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1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

[lenpro OCBOEHUS TUCIUTIINHBI SBIISETCS: 1aTh CICIHAIMCTaM YTIITyOJIeHHOE U3Y4YCeHUE
OCHOBHBIX MIPUHIIUIIOB ()€HOMEHOJIOTHYECKON TEOPHH U TTOKA3aTh €€ IJI0IOTBOPHOCTh MIPH
pEIIeHNH 3329 pacueTa v MPOTHO3UPOBAHUS (U3UKO-XMMHYECKUX CBOMCTB BEUICCTB,
HEOOXOAUMBIX ISl MPAKTUKU U HE U3YYEHHBIX IKCIIEPUMEHTAIIBHO.

3agauu:
3ajauaMy OCBOEHUS JUCHUILUIUHBI SIBISIOTCSA: HAYYUTh CTYJIEHTOB CTPOUTD Al TUTUBHbBIC
CXEMBI ¥ IPUMEHSTH UX IIPH pacueTax U MPOrHO3UPOBAHUH (PU3UKO-XUMUIECKUX CBOMCTB BEIIECCTB

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B

TpeGoBanus K NpeABapUTEJIbHOI NOATOTOBKE 00y4al0Ierocs:

JlonmoIHUTEIbHBIC TIIaBbl KBAHTOBOM XMMUH
N306panHbIe T71aBbl GU3UIECKON XUMHH
dusndyeckne METOIbI HCCIICI0BaHMS
XUMHYECKUE OCHOBBI OMOJIOTMYECKHUX MPOIIECCOB
KBanToBas MexaHHMKa U KBAHTOBAs XUMHS
Crepeoxumusi

duzndeckas XUMHAS

Xumudeckas TEXHOJIOTHS

Opranuyeckas XuMust

dusuka

Maremartuka

CrtpoeHue BemiecTBa

JAucuMmimHbl (MOAYJ/IM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME JAHHOW JUCIHIIJIMHBI
(Moay i) He00X0AMMO KaK NMpeAlecTBYIIee:

Hayuno-uccnenoBarenbckas pabora
Marematruueckre MOJENU B KOPPEISALHUIX ""CTPYKTypa-CBOMCTBO"
CummeTpust MOJIEKYJT i KPUCTAJLIOB

[IpennumioMHas npakTuka
3. OBBEM JUCHHUIIVINHBI

O0nas TPYA0EMKOCTh 4 3ET
YacoB 1o yueOHOMY TUIaHY 144
B TOM YHcCJIe:

AyJAUTOPHBIC 3aHATHS 55
camocCTosITelIbHasl paboTa 22
9aCcOB HA KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

[TK-1.1: [Tnanupyet oTaeNbHBIE CTAIUU UCCIEAOBAHUS MIPH HaIu4uu obmiero muana HUP

VYpoBenb |  MareMaTHUecKHe MpaBuia U pa3Aesibl, XUMHUecKHe (POPMYIIbI U CIIOCOOBI
OTOOpaXEHHSI XUMUYECKUX BEILECTB
B OOLIMX YepTax OCHOBHBIE aJITUTHBHBIE CXEMbI pacyeTa CBOMCTB-
CTPYKTYpbI COEIMHEHU TIEpBOTO (IO CBSA35M, 110 ATOMaM) U BTOPOTO



Yposens 1

Yposens |

MTOKOJICHHMS;
OCHOBHBIE TOTIOJIOTHYECKUE UHACKCH: Bunepa, Pannnya, bamabana, Xocost
U T.JI.

HCITOJIF30BaTh MaTeMaTHUCCKUI arrmapar Ip1 p€uIiCHUN KOHKPETHBIX 3aJ1a4
caciiaThb BBI60p aﬂHHTHBHOﬁ CXEMBbI, TOIMIOJIOTHYCCKOT'O MHACKCA JJIsA
BBIYMCIICHHI CBOMCTB BCIICCTBA B 3aBUCHUMOCTHU OT 3alaHHBIX ITapaMCTPOB

CIIOCOOHOCTBIO ITPOBOANTD (DU3UKO-XUMHUYECKHE PACUEThI C TIOMOIIBIO
M3BECTHBIX CXEM M TOIOJIOIMYECKUX MHJICKCOB /IS MOJICKYJISIPHBIX CUCTEM,
B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHBIX ITPOrpaMMm

METOIMKAMH 3aITHCH MOJICKYJISIPHBIX Tpad)OB U COCTABJICHUS MATPHII
paccTOSHUM Ha MX OCHOBE, B TOM YHCJIEC C TOMOIIBIO KOMITBIOTEPHOTO
obecnieyeHus

