BUTHA KPUTHICCKOTO MBIIIJICHUS

Texuomorun Pa3BUTHA JM3aH-MBIIIICHUS
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AKTHUBHOE CITyIlIaHUE

8. OIEHOYHBIE MATEPHAJIBI IS TIPOBEJEHUS TEKYIIEN U
IMPOMEXXYTOYHOM ATTECTALIUA

8.1. OneHoYHbIE MaTEepHAJIbI JJIS IPOBeIeHHs TEKYIeH aTTeCTAIMU

1. BeImomHEHNE padboT J1abopaTOPHOTO MpakTUKyma -20 6aJiIoB MAKCUMYM
croco0:
TPaIUIIMOHHBIN — pelIeHue 3a1a4 10 MOUCKY KOPPEISIIMOHHBIX COOTHOIIEHUH C

PErpecCUOHHBIM TpapUKIM




pe3yIbTaThI:

yriayOieHHas mpopaboTKa TeMbI

BrimonHenune mabopatopHbIX padboT SBISETCS HEOOXOIUMBIM, HO HE JJOCTATOYHBIM
YCIIOBUEM TIOTYYEHUS TIOJIOKUTEIILHOMN OIEHKU

2. BBITIOJTHEHUE CAaMOCTOATENIbHON paboThl -10 6amioB MakKCUMyM

croco0:

Ha KOMIIbIOTEpE

PE3yNbTaThI:

1. 0630p Tembl cBOel Hay4yHOM pabOThl, METOJUKU M OOBEKTOB UCCIIEI0OBAHUS,
MIPE/ICTABJICHHBIN B BUJIE PE3CHTAIIMHI

2. CIIMCOK TIATEHTOB TI0 33JJaHHON TeMe, OCYIIECTBICHHBIH 10 06a3aM JTaHHBIX,
0(OPMJICHHBIH B COOTBETCTBUU C TPCOOBAHUSIMH.

BrimonHeHne caMoCTOATeIbHOM PaboThl IO MHIANBUIYAIBHON TEME SIBIISICTCS
HEO0OXOUMBIM, HO HE JIOCTATOYHBIM YCIIOBUEM IOJTYyUYEHHUS MMOJOKUTEITLHON OLICHKU

3. koHTposbHas padora Ne 1- 10 6amioB MakcuMyM
KOHTpoJbHas pabota Ne 2 - 10 6amioB MakCUMyM

croco0:

TPAIUITMOHHBIN (KOJUIOKBUYM)

pE3yNbTaThI:

o opMIIeHHBIE 110 3aJaHUI0 OyMasKHbIE OJIAHKH C PEIICHUIMU

4. mocemaemocTh - 10 OanIoB
8.2. OueHoYHbIe MATEPUAJIBI 1JIs1 MPOBEAeHUS MPOMEKYTOYHOM aTTeCTAIIUH

Bompocsr k moarotoske (1 4acTs):

1. Mogens u mogenupoBanue. Llenn monenupoBanust Bunibl monenupoBanus

2. Martematunueckas Mojienb, puszndeckas Mojenb. CBoiicTBa Mojiesneil. @opMel
npejacTaBieHus Mojeneil. OTinure uaeanbHOro MOJAEIMPOBAHMS OT MaT€PUATIbLHOTO

3. Koruutusnas monens. CoaeprkarenabHas MOAeINb. Pa3HOBUIHOCTH coAepKaTeIbHbIX
MoJieei

4. OTnrune KOHUENTYaIbHOW MOJIENH OT COZIep KaTeIbHOW. BUIbl KOHIENTYyaIbHBIX
mojeneit. KnaccudukannonHsle IpU3HAKU pa3/ieIeHust Moaemneit

5. Monenu u cioco6 npeacraBineHus oobekTa. [loHATHS: MaTeMaTuyeckas MoJeib U
MaTeMaTU4eCcKoe MOACIIUPOBAHNE

6. DnemMeHTHl 0000IIeHHON MaTeMaThuueckoil moaenu. [IpusHaku knaccudukanun
MaTeMaTUYeCKUX MOJENen

7. OTnuymne NpoCcThIX MOAENIEH OT CIOKHBIX. TUIIBI MOJIENIEH U onepaTop
MOJICIIUPOBAHUSA

8. Knaccudukarmst Mmojieneit B 3aBUCIMOCTH OT BXOJIHBIX M BBIXO/IHBIX MTAPaMETPOB.
JleCKpUTNITUBHBIC U YIIPABJICHUECKUE MOJIECTH

