MUHUCTEPCTBO HAYKH 1 BBICILIEI'O ObPA3OBAHN S
POCCUMCKOU ®EIEPALIMA

®eepaabHOe rocyiapcTBeHHOe 010KeTHOe 00pa3oBaTe/ibHOe YUpeKIeHHe
BbICIIEro 00pa3oBaHus
«JIyranckuii rocyaiapcrBeHHbIi YHHBepcHTeT HMeHH Baaaumupa dans»

HNHCTHTYT TeXHOJIOTHI M HHIKEHEPHOH MeXaHHKH
Kadeapa xuMHH 1 HHHOBALIHOHHBIX XHMHYECKHX TE€XHOJIOTHH

‘Hitpekrop MHCTUTYTa TEXHONIOrHI U
T \egoll

i

PABOYAS [IPOTPAMMA YYEBHOM IUCIHUTLIUHBI

XUMMUS

[lo Hanpasnenuto noarotoku 13.03.03 DHepreTHueckoe MaIIMHOCTPOEHHUE
IIpodune noaroroBku «/IBuraresn BHyTPEHHETO CrOPaHHUS»

Jlyranck — 2023



Jlucr cornacoanus PITY /]

PabGoyass nporpamMma y4eOHON JMCHMIUIMHBI «XHMHS» [0 HarpaBieHHIO
noarorosky 13.03.03 DHepreruyeckoe mammHocTpoeHue. — 20 c.

PaGouass nporpamma yueOHOW aucuMriuimHel «XuMHsS» pazpaboTaHa B
cooTBeTCTBUU ¢ DejiepalibHbIM rOCYJapCTBEHHBIM 00pa30BaTe/IbHbIM CTAHAaPTOM
BbIcLIEro oOpa3oBaHus MO HampasieHuto noarotoBku 13.03.03 Duepretuueckoe
MalIMHOCTPOEHHE, npoduias «/lBurarenu BHYTPEHHEr0 CrOpaHus»,
YTBEPXKIACHHOI0 NpruKasoM MuHHCTEpCTBa HAYKHU M Bbicuiero odbpasoBanusi P® ot
28 deBpans 2018 roma Ne 145.

COCTABUTEJIb:
KaH/. TeX. Hayk, noueHt E.W. Bepex-benoycosa

Pabouas nporpaMma NMCLHMIUIHHBI YTBEPXIEHA Ha 3aceaHuu Kadeapbl
XUMMHU U MHHHOBALIMOHHBIX XUMHUYECKHX TEXHOJIOTUH
«# » _qnpess 2043 rona, nporokon Ne
7

3aBeyromuii kKadeapoit XUMUK ¥ JAHOBALMOHHBIX

XUMHYECKHX TEXHOJIOTHM C.I'. KpuBoKOIBICKO
[lepeyTBepkaena: «  » 20 r., mporokon Ne
CornacoBana: 7

Hupexktop MHCTUTYTa TPaHCIIOPTA U JIOTUGTHKN B.B. beikagopos

IlepeyTBepxeHa: «  » 20 r., npotokou Ne

PexomennoBana Ha  3acegaHud  y4eOHO-METOAMYECKOW  KOMMCCHM
WHCTUTYTa TEXHONOTHI U MHKEHEPHOH MeXaHUKH
« » _arpeas 2043 r., nporokon Ne I

[Ipencenarens yuebHO-MeTOMUECKO
KomMUccHH MIHCTUTYTa TEXHOIOTHIA W HHXKEHEPHONW MeXaHUKH /4‘2‘1:1 Acynux

© Bepex-benoycosa E.H., 2023 roa
© ®OI'bOY BO «JIT'Y um. B. JIAJISI», 2023 roa



1. Henau u 321241 OCBOEHUS M CHMILTHHBI (MOTYJIs1)

Heab u3ydeHuss AUCUUIUIMHBI — YTIyOlIeHHe W yCBOeHHE (yHIaMEHTAIbHBIX 3HAHUN B
0o0yacT XUMUHU, KOTOpBIE SIBISIIOTCSA OCHOBOW [UIsl JajbHEHIEro M3y4YeHHs CHeIHalbHBIX
TUCLMIUIMH, a Takke Juid (OPMHPOBAHUS Y BBIIYCKHHKA 00IIenpodecCHOHATbHBIX
KOMIIETECHIINH.

OCHOBHBIMHM  32]a4aMM W3Y4Y€HHUS JUCHUIUIMHBI SIBJISIOTCS TEOpPETHUYECKas U
IpaKTHYECcKasl MOATOTOBKA CTY/IEHTOB 110 BOIPOCAM:

- (¢dopMUpPOBaHHE HAYYHOTO MHUPOBO33PECHUS M Pa3BUTHS B HEM COBPEMEHHBIX (OpM
TEOPETUUECKOIO MBIIIICHHUS;

- YCBOCHHME BEAYIIUX HJCH, MOHATHA W 3aKOHOB XUMHUH, (popmupoBaHHE 0OIIe-yueOHBIX U
CHEIHaIbHBIX YMEHHUN U MPUBBIYEK 71 IPUMEHEHUS! XUMUYECKUX 3aKOHOB U MPOLIECCOB;

- WCMOJBh30BAaHUE XMMUYECKUX BEIIECTB M MATEPHAIOB B Pa3HbIX cdepax UeIOBEUECKOM
JESITeIbHOCTH.

2. MecTo nucuunanHbl (MoayJs) B crpykrype OIIOII BO

JucuumnnuHa «XUMHUS» OTHOCUTCA K 00f3aTeNbHOM YacTH €CTECTBEHHOIO MOJYJIS
nucuuriud. udp auctunmuaer 51.0.02.03.

Jliis u3ydeHusi TUCHUILIMHBI B YHUBEPCUTETE HEOOXOAUMBI 3HAHUSI MAaTEMAaTUKH, XUMHUH
U GU3HUKH B 00beMe CpeTHEH IIKOJIBI.

OcHoBbIBaeTcst Ha 0aze AucUUIUIMH: «Marematuka», «PU3nuKa» U CIyKUT OCHOBOH JUIs
OCBOCHUS JUCHUILUIMH: «XUMMOTOJIOTH Y, «Manas sHepretuka», « Teopus pabouux mpoieccoB
JABC», «MatepuanoBeieHrue» U Jpyrux AUCUUIUIMH MPOPECCUOHAIBHOTO IIUKJIA.

HucuumnuHa «XuMHsD»  ABJISETCS HEOOXOIUMOM /i OCBOEHHS YHUBEPCAIBHOM,
obmienpodeccuoHanbHOR U MPO(HEeCCHOHATBHOW KOMIIETEHIIMH 0 HAMpPaBICHUIO MOJATOTOBKHU
13.03.03 DHepreTuyeckoe MAIMHOCTPOCHHE, & TAKKE JIJII CAMOCTOATEILHOTO 3aHITHS HAY4YHO-
HCCJIEIOBATENHCKOM paboTOoil CTyIeHTa U HANMCAHUS BBITYCKHON KBaNU(UKALUOHHON PabOTHI.

