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JINCT COI'VTACOBAHUS
pabGoueii nporpaMMbl JUCHUMIUHBI (MOLYJIS)

Pa3paGoTunx(n):

[epacumoBa O.A., crapuinii npenoi. kadeapsl GU3UKA %

(®HO, nomKHOCTD, yueHas CTeneHb, yUeHOe 3BaHHe) %oam/wb)



1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

ILeab10 0CBOCHUS NUCUUIUIMHBI (MOYIs) SBIsiETCS (POPMUPOBAHUE €CTECTBEHHOHAYYHOTO
MBIIUICHMS], PACIIMPEHUE 3HAHUM O CTPOCHUHU BEUIECTBA I IIOHUMAHHUs OKPYKAIOLIEr0 MHUpPa U
SIBIICHUN MIPUPO/JIbI, YIIIyOJIeHHEe IPEICTaBICHU O COBPEMEHHON (prU3MUECKO KapTHHE MUpa.

3agayamMu O0CBOEHUS JUCLMILIUHBI (MOJTYIs) SIBISIFOTCSL:
— OCBOEHHUE TEOPETHUUECKHUX OCHOB CTPOCHMSI MOJIEKYN U KOHJIEHCUPOBAHHOM (pOpMBbI
BEILECTBA,
— IIOHUMAHUE CyTU MPOUCXOIALIUX IPOLECCOB B BELIECTBE;
— OBJIaJICHHE METO/IaMU U IIpUEMaMU pelIeHUs] KOHKPETHBIX 3ajjad U3 00s1acTu QU3HKH;

—@OpMHpOBaHHGSHaHHI\;IOCOBpeMeHHI)IXQKCHepI/IMeHTaJ'II)HI)IXMCTO}IaXI/ICCJ'ICI[OBaHI/Iﬂ
CTPOCHH BEIICCTBA.

2 Mecto AMCIUTIHHBI (Mmonpy.s) B CTPYKTYpe OCHOBHOH
npodeccnoHaNbHONH 00pa3oBaTeJIbHOM MPOrpPaMMbl

JucuumnnuHa (MOIyab) OTHOCUTCS K 0OO0sI3aTENbHOM YacTH OCHOBHOW IMpodeccroHalbHOM
00pa30BaTeNIbHOM MpOrpamMmsl.

JucuunnuHa (MOylb) U3y4aercs B 7 ceMecTpe.

3 IlepeyeHb mMIAHUPYeMbIX Pe3yJbTATOB OOyYeHHMs] 1O JHCUMILIHHE
(MoayJ110)

[lepeuens mIaHUPyEMbIX PE3YAbTATOB OOYUEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEHHBIX
C IUIAaHUPYEMBIMU pe3yJbTaTaMHd OCBOCHHS OCHOBHOW TMpo(ecCHOHATBLHON 00pa3oBaTeIbHON
nporpaMmbl  (popMUPYEMBIMH ~ KOMIIETEHLHMSMH) W UHAUKATOpAaMH  UX  JOCTHXKEHUS,
YCTaHOBJICHHBIMU B 0OIlEH XapaKTepUCTUKE OCHOBHOH mpodeccrHoHanbHOW 00pa3oBaTENbHOMN
MIPOrpaMMBbl, PUBEIAEH HIKE.

B pesynbraTe ocBOeHUS AUCUUILINHBI (MOIYIIsI) 00y4aromunics JOIDKEH:

3HaTh:

1) TeopeTHUYECKHE U TOTYIMITUPUICCKUE MOJICIH; CBSI3b CTPOCHHS BEIIECTBA U MPOTCKAHHS
XUMHYECKHX mporeccoB (kox kommerenimu — OITK-3, kox uaaukatopa — OIIK-3.1);

2)OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX W MATEMAaTHYECKMX IUCHHMIUIMH  (KOJ
komnerenun — OIIK-4, kox uaaukaropa — OITK-4.1).

