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1. Ilesin ocBOEHUS] TUCHUTLIMHBI
CdhopmupoBaTs y 00ydarOmuUXcss COBPEMEHHOE IEJIOCTHOE MHUPOBO33peHUE O (DyHIaMEHTAIBHBIX
3aKOHAX MPUPOIBI M XHMHYECKHX MPEBPALICHUAX B cOOTBEeTCTBHHU ¢ TpeboBanusmu ®I'OC BO.

2. Mecto nucuumiinHel B cTpykrype OIl

JlMcuMIuinHa OTHOCHTCS K 00s3aTeNbHBIM JTUCIUILUIMHAM BapHAaTHBHOW YacTH 00pa30BaTEIbHOM
MporpaMMbl M PacCuMTaHa Ha MPOBEICHUE JICKIIMOHHBIX M MPAKTUYECKUX 3aHATUM B TEUCHUE TPEX
CEMECTPOB.

CTyneHT, NMpUCTYMAOIMINN K W3YUYEHUIO IUCHUIUIMHBI, JOJDKEH 00JaJaTh 3HAHUSMU OCHOBHBIX
3aKOHOB (PU3UYECKON XMMHH; YMEHHUSIMH peliaTh MPAKTUUYECKUE 3a7aud, CBA3aHHBIC C XUMUYECKUMHU U
(a30BBIMH  IIPEBpALICHUSIMH; YIUIYOJE€HHBIMU (YH/IaMEHTAIbHBIMU IPEACTABICHUSAMU O 0a30BBIX
3aKOHOMEPHOCTAX COBPEMEHHON  TEOPETUYECKOW XUMHUH, HEOOXOJAMMBIMH JJisi  TJIyOOKOTO,
po¢hecCHOHANTBHOTO 00CYKICHUS PE3YJIbTATOB HAYYHO-KBATU(UKAITMOHHONW pabOTHI (IMCccepTaIliu) Ha
COMCKAaHHME YYEHOUW CTETICHW KaHUJIaTa XMMHUYECKUX HAayK; COBEpPIICHCTBOBAaHHBIMHU HaBBIKAMHU PaOOTHI
C HAyYHOW TEPHOJUKOM, MOCBSAIIEHHONW BOMpocaM (PH3WYECKOW XMMHUHU C HCIOJb30BaHUEM (HOHJIOB
CIIEIMATM3UPOBAHHBIX HAYIHBIX OHMOIMOTEK), a Takke MoucKoBbix cucteMm biblioclub.ru, elibrary.ru u
scirus.com.

JI71st OCBOCHMSI TAHHOW TUCITUTUTMHBI 00yJaIONUNACS TOJDKEH:

3HaTh:

-pyHIaMeHTaIbHbIe 3aKOHOMEPHOCTH U COBPEMEHHBIE KOHIICTILINH, XapaKTepU3YIOLIUE IHEPTETUKY,
HaIpPaBJIEHHOCTh U KHHETUKY XUMHUYECKUX peakuui, (a3oBble paBHOBECHUS, PACTBOPHI, AIEKTPOXUMHUIO,
HaHOXHMHUIO;

-OCHOBHBIE COBPEMEHHbIE TEH/ICHIIUH Pa3BUTHs (pYyHIAMEHTaIbHOM U NMpUKIaaHON XxuMuu B Poccun
1 3a pyOexom;

YMers:

-MCMOJIb30BaTh 3aKOHBI U JIOCTHXKEHUSI TEOPETHUUECKON XMMHUU B 3KCIIEPUMEHTAIbHOM padote, AJis
00BSICHEHUS SIBJICHUNA TPUPOJIBI;

-IPOBOAUTH (PU3UKO-XUMUYECKUHN IKCIIEPUMEHT, 00pabaThiBaTh U 00CYKIaTh SKCIIEPUMEHTAIbHbBIE
3aBUCHUMOCTH Ha 0a3e COBPEMEHHBIX PECTABICHNN U KOHIICTIIIHI XUMUY;

Bnanets:

- HaBbIKaMHU MMPAKTUYECKOT0 KOJIMYECTBEHHOIO XUMHUYECKOIO aHAJIN3a;

- TEPMUHOJIOTUYECKHIM arapaToM GU3NYECKON XUMUHU;

-HaBBIKAMM I10JIb30BAHUSA COBPEMEHHBIMM KOMIIBIOTEPHBIMM IIpOrpaMMaMu Jii IPOBEACHHS
KBaHTOBO-XMMHUYECKUX PACUETOB, KOJUYECTBEHHOH CTAaTUCTUYECKOW 0OpaboTKU pe3ylnbTaToB
SKCIEPUMEHTA M0 0Aa30BbIM YPAaBHEHUAM XUMHUYECKOW KMHETUKU

YcnemHoe OCBOGHHME JAHHOW AWMCHUIUIMHBI OyIeT CHocoOCTBOBATH TOTOBHOCTH CTYICHTOB K
OCBOCHHUIO JUCHUIUIMH MO BBIOOpY: «MeToAbl HCCIeNOBAaHUS IKUIAKOKPUCTAIIMYECKHUX CHCTEM,
«Metonpl  ONpeneNneHus MOJIEKYISIPHOM CTPYKTYpPb», MPOXOXKIEHUIO TMPAKTHK IO MOJYyYEHUIO
npodeccHOHAbHBIX YMEHUW U OmbITa NPO(GECCHOHATBHONW JesITeNbHOCTH (MEAarorTH4ecko u
HCCIIEeIOBATENbCKOM).

3. [Inanupyemble pe3yJbTaThl 00yUeHHs MO JUCHHUILINHE

3.1. Komnerenuuu, GopMHUpPOBAHNIO KOTOPBIX CIOCOOCTBYET TUCIHUIIAHA

[Ipu ocBoeHMM AUCUMILTUHBI GOPMUPYIOTCS CIEAYIONME KOMIeTeHInn B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMy HampaBlIeHUIO TOTOTOBKU:

oomenpogeccuonaabubie (OIIK):

OIIK-1 crmocoOHOCTh CaMOCTOSITENIFHO OCYIIECTBIISITh HAYYHO-UCCIEA0BATEIBCKYIO IEATETHbHOCTh
B COOTBETCTBYIOIIEH Mpo(ecCHOHaTbHOW 007acTH C HCIOJIb30BAHUEM COBPEMEHHBIX METOJIOB
UCCIeI0OBaHUS M MH(POPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHA.
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npogeccnonanvubie (I1K):

[IK-1 BrnageHue Teopreil ¥ HaBbIKAMU NPAKTUYECKON pabOThI IO TEMATUKE «DKCHEPUMEHTAIBHOE
OIIPEJIETICHUE U PACUET ITapaMeTPOB CTPOCHUS MOJIEKYI U IIPOCTPAHCTBEHHOM CTPYKTYPBI BELIECTBY.

[1K-2 BnaneHue Teopueil 1 METOIMKAMU SKCIIEPUMEHTAILHOTO ONPEIEIEHNS TEPMOIUHAMUYECKUX
CBOWMCTB BEIIECTB, pacyeTa TePMOJMHAMUYCCKUX (DYHKIMH MPOCTBIX U CIOKHBIX CHCTEM, B TOM YHCIIE
Ha OCHOBE METOJIOB CTAaTUCTHUYECKOW TEPMOJMHAMUKM, HW3YYEHUS TEPMOJUHAMHUKHU (a30BBIX
npeBpaieHuil u (pa3zoBbIX MEPEXOI0B.

3.2. [lepeyens MJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUs] MO JAMCHUILUIMHE, COOTHECEHHBIX ¢
(popmMupyeMBIMU KOMMETEHITUAMHU

B pesynbraTe 0CBOCHUS AUCIUTUTMHBI 00YJaIONINICS TOJDKEH:

3HaTh:

- 0a30BbIe TEOPETUYECKHE 3aKOHOMEPHOCTH (PU3NIECKON XMMUH, IOHATHUS U 3aKOHBI XMMHUYECKOU
TEPMOJAMHAMHKH, CTATUCTHYECKOW TEPMOTUHAMUKH, (Ha30BOTO PAaBHOBECHS, DIIEKTPOXUMHUH, PAaCTBOPOB
AIIEKTPOJIMTOB M HEDJIEKTPOJIUTOB, XUMUYECKON KHHETHUKH, KOJUIOMIHBIX CHCTEM, OCHOBBI KBAHTOBOM
xumun (OT1K-1);

- 3aKOHOMEPHOCTH Pa3BUTHSI TEOPETUYCCKOW W TPUKIAJHON XMMHH, TIOCICAHUE JOCTHKCHHUS U
npoOIeMHbIe TOUKU coBpeMeHHO# (usnueckoi xumun (OITK-1);

- TIPUOPHUTETHBIC HAIMpPABJICHHUS PA3BUTHS M TPOTPECCHBHBIC TEXHOJOTHU CO3JIAHHST HOBBIX
MaTepHaIOB Ha OCHOBE HAaHOXMMUH, HaHOTEXHOJIOrHH, ornoTexHoaorun (OITK-1);

- MIPUHIMIIBI padOTHI U CXEMBI TPUOOPOB U YCTAHOBOK, UCIOJIb3YEMBIX MPHU MPOBEACHUN (HUZUKO-
XMUMHUYECKUX IKCIEPUMEHTOB, OCHOBHBIE CIIOCOOBI U METOJMKHM KBAaHTOBO-XHUMHUeckux pacuyeton (IIK-
1);

- METOJbl PETUCTPALUU PE3YIbTATOB XUMHUYECKHX IKCIEPUMEHTOB, JOCTOMHCTBA U HEAOCTATKU
pas3ubix Meto10B (ITK-1);

- METOJIbl CTaTUCTUYECKON TEPMOIMHAMHKHU pacueTa TePMOJUHAMHUYECKUX (DYHKIUN MPOCTHIX U
CIIOXHBIX CHCTEM, METOJIbl U3y4eHHs] TePMOJAMHAMUKH (ha30BBIX MpeBpalieHU U (Pa3oBbIX MEPEXOI0B
(ITK-2); MeToapl CTAaTUCTHYECKON 0OpabOTKH pe3ynbTaTOB (U3MKO-XUMHUUYecKoro skcrepumenta (ITK-
2).

Ymers:

-OlpeNesaTh TEHJEHIUH, TMEPCHeKTUBbl U MNPOOJIEMbl pa3BUTHUA BBHIOPAHHOTO HAYYHOTO
HAMpPaBJICHUSA, CAMOCTOSTENIBHO CTaBUTh 3aJady (U3UKO-XMMHYECKOTO HCCIEOBaHUsI, BHIOUPAThH
ONTHMAJIbHBIC TIYTH M METO/IbI PEIICHUS IKCIIEPUMEHTAILHBIX U TeopeTuueckux 3amau (OI1K-1);

-OpPUEHTHPOBATbCSI B COBPEMEHHOW Hay4yHOUW JMTEpaType U BECTH HAYYHYIO JUCKYCCHIO IO

BornpocaM (hU3nUecKoil Xumuu u crpoeHus Berectsa (OITK-1);

-00CyX/1aTh TOJY4YEHHbIE 3aKOHOMEPHOCTH C TO3HMIMA COBPEMEHHBIX HAYYHBIX KOHIICTIUN WU
Teopuii, 0000maTe U (HOPMYIUPOBATh PE3YNbTAaThl JIKCIEPUMEHTAa U MPEICTABISATH MX B BHIE
Npe3eHTallMi U JOKIa 0B Ha HayuHbIX KoHpepenimsx (OITK-1);

-BBIMOJIHATh  (PU3UKO-XUMUYECKUN  DKCIEPUMEHT, MPOBOAWTH KOJMYECTBEHHBIN  aHalu3
COJIEp)KaHUs BEIIECTBA B PA3NUYHBIX pacTBOpaX M CMECSIX C HCIOJb30BAHUEM COBPEMEHHOU
armmapatypsr (ITK-1);

-MIPOBOJIUTH ~ PETHCTpAIMI0  PE3yIbTAaTOB  XMMHUYECKHX  HDKCIEPUMEHTOB,  IPOBEPKY
BOCIPOU3BOJUMOCTH pE3yIbTaTOB U OLEHKY WX JIOCTOBEPHOCTH, MPOBOIMUTH (DU3UKO-XHUMUYECKUE
pacyeTsl C MOMOIIBI0 COBPEMEHHBIX PO(ECCHOHATBHBIX KOMIBbIOTEpHBIX mporpamm (TTK-2).

Baanern:
-00BEKTUBHOM OIICHKOW COBPEMEHHOTO COCTOSHUS U TIEPCIEKTUB Pa3BUTHUSI COBPEMEHHON XUMUH,
chep TpUMEHEHHUs M TEPCIEKTUB HCIOIb30BAHHUS OCHOBHBIX KJIACCOB XUMHUYECKHX COCIMHEHUH B
MPOMBIIIEHHOCTH U OBITY, OIICHKOH 3kosorndyeckux npoodiiem (OITK-1);
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-IpOTPaMMHBIMU  NIPOJYKTaMM HA YpPOBHE II0JIb30BATENSl, IO3BOJISIOLIMMU  BBIIOJHSITH:
CTaTUCTHUYECKYIO 00pabOTKy pe3yabTaToB (PU3MKO-XUMHUECKOTO IKCIIEPHUMEHTA; KBAHTOBO-XUMHUECKHUE
pacdeThl CTPOCHHS MOJICKYJ M UX peakiimoHHo# criocoonoctH (I1K-1);

-HaBBIKAMU M3JIOKEHHSI HAYYHOH MH(OPMAIMKM W TPEACTABICHUS PE3yIbTaTOB UCCIECIOBAHUN B
BUJIC JIOKJIa1a Ha KoH(pepeHimu u HayuHou myonukaruu (OI1K-1);

-HaBbIKAMHM IPOBEJICHUS KBAaHTOBO-XMMMUYECKUX pPACUETOB CTPOEHUS U KOH(POPMAIMOHHOIO
cOCTaBa MOJIEKYJI C  HCIOJb30BAHMEM NPUKIAJAHBIX KOMIIBIOTEPHBIX IporpammM, pacuera
TEPMOTMHAMHYECKUX QYHKIUHU peakunoHHbIX cucteM ([TK-1);

-HaBbIKaMH PabOThl Ha CEpUHHOM OOOpPYIOBAaHMH, OCHOBAHHOM Ha MPUHIMIAX KOJOPUMETPUH,
MOTEHIIMOMETPUH, TUTPUMETPUH, TEPMHUUYECKOTO aHajgu3a C LEeJIbl0 KOJWYECTBEHHOIO aHaIn3a
CoJIepKaHHsI KOMIIOHEHTOB B pacTBopax u cmecsx (ITK-1);

-METOJMKON  aHATUTHUYECKOTO U  (U3MKO-XMMHUYECKOTOo  aHalu3a Uil ONpeesieHus
TEPMOTMHAMHYECKHUX U KUHeTHUeckux napametpos (I1K-2);

-METOJMKAMHU PETUCTpallMd U OOpabOTKH SKCIEPUMEHTAIILHOTO MaTepuaia, B TOM YHCIE C
MpUBJICYCHUEM HHPOPMAIMOHHBIX 0a3 JaHHBIX; METOJMKAMH CTATHCTHYECKOW OOpabOTKH JaHHBIX,
OILIEHKOW TOYHOCTH U HA/ISKHOCTH MOJydeHHbIX pe3yiapTato (ITK-2).

4. O0beM M coep:kaHue T CHUTITHHBI
O0beM TUCIUIUTHHBI COCTaBIsAeT 12 3a4eTHhIX equHull (432 akaJeMUYeCKUX Jaca)

4.1. ConepxxaHue MAUCHUIUVIMHBI 1O pa3genamM (TeMaM), COOTHeCEHHOe ¢ BHIAAMH H
TPYAOEMKOCTBHIO 3aHATHII JIEKIIMOHHO-CEMHMHAPCKOI0 THIIA

(1 pa3nen)
No Buppl 3aHaTHH, HX DOpMBI TEKYILETO
m/m ITonpazmenst (TeMBbI) o0BeM (B ak. gacax, 1o KOHTPOJISl yCIIEBAEMOCTH
TACITATIIIHBI o, OYHOU opMme (o ouHoO# hopme
§ 00y4eHHsI) 0o0y4eHws)
5 | 3amsus 3ansaTus
© | nexumon- | cemunap- DOpMBI TPOMEKYTOUHOI
HOT'O CKOr'0 THIIa arreCTannu
THIA
Pazgen 1
Boansrii. BBenenue B mpobieMaTuky BxopHas nuarHoctuka: Tect
JUCLUIUIMHBL, IPEACTaBICHUE paboueit C MOCTIEIYIOLINM
MIPOrpaMMBbl, OCMBICIICHHE TPEOOBaHUI 00CY>XICHUEM Pe3yIbTATOB.

1 | x opraHm3anmu mporecca o0ydeHws, 2 2 Crmcok BOIPOCOB,
CaMOCTOATEIbHON paboThl M hopm MHTEPECYIOLINX
aTTecTalui o0yyaromierocs o

2 COJEP)KaHUIO AUCIUIUIMHBI
3aKOHBI XUMUYECKOU TEPMOIU- 2
Hamukd. Tepmoxumus. TemioeMKocTs.

2 3akon Kupxroddoa. OT4eT N0 MHAUBUTyaITbHOMY
TepMoarHaMUUECKHE TOTEHLUAIBI. 4 KOHTPOJILHOMY 3aJJaHUIO
XapakrepucTuueckue QyHKLIUH.

VYpasuenne Knanelipona-Knaysnyca. 2
TepMonnHamMuUueCcKr e XapaKTEPUCTHKH
(ha30BBIX IEPEXOA0B
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TepmoauHamMuka
MHOI'OKOMITOHEHTHBIX CHUCTEM.
XHUMHWYECKUH NTOTEHIUAN. Y PaBHEHUSA 5
M30TEPMBI U N300aphl pEaKIUU OTyer Mo UHIUBUIYATHEHOMY
XUMHUYECKOE PABHOBECHE. 4 KOHTPOJILHOMY 3aJIaHUIO
TennoBas Teopema HepHcera.
Crnencteus. HepaBencto Kiaysuyca. 2
Outponus. Pacuer naMeHeHMiA
OHTPOIIUMHU B PAa3JIMYHBIX IpoIeccax.
Tepmonnnamuka ¢azoBoro
paBHOBecus. YpaBHeHue [ nO6ca. 2 5 OT4er o UHAMBHTyaTbHOMY
JwnarpaMMbl IJIaBKOCTH, KUTIEHUS, KOHTPOJIBHOMY 3aJlaHUIO
pacciioeHud. TpexKOMITOHEHTHbIE
CHUCTEMEI.
Kiaccudukarys pacTBOpOB.

HapIII/IaJ'[BHBIe MOJIBHBIC BCIIMYUHBI 2
(IIMB). YpaBuenus ['u66ca-/{rorema n
Hrorema-Maprymnuca. Merobl 4
OIpeJIeNICHHs IIMB. Ortuer o WHIAWBUAYAJIbHOMY
3akonsl Paymnst u 'enpu. UneansHbie KOHTPOJIEHOMY 3a/IAHUIO.
pactBopbl. YpaBHenue [IIpenepa. 2
KonnuratuBHbie CBOMCTBA pacTBOPOB.
Kpwuockonms. D0ymmockomnust. OcMoc.
Peanbubie pacTBopbl. OTKIIOHEHUS OT
3axkoHa Payms. TepmoanHamMuueckast OTuer 10 UHIUBUYaIbHOMY
AKTHBHOCTh. M30bITOYHBIC 2 KOHTPOJILHOMY 3a[aHHUIO.
TepMOIMHAMUYecKue (PyHKINH. 2 bnankoBoe TecTHpOBaHUE IO
HexkoTopbie Ki1acchl peaibHbIX TeMaMm: Xumuueckas
pacTBOpOB. TEpMOJIMHAMUKA, TEopust

PacTBOPOB.

Hroro 3a 2-0it cemecTp: 18 18 3auer
Pazpmen 2

Boanerii. Beenenue B mpobieMaTuky BxopHas nuarHoctuka: Tect
IUCLUIUIMHBL, IPEACTaBICHUE paboueit C MOCTIEIYIOLINM
MIPOrpaMMBbl, OCMBICIICHHE TPEOOBaHUI 00CY>XICHUEM Pe3yIbTATOB.
K OpraHHu3aliy Mporecca 00ydeHus, 4 4 Crrcok BOIpOCOB,
CaMOCTOSTENBHOI paboThI U hopM WHTEPECYIOIINX
aTTeCTaIiu. o0ydJarormierocs 1mo

COJCP)KaHUIO TUCUUILIMHBL.
Cpennue HOHHBIE BeNUIUHbI Teopus
CHJIBHBIX DIJIEKTpONnTOB Jlebasi- 4
XIOKKEIS. 8 OTuer o HHAUBUAYATILHOMY
Onekrpuyeckas IpOBOAUMOCTb KOHTPOJILHOMY 33JJaHHUIO.
PacTBOpPOB AJIEKTPOJIUTOB. Y PaBHEHHS. 4 bnankoBoe TecTupoBaHue.
Konspayma u OH3arepa. 3akoH 3
HE3aBUCHMOCTH TBH)KECHHSI HOHOB.
TepMoarHamMiKa paBHOBECHBIX OTuer 1o MHAUBUAYATILHOMY
3JIEKTPOJHBIX MPOLIECCOB. Y paBHEHUE 4 8 KOHTPOJILHOMY 33JJaHUIO
Hepucra. TepmoanHaMuka bnankoBoe TecTUpOBaHUE.
raJIbBAHMYECKOr 0 DIEMEHTA.
[Ipoueccrl nox TokoM. Kuneruka 4
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HEpaBHOBECHBIX AJIEKTPOTHBIX
npomeccos. [lomsipu3anus 37eKTPOAOB.
[Nepenamnpsoxenne. Koppoznonnas
qrarpamma.

dopmasbHas KHHETHKA.
Kunernyeckue ypaBHEHHS TPOCTHIX U OTuer 1Mo HHANBUAYATHLHOMY
6 | cnoxHbIX peakiuii. TemnepaTypHas 4 4 KOHTPOJBHOMY 33/IaHUIO.
3aBHCUMOCTh KOHCTaHTBI CKOPOCTH. bnankoBoe TecTupoBaHUe.
YpaBHenune AppeHuyca. 3

Teopunm  XMMHUYECKOM  KHUHETHKH.
TepmoguHaMuka  aKTUBHPOBAHHOTO
KomIuiekca. KuHeTnka B pacTBOpax.
YpaBHeHue bpencrena. OT4eT o UHAMBUTyaTbHOMY
Kuneruka uenssix peakuuit. [IpuHuun KOHTPOJILHOMY 33JIaHUIO.
KBa3ucTalroHapHocTy bojieHirelina. biiankoBoe TecTupoOBaHUE.

8 | Karamus. 'oMOreHHbIi, KHCIIOTHO- 4
OCHOBHOM, ()epMEHTATHUBHBIN,
re€TEPOreHHbIN.

3axarounTenbHbI dTan. [loasenenne biiankoBoe TecTupoBaHUE MO
9 | UTOroB M aHAIHM3 MPOMEKYTOUHBIX 4 4 TeMaM: DIIEKTPOXUMHSI,
pEe3yAbTaTOB OCBOCHUS JUCIUTIINHBI. XUMHYECKash KHHCTHUKA

Wroro 3a 3-tuii cemMecTp: 36 36 DK3aMeH

Pasznen 3

1. | CynpamonexymsapHas XUMUS, HCTOPHSI
Pa3BUTHS, COBPEMEHHOE COCTOSTHHE U OTuer 1o mpaKkTUIECKON
repcreKTUBEl. OCHOBHBIC ITOHSITHS 6 4 pabore
CYIPaMOJIEKYJIIPHON XUMHH.
CynpamonexysspHbsie Me3oMop]HbIe
cucrembl. CaMOOpraHU3aIus 1
caMmocOopKa.

2. | CrepikHeoOpa3sHble (KaTaMHUTHBIC)
JKUJIKUE KPUCTAILIIBI C BOJIOPOJTHOM 4 OT4YeT Mo MPaKTHIECKOMH
cBs3b10. CynpaMoNeKyIspHbIe 8 8 pabote
TMICKOTUYECKHE U KOJIOHYAThIC
me3odasbl. Kiaccst
MaKpOLUKINIECKAX PEIENTOPOB.
MaxkponuKInaeckuit 3pQPeKT.
[Ipupona cynpaMoneKyIsIpHbIX
B3auMozelcTBuil. MonekymsipHoe
pacrno3HaBaHHE.

JImorponHbie 1 aMPOTPOITHBIE KUKUE
kpuctaioisl. [Ipenopranmnzanus u
KOMILIEMEHTAPHOCTb.

3 MeTo/bl KOMITBIOTEPHOT'O
MOJICIIUPOBAHUS CTPOCHHUS
CTPYKTYPHBIX €IIHUI] KATAMHUTHBIX 12 18 Ot4er o Hay4HO-
KHUJIKAX KPHCTAIJIOB C BOIOPOJHOM M CCIIeIOBATEIECKOMY
CBSI3bI0, CTPOCHUS 3aJIaHUIO
MaKpOT€TePOLUKIHYECKUX
COCIMHCHUH, a TaKXKe
MEKMOJIEKYISAPHBIX KOMIIJIEKCOB,
CIOCOOCTBYIOILIMX MPOLIECCaM 4
MUIETI000pa30BaHUsL.




OcnoBHas npodeccruoHanbHas 00pazoBaTeNbHas IporpaMma
04.06.01 Xumuueckue HayKu
(Pusnueckas XUMUs)

4 | IlpakTHueCcKOE MCIONTb30BaHUE 3aKJIFOYUTENbHBIN OTYET B
CYNPaMOJICKYJISIPHBIX COSTHHCHUH. BH/JIE HAYYHOT'O JOKJIa/a C
Mornekynsipable aHCaMOIIu 1 10 6 Mpe3eHTalneH.

ycrporictBa. [I[pumenenue
CyHpPOMOJIEKYJIIPHBIX COCIMHEHUH B
MEAMIIMHE, XUMUYECKOM aHaJIN3e,
Karanmuse, GoToXuMuu,
MOJIEIMPOBAHUH CIIOKHBIX
OMOJIOTMUECKHX TIPOIIECCOB M JPYTHX
00JIacTAX HayKH U COBPEMEHHBIX
TEXHOJIOTHH.

Utoro 3a 4-ThIii ceMecTp: 36 36 DKk3aMeH

4.2. Pa3BepHyTO€ ONKMCAHHE COAEPKAHUSA AUCHUIIUHBI N0 pa3aenaM (TeMam)

Ne Ne

pastena | rexuun OCHOBHOE coliep:KaHue JIeKIUii

3aKOHBI XWMHYECKOM TepMoauHaMHuKu. Tepmoxumuda. TemmoeMKocTh. 3aKoH
Kupxrodda. HepaBencrso Knaysnyca. OuTponus. Pacuer n3MeHeHus] SHTPOITUH B
1-2 nporeccax. TepMOAMHAMHYECKHE IMOTECHIIMAJb. XapaKTePUCTUYECKUEe (DYHKIIHH.
VYpasuenue Knaneitpona-Knaysuyca. TepMoauHamMudeckne XapaKTEpPUCTHUKU
(ha30BBIX TIEPEXOJIOB.

1 TepMonuHaMUKa MHOTOKOMIIOHEHTHBIX CHUCTEM. XHMHUYECKHM IOTEHIIUAJ.
3 YpaBHEHUS M30TEPMBI U H300aphl peakmuy XUMHUYECKOE paBHOBecHe TerioBas
teopema Heprcra. Ciencraus.

TepmommHamuka ¢a3zoBoro paBHOBecus. JlmarpaMMbl IUTABKOCTH W KHTICHHSL.
4-6 JlmarpaMMbl COCTOSIHUSL ¢ 00pa3oBaHUEM TBEPABIX PACTBOPOB HEOTPAHUYCHHON M
OrpaHUYEHHONW PacTBOPUMOCTH. JlnarpaMmMbl pacciOeHHUs.

Knaccudukarnus pactBopoB. IlapruanpHble MOJBHBIC BEIUYHHBL Y PaBHCHHS
I'n66ca-Hdrorema u /lrorema-Maprynuca. KomnmuratuBHBIE CBOWCTBAa PacTBOPOB.
3akonsl Payns w ['enpu. Uneansaple pactBopel. Ypauenue llpemepa. Ocmoc.
Peanpapie pactBopel. OTkiIOHeHHS OT 3akoHa Paymia. TepmogmHammueckas
aKTUBHOCTH. V30BITOUHBIE TepMoanHaMudeckne (GyHKIuA. HekoTopwie Kiacchl
peabHBIX PacTBOPOB.

7-9

Cpennue WOHHBIE BENMYUHBL. TeOpHUs CHUIBHBIX AJIEKTPOIHTOB Jlebas- XioKKers.
Honnas armocdepa. Dnekrpuyeckas MPOBOAUMOCTb PACTBOPOB 3JIEKTPOIUTOB.
VpaBuenusa Konppayma um OnH3arepa. 3akOH HE3aBUCHMOCTH IBUKEHHUS HMOHOB.
Hucna nepeHoca HOHOB.

TepMoauHaMIKa PaBHOBECHBIX 3JIEKTPOMHBIX MporeccoB. CKadoK MOTEHIMANa Ha
rpanuiie  MeTtayui-pactBop. CTpoeHWe  ABOWHOTO  AJIEKTPHYECKOTO  CIIOS.
5-8 DNEeKTPOMHBIA MOTEHIIMAN. DJIEKTPOIABMKYINAS CUJIA TallbBAHUYECKOTO SJIEMEHTA.
2 Kitaccudukanust s5ekTpoxuMuYecKnx 1ereld. TepMoanHaMuKa rajibBaHUYECKOTO
JJIEMEHTA.

[Ipsimass m oOpaTHast 3a7aud XMMHUYECKOW KHHETHKH. YpaBHeHHE (hOpMabHOI
KMHETUKN PEAKIUl MepBOro, BTOPOro, TPETHEro MOPSAIKOB, M-Topsaka. CI0XHbIE
peakuu. 3aBUCUMOCTh KOHCTAHTHI CKOPOCTH PEaKLUU OT TEMIIEPATyphl. DHEPTHU
akTuBalmu.Y paBHeHHE AppeHunyca.

9-12

Teopusi aKTUBHBIX CTOJNKHOBEHHWI. Teopusi aKTHBUPOBAHHOIO (TIEPEXOJHOr0)
KoMIutekca. TepMoauHaAMHMKa aKTHBHPOBAHHOIO KOMIUIeKca. ODHeprus ['moOca,
SHTAJIBIMS U SHTPOINUS aKTHBAIMU. Peakiuu B pactBopax. YpaBHeHue bpencrena.
[lepBuuHBIii coneBoii 3G eKT.

13-15
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Kunernyeckne 0OCOOCHHOCTH pa3BETBICHHBIX UEMHBIX peakuuid. [lpuHoum
KBa3UCTALlMOHAPHOCTH bojeHmTeliHa M €ro NnpuMeHeHHe B KWHETHKE IEMHBIX
mporieccoB. Kartamms. ['omorenHsiid katamm3. KHCIOTHO-OCHOBHOM —KaTasms.
Crnenuduyeckuii ~ KACIHOTHBIA W cHeUM(UYECKH  OCHOBHOM  KaTaju3.
@epMEHTAaTUBHBINA KaTalin3. YpaBHeHMEe Muxasnuca - MeHT3H. I'ereporeHHbli
katamu3. CTaauu TeTeporeHHO-KaTaJUTUYECKUX pEaKLIMH, UX XapaKTepHCTHKA.
Teopuu rereporennoro katanusza: Goroxumudeckue peakiu. OCHOBHBIE 3aKOHBI
¢doroxumun. Bropuynsie npoliecchl HOTOXUMHUECKUX PEaKIHH.

CynpamMonekynspHasi XWMHS, HCTOpUS pa3BUTHS, COBPEMEHHOE COCTOSHHUE W
1-3 MIEePCIEKTUBBI. OcHOBHBIE TIOHSTHA CYIIpaMOIEKYISIpHON XUMUH.
Cynpamonekynsipabie Me3oMopdHble crcteMbl. Camoopranu3anus 1 camocOopka.
CrepxxHeoOpa3Hble (KaJlaMUTHBIC) KUAKHE KPUCTAUIBI ¢ BOJOPOIHON CBS3bBIO.
CymnpamoneKkynsipHble  TUCKOTHYECKHE U  KoloHuaTele Me3odasel.  Kiaccwr
MaKpOIUKINYECKHX  pernenTopoB. Makponuknuueckuii  3ddexr. [Ipupona

16-18

41 CyHpaMOJIEKYJISIPHBIX B3aUMOJEHCTBUI. MolleKylapHOe pacro3HaBaHUE.
JluotponHble W aMQOTPOIHBIE >KHUJKHE KpPUCTAJUIBL IIpenopranuszanus
3 KOMIIJIEMEHTAPHOCTb.
Meronpl KOMIBIOTEPHOTO MOJCIUMPOBAHUS CTPOEHUS CTPYKTYPHBIX E€IMHMIL
8' 1 3 KaJIaMUTHBIX KNIOKNX KpHCTAJJIOB C BOJIOpOJIHOI)'I CBA3bI10, CTpOCHUA

MaKpOreTepoOuUKINICCKUX COGHHHCHHﬁ, a TaKXKE MCKMOJICKYJIAPHBIX KOMIIJICKCOB,
CHOCOOCTBYIOIIUX MPOIIecCaM MHIIEIIIO00pa30BaHusI.

IIpakTHueckoe UCTIOb30BAHKUE CYNIPAMOJIEKYIISIPHBIX COeIUHEHUH. MoJeKynsipHbIe
aHcamOmm W ycrpoicTBa. lIpuMeHEHHE CYNMPOMONEKYISIPHBIX COCTUHECHUN B
14-18 | MemuiMHe, XMMHYCCKOM aHalM3e, KaTaiuu3e, (OTOXUMHUH, MOICTUPOBAHUU
CJIOKHBIX OMOJIOTHYECKUX MPOIIECCOB M APYTUX OONACTAX HAYKH U COBPEMEHHBIX
TEXHOJIOTHH.

5. Oopa3oBaTeibHbIE TEXHOJIOTHH

[Ipn wu3yuyeHMM HACTOSIIEH JUCHMIUIMHBI HCHOJIB3YIOTCS  CJIEAYIOIIME HHHOBAlIMOHHbBIE
oOpa3oBaTesibHbIE TEXHOJIOTUU: Y4eOHO-HCCIEeIOBaTENbCKUE 3aJauyd B COYETAaHMM C AaKTHUBHO-
NeSTeNbHBIM  MOJXOAO0M, TMPEIyCMaTpUBAIOIINE WHIUBUIAYAIbHOE BBINOJIHEHHE OO0YYaroIUMHUCS
MPAKTUYECKUX 3a/IaHui 10 TeMaTUKE JICKIHIA; TEXHOJIOTHS «e0aThl», TEXHOJIOTUSl Y4eOHOU JUCKYCCUU
OpU  TPOBEACHUM TMPAKTUYECKUX 3aHATHI; WHTEpaKTUBHBbIE HWH(MOPMAIMOHHBIE TEXHOJOTHH
(PMEeKTPOHHBIM  y4eOHUK;, TECTUPYIOIIME CHCTEMbI; 00pa30BaTENbHBIE MOPTANbl; AIIEKTPOHHBIE
sunuknoneaun; IMOC «Moil yHHUBEPCUTET»); TEXHOJOIHS Pa3BUTHS KPUTHYECKOTO MBbIIIICHUS,
npobiemMHoe OOydeHHE, TEXHOJOTMH CMEIIaHHOTO OOy4eHHs (MylIbTHUMEIuWHas, MPOEKTHas
TEXHOJIOTHS, NPe3eHMAYUOHHAsL 2paguKa); TECTOBBIA KOHTPOJb: OJAHKOBOE WM KOMITBIOTEPHOE
TECTUPOBAHUE.

6. YueOHO-MeTOIMYeCKOe o0ecreyeHne cCaMOCTOsITeJIbHOIH padoThl 00y4arommXxest

yqe6HO'MeTOI[I/ILIeCKOC obecrneucHue JUCHUIIIIMHBI  BKIIFOYAKOT BHGKTpOHHLIﬁ BapuaHT pdala
.]'IeKI.[HfI, l"J'IOCC&pI/Iﬁ TEPMHUHOB, BOIIPOCHI AJId CAMOKOHTPOJIA, Tpe6OBaHI/I$I K IpEACTABJICHUIO OTYCTOB 110
MPaKTUICCKUM pa60TaM, BOIIPOCBI U TNPAKTUYCCKUC 3aJldHUSA K OSK3aMCHY. I[JIH OpraHusanuunu
BHC&yI[HTOpHOfI CaMOCTOSTENbHOM paGOTH npeaAyCMOTPCHO BBIIIOJIHEHUC ACBATH HWHIAWBHUAYAJIbHBIX
KOHTPOJIBHBIX 3aJJaHuM 110 0a30BBIM pa3aciiaM Kypca: XUMHUYCCKad TCPMOJUWHAMUKA, SJICKTPOXUMMUS,
XUMHUYECKass KUHETUKa u 4 MPAKTHUYICCKUX 3aJlaHuil U3 3-ro pasacia. IIocne BBIMOJIHEHHS BCEX
MMPaKTUYCCKUX 3aJlaHui B YCTBCPTOM CEMECTPCE 06y‘{aIOIJ_II/II7ICSI BBITIOJIHACT HAYYHO-HUCCICI0BATCIILCKOC
3alaHrueC, KOTOPOC BKIIOYACT BCC PACCMOTPCHHBIC B JICKIUAX BOIIPOCBI, W HUCIIOJB3YCT HABBIKH,
HpI/IO6peTCHHBIC IIprU BBIIOJHCHUHU TPAKTHYCCKUX 3amanuii. Tema 3amaHus ONpCHACIIICTCA B
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COOTBETCTBUH C TEMOH IUCCEPTallMOHHOW paboThl. OTYET MO HAYYHO-HCCIENOBATEIBCKOMY 3aJaHHIO
odopmisieTcs B BUAE TE3UCOB JOKIIAJI0B M MIPE3CHTAIHH.

Jlexuuu mpoBOASTCS B 0OOpPYJOBAaHHOM KOMIIBIOTEPOM M IPOEKTOPOM KJIacC€ B KIACCHUYECKOM
BapUaHTE C UCIOJIb30BAHMUEM MYJIbTUMEIUHHBIX IPE3CHTALMI B BUJIE JICKIMii-Tpe3eHTauuii B Microsoft
Office PowerPoint. Cnaiii-koHCIIEKT 3TUX JICKIMIA BKItoYaeT O0osiee 80 CrnaioB Mo KaXkI0My pasaeny
IMCUMIUIAHBL Psijt cmaiiioB oToOpakaer pusndeckne 1 XUMHUYECKUE MPOLECCH MYJIbTHMETUITHO.

[MpakTrueckue 3aqaHus K pa3aeny 3 BBINOIHSAIOTCS C KCIOJb30BaHueM rnporpamm HyperChem u
Gaussian-03 i1 KBAaHTOBO-XMMHYECKUX PACUYETOB, a TAKXKE MPOTPaMMbl BU3yallU3allMU PE3YJIbTATOB
KBaHTOBO-XUMHUUeckux pacyeroB Chemcraft.

Opranuzanys caMOCTOSITENIbHOM paboThl oOyyarouuxcs NpoBoAuTCs ¢ ucnoib3zoBanuem OHOC
«Moil yHUBepcUTET», TJ€ IMpeACTaBICHbl HEOOXOAUMbIE MeToauYecKkre Marepuainbl. Komruiekt
HE00X0IMMOM METOIMYECKOH TUTEpaTyphl UMEETCs TaKXkKe Ha Kadeape.

Meroaudeckuit  matepuan MO  OOECHEYEHHI0 CaMOCTOSTENbHOW paboThl  00yJaromuxcs
npuBogutcs B Ilpunoxenun 1 x PIL

7. XapaKkTepuMcTHMKA OLEHOYHBIX CpPeICTB /ISl TeKyllero KOHTPOJIA YyCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTallui 00YYAIOUIUXCS 110 AUCHUILIMHE

[TockonbKy MUCHUIUIMHA U3y4YaeTcs B TEUEHUE TPEX CEMECTPOB MPETYCMOTPEHO HECKOIBKO (popm
TEKYILIEH U MPOMEKYTOYHOUN aTTECTallUH.

Jlis ipoBeieHUs] BXOJHOTO KOHTPOJISI MCHOJIB3YIOTCA OJIaHKOBOE TECTUPOBAHME; I TEKYILEro
KOHTPOJISL - MHAWBHUIYaJIbHble KOHTPOJIBHBIE 3aJaHUs, OTYETHI IO MPAKTHUYECKMM pPaboTaM, a TakKe
TEMAaTU4YECKHUE BBICTYIIJICHUS C TOKIAI0M U MIPE3CHTALUEH.

KpurepusamMu OLIEHKM B IIEPBOM paslelie SBISIOTCS: «3a4T€HO», «HE 3a4TE€HO, BO BTOPOM U
TPETHEM pazzenax — OTMETKH: «OTJINYHOY, «XOpOILOY, «yIOBJIETBOPUTEIBHOY,
«HEYIOBIETBOPUTEIBHO».

Ha 3auere mnpeaycMoTpeHa cMeIlaHHAs, YCTHO-NIMCbMEHHas (OpMa MPOBEIEHHs aTTEeCTALUU:
«3aYTEHO», CTABUTCA, €CM OOy4arolUMCs MPaBUIIBHO BbINOJHEHO Oosee 50% wH3 mpenioKeHHBIX
3aJaHUH.

Ha sk3ameHax nmpeycMOTpeHa TakkKe yCTHO-IIMCbMEHHas (hopMa IIPOBEACHUS aTTEeCTALlHH.

OneHka «OTJIMYHOY» CTaBUTCS B CIIy4ae, €CIIU JaHbl II0JHBIE OTBETHI HA Ka)KJIbIi U3 TEOPETUYECKUX
BOIIPOCOB U HET CYLIECTBEHHBIX OLIMOOK B JIOTMUECKMX PACCYXICHUAX M pacuerax. Jlomyckaercs 1-2
HECYIIECTBEHHBIX OIIMOKH.

OneHka «XOpoIIo» CTaBUTCS B Cllydae, €CIU KaXIbld U3 TEOPETUYECKUX BOIIPOCOB PACKPHIT, HO
umeercs 3-4 Henou€ra WIM OJHA HeECyllecTBEeHHas omunOka. [IpencraBieHHble pacdeTbl B ILIEIOM
IIPaBUJIBHBIE, HO BBIIIOJHEHBI HEPAILIMOHAIBHBIM IIyTEM.

OneHka «yZOBIETBOPUTENBHO» CTABUTCA B CIydac, €CIM TEOPETHUYECKHE BOIIPOCHI, B LEJIOM,
PaCKpBITHI, HO CAETaHO 2-3 HECYIIECTBEHHbIX OLIMOKU WM UMEETCs 5-6 He10uETOB.

OneHka «HEYIOBIETBOPUTEIBHOY» CTaBUTCS, €CIM OOy4YaroIIMNCS HE CMOT OTBETUTh HA OJIMH U3
TEOPETUYECKUX BOIIPOCOB WJIM TMOJHOTA OTBETA IO KAKJOMY M3 BOIIPOCOB He mpeBbliana 50%.

TunoBoii BapuaHT TecTOBOM padoThl npecTasieH B [Ipunoxenun 1.

8. YueOHO-MeTOAMUYECKOEe M HH(POPMALMOHHOE O0ecTevyeHHue TUCHUILINHbI
OcHoBHasi JmMTepaTypa
1. Maxapos A. I'. , Cacuoa M. O. , Pazdobpees []. A._TeopeTudeckue U MPAKTUUYECKUE OCHOBBI
¢busnueckoit xumun: YuebHoe mocobue. Cmen. 04.05.01. [DOnextponHblii pecypc]. M3znart.

Open6.I'Y. 2015. 172 c. ISBN: 978-5-7410-1245-1. V]K: 544(075.8). BBK: 24.5473. Pexum
nocryna: http://biblioclub.ru/index.php?page=book&id=364840&sr=1



http://biblioclub.ru/index.php?page=author&id=134883
http://biblioclub.ru/index.php?page=author&id=134884
http://biblioclub.ru/index.php?page=author&id=134885
http://biblioclub.ru/index.php?page=publisher&pub_id=68
http://biblioclub.ru/index.php?page=book&id=364840&sr=1
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2. Jlykos B. B., Mopo3zos A. H.®u3ndeckasi XUMHUs : YIeOHUK 7Sl CTYIGHTOB OYHOTO M OYHO-3209HOTO
OTJIEJICHU XUMUYECKUX (PAKyJIbTETOB BY30B. 2-€ U3J., paciiup. u gomn. Usaar. IOxHoro denep. yH-
ta, 2018. 238 c. ISBN: 978-5-9275-2976-6 Y/IK: 544 BBK: 24.5. Pexum noctyma: 1Mo MmoIImucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=561130

3. Beopuncxuu P.B. KBaHTOBasi MexaHuka [DIeKTpOHHBIN pecypc] : yueOHuk / Benpunckuii P.B. —
PocroB v//]: FODY, 2009 — 384 c¢. Pexwum mocryma:
http://biblioclub.ru/index.php?page=book&id=240937

4. Egpemos I0.C. KBantoBas MexaHuka [IJIeKTpOHHBIN pecypce]| : yueOHoe nocoodue / Edppemon 10.C.
— M.-bepnun: Iupekr-Menua, 2015. — 457 c. Pexxum noctyna:
http://biblioclub.ru/index.php?page=book&id=273446

5. Kpawenunun B.M. KBaHTOBas XuMHS ¥ KBaHTOBasg MeEXaHWKa B TPUMEHEHHHM K 3ajadam
[DnexTponnsblit pecypc] : yueOHnoe nocobue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocymapctBeHHbli yHuBepcuter, 2012. — 56 c. Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=232678.

JdonmosHuTe/IbHAS JIUTEpaTypa

1. Kycmanos C. A. ®usnueckass XUMUs: TIPakTUKyM. [DnektpoHHblil pecypc]|. M3gat Koctp.I'Y um. H.
A. Hekpacopa, 2012. 230 c. ISBN: 978-5-7591-1232-7 V]JK: 541.1. BBK: 24.5573-5. Pexum
noctyna: http://biblioclub.ru/index.php?page=book_view&book_id=275638

2. bynuooposa I'. B. , I'anamemounos IO. I'. , Apowesckan X. M. , Bapabanos B. I1. DnekTpoxumus u
XUMUYECKas KMHETHKa: YdeOHoe mocobue. [Dnektponnsiii pecypce]. Uzmar. KHUTY, 2014.-371c.
ISBN: 978-5-7882-1658-4.  VJIK: 544.6+544.4  (075.8) BbK: 24.5473. Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&id=427844&sr=1.

3. Maeaszunnukos, A.JI. BBenenne B KBaHTOBYIO MEXaHHKY: ydeOHOe mocooue / A.JI. MarasuHHHUKOB,
B.A. MyxauéB. - Tomck: Onp Konrtent, 2010. - 112 c.: un.,tadmn., cxem. - ISBN 978-5-4332-0046-3;
To ke [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208685

4. Kapnos, H.B. Hauanbubie riaBbl kBaHTOBOM Mexanuku / H.B. Kapnos, H.A. Kupudenko. - Mockaa:
Ousmatiar, 2006. - 360 c. - ISBN 5-9221-0538-8; To ke [DnexkrpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68397.

nporpammMHoe odecneuyenue u UHTepHeT-pecypenl
Pecypcel nuHpOpMaIIIOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «IHTepHeT»:
Cucrema  DIIEKTpPOHHOW  MOAJEPKKH  oOpasoBarenpHOro  mporecca «MoW — yHUBEpPCHTET»
https://uni.ivanovo.ac.ru
[Ipodeccronanbubie 06a3bl JaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:
OBC «YHuBepcuTeTcKas OnbmroTeka onmainy Www.biblioclub.ru
Dnexkrponnas oubmuoreka MBI'Y _http:/lib.ivanovo.ac.ru
Onextponnsiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

IIporpammHoe oGecnieyenue: onepanronHas cucrema Microsoft Windows, maket mporpamm Libre
Office, nntepuer-6payzep Microsoft Edge u Yandex Browser, Chemcraft, nporpammel 1 pacuera
TeOMETPUYECKUX U HJIEKTPOHHBIX XapakrepucTuk Moisiekya HyperChem u Gaussian03, Adobe Acrobat,
Kem6pumxckas baza Kpucrannorpagpuueckux annsix CCDB.

MexayHapoaHble pedepaTuBHble 6a3bl JAHHBIX:
WoS, Springer Nature.

9. MaTepuajbHO-TeXHHYECKOEe o0ecnevyeHne T CUMMIMHbI
Y4eOHbIe ayIUTOPUU:


http://biblioclub.ru/index.php?page=author_red&id=186553
http://biblioclub.ru/index.php?page=author_red&id=186554
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16475
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16475
http://biblioclub.ru/index.php?page=book&id=561130
http://biblioclub.ru/index.php?page=book&id=240937
http://biblioclub.ru/index.php?page=book&id=273446
http://biblioclub.ru/index.php?page=book&id=232678
http://biblioclub.ru/index.php?page=author&id=105574
http://biblioclub.ru/index.php?page=publisher&pub_id=17527
http://biblioclub.ru/index.php?page=publisher&pub_id=17527
http://biblioclub.ru/index.php?page=book_view&book_id=275638
http://biblioclub.ru/index.php?page=author&id=97980
http://biblioclub.ru/index.php?page=author&id=97981
http://biblioclub.ru/index.php?page=author&id=97982
http://biblioclub.ru/index.php?page=author&id=97983
http://biblioclub.ru/index.php?page=publisher&pub_id=16946
http://biblioclub.ru/index.php?page=book&id=427844&sr=1
http://biblioclub.ru/index.php?page=book&id=208685
http://biblioclub.ru/index.php?page=book&id=68397
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
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-7l TPOBEACHUS 3aHATHH JIEKUMOHHOTO THIA C KOMIUIEKTOM CIIELMAIU3UPOBAHHON y4eOHOU
MeOen M TEXHUYECKUMHU CpEACTBaMHU OOYYeHHs, CIYyKAllUMH I TPEAOCTaBICHHS YyueOHOMH
nHpopManuu O0JBIION ayIUTOPHH;

- TPOBEACHUS 3aHATUH CEMHHAPCKOTO THUIA, KOHCYJIbTAlMM, TEKYIIEro KOHTPOJS H
IIPOMEXYTOUYHON aTTECTALUU, BBIMOJIHEHUS] MPOEKTOB C KOMIUIEKTOM CHEIMAIU3UPOBAHHON y4eOHOM
MeOeIH U TEXHUYECKUMHE CPEJICTBAaMH O0yYEeHHS.

[Tomemienne [1s1 caMOCTOSITENIBHOM PaOOTHI, OCHAIIEHHOE KOMILJIEKTOM CHElHaTu3UpPOBaAHHON
y4ueOHOU MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TOAKIIOUECHHS K ceTH «MHTepHeT» u
obecnieuenuem noctymna B DUOC.

JleMoHcTpallMoOHHOE 00OpyIOBaHHE U y4eOHO-HArJIsIIHbIE MOCOOMS Ul 3aHATUN JIEKIIMOHHOTO
THTA, 00ECTICUNBAIOINE TEMATUUECKNE UIUTFOCTPALINH.

ABTopsI paGoueii mpOrpaMMbl JHCHHILIHHLL TIPO., pod., T.X.H. ['npuycsa H.N.
upod., mpod., a.x.n. Msanos C.H.

[IporpamMma paccMOTpeHA M YTBEPIK/ICHA HA 3ace/lanuu Kaelphl OPraHHueCKOH pu3nyecKon
XAMHH

1S 04 2014 r., uporoxon Ne 10
[Nporpamma oOHOBIEHA ‘ o
MIPOTOKOII 3aceanus Kadeapsl N 1 OT « 2—9 » 04 20 E r.
CornacoBaHo: )
Pykopoautens OIT g ~ C.A. Cripby
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