3. Kommnerenuum oOyyawmerocsi, ¢opMupyeMble B pe3yjbTaTe OCBOEHHUS
AUCHHUILIMHBI (MOAYJIs1)

Kon u WNnaukatopsl [Tepeuens IaHUPYEMBIX PE3YIHTATOB
HAaUMEHOBaHUE JOCTHKEHUI
KOMTICTCHITHH KOMITCTCHITHH
(o peanuzyemoii
JIMCIIUTIIINHE)
OIIK-4.1. 3naer | 3HaTh: BeaylIue HACH, MOHATHUA U 3aKOHBI XHUMUH,
OMK-4 TEOPETHUYECKHE METOJIbl TMPUMEHEHHUS XHMHUYECKUX 3aKOHOB H
CHOCO6.6H OCHOBBI pabouyMX | MPOIIECCOB, METOJBl HCIOJIB30BAHUS XUMHUYECKUX
MIPOLIECCOB B | BEmIECTB M MaTepualoB B pasHbIX cdepax
NPUMEHATh B .
ACUCTAX YHEPTEeTUUECKUX YEJIOBEUECKOU JIeATeTbHOCTH.
p MaIIHaxX U | YMeTh: TNPUMEHSTh 3HAHHE XUMHUYECKHX 3aKOHOB U
TEOPETHUUECKHE
OCHOBHI YCTaHOBKAX, MPOIIECCOB MPU PEHICHUH MPO(PEeCCHOHATBHBIX 3a/1ad4,
AGOUIX METOJIbI aHallM3a | UCMOJIb30BaTh XMMUYECKHE BEUIECTBA U MATEPUAIIBI B
i OLIECCOB g | W MOJEIMPOBAHUS | PasHBIX chepax 4eIoBEUYECKOM eI TEIbHOCTH.
P AIEKTPUIECKUX Bianers: MOHATHSAMU U 3aKOHAMH XHUMHH, METOJaMHU
DHEPIeTHUECKUX .
MALIHHAX | Hene U | IpUMEHEHUS XHUMHYECKHX 3aKOHOB U TPOIECCOB,
CTAHOBKAX AIEKTPUIECKUX METOJIaMU HCIOJIb30BAHUS XUMHUYECKUX BEIIECTB U
y MaIlIHH. MaTepuajioB B pa3HBIX cdepax UYeTOBEUECKOH
JeSITEIbHOCTH.

4. CTpyKTYypa U coep:KaHue TUCHHIIINHBI
4.1. O0beM yueOHOii TMCHMIJIMHBI M BUAbI Y4e0HOI padoThl

O0bem yacoB (3a4. ef1.)
Oumnas dopma 3aouHas popma

Bup yuedHoil paGoThl

Oo6umas yueOHas HATpy3Ka (Bcero) 108 108
(3 3au. en) (3 3au. en)




Oobs13aTesbHast ayIMTOPHAs yueOHasi HATPy3Ka (Bcero) 51 8
B TOM 4YHCJIe:

Jlexuun 34 6

CeMHuHapCKUE 3aHATHUS - -

HpaKTI/I‘IeCKI/IC 3aHATUA - -

JlaboparopHsie pabOTHI 17 2
Kypcosast paboTa (KypCOBOH ITPOEKT) - -
Hpyrue dbopmbl u METOJIbI OpraHu3aIuu - -

o0Opa3oBaTenbHOTO TIpolecca (pacuemro-epaghuueckue
pabomul, THANBUYAJIbHBIE 3aJJaHUS U M.1N.).

CamocTosiTesibHAsE padoTa cTyAeHTa (Bcero) 57 100

®dopma aTTecTaruu DK3aMeH DK3aMeH

4.2. ConepxxaHue pa3iesioB JUCHUIIHHBI

Tema 1. Beeoenue. Badxxcuevwue nonsimus u 3aKoHbl XUMUU

XUMHS Kak HayKa U 3aJaud XUMUU. 3HAUCHUE XUMUU B KU3HU U HayKe. CTEXHMOMETPHUS.
3aKOH COXPAaHEHHS MAacChl. 3aKOH COXpPAaHEHUS SHEPruu. 3aKOH 3KBUBAJIEHTOB. CHocoObl
ONpeIeJICHUs] MOJISIPHOW MAacChl SKBUBAJICHTA CIOXKHBIX coequHeHui. Kiacchl HeopraHnyeckux
BEIIECTB. THUIIBI XUMHUUYECKUX PEAKIIUH.

Tema 2. Keanmoso-mexanuyeckoe npeocmasieHue O  CMPOEHUU  amomad.
3akonomepHocmu U cospemeHHAas HOPMYIUPOBKA NEPUOOUYECKO20 3AKOHA XUMUYECKUX
anemenmos J{.U. Menoeneesa.

SnepHo-manerapHas Mojienb CTpoeHHsl aroma. CTpoeHue HJIEKTPOHHOM 000JI0UKU
atoma. KBantoBble umcina. [IpaBuia ¥ moOpsIOK 3aMONHEHUS SJIEKTPOHHON 000JOYKH aToma.
DopMBI 3aMTUCH ICKTPOHHOW KOHPUTYPALUH aTOMOB DJIEMEHTOB MaJIbIX U OOJIBIIUX TIEPHOIOB.
OHeprus uoHu3anuu aroma. CoBpeMmeHHas (HOPMYIHpPOBKAa MEPHOJUYECKOrO 3aKOHA.
Ousnueckuil cMmpica 3akoHa. OOImIas XapakTEepPUCTHKAa 3JIEMEHTAa IO TIOJIOKEHUIO €ro B
[Tepuoauueckoii cucreme /.M. Menpaeneena.

Tema 3. Xumuueckas ceazv. Cmpoenue seujecmaa.

KBaHTOBO-MeXxaHMYECKOE TOJIKOBaHHE OOpa3OBaHWS XUMHUYECKOW CBSI3U. THUIBI |
MEXaHU3Mbl 00pa30BaHUsA XUMHUYECKOW CBS3M COTJIAaCHO MeToay BaieHTHBIX cBsizelr (BC),
AIIEKTpOOTpHIIaTeIbHOCTE  aToMa (D0). DHeprusi XUMUYECKOW CBA3M. BalleHTHOCTS.
MakcumanbHasi KOBaJIGHTHOCTh, CTETNIEHb OKHUCJICHHS atoMa. CTpoeHue BeIIecTBa (arperatHoe
COCTOSIHME, KpHUCTaJUIMYeCKas CTPYKTypa, BIMSHUE THUIA XMMHYECKOM CBS3M Ha CBOMCTBa
BEIIIECTBA).

Tema 4. Ocnosnbie 3aKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX PeaKyull.

BuyTpenHss sHeprus. DK30- U dHIOTEPMHUYECKHE peakuuu. DHTanbnus. CraHgapTHOe
cocrosiHue BeniectBa. CtannapTHble ycrnoBus. CTaHgapTHas SHTAJIBINS 00pa30BaHMs BEIIECTBA.
TepMmoxumuueckue ypaBHeHUs. 3akoH l'ecca u ero cienctBus. DHTponus. DHeprus ['mbca.
['omorenHsle U rereporeHHble peakuuu. CKOpOCTh peakuuu. 3aKoH aecTtBust macc. [IpaBuiio
Bant-T'odda. Oueprusa akrupauuu. Katanuzaropsl. Marubutopsl. ObpaTumbie U HEOOpaTUMBbIE
peaxkuun. Xumudeckoe pasHosecue. [Ipunnun Jle [larense.