YMmers:

1)Kcnob30BaTh CTAHAAPTHOE MPOrPAMMHOE 00ECTICUCHUE TIPH PEIIICHUH 33724 XUMHUYECKOU
HaMpPaBJIEHHOCTH; MPUMEHATh TEOPETUUYECKHE U TMOIYIMIHPUYECKUE MOJENU MPHU PEIISHUU 3a1a4
XAMHUUECKO# HampaieHHocTr (ko kommnereHnuu — OITK-3, kox unaukaropa — OITK-3.2);

2)UCIoJIb30BaTh 0a30BbIe 3HAHUS B 00JaCTH MaTeMaTWKA W (M3MKH MPU TUIAHKPOBAHHU
paboT XMMHMYECKOH HAmpaBICHHOCTH; 0OpadaThiBaTh NaHHBIE C HMCIOJIH30BAHHUEM CTaHAAPTHBIX
CHOCOOOB  amMpOKCUMAIIMN YHUCIIEHHBIX XapakTepucTuk (xoa kommerenuun — OIIK-4, xox
unaukaropa — OI1K-4.2).

Biaagern:
1)TeopeTHUeCKUMH MPEACTABICHUSIMUA M 3HAHUSMH O COCTaBe, CTPOCHWU U CBOMCTBax
BeniectB(koa komnereHnuu — OIMK-3, kon namukaropa — OIK-3.3);



2)pueMaMu pelIeHusl 3a/1a4, TUIHUYHBIX Ul €CTCCTBEHHOHAYYHBIX JUCIUILIINH, METOIaMU
MHTEPIPETAIMU PE3YJIbTaTOB XMMHUYECKIX HAONIOEHUH ¢ MCIOJIb30BAHUEM (H3UUECKUX 3aKOHOB
u npencrasienuit (ko komnerennuu — OIK-4, kox unmukaropa — OI1K-4.3).

4 O0beM u coep:KaHue TUCHUIIMHBI (MOTYJIs1)
41 O0beM IUCHUIUVIMHBI  (MOAYJisl), O0beM  KOHTAKTHOH U

CAMOCTOSITeJIbHONH PpadoThl  00y4arUierocsi MNPU OCBOCHMH JUCHMILIMHBI
(Mmonyast), popMbI NPOMEKYTOYHOI ATTECTAIMU MO AUCUUILIHHE (MO1YJIIO0)

= v O0bemM KOHTAKTHOM padoThI = =

= = s B aKa/IeMHYECKHX Yacax = %
s z - m 2 é@
= = = = 5 5
= £ = E= = ° = = =
3} = ) L o L — v 2 = < ® =
) £ 5 25| & 5 = = = 2 = = = E R | S 9 ¥
S| 5% |€95/€% 2z |8%z| 2|25z § | EE|55E
< S o > S z E| 2 2E| o o2 E = = ) &
= &e | EZ EEL| S5 |Z&5E 58| L& 2 NN
$ | EE (§E|5E|E5=z|c=z=Z| 8§ |EE=E| 2 | §¢g|8e=
s z ol EIF|£S3| g2 | =558 g = B o
= | 2 |°z/°3/ =27 AE"| & |Z&E7| B |:2f|&¢t

s 4 = =& = = = = élg

) C a

Ounas hopma oOyueHus

7 J13 4 144 28 28 28 - - 0,25 | 59,75
Hroro — 4 144 28 28 28 - - 0,25 | 59,75

YcnoBHbIe cokparnieHus: D — 3k3aMmeH, 34U — 3auer, /I3 — quddepennmpoBanHbIii 3a4eT (3a4eT
¢ onenkoii), KIT — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoii paboThl.

4.2 Conep:xaHue JeKIMUOHHBIX 3aHATUHI
Ounas ¢popma o0yuenmust

TeMBI JIEeKIIMOHHLIX 3aHATHI

n/n

TcemecTp

1 |BBeaenue. O0umue npeAcTaBiIeHUs O CTPOCHUH BELIECTBA U (PU3UUECKUX METOAX.
Marepusi: BelecTBO U 10JIe, UX B3auMmozelicTeue. CTpoeHue, COCTaB U CTPYKTypa
BEIIECTBA: aTOMBbI M MOJIEKYJIbI; I'a3bl, KOHJCHCUPOBaHHas (pa3a; MOHBI, KATUOHBI, AHUOHBI,
panukanbl. ArperatHble COCTOSIHUS BELECTBA; (pa30BbIe IIEPEX0/ibl U PABHOBECHUS.
Du3nyecKre METOIbl KOHTPOJIS U UCCIIEIOBAHUS BEIECTBA.