HaBBIKAMHU MOJICKYJIIPHOTO MOJCIUPOBAHHUS U PA0OTHI ¢ pa3HbIMH KBAHTOBO
-XHUMHUYECKUMHU IPOTrpaMMaMH

[1K-1.2: Beibupaet TEXHHUECKUE CPENICTBA U METOABI HCIIBITaHUH (M3 Habopa UMEIOIIMXCS)
JUISL pelIeHusl MoCcTaBlIeHHbIX 3aa1ad HAP

VYposens 1

VYposens 1

VYposens 1

MpaBuJia TEXHUKH 0€30MacHOCTH Mpu padoTe B 1abopaTopuu U HA
KOMIIBIOTEpE

OCHOBBI pabOTHI C TPOrPaMMHBIM 00€CTIEYEHIEM ITEPCOHATILHOTO
KOMIIBIOTEpa B y4eOHOM aynuTropuu

MIPOBOJIUTH AKCIIEPUMEHT B JIA0OPATOPHBIX YCIOBHUSIX U MPH MOJIb30BAHUH
KOMITBIOTEPA

YMGHI/IGM I10JIB30BAaThCA METOAMKaMU, UCII0JIb30BaHU 3HAHUA HOpM
TEXHUKHU 0€30I1aCHOCTH

I1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHUSA

VYposens 1

Yposens 1

VYposens 1

npueMBbl padOTHI U CO3aHMs HAyYHOH rpaduku ¢ ucnons3oBanneM Excel,
OCHOBHBIE MAKPOCKOIMYECKUE CBOMCTBA MOJIEKYJISIPHBIX CUCTEM M UX CBA3b
CO CTPYKTYPOH, HOMEHKJIATYpy OPraHUYECKUX COCTUHEHUM U
HOMEHKJIATYPY XMPAJIbHBIX COCAUHEHUN

CI0COOBI OCTPOEHUSI MAaTPHULL IO MOJIEKYJISIPHBIM Tpad)aM; OCHOBBI
noctpoeHus npoexund Pumepa, Heromena

METO/Ibl IIPE/ICTABICHUS MOJIEKYJISIPHBIX CUCTEM B BUE rpados,
CTPYKTYPHBIX (POpMYJI, CTEPEOXUMHUUYECKUX PopMyI, Tpoekuuit dumiepa,
HeromeHa

paboTaTh ¢ KOMITBIOTEPOM Ha YPOBHE IMOJIb30BaTENsA, 00padaThiBaTh
pe3ynbTaThl HAYYHBIX IKCIIEPUMEHTOB C UCIIOJIB30BAaHUEM METO/IOB
MaTeMaTUYeCKOl CTaTUCTUKHU U npuioxeHuil Excel u npyrux;
MIPOBOJIUTH BHIYUCIICHUE TOMOJIOTHYECKUX UHACKCOB 10 pe3yjIbTaTaM
MOCTPOEHUS MATPHIIL, CTPYKTYPHBIX (HOPMYIT;

HABBIKAMU pa0OThI ¢ KOMITBIOTEPHBIMU MTPOTPAMMaMU CTATUCTUYECKON U
rpadudeckoit 00pabOTKH IKCIIEPUMEHTATBHBIX JAHHBIX C UCIIOJIb30BaHUEM
OOIIETIPUHATOTO MPOTPAMMHOTO 00ECTICUCHHS;

crmoco0aMu COOPKH TOTIOJIOTUYECKUX WHIEKCOB U METOaMH MX
BBIUMCIICHUS JIJIS] MOJIEKYJT

METOIaMH TIOCTPOCHUS AJIUTUBHBIX CXEM M CIIOCO0aMH X pacdeTa Jjist
OTJIEIbHBIX MOJIEKYJ

[1K-2.1: [TpoBoAMT MepBUYHBIN MOMCK MH(OPMALIMU IO 3aJJaHHOW TeMaTHKe (B T.4., C
MCIIOJIb30BaHNEM NAaTEHTHBIX 0a3 JaHHBIX)

VYposens 1

VYposens 1

OCHOBHBIE pacpoCTpaHEeHHbIE HHTEpHET-cucTeMbl oncka (Google, Yandex
U JIp), a TaK )K€ CHUCTEMBI XUMUYECKOW HampaBIeHHOCTH (0a3bl JaHHBIX:
NIST, AIST, Aquila, ChemPort u mp.)

