MUMUHOBPHAYKHU POCCHUA

®enepallbHOE FOCYAAPCTBEHHOE OIOAKETHOE
00pa30BaTEIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHUs
«TynbCKkuM TOCYIapCTBEHHBIM YHUBEPCUTET»

NuctutyT EcTeCTBEHHOHAaYUYHBIN
Kadenpa «duzuxm»

YTBepkIeHO Ha 3aceaHuu Kadeapsl
«DU3 KN

«16» siuBaps 2023 r.,mpotokon Ne 6

3aBenytronuii kadeapoit

——~=— = P.H. PocToBIlIcB

PABOYASA NPOI'PAMMA JUCHUIIJIMHBI (MOAYJISA)
«CTpoeHue BelecTBa»

OCHOBHOI npodeccnoHaILHONH 00pa30BaTeIbHOM MPOrPaMMbl
BbICIIIET0 00pa30BaHusA — MPOrpaMMbl OaKajlaBpuaTa

10 HaIIPaBJICHUIO MTOJATOTOBKHU
04.03.01 Xumus

C HaMpaBIEHHOCTHIO (TIpodusieM)
Xumus oKpy:Kamuieii cpeabl, XHMHYECKAasl IKCIEPTU3a U IKOJIOrH4ecKast
0e30MacHOCTh

dopma 00ydeHHS: OUHASL

Nnentndukannonusiii Homep oopazoBatenbHoi mporpammbl: 040301-01-23

Tyna 2023 ron



JIMCT COT'JIACOBAHMUSI
paGoyeii nporpaMMbl AHCUHNJIHHBI (MOAY.JIsI)

Pa3zpaGoTuuk(u):

[epacumosa O.A., crapuuii npernoa. Kabeapbl GU3UKU %

(®HO, nomKHOCTb, yHeHas CTereHb, yHeHOe 3BaHHe) %o,unncra)



1 Heab 1 3a1a4U OCBOEHUS TUCUUILIUHBI (MOIYJIs1)

Ieab10 0CBOCHMS TUCHUIUIMHBI (MOIYIIs) siBIsieTcss (pOpMUPOBAaHUE €CTECTBEHHOHAYYHOTO
MBIIUICHHS], PACIIMPEHUE 3HAHUM O CTPOEHUHU BELIECTBA JJI1 NTOHUMAHUS OKPYKAIOIIEro Mupa U
SIBJICHUN IPUPO/IbI, YTIyOJIeHHUE MIPEICTAaBICHUI O COBPEMEHHON (PU3NUECKON KapTUHE MUDA.

3agayaMu OCBOCHUS IMCLUUIUIMHBI (MOAYJISA) SBIISIOTCS:
— OCBOEHHE TEOPETUYECKUX OCHOB CTPOEHUS MOJIEKYJ U KOHAEHCUPOBAHHOMN (OpMBI
BEIIECTBA;
— IIOHUMAaHHE CYTH NPOUCXOIAIINX IPOLECCOB B BEUIECTBE;
— OBJIaJICHHE METOJIaMH U [IPUEMAMHU PELLIEHUs] KOHKPETHBIX 3aJa4 U3 00J1acTH (PU3UKY;

—(1)OpMI/IpOBaHH€3HaHHﬁOCOBpeMeHHI)IXBKCHGpI/IMeHTaJ'II)HBIXMeTOH&XI/ICCJ’IC}IOB&HI/IH
CTPOCHHA BCUICCTBA.

2 Mecto AMCHUTTUHBI (Mmonpyst) B CTPYKTYpe OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTeJIbHOM MPOrpaMMbl

JucuumnnuHa (MOIyiab) OTHOCHTCS K 00si3aTelIbHOM YacTW OCHOBHOW INMpodeccroHalIbHOMN
00pa30BaTeNIbHOIN MPOTPaMMBI.

JucuunnuHa (MOIysIb) U3y4daeTcsl B / CEMECTpe.

3 IlepeyeHb MIAHUPYeMbIX Ppe3yJbTATOB O0Oy4YeHHS] MO JHCUHMILIHHE
(MoayJ110)

[lepeuens MIaHUPYEMbIX PE3YJITATOB 0O0YyUEHUS [0 AUCLUHUIIIMHE (MOIYIII0), COOTHECEHHBIX
C IUIAHUPYEMBIMH pE3yJIbTaTaMH OCBOCHHS OCHOBHOW TpodeccrHoHambHON 00pa3oBaTeIbHOM
nporpaMMmbl  (GopMHUpPYEMBIMH ~ KOMIIETEHIMSIMM) W HUHAUKATOpaMU  UX  JOCTHIKECHHUS,
YCTaHOBJICHHBIMU B OOIIEH XapakTepUCTUKE OCHOBHOW NpodeccHoHaIbHONH 00pa3oBaTeabHON
MIPOrpaMMBbl, PUBEAEH HIKE.