2 |OcHOBBI (hU3MYECKMX METOJIOB HCCIEIOBaHMS CTpPOEHHUs BellecTBa. 3akoH byrepa —
JlambGepTta - bepa. DnekTpoMarHuTHbIE BOJHBI U MX cBOHcTBa. [lIkana 31eKTpoMarHUTHBIX
BOJIH. YpaBHeHUs MakcBeiuia B auddepeHuanbHoi U MHTerpaibHOU (opme. YpaBHEHHE

TJIOCKON M cpeprudecKoi 2IEKTPOMArHUTHON BOJIHBI /711 BEKTOPOB Ev H. VIHTeHCHBHOCTD
AJIEKTPOMArHUTHOM BOJTHBI.

3 |Dusuyeckre MoJAeTH CTPOCHUS aTOMOB. BomopomomnomoOHble aTtombl. McTopus pa3BUTHS
OCHOBHBIX TpEACTaBIECHUN O CTpoeHHH aToMoB. Monens bopa ams Bogopoaomoao0HBIX
atomoB. [loctymatet bopa, mpaBuino kBaHTOBaHWsA. [IpaBWiio KBaHTOBaHUs OSHEPTHUHU.
KBaHTOBBIE yKCNa TSl DIIEKTPOHOB B aTOMaxX U MpaBUjia KBAHTOBAHUS MOMEHTA UMITYJIbCa,
ero npoekiuu u cnuHa. CoOCTBEHHBIN (CIMHOBBIN) U OPOUTANBLHBIM MarHUTHBIE MOMEHTHI.




TeMpbl JIEKITHOHHBIX 3aHATHH

Hudpaxnuonnsie 1 nHTEp(HEPEHIMOHHBIE CIEKTpalbHble MpUOOpsl. udpakuus cBera Ha
npsMOyroibHoM 1menu. Judpakmuss cBera Ha NPO3PAaYHBIX M OTPAXKATEIBHBIX
T(pakMOHHBIX pemeTkax. JudpakunoHHble crnekTpanbHbie Tpubopsl. MHTEphepeHms
CBETa U MHTEP(PEPEHIIMOHHBIE CIEKTPAIbHBIE TPUOOPH Dyphe-CIeKTPOMETPHI.

Metonpl  pEerucTpalMd  CBETOBBIX  MOTOKOB.  DOTO3JIEKTPUYECKHE  MPUEMHUKH,
dboTormeMeHThl,  QOTOYMHOXHUTETH HW  ¢oroconpotuBieHUs.  CHUHTHLISITUOHHBIC
JIETEKTOPBI M3TydeHH. TenaoBbie TPUEMHHUKH.

CrpoeHre MHOTOXJIEKTPOHHBIX aTOMOB. BoyiHOBas (pyHKIMS M ee CBOWCTBA. YpaBHCHHE
Hlpenunrepa U HaxokJeHUE BUAA BOJIHOBOM (QyHKuMH. OOoJouedHass MOJENIb CTPOCHUS
MHOTOAJIEKTPOHHBIX aTOMOB. [Tpunumn [laynu u 3anogHeHne AIEKTPOHHBIX 000JI0UEK.

@U3NYECKUE OCHOBBI 3MHCCHOHHOIO CIHEKTPAIBHOTO aHanu3a. KadecTBEeHHbId U
KOJINYECTBEHHBIN CIEKTPAIBHBIN aHainu3. MeToJ BHYTPEHHErO CTaHIapTa U METOJ Tpex
3TajJIoOHOB. MeTo 106aBok. M30TONHBIN aHaIns.

Moutekynbl 1 ux cBoiictBa. MoJekynsipHble OpOUTANIN: CBSA3BIBAIOLIUE U PA3PHIXJISIIOIINE. S-
prubpumnzanus. [loteHmmansr mapHeix B3auMozeicTBuil. [lotenmman Mop3se. DHeprus
muccounanuu. KonebarenbHo-BpalmiatenbHas CTpyKTypa Mmojoc norjiomenus. [Tpunuumn
®panka-KoH1oHa. JIFOMUHECIIEHTHBIN aHAJIN3.

