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1. HEJIM U BAJJAYU JUCHUTIJIMHBI
e ocBOCHUSA TMCHUIINHBI (MOYJIs):

Llenb0 OCBOCHMS AUCUUIUIMHBI SBISIETCSA: AAaTh CIEHUAINCTaM YIITyOJICHHOE U3YYEeHUE
OCHOBHBIX IPUHIMIIOB ()EHOMEHOIOTUYECKON TEOPUH U MTOKa3aTh €€ IJI0JOTBOPHOCTh IPU
pelLeHnH 3aa4u pacyeTa U MPOrHO3UPOBaHUs (PU3UKO-XUMHUUECKUX CBOMCTB BEILECTB,
HEOOXOANUMBIX JUISl IPAKTUKH U HE N3YYEHHBIX SKCIEPUMEHTAIbHO.

3amaun:
3ajauaMu OCBOEHUS JUCHUILUIUHBI SIBIISIIOTCSA: HAYYUTh CTYJI€HTOB CTPOUTD aIUTUBHbIC
CXEMBI M IPUMEHSTH UX MPU pacueTax U MPOTHO3UPOBAHUH (PU3HKO-XUMHUIECKIX CBOMCTB BEIIESCTB

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOIl
[ukin (pa3znen) OIl: B1.B

TpeOoBaHNsl K NPeIBAPUTEILHON NMOATOTOBKE 00y4YaIOMIerocs:

JlonoTHUTENbHBIE TJIaBBl KBAHTOBOW XUMUH
N30panHbIe T1aBbl PU3NIECKON XUMHUU
du3nUecKrue METO bl NCCIIETOBAHMS
XUMHUYECKUE OCHOBBI OMOJIOTHYECKIX MPOIIECCOB
KBaHnToBas MexaHHKa 1 KBAaHTOBAas XUMHUS
Crepeoxumus

Ouznyeckas XUMHUS

XuMHYECKasi TEXHOJIOTHs

Oprannueckasi XUMHS

dusuka

Maremarunka

CtpoeHue BemiecTBa

JucuumnHbl (MOLYJ/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHUE TAHHOM JMCIUILTHHbI
(Moay.1s1) He00X0AMMO KAK NpealecTByIoIee:

Hayuno-uccnenoBarenbckas pabora
Marematuueckue MOJIETH B KOPPEISIUsIX ""CTPYKTypa-CBOMCTBO"
CummeTpust MOJIEKYJT U KPUCTAIJIOB

IIpenumioMHas npakTuKa
3. OFBEM JIUCHHUIIVINHBI

O0nas TPYA0EMKOCTh 4 3ET
YacoB 110 yueOGHOMY TIaHy 144
B TOM 4HcJIe:

ayJIUTOPHBIC 3AHITHUS 55
camocCTosITeNIbHasl paboTa 22
4acoB HAa KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIINHE,
COOTHECEHHBIE C IINTAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIBHOM ITPOTPAMMBbBI

[TK-1.1: IlmaHupyeT OTAeNbHBIE CTATUU UCCIEAOBAHUS MIPH Hanuuuu obmiero mana HUP

VYpoBenb |  MaTeMaTHUeCKHE MPaBUIIA U pa3zelibl, XUMUYECKUE (POPMYIIbI U CIIOCOOBI
0TOOpaKEeHHsSI XUMUYECKHX BEILECTB
B OOIIMX YepTax OCHOBHbIE aTUTUBHBIE CXEMBI pacyeTa CBONCTB-
CTPYKTYpbI CO€IMHEHUH TIEPBOTO (110 CBA3SIM, [10 aTOMaM) U BTOPOTO



VYposens 1

VYposens 1

MMOKOJICHHUS;
OCHOBHBIE TOTIOJIOTHYECKUE HHIIEKChl: Bunepa, Pananua, banabana, Xocos
U T.J.

HCIIOJIB30BaTh MAaTEMAaTUYECKUM almapar Mpy PEIIEHUA KOHKPETHBIX 3a/1a4
cZies1aTh BBIOOP aJIMTUBHOM CXEMBI, TOIIOJIOTMYECKOT0 UHIEKCA JUIs
BBIYMCIICHUM CBOWCTB BELIECTBA B 3aBUCUMOCTH OT 3a/IaHHBIX IIapAMETPOB

CIIOCOOHOCTBIO TTPOBOANTH (PU3UKO-XUMHUYECKHIE PACUETHI C TIOMOIIIBIO
M3BECTHBIX CXEM U TOTIOJIOTHYECKUX HHJIEKCOB JJII MOJICKYIISIPHBIX CUCTEM,
B TOM YHCJIC C IOMOIIBIO KOMIIBIOTEPHBIX IIPOTPaMM