B pe3ynpTaTe 0CBOCHMS TUCIUILIMHBI (MOTy1s1) OOy4aromuiics JOMKEH:

3HaTh:

1) TeopeTHueCcKUEe U MOTYIMIMPHUUECKHE MOJIEIH; CBA3b CTPOCHHS BEIIECTBA M IPOTCKAHUS
XHUMHYECKHX mporeccoB (kox kommereHnun — OITK-3, kox uaaukatopa — OIIK-3.1);

2)OCHOBHBIE 3aKOHBI €CTCCTBEHHOHAYYHBIX M MATEMAaTHYECKMX JUCHHUIUIMH (KO
komnereniun — OIIK-4, kox uaaukaropa — OITK-4.1).

YMmerTh:

1) ucnosib30BaTh CTAaHAAPTHOE MPOTPAMMHOE 0OecieueHre TPH PEIICHUH 3a]]a4 XUMHUYECKOT
HaMpPaBJIEHHOCTH; MPUMEHATh TEOPETUUYECKHE U MOIYyIMIUPHUECKAE MOJENIU MPHU PEIICHUH 3a]1ad
XAMHUYECKO# HampasieHHocTr(ko kommnerernuu — OITK-3, kox unaukaropa — OITK-3.2);

2)Mcronb30BaTh 0a30BbIE 3HAHUS B O0JACTH MaTeMaTUKU M (U3UKH MPU MIAaHUPOBAHUU
paboT XMMHMYECKOW HampaBlIEHHOCTH; 00pabaThIiBaTh JaHHBIE C HUCIOJIb30BAHUEM CTaHAAPTHBIX
CHOoCcOOOB anmmpOKCUMAIlMK YHCICHHBIX XapakTepucTuk (kon kommereHimun — OIIK-4, kon
unaukaropa — OI1K-4.2).

Biaagern:
1) TeopeTHYECKUMU MPEACTABICHUSIMHU U 3HAHUSIMH O COCTaBE€, CTPOEHUU U CBOMCTBAX
BeniectB(koa komnereHuu — OIK-3, kox unaukatopa — OITK-3.3);



2)mpueMaMu pelieHus 3a7a4, TUITMYHBIX 71 €CTECTBEHHOHAYYHBIX JUCIUIUINH; METOIaMU
WHTEPIPETAINH PE3yJIbTaATOB XUMUYECKHX HAOIIOJCHHUIA C MCTOIh30BaHUEM (DU3HUECKUX 3aKOHOB
u npezacrasienuit (koa komnereniuu — OITK-4, kox unaukaropa — OITK-4.3).

4 O0beM U coepkaHue TUCHUUILTHHBI (MOYJIs1)
41 O6beM JUCHMIUIMHBI  (MoayJisl), 00beM  KOHTAKTHOW H

CAMOCTOSITeJIbHONH PpadoThl  00y4alOUIerocsi IMPH OCBOCHUM AMCHUIIMHBI
(Mmonyast), popMbI NPOMEKYTOUHOI ATTECTAIMU MO JUCHUILIUHE (MOIYJIIO)
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VYcnoBubie cokparenus: D — sk3ameH, 34 — 3ader, /I3 — nuddepennupoBanHbIii 3a4eT (3a4eT
¢ onerkoit), KII — 3ammura kypcoBoro mpoekra, KP — 3amura kypcoBoit paboThI.

4.2 Conep:kaHue JIEKIIMOHHBIX 3aHATHH
Ounasi popma o0ydyeHust

Ne

w/n TeMBI JIEeKIIMOHHELIX 3aHATHH

7TceMmecTp

1 |BBenenue. OOmme mpeacTaBiICHHs O CTPOCHUH BEIleCTBa M (PU3UYCCKUX METOIaX.
Martepusi: BelecTBo U noJje, ux B3aumoeiicreue. CTpoeHue, CoCTaB U CTPYKTypa
BEI[ECTBA: aTOMBI U MOJIEKYJIbI; T'a3bl, KOHACHCUPOBAaHHAA (a3a; MOHBI, KATUOHBI, AHUOHBI,
paauKaibl. ArperaTHbple COCTOSIHUS BelecTBa; (ha30BbIC IMEPEXO0/Ibl K PABHOBECHSL.
dusndecKrue METOIbI KOHTPOJIS U UCCIICA0OBaHUS BEIICCTRA.