BO3MO>XHOCTH TIOMCKOBBIX CETEBBIX PECYpPCOB M UX MPUMEPHOE HATIOJTHEHHE

BECTH MOUCK NH(POPMALINY XUMUYECKON HAIPAaBICHHOCTH: TIOCIEIHUX



VYposens 1

nyOIMKauil o HayYHOU TeMe, IMUPOKO U3BECTHBIX (PaKTOB, TaHHBIX
AIEKTPOHHOTO CTPOEHUS, CTPYKTYPBI U (PU3NKO-XUMHUYECKUX CBOWCTB
HCCIIETyeMbIX BEIECTB, MOIYYEHHBIX KaK TECOPETUUECKUMU, TaK U
AKCIIEPUMEHTAIbHBIMU METOIaMU

HaBBIKAMHU PaOOTHI C KOMITBIOTEPHBIM IPOTPAMMHBIM 00ECTIEYCHUEM H
HMHTEpHET-pecypcaMu

[1K-2.2: Ananu3upyet 1 000011aeT pe3yabTaThl IATEHTHOTO IMOMCKA 10 TEMATHUKE MPOEKTA B
BBIOpPAHHOW 00JIaCTH XUMUH (XUMHYECKOW TEXHOJIOTHH )

VYposens 1

Yposens |

VYposens 1

METO/IbI U CPENICTBA cOOpa, 00pabOTKH, XpaHEHUS, IePeIadll U HAKOTUICHHS
I/IH(bOpMa]_[I/II/I; OCHOBHBIC ITOHATHA JIOTHYCCKHUX, MATEMATHYCCKUX U
TCXHUYCCKHUX ACIICKTOB apXUTCKTYPbl KOMIILFOTCPOB, JIOKAJIbHBIX ceTel u
68,3 AAHHBIX, SKCIICPTHBIX CUCTCM U TCXHOJIOTUHN paSpa6OTKI/I u
HCIIOJIb30BAHUA ITPOrpaMMHOT0 06CCHC‘-ICHI/I$I; MMPUHIUIIBI MOACIIMPOBAHUA
AJId pCUICHU A (byHKI_[I/IOHaHLHBIX U BBIYUCIUTCIIBHBIX 3a1a4

WCIOJIb30BATh BRIYUCIUTEIBHYIO TEXHUKY U MPOTPaMMHOE 00eCIieYeHre
MPUMEHUTEIIHHO K TPOECCHOHANTBHOM NESTEILHOCTH, B TOM YHUCIIE K
MOUCKY IMAaTEHTHBIX MaTEPHAJIOB B 00JIACTH XUMHYECKOTO MOJICIIMPOBAHUS U
TOIIOJIOTHH, U DJIEKTPOHHBIX 0a3 TaHHBIX (PU3UKO-XUMHUECKUX CBOMCTB U
XUMHUYECKOTO CTPOCHUS
HaBblkamMu paboTel B WINDOWS, MicrosoftOffice u B
CTEIMAIM3UPOBAHHBIX MMAKeTaX MPUKIIAJHBIX IPOrPaMM; OCHOBHBIMHU
MH(POPMAIIMOHHBIMH TEXHOJIOTUSIMH BBOJIA U 00pPaOOTKU TEKCTOBOW U
rpadgudeckoit nHboOpMaIu

5. BUJAbI KOHTPOJISL

Bunagsl KOHTPOJIA B CEMCCTpPAX:

SK3aMEHBI | 8

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TpenogaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

Kon HanmenoBanue pasieiios u Bun Cemectp | YacoB | Hcrou- | IIpumeuan-
3aHAT. TeM 3ansatua | / Kype HUKH ue
Pazpen 1. Tononorus u Teopus
rpadoB B pacueTax CBOWUCTB
reTePOCUCTEM
1.1 [Tomonorus u Teopus rpados B Jlex 8 10 | JI1.1JI1.2
pacyeTax CBONCTB IreTepOCUCTEM JI1.3J11.4
J1.5
J1.6J12.1
J2.2
1.2 | Tomosorus u Teopusi rpadoB B JIab 8 13
pacueTax CBOMCTB I'€T€pOCUCTEM
1.3 | Tomosorus u Teopus rpadoB B Cp 8 12
pacueTax CBOMCTB I'€T€pOCUCTEM
1.4 [Tomonorus u Teopus rpados B DK3aMeH 8 14
pacueTax CBOMCTB IT'eTepOCUCTEM




Paznen 2. Koppensiuu
«CTPYKTypa MOJIEKYJIBI C
reTepoaToMOM — CBOMCTBO» Ha
OCHOBE TOIIOJIOTUYECKUX
nnjekcoB u KXII marpun
CMEKHOCTH MOJIEKYJIIPHBIX

rpa¢os

2.1 |Koppensauuu «cTpyKTypa Jlex 8 12
MOJIEKYJIBI C T€TEPOATOMOM —
CBOICTBO» HAa OCHOBE
TOMOJOTUYECKUX UHIEKCOB U
KXII maTpuil cMeKHOCTH
MOJICKYJISIPHBIX TpadoB

