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1 Iean v 327241 0CBOEHUS AUCHUILIHHBI

Hesn - obecrevnTh MOJHOE YCBOCHUE TEOPETUYECKUX OCHOB (DYHIaMEHTAIBHBIX Pa3/IEIOB XUMUU;
chopMUPOBAaTh HABBIKU BBIMIOJHEHUSI J1a0OPAaTOPHBIX OMNBITOB MO CHHTE3Y U HCCIENOBAaHUIO (PHU3UKO-
XUMHUYECKHUX CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUM.

3amaun:

- U3y4YUTb OCHOBHBIC IOHATHUS, CTEXUOMETPUYECKUE 3aKOHBI XUMHH, TEOPETUYECKHUE IIPEACTABICHUS
CTPOCHMS BEIIECTBA, XUMHUYECKHE CBOMCTBA COCIMHEHUN, 3aKOHOMEPHOCTH IPOTEKaHMsI XUMUYECKUX peak-
U ¥ WX TUMBI; CHOPMUPOBATh YMEHUS OCYIIECTBIATH XUMHUECKUE OTBITHI; OBJIAJETh METOJAUKAMH peIlle-
HUS XMMHYECKUX 3a/1a4 Pa3JINYHbIX THIIOB;

- W3y4YUTb OCHOBHBIC IIOJIOXKEHHUS COBPEMEHHOW TEOPETUYECKOW OPraHUYECKOM XWMWH; ITPUHLIUAIIBI
KJ1accu(UKalMu OpraHMYeCKUX COEAMHEHHI; MpaBujla CUCTEMATUYECKOH, pallMOHAJILHONW M TPUBHAIbHOM
HOMEHKJIATYpbl; OCHOBHBIE CIIOCOOBI IOJIYYEHHsSI OPraHMYECKHMX COEIMHEHUN pA3JIMYHBIX KJIaccoB, HX
¢bu3nyeckue U XMMHUYECKUE CBOMCTBA, PACIIPOCTPAHEHUE B IPUPOJE M IPUMEHEHNE; OCHOBHBIE MEXAHU3MBI
OpPTraHUYECKUX PEaKIHid, MO3BOJSIOMINE OOBSICHATh NMPOTEKAHUE PEAaKIHMid, MPEJCKa3bIBaTh HAalpaBliCHHE
peaKkuMii U YCJIOBUS UX OCYLIECTBICHHUS; METOJbl BBIJEICHHS, OYUCTKU U MJICHTU(UKALUN OPraHuYeCKUuX
COCIMHEHMM; KAYECTBEHHBIE PEAKLMU HA Pa3jJU4HbIC KJIACCHI OPraHUYECKHUX COCIMHEHHM M OTHCIIbHBIC
IIPEICTaBUTEIIN;

- copMuUpOBaTh YMEHHUS COCTaBIATH (POPMYJIbl OPraHUYECKMX COEJAMHEHUN I10 HA3BaHUAM H
Ha3bIBaTh BEIIECTBA IO CTPYKTYPHBIM (OpMYyJIaM COTIAaCHO HOMEHKJIATYpPE; ONpPeaeiTh IPUHAAICKHOCTD K
KJIACCY OpPraHWYECKHUX COCIAMHEHUH; IPUBOAWTH YPAaBHEHMsI COOTBETCTBYIOIIMX XUMHUYECKHMX PEaKLUM;
UCMOJb30BaTh 3HAHUSA MEXAHM3MOB OPraHUYECKUX peakUUd JUisi OOBSICHEHUS INPOTEKAaHUs PEeaKUUid U
IIpe/ICKa3aHus YCIOBUM MX MPOBEACHHUS; I0JIb30BAThCA XMUMHUUYECKOM JIUTEpaTypoi (CrpaBOYHOM, Hay4yHO-
NEpUOMYECKO M Jp.); MPOBOAUTh KAYECTBEHHBIC PEAKLUUU Ha Pa3IMyYHble KJIAaCcChl OPraHUYECKHX
COCIMHEHMM M MX OTAEIBbHBIE IIPEICTABUTENIN; IPOBOAMTH KAYECTBEHHBIM JJIEMEHTHBIA aHAIU3
OpPraHUYECKUX COEIUHEHUH; BBIOMPATh METOJbl BBIJCIEHHS, OYMCTKM M HACHTU(GHUKAIMM OPraHUYECKUX
COCIUHCHHM.

2 MecTo TUCHUILIAHBI B CTPYKTYpe 00pa3oBaTeibHONH MPOrpaMMbl

JucnurninuHa oTHOCUTCA K 0a30Boi yacTu 6110ka 1 «Jluctuummusel (MOIyITH )»
[TpepeKkBU3UTH AUCHUTIUTHHBL: Omcymcmeyom

[TocTpexBu3uThl muctUIIuHbL: b.1.5.20 Xumuueckue npoyeccol 8 MOLEKYAAPHOU OUOIO2UU

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUIJINHE

Hpouecc HU3YyYCHUA NUCHUIIIIMHBI HAIIPABJICH HA (I)OpMHpOBaHI/Ie CICAYIOIUX PE3YJIbTATOB O6y‘IeHI/I$I

[Inanupyemblie pe3yabTaThl 00y4eHUs 110 JAUCLHIIHHE, XapaKTepU3yIoLIe DOpMUPYEMbIE KOMIIETEHIIHH
STanbl GOPMHUPOBAHUS KOMITETCHIINH

3HaTh: OIIK-2 criocoOHOCTBHIO

OCHOBHBIE TTOHSTHS, TEPMHHOJIOTHIO, IIEPHOAMYECKII 3aKOH H HCIOJIb30BaTh HKOJIOTUYECKYIO

NEPUOJINYECKYIO CUCTEMY XUMHYECKUX JIEMEHTOB, KOJTMUECTBEHHBIE IpaMOTHOCTh U Oa30BbIe

3aKOHBI B XUMUH, UX (OPMYIUPOBKHU U POPMYIIbHBIE BHIPAKECHHUSI. 3HaHUA B 00JacT (PU3MKH,

YMmern: XMMUH, HAayK 0 3emiie U

MPUMEHSTH MTPaBHJIa U 3aKOHBI XUMHUH B pacyeTax UCXOIHBIX Macc, 00be- |OHOIOTHU B )KU3HEHHBIX