9. IIpsimble 1 0OpaTHbIe MoAENH, eau. OTau4ne Mojieei Mporuos3a ot
ONTUMHU3AIMOHHBIX MOJIECH

10. Tunbl copepxkarenbHOl Kiaccudukanuu moaeneid. OocienoBanne 00beKTa
MOJICTUPOBAHUSA U (DOPMYTUPOBKA TEXHUYECKOTO 3aJIaHUsI Ha pa3paboTky mojaenu. opmynupoBka
IPEAMOICITH

11. KoHnenryanpHas 1 MaTeMaTHYECKast MOCTAHOBKA 3a7a4n MoaenupoBanus. OOBEKT.
SAsnenne. dneMeHT. KauecTBEHHBIN aHAINU3 U TPOBEPKA KOPPEKTHOCTU Mojieni. KOHTpoJib

12. Be16op 1 060cHOBaHKE BEIOOpA METOIOB pelieHus 3a1a4uu. [louck pemenus uim
peanuzanus aroputMa B Buae nporpamm miis [1K.

13. IlpoBepka anekBaTHOCTH MoeNH. [[pakTHueckoe UCIoab30BaHNE MOIETH.
JlenyKTUBHBIA U UHAYKTUBHBIN MOIXOAbI K TOCTPOCHUIO MOJIEIIH

14. Koppensauunonusie moaenu "CTpyKTypa-CBOMCTBO, CTPYKTYypa-aKTUBHOCTh"

Bormpocs! k moaroroBke (2 4acTh):

1. MaTpuua paccTosHui



. MaTpuiia cMeXHOCTH

. Uunekc Bunepa W1

. Magexc Bunepa W2

. Munexc Bunepa W3  TlocTpouts st OyraHa

. Magexc Bunepa 63 mocTpoeHUs MaTpHUIIBI pacCTOSTHUN. JIMHEHHBIH

. Uunexc Bunepa 0e3 mocTpocHUs: MaTpHUIbl pacCcTosTHUM. [ukimnyeckuii
. Magexc Bunepa 6e3 mocTpoeHus MaTPHIIBI pacCTOSTHUNA. JIMHEHHBIN ¢ ITUKIIOM
. Uanexc Bunepa 6e3 mocTpoeHus MaTpUIIbl pacCTOSTHUNA. CIUPO-IIUKITBI
10. Uanexc Bunepa 6€3 mocTpoeHUs: MaTPUIlbl pacCTOSTHUN. BeTBieHbIi
11. Yucno nmonspHoCcTH

12. Tonosornyeckuii HHIEKC CyMMbI PACCTOSIHUI

13. anekc bamabana

14. ITapameTrpu3zanus uHaekca banabana mo 31eKTpoOTPUIIATEIHHOCTH
15. INapameTrpu3zanus uHaekca banabana mo KOBaJICHTHOMY painycy

16. Unnexc banabana a5 apoMaTH4eCKUX [UKIIOB

17. Hunexc AnpreHOypra

18. Mnnekc cpeqHeKBaipaTUYHbIX PACCTOSHUI

19. Nunexc Pannuua

20 Unnexc Kupa

21. Uanexc Xocoiig

22. Unpexcol Ha ocHOBe uncen GuboHayun

23. Unnexc Hapymu

24. Nagexc CMOJIEHCKOTO

O 0 IO D B~ W

8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

PeiTuHr KOHTPOJIB:

VYcnenrnoe ycBoenue kypcea - 100 6amios:

1. Ha sk3ameH cornacHo nosioxkeHuto o peitunre TBI'Y BeiHOCHUTCS 110 40 6aiios,
2. Texymuii KOHTPOJIb, TPOMEKYTOUHAs aTTecTalus - 10 60 0aioB:

a) BBINIOJIHEHUE padoT 1a00paTOpHOro MpakTukyma -0 20 6annos

0) BBITIOJTHEHUE CAMOCTOATENbHON paboThI -0 10 6amioB MakcCUMyM

B) KOHTpoJibHast pabota Ne 1- 1o 10 Gamios

') KOHTposibHas padoTa Ne 2 - 1o10 6anmoB

1) TOCenaeMocThb - 10 10

9. YYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIHUATLTAHBI (MOJLY.JIsT)

9.1. Pexomenayemas aureparypa

9.1.1. OcHoBHast IMTEpPaTypa

Hudp

Jlureparypa

J1.1

Bunorpaznosa, Koznoa, Kpeutos, Koppensitiuu sutansnus oGpa3oBaHus —

TOTIOJIOTUYECKHE UH/IEKCHI B IByXaTOMHBIX cipTax, TBeps, , ISBN:
URL.: http://eprints.tversu.ru/10443/