2.2 | Koppensauuu «cTpyKTypa Jlab 8 20
MOJIEKYJIbI C TE€TEPOATOMOM —
CBOMCTBO» Ha OCHOBE
TONOJIOTMYECKUX UHJEKCOB U
KXII maTpuil cMeKHOCTH
MOJIEKYJISIPHBIX TpadoB

2.3 | Koppensuuu «CTpyKTypa Cp 8 10
MOJIEKYJIbI C TE€TEPOATOMOM —
CBOMCTBO» Ha OCHOBE
TONOJIOTMYECKUX UHIEKCOB U
KXII maTpuil cMeKHOCTH
MOJICKYJISIPHBIX TpadoB

2.4 |Koppemsiuuu «cTpyKTypa OK3aMeH 8 13
MOJIEKYJIbI C T€TEPOATOMOM —
CBOMCTBO» Ha OCHOBE
TOMOJOTUYECKUX UHJIEKCOB U
KXII matpun cmexxHOCTH
MOJIEKYJISIPHBIX TpadoB

Cnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil

1 [HrpoBble TEXHOIOTHH

JluckyccroHHbIe TeXHONIOTHH ((hOpyM, CUMITO3UYM, 1€0aThl, aKBapuyMHasi TUCKYCCHS,
naHeJIbHas JUCKYCCUS, KPYTJIbIN CTOM, (hacuIMTHpOBaHHAS U T.J.)

HNupopmannonusle (11(ppoBbIe) TEXHOIOTUN

Texnomorun Pa3BUTHA KPUTUYICCKOTO MBIIJICHUS

TexHon0rnM pa3BUTHUS JU3ANH-MBIIUICHUS

NN | B~ W

AxTuBHOC CJIylIaHue

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA U
NPOMEXYTOYHOU ATTECTALIMHU

8.1. OneHo4Hble MaTEepUAJIbI JJIs1 IPOBEJCHHUA TEKYIIEH aTTecTalul

1. BbIIOSTHEHHME paboT J1abopaTOpHOro MpakTukyma -20 6aJijIoB MAKCUMYM

Croco0:

TPaJULMOHHBIA — PEIICHNE 3a/1a4 110 MIOUCKY KOPPEJSILTUOHHBIX COOTHOIIEHHM C
PErpecCUOHHBIM TpadHUKIM




pe3yIbTaTHI:

yriIyOJIeHHast mpopaboTKa TEMbI

Brimonaenne mabopaTopHBIX padoT SBISIETCS HEOOXOJMMBIM, HO HE IOCTATOYHBIM
YCIIOBHEM TIOJTYYCHUS TIOJIOKUTEIBHOM OIICHKH

2. BBINIOJIHEHUE CaMOCTOATENBbHOM paboThl -10 6amioB MakcuMyM

croco0:

Ha KOMITBIOTEpE

pe3yJIbTaThI:

1. 0630p TeMbI cBOEH HAyYHOU PabOThI, METOJIUKU U OOBEKTOB UCCIICIOBAHUS,
NPEJCTAaBICHHBIN B BUJC MTPE3CHTAIIH

2. CIIMCOK TIATEHTOB IO 33JJaHHOI TeMe, OCYIIECTBICHHBIN 110 0a3aM JIaHHBIX,
0(OpPMIICHHBIH B COOTBETCTBUU C TPEOOBAHUSIMH.

BeImonHeHne caMocToATeIbHON paboThI 10 HHIUBUIYAIbHON TEME SBIISIETCS
HEOOXOMMBIM, HO HE JJOCTATOYHBIM YCIOBUEM IOJYUCHUS ITOJIOKUTEIILHONW OLIEHKU

3. koHTposbHAs padoTa Ne 1- 10 6anaoB MakcUMyM
KOHTpoJibHas pabota Ne 2 - 10 GamioB MakCUMym

croco0:

TpaJULIMOHHBIN (KOJUIOKBUYM)

pe3yJIbTaThI:

oopmIIeHHBIE 10 3aJaHUI0 OyMa)kKHbIE OJIAHKHU C PeIICHUSIMU

4. noceuaemMocTh - 10 0awtoB
8.2. OueHo4HbIe MaTepHAJIbI 1JIs1 IPOBEJACHHUS NMPOMEKYTOYHOM aTTeCTALNH

Bonpocs! k noaroroske (1 yacts):