METOMKAMH 3aITUCH MOJIEKYJISIPHBIX TPad)OB U COCTABICHHS MATPHI]
paccTosSHUI Ha UX OCHOBE, B TOM YHKCJIE C TOMOIIHIO0 KOMIIBIOTEPHOTO
obecrnieueHus

HABBIKAMU MOJICKYJISIPHOTO MOJICITUPOBAHUS U pa0OThI ¢ Pa3HBIMU KBAaHTOBO
-XUMHYECKUMH MTPOrpaMMaMHu

[1K-1.2: BeiOupaer TeXHUYECKHE CPEICTBA U METOIbI UCTIBITAHUHN (M3 HA0Opa MMEIOIIINXCS )
JUISL pEUIEHUs MOCTaBIEHHbIX 3a1a4y HUP

VYpogens 1

VYposens 1

VYposens 1

npaBuiIa TEXHUKW 0€30MacHOCTH IpU paboTe B 1abopaTopuu U Ha
KOMITBIOTEPE

OCHOBBI PabOTHI C IPOTPAMMHBIM 00€CIICUCHUEM NTEPCOHAIBHOTO
KOMITBIOTEpA B y4EOHOH ayTUTOpUH

IMPpOBOANUTDL SKCIICPUMCHT B J'Ia60paTOpHBIX YCIOBUAX U IIPU ITIOJIB30BAHUN
KOMIIBIOTCpa

YMCHHUEM IIOJIB30BAThHCA METOAUKAMU, UCITI0JIb30BaHW 3HAHWUS HOPM
TEXHUKHU 0€30I1aCHOCTHU

[1K-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHUS

VYposens 1

VYposens 1

VYposens 1

npueMBbl pabOTHI U CO3aHMs HAyYHOH rpaduku ¢ ucnons3oBanueM Excel,
OCHOBHBIE MAaKpPOCKOIIMYECKHUE CBOICTBA MOJIEKYJIIPHBIX CUCTEM U UX CBS3b
CO CTPYKTYPOM, HOMEHKJIaTypy OpPraHM4eCKUX COCIUHEHUN U
HOMEHKJIATYPY XMPAJIbHBIX COCAUHEHUN

CIOCOOBI TOCTPOEHUSI MaTPHUIL IO MOJIEKYJISIPHBIM rpadam; OCHOBBI
noctpoenus npoexkuuni Pumepa, Heromena

METO/bI MPE/ICTaBIECHUS MOJIEKYJIAPHBIX CUCTEM B BUE IpadoB,
CTPYKTYPHBIX (POpMYJI, CTEPEOXUMHUUYECKUX PopMyI1, Tpoekuuit dumiepa,
HeromeHa

paboTaTh C KOMIIBIOTEPOM Ha YPOBHE MOJIb30BaTeNsl, 00padaThIBaTh
pE3yJIbTaThl HAYYHBIX DKCIIEPUMEHTOB C UCIIOJIb30BAHUEM METOI0B
MaTeMaTU4YeCKOl CTaTUCTUKHU U npuioxeHuil Excel u npyrux;
MPOBOAMTDH BHIYMCIICHUE TOMOJOTUYECKUX NHIEKCOB 110 pe3yibTaTaM
MIOCTPOEHHUS MaTpPHUII, CTPYKTYPHBIX (OPMYII;

HaBBIKAMHU pabOThI C KOMIIBIOTEPHBIMU IPOTPaMMaMH CTaTUCTUYECKOH U
rpaguueckoil 00paboTKH HIKCIIEPUMEHTAIBHBIX JaHHBIX C UCIIOJIb30BaHUEM
OOLIENPUHATOTO MPOTPAMMHOI0 O0ECIIeUeHUs;

crmoco0aMu COOPKH TOTIOJIOTUYECKUX WHIEKCOB U METOaMH MX
BBIUNCIICHMS JIUIS1 MOJIEKYJT

METOJaMHU TOCTPOCHHUS aTUTUBHBIX CXEM M CIIoco0aMH UX pacueTa Jyis
OTJIETbHBIX MOJIEKYJ

[TK-2.1: [IpoBOAUT NEepBUYHBIA NTOUCK UHPOPMALIMH T10 33laHHON TeMaTHKe (B T.4., C
MCIOJIb30BaHNEM MAaTEHTHBIX 0a3 TaHHBIX)

Yposens |

VYposens 1

OCHOBHBIE pacnpocTpaHEHHbIE HHTepHET-cucTeMbl moucka (Google, Yandex
U JIp), a TaK )K€ CUCTEMbl XMMHUUYECKOM HaNpaBIeHHOCTH (0a3bl JaHHBIX:
NIST, AIST, Aquila, ChemPort u mp.)