Tema 5. Pacmesopur.

[Tonstue pactBopa. PactBoputens. PactBopenue. PactBopumocts. HackleHHbIM
pactBop. Koaddunment pactBopumoctn. Koapdumment abcopbumn. 3akon [enpw.
Henacoimennsiit pactop. Ilepecsimennslii pactBop. Kputuueckass tTemmneparypa pacTBOPEHHUS.
CriocoObI BEIpaKEHHUS COJIEPKAHUSI pPaCTBOPEHHOTO BENIECTBA B pacTBope. DU3NKO-XUMHUUYECKHE
CBOICTBa pa30aBIEHHBIX PACTBOPOB IJIEKTPONUTOB. [IoHIKEHNE MaBiIeHHs Mapa PacTBOPHUTENS
Haj pactBopoMm (3akoH Payms). [loHmxkeHue Temmeparypsl KpUCTAJUTM3AMA PacTBOPA.
[ToBbIIeHHE TeMIlepaTypbl KUIMEHUsI pacTBOpa. OCMOTHYECKOE J1aBlieHHE pacTBopa. PacTBopbl
ANEKTPOJIUTOB. DJEKTPOJIUTHL. DJEKTposMTHUecKas aucconuanus. CTeneHb IUCCOIUAIliN



anextposuta. CHiIbHBIC, C1a0ble JIEKTPOIUTHI. 3akoH pazbaBienus OctBanbaa. Koaddumment
Bant-T'odda. AxtuBHocts moHoB. MonHas cuna pactBopa. [IpomsBeneHue pacTBOPHUMOCTH
anektposnta. Jluccoumanus Boabl. MoHHOE mpousBeaeHUE BOAbI. BOAOpPOAHBIN IMOKA3aTElNb.
I'uapoxcunbHblil mokaszatesib. OOMEHHBIE pEaklMM B PACTBOpPAx AJIEKTPOIUTOB. ['miapoinus.
Koncranra ruaponunsza. Crenens ruipoaunsa.

Tema 6. [{ucnepchvie cucmemul.

JlucniepcHble cucTeMbl U X Kiaccuukanuu. Kommonapl B TEXHUKE U POMBIILIEHHOCTH.
Koarymsaus. Cenumentanus. ['enu.

Tema 7. OkucaumenvHo-6occmanogumenvhvle peakyuu (OBP). [anveanuueckutl
971eMEHM.

[loHsiTHE OKMCIUTEIBLHO-BOCCTAHOBUTENBHBIX peakiui. Oxucienue. BoccraHoBieHue.
OMIMpUYECKHE IIpaBWJa pacyeTra CTENEHM OKHUCIEHHA. Peakuuum MeXMOJIEKYISIPHOTO
OKHCJICHUSA-BOCCTAHOBJIECHUs. Peakunu CaMOOKHUCIEHMSI U CaMOBOCCTAaHOBIICHHs. [Ipumepsl
OKHCIIUTENEN u BOCCTaHOBUTEJICH. IIpumepsl OKHUCJIUTENBHO-BOCCTAHOBUTEILHON
JIBOMCTBEHHOCTU. (COCTaBIEHUE YpPABHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHA
(MeTon snekTpoHHOro Oananca, Meroi mnoaypeakuui). Hampasnenue OBP. 3nauenne OBP B
IIPUPOJIE U TEXHUKE. DJIEKTPOXUMUYECKUE MPOLECCHl. DNEKTPOXUMHYECKas cucreMa. VoHHBbIN
IPOBOAHMK. OJIEKTpoJbl. Xumuueckue uctoyHuku Toka (XWT). [lonsTue raibpBaHMYECKHX
JJIEMEHTOB U AaKKyMyJsaTopoB. OneMmeHThl Jlanuana-SAxkobu, Boabra. Cxembr XWT. Tumsl
MOJTy3JIEMEHTOB. DJIEKTPOABMKYIIas cuiia. CTaHAAPTHBIN JIEKTPOIHBIN MOTEHIUAN. DIEKTPOIbI
CPAaBHEHHUs. DJIEKTPOXMMHUYECKUI PsAJl HANPSDKEHUN MeTayioB. KOHLIEHTpAallMOHHBINA 3JIEMEHT.
[Tprmeps! raJibBAHUYECKUX 3JIEMEHTOB U aKKYMYJIATOPOB B HAPOJAHOM XO3SHCTBE.

Tema 8. Xumus KOHCmMPYKYUOHHBIX MEMALO8.

[Monsatne meraioB. OOmmue ¢u3MUecKue CBOMCTBA M CTpoeHHe MeTayuioB. CrocoOb!
nojrydyeHus: Metauios. Meramorepmusd. CrinaBel MeTaJlioB. XMMHYECKHE CBOMCTBA METAJUIOB.
Tsoxenble METAIUTBI: KeJIe30, HUKENb, KOOAIbT, XpOM, Me/lb, CepeOpo, 30JI0TO, IIUHK, PTYTh U UX
cruiaBbl. Jlerkue merasuibl: MarHui, aTtOMUHAN. TUTAH.

Tema 9. Kopposus memannos.

Koppo3us wmeramios. OrnpeneneHue KOpPpO3WM U INPUYMHBI €€ BO3HMKHOBEHHS.
Knaccudukanust KOppO3MHBIX MPOIECCOB. XUMUYECKAass W DIEKTPOXMUMHYECKas KOPPO3Hsl.
Koppo3ust MeramioB B pa3HbIX cpefax. Buabl KOppo3UHHBIX pa3pylIeHU. 3aluTa METAIUIOB OT
paspyuieHuii. JlerupoBaHue MeTajioB. 3alllUTHBIE TMOKPBITHA. DJIEKTPOXMMHUYECKas 3alluTa.
WMHruburopsl KOppO3UH.

Tema 10. Dnexmponus.

[Tonatue snekTponu3a. DIEKTPONU3 BOJHBIX PACTBOPOB (XMMHUYECKHE pEaKLUU Ha
Karone U aHone). PacTBopumble U HepacTBOpuMble aHoAbl. llpumep »snekrponuza ¢
HEPAaCTBOPUMBIM aHOJOM. [lepenanpskenue u noispusanys. 3akonsl Papanes. Beixox 1o Toky.
Hcnonp30BaHue JIEKTPOIH3A.

Tema 11. Yenesooopoouwl. I[lonumepHnvle mamepuansl.

Teopus crpoenust oprannyeckux coenunenuid A.M. Bytneposa. IlpaBuna pannoHanbHOR
HOMeHKJIaTypsl W HoMeHknatypsl [UPAC. AnkaHbl, alkeHbl W JAWEHBI, UX (HU3HUUECKOE U
XUMHYECKoe cBOWcCTBa. Ponb yrieBogopooB B TexHHKe U ObITy. llommmepHbie MmaTepuaibl.
[TonuaTnneH, nonumponuieH, (TOpPOIUIacT, KaydyK M pe3uHa, (eHoI0-(opMalibIeTHaHbIe
CMOJIBL.