2 |OcHOBBI (DU3MYECKMX METOJIOB HCCIIEJOBAaHUS CTPOECHMs BellecTBa. 3akoH byrepa —
JlambGepTta - bepa. DnekTpoMarHuTHbIE BOJHBI M UX cBoiicTBa. IlIkana 371eKTpOMarHUTHBIX
BOJIH. YpaBHeHUs MakcBeiuia B quddepeHnnanbHoi 1 MHTerpanbHoil popme. YpaBHEHHE

IIOCKOH U C(I)epI/I‘IeCKOI\/'I BHGKTpOMaFHHTHOﬁ BOJIHBI JIsI BEKTOPOB Ewv H. IHTEHCHBHOCTH
SHeKTpOMaFHHTHOﬁ BOJIHEI.

3 |Dusmyeckre MOAENU CTPOCHUS aTOMOB. BomopomomomoOHbie aToMbl. VcTopusi pa3BuUTHS
OCHOBHBIX TPEACTaBIECHUN O CTpOoeHUH aToMoB. Mojens bopa st BOAOpOI0moa00HBIX
atomoB. [loctynatel bopa, mpaBuno kBaHTOBaHMs. [IpaBUIO KBaHTOBaHHS DHEPTHH.
KBaHTOBBIE yKClia 715 AJIEKTPOHOB B aTOMax M MpaBHia KBAHTOBAHHSI MOMEHTA HUMITYJIbCA,
ero npoekiuu 1 cnuHa. CoOCTBEHHBIN (CIIMHOBBIN) M OPOUTAIBLHBIN MAarHUTHBIE MOMEHTBHIL.




Tembl JIeKIIUOHHBIX 3AHATHI

Judpaxuonnsie 1 nHTEP(HEPEHIIMOHHBIE CIIEKTpalbHble MPUOOpkL. Judpakuus cBera Ha
npsMOYroibHOM menu. Judpakmuss cBera Ha NPO3PAaYHBIX W OTPAKATEIBHBIX
mdpakMOHHBIX penieTkax. Judpaknuonusle crieKTpaibHble Tpubopsl. MHTEpdepennns
CBETa U MHTEP(PEPEHIIMOHHBIEC CIICKTPAIbHBIE TIPUOOPHI Dypbe-CIEKTPOMETPHI.

Mertonpl  perucTpalMd  CBETOBBIX  MOTOKOB.  (MOTOZIEKTPUYECKHE  MPUEMHHUKH,
doToanemenTel, (QoroymHOXHTETH W (doTocompoTuBiIeHUs.  CHUHTHIDISIIIMOHHBIC
JIETEKTOPBI U3ITydeHH . TerioBble TPUEMHHUKH.

CtpoeHne MHOTODJIEKTPOHHBIX aTOMOB. BoyiHOBas ()yHKIMS M €€ CBOWCTBA. YpaBHEHHE
Hlpenunrepa 1 HaxoKJI€HUE BHUJA BOJHOBOW (QyHKIMH. OOoJioueyHasi MOJENIb CTPOCHUS
MHOTOAJIEKTPOHHBIX aTOMOB. [Tpunuun [laynu u 3anosHeHNe 3J€KTPOHHBIX 000JI0YEK.

@U3NYECKME OCHOBBI 3MHUCCHOHHOTO CHEKTPAIBHOTO aHanu3a. KadecTBEHHbId H
KOJIMYECTBEHHBIM CHEKTPAJIbHBIN aHaM3. MeToJ BHYTPEHHErO CTaHaapTa U METOJ Tpex
3TaJIOHOB. MeTox 100aBok. M30TONHBIN aHAIN3.

Moutekynbl U uX cBoiicTBa. MoJieKylsspHble OpOUTANIN: CBA3BIBAIOLINE U PA3PHIXIISAIOLIHE. S-
prudpunuzanus. lloteHmmansl mapHbix B3aumozeicTBuid. [lotenmman Mopse. Dueprus
muccormanuu. KonebarensHo-BpamarenbHas CTPYKTypa MoJoc noraomieHus. [Ipuammmn
®panka-KonaoHa. JIOMUHECHIEHTHBIN aHAU3.