BO3MO>KHOCTH IIOMCKOBBIX CETEBBIX PECYPCOB M UX IPUMEPHOE HAIIOJHEHHE

BCCTH IIOUCK HH(bOpMaHHH XUMHUYECKOH HaIlpaBJICHHOCTU: ITOCIICAHUX



myOIMKauil o HayYHOU TeMe, IUPOKO U3BECTHBIX (DaKTOB, TaHHBIX
3JIEKTPOHHOTO CTPOCHUS, CTPYKTYPHI M (PU3HUKO-XMMUYECKUX CBOHCTB
HCCIIEyEMBIX BELLECTB, MOJYYEHHBIX KaK TEOPETUUECKUMH, TaK U

SKCIEPUMEHTAIIBHBIMA METOAAMHU

Yposens 1

HMHTEPHET-pecypcaMu

HaBBIKaMH paGOTH C KOMIIBXOTCPHBIM ITPOI'paMMHBIM oOecIieueHneM 1

[1K-2.2: Ananu3upyet u 0000-11aeT pe3yabTaThl IATEHTHOTO IMOMCKA 10 TEMATUKE IMPOEKTa
B BBEIOpAHHOM 00JIaCTH XUMHUH (XUMUYECKON TEXHO-JIOTHH )

Yposens 1

MECTOABI K CPEACTBA cGopa, 06pa6OTKI/I, XpaHCHUA, ICPCIauIn U HAKOIIJICHUA

nH(pOpMalLUU; OCHOBHBIE ITOHATHUS JIOTHYECKUX, MATEMAaTHUECKUX U

TEXHUYECKUX ACIIEKTOB apXUTEKTYpPbl KOMIIBIOTEPOB, JIOKAJIBHBIX CETEH U
0a3 TaHHBIX, SKCIIEPTHBIX CHCTEM M TEXHOJIOTHH Pa3pabOTKU U
WCTOJIb30BAHUS IPOTPAMMHOI0 00ECTICUECHHST; TPUHIUITBI MOACTHUPOBAHUS
IUIs penieHns: GyHKIMOHAIbHBIX U BBIYMCIUTEIbHBIX 3a7a4

VYposens 1

HCIIOJIb30BATh BBIYMUCIUTCIIbBHYIO TCXHUKY U ITPOrpaMMHOC obOecrnieucHue

MPUMEHUTEIHHO K TPOPECCHOHATBHOMN NEATETLHOCTH, B TOM YHCIIE K
MIOUCKY MaTEHTHBIX MaTepHUajIoB B 00JIACTH XMMUYECKOI'O MOJCIUPOBaHUS U
TOIIOJIOTUH, U 3JIEKTPOHHBIX 0a3 JaHHBIX (PU3UKO-XMMUYECKHX CBOWUCTB U
XUMHUYECKOTO CTPOCHHUS

VYpogens 1

HaBblkamu paboTel B WINDOWS, MicrosoftOffice u B

CHEIMATM3UPOBAHHBIX IMAKETAX MPHUKIIATHBIX TPOTPaMM; OCHOBHBIMU
WH(POPMAIIMOHHBIMH TEXHOJIOTHUSIMH BBOJIa U O0OpaOOTKU TEKCTOBOW U
rpadgudeckoil nHbopMaIu

5. BUAbI KOHTPOJIA

Bunsl KOHTpOJIA B ceMecTpax:

OK3aMCHbI

| 8

6. SAI3BIK IIPEIIOJIABAHUA

SI3BIK mpenogaBaHus: pyCCKU.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)

Kon HaunmeHoBaHMe pa3ie/ioB u Bup Cemectp | HacoB | Ucrou- | Ilpumeuan-
3aHAT. TeM 3ansatua | / Kypce HHUKH ue
Pazpen 1. Tononorus u Teopus
rpa¢oB B pacueTax CBOICTB
TETEPOCUCTEM
1.1 | Tomnosorus u Teopus rpadoB B Jlex 8 10 |JI1.1J11.2
pacyerax CBOMCTB F€TEPOCUCTEM J1.3J11.4
J1.5
J1.6J12.1
J2.2
1.2 | Tomosorus u Teopusi rpadoB B JIab 8 13
pacueTax CBOMCTB ITeTepOCUCTEM
1.3 | Tonousorus u Teopusi rpadoB B Cp 8 12
pacueTax CBOMCTB I'€T€pOCUCTEM
1.4 | Tomnousorus u Teopusi rpadoB B OK3ameH 8 14

pacucTax CBOMCTB T CTCPOCUCTEM




Paznen 2. Koppensiiuu
«CTPYKTypa MOJIEKYJIBI C
reTepoaToMOM — CBOMCTBOY» Ha
OCHOBE TOIOJIOTHYECKUX
unaexcoB u KXII marpuig
CMEKHOCTH MOJIEKYJIIPHBIX

rpa¢oB

2.1 |Koppensauuu «cTpyKkTypa Jlex 8 12
MOJIEKYJIbI C TETEPOATOMOM —
CBOWCTBO» Ha OCHOBE
TOIOJIOTHYECKUX UH/IEKCOB U
KXII matpuil cMEKHOCTH
MOJICKYJISIPHBIX rpadoB