Tema 12. Xumus monausa.

Bunet tormmBa. [lpupoassiii Ta3 u  mnpoaykTel ero mnepepabotku. Hedts u
aBTOKATAIUTUUYECKUN KpeKuHT He(THu. [IpomykTsl nepepaboTku HedTH. JM3enbHOE TOIUIMBO U
[IETaHOBOE YKCiI0. beH3UH 1 OKTaHOBOE Ynciio. Mapku GeH3uHa.

4.3. Jlekuum

| Ne | Ha3BaHue TeMbl O0bem yacoB




n/n

Ounas 3aounas
dopma dopma

Beenenne. BaxxHelnre NOHITHS U 3aKOHBI XUMUH

2 1

KBanToBO-MexaHHM4eCKOE MPEACTABICHUE O CTPOCHUH aTOMa.
3aKOHOMEPHOCTH U COBpeMeHHasi (popMyIHpOBKa
MEePUOJUYECKOr0 3aKOHA XUMHUYECKUX AieMeHToB [[. .
Menpeneena.

Xummgeckas cBsa3b. CTpOeHHUE BEIICCTRA.

OCHOBHBIE 3aKOHOMEPHOCTH POTEKAHMS XUMHUUECKHAX PEaKIuil

PacTBOpBI.

JlucniepcHbie CUCTEMBI.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu. Tl'anpBanmyeckmit
JJICMCHT.

Xumust KOHCTPYKIOHMOHHBIX MCTAJLJIOB.

Koppo3zust Mmetasos.

DIIeKTPOIH3.

Yrnesonopoasl. ITosmMepHble MaTepUabl.

XUMHSA TOILJIUBA.
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1

Hroro:
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4.4. IlpakTuyeckue 3ausaTus. He npenycMoTpeHbl yueOHBIM TLIAHOM.

4.5. JlabopaTopHbie padoThI

n/n

Ha3Banue Temsbl

O0BeM yacoB

Ounas 3aouHas
dopma dopma

Kiacchl HEOpraHMYECKUX COETMHEHUN

Crpoenue atoMa. OKUCIEHUE METAJIJIOB U HEMETAJUIOB.

2
1

Onpenenenue TeIoBoro 3gdexra peakiuy HelTpaIu3aiu

PactBopsl anextposnutoB. pH cpensl.

OKHUCIHUTEIILHO-BOCCTAHOBHUTEIILHEIC pCaKkuuu.

l'anpBaHMYECKUE DIIEMEHTHI.

Koppo3us u 3amura METauioB OT KOPPO3UH.

DIEeKTPOIIH3.

OO NOO|Oh~ W|IN|F-

3ammura 1a00paToOpHBIX PadoT.

FRINININDNIDNIDNDIDND
1

Hroro:

[EEN
~
N

4.6. CamocTosiTeJIbHAs1 paboTa CTY/ICHTOB

Ne n/m

Ha3zBanue TeMbl Bux CPC

O0LeM yacoB

Ounas 3aouHnas
dopma dopma

Mosekyna, aToM, XUMHYECKUH 3JIEMEHT, TIPOCTHIE
u CIIOXKHBIC BEIIECTRA, amtotponus, | KoHcmexr,
OTHOCHTEIIbHBIE ~ aTOMHbIE M  MOJICKYJISIPHBIC | PEIICHHE
MAaccChl, BAJICHTHOCTb, XUMUYECCKAE PEAKIMUA M WX | 3a/1ad.
KJIaCCH(UKAIHsL.

OIIEKTpOHHAsI CTPYKTypa aTOMOB, 3JIEKTPOHHbBIE
nmacrmopra 3JIEMEHTOB, S-, P-, O-, f-anemeHTHI
OCHOBHBIE  SIZICPHBIE  YACTHIIBL. H30TOIEL.
IIpenckazarenbHas cujia TIePUOTTIECKOM
CHUCTEMBI, COBPEMEHHBIC JIOCTUXKECHHS B OOJIACTH
OTKDBITHS H CHHTE3a HOBBIX XHUMUYCCKHUX
3JIEMEHTOB.

Koncnexr,
peliienue
3aj1a4.

acmopT
3JIEMEHTAa.

XUMHAYECKUN

TermoTel oOpazoBaHusi W TOpeHHs BemecTBa. | KoHcmekr,
TepMoxumuueckue pacueTsl. W3meHeHue | pemienue

OHTPOIIMK B XHMMHUUYCCKHUX IIpoHeccax ¢ IIpH | 3ajad.




(hazoBbIX nepexonax. Karanuzatopst H
KaTaJIUTHICCKHC CHCTEMBI. Bansane
KaTaau3aTopoB  Ha  CKOPOCTb  XMMHYECKOU
peakuuu. ['OMOreHHBI U TeTepOTeHHBIN KaTajus.
MexaHu3M IeUCTBUS KaTaIu3aTopOB.

KongencupoBannoe COCTOSIHHE BeIIeCTBA.
CrpoeHue TBepAbIX Ten U KUAKOCTeH. CHIIBI
MEXMOJIEKYIISIPHOTO u MmexatomHoro | Koncmekr, 8
4 B3aMMO/ICWCTBUS B TBEPHABIX TellaX W JKUIKOCTAX. | PEeIIeHUe
OcHOBEI KPUCTAIIOXVMHAH, TUTBI | 3a1a4.
KPUCTAJUIMYECKUX PpEIIETOK W HUX CTPOCHHE.
AmMop(dHOE cocTosIHIE BEleCTBa.
O6pazoBanue  pactBopoB. CompBaTamus H
rugparanqus. Teopus 0oOpa3oBaHUSI PacTBOPOB
Hd.N.MenneneeBa. TepMoguHaMHYECKHE OCHOBBI
mporiecca pactBoperms. CymmapHbii TemioBoit | Koncmekr, 8
5 ekt pacTBOpeHHsT BeliecTBa. bWHaApHBIEC | pelIeHue
JKUAKUE cucTeMbl. 3akoH Paynsg u oTKIIOHEHMA OT | 3ajaad.
Hero. PacTBoprMOCTh TBEpABIX BEIIECTB B
KUAKOCTAX.  llpowsBemeHne  pPacTBOPHMOCTH.
2KecTKkocTh BOJIBI M CITOCOOBI €€ yCTPaHEHHSI.
Koncnekr,
6 Hucnepcubie cucrembl. Komtouasl. 3omw, pelmeHIe 8
rejiv, UICTUHHBIE HOHHBIE PACTBOPHI. sana.
N Koncnekr,
7 Baxmneiimme OKHCTUTENH H BOCCTAHOBUTENHN U HX peimeHe 8
MecTo B [lepronnyeckoii cucreme 371€MEHTOB.
3a/1ad.
Ckadok TOTeHIWajda Ha TpaHulle pasfena Qa3 B
3JIEKTPOXUMHUUECKOIN CHCTEME. JBoitHO
ANEKTPUUECKU  CIIOl M €ro  CTPOCHHE.
Koncnexr,
8 I'anpBanmueckad nens. OJ[C  rambBaHHYECKOTO pemenpe 8
3JeMeHTa. OJEeKTPOAHblE TMOTeHIMaibl.  Psan
HallpsDKEHUM  MeTayuloB.  YpaBHeHue HepHcra. anat.
OnekTpoxuMudeckue cucteMbl. Kiaccudurarms
raJlbBaHUYECKHX 3JIEMEHTOB.
XuMudeckass M JIEKTPOXUMHUYECKas KOPpO3Us KOHCIEKT
9 MEeTaJIOB. MeTOofpl  3aIUTBI  OT  KOPPO3HH ’ 8
(mpoTexTopHast, KaToaHas, aHOHAS, XUMHUYECKasl, DEIICHHE
AHTHUKOPPO3HOHHBIE MMOKPBITHS). anat
N Koncmext
OCOOCHHOCTH DIIEKTPOXUMHUYECKHX PEAKIUH MpH ’ 6
10 pernieHue
3jeKkTposinie. 3akoHbl Dapazes.
3a/1ad.
VYrneBonopoasl. CTpoeHHE alKaHOB, AJKEHOB U
AIKUHOB. Huknuaeckue yraeBonopoabl. | Koncnexr,
11 ITonumepnsie MaTepuansbl. [lomyuenue | pemenue 8
MTOJTUMEPOB. [Ipumenenne  momMMepoB B | 3ajaad.
MPOMBIIIIJIEHHOCTH U B OBITY.
Koncnexr,
pelieHue
3amad.
12 Xumuss  TorumBa.  Ilomyuenue — musenbHOro | OdopmiieHue 10
ToruBa, OeH3uH. KoHTponb kauecTBa OeH3MHA. HUTOTOBOMN
KOHTPOJIBHOM

paboter (s
3/0).
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4.7. KypcoBble padoThI/IPOEKTHI 10 JIUCLUUIUIMHE «XHMHSD» HE IPELyCMOTPEHBI
y4eOHBIM TIJTAHOM.

5. Obpa3oBaTe/ibHbIe TEXHOJIOTHHU

[IpenogaBanyue NUCHUIUIMHBI «XHMHSD» BEIETCS C MPUMEHEHHEM CJeIyIOIINX BHUJIOB
00pa30BaTEeNbHBIX TEXHOJIOTUH: OOBACHUTEIHHO-MIUIIOCTPATUBHOTO OOy4YeHHs (TEXHOJIOTHS
NONJCP)KUBAIOLIETO  OOyuYeHUsi,  TEXHOJOTUS  NpOBEACHHs  y4eOHOM  TUCKYCCHH),
UHPOPMALIMOHHBIX  TEXHOJOTUH  (IPE3CHTAllMOHHBIE  MaTepualibl),  Pa3BUBAIOIIMX U
MHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUMN, & UMEHHO:

—  TpaguIMOHHBIE  OOBSICHUTEIBbHO-WUTIOCTPATUBHBIE  TEXHOJIOTHH,  KOTOpBIC
o0ecreunBaroT JOCTYIHOCTh Y4eOHOro Marepuaia Jjsi OOJIbIIUHCTBA CTY/IEHTOB, CUCTEMHOCTD,
0TpabOTaHHOCTH OPraHU3AIMOHHBIX ()OPM H MIPUBBIYHBIX METOJIOB;

— uH(OPMALMOHHO-KOMMYHHKAIIMOHHAS TEXHOJOTHS, B TOM YHCIE BH3yalu3alus,
CO3/1aHHE IEKTPOHHBIX YUEOHBIX MaTEPUAIIOB;

— UCTOJIB30BaHUE 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB MPHU MOATOTOBKE K JIEKIUAM
1 JIA0OpATOPHBIM 3aHATHUSM;

— TEXHOJIOTUS MPOOJIEeMHOro o0yueHus, B TOM 4YHCIE B paMKax pa3dopa MpoOIeMHBIX
CUTYaLU;

— TEXHOJIOTUS Pa3BUBAIOLIETO OOYYEHHS, B TOM YHCIIe TIOCTAHOBKA M PEIICHUE 3a7a4d OT
MEHEE CIIOKHBIX K 00JIee CJI0KHBIM, Pa3BUBAIOIINX KOMIETCHIIUHN CTYICHTOB.

B pamkax mnepeduciIeHHBIX TEXHOJOTHUH OCHOBHBIMU METOJAMU OOy4YeHUs SIBIISIOTCS:
paboTa B KOMaH[e; caMOCTOsITeNbHAs padoTa; mpobieMHoe o0yUueHHeE.

Paboma 6 xomanOe: coBmecTHas paboTa CTyJEHTOB B Tpylmne MpH pelIeHUU
poOJIEMHBIX 3a]]a4 Ha JJAOOPATOPHBIX 3aHSTUSX, BHIIIOJHEHUU TPYIIIOBBIX JOMAIIHUX 3a/laHui
10 BCEM pa3ieliaM.

MaxkcuMmanbHas 3((PEeKTUBHOCTh MENaroruyeckoro Impouecca JOCTUTraeTcs IyTeM
KOHCTPYUPOBaHUSI ONTHMAIBHOTO KOMIUIEKCA TMEJAarorHuecKux TEXHONOTHMH H (WIH) HX
AJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM, JAESATEIbHOCTHOW, IMAJIOTMYECKOM OCHOBE H
UCIOJIb30BaHUSI HEOOXOJMMBIX COBPEMEHHBIX CPE/ICTB O0YUEHHUS.

6. YueOHo-MeTOAMYecKOe M HHPOPMALMOHHOE O0ecneyeHHne TUCHUTIINHBI:

a) OCHOBHAasl JINTEpaTypa:

1. TaBponckas lO. FO. Meronuka oOyueHus xumuu B By3e: yueOHoe mocodue / 1O. IO.
I"aBpoHckas. - Cankt-IlerepOypr: PI'TIY um. I'epuena, 2021. - 136 c. - ISBN 978-5-8064-3073-
2. - Texcr: anexkrponnsiit. - URL: https://znanium.com/catalog/product/1866482

2. babkoB A. B. Heopranmueckas xumus. ATOMBI M XuUMHYeckue peakuuu: EID,
OJIUMITHA[IBI, TIOCTYIUIEHHE B BY3: yueOHoe mocobue / A. B. babkos, II. A. ba0bkos. - 2-e u3n.,
ucnp. - Mocksa : Jlaboparopus 3Hanmii, 2023. - 383 c. - ISBN 978-5-93208-615-5. - Tekcr:
sanexktpouHbii. - URL: https://znanium.com/catalog/product/1987572

3. T'muuka H. JI. O6mas xumus [Tekcr]: yueOHoe mocobue / H. JI. I'munka. - U3xd. crep. -
Mocksa: KHOPYC, 2016. - 749 c. - bubnwmorp.: c. 725-726. - ISBN 978-5-406-04995-2: 350 p.

4. T'muuka H. JI. 3agaun w ympakHeHus To oOmed XuMuu [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / H. JI. I'nmunka. - Mocksa: KHOPVYC, 2014. - 240 c.

5. AxwmeroB H. C. Obmias u Heopranndeckas xumus [Tekct]: yuebnuk / H. C. AXmeToB. -
3-e w311, mepepad. u jgom. - Mockga : Beicimast mkona, 1998. - 743 c. - ISBN 5-06-003363-5: 16
TpH.

