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1 ]_le.]'ll/l U 3212491 OCBOCHHSA TUCHUIIINHBI

Llesb 0CBOCHUS AUCHUILIUHBI: 00ECTIEYUThH MOJIHOE YCBOCHHE TEOPETHYECKHX OCHOB OOIIeH XH-
MUH, XUMHH 3JIEMEHTOB U UX COeTMHEHUH; (POPMHUPOBAHKE y CTYJCHTOB MIEPBOTO Kypca HAaBBIKOB CAMOCTO-
ATEIBHOTO BBITIOJHEHUSI MPOCTEHIINX XUMUYECKHX 3KCIIEPUMEHTOB U 00001IeHNsT HAOII0IaeMbIX Pe3yIib-
TaTOB.

3agaumn:

- IOJIY4UTh Oa30BBIE MIPEACTABICHUSI00 OCHOBHBIX pa3/iesiax TEOPETUUECKON U MPUKIAIHON XUMUH;

- UMETh NPEJCTABICHUE OPOJIM XHMHUU B Pa3BUTUU TPATULMOHHBIX M CO3JaHUM HOBBIX OTpaciei
HAyKH U TEXHUKH, MOTYYEHUN XUMUYECKUX BEILIECTB U3 IPUPOJHBIX 0OBEKTOB WM IyTEM CHHTE3a, Pallho-
HaJIbHOM HCIOJIb30BaHUU IPUPOIHBIX OOTaTCTB, OXpaHE OKPYKAIOLIEH CPeIbl;

- U3YYUTh OCHOBHBIC TIOHATHUS M Pa3/Ieibl 00Iel XUMu;

- BJIaJIeTh UH(OPMAaILIMEH O CTPOCHUU aTOMOB, MOJIEKYJI, O IPUHLIUIIAX ONTUCAHUSI XUMUYECKON CBS3H;

- YCTaHaBJIMBATh JIOTMUECKUE CBSA3M MEX]Y IMOJOXKEHUEM 3ieMeHTOB B Ilepuoauueckoil cucteme u
XUMHUYECKUMHU CBOMCTBAMH BEILIECTB;

- Ha OCHOBE T€OPETHYECKUX 3HAHUI OLIEHUBATh BO3MOKHOCTH MTPOTEKAHUS TEX WM UHBIX PEAKIINIA;

- MpuoOpecTH HABBIKU pabdOThl B XMMMUYECKOM J1TabopaTtopuu, mpaBuiia 0OpallleHuss ¢ XUMUYECKUMU
peaKkTHUBaMU U MOCY0M;

- 000CHOBaHHO BBIOMPATh COOTBETCTBYIOIIUNA METO/ MCCIEI0BAHUS Ul PEIICHUs IPAKTUYECKHUX 3a-
nad;

- YMETh CaMOCTOSTEIHHO PaboTaTh ¢ yI4eOHOM, HAYYHOM M CIPABOYHOM JTUTEPATYPO, BECTH UHPOP-
MAaIIMOHHEIN ITOUCK.

2 MecTo AUCHUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucrunauHa oTHOCUTCS K 0a30Boi yactu 6510ka J1 «/luciurmmnab (MO Tysn)»

[IpepexkBU3UTHI TUCHUILTUHBL: Omcymcmsyom

[ToctpexkBusutel  aucuuiummnbl:  b1./[.b.4  Bezonachocmv  ocusnedesmenvhocmu, b1 J[B.16
Onexmpomexuuueckoe u KOHCMPYKyuonHoe mamepuanogeoenue, b1.J[.B.12 @uzuxo-xumuuecxkue oCHOBbL

8000N0020MOBKU

3 TpeOoBaHusi K pe3yJjbTaTaM 00y4YeHHs MO TUCUHUIIJIMHE

HpOHGCC HU3YUYCHUS NUCHUIITIMHBI HAIIPABJICH Ha (bOpMHpOBaHHC CIICAYHOIIUX PE3YJIbTAaTOB o6yquI/m

[Tnanupyemsble pe3yabTaThl
00yuyeHHMs 110 TUCLMITIMHE,
Koxa 1 HaumeHoBanue Kox 1 HauMeHOBaHUE MHIMKATOPA
. XapaKTEepU3YIOIIUE 3TaIbl
(bopMUpPyEMBIX KOMIIETCHIINH JOCTH)KEHUS] KOMITETeHLIUU
(dhopMupoBaHUs
KOMIIETCHLIUI
OIIK-3 Cnoco6en npumensats | OIIK-3-B-3 JlemoHCTpupyeT moHUMaHKe 3HaTh:
COOTBETCTBYIOLINH (PU3HKO- XMMHMYECKUX MPOLECCOB U IPUMEHSIET -pyHnamMeHTaIbHbBIE pa3fie-
MaTeMaTUYECKUHN ammnapar, OCHOBHBIE 3aKOHBI XUMHUHU JIbI XMMMH VIS IPOBEICHUS
METO/IbI AaHATIN3a U UCCIIeIOBaHUM B 00s1acTH
MOJEINPOBAHUS, OnoMHXEHEepUH, OMOUH-
TEOPETUYECKOTO U (opMaTUKH U CMEXKHBIX
9KCIEPUMEHTAIBHOTO JUCLUIUINH
HCCIIEIOBAHUS NPU PELIEHUU Ymern:
npodeccuoHaNbHBIX 331a4 - 000CHOBaHHO BBIOMPATh
COOTBETCTBYIOLIUNA METOJ
UCCIJIEIOBAHUS IS pelie-
HUS IPAKTUYECKUX 3a/1a4;
- CaMOCTOSATENBHO paboTaTh
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KOI[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHXXCHUA KOMIICTCHIIUHN

Ko n naumeHoBanue
(hopMHUpYEMBIX KOMIIETCHIIHIA

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIHE ITAITbI
¢dbopmupoBanus
KOMITETCHIIU I

¢ y4eOHOH, HAy4HOH U
CIIPaBOYHOU JIMTEPATYPOH,
BECTH WH(OPMAIIMOHHBIH
MIOMCK.

Baajers:

- HaBbIKaMU paboTHI B
XHUMHUYECKOH 1aboparopuu,
IpaBWJIaMy OOpalleHus ¢
XUMHAYECKHUMHU PEaKTUBAMHU
1 IIOCYJI0M;

4 CTpyKTYypa U coiepKaHue TUCUUILTUHBI

4.1 CTpyKTypa IUCHMILIHHbI

OO6mrast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3a4eTHbIe equHUIlb! (108 akameMudecknx 4acos).

TpynoemMkocTs,
Bun paGotst aKaJIeMHYECKUX YacoB

1 cemectp BCETO
OO611asi TPyA10€MKOCTh 108 108
KonrakTHasi pabora: 34,25 34,25
Jlexuun (JI) 18 18
JlabopaTtopusie paboTs (JIP) 16 16
[TpomexxyTouHas arrectamus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTe/ibHas padoTa: 73,75 73,75
- camonoo2omoska (npopabomka u no8MopeHue N1eKYUOHHO20 Mamepuania u
mamepuana yueOHUKo8 u y4eoHvlx nocoouii;
- U3yUeHue pazoenos Kypca 6 cucmeme 31eKmpoHHO20 00VUeHUsl,
- N0020MOBKA K 1a00pAMOPHLIM 3AHAMUAM,
- N0020MOBKA K pYOEe’CHOMY KOHMPOTIO U M.N.)
Bua uToroBoro KOHTpoJIs (3a4eT, 3Kk3amMeH, anud¢epeHIIHPOBAHHBIH 3aver
3aver)

Paznensl JAUCHUIIIIMHBL, NU3Yy4aCMBbIC B 1 CEMCCTPEC

KonnyectBo yacos
Ne ayJIUTOpHAas

pasena HaumeHnoBanue pasziesnon BCero pabota BHEay/l.
T 13 | 1P pabota

1 OCHOBHBIE IOHATHS U 3aKOHBI XUMHUH 16 2 4 10

2 CrpoeHue aToMa U NEPUOINYECKUI 3aKOH 11 2 - 9

3 OCHOBBI XMMHUYECKOM TEPMOIMHAMUKU 11 2 - 9

4 XUMHYECKasi KHHETUKA U XUMUYECKOE PAaBHOBECHE 14 2 2 10

5 PacTBopbl 15 3 4 8

6 OKHCIIUTENTBbHO-BOCCTAHOBUTENbHBIE MTPOLIECCHI 14 2 2 10

7 OCHOBBI NIEKTPOXUMHUYECKHUX IPOLIECCOB 13 3 2 8

8 Koppo3us u 3amura MeTaJisioB OT KOPPO3HH 14 2 2 10

Hroro: 108 18 16 74




KonuyecTBo yacoB
Ne HanmenoBanue pasnenos ayAuropHas BHeEay/l.
pazzneina BCET0 pabota AGata
A (mfup | P
Bcero: 108 18 16 74

4.2 Conepsxkanue pa3aesioB AUCHUNIHHBI

Pa3znesn 1 OcHOBHbIE NOHATHS U 3aKOHBI XMMHH

MecTo XMMHHM B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HANpaBJIECHUS Pa3BUTHS XUMHYECKON
Hayku. Xumuueckas popma npuxeHuss matepun. OCHOBHbIE XUMUYECKUE TOHATHSA: aTOM, MOJIEKYJa, Mpo-
CTO€ BEIIECTBO, XUMHUYECKOE COEAMHEHHE. XUMUUECKUN 31eMeHT. AToMHasi Macca. MosekyispHas macca.
Mouib, MOJIsIpHast Macca, MOJISIpHAst KOHLEHTPAallKs BELIECTBA.

OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO y4€HHUs. 3aKOHBI: COXPaHEHHUs, KPaTHBIX OTHOILIEHHH,
MTOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH. 3aKOH ABOTrajpo. DKBUBAJIEHT U 3aKOH 3KBUBaJEHTOB. [lo-
HATHE O XUMHUUYECKOH cucteMe u crocobax e€ onucanus. Paza, KOMIOHEHT. | OMOT€HHbIE U T€TEepPOreHHbIE
cucteMbl. DYHKIIMM COCTOSIHUSI U TapaMeTpbl COCTOSIHUSA cUcTeMbl. ['a30Bble cucTeMbl. ['a30Bble 3aKOHBI.
Wneaneusiii Tra3z. YpaBuenue MenneneeBa — Kianeiipona. [lapunaibHOE JaBieHHE Ta3a B CMECH, OTHOCH-
TeJbHAas INIOTHOCTh ra30B. JKUIK1e CUCTEMBI.

Pasznen 2 CrpoeHue aToMa M NepUOAMYECKHUI 3aKOH

DKcIepuMEeHTAIbHBIE OCHOBBI COBPEMEHHOW TEOPUU CTPOEHHUS aToMa. SIpo U 31eKTpoHHas 00607104-
Ka. JlyanusM B MOBEIEHUHM MUKpOYacTHll. BoiaHOBast mpupoa 31eMeHTapHbIX YacTULl. Y paBHEHHE 1€ bpoii-
75, IPUHIUN HeonpeneneHHocTH ['elizenOepra. Atom Bojopoda. KBantoBomexaHuueckass MOJeNb aToMa.
OpnHosnektpoHHbIN atoM. BonHoBoe ypaBHeHue IIpennnrepa. KBanToBeie uncia. CMBICT KBAHTOBBIX YH-
cesl. ATOMHbIE OpOUTaNu. DHEPreTUUYeCKUe YPOBHHU AJIEKTPOHA B OJHOZJIEKTPOHHOM aTtome. MHOTrosnek-
TpoHHBIH aToM. [Ipuanmmn [Taynu n eMKOCTh 37eKTpOHHBIX 00osovek. [IpaBuno XyHa v MOPSIOK 3amoTHe-
HUS aTOMHBIX opOuTaneit. [Ipuniun Hanmenpinei sueprun. [IpaBuno KineukoBckoro. CTpoeHHE 3IEKTPO H-
HBIX 000JI0YeK 371eMeHTOB. [leproAnYHOCTh CTpOEHUSI ANEKTPOHHBIX 000s0uek. [loTeHnansl HoHU3auu U
CPOJICTBO K JIEKTPOHY aTOMOB, PaJlyChl aTOMOB M HOHOB B 3aBUCUMOCTH OT IOJIOXKEHUS 2JIEMEHTA B MEPU-
OJIMYECKOM cucTeMe. DIIEKTPOOTPULIATEIbHOCTh AaTOMOB XUMHUUYECKHUX AJIEMEHTOB.

Cymnocts [lepuognueckoro 3akoHa. CoBpemeHHas uHTeprnperauus [lepuonnueckoro 3akona. Tu-
MMAYECKHUE AIIEMEHTHI. M3MeHeHne Ba)KHEWIIUX CBOKCTB AJIIEMEHTOB IO TPYIIAaM U HEPHOJaM IEpHOaNnYe-
ckoii cuctembl. O0menayunoe u punocodcekoe 3nadeHue Ileproanueckoro 3axona JI. 1. Menneneena.

Pa3znen 30OCHOBBI XUMHYECKOH TEPMOANHAMUHKH

DHepreTUYecKue XapakTepUCTUKU XUMUYEeCKUX peakuuil. Ilepoe Hauwano tepmoaunamuku. IIpe-
BpAIlleHUs SHEPTruu U paboThl B XUMHUYECKHX Mpoueccax. Tepmoxumus. [lonarue o6 sHTanbnuu. DHI0- U
sK30TepMHUUecKue peakiuu. 3akoH ['ecca. CTaHAapTHOE COCTOSIHUE U CTaHIapTHAs SHTABIINS 00pa3oBaHUS
BelecTBa. Pacuersl TemnoBbix 3QQexToB peakiuii. Bropoe Hauano tepmoguHamuku. [loHsTHe sHTpOnUH.
OneHka 3HaKa U3MEHEHUs DHTPONHM B XMMHUYECKUX peakiusax. DHeprus ['mb0ca. YMeHbleHHEe SHEPTrUu
I'nb6ca kak TepMOAMHAMHYECKUN KPUTEPUN BO3MOKHOCTH CaMOMPOM3BOJILHOTO MPOTEKaHHs Mpoliecca B
3aKpbITHIX cucTeMax. CTanaapTHoe u3MeHeHue sHepruu ['mb0ca B peakiuu. 3aBUCUMOCTh H3MEHEHHUSI SHEP-
run 'n60ca oT Temneparypsl, JaBI€HUS U KOHLEHTPAIMK pearupyroux BeuecTs. Poib sHTaIbIURHOTO U
SHTPONHUIHOTO (PaKTOPOB B OTIPEIeIEHUH HAIIPaBJICHUs IIpoliecca.

Paznen 4Xumuyeckasi KHHETMKA U XMMUYeCKOe PaBHOBecHe

CKOpOCTh XMMHUYECKOW peakiMy U (haKTOphl €€ ONpeenstonne. 3aBUCHMOCTb CKOPOCTH PEAKLIUU OT
KOHIIeHTpauuu peareHToB. Kunernueckoe ypaBHenue peakuuu. [lopsnok peakuuu, [Ipasuno Baut-T'odda.
KoHcTaHTa CKOpPOCTH peakliiy U €€ 3aBUCUMOCTb OT TEMIIEPATypbl. JHEPIUsl aKTUBALUKU. Y paBHEHUE Appe-
HUyca. DHepreTuyeckas auarpamMma peakuuu. [loHsaTre o MexaHuzMe peakiini. MoJIeKyJIIpHOCTb PEAKIIMH.
Karanu3z n xatanuzatopsl. UHMHOUTOPBHI 1 HHTHOUPOBAHUE.

Xumuueckoe paBHoBecue. OOpaTuMble U HeOOpaTUMBbIe XUMUYecKHe peakiuu. COCTOsSTHUE paBHOBeE-
CHSI U IPUHIMIT MUKPOCKOTIMYECKOH 00paTUMOCTH peakuuu. KuHetnueckuit 1 TepMOANHAMHYECKHH MOIX0-
bl K OMUCaHUIO XMMHUYECKOTO paBHOBecHs. KOHCTaHTa XUMHUECKOTO PaBHOBECHUS U PA3IUUHbIE CLIOCOOBI ee
BbIpakeHUs. CBA3b KOHCTAHTHI XUMHUECKOTO PABHOBECHSI CO CTaHIAPTHBIM U3MEHeHueM 3Heprun [ nb0oca.
CMenieHre XMMUYECKOr0 paBHOBeCHs NTpH u3MeHeHnu ycinosuil. [Ipunnun Jle Hlarense.

Pazgea S PactBopsl



Peakimonnas cucrema, xumuueckast peakuus. [lonstue pacrBopa. OOmue cBOHCTBa pealbHBIX pac-
TBOpOB. Buabl pactBopoB. CrocoObl BhIpaK€HUsI KOHIICHTPALMU PACTBOPEHHOTO BELIECTBA B PACTBOPE.
CounpBararus u e€ Mmexanu3M. TemnoBoil 3¢ ekt pacTtBopenus. PactBopenue ra3oB, KpUCTAUTHYECKUX Be-
LIECTB, XKUJKOCTEN B BoJe. HeHachlleHHbIE, HACBILLIEHHBIE, IEPECHIIEHHbBIE pacTBOPLI. [IponsBenenue pac-
TBOPUMOCTH. DJEKTPOJIUTBI M HEAIEKTPOJIUTHL. DJIEKTPOJIUTHYECKAs IUCCOLMALAA KHUCIOT, OCHOBAHMIA,
CPEIHUX, KUCIIBIX U OCHOBHBIX COJIEM C TOUKHU 3pEHUS TEOPUH EKTPOIUTHYECKON qucconumanuu. Hanpas-
JeHHUs peakiuii HoHHOTO oOMmeHa. CralOble 3JEKTPOJUTHI, KOHCTaHTa TUCCOLMALMHU. 3aKOH pa30aBIeHHS
OctBanbaa. CunbHbIe EKTPoJIUThL. CTeneHb AUcCOUai. AKTUBHOCTb HOHOB M MOHHAs CUJIa. DJIEKTPO-
JUTHYECKas aAucconuanus Boabl. BonopoaHsiii nokaszarens. KuciaoTHO-OCHOBHBIE HHIMKATOPbI U MEXaHU3M
ux neiicreus. I'maponns u Buael ruspoiusa. CTeneHb U KOHCTaHTa THAPOJIN3aA.

Pa3znes 6 OxuciauTe/ IbHO-BOCCTAHOBHUTE/IbHbIE IPOLECCHI

OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM.
Mertopl nogdopa ko3pduurieHToB. OKUCIUTENN U BOCCTAHOBUTEIN. DKBUBAJIEHTHI OKHCIUTENEH U BOCCTa-
HoBUTeNeH. BiusHue cpenbl U BHEIIHUX YCIOBHHM Ha XapakTep OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaK-
1005078

Pazgea 7 OCHOBBI 3JIEKTPOXUMHYECKHX MPOLECCOB

MexaHn3M BO3HUKHOBEHUS AJIEKTPOIHOTO NOTEHIMANa Ha TpaHuLie MeTaill - pacTBop. CTaHaapTHbIE
AJIEKTPOIHBIE NMOTEHIMAIBI, UX U3MEPEHNE C TIOMOLIBIO BOJOPOJIHOIO IeKTpoaa. YpaBHeHne HepHera. Pap
HanpspkeHud MeTtayioB. CTaHAAapTHBIE OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE IOTEHIMAIBI, HaIpaBlIEHUE
npotekanus OBP.

['anpBaHMYECKUE AIIEMEHTHI KaK UCTOYHHKHU JEKTPUUYECKOW PHEPTHH. DIIEKTPOJBIKYIIAS CUIIa, €€
cBs3b ¢ aHeprueil I'mb60ca. KoHueHTpaliioHHbIE 31€MEHThl. AKKYMYJISTOPBI.

DeKTpoIN3 pacTBOPOB U pacIulaBoB BellecTB. HampsikeHue pasnokeHus U nepeHamnpsbkenue. [lo-
PAIOK pa3psiIKM MOHOB Ha 3JIEKTPoAax. DIEKTPOJIU3 C PAaCTBOPUMBIM aHOJOM. KosmuecTBeHHbIE 3aKOHO-
MEpPHOCTH 3JIeKTposn3a (3akoHbl Papazes). [Ilpumenenue anekrposusa.

Pa3znes 8 Koppo3us u 3amumMra MeTajlJioB OT KOPPO3UH

Kopposus metamoB u crutaBoB. Knaccudukaiys KoppO3HOHHBIX CpeJl, pa3pyllieHUH U TpoIiec-
coB. [loka3arenu ckopocTu Koppo3uu. XuMuueckas (razoBasi) KOppo3us: BUJbI U PA3HOBUAHOCTH. 3aK0-
HbI pOCTa TOJIIWHBI OKCUAHBIX IUICHOK. DJIEKTPOXUMUYECKAsh KOPPO3US: MPUUUHBI U MEXaHU3MBI BO3-
HUKHOBEHUs. BiusHue pa3andHbIX (AKTOPOB HA CKOPOCThH AIEKTPOXUMHUYECKOW KOPPO3UH. 3aliuTa Me-
TaJIoOB OT Koppo3uu. PannonansHoe KOHCTpyHpoBaHue. JlernpoBanne MeTalIMYecKuX Marepuaion. M3-
MEHEHHUE COCTaBa U CBOMCTB KOPPO3UMOHHOU cpenbl. [IporekropHas (aHomHas) 3amura. 3aliuTHBIE MO-
KPBITHSL.

4.3 JlabopaTopHble padoThI

Ne Kon-Bo
Ne JIP HaumenoBanue nabopatopHbsix paboT
paznena 4acoB
1 1 Texnuka 6e30MacHOCTH. 3HAKOMCTBO C JIa0OPATOPHBIM 2
obopynoBaHueM.
2 1 Omnpenenenre MOJIIPHOM Macchl PKBUBAJIEHTa MarHUs B PeakIlIUu ¢ 2

CEpPHOM KUCIIOTOM.

3 4 XuMuyeckasi KHHeTHKa. PaBHOBeCHEe XUMUYECKUX PEAKITHIA. 2
4 5 CBOJiCTBa PaCTBOPOB IEKTPOJIUTOB. 2
5 5 Bopopoansiit nokasarens. I uapoaus cosen. 2
6 6 OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH. 2
7 7 ["anpBaHUYECKUH DIIEMEHT. DIIEKTPOIIHU3. 2
8 8 Koppo3zus MetanoB. 3amura METAIIOB OT KOPPO3HH. 2

Hroro: 16




5 YuebHo-MeTOANYECKOE 0O0ecTIedeHHEe U CIUTLIMHBI
5.1 OcHoBHasi iMTEpaTYypa

1. I'muuka, H. JI. O6mas xumust [ Teker] : yae0. mocodue s By3oB / H. JI. ['munka; mox pen. A.
N. Epwmaxosa.- 30-¢ u3a., uctp. - M. : Unarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : un. -
[pwt.: c. 699-703. - Bubmuorp.: ¢. 704-705. - [Ipenm. yka3.: c. 706-727. - ISBN 5-89602- 017-1.

5.2 lonoiHuTeIbHAS JIUTEPATYypPA

1. VYraii, [. A. O6mas u Heopranndeckas xumus [ Tekcr] :yue6.mus By3oB / S. A. VYraii. - M. :Beicmi.
k., 2000. - 527 c. : wn - ISBN 5-06-003751-7.

2. I'muuka, H. JI. 3agaun n ynpaxkaeHus no oomiei xumun [Tekcr] : yueOHO -TipakTH4ecKkoe nocobue
st OakanaBpoB: y4deOHOe mocoOue yisi CTYACHTOB BBICIIMX YYEOHBIX 3aBEICHUM, OOYJarOUIUXCs IO
€CTECTBEHHO-HAyYHBIM HampaBieHusM U crnenuanbHoctsM / H. JI. I'nunka; nmon pen. B. A. Ilonkosa, A. B.
babkosa.- 14-¢ u3a. - Mocksa : FOpaiit, 2014. - 236 c. : un. - (bakanasp. ba3ossrii kypc) - ISBN 978-59916-
3449-6.



5.3 llepuoanyeckne U3TaHUsA

1. XKypHan aHanuTHUeCKON XUMUU : )KypHal. - M. :Akanemusnaruentp "Hayka" PAH, 2016.
2. Opranndeckas xuMmus : pedepaTuBHbIN xypHai. - M. : BUHuTH, 2008.

3. Xypnan Heoprannueckoil xumuu: xypHai. — M.: APCMU.

4. Xumus n xu3Hb — XXI Bek: xypHan. — M.: Arenctso "Pocnieuats".

5. Kypnan ananuruueckoil xumuu. - M.: Arenctso "Pocneuats".

5.4 UnTepHeT-pecypchl

1. Chemistry Teaching Resources www.anachem.umu.se/ — COopHHK 00pa30BaTeIbHBIX
MaTepUasoB MO XUMUH, B T.4. aHAJTUTHIECKOM

2. CHEMPORT.RU  www.chemport.ru/ — MuoxecTtBo  moje3Hoi  wHQOpMAIMu  TO
AHATIUTHYECKON XUMUH

3. ANCHEM.RU www.anchem.ru/ — YueOHuUKH, CIPaBOYHUKH,METOIUKH, KYPHAJBI IO
AHAJIMTUYECKON XUMUH

4. Caiit T'mramenus. Kaurum mo XuMMHMH Ha aQHIJIMACKOM SI3bIKE, KHUI'M II0 KBAHTOBON XUMHHU,
criekrpockornuu djvu-inf.narod.ru/nclib.html

5. baza maHHBIX O pEHTTEHOCTPYKTYPHOM aHalu3€ COEAMHEHM u aroMHbIX Tepmax NIST
www.nist.gov > PML > Publications

6. Quantum Chemistry with Wavefunction Spartan www.computational-chemistry.co.uk

7. Quantum Chemistry Software - MOLCAS www.molcas.org/introduction.html

8. Opunmanehelii caiit A.A. I'panoBckoro http://classic.chem.msu.su/gran/gamess/index.html

9. Hayunas snextponHast 6ubaroreka - http://elibrary.ru/defaultx.asp.

10. DnexktponHass OumOmmoreka Poccwmiickoit  rocymapctBenHoit — O6ubmmoreku  (PI'b) -
http://elibrary.rsl.ru/.

11. MupoBas mudposas 6udaroreka - http://www.wdl.org/ru/.

12.  IlyOomuunas ~ OnekrpoHHas  bubnmorexka  (oOnacTw  3HAHWUA:  TyMaHUTapHbIE |
€CTECTBEHHOHAYUYHBIC)
- http:/lib.walla.ru/.

13.0OnektponHass Oubnmoreka IQlib (oOpa3oBaTenbHBICE W3MAHUS, DIICKTPOHHBIE YUYECOHUKH,
CrpaBOYHBIE U yueOHbIE TocoOus) - http://www.iglib.ru/.

14.Onextponnass 6ubnuoreka Cankr-IleTepOyprckoro rocynapcTBEHHOrO —MOJUTEXHUYECKOTO
yHHUBeEpcUTeTa (MeToauueckas M ydeOHas JuTeparypa, co3gaBacMasi B JJIEKTPOHHOM BHUJE aBTOpPaMH
CIIOI'TY mo mpodumo  oOpa3oBaTrelbHONM W HAYYHOM  JACSITCIIBHOCTH  YHHUBEPCHUTETa) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

15. Hayunas 6utbmmoreka MI'Y umenu M.B. Jlomonocoga - http://nbmgu.ru/

5.5 IlporpammHoe obOecnedeHue, npodeccuoHadbHble 0a3bl JAHHBIX U HHGOPMAIUMOHHBIE
CIIPaBOYHbIE CHCTEMBI

1. TAPAHT [IInarpopma F1 [DnekrpoHHbIli pecypc]: chpaBo4YHO-TIpaBoBas cucrema. /
Pazpabotunk OOO HIIIT «I"’APAHT-Cepsuc», 119992, Mocksa, Bopo6beBsl ropsi, MI'Y, [1990-2019]. —
Pexxum noctyna B cetnt OI'Y s ycranoBku cuctemsl: \fileserverl\GarantClient\garant.exe

2. Koncynerant Ilmroc [DneKkTpoHHBIH pecypc]: 3IEKTPOHHOE TMEepHOAMYECKOe H3aHue
crnipaBouHasi mpaBoBas cuctema. / Paspabotumk 3AO «Koucynbrant I[lmrocy, [1992-2019]. — Pexum
nocrymna Kk cucreme B cetn OI'Y st ycranoBku cuctemsr: \fileserverI\/CONSUL T\cons.exe

3.  Omeparrionnas cucrema PEJ] OC

4. Tlaker odpucHbix npunoxenuii LibreOffice

5. Tlporpammuas cucrema Juisi OpraHu3anuu Buaeo-koHdepeni-cs3u «MTC JIuHK»

6. ABTOMaTM3MpOBaHHAas MHTEpaKTUBHAs cucTeMa cereBoro  tectupoBanus -  AUCCT
(3apeructpupoBana B POCITIATEHT, CBuuerenbcTBO 0 roCyJapCTBEHHON PETHCTpalMy MPOTrpamMMbl IS
OBM Ne2011610456, npaBoobnanarens — OpeHOYprcKuii rocy1apcTBEHHBIH YHUBEPCUTET), PEXKUM JIOCTYIIA
- http://aist.osu.ru.
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6 MaTepuajbHO-TeXHUYeCKOe o0ecnedeHne JUCHUNINHBI

AyIuTOpHUH OCHAICHBI KOMIUIEKTAaMH YYeHUYEeCKOW MeOen, TEXHUUECKIMH CPEICTBAaMHU 00ydeHHUS,
CITy’KAIlMMU JIJIS TIPE/ICTaBJICHUS yueOHOH nH(OpMaIK OOJIBIION ayAUTOPUH.

Jlnst mpoBeieHus 1ab0paTOPHBIX PaboT M0 KypCy XUMHHU Kakzas J1JabopaTopHst 000pyIoBaHa:
1) BoITspkHBIM mIKadOM;

2) Pabounmu cronamu;

3) [ITatuBamu A7l UHAMBHIYAILHOTO HA0Opa PEaKTUBOB M Ja00OPATOPHBIX MPUHAUICKHOCTEH;

4) HITatuBbl ¢ mpoOMpKaMu;

5) HaGopom o6opynoBaHus 00IIero MOIb30BaHUs (IKCHKATOP, KPUCTALIN3ATOP, IPOMBIBAIIKH, TTHHIIET,
TUTEJIbHBIE UL, PIIH IS MBIThS TIOCY/IbI);

6) HabGopaMu XuMU4eCKO# MOCyIbl;

7) [Ipubopamu  (cymmiabHbId  mKad, MydenbHas nedb, aHamuTHUYeckue Becbl, PH-metp
(OTORNEKTPOKOJIOPUMETD, )

8) Tabnuiamu 1 mTakaTamu.

9) HaGopoM HE0OXOMMBIX XUMUYECKUX PEAKTHBOB.

JlaGoparopuu oOCHaIleHbl 00OpYyIOBaHHEM (XOJOAWIBHUKH, JAe]iaermMaropbl, KpHCTaUIU3aTOPBI,
9KCUKATOPBbI, IITATUBBI), TpHUOOpaMu (HarpeBaTesbHbIe MPUOOPHI, TEPMOMETPHI, BOJSTHBIE U MaCJIsIHbIE OaHU,
npubop KykoBa, mukHOMeTp, pedpakromerp, npudbop Uisi PpakUOHHONW DPA3rOHKU HpU aTMOChHEepHOM
JABJICHUH, TIPUOODP A BaKyyMHOM MEPEroHKH, MPUOOp Ui MEPErOHKU C BOJASHBIM MapoM), XUMHUYECKOU
nocyaoi (mpoOUpKH, XMMHUYECKHUE CTaKaHbl, KOJObI, MepHas MOoCyAa, BOPOHKH, (hapdopoBble HaIlIKu) U
XMMHUYECKUMHU pEaKTUBaMH, HEOOXOJAUMBIMU Uil TPOBEACHHS J1a0OpaTOpHBIX OMNBITOB. Mmerorcs
IapOCTEePKHEBBIE MOJIETN MOJIEKYJI M 0Opa3lbl pa3iMuHbIX MOJUMEPHBIX coeAuHeHuid. B maboparopusx
MIPeyCMOTPEHBI alITeUKa, , UHIMBUIyalbHbIE CPEJCTBA 3AIIMTHI, a TAKKE CPECTBA MOKAPOTYILIEHUS.

[Tomemenne st caMOCTOSITETbHONW pabOThl OOYYarOIIMXCS OCHAIEHBI KOMITBIOTEPHONW TEXHHKOM,
MOAKIIOUeHHON K cetu "MHTepHer", W oOecmedeHHEM [OCTyna B JJIEKTPOHHYIO HWH(POPMAIMOHHO-
obOpazoBatenbHylo cpeny OI'Y.