1. Monens u MmopenupoBanue. Llenu moaenupoBanust Buasl mogenupoBanust

2. MaremaTnueckast Mojienb, (huzndeckas Mozenb. CBoiicTBa Mozeneil. @opmbl
npejcTaBieHus Moaeneil. OTan4ne uaeaabHOro MOAEIMPOBAHUS OT MATEPHAILHOTO

3. KoruutusHas Mmozaens. ConepikarenbHast MOENb. Pa3HOBUAHOCTH COAepKATEIbHBIX
MoJenen

4. Otnnure KOHIENTYyalIbHON MOJIENH OT CofiepKaTeabHON. BUibl KOHIIENTYa IbHBIX
moaenei. Knaccudukannonneie mpu3Haku pasaeneHus: Moaenen

5. Monenu u cniocob npeacrapiaeHus oobekTa. [loHATHSA: MaTeMaTHyeckas MoJeNb U
MaTeMaTHU4eCKOe MOJIEIMPOBaHHE

6. DnemeHTHl 00001IEHHON MaTeMaThuecKoil moenu. [IpusHaku knaccuukanum
MaTEeMaTUYeCKNX MOJEIIEeH

7. OTnuuue NpocThIX MOAENEH OT CIOXKHBIX. THUIIBI MOJIENEN U onepaTop
MOJIETTUPOBAHUS

8. Knaccuduxanust Mosieneil B 3aBUCUMOCTH OT BXOJHBIX U BBIXOAHBIX ITapaMETPOB.
JleckpUnTUBHBIE U YIIPABJIEHYECKUE MOJEIN

9. Ilpsimble u 0OpaTHBIE MOJENH, 1enu. OTiInYre MoJiesiell MPOrHo3a OT
ONTUMU3ALMOHHBIX MOJENIEN

10. Tuns! cogepkarenbHOM kiaccudukanuu mozaenei. ObcnenoBanne oObeKTa
MOJIEIUPOBaHMS U (POPMYITMPOBKA TEXHUUYECKOTO 33/1aHUs Ha pa3paboTKy Monenu. GopMmynupoBka
IPEIMOIETHN

11. KonnenrtyanbHast 1 MaTeMaTHUECKas IOCTAHOBKA 33/1a4 MoienupoBaHusi. OOBEKT.
SBnenne. DnemenT. KauecTBEHHBIN aHAIN3 U TPOBEPKA KOPPEKTHOCTH MoAaenu. KoHTpoib

12. Bo16op u 060cHOBaHUE BBIOOPA METOIOB pelieHus 3aaaun. [Touck pemenns wim
peanu3anus aaropurMa B Buje nporpamm st 11K.

13. IlpoBepka anekBaTHOCTH MoJAeNHU. IIpakTHUeckoe UCTIoNb30BaHUE MOJEIIH.
JlenyKTUBHBII ¥ HHAYKTUBHBIN IIOJX0/bI K TIOCTPOCHHUIO MOJENIN

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

Bomnpocs! k moaroroske (2 4acTs):

1. Matpuna paccTostHui



. Marpuiia CMeKHOCTH

. Uapexc Bunepa W1

. Uupexc Bunepa W2

. MUunexc Bunepa W3 Iloctpouts /s OyraHa

. MUunekc Bunepa 6e3 mocTpoeHus: MaTPHUILI pacCTOSIHUMN. JINHEHHBIN

. MUunexkc Bunepa 6e3 moctpoeHust MaTpHIlbl paccTosiHUM. [[ukmnyeckuii
. MUunexkc Bunepa 6e3 mocTpoeHus: MaTpHIlbl pacCTOSTHUHN. JIMNHEHHBIN ¢ ITUKIOM
9. NUnnekc Bunepa 6e3 mocTpoeHus MaTpuilbl paccTOsTHUNA. CIIMPO-ITUKITBI
10. Uunexc Bunepa 6e3 mocTpoeHUs: MaTPHIIBI pacCTOSTHUI. BeTBieHbIit
11. Yucno nossgpHocTH

12. Tononornyeckuii HHAEKC CYMMbI PacCTOSIHUI

13. Unnexc banabana

14. ITapamerpusanus uajaexca banadana no 31eKTpoOTpULIATENIBEHOCTH
15. [NapameTrpu3zanus unjaekca banabana no KOBaJIGHTHOMY pajinycy

16. Unnekc banabana st apOMaTHYECKUX IIUKIIOB

17. Wnpexc AnpreHOypra

18. Innekc cpenHeKBaipaTHYHbBIX PACCTOSHUI

19. Uanexc Panonya

20 Unnexc Kupa

21. Unnexc Xocoiis

22. Nunekcwl Ha ocHOBE uncen @uboHaudn

23. Unnexc Hapymu

24. Unnexc CMOJIEHCKOTO

01 ON L W

8.3. TpeOGoBaHus K PeliTUHI-KOHTPOJIIO

PelTuHT KOHTPOJIB:

YcneuHoe ycBoenue kypea - 100 0ansos:

1. Ha sx3ameH cormiacHo nojoxxeHuto o peiitunre TBI'Y BeiHOCHTCS 110 40 Ganos,
2. Texymuii KOHTPOJIb, TPOMEKYTOUHAs aTTecTanus - 10 60 6amIoB:

a) BBINOJIHEHHE padoT 1abopaTopHOro MpakTukyma -10 20 6aios

0) BBIIIOJIHEHHE CaMOCTOATENIbHOM paboThl -0 10 6aiI0B MakCUMyM

B) KOHTpoJsbHas pabota Ne 1- 1o 10 6annos

I') KOHTpoJbHas pabora Ne 2 - no10 GamioB

1) MocenaeMocThb - 10 10

9. VYYEBHO-METOJUYECKOE U ”THOOPMAILIMOHHOE OBECITIEYEHUE
JUCHUILIMHBL (MOLYJIS)

9.1. Pexomenayemasi 1uTeparypa

9.1.1. OcHoBHAasA JUTEpPaTYypa

HIudp

Jlureparypa

J1.1

Bunorpanosa, Koznosa, Kpsinos, Koppensitiuu saTansmnus o0pasoBaHus —
TOMOJIOTMUECKUE UHICKCHI B IByXaTOMHBIX criupTax, TBeps, , ISBN: ,
URL: http://eprints.tversu.ru/10443/

Jd1.2

TarueBa, Bunorpanosa, Tomonorndeckue nHAEKCH TPOCThIX 3(pupoB, TBeps: TBepckoit
roCyAapCTBEHHBIN YHUBEpPCUTET, , ISBN: |
URL: http://eprints.tversu.ru/8533/

J1.3

[Tanynos, ®eauna, Bunorpagosa, lllectuBepuinuubie rpadbl 1 UX MpuMeHeHue, TBeps:
TBepckol rocyaapcTBeHHbIN yHuBepcuteT, 2014, ISBN: |
URL: http://eprints.tversu.ru/4139/

JI1.4

Hunog . 1O., Cokonos /1. B., CmonsikoB B. M., Tonnonoruueckue MHAEKCHI IS pacueTa
CBOWCTB aJIKEHOB U MOJIHOIEPHUHOB, , , [ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/0001189t.pdf




J1.5

Coxkomos /I.B., Hunos [.1O., CMmomnsakoB B.M., A1auTuBHBIC CXEMBI U TOTIOJIOTHYECKHUE

MHJIEKCHI B TPOTHO3UPOBAHUHU CBOMCTB MOJIUMEPOB, , , ISBN: |
URL: http://texts.lib.tversu.ru/texts2/0004386t.pdf

J1.6

CwmomsikoB B.M., Coxomnos /I.B., Hunos J1.1O., ITonskoB M.H., Tononorundeckre HHACKCHI
B JIMHEMHBIX U HEJIMHEWHBIX KOPPEISIIMSX ""CTPYKTYypa-cBoMCTBO nonumepa', , , ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/0002884t.pdf

9.1.2. JlonoJiHUTEIbHAA JIUTEPATYypa

Hudp

Jlureparypa

JI2.1

Bunorpanosa, ITamynos, TeopeTuko-rpadoBelii H0X0/1 B U3YYSCHUH KOPPEISIHA
CTPYKTYypa-CBOMCTBO aJIKMHOB, TBepb: TBepcKoil rocyaapcTBEHHBIN yHUBEpCUTET, 2014,
ISBN:,

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

2.2

[TanmynoB, Y4eOHO-METOANYECKHI KOMITJIEKC 10 AUCIUILINHE "MaTreMaTudecKue MOJISIN B
Koppensuusx "ctpykrypa-cBoiictso"", Tseps, 2012, ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/04522umk.pdf

9.3.1 IlepeyeHb NPOrpaMMHOI0 OOecredeHus

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Origin 8.1 Sr2

o ||| h|W[IN]|—

.3.2 CoBpeMeHHbIe TPO(eccCHOHAIBHBIE 0a3bl JaHHBIX U MHGOPMAIHOHHBIE CIPABOYHbIEC

CUCTEMBbI

—

9BbC «ZNANIUM.COM»

2 OBC «IOPAUT»

3 OBbC «YHuBepcurerckast OnOIMOTEKA OHJIAH

4 3BC IPRbooks

5 OBC «Jlanb»

6 9bC BOOK.ru

7 OBbC Tel'Y

8 Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sKxypHambI)
9 Penosurapnii TBI'Y