J1.2

TarueBa, Bunorpanosa, Tormonornyeckrue WHAESKCH TPOCTHIX 3pupoB, TBeps: TBepckoit
roCy/IapCTBeHHBIN yHUBEpCUTET, , ISBN:
URL.: http://eprints.tversu.ru/8533/

J1.3

[Manynos, ®enuna, Bunorpanosa, lllectuBepmnuabie rpadbl 1 UX MpUMEHEHUE, TBeph:
TBepckoii rocynapcTBennblil yausepcurert, 2014, ISBN:
URL.: http://eprints.tversu.ru/4139/

JI1.4

Huos /1. 1O., Cokonos [I. B., CmonsikoB B. M., Tononoruueckne HHACKCHI JAJIsI pacuera
CBOMCTB aJIKEHOB U MOJMOJIEPHUHOB, , , ISBN:
URL.: http://texts.lib.tversu.ru/texts2/0001189t.pdf




J1.5

Coxoimos /I.B., Hunos /[.1O., CMmonsaxoB B.M., AIIUTUBHBIC CXEMBI M TOIIOJIOTHYCCKUE
WHJIEKCHI B POTHO3UPOBAHUN CBOWCTB MOJIMMEPOB, , , ISBN: |
URL.: http://texts.lib.tversu.ru/texts2/0004386t.pdf

J1.6

Cmonsaxos B.M., Cokonos [I.B., Hunor JI.1O., Ilonsakos M.H., Tononorundeckne nHACKCHI
B JIMHEWHBIX U HEJTMHEHHBIX KOPPEILIIUAX "CTpyKTypa-cBorcTBO nosmmmepa”, , , ISBN:
URL.: http://texts.lib.tversu.ru/texts2/0002884t.pdf

9.1.2. lono/iHMTEIbHAS JIUTEPATYPa

Hudp

Jlureparypa

J2.1

Bunorpanosa, [1amynos, Teopetrko-rpadoBbiii TOAX0A B H3yYSHUH KOPPEISIHI
CTPYKTYpa-CBOMCTBO aJIKWHOB, TBeph: TBEpCKO rocymapcTBeHHbIN yHHBEpCcUTET, 2014,
ISBN:,

URL.: http://eprints.tversu.ru/4722/

J2.2

[TanynoB, Y4yeOHO-MeTOANYECKHI KOMITJIEKC MO AUCHUILINHE "MaTteMaTnyecKkue MOJIeNU B
Koppensnusax "cTpykrypa-cBoiicto"", TBeps, 2012, ISBN: ,
URL.: http://texts.lib.tversu.ru/texts2/04522umk.pdf

9.3.1 IlepevyeHb MPOrpaMMHOI0 O0ecTeYeHUsI

Kaspersky Endpoint Security 10 myss Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Origin 8.1 Sr2

o |lojlo|lbdhlwIN]|E-

3.2 CoBpeMeHHbIe Tpo(deccnoHaIbHbIE 0a3bI JAHHBIX H MH(POPMAIMOHHBbIE CTIPABOYHbIC

CHCTEMBbI

9BbC «ZNANIUM.COM»

9BbC «IOPAUT»

OBbC «YHuBepcuterckas OMOIMOTeKa OHIAIH

9BC IPRbooks

9BC «Jlaup»

9bC BOOK.1u

OBC Tel'Y

Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU (nmoamnucka Ha sxypHaib)

©| 0] Nl o o ] Wl N =

Penosurapuii TBI'Y

=
o

Kypnanst American Institute of Physics (AIP)

-
[N

Kypuaner American Chemical Society (ACS)

=
N

BJI Scopus

[N
w

BJI Web of Science

[EEN
N

Pecypcol n3natensctBa Springer Nature

[N
(6]

ApxuBsl xxypHanoB u3aarenbcrea Oxford University Press

=
»

ApXuBBI XKYpHAJIOB U3AaTeabCcTBa Nature




17 | Kypnanst American Physical Society (APS)