0) AONO/THUTE/ILHAS JIUTEpaTypa:




6. 3aiineB O. C. O6mas xumusi. COCTOSSHUE BEUIECTB M XWMHUYECKHE peaknuu [Tekcr] :
yaeOHoe mocobue / O. C. 3aiines. - Mocksa : Xumust, 1990. - 352 c. : mi. - ISBN 5-7245-0193-7
:1p. 10 k.

7. AxwmeroB H. C. O6mas u neoprannueckast xumus [Teker] : yueOnuk / H. C. Axmeros. -
3-e u31., mepepad. u jgor. - Mocksa : Beicias mkona, 1998. - 743 c. - ISBN 5-06-003363-5 : 16
TpH.

8. I'muaka H. JI. O6mas xumus [Tekct] : yue6HOe mocodue / H. JI. I'munka. - U3n. crep. -
Mocksa : KHOPYC, 2016. - 749 c. - bubmuorp.: c. 725-726. - ISBN 978-5-406-04995-2 : 350 p.

9. PomanoBa H.B. O6mas u nHeoprannueckas xumus. — K.: Beicias mkosa, 1988.- 432 c. -
ISBN 966-06-0300-2 : 23 rpH. 14 k.

10. ®ponor B. B. Xumus [Tekcr] : yuedHoe mocodue / B. B. ®ponos. - 3-e uzz., nepepad. u
nor. - Mocksa : Beicuias mikona, 1986. - 543 ¢. - ISBN B niep. : 1 p. 40 k.

11. Kparkuit KOHCIIEKT JeKIuid 1o XuMuU [TeKcT| : aId CTYyIEHTOB 3a04HOM (HOPMBI
o0yueHHsT BceX WHKeHepHbIX crenuanbHocteit / cocr.: C. IL Byrpum, WM. A. Xopyxas. -
Jlyranck : BHY um. B. [lans, 2003. - 100 c. - 7 rpH. 77 K.

12. Kupuuenko B.M. O6mas xumus. — K.: Beicmas mkoma, 2005. — 639 ¢. - ISBN 966-642-
182-8 : 19 rpH. 50 k.

13. I'muaka H. JI. 3amaum u ynpakHeHHs 1O oOmIeld XuMuu [DIIEKTPOHHBIN pecypc] :
yuebHoe nocodue / H. JI. I'nunka. - Mocksa : KHOPYC, 2014. - 240 c.

14. Jlypee FO. 1O. CnpaBounuk o anamutuueckoir xumuu [Tekcr] / FO. 1O. Jlypre. - 6-¢
u3]1., mepepad. u gom. - Mocksa : Xumus, 1989. - 448 c. : mi. - ISBN 5-7245-0000-0 : 1 p. 60 k.

B) MeTOoANYecKHe PeKOMeH/Ialuu:

1. Bepex-benoycoBa E.U., KypckoBa A.O. Meroauueckue yka3aHus Ajsl CaMOCTOSTEIbHOMN
paboThl ¥ KOHTPOJBHBIC 3aaHUS MO AUCIHUILIMHE «XUMHs» (IUIsI CTYJEHTOB 3a09HON (POPMBI
oOydenus HampasieHuil nmoarotoBku: 27.03.01 — Cranpaptuzanust u merpoinorus; 23.05.03 —
[ToaBuxHOM coctaB xene3Hbix gopor; 23.05.04 — Dkcruryartanus xene3nbix gopor; 23.03.03 —
OKcrulyataMsi ~ TPaHCHOPTHO-TEXHOJOTHMYECKMX ~ MamuH W komiiekcoB;  13.03.03
Oueprernyeckoe MammHocTpoenne; 23.03.01 — TexHoNOTHsA TpPaHCIOPTHBIX MPOIECCOB)
[Onextponnslii pecypc] / Coct. E.W. Bepex-benoycosa, A.O. KypckoBa. — Jlyranck: M3a-Bo
JIT'Y um. Bnagumupa Hans, 2020. — 45 c.

I) HHTEPHET-PeCcypchI:

1. http://www.chem.msu.su

2. http://chemistry.aznet.org/

3. http://www.km.ru/

4. http://www.alhimik.ru/

)
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. http://www.rsc.org/
. http://en.wikibooks.org/wiki/Chemical Informatio
. ®enepanbublii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/
8. I/IHq)OpMaI_II/IOHHa}I cucrema «EI[I/IHOC OKHO JOCTYyIIa K 06paSOBaTeJ'IBHBIM pecypcam» —
http://window.edu.ru/

9. denepanbHbIii LEHTP MH(POPMAIMOHHO-00pa30BaTEIbHbBIX pecypcoB -
http://fcior.edu.ru/
10. DnexTpoHHO-OMOIMOTEYHAS cucTeMa «KoHcynbTanT-cTy1I€HTa» —

http://www.studentlibrary.ru/cgi-bin/mb4x
11. DnexTpoHHO-OMOMMOTEYHAs cucTeMa «StudMed.ruy —https://www.studmed.ru
NudopmaunonHblil pecypc 0M01M0TEeKH 00pa30BaTeIbHON OPraHU3 AU
Hayunas 6ubnmnorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepuajbHO-TeXHHYeCKOe U NPOrPaMMHOe o0ecneyeHne JMCIUIIUHBI (MOAYJIs1)
JlexuMOHHBIE 3aHATHA IPOBOIATCA B AKAaJEMHUYECKUX ayIUTOPHUAX, COOTBETCTBYIOLIMX
JEHCTBYIOIMM CAHUTAPHBIM U MPOTUBOIOKAPHBIM IIPABUIIAM U HOPMaM.


http://www.chem.msu.su/
http://chemistry.aznet.org/
http://www.km.ru/
http://www.alhimik.ru/
http://www.rsc.org/
http://en.wikibooks.org/wiki/Chemical_Informatio
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

JlabopaTopHble 3aHATHS: TPOBOAATCSA B aKaIEMUYECKUX ayTUTOPHUSIX, COOTBETCTBYIOIINX
JEUCTBYIOIIUM CAaHUTAPHBIM M MPOTHBOMNOKAPHBIM TpaBWUjiaM W HOpPMam, C HCIOJIb30BAHHEM
XUMHYECKHX PEaKTUBOB W JIaDOpaTOpPHOW MOCYAbl, pPa3laTOYHOTO MaTepualia, HAarJsIIHBIX
10COOMH, IEMOHCTPALIMOHHBIX IJIAKATOB.