MOB PacTBOPOB U T.II. IPY MPOBEIEHUH KOJIMYECTBEHHOTO aHAITN3a. CUTYyallUsX; IPOTHO3UPOBAThH

Baajnersn: MOCJIEICTBUS CBOEH

IpaBUIaMU OOPALIEHUS C XUMHUUECKUMH BELIECTBAMH, OCYI0M, Tpubo-  |mpodeccuoHaIbHON

pami, a TaKxke ¢ BHIOOpOoM Hambosiee 6€30MacHbIX U HaUMEHee TPYJ0EMKHUX | 1eATeIbHOCTH, HECTU

METOIOB aHaJIN3a; 0a30BBIMU KOJUYECTBEHHBIMH U KAQUECTBEHHBIMH METO- |OTBETCTBEHHOCTb 3a CBOM

JAMHU UCCIIEIOBaHMsl OKPY’KaloLlel JelCTBUTENILHOCTH U 00pa0OTKH NOJIy- | peLICHHUSI




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre

sTansl HOPMUPOBAHHS KOMIETEHIUH

DopmMuUpyeEMbIE KOMIIETEHLIMU

YCHHON
uHpOpMaluu.

4 CTpyKTYpa H coJepkaHue JUCUUIIIHHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO0mmias TpyA0eMKOCTh AUCITUIUIMHBI COCTABIISAET 4 3a4eTHhIC eAMHUIIbI (144 akaeMHUYeCKUX 4acoB).

TpynoeMKoCTb,
Bun pabotet aKaJeMHUYECKHIX 9acOB
1 cemectp 2 ceMecTp BCETO
OO0masi TPy10€MKOCTh 72 72 144
KonTakTHas padora: 34,25 34,25 68,5
Jlexmum (J1) 18 18 36
Jlaboparopusie pa6otsr (JIP) 16 16 32
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHAas pa6oTa: 37,75 37,75 75,5
- camocmosimenvbHoe usyuerue pazoenos (puzuveckue
CBOLICMBA Y21e8000P0008 U UX NPOUZBOOHBIX, NPUMEHEHUE
omoenbHbIX npedcmasumenetl y2iee000po008 U ux
NPOU3BOOHBIX, CBOUCMBA NOTUYUKTUYECKUX APOMATNUYECKUX
V211e6000p0008, 08yX- U MpexamomHvle GeHovl, ceoUcmaea
OMOENbHBIX Npedcmasumencii y2ne60008);
- CAMON0020mosKa (Npopabomka u nO8MopeHuUe IeKYUOHHO2O
Mamepuana u Mamepuaia y4eOHuKo8 u y4eOHvix nocooutl,
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM
Bupa utoroBoro KOHTpoJIs (3a4eT, IK3aMeH, aug. 3au. audg. 3au4.
AU pepeHupOBAHHBIN 3a4eT)
Pazensr quctuIuineel, U3ydaeMeie B 1 cemecTpe
KommnuectBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paszznena BCETO abota
T 113 | 1P pabora
1 BBejieHue B XUMHIO 6 2 - 2 2
2 TepMoarHAMIKA XUMUYECKHX TPOIIECCOB 10 2 - 2 6
3 XnMHYecKasi KHHETUKA. XMMHYECKOE PABHOBECUE 8 2 - 2 4
4 PacTBopbl 16 4 - 4 8
5 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKITNH 6 2 - 2 2
6 ["anbBaHMYECKUI 37I€MEHT. DNEKTPOJIbI 1-r0 U 2-T0 12 2 - 2 8
pona
7 Onexrponus. 3akoHsl Papajes 7 2 - 1 4
8 Koppo3sus u 3amura MeTajuioB OT KOppO3uun 7 2 - 1 4
Uroro: 72 18 16 38

Paznensr AUCHUIUINHBI, U3y4aCMBIC BO 2 CECMECTPE

Ne \ HanmenoBanue pa3nenon

KonnuecTtBO yacoB




paszaena ayJUTOpHAs ——
BCETO abota
T 113 | Jip paborta
1 Teopernueckne TPEACTABICHUS B OPraHHMYECKOU 10 2 - 4 4
XUMUU
2 [IpenenbHBIC U HENPEACIbHBIE YTIIEBOIOPOIBI 8 2 - 2 4
3 ApOMaTHYECKUE YTIIEBOAOPOIBI 8 2 - 2 4
4 ["ajioreHonpon3Bo/IHBIE YTIIEBOIOPOI0B 6 2 - - 4
5 CrupTbl 1 HEHOJIBI, TPOCTHIE d(PHUPHI 8 2 - 2 4
6 AJbETHIBI U KETOHBI 8 2 - 2 4
7 KapOoHOBBIEC KMCIIOTHI ¥ UX TTPOU3BOIHBIC 8 2 - 2 4
8 A30TcojiepKalle OpraHnYeCKUe COSAMHEHUS: 6 2 - - 4
AMHHBI 1 HUTPOCOCTNHCHHUS
9 Brooprannygeckue coeTMHEHUS 10 2 - 2 6
Wroro: 72 18 16 38
Bcero: 144 36 32 76

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI
1 cemecmp

Pa3nes 1 BBenenue B XumMuio

Onpenenenne xumund. OCHOBHBIE pa3zienbl XUMUU. [IoHATHS BelecTBa U XMMHYECKON pEaKLHU.
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COCITMHEHHN. ['a30BbIe M CTEXHMOMETPHUECKUE 3aKOHBI.
XUMUYECKUH 3KBUBAJICHT. 3aKOH 3KBUBAJICHTOB (3aKOH Puxrepa).

Pa3nes 2 TepMoagnHaMuka XMMHYECKHUX NPOLIECCOB

OcCHOBHBIE NTOHATHUSA U ONPEAEICHUS XUMUYECKON TEpMOINHAMUKHU. 11epBbIil 3aK0OH TEPMOAMHAMUKHI
U ero IMpujoXKeHHE K IMpolieccaM B HjeanbHOM rasze. [loHaTue TemioBoro 3gpgexkra XMMHUUECKOH PEeaKIiy.
CranyapTHble SHTAIBIINK 00pa30BaHMs U CrOpaHMs BellecTB. 3akoH ['ecca u ciencTBUS U3 HETo.

HampaBnenne xumuyeckoil peakuuu. BTopoil 3akOH TepMOIMHAMUKU. ODHTPONMs Kak (QyHKIUS
COCTOSIHHMS CUCTEMBI. MI3MEHEeHHMe DHTpPONMH B HEKOTOPBIX Ipoleccax. TpeTuil 3aKOH TEPMOAMHAMUKHU.
AOCOIIOTHBIE 3HAYEHUS CTAaHJAPTHBIX SHTPONHUI BeuecTB. Kpurepun HanpaBieHHOCTH CaMOIIPOU3BOIBHOTO
npoliecca B 3aKpbhITON CUCTEMBI. TemnepaTypHas 3aBUCUMOCTb CTaHAAPTHBIX dHeprun ['nb66ca, sHTANIBINYT U
SHTPOIIUH XUMUYECKO PEAKLUN.

Pa3znen 3 Xumuyeckass KHHeTHKA. XUMHYeCKOe pABHOBeCHe

KuHeTtnka romMoreHHbIX XMMHUYECKUX peakuuil. OCHOBHBIE MOHATUS U onpeneneHus. OCHOBHOM
IIOCTYJIAT XMMHMYECKON KUHETHKU. KuHeTHMueckue ypaBHEHUS U METOAbl OINPEACIEHUS IOPSAKOB
XUMHUYECKUX peakuuil. BiusHue Temeparypsl Ha CKOpOCTh XuMuueckux peakuuid. IIpasuno Bant-T'odda
U ypaBHEHHE AppeHuyca. DHEprusi akTHUBAlMUU. AKTUBHUPOBAHHBIMN KoMIuleKc. OCOOCHHOCTH KHHETHKH
TEeTEPOreHHBIX pPEAKUMN. BiusHHEe IUCHEPCHOCTH Ha CKOPOCTh IPOTEKaHUs TE€TEPOTCHHBIX PpEaKIUil.
Hupdysus. Konseknus. 3akon duka. Kunernueckuil U nmepexoAHbIH peXUMbl T€TEepOTEeHHBIX PEaKIHi.
TBepnodazupie peaknnn. OcHOBBI KaTanu3a. OCHOBHBIC MOHATHS M ONpeAeTIeHus. MeXxaHnu3M MpOoTeKaHUsI
KaTAINTUYECKUX (MM UHTuOMpyembIx) peakiuil. Yucno o6opoToB katamuzatopa. I[IpoMoropsl u
KaTAINTUYECKHE s1/1bl. | 'OMOTeHHBIN KaTtanu3. ['eTeporeHHpli KaTanus.

Buasl, 0co6eHHOCTH U XapaKTEepUCTHKH XUMHYECKOro paBHoBecus. OOpaTuMble M HeoOpaTHMbIe
XUMHUUYECKHE peakiuu. Buasl u oco0eHHOCTH XUMHUYeCcKoro paBHOBecHs. KonuecTBeHHbIE XapaKTePUCTHKHI
XMUMHYeCKOoro paBHoBecus. 3akoH I'ynpadepra — Baare (3akoH neiicTByronmx macc). CocTosIHHE HCTHHHOTO
JUHAMHYECKOTO0 XMMHMYECKOTro paBHOBecus. IIpuHIMI MHUKpocKomudeckod oOpaTumoctu. BrusHue
pa3nuyHbIX (PaKTOPOB HAa XMUMHUYEecKoe paBHOBecue. OCOOEHHOCTH PaBHOBECHM B reT€POr€HHBIX CHCTEMaXx.
[Tpunmun Jle [arense — bpayna.

Pa3nen 4 PacTBopbl



OOmme cBOMCTBa pacTBOPOB. TepMOIMHAMHYECKHE XapaKTEPUCTHKU Mpolecca 0Opa3oBaHUS
pactBopoB. McTrHHBIE pacTBOPHI U qucHepcHble cucteMbl. ConbBaTalus, CobBaT, COJIbBaTHas 000JI0UKa U
KOOpJIMHAIIMOHHOE YHCIIO cosibBaranuu. Kiaccudukauss pacTBOpOB. ASPO30JH, MEHBI, IMYIbCHH U
cycrieH3uu. CriocoObl BbIpaXXEHHs] COAEpKaHMsS PACTBOPEHHOTO BEUIECTBA B pPacTBOpe (MOJISIPHOCTb,
HOPMaJIbHOCTh, MOJISITBHOCTh, TUTP, MAaCCOBAasi U MOJIbHAS A0JH). HachIeHHBIN pacTBOP U paCTBOPUMOCTD.
[TonspHble W HEMOJSPHBIE PACTBOPUTENU. DJICKTPOIUTHUECKAs IUCCOLUAIUS PACTBOPOB JIJIEKTPOJIUTOB.
Crenens muccornuanuu. M3oronndeckuii koddumuent. ConpBaTanusi HENEKTPoauToB. KojumratuBHbIC
CBOMCTBa pacTBOPOB: JAaBJICHHE HACBHIIIEHHOTO Mapa JEeTY4ero pacTBOPUTENSI Ha pacTBOPOM; 3akoH Pays,
TeMIIepaTypbl KHIIEHUSI U 3aMEP3aHusl PAaCTBOPOB JICKTPOJIUTOB U HEIIEKTPOIUTOB; F0YIMOCKONUYECKAs 1
KPUOCKOIHUYECKasi MOCTOSTHHBIE; 0CMOC, OCMOTUYECKOE JlaBjieHHe U ypaBHeHue Bant-I'odda.