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

AynuT-s1 Oob6opynoBanue

3-243 KOMIUICKT Y4eOHOU MeOeIH, KOMITBIOTEPhI

5-209 [Tepnoanueckas cuctemMa XMMUYECKUX 351eMeHTOB TeneBuzop KommberoTep Beng
(MOHHMTOP, CUCTEMHBIN OJI0K, KJ1aB., Mbllllb) MDY Kononku - 2mT. BeitsbkHOM 1ikad -

11. METOJUYECKUE MATEPHUAJIBI VIS OBYUAIOIMXCSI IO OCBOEHUIO
TACIHATITAHBI

1. Yuebnas mporpamma

|. Tommonorus u Teopus rpadoB B pacyeTax CBONCTB reTEPOCUCTEM.

KonctpyrnpoBaHnue TOMoJIOrH4eCKUX UHIEKCOB aJIKAHOB M MOJIEKYIT, COACPIKAIIUX
rerepoatoM. KoppensiimoHHbIe 3aBUCUMOCTH «CBOMCTBO BEIIECTBA — TOMOJIOTHYECKUN HHIEKCY.
Perpeccrnonnblii aHAIN3 3aBUCUIMOCTEH «CBOCTBa BemecTBa — T rpada MoseKyIb
JBYXIIApaMEeTPOBBIMU (YHKITUSAMU. PacdeT 3HTambIN 00pa30BaHUs aMUHOB, CUJIAHOB C
MCIIOJIb30BAHUEM TOTOJIOTMUECKUX UHJIEKCOB HA OCHOBE MATPHI] CMEKXHOCTH U MATPHIL
paccTOSTHUN XUMHUYECKUX TpadoB.

I1. Koppensmuu «CTpyKTypa MOJICKYIIBI ¢ TETEPOaTOMOM — CBOMCTBOY» Ha OCHOBE
TonoJiornueckux uHaekcoB ¥ KXIT MaTpuil cMEXHOCTH MOJICKYIISIPHBIX rpadoB.

ITocTpoeHue aIuTUBHON CXEMBI JIJISI MOJIEKYJIBI C T€TEPOATOMOM Ha OCHOBE
KOX((UITMEHTOB XapaKTEPUCTHICCKUX TTOJUHOMOB MATPHUIIEI CMEKHOCTH XHMHUYECKUX TPadoB.
Pacuer pu3nko-XUMHUYIECKUX CBOMCTB MOJICKYJIBI C TETEPOATOMOM C MCIIOIh30BAHUEM

KO3 PUITMEHTOB XapaKTEePUCTUUECKHUX MTOJIMHOMOB KBaJpaTa MaTPUIIbl CMEXHOCTA XUMUYECKUX
rpadoB. Pacuer sHTanbnuii 00pa3oBaHusi CBOOOIHBIX PAIUKAIIOB MO aITUTUBHON CXEME, C YIETOM
Onnxkaiiiiero okpyxeHust aromoB. Pacuer sHTanbnuii 00pazoBaHus CBOOOIHBIX PAIUKAJIOB 110
aJIMTUBHOI cxeMe B TpeTheM NpubikeHun. PacueT sHTanbsnuii 00pa3oBaHus MOJIEKYJIIBI C
TreTEPOATOMOM C MCTOIB30BaHHEM KOA((OUIIMEHTOB XapaKTEPUCTUUECKHUX TTOJIMHOMOB MaTPHIL
CMEXHOCTH XUMHYECKUX rpad)oB U TOMOJOTHYECKUX UHAeKCOB Bunepa, banadana, MTU, Xapapu
u Jp.

V. YyebHo-MeTonnueckoe u nHPOpMaIMOHHOE 00eCTIEYeHNE TUCIITUTLIMHBI

1) Pexomenayemas nurepartypa

a) OcHOBHas UTEpaTypa:

1. Knunos A.B. MaremaTnueckoe MOJIEIMPOBaHNE XUMUKO-TEXHOJIOTHYECKUX
MIPOIIeCCOB [ DIIEKTPOHHBIN pecypc]: yuebnoe mocodue / A.B. Kimmuros, A.I'. MyxameT3sHoBa. —
DIIEeKTPOH. TEKCTOBBIE NaHHbIe. — Kazanb: KazaHckuil HalMOHaNbHBIN HCCIIeI0BaTEIbCKUN
TeXHOJorn4eckuii yauepcuteT, 2009. — 144 c. — 978-5-7882-0774-2. — Pexxum poctyma:
http://www.iprbookshop.ru/62483.html