2.2 |Koppensuuu «CTpykTypa Jlab 8 20
MOJIEKYJIBI C TE€TEPOaTOMOM —
CBOKCTBOY» Ha OCHOBE
TOIOJIOTMYECKUX UHJEKCOB U
KXII matpuil cMEKHOCTH
MOJIEKYJISIPHBIX TpagoB

2.3 | Koppensuuu «CTpyKTypa Cp 8 10
MOJIEKYJIbI C TETEPOATOMOM —
CBOICTBOY Ha OCHOBE
TOIIOJIOTMYECKUX UHAECKCOB U
KXII matpuil cMEKHOCTH
MOJIEKYJISIPHBIX TpagoB

2.4 | Koppensuuu «CTpyKTypa DK3aMeH 8 13
MOJIEKYJIbI C TE€TEPOaTOMOM —
CBOICTBOY» Ha OCHOBE
TOMOJIOTHYECKUX UHJIEKCOB U
KXII matpuir cMEKHOCTH
MOJIEKYJISIPHBIX TpagoB

Cnncox 00pa3oBaTeJIbHBIX TEXHOJTOTHH

1 |HArposeie TexHONOrMN

JluckyccroHHble TeXHOIOTHH ((HOpyM, CUMIIO3UYM, Je0aThl, aKBapuyMHasl TUCKYCCHS,
naHeJIbHast JUCKYCCHsl, KPYIJIbIA CTO, (PaCHIIUTUPOBAHHAS U T.JI.)

\S)

HNupopmannonusle (11(ppoBbIie) TEXHOIOTUN

TexHomorun Pa3BUTHA KPUTUYICCKOTO MBIIIJICHUS

TexHonoruu pa3BUTHUS JU3AH-MBIIUIEHUS

NN | B W

AxTuBHOC CJIylnaHue

8. OLIEHOYHBIE MATEPHAJIBI IS TPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTALIMA

8.1. OneHo4HbIe MaTepHAJIbI IJIs1 IPOBEACHHUA TEKYILIeH aTTeCTAUI

1. BbIOTHEHHE paboT J1abopaTopHOro mpakTukyma -20 6ajijIoB MaKCUMYM

CIocoo:

TPaJUIIMOHHBIN — pelIeHue 3a/1a4 M0 MOUCKY KOPPEISALMOHHBIX COOTHOILIEHHH ¢
PErpECCUOHHBIM IpapUKIM




PE3YNIbTAThI:

yriIyOJeHHas: IpopabOTKa TEMBI

Brimonnenue nabopaTopHbIX padoT sABIsETCS HEOOXOIUMBIM, HO HE I0CTaTOYHBIM
YCIIOBUEM MOTYYEHHS OJI0KUTEIBHON OIIEHKH

2. BBITIOJTHEHUE CAMOCTOATEIbHON PaboThl -10 6amuioB MakCUMym

croco0:

Ha KOMITBIOTEPE

pe3ybTaThI:

1. 0630p TeMbI cBOEH Hay4YHOI PabOThI, METOAMKH 1 OOBEKTOB HCCIICIOBAHUS,
MPEACTABICHHBIA B BUJE NPE3CHTAIIUN

2. CIIUCOK MAaTEeHTOB MO 33JJaHHOU TeMe, OCYIIECTBICHHBIH 10 6a3aM JTaHHBIX,
0(OPMIICHHBII B COOTBETCTBUHU C TPEOOBAHHSIMH.