PactBopsl  anekTponurToB. Jluccommanms cinabbIx  37eKTponauToB. KoOHCTaHTa quicconMaIuu
(noHM3aIuu) CiIadbIX KHCJIOT M OCHOBaHMM. 3akoH pazOamieHus (pasBeaecHus) OctBanpaa. Kaxkymascs
CTENeHb JMCCOLMAIMM CHJIBHBIX JJEKTpoJUTOB. Meton axtuBHOcTe Jlptomca. DddexTuBHasA
KOHIIeHTpanus (akTUBHOCTH). Koaddumuent axkruBHocTH. MoHHas cwma. YpaBuenue JleOas-Xrokkemns
(npenenpubiii 3akoH JleOas-Xrwokkens). VoHHbIE paBHOBeCHs B BOJHBIX PacTBOpax 3JIEKTPOIUTOB,
aBTONpOTONM3 BOAbl. MOHHOE mMpousBeAeHHe BOJbl. BonopoaHbIil M TUAPOKCUIBbHBIN Mokazarens (pH u
pOH). 'mnponus coneii. Koncranra u crenens rugponusa. [Ipoussenenne pacTBOPUMOCTH.

Pazgen 5 OxkucauTEeIbHO-BOCCTAHOBUTEIbHbIE PeAKIMHU

OcCHOBHbIE TOHATHUSI M OIpPENEICHUS: OKHUCIUTENb, BOCCTAHOBUTEb, CTEIEHb OKUCIEHUS W
JIEKTPOOTpHULIATEIbHOCTh. [IpaBuna ompenesneHust CTENEHU OKHUCICHHS SJEMEHTa B COCIUHEHMHU.
Baxneiiiune oxuciuren U BOcCTaHOBUTENU. OKHUCIUTENbHO-BOCCTAHOBUTENbHASL JIBOMCTBEHHOCTD.
Knaccugukaius oKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLUN: MEKMOJIEKYISIPHbIE, BHYTPUMOJIEKYIISIPHbIE
JUCIPONOPILIMOHUPOBAHNUA M KOHTpHponopuuoHupoBanusi (konmyrauuu). CocraBienune OBP meronom
HMOHHO-3JIEKTPOHHOI0 6anaHca (MeToJl motypeakuuil). BiausHue cpeabl Ha MEXaHU3M peaKkIHy.

Pa3nen 6 NanbBaHuYecKkHid 3J1eMeHT. JJIeKTpoabl 1-ro u 2-ro poaa

Onexrpoausle mpoueccel. OcHOBHbIE omnpeaencHus. lloTeHnuanbl 3J€KTPOXMMHYECKONH CHUCTEMBI.
JIBoiiHOW onexkTpuueckuit cioil. KonrakTHei W muddy3noHHBI noTeHIManbl. ColleBO  MOCTHK.
OnexTponHslli norteHuMan. YpasHeHue HepHcra. CraHmapTHBI BOJOPOIHBIM 3JIEKTPOL. YpaBHEHHE
Hepucra 1 BomopoaHOro anekrtpoaa. PsAx  CTaHZApTHBIX JJIEKTPOAHBIX TMOTEHIHMAIOB METAJJIOB.
Knaccugukanus 35mekTposoB: syeMeHT BecToHa, ra30Bble JIE€KTPO/Ibl, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIN
AJEKTPOJI, MOHOCEJIEKTUBHBIE 3JIEKTPOAbl. XUMHYECKHE U KOHLEHTPALMOHHBIE raIbBAHUYECKHUE DJIEMEHTHI.
OnemenT [lanunans-Axo6u. TepMomHaMHUKa OKUCIUTEbHO-BOCCTAHOBUTENBHBIX MpolieccoB. [Ipaktuueckoe
MPUMEHEHNE XUMUUYECKUX UCTOYHUKOB TOKA. AKKYMYJISATOp. TOIUIMBHBIN 3JIEMEHT.

Pasznen 7 Daekrpoaus. 3akonsl Papanes

DNEKTPOIN3 ¢ XUMHUYECKUM PA3JIOKEHHUEM 3JIEKTpoAa. DJIEKTPOJIU3 C XUMUYECKUM pPa3iokKeHUEM
pacTBOpUTENS. DJEKTPOJIM3 PACTBOPOB COJIEH METAJUIOB C PaCTBOPUMBIMHU aHOJAMHU, M3TOTOBJIEHHBIMHU W3
TUX K€ MeTaJJIoB. BO3MOXHBIE KaTOJHBIE W aHOJAHBIE TPOIECCHl MNpPHU DBJIEKTPOJIU3E PACTBOPOB
NMEeKTposINTOB. 3akoHbl Papanes. IlpakThueckoe NpPUMEHEHHE DIEKTPOIM3a. JIEKTPOIUTUYECKOE
papunupoBanue. [anpBaHoruactuka. ['ampBaHocTerms. KuHeTHKa 3JIEKTPOXMMHYECKHX IPOIECCOB.
CkopocTb 371eKkTpoHoro npoiecca. IlnotHocts Toka oomeHa. Ilonspuzanonnas kpusas. Auddysnonnoe
nepeHanpsikenue. YpasHenue Tadens.