KonebarenbHble M BpallarenbHble CHEKTPbl MOJEKYJI. Mozenb JKECTKOro BOJYKA.
KBaHTOBaHHME BpamaTelbHONM 3HEPrUM MOJEKYJI. Mozeinb KBaHTOBOIO TI'apMOHHYECKOIO
OCHMIIIATOPA. XapaKTePUCTUYHOCTh KOJICOATENIbHBIX YacTOT. YIIMPEHUE IO0JI0C
Kosie0aTeIbHbIX CIEKTPOB. Pa3pemiaronas cnocoOHOCTh CIEKTPAJIBHBIX TPUOOPOB.

10

@uU3NYECKME OCHOBBI MOJIEKYISIPDHOM  AJIEKTPOHUKW. Marepuaiibl MU TEXHOJOTHH
MOJIEKYJIIPHONH HAHOAJICKTPOHUKHU. [loympOBOMHUKM M WX CBOWMCTBa, dJIEMEHTHas 0a3a
MOJIYIIPOBOAHUKOBOM TeXHUKHU. [lomynpoBoHIKOBBIE TPUOOPHI U UX IPUMEHEHHE.
Kpucramnsl- TBepAOTEIbHAS AIEKTPOHUKA U UX CBOMCTBA.

11

OuznyecKkue OCHOBBI TOJTYUYCHUS CTEKJIa U KepaMUKH. AMOp(HOE U TOJUKPUCTAIUIMUECKOE
cocrosinue BeulectBa. CriocoObl MOTy4YeHHs] OKCUAHON KEpPaMHUKH U €€ MpPUMEHEHHE.
[Tosumepsl 1 UX CBOWCTBA.

12

}KI/II[KOKpI/ICTaJ'IJ'II/I‘{eCKOC COCTOsIHHEC BELICCTBA. HeMaTI/IKI/I, CMCKTUKH, XOJICCTCPUKHU U HUX
IIPUMCHCHUC. MI/IOTpOHHBIC KUAKHUE KPUCTAJLIBI U UX CBOMCTBA.

4.3 Conep:xkaHue NPAKTHYECKUX (CEMUHAPCKMUX) 3aHATHI

Ounas popma o0yueHnust

n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI

7 cemecTp

Judpaxiyst peHTTeHOBCKUX JTydeil Ha KpUCTAIIIMUECKUX peIIeTKax.

Pedpaxkromerpus u ontuueckas noisipumerpus. ucnepeus N u o.

Metoasl pacdeTa JUIIOJIbHBIX MOMCHTOB MOJICKYJI U OKCIICPUMCHTAJIbHOC OIMPCACIICHUC.

Bounnsl ne-bpoiins. Bonnosas ¢ynkuus u ee cBoiictBa. Ypasnenue lllpenunrepa.

Mogenp Bopa. KBanToBbIC uncia u IpaBHJIa KBAHTOBAHMH.

Metoasl MacCC-CIICKTOMCTPHH.

Konebarenbublie criekTpbl Mosiekya. OcHossl MK u KP ciekrpockonum.

O NOOOPBWN -

QHCKTpOHHLIC CIICKTPBI MOTJIOIICHUS U JIIOMUHECLICHTHBIN aHaIIu3.

4.4 Copnep:kanue J1a00paTOPHBIX padoT




Ouynas ¢gopma 00y4eHust

HaunmeHnoBanus n1adopaTopHbIX padot

7 cemecTp

1 |OmnpeneneHue AUMH BOJIH CIIEKTpa M3IyYEHHUs] aTOMAapHOro Bojopoja /uid cepun baibmepa
Y TOHKOW CTPYKTYpPBI pacIleIJICHHUs] JHEPT€TUYECKUX YPOBHEH aTOMOB HaTpPHUsL.

2 |OmnpeneneHre KOHIEHTPAIMU BOJIHOTO PACTBOPA CaXxapo3bl ONTUYECKAM MOJSIPUMETPOM U
JMCIIEPCUH BpallleHUs TUIOCKOCTH MOJISIPU3aLUU ONTUYECKH aKTUBHBIM BEILIECTBOM.

3 |OmpeneneHne KOHIIEHTPAIMU BOJHOTO PAacTBOPa COIH PeppaKTOMETPOM U TUCTIEPCUH
MIOKa3aTels IPEJIOMIICHHSI BELIECTBA.