Brinonnenue camocToaTebHONM pabOoThI MO MHIUBUIYAIBHOW TEME SBIISIETCS
HEO0OXOIMMBIM, HO HE JOCTATOYHBIM YCIOBUEM MOIYUYCHHS MOJT0KUTEIBHON OLEHKU

3. xoHTpOosbHAs paboTa Ne 1- 10 6am10B MakCUMyM
KOHTpoJsibHAast paboTta Ne 2 - 10 6aioB MakcCuMym

croco0:

TpPaJULUOHHBIN (KOJUIOKBHYM)

pe3yJIbTaThl:

o(OpMIICHHBIE 110 3aJaHUI0 OyMasKHbIE OJIAHKH C PEIICHUSIMU

4. mocemaemMocTs - 10 0amwioB
8.2. OueHoYHBIC MaTepHAJIBI 1JIsl IPOBEACHHUS IPOMEKYTOYHON aTTEeCTALMHU

Bomnpocs! k moaroroske (1 4actp):

1. Mognens u Moaenuposanue. Llenu moaennposanus Bunbl MmogennpoBanus

2. Maremaruueckast Mozienb, puzndeckas mojenb. CBoiicTBa Mozeneil. @opmbl
npenacraBieHus Mozenel. OTauuue naealbHOr0 MOJEINPOBAHUS OT MAaTEPHAIBHOTO

3. KoruurusHas Mozens. CozepkarenbHas MOI€b. Pa3HOBUAHOCTH cOiepKATEIbHBIX
MoZeIen

4. OTnnune KOHUENTYaIbHON MOJIENH OT COAEpKAaTeIbHOW. BUIbI KOHIIENTYanbHBIX
Mmojeneit. KnaccudukannoHHble MpU3HAKK pa3ieieHus MoJiesei

5. Mogaenu u cniocod npencraBieHust o0bekTa. [loHsTHS: MaTeMaTudeckast MOJENb U
MaTeMaTHYECKOE MOJECIIMPOBAHNE

6. DneMeHTHI 000011IeHHON MaTeMaTnyeckoi moaenu. [IpusHaku kiaccudukanum
MaTeMaTUYECKUX MOJENIEH

7. OTnruue NpocThIX MOJIENIEH OT CIIOKHBIX. THUIIBI MOJIEeN U onepaTop
MOJEIIMPOBAHUS

8. Kitaccuduxanus mojieneit B 3aBUCUMOCTH OT BXOJIHBIX M BBIXOJIHBIX ITapaMeTpPOB.
JIECKpUIITUBHBIE U YIIPABIEHYECKUE MOIEIH

9. Ilpsimble 1 0OpaTHBIE MOAAEH, Ieau. OTan4re MoJielel MPorHo3a oT
ONTUMU3ALMOHHBIX MOJENIEN

10. Tumns! cogepxarenpHol Kinaccupukanuu Moaeneil. O6cnenoBanre 00beKTa
MOJICIMPOBaHUS U (POPMYITMPOBKA TEXHUYECKOTO 33/1aHUs Ha pa3paboTKy Mojenu. DopmyarpoBka
IpEeAMOIETN

11. KonnenryanpHas 1 MaTeMaTHYECKasl MOCTAHOBKA 3a1a4u MoAeupoBaHusi. OOBEKT.
SABnenue. DnemeHT. KauecTBEHHBIN aHANIN3 U ITPOBEPKA KOPPEKTHOCTH Mozenu. KoHTpounb

12. Bo16op u o60cHOBaHUE BHIOOpA METO/I0B pelieHus 3a1a4n. [louck pemenus mim
peann3anys anropurMa B Buje nporpamm ais K.

13. IIpoBepka anekBaTHOCTH MoAenu. [IpakTHueckoe NCIONb30BaHNE MOJEIIH.
JlenyKTUBHBIN U MHIYKTUBHBINA MOJXOAbI K TOCTPOCHUIO MOJIENN

14. Koppensunonusie mojenu "CTpyKTypa-CBONCTBO, CTPYKTypa-aKTUBHOCTD"

Bomnpocs! k moaroroske (2 yactp):

1. Matpuna paccTosiHuM



. Marpuna cMeXHOCTH

. Unnexc Bunepa W1

. Unnexc Bunepa W2

. Uunexc Bunepa W3 Tloctpouts mist Oyrana

. Munexc Bunepa 6e3 mocTpoeHus MaTpuIlbl pacCTOSTHUN. JIMHEHHBIH

. Unnexc Bunepa 6e3 mocTpoeHust MaTpHIlbl paccTostHuid. [{ukmnaeckii
. Unnexc Bunepa 6e3 mocTpoeHus MaTpHIIBI pacCTOSTHUN. JIMHEWHBIH ¢ IUKIIOM
. Uanexc Bunepa 6e3 mocTpoeHust MaTpUIbl pacCTOSHUN. CIupO-IIHKIIBI
10. Uanexc Bunepa 6e3 mocTpoeHuss MaTpHIIbl PAaCCTOSHHN. BeTBIeHbIH
11. Yucno nossspHOCTH

12. Tononornyeckuii MHAEKC CyMMBbI PacCTOSIHUM

13. Mnnexc banabana

14. TTapameTpu3anus uHaekca banabana 1mo a1eKTpoOTPUIIATEIBHOCTH
15. ITapameTpu3anus naaekca bairabana mo KoBaJleHTHOMY PaguycCy