KonebGarenbHble ¥ BpamiareabHble CHEKTPbl MOJEKyJd. Mojenb KecTKOro BOJIYKA.
KBaHTOBaHME BpamaTtesbHON SHEPIMU MOJIEKYJI. Mogenb KBaHTOBOTO TapMOHHMYECKOTO
OCHWJUIATOpA.  XapaKTepUCTUYHOCTh  KOJIeOATENbHBIX  YacTOT. YIIMpPEHHE  I0JI0C
KoJiebaTeIbHBIX CIEKTPOB. Paspermaromnias crmocoOHOCTh CIEKTPaIbHBIX TPHOOPOB.

10

®U3MYECKME OCHOBBI MOJIEKYJISIDHOM  AJIEKTPOHMKH. Marepuaibl W TE€XHOJOTHUH
MOJIEKYJIIPHONH HAHOAJIEKTPOHUKHU. [loMynmpoBOMHUKM M WX CBOWCTBA, dJEMEHTHas 0Oa3a
MOJIYIIPOBOAHUKOBOM TexXHUKH. [lomynmpoBogHUKOBBIE NpUOOpPEl M UX MPUMEHEHHE.
Kpucramibl- TBEpAOTENIbHAS AIEKTPOHUKA U UX CBOMCTBA.

11

du3nyecKue OCHOBBI MOJTyYEHHs CTEKIa U KepaMUKH. AMOpGHOE U TOJUKPUCTAIUTMUECKOE
cocrosinue BemniecTBa. CrocoObl TMONy4eHUS OKCHIHOM KepaMUKH U €€ NpUMEHEHHeE.
[Tosumepsl U UX CBOMCTBA.

12

}KI/II[KOKpI/ICTaJ'IJ'II/I‘{CCKOC COCTOSHHEC BECIIECCTBA. HeMaTI/IKI/I, CMCKTUKH, XOJICCTCPUKHU U HUX
IIPUMCHCHUC. MI/IOTpOHHBIC KUAKNE KPUCTAJLIBI U UX CBOMCTBA.

4.3 ConepxaHue NPAKTHYECKHUX (CEMHUHAPCKHUX) 3aHATHIA

QOunas ¢popma o0ydeHust

n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHH

7 cemecTp

Judpaxiysi peHTTeHOBCKUX Jydel Ha KpUCTAJUIMYECKUX peleTKax.

Pedpakromerpus u ontudeckas nojasipumetpus. Jucnepeus N u .

Metoasl pacucTa JUIOJBbHBIX MOMCHTOB MOJICKYJI M OKCIICPUMCHTAJIBHOC OIIPCACIICHHUC.

Bounnsl ne-bpoiins. BonnoBas @pynkius u ee cBoiictBa. YpasHenue Hlpeaunrepa.

Mogenb Eopa. KBanToBbI€ uncia u IpaBUJiIa KBAHTOBAHMHA.

Metoasl MacCC-CIICKTOMCTpPHUHU.

Koneb6arensuble criektpbl Mosiekya. Ocnossl MK u KP cniektpockonuu.

O INOOOTHPBAIWIN|F-

QHCKTpOHHLIC CIICKTPBI NOTJIOIICHUSA U JIIOMHHECIICHTHBIN aHaIu3.

4.4 Copep:xanue J1a00paTopHbIX padoT




Ouynas ¢popma o0ydeHust

HaumeHnoBanus nadopaTopHbIX pador

7 cemecTp

1 |Omnpenenenue AUH BOJIH CIIEKTpa U3JIyYEHUsI aTOMapHOIO BoJOpoAa AJsi cepun banbmepa
1 TOHKOW CTPYKTYpPBI pacIlenIeHUs JHEPreTUYECKIX YPOBHEN aTOMOB HATPHsI.

2 |OmnpeneneHure KOHIEHTPAIMK BOJHOTO PACTBOPA caxapO3bl ONTHYECKUM TOJSIPUMETPOM U
JUCIIEPCUU BpAILlEHUs TUIOCKOCTH MOJIIPU3ALIUHU ONTUYECKH aKTUBHBIM BEILIECTBOM.

3 |OmpeneneHne KOHIEHTPAMM BOJHOTO PAcTBOpa COJHM PEePpPaKTOMETPOM MU AUCIEPCHU
MOKa3aTess IPEIOMIICHHSI BELIECTBA.

