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1. lleau ocBOeHUNA TUCHUILIUHBI

[lenpt0 OCBOCHHS MUCHUIIMHBI XUMUS SIBISETCS oOecrieueHne (yHIaMEHTAIbHOM MOJIrOTOBKH
OakanaBpoB HampasieHus: moarotoBku 28.03.01 «HaHOTEeXHOIOTUM U MHUKPOCHUCTEMHAs] TEXHUKA» IO
TEOPETUYECKUM BOINPOCAM XHUMHUU HAa OCHOBE YCBOEHHSI OCHOBHBIX 3aKOHOB XHMUH, CBOMCTB BEILECTB,
3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIINHI, IKCIIEPUMEHTAIBHBIX MMPOLECCOB HAYKH.

2. Mecto qucuMiuinHbl B cTpykrype OIl

Juctunnuna «XuMus IBisieTcs: 00s13aTenbHOM U oTHOCUTCS K 51.0. 12 yactu 00pa3oBaTeIbHOM
nporpammel «Matepuanbl MUKPO- 1 HAHOCUCTEMHOM TEXHUKWY. M3ydeHne TUCIUIIIIMHBI « XUMUSD UIET
napajulesibHO ¢ JUcHUIUIMHAMU «Marematuka» u «DPu3nKa», COBMECTHO C KOTOPHIMU OHA BBICTYIAET
KaKk (yHIaMEHTalbHAas OCHOBA NOCTIKEHHUS AUCHUIUIMH «Du3nyeckas XuMus», «Opranuyeckas
xumus», «MaTeprualoBeleHHe HaHO CTPYKTYPUPOBAHHBIX MAaTEPHUANIOB». YCIIEIIHOE OCBOEHUE
TUCHMIUIMHBL «XUMHUSD» OyIeT crnocoOCTBOBaTh I'OTOBHOCTH CTYIEHTOB JEMOHCTPUpPOBATh 0Oa30BbIE
3HaHUSI B O0O0JIACTM €CTECTBEHHO-HAYYHBIX JHCIUIUIMH, TPUMEHSISI UWX JUIsl pelieHdus 3aaad
9KCIIEPUMEHTAIIBHOTO HCCIICOBAHMUS.

CryneHT, NpUcCTyNaMUi K U3Yy4eHUIO TUCIUIUIMHGI, T0JDKEH 00IaJaTh CAEAYIOUMMHU BXOIHBIM
3HAHUSIM U YMCHUSIM:

3HaTh: OCHOBHBIE IIOJIOKEHMS, METOJbl M 3aKOHbl XUMHUH, 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHMUYECKUX PEaKIIUii; dIeMEHTapHbIE IIPaBHJIa TEXHUKN O€30T1aCHOCTH;

YMeTh: MPUMEHSITh OCHOBHBIC 3aKOHBI XUMHUU TIPU OOCYKJICHUU MTOJTYYEHHBIX PE3YJIHTATOB,;

Nmets: oOmue mpenacTaBieHUs O TMPEAMETe; HABBIKM PEHICHUS XUMHYECKUX 3a/1a4; HaBBIKH
paboThl B XUMHUUYECKOM JTA0OPATOPHUH C MCIOJIb30BAaHUEM HEOOXOAMMOTro O0OOPYAOBAHUS U CTCKISTHHOM
ITOCYIbI.

3. Ilnanupyemble pe3yJibTaThl 00yUeHHs N0 IUCHUIITIUHE

3.1. Komnerenunu, (pOpMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleyrolne KoMneTeHuuu B cootBeTcTBrr ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKHU:

a) yausepcanbuble (YK): Her.
0) obmenpodeccuonansusie (OIIK):

OIIK-1. Cnocoben pemath 3amaun mpodecCHOHATBHON ACSITEIHPHOCTH HAa OCHOBE MPUMEHEHUS
€CTECTBEHHOHAyYHbIX U OOUICMH)XEHEPHBIX 3HAaHWW, METOJO0B MaTeMaTHUYeCKOro aHajau3a H
MOJEIUPOBAHUS.