16. Unnexc banabana juist apoMaTHYECKUX [IUKIIOB

17. Nnnexkc AnbreHOypra

18. Munekc cpenHeKBaipaTUUHbIX PACCTOSTHUI

19. Uunekc Pannouya

20 Unpexc Kupa

21. Unnekc Xocoiis

22. Uunekcol Ha ocHOBE uncen Oubonayun

23. Uupexkc Hapymu

24. Uunexc CMOIEHCKOTO

O 0 31O D A WIN

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

PelTuHT KOHTPOJIB:

VYcnemnoe ycBoenue kypcea - 100 6amios:

1. Ha ax3amMeH coriacHo mojoxeHuto o peiituare TBI'Y BeiHOCUTCS 110 40 Oamios,
2. Texymui KOHTPOJIb, TPOMEXKYTOUHAS aTTecTanus - 10 60 6anos:

a) BIMOJIHEHUE padoT 1abopaTopHOro MpakTukyma -10 20 6ansios

0) BBIIIOJTHEHUE CaMOCTOATEIbHON padoThI -710 10 GanoB MakCUMyM

B) KOHTpoJibHas pabota Ne 1- 1o 10 Gannos

') KOHTpoJbHas padora Ne 2 - 1010 6annos

1) TOCemaeMocTh - 10 10

9. YYHEBHO-METOAUYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHE
JUCHUITVIMHBI (MOYJIA)

9.1. PexoMeHayemas Jureparypa

9.1.1. OcHoBHas JUTEpaTypa

HIudp

Jlureparypa

J1.1

Bunorpanosa, Koznoa, Kpsiinos, Koppensiiuu suTansnust 00pa3oBaHus —
TOIOJOTHYECKUE HHAEKCHI B IByXaTOMHBIX ClUpTax, TBepb, , [ISBN:,
URL: http://eprints.tversu.ru/10443/

Jd1.2

Taruesa, Bunorpanosa, Tononorndeckue HHAEKCH MPOCThIX 3(upoB, TBeph: TBepckoit
roCy/1apCTBEHHBIN YHUBEpPCUTET, , ISBN: ,
URL: http://eprints.tversu.ru/8533/

J1.3

[Tanynos, ®enuna, Bunorpanosa, lllectuBepuinuubie rpadbl 1 UX NpuMeHeHHE, TBeph:
TBepckoli rocynapcTBeHHbll yHuBepcuret, 2014, ISBN:
URL: http://eprints.tversu.ru/4139/

J1.4

Hunog JI. 1O., Coxonos 1. B., CmomnsikoB B. M., Tonosmornueckue HHACKCH JIJIs pacueTra
CBOMCTB aJIKEHOB U MOJIMOJIEPHHOB, , , ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/0001189t.pdf




J1.5

Coxkomos /I.B., Hunos [.1O., CMmonsakoB B.M., A1auTuBHBIC CXEMBI M TOTIOJIOTHYCCKHUE

WHJIEKCHI B MPOrHO3UPOBAHUU CBOWMCTB MOJIMMEPOB, , , ISBN: |
URL: http://texts.lib.tversu.ru/texts2/0004386t.pdf

J1.6

Cmonsaxos B.M., Coxonos /[I.B., Hunos /I .1O., Ilonsakos M.H., Tononorundeckne nHACKCHI
B JIMHEHHBIX W HEJIMHEHHBIX KOpPEISIUsIX "CTpyKTypa-cBoUCTBO noysmmepa', , , ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/0002884t.pdf

9.1.2. JlonoJiHMTEIbLHAS JIUTEPATypa

HIudgp

Jluteparypa

J2.1

Bunorpanosa, [1amynos, Teopetrko-rpadoBbiii TOAXO0A B H3y4SHUH KOPPEISIHI
CTPYKTypa-CBOMCTBO aJIKWHOB, TBeph: TBEpCKOM rocynapcTBeHHbIN yHUBEpCcUTET, 2014,
ISBN:,

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

J2.2

[TarmynoB, YueOHO-METOAUYECKUNM KOMIUICKC 1O JUCIUIUIMHE "MareMaTuiecKkue MOJIEIH B
Koppemsauusx "crpykrypa-cBoiictBo"", TBepsb, 2012, ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/04522umk.pdf

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Origin 8.1 Sr2

1 Kaspersky Endpoint Security 10 ms Windows
2 [Adobe Acrobat Reader

3 Google Chrome

4 | WinDjView

5 OpenOftice

6

9

.3.2 CoBpeMeHHbIe TPo(eccHOHAIBHBIE 0a3bl IAaHHBIX U HH(OPMallMOHHBIE CTIPABOYHbIE