4 |OmpeneneHre KOHIEHTPALlMM XpOMa B KPUCTALUIE JIA3€pHOTO pPyOMHAa WM CIEKTpa

TIOTJIOIICHHA CBETAIICTOCA MOJIMMETHIIMCTAKpUIIATaA.

q)OTOSJ'IeKTpI/I'-IeCKI/Ie MECTOAbI PETUCTpallU CBE€TA U PAAMOAKTUBHOI'O raMMa- U3JIyYCHU.

4.5 ConepxaHue KIMHUYECKHX MPAKTUYECKUX 3aHATHI
3aHATHS  YKa3aHHOTO THUIMA HE MPEAYCMOTPEHBI OCHOBHOM  MpodecCHOHATbHOM
00paszoBareIbLHON MPOTPAMMOH.

4.6 Conep:xanue CaMOCTOATEJILHOM Pad0ThHI 00y4aK01IEerocs

Ounas popma o0yueHust

Ne

w/n Buasi u popMbl camocToATEIbHOM PadoThI

7 cemecTp

1 |IloaroToBka K MpakTUYECKUM (CEMUHAPCKUM) 3aHATHUSIM
[ToaroToBKa K MPOMEXKYTOYHOM aTTECTAIUH
3 |[TogroroBka K J1abopaTopHBIM paboTam

N

5 Cucrema d¢opMupoBaHusI OLEHKH pe3yJbTaTOB O0y4YeHUS IO
AUCHMILUIMHE (MOOYJI0) B PpaMKax TeKyllero KOHTPOJSA YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTANUM 00y4arolIerocs

Ounas ¢popma o0yueHust

MeponpusTis TeKylLIero KOHTPOJIsl yCleBaeMOCTH MaxkcumaiibHOe
U NPOMEKYTOYHOM aTTeCTAMM 00y4alouerocs KOJINYeCTBO 0aJJI0B
7 cemecTp
Tepmbiii OunenuBaemasi yueOHasi 1eSITeIbHOCTb
Texymmit . (00y4aromerocs:
PYOEKHBIIH =

KOHTPOJIb KOHTPOITD ITocemieHne JIEKIIMOHHBIX SaHATHH 10

yCIIEBAEMOCTHU BrinonHeHne KOHTPOIbHOM paboThl Ha 10
NPAaKTUYECKUX 3aHATUSAX




MeponpusTUs TeKyLIEro KOHTPOJIs YCIeBaeMOCTH MaxkcumalibHOe
U POMEKYTOYHOM aTTecTAHM 00y4alouerocs KOJINYeCTBO 0aJVI0B
Brimonnaenue nabopatopHoit pabotsr Nol 3
Brimonnenue nabopatopHoit paboTsr Ne2 4
Brimonenue rabopatopHoii padboTer Ne3 3
Utoro 30
OuenuBaeMasi yueOHasi 1esITeILHOCTb
00yuyaierocs:
. |Ilocenienne JEKIMOHHBIX 3aHITUI 10
Bropoit =
.. |BbIlloJIHEHNE KOHTPOJILHOM paboThl Ha 12
pyOEKHBIN
NPAaKTUYECKUX 3aHATHUSIX
KOHTPOJTb =
Brinmonnenue maboparopHoit paboter Ned 4
Brinonnenue maboparopHoit pabotel NeS 4
Hroro 30
[Mpomexyroun |[nddepeHnpoBaHHbIN 3aUeT 40 (100%*)
as aTTecTarus

* B cimydae oTkaza 00ydaromerocs oT pe3yabTaToB TEKYIIEro KOHTPOJISl yCIIEBaEMOCTH

IIIkayia COOTBETCTBHS OLEHOK B CTOOAILHON U aKaJAeMHY€eCKOi cucTeMax
OLICHUBAHUA Pe3yJIbTATOB 00y4eHHS 10 JUCHHUILIUHE (MOXYJII0)

Cucrema oueHMBaHUSA

pe3yJbTaToB 00y4eHusl

CrobamibHas cucTeMa OLleHUBaHUs 0-39 40 - 60 61 — 80 81 — 100

AxanemMudeckasi cuicTeMa OlLlCHUBaHUSI

(ax3ameH, nuddepennupoBannpiii 3auet, |HeymosneTso|Y noBnerBopu
3aluTa KypcoBOro MPOEKTa, pUTENBHO TEIbHO