OIIK-3. Cnoco0eH mnpoBOAWUTH U3MEpPEHHs U HaOmojeHus, oOpaldaThiBaThb W NPEICTABISTH
AKCIEPUMEHTAJIbHBIE JaHHbIE.
B) npodeccuonanpusie (I1K): Her.

3.2. [lepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JO0CTUHKeHHs (POPMUPYEMBbIX KOMIIeTeH M

B pe3ynbraTe ocBO€HUS AUCUUIITMHBI O0YyJaIOUIUHCS JOIDKEH:

3nams: TEOPETUYECKUE OCHOBBI HEOPraHMYECKOM XHMMHUU; CYHIHOCTb XMMHYECKMX pPEaKIUil U
MIPOLIECCOB, CTPOEHHE aTOMa U TEOPHI0 XHMUYECKON CBSI3M, OCHOBHBIE KJIAaCChl HEOPraHUYECKUX
BEILIECTB, UX MOJy4eHHE, XUMUYECKHE CBOMCTBA; OCHOBHBIE IIOJIO)KEHHS M TOHATUS DSHEPreTUKU
XMUMHUYECKUX MPOLECCOB, XUMUYECKOW KMHETUKH, METOJIbl pacyeTa XMMHUYECKOIO PaBHOBECHSI, TEOPHUIO
KOMILJIEKCHBIX XUMHUYECKUX COEAMHEHUN, HOMEHKIIATypy XMMHUYECKHX COEIMHEHUN, OCHOBHBIE KJIACChI
XUMHUYECKUX COETUHEHUM, TEOPUIO PACTBOPOB, TEOPHUH KOJUIOMJAHOTO COCTOSHUS BEIIECTBA, MPUHIUIIBI
paboTel yueOHO-HAay4yHOM amnmapaTypbl, HCIOJIb3yeMON s TpoBeIeHUs (U3HKO-XUMHUECKUX
SKCIEPUMEHTOB, IpaBuia O€30IaCHOCTU INpU paboTe € PTYThIO, JIETKO BOCIUIAMEHSIOIIUMUCS HU
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B3PBIBOOIIACHBIMU  BEIIECTBAMH, KHUCIOTAMM M IIEJI0YAMHM, XHUMHUYECKOM TIOCYAOW, MPHHIMIIBI
coOII0ACHUS AIEKTPOOE30MaCHOCTH NP paboTe Ha npubopax u ycrtaHoBkax (YK-1).

Ymems: ncnonws3oBaTe TEOpEeTHUYECKHE 3HAHMS W INPAKTUYECKUE HABBIKM, IIOJYYEHHBIE IpHU
W3yYEHUN JACLMIUIMHBI, BBIIOJHATh XUMUYECKHHW JKCIEPUMEHT, IPOBOJUTH CTEXHOMETPUYECKUE
pacueTbl XMMHUYECKHX MPOLECCOB, OKa3aTh NEPBYI0 MOMOLIb JIMLAM, MOCTPaJaBIIMM IpU padboTe B
xumuuecko sabopatopun (OIIK-3); uHTeprnperupoBaTh pe3yiabTaTbl XUMHUYECKOTO 3KCIIEPUMEHTA,
COCTaBJIATh YPABHEHUs XHMHMYECKUX PEAKUWd, B TOM YHCIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (OIIK-1).

Hmemv npaxkmuueckuit onvim/Hmems HagvlKu: TPOBEACHUS XUMHUYECKOTO SKCIEPUMEHTA,
pacdyeToB 1Mo xumuueckuMm Qopmynam, (OIIK-3); pabOThl CO CIpaBOYHON JUTEPATYpOl, B TOM YHCIE C
NpUBJICYCHHEM HH(POPMAIMOHHBIX 0a3 JaHHBIX, CAMOCTOSTEIBHOTO MPHOOPETEHUsS HOBBIX 3HAHUN H
YMEHUH C MOMOIIbI0 HH(MOPMALMOHHBIX TEXHOJOTUH, C TOCIHEAYIOIIMM HX HCIOJIb30BAaHUEM B
npakTuyeckoit gestenpHocTH (OITK-1).