4 |OmpeneneHre KOHLEHTPALMM XpOMa B KPUCTAUIE JIA3€pHOTO pyOMHAa U CIEKTpa

TOTJIOIICHHUA CBECTAIICTOCA NOJIMMCTUIIMCTAKpHJIaTa.

q)OTOSJ'IeKTpI/I'-IeCKI/Ie MCTO/JbI PErUCTPAllU CBETA U PAAHOAKTHUBHOI'O raMMa- U3JIy4CHUS.

4.5 Conep:kaHue KIMHHYECKNX MPAKTHYECKUX 3aHATHI
3aHATHS  yKa3aHHOTO THIIAa HE MPEeIyCMOTPEHbl OCHOBHOM  MpodeccHoHanbHON
00pa3zoBaTeIbHON TPOTPaAMMOI.

4.6 Coep:kaHue caMOCTOSITEJILHOM padoThl 00y4alonierocsi

Ounasi popma o0yueHust

Ne

w/n Buabi 1 popMbI cCaMOCTOATEIbHOI PA00THI

7 cemecTp

1 |[loxroToBka K MpakTUYECKUM (CEMUHAPCKUM) 3aHSATHIIM
[ToaroToBKa K MPOMEKYTOYHOM aTTECTAIINN
3 |[ToaroroBka K 1ab0paTopHBIM paboTaM

N

5 Cucrema ¢QopMUpOBaHUS OLEHKH Pe3yJbTATOB OO0y4YeHUSI 110
JUCHMIUIAHE (MOAYJI0) B PaMKaxX TeKylero KOHTPOJSl YCIeBaeMOCTH U
NMPOMEKYTOYHOI aTTecTAIMU 00yYAK0LIerocs

Ounas popma o0yueHust

MeponpusTis TeKyIIero KOHTPOJIsA yCIeBaeMoCTH MaxkcumaiibHOe
U MPOMEKYTOYHOM aTTecTaluu 00y4yarouerocs KOJINYeCTBO 017108
7 cemecTp
Tepbiii OuenuBaemas yueOHasi 1esITeJIbHOCTb
Texymuit . |o0y4yaromerocs:
PYOEKHBIIH =

KOHTPOJIb KOHTPOITD ITocenienne TEKIMOHHBIX 3aHATUI 10

yCIIEBAEMOCTH BrinonHeHne KOHTPOJIbHOM paboThl Ha 10
NPaKTUYECKUX 3aHATHUSIX
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MeponpusiTis TeKyIIero KOHTPOJIsl yCIeBaeMoCTH MaxkcumalibHOe
U NIPOMEKYTOYHOI aTTecTalluu 00y4yalolerocs KOJIH4eCTBO 0aJ1710B
Brimonnaenue naboparopHoit paboTst Nel 3
Boinonnenue nabopatopHoii paboTsl Ne2 4
Brimosnenue mabopatopHoii paboTer Ne3 3
Utoro 30
OuenuBaeMasi yueOHasi 1esITeILHOCTb
o0yuarierocs:
. |Ilocelenne JIEKUMOHHBIX 3aHITUI 10
Bropoit =
., |BpInoHeHne KOHTPOJIbHON paboThl Ha 12
pYOEKHBIN
NPaKTUIECKUX 3aHATHUSIX
KOHTPOJTb =
Brimonnenue nabopatopHoit paboter Ned 4
Brimonnenue madoparopHoit paboter NeS5 4
Uroro 30
[Mpomexyroun |[InddepeHnpoBaHHbIN 3a4eT 40 (100%)
ast aTTecTaIus

* B ciydyae oTka3za 00ydaroierocs oT pe3yjibTaToB TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

IIIkajia cOOTBETCTBUA OLIEHOK B CTOOAIJILHON U AKaJIeMUYeCKOM cucTeMax
OLICHUBAHUSA Pe3yJILTATOB 00yUYeHM s 0 TUCHUILINHE (MOTYJII0)

Cucrema ouleHUBaHUSA
pe3yJbTaToB 00yYeHust
CrobajutbHast cUCTEMA OLIEHUBAHUS 0-39 40 - 60 61 - 80 81 - 100
AxanemMuyeckasi cucTeMa OllCHUBaHUS
(ax3ameH, nuddepennmpoBannbii 3aduer, |Heynosnerso |YnoBiersopu
3aIuTa KypcoBOro MPOEKTa, pUTENBHO TEIBHO
3aIMTa KypcoBOM paboThI)
AxanemMudeckas cucteMa OlleHUBAHUS
(3auer)