Pa3nes 8 Koppo3us u 3ammmra MeTa/uIoB OT KOPPO3HH

Kopposust meramnos u criaBoB. Kiaccudukanusi KOppO3HOHHBIX CPEJl, pa3pyIICHHH U MPOIIECCOB.
ITokazarenu cCKOpOCTH KOppO3uH. XUMHUYECKas (ra30Basi) KOPpPO3Hs: BUABI U Pa3HOBUAHOCTH. 3aKOHBI pOCTa
TOJIIIMHBI OKCHUIHBIX IIJIICHOK. :‘)J'IeKTpOXI/IMI/I'-ICCKaSI KOppO3usa: NpUYUHBI U MCXaHU3Mbl BO3HUKHOBCHUS.
Bnusiaue pasznuuHbIX (AKTOPOB HAa CKOPOCTh 3JIEKTPOXUMHUYECKOW KOPpO3WH. 3alMTa METaUIOB OT
Koppo3uu. PannonanbHoe KOHCTpyupoBaHue. JlermpoBaHue MeTaNIMYECKUX MarepuaioB. V3meHeHue
COCTaBa U CBOWCTB KOPPO3UMOHHOM cpefbl. [IpoTekTopHas (aHOAHAS) 3aIInTa. 3alIUTHBIE MOKPHITHS.

2 cemecmp

1 TeopeTnyeckue npeacCTaBIeHUS B OPraHUYecKOil XUMHUH
BBenenne B opranumyeckyro xumuio. lIpenmer, uMCTOpUYECKMH OYEpK pa3BUTHUS W 3HAYCHHE
OpraHu4ecKod XuMHuH. TeopeTudeckue BO33pEeHMs B OpraHU4eCKON XUMHUH. Teopus CTpOEHUsT OPraHUYECKUX
6



coenunennii  A.M. bytnepoBa. M3omepuss  (CTpykTypHas, KoH(MOpMaIMOHHAs, T'€OMETpUYECKas,
onTuyeckas). Tumel XUMHUUYECKHX CBsize. [mOpummmszanus. B3anMHOE BIMSHHE aTOMOB B MOJIEKYJIC
(MHOYKTUBHBIA U Me30MepHBINA 3¢ dekTrl). TUmbl opraHuuecKkux peakiuil U pearenToB. [IpencraBieHus o
MexaHu3Mme peakuuu. Kinaccudukanus opraHnyecKkux CoeAMHEHUH.

2 llpenenbHble M HenpeaeabHbIE YIJIEBOAOPOABI

Ankanvl. 1'0OMOJIOTMYECKUI psJl, HOMEHKJIATypa, u3omepus. [IpupoaHble UCTOUYHUKH NPEAeIbHBIX
yraeBoaopoaoB. Croco0sr nonyuenusi. @usudeckue cpoiictea. Ctpoenue (ocodernnoctu o-cpsizeir C-C u C-
H B mMonekynax ankaHoB). XMMHUYECKHE CBOMCTBA (peaklUy PaguKaIbHOIO 3aMELICHHS: TaJloreHupOBaHuE,
OKHCJICHHE, HUTPOBAHUE, CYIb(POXIOpPUPOBAHHE, TEPMUUYECKHUE NpeBpamieHus). CTaOMIbHOCTh ANKHIBHBIX
paaukaioB. TepMuyecKuil U KaTaTUTUYECKUI KPEKUHT.

Anxenvl. Anxkunvl. Anxkaouenwvi. L'oMonorndeckue psabl, HU30MepHs, HOMeHKIaTypa. CrnocoOsl
nonydeHusi. dusznueckue cBoicTBa. OCOOEHHOCTH CTpOCHHS (MpUpPOAA TBOMHONW W TPOWHOH CBs3EH).
XUMHUYECKHE CBOWCTBA AalKEHOB. OIEKTPOQWIBHOE W  paJuKalbHOE TpHCcOeAnHEeHHe. Peakiuun
paZuKaIbHOTO AJUTWIBHOTO 3aMelneHus. OkuciaeHue (3MOKCHAMPOBAHHUE, THAPOKCUIMPOBAHHUE, O30HOJIM3,
KECTKOE OKHCIIeHHE). XHMHYECKHE CBOMCTBAa aJIKMHOB. Peakuuu 37meKTpopMIbHOTO U HYKJICO(UIBHOTO
npucoenuHeHus. KucinorHele cBoicTBa ankuHOB. OkucieHne. XUMUYECKHE CBOWCTBA  CONPSIKEHHBIX
nueHoB. uknonpucoenunenue. Onuromepusanvsi U IMOJIMMEPU3ALNsS HENPEIENIbHBIX YIVIEBOJIOPOJIOB.
buopaznaraemsie u OvoHEepasznaraeMble MOJIUMEpHI.

3 ApomaTuyecKHe yriieBo0poabl

Apenbl. Knaccuduxkanus. [Ipusnaku apomarnunoctu. OtnenbHble npeacTtaButenu. Mzomepus, Ho-
MeHkarypa. [IpuponHbie HCTOYHUKHE apoMaTHdecKuXx coenuHeHuid. CriocoObl nmomydenus. CtpoeHne OeH-
3071a. XMMUYECKUE CBOMCTBA (peaKIuy MEKTPOGUILHOTO 3aMEIIEeHUs] B apOMaTUYECKOM Koliblie). OpueH-
TaHTBI IEPBOTO U BTOPOTO POJa, UX BIMSHHE HA PEAKIIMOHHYIO CIIOCOOHOCTb M OPUEHTAIUIO JIEKTPO(pUIb-
HOro 3aMenieHus. [IoHATHEe 0 MHOTOSIAEPHBIX apeHax C U30JIMPOBAHHBIMU M KOHJIEHCUPOBAaHHBIMHU KOJIbI[a-
MHu. KaHIIEpOreHHOCTh ApOMATHYECKUX COECUMHEHU M.

4 T'aJ1IoreHONPOU3BOAHbIE YIJIEBO0PO/10B

Knaccudukanus, usomepusi, HomMeHkIarypa. CrocoObl monmydeHus. DOu3ndeckue W XUMUYCCKHE
cBoiicTBa. ['omonuTuueckue peakunu. KOHKypeHTHOCTh peakiuii HyKJIeO(PHIbHOTO 3aMeUIeHUs Sy U JId-
MuHHpoBaHus E. @akTopsl, BIUsAIONINE HA MEXaHU3M peakuuu Sy u E.

5 Cnuprtsl U ¢enoJnl. [Ipoctoie 3¢upbI

Knaccudukanus cnuproB. OnHoaTOMHBIE CIUPTHL. ['oMoornyeckuil ps, u3oMepusi, HOMEHKJIaTypa.
Crnioco6b1 mosyuenust. Pusudeckue cpoiicTBa. CTpoeHne. XUMHUYECKHE CBOWCTBA (KMCIOTHO-OCHOBHBIE,
HYKJIEOQUIBHOE 3aMEIlleHNEe THAPOKCUIBHON TIpYyMIbl, OKUCICHHUE, BHYTPUMOJIEKYJSPHAS U MEXKMOJIEKY-
JSIpHAs IeTHJIpaTaIys).

buotpanchopmaliys aakorosis B OpraHu3Me 4eJoBeKa.

Msoroatomubsle cnupTbl. PeHousbl U HadTONBL. ApoMaTHdecKue cupThl. TOKCHYHbBIE CBOMCTBa de-
HOJIOB.

Knaccugukarus npoctsix 3¢pupos, nzomepusi, HomeHkiaarypa. Criocoos! nonydenus. dusndeckue u
XUMHUYECKHE CBOICTBA (OCHOBHOCTb, PacIlleIIEHHE TaJIOr€HOBOIOPO/IaMH, OL-TaJIOTEHUPOBAHUE).

6 Anbaeruabpl 4 KETOHbI

N3omepus u HoMeHkIatypa. CriocoOsl nonydenus. Gusznueckue cBoiictBa. CTpoeHne KapOOHUIBHOM
rpynnbsl. CpaBHEHHE PEaKIMOHHON CIIOCOOHOCTH albJIETH/I0B M KETOHOB. XMMUYECKHE CBOWCTBA (peakluu
HYKJIE(PHIBHOTO MPUCOSINHEHHS 110 KapOOHMIIBHOM IpyIile, OKUCICHWE U BOCCTaHOBIIEHHE, TajgodopMHas
peaKIusi, OIUToOMepr3aIius).

7 KapOoHoBbIe KHCJOTHI U X POU3BOAHbIEC

Knaccudukanusa. Haxoxnenue B npupose. ['oMonoruyeckuit psja npeoenvHbvix MOHOKAPOOHOBbIX K-
crom. duzndeckue cBoiictBa. CTpoeHHe KapOOKCHIIBHOW Tpymmbl. XMMHUYECKHE CBOWCTBA (KHUCIOTHOCTB,
HYKJIeopUIbHOE 3aMelieHne, aekapOookcunupoBanue). [lomydeHnne u cBOCTBa (PYHKIIMOHAIBHBIX TPOU3-
BOJIHBIX KapOOHOBBIX KUCIIOT: COJIEH, CIIOKHBIX 3(UPOB, aHTUJPUIOB, TAIOTEHAHTHIPUIOB, aMHUJIOB U HUT-
puioB. CpaBHEHHE alUIMPYIOIIEH CTOCOOHOCTH.

Huxapbonogvie Kuciomol, apomamuyecKkue u HenpeoeibHvle KapOOHOBble KUCI0Mbl: OCHOBHBIE CIIO-
coObI mosrydeHus u cBoicTBa. Kupsl u macna. [lonarue o mununax. buoposas Tumumos.

T'uopokcuxucnomol u okcoxkuciomsi. Knaccupukanus, usomepus, HoMeHknarypa. OCHOBHbIE Mpej-
craButenu. OnTuueckas U3oMepusi TUIPOKCUKHUCIOT. CriocoObl nonydenus. OcobeHHOCTH cTpoeHus. Pu-
3UYECKHUE U XUMUYECKUE CBONCTBA.

8 A3oTcoaepikamme opraHuYecKre COeJTMHEHUs: AMMHbI M HUTPOCOEIMHEHHUA



Amunwr. Knaccuduxanus, nsomepus, HoMeHknarypa. CrocoObl noydeHusi. @u3ndeckue CBOMCTBA.
Crpoenune. XUMHYECKHE CBOMCTBA (KMCIOTHO-OCHOBHBIC M HYKJICO(UIILHBIE CBOWCTBA, PEAKIIMU C a30TH-
CTOH KHCIIOTOM, 3NIEKTPOPMIBHOE 3aMEIIEHUE B apOMaTUYECKIX aMHHAX ).

Humpocoeounenuss. Homenknarypa. CriocoOsl monydeHus. OU3N4ecKne U XMMUYECKHE CBOWCTBA.
TokcHUHOCTH a30TCOEPKAIMX OPraHUUECKUX COEAMHEHUH.

9 buooprannyeckue coeUHEHUs

Amunokucromulr. Knaccudukanms, usomepus, HoMmeHkiIarypa. Haxoxxaenue B nmpuposae. OCHOBHBIE
npencraButenu. CrnocoObl nomydeHus. Ousnyeckre 1 XUMUYECKUE CBOMCTBA (peakUuu MO0 aMHHO- U Kap-
6okcunbHOM rpynnam). [lomunentuasl. benku. L{Betnsie peakuu Ha Oenku. Jlenarypanus 6enka. buoino-
rHYeCcKOe 3HaUeHHE aMUHOKHUCIIOT U OENKOB.

Venesoow. Knaccudukarus. [lomyuenne. @usnueckne u XxuMuueckue cBoicTBa. OTaeNbHBIE TIPEI-
craButenu. [lonsatue o rmuko3ugax. BoccranapnuBaroiue ¥ HEBOCCTaHABIMBAIOIINE Aucaxapuipl. Onuro-
u nosmcaxapuasl. Kpaxman. ['mukoren. Kiteruatka. buopois yriesonos.

4.3 JlabopaTopHble padoThbI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kozr-s0
paszena 4acoB
1 cemecmp

1 1 Texnnka 6e30macHOCTHA. 3HAKOMCTBO C JJAOOPATOPHBIM 000PYIOBAHUEM. 2

2 1 OKBUBAJICHT. 3aK9H SKBUBAIICHTOB. Onpenenenne SKBUBAJICHTa MarHus B 2
pEaKIiH C CePHOMN KUCIIOTOM.