10 | Kypnanst American Institute of Physics (AIP)

11 Kypnanst American Chemical Society (ACS)

12 | B/l Scopus

13 BJI Web of Science

14 | Pecypchol u3narensctBa Springer Nature

15 | ApxuBsl xypHanoB uzgarenscrBa Oxford University Press
16 | ApxuBbl XKXypHaJOB H3aaTenbcTBa Nature




17 | Kypnanst American Physical Society (APS)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)

Ayaur-s1 OdopynoBanue

3-243 KOMIUIEKT Y4eOHON MeOen, KOMITbIOTEPhI

5-209 Ilepuoauueckas cuctema XuMuueckux 3iaemMeHToB TeneBuzop Komnbrorep Beng
(MOHUTOp, CHCTEMHBIH OJIOK, KJaB., MbIlib) MDY Kononkwu - 2mt. BertskHoi mkad -

11. METOAWYECKHUE MATEPHAJIBI JUISI OB YUAIOIIAXCS 10 OCBOEHUIO
TACIATLITAHBI

1. YuebHas mporpamma

I. Tononorus u Teopus rpad)0B B pacyeTax CBOMCTB FETEPOCUCTEM.

KoHcTpynpoBanue TOnoiornyeckux HHAEKCOB aJIKAaHOB U MOJIEKYJI, COJEPIKaIINX
rerepoaroM. KoppensiimoHHble 3aBUCHMOCTH «CBOMCTBO BEIIECTBA — TOMOJIOTUYECKUN MHICKCY.
PerpeccuonHblil aHamu3 3aBUCUMOCTEH «CBOMcTBa BemlecTBa — TH rpada Monekynb»
JIBYXIapaMeTpoBbIMU (QYHKIMAMU. PacueT sHTanbnuil 00pa3oBaHUs aMUHOB, CUJIAHOB C
HCIIOJIb30BAaHUEM TOIOJIOTUYECKUX UHIEKCOB HA OCHOBE MATPUIl CMEKHOCTH M MATPUI]
paccTosHUN XUMUYECKUX rpadoB.

II. Koppensiiuu «CTpyKTypa MOJIEKYIIbI C TeTepOaTOMOM — CBOMCTBO» Ha OCHOBE
tonojoruueckux uuaekcoB u KXII MaTpuil cMeXHOCTH MOJEKYISPHBIX TpadoB.

[TocTpoenne agIUTUBHOIN CXEMBI JIsl MOJIEKYJIbI C TE€TEPOATOMOM Ha OCHOBE

KO3 (UIIMEHTOB XapaKTEPUCTUUECKUX MOJTUHOMOB MaTPHUIIbI CMEKHOCTH XUMHUYECKUX TpadoB.
Pacuer pu3MKO-XUMUYECKUX CBOMCTB MOJIEKYJIbI C TETEPOATOMOM C HCIOIB30BAHUEM
KOA((UIIMEHTOB XapaKTEPUCTUUECKUX TOJTMHOMOB KBaIpaTa MaTPUIIBI CMEKHOCTH XUMHYECKHUX
rpacdoB. Pacuer sHTanbnuit 00pa3zoBaHusi CBOOOJHBIX PAIMKAJIOB 110 aITUTUBHON CXeMe, C y4ETOM
Onmkaiiiiero okpyxeHusi aroMoB. Pacder sHTanbnuii 00pazoBaHus CBOOOIHBIX PAIUKAIOB 110
aJJIMTUBHON cXeMe B TpeTheM MpuOmmKkeHun. PacueT sHTanbnmii 00pa3oBaHust MOJIEKYIIBI C
reTepoaToMOM C UCTIONB30BaHUEM KOI(PPUIIMECHTOB XapaKTePUCTUUECKUX TTOJTMHOMOB MaTPHIL
CMEKHOCTH XUMHUUYECKUX Ipad)oB U TOMOJOTHUECKUX MHAEKCOB Bunepa, banabana, MTU, Xapapu
u JIp.