3aIUTa KypcOBON pabOTHI)
AxanemMuueckasi cuicTeMa OlLlCHUBaHUS
(3auer)

Onenku

Xopomio | OTauyHO

He 3auteno 3auteHo

6 Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl (BKJIO4Yasi 000py10BaHUE U
TeXHHYECKHe CpeAcTBa O00y4dyeHHs)), He0o0XoOMMoONl I  OCylIeCTBJIeHHS
00pa30BaTeILHOIO NMpolecca Mo AMCHUIIUHEe (MOTYJII0)

[[J'Iﬂ OCYIICCTBJICHHUA 06paaoBaTean0r0 mponecca 1nmo JUCHUIIINHE (MOI[y.]'IIO) Tpe6yeTc;I:

- JInst mpoBeAeHMs JIEKIMOHHBIX U MPAaKTHYECKUX 3aHATHI MO JUCHUILIMHE TpeOyercs ydeOHas
ayAUTOPHS;

- Jlns mpoBeneHHs J1abopaToOpHBIX paboT Tpedyercs yueOHas abopaTopHsi, OCHAIEHHas
7a00paTOPHBIMM ~ YCTAaHOBKAaMH, a TaKkKe HEOOXOAMMBIMU JUI TPOBEACHHUA (PU3HMUECKOTO
HKCTIIEPUMEHTA U3MEPUTEIILHBIMU MPHOOpaMH 1 MaTepraaMH.

7 IlepeyeHb OCHOBHOW W [IONMOJHHUTEJbHON Y4YeOHOM JUTEPaATypBhl,
He00X0IMMOM /111 OCBOCHM S TUCHUIIMHBI (MOLYJIA)

7.1 OcHOBHas JuTEepaTypa

1. ®usnueckas xumus : yaeOHuK 175 By30B : B 2 kH. / K. C. Kpacnos [u 1p.] ; mox pex. K.
C. KpacnoBa .— 3-e u3f., uctp .— M. : Beicmi. mik., 2001. Ku. 1: CtpoeHue BemiecTna.
Tepmoannamuka.— 2001.— 512 c.
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2. TI'epacumos B. II. ®u3nyeckue 0CHOBBI METOJOB CIIEKTPOCKOINHU U UX IPUMEHEHUE B
xuMui : yaeb. nocodue / B. I1. I'epacumos, A. 5. Kamunckuii, P. H. PoctoBues ; Tynl'Y .— Tyna :
Wzn-Bo Tynl'Y, 2005.— 148 c.

3. I'pudos JI.A. OT Teopun CIEKTPOB K TEOPUHU XUMHUYECKHX IpeBpameHuii / JI. A.I'pu6os;
PAH. Un-T reoxumun u ananut. xumuu uM. B.1. Bepuanckoro .— M. : YPCC, 2001.— 368c.

4. bapanosckuii B. M. KBanToBast MexaHuka v KBaHTOBasi XUMUs : yueO. mocoOue i By30B
/ B. . bapanoBckuii.— M. : Akagemus, 2008.— 384 c.

7.2 JlonoIHUTE/IbHAS JUTEPATYypa

1. ®pank, A.M. JluckpetHsie MOJeN HeCKIMaeMoi xuakoct / A.M.®@pank.— M. :
®wu3matiur, 2001.— 208c.

2. CuvxuH b.5. KBaHTOBOXMMUYECKAsI K CTATUCTHICCKAS TEOPHUS PaCTBOPOB:
Brruucnurensasie Metoap! U ux npuMenenne / b.A.Cumkun, .U, Hleiixer .— M. : Xumus,
1989.— 256c¢.

3. Kneman M. OcHOBBI (pM3HKH YaCTUYHO YIIOPSIOYEHHBIX Cpell. KuaKue KprucTamibl,
KOJUIOUIbI, PpakTajabHbIe CTPYKTYpPHI, OJUMEpPHI U Onostornueckue o0bekTol / M. Kiieman, O./1.
JlaBpenosuy; niep.c anri.E.b. Jlorunosa [u ap.];non pea. C.A. Iukuna, B.E. JImutpuenko .— M. :
OU3SMATIINUT, 2007.— 680c.

4. Jlaxno, B.JI. Kimacteps! B pusuke, Xumun, OH0JIOTHH : Y4uel. mocoOue A1 By30B /
B.Jl.JTaxno .— M.; UxeBck : PX], 2001.— 256¢.