Onenku

Xopouro | OTauyHO

He 3aureno 3auTeHo

6 Onucanue MaTepUaJIbHO-TEXHUYECKOH 0a3bl (BKJII0OYasi 000py10BaHue U
TeXHHYECKHE CpeacTBa o00ydeHHs), HeOOXOAMMOM JJIfi  OCYyHIeCTBJICHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCUUIJINHE (MOYJII0)

[[J'Iﬂ OCYHICCTBJICHUA 06pa30BaTeHLHOFO Inponecca 1o JUCHUIIINHE (MO,I[y.]'II-O) Tpe6yeTc;1:

- Jlns mpoBeZeHUs JICKITMOHHBIX M TPAKTUYECKUX 3aHATHH 10 JUCIMILIMHE TpeOyercs yueOHas
ayJIUTOPUS;

- Jlnsa mpoBeaeHus sabopaTOpHBIX paboT TpelOyercs ydeOHas nabopaTopusi, OCHAIEHHAs
nabopaToOpHBIMU  YCTAHOBKaMH, a TakKe HEOOXOIUMBIMH Uil TPOBEACHUS (UZHUYECKOTO
AKCMEPUMEHTA U3MEPUTENBHBIMH PUOOpaMU U MaTepUaIaMU.

[/ IlepeyeHb OCHOBHOWI ¥ [IONMOJHHUTEJILHONH Y4eOHOW JIMTEpPaTyphl,
He00XO0AMMOM 1JIS OCBOCHUS TUCIHUTIIMHBI (MOLYJIS)

7.1 OcHoBHas JUTEpaTypa

1. ®dusnyeckas xumus : yueOHUK 11 By30B : B 2 kH. / K. C. KpacHoB [u ap.] ; mox pen. K.
C. KpacnoBa .— 3-e u3n., uctp .— M. : Beicm. mik., 2001. Ku. 1: Ctpoenue BemecTsa.
Tepmogunamuka.— 2001.— 512 c.
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2. T'epacumoB B. I1. ®usnueckue 0CHOBBI METOJIOB CIIEKTPOCKOIUH U MX IPUMEHEHNUE B
xuMui : yaeb. nmocodue / B. I1. I'epacumos, A. 5. Kamunckuii, P. H. PoctoBues ; Tynl'Y .— Tyna :
Wzn-Bo Tynl'Y, 2005.— 148 c.

3. I'pubos JI.A. OT Teopun CIEKTPOB K TEOPUHU XUMHYEeCKHUX npeBpanienuii / JLA.I'pu6os;
PAH. Un-T reoxumun u aHanut. xumun uMm. B.W. Bepaanckoro .— M. : YPCC, 2001.— 368c.

4. bapanosckuii B. 1. KBanToBas MmexaHuka u KBaHTOBasi XUMHS . yueO. mocoOue AJi By30B
/ B. W. Bapanosckuii.— M. : Akagemusi, 2008.— 384 c.

7.2 JlonoJHUTEJIbHAS JUTEPATYypa

1. ®pank, A.M. JluckpeTHsie MOJENN HECKIMaeMo xuakocty / A.M.®Ppank.— M. :
®wu3marimut, 2001.— 208c.

2. CumkuH b.S1. KBaHTOBOXMMUYECKAs M CTATUCTHYECKAs TEOPHS PACTBOPOB:
Breruucnurensasie Metosl U ux npuMmenenue / b.S.Cumkun, U.U. [etixer .— M. : Xumus,
1989.— 256c¢.

3. Kneman M. OcHOBBI (pU3UKH YaCTUYHO YIIOPSIIOUEHHBIX cpell. JKuaKue KpUCTaslibl,
KOJUIOUIbI, PpakTagbHbIe CTPYKTYpPHI, OJUMEpPHI U Onostornueckue o0bexTol / M. Kiieman, O./1.
JlaBpenosuy; niep.c anri.E.b. Jlorunosa [u ap.];mox pea. C.A. Ilukuna, B.E. Imutpuenko .— M. :
OU3SMATIIUT, 2007.— 680c.