V. Y4eGHo-MeToanyeckoe 1 HH(POpMaAIIMOHHOE 00ecrieueHUe TUCIIUITITMHbI

1) Pekomenayemas nurepaTypa

a) OcHOBHas IUTEpaTypa:

1. KnunoB A.B. MaTtemaTnueckoe MOJIETUPOBAHHE XUMUKO-TEXHOIOTUYECKUX
MpoILIecCOB [ DNEKTPOHHBIN pecypc]: yueoHoe mocobue / A.B. Knunos, A.I'. MyxameT3sHoBa. —
DNEeKTPOH. TeKCTOBbIE NaHHble. — Kazanb: KazaHckuii HalMoHaIbHBIA UCCIIEOBATEIbCKUN
TexHoJoruueckuit yauusepeutet, 2009. — 144 c. — 978-5-7882-0774-2. — Pexxum pocrymna:
http://www.iprbookshop.ru/62483.html

2. 3akreiim, A.1O. OOmas xuMru4YecKast TEXHOJIOTHS: BBEICHHE B MOJICTTUPOBAHHIE
XUMHUKO-TeXHOJIoTHUeckuX nporeccoB / A.}O. 3akreiim. — 3-e u3., nepepad. u gom. — Mocksa:
Jloroc, 2012. — 304 c. — (HoBas ynuBepcuterckas onbmmuoreka). — Pesxxum mocTyma: 1mo moamnwucke.
— URL: http://biblioclub.ru/index.php?page=book &1d=84988

6) JlonmonHUTENBHAS TUTEpaTypa:

1. benamenko J[.K. KomnbiorepHbie MeTOAbI B pU3UKE U (PU3NIECKON XUMHUH
[DnexTpoHHBIH pecypc] : maboparopHslii npaktukym / JI.K. benamienko. — DJIEKTPOH. TEKCTOBBIE
nanubeie. — M. : U3patensckuid JJom MUCuC, 2012. — 109 c. — 2227-8397. — Pexum gocryna:
http://www.iprbookshop.ru/56068.html

2. XénpThe X. 3unmis B. MosekynspHOe MOIEIMPOBAaHUE: TEOPHUS U IPAKTUKA:

yuebHoe nocodue / X.-. XénbThe, B. 3unmub, 1. Ponbsn, I'. ®onbkepe. — 2-e u3a. (o1.). — M.:
JlaGopatopus 3Hanuii, 2015. — 322 ¢. — ISBN 978-5-9963-2401-9. — TekcT: 31eKTpOHHBIH //
DnekTpoHHO-0nbnoTeuHas cucrema «Jlauby»: [caiiT]. — URL: https://e.lanbook.com/book/66153
3. Yiutun H.B. Meroas! MoaenupoBaHysi KHHETUKY MPOLIECCOB CUHTE3A U




MOJIEKYJIIPHO-MACCOBBIX XapaKTEPUCTHK MOJMMEPOB [ DNEeKTpOHHBIN pecypc] : MoHorpadus / H.B.
Vautun, K.A. Tepemenko. — DIeKTpOH. TeKCTOBbIE naHHbIe. — Kazanb: Kazanckuit
HallMOHAJIbHBIN UCCIEA0BATEIbCKUNA TEXHOIOTHYECKUM yHUBepcuTeT, 2014, — 232 ¢. — 978-5-
7882-1663-8. — Pexxum nmoctyma: http:// www.iprbookshop.ru/62196.html

2) IIporpamMmMHOE obecrieueHue

a) JIulieH3noHHoe rnporpaMmMHoe o0ecrieyeHue:

* Microsoft Office

* Microsoft Windows

0) CBOOOIHO pacIpoCTpaHsIeMOoe MPOrPaMMHOE OOeCTICUeHHE
* Google Chrome

* MarvinSketch 5.2.4

3) CoBpemenHbIe podecCOHaTbHbIC 0a3bl JAHHBIX U WH()OPMAIIMOHHBIE CIIPABOYHEIE
CUCTEMBI

* OBC «ZNANIUM.COM» www.znanium.com;
* OBC «YuuBepcurerckas oubimoreka onnaitiy» https://biblioclub.ru/;
* OBC «Jlanby http://e.lanbook.com

4) Ilepevens pecypcoB HHPOPMALMOHHO-TEIICKOMMYHUKAITMOHHOW ceTh «IHTepHETY,
HEOOXOUMBIX JUISI OCBOCHHSI TUCIIUTUTHHBI

* DniekTpoHHas oopazoBatenbHas cpena TBI'Y http:/Ims.tversu.ru

» Hayynas 6ubnunorexa TBI'Y http://library.tversu.ru

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

* Caiit pa3pabotku nporpammuoro obecriedenust AIMALL http://aim.tkgristmill.com

* Caiit xummuueckoro akynsrera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

* baza maHHBIX 3JEKTPOHHOTO cTpoeHUs http://aquila.tversu.ru

* OTkpbITast 0a3a NaHHBIX XUMUYCCKUX COSJMHEHHUHA U UX TEPMOIMHAMUYCCKUX
cBoiicTB https://webbook.nist.gov/

* baza naHHBIX CEKTpaTbHBIX XapaKTEPUCTUK OPraHUYECKUX COeTMHEHUN
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct frame top.cgi