CHUCTEMBbI

—

XKypnansl American Physical Society (APS)

2 ApXHUBBI )KYpHAJIOB U3AaTeabCTBa Nature

3 ApxuBsl xkypHanoB uzgareiabctBa Oxford University Press
4 Pecypcol n3natensctBa Springer Nature

5 BJI Web of Science

6 B/ Scopus

7 Kypnanst American Chemical Society (ACS)

8 XKypnanel American Institute of Physics (AIP)

9 Penozurapuii TBI'Y

10 [Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha sKypHaib)
11 |9BC TeI'Y

12 |9bC BOOK.ru

13 OBC «Jlanb»

14 |9BC IPRbooks

15 [3BC «YHuBepcurerckasi OnbiroTexa OHIaiH»

—
o)

9BC «tIOPAUT»




17 | 9bC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)

AyauT-1 OobopynoBanue

3-243 KOMIUICKT Y4eOHOU MeOeIH, KOMITBIOTEPhI

5-209 Ilepuoauueckas cuctema XuMu4yeckux 3iaemMeHToB Tenesuzop Komnbrorep Beng
(MOHHMTOP, CUCTEMHBIN OJI0K, Kj1aB., Mbllllb) MDY Komnonku - 2mt. BeitsokHoM mikad -

11. METOJUYECKHUE MATEPHUAJIBI 1J151 OBYYAIOILIUXCSI IO OCBOEHUIO
JUCHUIINHBI

1. Yuebnas nporpamMma

I. Tononorust u Teopus rpadoB B pacyeTax CBOMCTB reTepOCUCTEM.

KoHcTpynpoBaHre TONOJIOrMYECKUX UHIEKCOB aJIKAHOB M MOJIEKYII, COAEPIKAIUX
rerepoaToM. KoppensiunoHHble 3aBUCUMOCTH «CBOMCTBO BEIIECTBA — TOMOJIOTMYECKUN NHIEKC).
PerpeccronHsblil ananus 3aBUCUMOCTEH «cBOMCTBa BetectBa — TU rpada monexyss»
IBYXIIapaMeTpOBbIMU (QYHKIMAMU. Pacuer sHTanbmmii 00pa3oBaHUs aMUHOB, CHIJIAHOB C
HCII0JIb30BAaHNUEM TOIOJIOTMYECKUX UHJIEKCOB HA OCHOBE MaTpPUIL] CMEXHOCTU U MaTpUI]
paccTosHUN XUMHYECKUX rpadoB.

I1. Koppensuuu «cTpyKTypa MOJIEKYJIbl C T€T€pOaTOMOM — CBOMCTBO» Ha OCHOBE
tonojorndyeckux uuaekcos u KXII MaTpuil cMexXHOCTH MOJIEKYJIIPHBIX TpadoB.

[TocTpoeHre afIuTUBHON CXEMBI JUIsl MOJIEKYJIbI C TETEPOATOMOM HAa OCHOBE

K03 (HULIMEHTOB XapaKTEPUCTUUECKUX TOJTUHOMOB MaTPHUIIbI CMEKHOCTH XUMHUYECKUX TpadoB.
Pacuer pu3mko-xuMHU4eCKNX CBOMCTB MOJIEKYJIBI C TETEPOATOMOM C UCTIOJIb30BAHUEM
KOX(QPHUIHEHTOB XapaKTEPUCTUUECKHIX TTOJTMHOMOB KBaJpaTa MaTPHUIbl CMEKHOCTH XUMHUECKUX
rpados. Pacuer sHTanpnuii 00pa3oBaHusi CBOOOIHBIX PAAUKAJIOB MO aJAUTUBHON CXEME, C YUETOM
OmKaiIIero okpyKeHust aToMoB. Pacder sHTanbnuii 00pazoBaHust CBOOOIHBIX PAJNKAJIOB MO
aJIMTUBHON cXeMe B TpeTheM NpulbmmkeHnn. Pacuet sHTanbnmii 06pa3oBaHUs MOJIEKYIIBI C
reTepoaToMOM C UCTIIOTIB30BaHUEM KOI(PPHUIIMEHTOB XapaKTePUCTUUECKUX MTOJTMHOMOB MAaTPHI]
CMEXHOCTH XUMHUYECKUX rpad)oB U TOMOJIOTHYECKUX UHACKCOB Bunepa, banabana, MTU, Xapapu
u Jap.