[Tpouee: pabouee MeCTO MpenojaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM C JOCTYIIOM B
WHTepHer:

1. MynbTUMEIUIHBIN POEKTOP, HOYTOYK.

2. KomnbroTepHble Mpe3eHTaIUH.
3. JIeMOHCTpalMOHHBIE JTA0OPATOPHBIE XUMUYECKHE SKCIIEPUMEHTHI 110 KaXKJI0W TEMeE.
4. KoMIIIEKTHI IJIAKaTOB MO Ka)KI0M TEME.
5. CerMeHTHBIC MOJICNIA OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHCHHM.
6. Komneknun MuHepaaoB u 00pa3iioB BEIIECTB.
[IporpaMMHoOe obecrieueHue:

BecmiiaTnoe
DOyHKIMOHAJIbHOE
NnporpaMMHoe CcblIkHu
Ha3HAYEeHHE
ol0ecreuenmne

OducHblif maker

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHast https://ubuntu.com/

cucTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayszep Opera http://www.opera.com

I[ToyTOBBIIT KJIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DaiisI-MeHe IKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/

. http://www.gimp.org/
I'p ag;gqecmﬂ E/Ilfi\r?ip SIC;![\II(;:] IFT; ggfam) http://gimp.ru/viewpage.php?page id=8
penaKTop P g http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauornuieiiep VLC http://www.videolan.org/vic/

8. DoHa OLEHOYHBIX

CpeaAcTB Jd MNMPOBEACHUA TEKYIIEro KOHTPOJIA M

MPOMEKYTOYHOM aTTECTALMH MO0 AMCHMILINHE (MOLYJIIO)

ITactiopt
OILICHOYHBIX CPEJICTB MO Y4eOHOU TUCIUIUINHE

«XUMUS»
Onucanne ypoBHE# chOPMUPOBAHHOCTH U KPUTEPHUEB OIICHUBAHUS KOMIIETCHITUI Ha dTamax ux

(I)OpMHpOBaHI/IH B XO0€ M3YUYCHUA NUCHHUIITIMHBI

Jran | Kox

YpoBuu

Kpurepun



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

KOMIIETCHIINHU C(l)OpMPIpOBaHHOCTI/I OLCHUBAHUS KOMIIETEHIIUHN
KOMIIETCHIIUHN
= OIIK-4. basossrii 3HaHMe BeaylIUMX HJCH, MOHATHH W 3aKOHOB
2 Cnocoben XUMHUH, METOAOB TNPUMEHEHUS  XUMHUYECKUX
E NpUMEHSATh B 3aKOHOB UM IPOLIECCOB, METOJIOB MCIOJIb30BaHUSA
P pacuerax XUMHYECKHX BEIIECTB M MAaTE€pPUAIIOB B Pa3HbIX
= TEOPETUUYECKHUE chepax 4eI0BEUCCKOM JICSITEIHHOCTH.
= OCHOBBI IoBpimeHHbIi YMeHue NpUMEHUTDh 3HAaHUE XMMUYECKUX 3aKOHOB
E pabounx U TIPOLIECCOB TPU PEIICHUH MPOPECCHOHATBHBIX
° MPOLECCOB B 3a7a4, HCMOJIb30BATh XMMHUYECKHE BEILECTBA U
3 SHEPreTUYECKUX MaTepuaiabl B pasHbIX cdepax UeIoBEYECKOM
MallIrHax u JIESTEIIbHOCTH.
= YCTaHOBKax Bricokuii Baanenue NOHATHUSAMM M 3aKOHAMH XHMMHH,
= METOJIaMH TMPUMEHEHUS] XUMHUYECKHUX 3aKOHOB HU
2 Z MPOLIECCOB, METOJIaMH1 HCIIOJIb30BaHMS
g * XUMHUUYECKHX BEIIECTB M MaTE€pUAIOB B Pa3HBIX
i cepax 4eIOBEYECKON JEITEILHOCTH.
[lepeuens KoMIeTeHINH (2IEMEHTOB KOMITETEHIIHI ), (HOPMUPYEMBIX B pe3yJIbTaTe
OCBOCHUS YUCOHOU AVCIUILTUHBI « XHMHD)
Orarbl
Kon | ®opmynupos VHmKaTOpbI bopmu
KOHTPO Ka N pOBaHU
JIOCTUKEHH I
Ne | nupyem | KOHTpoJIUpYyE KonTponupyemblie pas3aensl s
% . KOMITETCHIIMH (I10 N
/T o MO . (Tembl) y4eOHOM TUCIUTUIMHBI (cemec
KOMIIET | KOMIIETEHIH PCATISyCMOH p
JIUCITATIIIAHE)
CHIINU u M3y4YeH
st)
1 OIIK-4 | Crocoben OIIK-4.1. 3naer | Tema 1. Beenenune. Baxueimme 1
MIPUMEHATE B | TEOPETUYECKUE IIOHATHA ¥ 3AKOHBI XUMHH
pacuerax OCHOBBI paGounx | Tema 2. KBaHTOBO-MeXaHHYECKO® 1
TEOPETHYECK | MIPOLIECCOB g | IPEICTaBJIEHUE O CTPOSHUH aTOMA.
We  OCHOBBI | SHEpIeTHYECKHX 3aKOHOMEPHOCTH U COBPEMEHHAsI
paGouHx MAIIHHAX " (bopMyIHpOBKa EPHOANIECKOTO
3aKOHAa XUMHUYECKUX 3y1eMeHToB .M.
MPOLIECCOB B | YCTAHOBKAX, Mereneesa.
OHEPreTHICC | METOIBI  AHAIIN3A | Toya 3 Xymuueckas CBA3b. 1
KnXx 1 CrpoeHue BelecTBa.
MalllpHax W | MOACIUPOBAHMA | Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH 1
YCTaHOBKax SJICKTPHUYCCKHUX NPOTEKAHUsI XUMUUECKUX peaKui
Henen U | Tema 5. PacTBOpBI. 1
SJIEKTPUICCKUX Tema 6. J/lucriepcHbIe CHCTEMBI. 1
MallnH. Tema 7. OKUCTUTENHHO- 1
BOCCTAaHOBUTECJIbHBIC PCAKIIUH.
T"ajibBaHUYECKUI1 SJIEMEHT.
Tema 8. XuMust KOHCTPYKLIMOHHBIX 1
METaJIJIOB.
Tema 9. Koppo3ust metamios. 1
Tema 10. Dnexrposnus. 1
Tema 11. YTrneBo1opoabl. 1
[TonumepHble MaTEpHAIbL.




Tema 12. Xumus TOIUIHBA.

IloxazaTenu u KPpUTECPpHUH OLICHHUBaHUA KOMneTeHHHﬁ,

OIIMCaHHEC IIKaJl OIICHUBaHWA

Kox Nunukatopel
JOCTH>KEHUU Kontponupy
KOHTPOJI HaumenoBanue
No . | KOMIETEHIUHU [TepeueHs TUTAHUPYEMBIX €MbIC TEMBI
upyemou . OIICHOYHOT'O
/T (o pEe3yIbTAaTOB y4eOHOU
KOMIIETE . CpencTBa
— peanuzyemoit TUCIUTUIAHBI
JTUCITUTIIIUHE )
2 OIIK-4 OIIK-4.1. 3naer | 3Hanue BEAYILINX uneu, | Tema 1, Bomnpocsr qis
TEOpETUYECKHe | MOHATUA W 3aKOHOB Xumud, | Tema 2, KOMOUHHPOBAHHOTO
OCHOBBI Pa0OYHX | METO/I0B npumMeHenus | Tema 3, KOHTPOJIA YCBOCHHS
MIPOLIECCOB B | XUMHUYECKHUX 3aKOHOB u | Tema 4,
TEOPETUYECKOTO
HSHEPTreTUYECKUX | MPOIECCOB, MeronoB | Tema 5,
MaTepuaia, 3aJlaHus
MaIIHAX U | UCTIONIb30BaHUA  xumuyeckux | Tema 6, P > 3411
yCTaHOBKaX, BEIICCTB ¥  MarepuainoB B | Tema 7, 10 JIaOOPaTOPHBIM
METOIbI pasHbIx cdepax uyenoBeueckoi | Tema 8, 3aHATHAM, SK3aMCH
aHanmm3a U | ICATEIbHOCTH. Tema 9,
MOJICJIMPOBaHUSl | YMeHHe TpuMeHuTh 3HaHue | Tema 10,
ANEKTPUYECKUX | XUMHYECKUX 3aKOHOB u | Tema 11,
nenei u | mpoueccoB  npu  peuienun | Tema 12.
IEKTPUICCKUX | MPOPECCHOHATHHBIX 3aj1ad,
MaIlIHH. HCIOJIb30BaTh XUMHYECKHE

BEIIECTBA MW  Marepuaibl B
pasHbIX cdepax UeIOBEUECKOM
NeSTeILHOCTH.