3 4 Kunernka xuMuyeckux peakuuid. XuMHUYECKOe paBHOBECHE 2

4 5 Konunentparus pactBopos. [IpuroroBieHue pacTBOPOB ¢ 3aJaHHON KOHIICH- 2
Tparmei

5 5 DNEeKTpOoNUTHIECKas TUCCOIUAIHSL. PacTBOPHI AIEKTPOIUTOB. 2

6 5 pH cpenpl. 'maponus coneil. 2

7 6 OKHUCIUTETHHO-BOCCTAHOBUTEIIbHBIE PEaKLIUH 2

8 8 Onextponus. Kopposus merammor. CriocoOBI 3aITUTH OT KOPPO3HH. 2

2 cemecmp

1 1 OcHOBHbIE IIPaBUJIa U OpraHU3aLUs PabOTHI B 1a00paTOPUH OpraHuye- 2
CKOW XMMHH. 3HAKOMCTBO C XMMHYECKOU MOCYI0H U 000py0BaHUEM.
Texnuka 6e3omacHOCTH MpH paboTe B XUMHUYECKOH J1abopaTopuu op-
raHU4EeCKON XUMHH.

2 1 KayecTBeHHBIH 37IeMEHTHBIN aHaJIU3 OPraHMYECKUX COSAMHEHUM. 2

3 2 HenpenenpHple yriieBOAOPOABI: TOJNYYeHHWE W H3y4YeHUE (HU3HKO- 2
XMMHUYECKHX CBOUCTB.

4 3 ApoMaTuyeckue yrieBOJOpOJbl: HU3ydeHHE (PU3MKO-XUMUYECKUX 2
CBOMCTB.

5 5 Crnuptel 1 (heHombl, TpocThie FGUPHL: U3ydeHHEe PUZUKO-XUMHUUECKUX 2
CBOMCTB.

6 6 AJbIerupl ¥ KETOHBI: MOJyYeHHE M U3ydeHHe (DU3MKO-XMMUYECKUX 2
CBOMCTB.

7 7 KapOoHOBBIE KHCIIOTHI: MOJyYeHHE M U3ydeHHE (U3NKO-XUMHUYECKUX 2
CBOMCTB.

8 8 AMUHOKHCIIOTHI ¥ YTJI€BOJIbI: 3yUeHHE (PU3NKO-XUMHUECKUX CBOMCTB. 2
HUroro: 32




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. I'munka, H. JI. O6mas xumust [Tekct] : yueOnuk s O6akamaBpoB / H. JI. I'munka.- 19-e usn.,
nepepad. u gom. - Mocksa : IOpaiit, 2013. - 901 c. - (bakanasp. ba3osrit kypc). - [Ipun.: c¢. 880-887. -
bubnwmorp.: c. 888. - UmeH. yka3.: ¢. 889-890. - [Ipenm. yka3s.: c. 891-900. - ISBN 978-5-9916-2715-3.

2. I'paan6epr, U. N.Oprannueckas xumus [TekcT]: ydeOHMK ISl CTYJACHTOB BBICIIUX Y4EOHBIX
3aBeJIeHUH, 00yJaromuXCcs MO HAIpPaBICHUSM U CHEIHMAJIBHOCTSIM arpoHoMu4eckoro oopaszoBanus / U. U.
I'pann6epr, H. JI. Ham.- 7-e u3x., mepepad. u gom. - Mocksa : Jlpoda, 2009. - 607 c. - ISBN 978-5-358-
06141-5.

5.2 JlonosiHuTE/IbHAS JINTEPATYpa

1. Vraii, . A. O0masa u Heopranudeckas xumus [Tekcr] : yueO.muis By3oB / SI. A. Yraii. - M.
:Breicm. mx., 2000. - 527 c. : mn - ISBN 5-06-003751-7.

2. UBanos, B. I'. Opranmdeckas xumus [Tekcr] : y4e6. mocobue mis By3os / B. I'. Banos, B. A.
I'opnenko, O. H. T'ea.- 5-e u3n., crep. - M. : Axanemus, 2009. - 624 c. - (Briciiee npodeccruoHanbHOe
obpazoBanmue). - bubmmorp.: ¢. 603-604. - And. ykas.: c. 605-617. - ISBN 978-5-7695-5834-4.

3. IMapmmnua, U. H. Oprannyeckas xumus [Tekcr] : nmpaktukym: yueb. mocobue s By3os / M. H.
[Mapmmna, E. A. CrporanoBa, 3. B. CrpoeBa. - Openbypr : TI'OY OI'Y, 2007.
Y. 1 : Ilomyuenue, CBOWCTBA M KAYECTBEHHBIN aHAIN3 OpraHndeckux coeaunenuit. - 2007. - 196 c.

5.3 llepuoaguueckue u3aHus

1. XKypHan ananuTuyeckoil Xumuu : )xypHai. - M. :Akanemusnaruentp "Hayka" PAH, 2016.
2. Opranuueckas xuMus : peepaTuBHslii xkypHai. - M. : BUHuTHU, 2008.

3. Xumus u xu3Hb - XXI Bek : xxypHai. - M. : Aredctso "Pocneuars”, 2015.

4. )KypHan Heopranndeckoi XumMuu: xxypHait. — M.: APCMU.

5. Xumus u xu3Hb — XXI Bek: )xypHai. — M.: ArenctBo "Pocrievars".

5.4 UuTepHeT-pecypcesbl

1. SCOPUS [Dnektponnsiii pecypc] : pedeparuBHas 0a3a naHHbIX / koMmanus Elsevier. — Pexum
noctyna: https://www.scopus.com/, B tokanbHoit cetr OI'Y.