V. YyeOHo-MeToanuecKoe U MH(POpPMAITMOHHOE 00eCTIeYeHNE TUCIUTITNHBI

1) Pexomenayemas nureparypa

a) OcHoBHas UTEpaTypa:

1. Kimmaos A.B. Marematndeckoe MOJAEIMPOBAHNE XUMHUKO-TEXHOJIOTHYECKUX
IpoLeccoB [ DNIEeKTPOHHBIHN pecypc]: yueOHoe nocobue / A.B. Kiinnos, A.I'. MyxameTr3sHoBa. —
OneKTpOH. TEKCTOBbIE NaHHble. — Ka3anb: KazaHcknii HalMOHAIbHBINA UCCIIEN0BATEIbCKUAN
TexHoJiornueckuil yuusepcuret, 2009. — 144 c. — 978-5-7882-0774-2. — Pexum gocryna:
http://www.iprbookshop.ru/62483.html

2. 3akreiiM, A.JO. OOmias XuMudecKas TEXHOJIOTHS: BBEJICHUE B MOJICTUPOBAHNE
XHUMHUKO-TeXHOIorndeckux mnpoueccos / A.1O. 3akreiim. — 3-e u3f., nepepad. u gon. — Mocksa:
Jloroc, 2012. — 304 c. — (HoBas ynuBepcurterckast Onbinorexa). — PexxuM gocTyma: mo mojmicke.
— URL: http://biblioclub.ru/index.php?page=book &1d=84988

0) JlonmomuurtensHas muTeparypa:

1. benamenko JI.K. KommnbioTepHbie MeTo bl B hpU3uKe U GU3NIECKON XUMHUH
[DnexTpoHHbIi pecypc] : madopatopubiii mpakTukyM / J1.K. benamienko. — DIEKTPOH. TEKCTOBBIE
nanuele. — M. : U3pgatensckuit Jlom MUCuC, 2012. — 109 c. — 2227-8397. — Pexxum poctyna:
http://www.iprbookshop.ru/56068.html

2. Xénpthe X. 3unmuib B. MonekynsipHoe MOAETUPOBAHNE: TEOPHS U TPAKTHKA:

yaebnoe nmocodue / X.-. Xénbrhe, B. 3unmib, [1. PoubsH, I'. ®onskepe. — 2-e u3a. (311.). — M.:
JIaGoparopus 3Hanui, 2015. — 322 c¢. — ISBN 978-5-9963-2401-9. — TekcT: 31eKTpOHHBIH //
DnexTpoHHO-0nbInoTeuHas cucreMa «Jlauby»: [caiiT]. — URL: https://e.lanbook.com/book/66153
3. Yiutun H.B. MeToabl MoenupoBaHnsi KHHETUKHU MTPOLIECCOB CUHTE3A U




MOJICKYJIIPHO-MACCOBBIX XapaKTEPUCTHK MOJTMMEPOB [ DIEKTPOHHBIN pecypc]| : Monorpadus / H.B.
VYnutun, K. A. Tepemenko. — DneKTpoH. TekcToBble AaHHble. — Ka3anb: Kazanckuit
HallMOHAJIBHBIN HCCIIEIOBATENbCKUN TEXHOJIOTMUeCKUi yHuBepeuret, 2014, — 232 ¢. — 978-5-
7882-1663-8. — Pexxum noctyma: http://www.iprbookshop.ru/62196.html

2) [IporpamMmmHOe obecrieueHue

a) JIuieH3noHHOE MTPOrpaMMHOE 00ecTIcUeHHeE:

* Microsoft Office

* Microsoft Windows

0) CBOOOIHO pacpoCTpaHsIeMOe MPOTrpaMMHOE 0OeCTieueHre
* Google Chrome

* MarvinSketch 5.2.4

3) CoBpemeHHBbIe IpodeccHOHaTbHBIC 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHEIC
CHCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;

* OBC «YHuBepcurerckas 6ubnuoreka onmnaitan» https://biblioclub.ru/;

* ObC «Jlanby http://e.lanbook.com

4) [lepeveHsb pecypcoB HHGOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOM ceTn «HTepHeTY,
HEOOXOUMBIX JIUIsl OCBOCHUS TUCIIMILTHHBI

* DiiekTpoHHas oOpazoBarenbHas cpena TBI'Y http://Ims.tversu.ru

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

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

* Caiit pa3zpabotku nmporpammuoro obecrnedenust AIMALL http://aim.tkgristmill.com

+ Caiit xumuueckoro akynprera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

* ba3a gaHHBIX IEKTPOHHOTO CTpoeHus http://aquila.tversu.ru

* OTkpbITast 0a3a JaHHBIX XUMUYCCKUX COSAMHEHHUH U UX TEPMOJTUHAMUYCCKUX
cBoiicTB https://webbook.nist.gov/

* baza qaHHBIX CIEKTPAIbHBIX XapaKTEPUCTHK OPTaHMUECKUX COCTMHEHUI
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct frame top.cgi