5. CuHenpHUKOB, b. M. ®usnueckast XumMusi KpUCTALIOB ¢ Aedexkramu : yued. mocodue amis
By30B / b. M. CunenbaukoB.— M. : Beicur. mik., 2005.— 136 c.

6. Xaprurrau, 1. Cummetpus rnazamu xumuka / M. Xaprurrau, M. Xaprutrau; [lep.c anri.
B.C. MactprokoBa .— M. : Mup, 1989.— 496c.

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

8. Tpowurxkwuii, . B. Teopust ctpoeHust maTepuayion : yued. mocodue as By3os / 1. B.
Tpounkwuii ; mox pen. A. E. I'Boznesa, [{. M. JleBuna ; Tynl'Y .— 2-¢ u3z., nepepab. u gom. —
Tyna : U3n-Bo Tyal'V, 2011-.Y. 1: Toueunsle u nuneiHbIe nedekThl pemerku .— 2011.— 170 c.

9. MusnkuH, B. M. KBanTOBast XUMHs OpraHMYeCKUX coequHeHn. MexaHnu3Mbl peakiuii / B.
WU. Munxkwun, b. f. Cumkun, P. M. Munses .— M. : Xumus, 1986.— 248 c.

10. PeaknuonHas ciocooHocTh 1 nyTH peaknuii = Chemicalreactivityandreactionpaths / mon
pen. I'. Kimonmana; niep. ¢ anrn. H. C. 3edupoa .— M. : Mup, 1977.— 383 c.

11. llTaGapos, FO.C. Oprannyeckast xumusi: Y4eOHUK 11 By30B.— 4-€ u3ll., crep. — M.:
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8 IlepeueHb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHMKANIMOHHOH CeTH
«/HTepHEeT», HEOOXOAMMBIX JJIS OCBOCHHS TNCHHUIIIMHBI (MOTYJISA)

1.http://lwww2.viniti.ru - Beepoccuiickuii HHCTUTYT HayYHOW M TEXHUUYECKOH MHMOpMAIMN
(BUHUTH).

2. http://gb.espacenet.com — bassr nannsix: The Patent Office.

3. http://ull.chemistry.uakron.edu/erd - Hazardous Chemical Database.

4. http://www.liv.ac.uk/Chemistry/Links/libraries.html - Tlepeuens 3apyOexHbIX OMOTHOTEK,
CTIeMATM3UPOBAHHBIX XUMUYECKUX MM UMEIOIIUX JTUTEPATYPY 10 XHUMUH.

5. http://www.springerlink.com/home/main.mpx - Dnekrtponnas OubaroTeka. OOnactTh
3HAHHA - OMOJIOTHSI, OMOTEXHOJIOTHsI, MEUIINHA, XUMUS, MAaTEeMaTHKa, (PU3HKA, aCTPOHOMHSI, HAYKH
o 3emute, SKoJIOTHS, HHYOPMATUKA, IKOHOMHUKA, ITPABO.

6. http://www.e-library.ru - Hayunas snektponnas oubnuoreka. 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 Ilepeyenb HH(POPMALMOHHBLIX TEXHOJOIU, HEOOXOAUMBIX LISl
OCyLIeCTBJICHHUS 00pa30BaTeJILHOIO NMPOLEcca M0 AUCHHUIINHE (MOXYJIIO)

9.1 IlepeyeHb HEOOXOAMMOIO €KEroHO OOHOBJISIEMOIO JTHIECH3HOHHOIO U
CBO0OOIHO PpacCHpPOCTPAHAEMOr0 IMPOrPAMMHOIO oO0OecledyeHusl, B TOM YHCIe

OTCYECCTBCHHOI'O MIPOU3BOACTBA
[IporpammHoe obecrieueHue He TpedyeTcs.

9.2 IlepeyeHb HEOO0XOAUMBIX COBPEMEHHBIX MNpo(deccHOHAIBHBIX 0a3

JAHHBIX " I/IH(l)OpMaHHOHHbIX CIIPABOYHBIX CUCTEM
1. http://webbook.nist.gov/chemistry/form-ser.ntml - ba3za pgaHHBIX O XHMHYECKUX
BEIIECTBAX.


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