2. ANCHEM.RU [Dnextponnsrii pecypc] : Y4eOHHMKH, CIPaBOYHUKH, METOAWKH, KXYPHAIBI IO
aHAJTMTHYECKON XUMHUH. — Pexxum noctyna :www.anchem.ru/

3. AmericanChemicalSociety [DaekTponHbIii pecypc] : 0a3a maHHBIX. — Pexum mgocryna:
https://www.acs.org/content/acs/en.html, 8 moxansHoit cetn OI'Y.

4. RoyalSocietyofChemistry[Dnekrponnsliii pecypc] : momHoTekcToBas 0a3a ganHbIx / Koponesckoe
XHMHUUecKoe obiecTBo BenmukoOpuranuu. — Pesxxum noctyma :http://pubs.rsc.org/, B nokansHo# cetn OI'Y.

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

1. Onepanmonnast cucrema MicrosoftWindows (B pamkax nuiiensuonnoro cormamenus OVS-ES
obecrieyeH Bech KoMITbIoTepHbIH mapk OI'Y).

2. ITaket Hacronmpubix mpuiaoxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax munenszunonHoro cornamreHust OVS-ES obecnieuen Bech KOMIBIOTEPHBIN TTApK
OI'Y) nist mOArOTOBKH TEKCTOBBIX JOKYMEHTOB, 00pabOTKH 3KCIEPUMEHTAIbHBIX PE3yIbTaTOB U JIEMOHCT-
panuy npe3eHTalum.

3. ABTOMaTuU3MpOBaHHAs WHTEpPAKTHBHAsA cucTeMa cereBoro  tectrupoBanus - AMWCCT
(3apeructpupoana B POCIIATEHT, CBuuerenscTBO O rocylapCTBEHHOW pErucTpanyy NporpamMMmbl JUIs
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OBM Ne2011610456, mpaBoobnanarens — OpeHOYPICKU TOCYAapCTBEHHBIN YHUBEPCUTET), PEKUM JIOCTYIIa
- http://aist.osu.ru.

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUTLINHBI

AyIMTOpHH OCHAIIEHBI KOMIICKTaMH YYeHUYECKOH MeOelln, TEXHUYECKUMH CPECTBaMH O0Y4eHHS,
CITy>KaIlMMU JUIs TIpeJICTaBlIeHHs yueOHO nHpopMay O0IbIION ayAUTOPUH.
Jlns mpoBeieHus 1ab0paTOPHBIX paldoT 1Mo KypCy XMMHUH Kax/ast 1adopaTtopus 000pyIoBaHa:

1) BoITspkHBIM mIKadOM;

2) PabGounmu cronamu;

3) ITaTuBaMu A71s1 MHAMBHUIyaIbHOTO HA0Opa PEaKTHBOB U JTAOOPAaTOPHBIX MPUHAIIIC)KHOCTEH;

4) [lITatuBeI ¢ TpOOUPKAMH;

5) Habopom 060opynoBanus 00IIero nojab30BaHus (IKCUKATOP, KPUCTAIITU3ATOP, IPOMBIBAJIKHU, ITHHLIET,
TUTEJIbHBIC UL, EPIIH JUIS MBIThS TIOCY/IbI);

6) HaGopamu xumudeckoil mocy/ipl;

7) [Ipubopamu  (cymwmnbHBIM — 1mikad, MydenbHas Te4b, aHaTUTHYeCKWe Bechl, PH-metp
(OTOIIEKTPOKOIOPUMETD, )

8) TabnuuaMu ¥ IUIaKaTaMu.

9) Habopom HE0OX0IUMBIX XHMHUYECKUX PEaKTUBOB.

Jlaboparopuu ocHaiieHbl 00OpyIOBaHUEM (XOJIOAUIBHUKHU, Ae(IIerMaTopbl, KPUCTAILIH3ATOPHI,
HKCUKATOPBI, IITATUBHI ), IPUOOpaMu (HarpeBaTelbHbIC IPUOOPHI, TEPMOMETPHI, BOJISTHBIC U MACIIsTHBIC OaHHU,
npubop KykoBa, mUKHOMETp, pedpakToMeTp, Npudbop i (PpakUMOHHONW Pa3TOHKU MPU aTMOChHepHOM
TaBIICHUH, TPHOOP Ui BaKYyMHOW IEPETOHKH, MPHOOp Ui MEPETOHKU C BOASHBIM NapOM), XMMUYECKOH
nocyaou (MpoOMpKH, XMMHUYECKHUE CTaKaHbl, KOJObI, MEpHas MOCyAa, BOPOHKH, (haphopoBbIe HaAIIKU) U
XUMAYECKUMH PEaKTHBaMH, HEOOXOJMMBIMU Uil TPOBEACHUS JaOOpaTOpHBIX ONBITOB. MMmeroTcs
IAPOCTEPIKHEBBIE MOJIETN MOJEKYT M 00pa3ilbl pa3lIMYHBIX MOJUMEPHBIX COoeAMHEeHUN. B mabopaTopusx
MPEyCMOTPEHBI alTeukKa, , HHAWBHUyAIbHbBIE CPEJCTBA 3aLIUTHI, & TAK)KE CPEICTBA IMOKAPOTYIICHHUS.

[Tomerenue A CaMOCTOSITENBHON Pa0OTHl O0YYaIOUIMXCS OCHAIIEHbl KOMITBIOTEPHOI TEXHUKOM,
noakiIoueHHo Kk cetu "VHTepHer", M obOecrneyeHHMEM JOCTyNa B AJIEKTPOHHYIO HH(OPMaLMOHHO-
obpazoBarenbsHyt0 cpeny OI'Y.

K paboueii npozpamme npunazaromes:

e DOoHJA OLEHOYHBIX CPEICTB Ul MPOBEACHUS IMPOMEKYTOUHOM aTTECTAllMd OOYYaIOIIUXCS IO
JYCIUILINHE;

e Meroanueckue ykazaHus A1 00y4arolUXcsl 10 OCBOSHUIO UCIIUIIITNHBIL.
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