4. Jlaxuo, B.JI. Knacreps! B pusuke, xumuu, ouosioruu : Yued. mocodue st By30B /
B.Jl.Jlaxao .— M.; Mxesck : PX]I, 2001.— 256c¢.

5. CunenpuukoB, b. M. ®u3nueckas XumMus KpUCTAUIOB ¢ AedeKkTamu : yaed. mocodue st
By30B / b. M. CunensurkoB.— M. : Beici. mik., 2005.— 136 c.

6. Xaprutrau, . Cummerpus rnazamu xumuka / M. Xaprurrau, M. Xaprurrau; [Tep.c anri.
B.C. MactprokoBa .— M. : Mup, 1989.— 496c.

7. ®nappu, P. I'pynmel cummerpun. Teopust 1 XUMUYECKUE TTPUIIOKECHUS =
Symmetrycroups. Theory and Chemical Applications / P. ®xappwu ;nep. canra. E. C. Kpstuko .— M.
: Mup, 1983.— 396 c.

8. Tpounkuii, . B. Teopus ctpoeHust maTepuayion : yued. mocobue st By3oB / . B.
Tpounkwuii ; mon pen. A. E. I'Boznesa, [{. M. Jlepuna ; Tynl'Y .— 2-¢ u3z., nepepab. u gom. —
Tyna : U3n-Bo Tynl'V, 2011-.Y. 1. Touyeunsie u uHelHbIe nedekThl pemeTku .— 2011.— 170 c.

9. Munkun, B. Y. KBanToBas XMMHst OpraHUYECKUX coeqrHeHuil. Mexanusmel peakiuii / B.
W. Munxun, b. 4. Cumkun, P. M. Munses .— M. | Xumus, 1986.— 248 c.

10. PeakimonHas crmocoOHOCTh U myTH peakiuii = Chemicalreactivityandreactionpaths / mox
pen. I'. Kiorimana; niep. ¢ anri. H. C. 3epuposa .— M. : Mup, 1977.— 383 c.

11. ITa6apos, FO.C. Opranndeckas xumus: Y4eOHUK i1 By30B.— 4-¢ u3l., crep. — M.:
Xumus, 2002 .— 848 c.

8 Ilepeuenb pecypcoB HH(POPMANUMOHHO-TEJEKOMMYHUKAIIMOHHON ceTH
«/HTepHeT», HEOOXOAMMBIX JIJIsl OCBOCHUS TUCHMILIUHBI (MOIYJIs1)

1.http://www2.viniti.ru - BcepoccuiiCKuit HHCTUTYT HAyYHON M TEXHHUYCCKON MH(pOpMAIHK
(BUHUTH).
2. http://gb.espacenet.com — baser ganubix: The Patent Office.

3. http://www.e-library.ru - Hayunas snekrponnas oubimuoreka. E-Library.ru.


http://www2.viniti.ru/
http://gb.espacenet.com/
http://ull.chemistry.uakron.edu/erd
http://www.liv.ac.uk/Chemistry/Links/libraries.html
http://www.springerlink.com/home/main.mpx
http://www.e-library.ru/

9 IlepeueHb HMH(MPOPMANUOHHBLIX TEXHOJIOTHUH, HEOOXOAMMBIX UIsl
OCyLIeCTBJICHHUS 00Pa30BaTEeJIbLHOIO NMPOLECcCca M0 JUCHHUILIMHE (MOTYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KErOAHO OOHOBJIIEMOIr0 JHIEH3MOHHOIO U
cBOOOHO PACHPOCTPAHAEMOr0 MNPOrPAMMHOIO oOOeclie4eHHs, B TOM 4YHCJe
OTCIYCCTBCHHOI'O IPpOU3BOJACTBA

1. Texcrosiii pegaktop Microsoft Word.

2. [Tporpamma as1st paboTHI € 37IeKTpOoHHBIMU Tabiuamu Microsoft Excel.

3. IIporpamMma noaroroBku npeseHTtauuit Microsoft Power Point.

4. ITaket opucupIx npuinoxenne « MorOducy.

9.2 IlepeyeHb HeOOXOAUMBIX COBpPEMEHHBIX TMPpodecCHOHAIbHBIX 0a3
JAHHBIX 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Basza gannbix o xuMuueckux BemectBax (http://webbook.nist.gov/chemistry/form-
ser.html).
2. KommnbrotepHas cripaBoyHas npaBoBas cucteMa « Koncynbrantlimrocy.


http://webbook.nist.gov/chemistry/form-ser.html
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