2. 3akreiim, A.FO. O0mas xumMuuecKas TEXHOJIOTHsI: BBEJICHHE B MOJICTTUPOBAHUE
XHMHUKO-TEXHOJIOTHUecKuX rporieccoB / A.YO. 3akreiim. — 3-¢ u3., nepepad. u gom. — MockBa:
Jloroc, 2012. — 304 c¢. — (HoBas yauBepcuTerckas OndamnoTeka). — Pesxxum 1oCcTyIa: 1mo moamnucKe.
— URL.: http://biblioclub.ru/index.php?page=book &id=84988

0) JonomuuTenpHas TUTEpaTypa:

1. benamenko JI.K. KomnbroTepHbie MeTo bl B pU3uKe U GU3NYECKON XUMUHU
[DnexTponHbIi pecypc] : mabopaTopubiii mpaktukyM / J1.K. benamnienko. — DIEKTpPOH. TEKCTOBBIS
nanubeie. — M. : I3patensckuii lom MUCuC, 2012. — 109 c. — 2227-8397. — Pexum gocrymna:
http://www.iprbookshop.ru/56068.html

2. Xénpthe X. 3unmibs B. MonekynsapHoe MOJETMPOBAHKE: TEOPUS U MTPAKTUKA:

yaeOHoe nocodue / X.-. Xénbrhe, B. 3unmis, 1. PoubsH, I'. ®oaskepe. — 2-¢ uza. (31.). — M.:
Jlabopatopus 3nanui, 2015. — 322 ¢. — ISBN 978-5-9963-2401-9. — TekcT: 31MeKTpOHHBIH //
DekTpoHHO-0MOMOTeuHast cucteMa «Jlanby: [caiiT]. — URL: https://e.lanbook.com/book/66153
3. Yiutun H.B. MeTtoabl MOJIeTMpOBaHNs KUHETUKHU MTPOIIECCOB CUHTE3A U




MOJIEKYJISIPHO-MACCOBBIX XapaKTEPUCTUK IMOTUMEPOB [ DIIEKTPOHHEIN pecypc] : MoHorpadus / H.B.
Vautun, K.A. Tepeiienko. — DIeKTpOH. TeKcToBble faHHble. — Ka3zanb: Kazanckuit
HallMOHAJIBHBIA MCCIEA0BATCIIbCKUI TEXHOJOTHUSCKHI yHuBepeuret, 2014, — 232 ¢. — 978-5-
7882-1663-8. — Pexum noctyna: http://www.iprbookshop.ru/62196.htmi

2) IIporpamMmmHOE obecrieueHne

a) JIMIeH3nOHHOE TPOTrpaMMHOE OOecTICUeHHE:

* Microsoft Office

* Microsoft Windows

0) CBOOOIHO pacpoCTpaHsIeMOe IMPorpaMMHOE obecrieueHre
» Google Chrome

 MarvinSketch 5.2.4

3) CoBpemenHnble npodeccruoHanbHble 0a3bl JaHHBIX U WH()OPMALIMOHHBIE CIIPABOYHbIE
CUCTEMBbI

* ObC «ZNANIUM.COM» www.znanium.com;
* OBC «YHuBepcuterckas oudanoreka ommaiia» https://biblioclub.ru/;
* OBC «JIanb» http://e.lanbook.com

4) TlepeueHn pecypcoB HH(MOPMAIMOHHO-TCICKOMMYHUKAIIMOHHON ceTh «MHTepHETY,
HEOOXOUMBIX JUISI OCBOCHHSI TUCIIUIITHHBI

* DirekTpoHHas oopasoBarenbHas cpena TBI'Y http://Ims.tversu.ru

» Hayunas 6ubanorexa TBI'Y http://library.tversu.ru

* Caiit o xumuu http://www.xumuk.ru/

» Caiit paspabdoTku nporpammuoro odecreuernss AIMALL http://aim.tkgristmill.com

* Caift xummnueckoro ¢akynbrera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

* basa naHHBIX 35eKTpoHHOTO cTpoeHus http://aquila.tversu.ru

* OTtkpbITast 6a3a TaHHBIX XUMUYECKUX COCAUHEHHUH U MX TEPMOIMHAMUYECKUX
csoiicts https://webbook.nist.gov/

* basza JaHHBIX CMEKTPAIbHBIX XapaKTEPUCTHUK OPTaHUUECKUX COCTUHEHUI

https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi