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM AUCHUIUTHHBI COCTABIsET 4 3a4eTHBIC eqUHUIIEI (144 akajeMUUecKux Jaca).

4.1. Conep:xaHue JHCHMIUIMHBI MO pa3genaM (TeMaM), COOTHECEHHOe C BHIAMH H
TPYAOEMKOCTBIO 3aHATHH JJeKIIMOHHO-CEMUHAPCKOT0 THIIA

OO6beM MHOU KOHTAKTHOW pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromlerocs 1o JUCIUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3amsaruit, ux @opMBbI TEKYILIETO
/i Paznensr (Tembr) o 00BEM (B ak.yacax, 1Mo KOHTPOJISl yCIIEBAEMOCTH (110
JIACIATLIAHBI N O4HOI/3a04HOH (popme O0YHOH/3a04HOM popme 00ydeHHs)
% 0o0yueHus1)
3 Sausrus Sausus DOopMBI TPOMEKYTOUHOM
JICKIIUOH- CEMHHap- aTTeCTaIu
HOro Tuia CKOr'o TuIiia
1. | Bgeoenue. Tema 1. 2 2 4 nabop. | mpoBepKa OMOPHBIX
OcHoBHbIE NONIOJNCEHUS. AMOMHO- 3awamue | CUrHaJIOB K pa3aeiny, OT4eT
MOJEKYIAPHO20 YUEHUSL. 2 npakm. | 110 1aGopaTopHON paboTe
Cmexuomempuueckue  3aKOHbL sanamue
XUMUU.
2. | Tema2. Cmpoenue amoma. 2 4 4 npaxm. | mpoOBepKa OMOPHBIX
Ilepuoouuecxuii 3axkomn u 3aHAmMUe | CUTHAJIOB K pa3zeny

nepuooudecKkas cucmema
anemenmos JI.1. Menoeneesa.

3 Tema 3. Xumuueckas ces3b. 2 4 4npaxkm. | mpoBepKa OMOPHBIX
OcHosHble 8UObI XUMUYECKOUL 3anAmue | CUrHaJIOB K pa3leiry
cesa3u. Cmpoenue u ceolicmsa
geujecms.

4 Tema 4. Duepeemuka xumMudecKux 2 6 4 nabop. | mpoBepKa OMOPHBIX
peaxyuti. CKopocmv XUMu4eckou 3anAmue | CUrHaJIOB K pa3zeiny, OT4eT
peaxyuu. Xumuieckoe pasHogecue. 2 npaxm. | 110 aGopaTOpHOI paboTe

3anamue

5 Tema 5. Konnueamusmvie 2 6 4 npaxm. | IpoBepKa ONOPHBIX
ceoticmea pacmeopos. Pacmeoput sanAmue | CUrHaJIOB K pa3leiny

HEINEKMPOJIUNOE.




OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 HaHOTeXHOJIOTMH U MUKPOCHCTEMHAs TEXHUKA
(Marepuaibl MUKPO- 1 HQAHOCUCTEMHOM TEXHUKH)

6 | Tema 6,7. OxucnumenvHo — 2 6 4 nabop. | mpoBepKa OMOPHBIX
60cCcmManosumesbHble NPpoyeccol. s3anamue | CUTHAJIOB K paszieiny, OTYeT
OcnosHule knaccwl 2 mpakm. | 110 1aGoOPaTOPHOIL
HeOP2AHUYECKUX COCOUHEHUII. Janamue

7. | Tema 8. Koopounayuonmvie 2 6 4 nabop. | mpoBepKa OMOPHBIX
coeounenus. llpoyeccul sanamue | CUTHAJIOB K paszienny, OTYeT
KOMNIEKCO0OPa308aHUsL. 1o jabopaTopHoi paboTte

NUTOTO: 34 34 3aueT ¢ OLEHKOI

4.2. PazBepHyToOe ONMCaHUE COEPKAHUA TUCUMILUIMHBI N0 pa3ieiaM (TeMam)

Beeoenue. Xumusi u marepusi. Onpeznenenne u Metoabl xumun. OCHOBHas mpoOiemMa U dTarmbl
Pa3BUTUS XUMHH.

Tema 1: AtomHO-MonekyisipHoe y4yeHuEe. OCHOBHBIE IIOJIOKEHUS AaTOMHO-MOJIEKYJISPHOTO
yueHus. OCHOBHbIE 3aKOHbBI XUMUH. CTEXMOMETPUUECKHUE 3aKOHBI XUMUHU.

Tema 2: CtpoeHue aToMa, KBAaHTOBO — MEXaHUYECKUE MPECTABIECHUS B XUMUU. J|BOMCTBEHHAas
MpUPOJIa dIEKTPoHA. BEepoATHOCTHBIN XapakTep 3aKOHOB MHUKpOMHpa. ATOMHBIE opOuTanu. KBaHTOBBIE
yucna. [leppuoanaHocTs CBOMCTB 351eMeHTOB. [lepronnuecknii 3akoH [. 1. MenaeneeBa. CoBpeMeHHOE
coJiep’KaHue IePUOIUYECKOTO 3aKOHA.

Tema 3: XruMuueckas CBs3b U CTpOEHUE MOJIEKYN. MeTtamnueckas cBsi3b. KoBaneHTHas CBA3b C
no3unu Meto10B BC 1 MO. XapakTepucTHKyd KOBaJICHTHOW CBsi3W. HampaBlIeHHOCTh KOBaJICHTHOU
cBA3U. Meroa MoJeKyaspHbIX opOutaneil. IlonsspHOCTh MOJEKy, reoMeTpuyeckas CTPYKTypa.
Boaoponnas cBsizb. MexXMOJEKYIIpHOE B3aMMOACHCTBHE.

Tema 4. DuHepretrka XUMHUYECKUX peakiMid. CKOPOCTh XUMHMYECKOW peakiuuu. XHUMHYECKOEe
paBHOBecHe. CKOPOCTh XMMUYECKOH peakiMy. XMMUYECKOE PABHOBECHE.

Tema 5. KosmmuraTuBHble  CBOWCTBA  pacTBOpPOB. PactBopbl  HEDIEKTPOIUTOB.
TepmonuHamuueckue ¢(akTopbl mpoiecca pacTBopeHus. MneansHble pactBopbl. PacTBOpUMOCTS.
BnusHue Ha pacTBOpUMOCTh BHEIIHUX YyciaoBHM. Pa30aBieHHble pacTBOPBHl HEINEKTPOJIUTOB.
Temneparypsl KUIIEHHSI U 3aMep3aHus pacTBOpoB. OcMoTHUECKOE JaBiieHue. PacTBOpbI 3J1E€KTPOJIUTOB.
Peakuuu B BOAHBIX pacTBOpax. DIEKTPOIPOBOJHOCTh PacTBOPOB OCHOBBI TEOPUH BIEKTPOIUTHUECKOM
nuccouranuu. Mlonnele paBHOBeCHS 1 0OMEHHBIE PEAKIIMU B PACTBOPAX JIEKTPOIUTOB. [ Mpous.

Tema 6. OKHUCIUTEIBHO — BOCCTAaHOBHUTENbHBbIE Ipolecchl. OKUCIUTENN U BOCCTAHOBUTEIIU.
Knaccudpukanuss u mnpumepbl peakuuii OKUCIEHHS — BoccTaHOBJIeHUs. OIlleHKa OKHUCIUTENbHO-
BOCCTAaHOBUTEIBHON CIIOCOOHOCTH BEILIECTB. YPAaBHEHHUS OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.
OnexTpoau3 Beuiects. Koppo3ust meTanios.

Tema 7. OcHOBHBIE KJIacChl HEOPTAaHMYECKUX coeMUHECHMH. CTENeHU OKUCICHUS SJIEMEHTOB B
coenuHeHusix. Homenknarypa HeopraHnmyeckux coeauHeHud. OKHUCIUTETM U BOCCTAHOBUTENU.
Kucnots! u ocHoBanus. OcaguTenu U pacTBOPUTEIIH.

Tema 8. Koopaunaionnsle coequHenus. [Ipoueccrl kommiekcooOpa3zoBaHus. XapakTepuCcTUKa
KOMIUIEKCHBIX 4actull. Pammyc kommuiekca. Koopaunaunumonnoe uyucio. Homenknarypa. SBinenue
HU30MEpHH.

5. O0pa3oBaTeibHbIEe TEXHOJIOTHH

Hcnonb3yeTcs TpaJuliMOHHAsI TEXHOJIOTHSI POBEACHUS J1aOOpaTOPHBIX paboT no obmel xumuu. [lo
K01 paboTe opopmisieTcss MUCbMEHHBIM OTYeT, coAep Kallluil onrcanue padoThl, €€ pe3ynbTaThl, a
TaKkKe MX KpaTkuil aHanu3. CTyIEHT AOJDKEH 3alucaTh YpaBHEHMs peakiui, 00bsICHUTH HaOII01aeMble
SBJICHUS C TO3UIMHA HM3BECTHBIX €My 3aKOHOMEPHOCTEH XMMHUU M (U3UKU, pacCUUTaTh OIIMOKU B
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OonpeCaACIIsIEMBIX B X0A€ pa6OTI>I BCJINYMHAX, IIOIIBITAaThCA BBIABUTH UCTOYHHUKU OIIIMOOK U OTKJIOHEHUH B
XO0/JI€ SKCIIEPUMEHTA.

Bce comepxanue COCTOMT M3 CEMH MOMYJICH, Ka)KIbIi M3 KOTOPBIX BKJIIOYACT B CEOS JICKIIHH,
CeMHUHaphbl, 1a00paTOpHbIE 3aHATHS, 3a/1aHUS U1 CAMOCTOSTEIbHON pabOThI.

OCHOBOH CaMOCTOSITENIbHON NI€ATENbHOCTH SIBIISIETCS CaMOCTOSITEIbHOE PAaCCMOTPEHHUE pa3JesioB
TEOPUU U U3yYEHUE METOJIOB MPHU MOATOTOBKE K JIa0OpaTOPHBIM paboTam.

6. YueOHO-MeTOANYeCKOEe o0ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
CamocrosTrenbHas paboTa CTyJEHTa IPEIO0JIaraeT caMOCTOSTENbHYIO MTOATOTOBKY TEOPETUYECKUX
pa3fesioB W HM3y4eHHE METOJMYECKUX MAaTepHalioB IpU MOJArOTOBKE K JabOpaTOpHbIM paboTam,
Oo(pOpPMIIEHMH OTYETOB MO MPOJEIAaHHBIM JIAOOPaTOPHBIM paboTaM, TEOPETUUYECKYI0 MOJATOTOBKY K
KOHTPOJIbHBIM paboTaM U KOJUIOKBHYMax B (hopme coOeceoBaHus, KOMIIbIOTEPHOTO WK OJaHKOBOTO
TECTUPOBAHUS.

Y4eOHo-MeToAuuecKoe O0ecreuyeHue CaMOCTOSITEIbHOM paboThl CTYJAEHTOB IpPU H3YYEHUHU
JUCHMIUIMHBL «XHUMHS» MPEJCTABICHO METOJUYECKUMHU pa3paboTkamMu Kadeapbl HEOPraHUYECKOW u
AHAJIMTUYECKON XUMUH VIBaHOBCKOTO TOCYHUBEPCUTETA.

Jljig Tekylero KOHTPOJIsi 3HaHUM MCHOJb3yeTcsl 2 TOMAIIHUX KOHTPOJBHBIX 3aJaHusl 110 TeMaM
«OCHOBHbIE TOHATHUS U 3aKOHbI XUMHH. OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYIISIPDHOTO YUYEHUS» U
«MHOTOKOMIIOHEHTHbIE CUCTEMBI, PACTBOPBI», 2 MMCbMEHHbIE KOHTPOJIbHBIE paOOTHI U 4 KOJJIOKBUYMA,
OXBaTbIBAaOUIME Bce pasnensl Kypca «llepnoandHOCTE CBOMCTB 31€MEHTOB. Ilepuonnueckuii 3akon»,
«OKHCIUTENbHO-BOCCTAHOBUTENbHBIE Tpoliecchl. KoopIuHalMOHHbIE COENMHEHUs», «XUMHUYECKHE
AJIEMEHTHI U UX COEAMHEHUS», «DIEMEHTbl XMMUYECKOW TEPMOJMHAMUKH U XUMHUYECKOW KUHETUKU,
«PaBHOBecHs B pacTBOpax MEKTPOIUTOBY.

7. XapaKkTepuMcTUKA OLIEHOYHBIX CPeICTB /IS TeKyllero KOHTPOJI YyCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTAllMU 00y4YaloIIMXCs N0 JUCHHUIIJIMHE

Cucrema KOHTPOJIS IO KypCy BKJIIOYAET: BXOJHOM KOHTPOJb (TECT Ha HA4yaJbHOE 3HAHUE
CTYJAEHTOM OCHOB XMMHH); TEKYILUHA KOHTPOJIb U HTOTOBBIA KOHTPOJIb 110 KYpPCYy — 3aU€T C OLIEHKOM.

KauecTBO OcCBOEHUSI CTYJEHTOM MaTepuala IUCHMIUIMHBI OLIEHMBAETCS Ha 3ayeTe, KOTOPbII
MIPOXOJIUT MO CMEIIAHHON YCTHO-NUChMEHHOU (hopMme.

Texymuid KOHTPOJb NPEAIOJaraeT MpOBEIECHUE MPOBEPOUYHBIX KOHTPOJBHBIX padoT, crady
KOJUIOKBUYMOB, BBINIOJIHEHHE JOMAIIHUX 3aJaHM, a TakKe pe3ysbTaThl BBINOJIHEHUS J1a0OpaTOPHOTO
npaktukyma. Ilepen kaxmon mabopatopHOi pabOTON BENETCsS OMPOC-TOMYCK K JabopaTopHOU padorte.
CryneHT o00s3aH 1OKa3aTh 3HAHUS HEOOXOJMMOTO TEOPETHMUYECKOro MaTepuaia M METOAUK
uccnepoanuid. [locne kaxmon 1a0opaTopHON padOTHI CTYIEHT MHIIET OTYET W 3aIUIIACT €ro IMepes
MIPETO/IaBaTENIEM.

B kauecTBe HTOrOBOr0 KOHTPOJISI UCHOJIb3YETCS TPAIMIMOHHASI CCTEMA POBEACHUS 3a4eTa C
OILICHKOM 10 OMJIETY MPHU YCTHO-NMUCbMEHHOM MHJIMBUYaIbHOM OIPOCE, KOTOPAsl BKJIFOUAET BOIPOCHI
pa3zesioB Kypca U 3aJauu.

Kpumepuu oyenxu 3auema:

® OICHKA «OTJIUYHO» BBICTABISCTCS CTYACHTY, €CJIM TIOJIHOCTBIO PACKPBITO COJCpPIKAHHE
BOIMPOCOB OMJIeTa U MPABIIBHO PEIICHA 33/1a4a;

®  OIICHKA «XOPOIIOY» BBICTABJISICTCS CTY/ACHTY, €CIIH OJMH M3 BOIIPOCOB PACKPHIT YaCTHYHO;

e  OIICHKA «YJIOBJIECTBOPUTEILHO» BBICTABIIICTCS CTYACHTY, €CJIM JaH MOJIHBIH OTBET TOJBKO Ha
OJWH M3 MNPCIIOKCHHBIX BOIIPOCOB HJIM HUMCIOTCA CYHICCTBCHHBIC HCTOYHOCTHU B OTBETAxX Ha o0a
BOIPOCA, a TAK)KE HE MOJHOCTBIO PellicHa 3a/1a4a;

o OLCHKAa «HCYIAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OTBCTBI Ha BOIIPOCHI
OTCYTCTBYIOT MJIK €CJIM JaHbI omn0OOYHbBIE OTBETHI HA Ka)KI[BII\/II BOITPOC U HC PCIICHA 3a/ja4va.
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8. YueOHo-MeTOoANUecKOe U MH(pOpPMALHOHHOE o0ecnieyeHue AU CHMIIINHBI
Pexomennyemas siureparypa (OCHOBHAA)

1. Heoprannueckas xumus: B 3 T. /yue6ux/ Ilon pen. FO. 1. TpetbsikoBa — M.: 3naTenbckuii LeHTp
Axanemus, 2007. —352c. ISBN 5-7695-2532-0.

2. Epémun B.B., bopmesckuii A.S. Xumus mia ¢usukoB — M: Unremnekr, 2012. — 848c. ISBN
978-5-91559-092-1.

3. OOmas xumus : B 2 T. T. 1 : yaeOnuk s akagemudeckoro 6akamaspuara / H. JI. ['muuka ; mon
pen. B. A. IlonkoBa, A. B. babkoBa. — 19-e u3a., mepepad. u mon. — M. : U3garenbcTBO
FOpaiir, 2015. — 359 c. — Cepus : bakanaBp. Akagemudeckuii kypc. ISBN 978-5-9916-5847-8
ISBN 978-5-9916-5971-0 (1. 1)

4. AxmeroB H.C. OOmas u Heopranuueckas xumus. — M.: Beicmas mxkoisa, 2005. ISBN 5-06-
003363-5.

5. Kysemenko H.E., Epemun B.B., [lonkoB B.A. Havana xumumn.: yaeounk — M.:2007.-383c. ISBN:
5-472-02772-1

Pexomennyemas aureparypa (10MOJTHUTEIbHAS)

1. P.A. Jlugun u np. XuMUYECKUE CBOWCTBA HEOpPraHWYECKUX BewlecTB. /yueOHMK/M.: Xumws,
2000. 480 c. ISBN: 5-7245-1163-0.

2. 3agaum u ynpaxkHeHus 1o oomieit xumun: Yued. nocooue/b.1. Anamcon, O.H. I'onuapyk, B.H.
Kawmsbimosa u ap.; Ilox pen. H.B. KopoBuna.— 3-e uzn., ucnp.— M.: Beicu. mik., 2006.— 255 c.
ISBN 5-06-004140-9

3. Vrai A. /. O6mas xumust — M: Beicmas mkosa, 2000. 527¢. ISBN: 5-06-003751-7

4. VYuebHoe mocobue misi xuM.-TexHod. By30B / Iloxg pea. P.A. Jluguna. — M.: Beicmas mikoa,
1990. — 319 c. — ISBN 5-06-000664-6.

MeToauueckKkue YKa3aHusd

1. Xumuueckasi CBS3b B Heopranmdeckux coemuHenmsx. Cocrasutenu: [.I.Maiinauenko,
C.A.Crip0y. U3n-Bo «MIBaHOBCKHUIA TOCYIapCTBEHHBIN YHUBEpCUTETY», 2008.

2. CKopoCTh XMUMHUYECKOH peakunu U xumudeckoe paBHoBecue. CocraBurens: 1. D . [1epay. U3n-Bo
«VBaHOBCKUII rocyaapcTBEHHBIN yHUBEpcuTeT», 2006.

3. Nonnoe paBHOBecue B pactBopax sJekrponuToB. CocrtaButens: [.I.Maiinauenko.. M3a-Bo
«/IBaHOBCKUY TOCYIapCTBEHHBINA yHUBEpCUTET», 2007.

4. CgoiictBa OMoOreHHbIX 31emMeHTOB W ux coeauHenmnit. CocraButens: C.A. CeipOy. M3n-Bo
«/IBaHOBCKUY TOCYIapCTBEHHBINA yHUBEpCUTET», 2007.

5. DHepreTuka v HampaBJIeHHOCTh xumuueckux mponeccoB. Cocrasurens C.A. Coip0Oy, Jopodeera HO.C.
N3n-Bo «VBaHOBCKUI TOCYIapCTBEHHBIN YHUBEpCUTET», 2009.

6. COopHUK 1a00paTOPHBIX Pa0OT IO MPAKTUKYMY IO HEOPraHMYECKOW XHMHHU IO TeMaM: «KOMILJICKCHBIC
COCIMHEHHS), «THAPOJH3 COJICH», «OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIC peakinum». CocraBurens: C.A.
Crip0Oy, lopodeepa 10.C. M3a-Bo «/BaHOBCKHI rocy1apcTBeHHBIN YHHBEpCUTETY, 2007.

Pecypchl nHpOPMALMOHHO-TEIEKOMMYHUKAUMOHHOM ceTH «AHTEepHeT»:
Cucrema »5IeKTpOHHOM TOJAEpPKKUM oOpa3oBarenpHOro mporecca «MoH  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:
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OBbC «YHuBepcurerckast Oubnnoreka onnaitn»y www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser.

JlonotHUTE/ILHBIE pecypchl

http.://’www.alhimikov.net
http://’www.himhelp.ru
http://www.xumuk.ru
http://’www.alhimik.ru
http.//chem.msu.su/rus/teaching/thermo
www. biblioclub.ru
http.//lib.ivanovo.ac.ru
. http://lib.ivanovo.ac.ru/index.php/ek
http //lib.ivanovo.ac.ru/cgi-bin/zgate

N L AW~

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
MeOenu W TEXHUYECKUMHU CpEACTBAMHU OOYYEHMs], CIYXAIlUMH JJIs IPeIOCTaBJICHUs YyueOHOM
uHpopmanuy O0JBIION ayUTOPUY;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBINIOJHEHHS KypCOBBIX paboT  (IIPOGKTOB) C  KOMIUIEKTOM
CHelHaM3UPOBAHHON yuyeOHOM MeOenu U TEXHUUYECKUMHU CPEICTBAMU 00YyUEHUSI.

JlaGoparopuu, ocHaIIeHHBIE JTA0OPATOPHBIM 000PYIOBAHNEM, KOMIUIEKTOM CIEIUATU3UPOBAHHOMN
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEHUAIU3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUYNBAIOIINE TEMATHUECKHUE NILTIOCTPALIMU: IEPCOHATBHBIN KOMIIBIOTED, IPOEKTOP, IKPAH.

ABTOp(bI) padoueil mnporpaMMbl AUCHMIUVIMHBI: JIOIEHT Kadenpsl (yHIAaMEHTaIbHOU U
MPUKIIATHON XUMHH, KaHAUAAT XumMudeckux Hayk Jlopodeena 10.C.

[Iporpamma paccmoTpeHa W yTBEpXkIeHa Ha 3aceqaHuu kKadenpsl (yHIaMEHTaIbHOW U
npukiagHoil xumuu 28 aBrycra 2026 r., mpotokoa Ne 19

[Iporpamma oGHOBIIEHA
MIPOTOKOJI 3acenanus kKageapsl No  oT «_ » T.
CornacoBaHo:

PyxoBoautens OI1 / /
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Ipunoxenune 1. MeToguueckne yKazanus Jjsi 00y4al0UXCsl M0 OCBOEHHUIO TUCIHIIINHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /1JIsl MPOBEIEHUsSI TPOMEKYTOUHOM aTTecTAlNU
00y4arouXcs Mo JUCUMILIIMHE.