Baanenue IIOHATHUAMMU n
3aKOHaMHM XUMHH, MCTOAaAMU
NPHUMCHCHUSA XUMHUYCCKUX
3aKOHOB n mponeccosB,
METOJaMU HUCITIOJIBb30BaHUA
XHUMHUYCCKUX BCIICCTB n

MaTepuagoB B pasHbBIX cdepax
YeJIOBEYECKOU JIEITEILHOCTH.

Bonpocsl 1y KOMOMHUPOBAHHOTO KOHTPOJISI YCBOEHUS
TeOpeTHYEeCKOro Marepuaa (YyCTHO WK NUCbMeHHO) (0a30BbIii YPOBEHB):
Bomnpocsr o temam: Cmpoenue amoma. [lepuoouueckuii 3axon. Ceoticmea 21eMeHmMO8.

1. OCHOBHBIE TPEACTABIEHUS O CTPOCHUH aTOMOB.
2. AToMmHBIE s171pa, uX coctaB. M30Torbl, n300apbl, H30TOHBI.
3. Mogenu atroma Tomcona, Pesepdopma, bopa.
4. KBaHTOBOMEXaHMYECKas MoJenb aroMa. KBaHTOBbIE 4MCIa; THUIBI 3JEKTPOHHBIX

opOuTaneil.

Xumuueckas cészv. Komnnexcuvle coeounenus. Tunvl é3aumooeticmeus MOJIEKYIL.

5. HOpH,Z[OK 3aIlOJIHCHUS JJICKTPOHHBIX ypOBHCﬁ u HO,Z[ypOBHCﬁ MHOTO3JICKTPOHHBIX

6. DneKTpoHHbIE (POPMYIIBI JIIEMEHTOB.
7.OHeprusi MOHU3aLKUU U CPOACTBO K JIEKTPOHY. DIEKTPOOTPULIATENTBHOCTb.

aTOMOB (IPUHLIMII MUHHMYyMa 3Hepruu, npuHnun 3anpera [laynu, mpasuno XyHaa, mpaBuia
KiteukoBckoro).




8. [lepnonueckoe N3MEHEHNE CBOMCTB XUMUYECKUX HJIEMEHTOB.

9. llepuoanueckuii 3aKoH U nepuoanueckas cucrema snementoB [1. 1. Menpeneena.

10. CoBpemeHnHas (opMyIHpPOBKa NEPUOAUUECKOTO 3aKOHA.

11. OOmue mpencTraBIeHUS O XUMHUYECKOW CBSI3U. BHIBI XUMHUYECKOW CBS3U.
HarpaBneHHOCTh M HACBIIIAEMOCTh KOBAJIECHTHOM CBS3H.

12. KoBasieHTHAas! CBSI3b, MEXaHU3M €€ 00pa3oBaHUsI.

13. I'uOpuauzamnmsi aTOMHBIX OpOWTANICH, TUITBI THOPHIU3AIUH.

14. OpueHnTanus aTOMHBIX OpOHTANEH, MPOCTPAHCTBEHHAS CTPYKTYPa MOJICKYII.

15. IlonssipHOCTH CBSI3M MU MOJSPHOCTH MOJEKYJbl. [[MMOIBbHBIA MOMEHT Kak Mepa
HOJIIPHOCTH.

16. JlnuHa W NPOYHOCTH XMMHUYECKOM CBS3M. ODHEprus cBs3u. HampaBieHHOCTh U
HACHIIIAEMOCTh KOBAJICHTHOU CBSI3U.

17. MloHHas CBA3b, €€ OCOOECHHOCTH.

18. JloHOpHO-aKIIENTOPHBIN MEXaHNU3M 00pa30BaHUS CBSI3U.

19. CtpoeHune KOMITJIEKCHBIX COSTUHEHUMN, UX KiIacCHpUKAITHSI.

20. YcToiunBOCTh KOMIUIEKCOB B pacTBOpax. KoHcraHnTa qucconuanuu. J{BolHbIE COH.

21. Meraminueckasi CBs3b.

22. BopopoaHasi CBsi3b, €€ pa3HOBUHOCTH.

23. ArperatHble COCTOSIHHSI BEIIECTB.

24. BsaumopelicTBue Mexay MosekyjdamMu. OpHEHTAMOHHUM, HWHAYKUHUOHHBIA U
JIUCTIEPCUOHHBIN d(PPEKTHI.

25. Ctpoenue kpuctamioB. JKuIKOKpUCTAIUTMIECKOE COCTOSIHUE.

26. Xumuyeckas CBA3b B KpuUcTaUlaX. MOJEKyJIspHbIE, KOBAJCHTHbIE M WOHHBIE
KPUCTaJUIBIL.

27. 3aBUCUMOCTH (PU3NYECKUX CBOIMCTB OT BUAa XUMHUYECKOMN CBSI3H B KpHUCTaJIIAX.

28. Meramuueckue Kpuctamibl. JlehekThl KpUCTAUINIECKOMN PEIIeTKH.

29. Kunkoe coCTOSIHUE BEIIECTB; MEXKMOJIEKYJIApHas CBs3b. CTpOEHUE KUIKON BOBIL.

30. AMopdHOe cocTosTHUE.

31. T'ereporeHHble OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHl. ['agbBaHMUECKHE
AIIEMEHTHI.

32. TlonsaTue 00 3MEeKTPOTHBIX MOTEHI[UATAX.

33. 3aBUCHMMOCTb AJIEKTPOJHBIX MOTEHLUHUAIOB OT pa3IU4YHBIX (QakTopoB. Popmyia
Hepncra.

34. I3mepeHue >IeKTPOIHBIX TOTEHIIMAIOB. BOIOPOAHBIN 37EKTPO/I.

35. CranzmapTHbI€ 3JEKTPOIHbIE TOTEHIMANBI. Psi HanpsHKeHU METaIIOB.

36. HeoOpatumble raiapBaHuueckue siaeMeHThl Bombra, lanwmansg-fAxko6u, Jlekmanie.
XUMHUYECKUE UCTOUHUKH TOKa.

37. Pacuet 3/]C raslbBaHMYECKHUX JIEMEHTOB.

38. KoHLeHTpallMOHHBIE 371€MEHTHL. TOIUIMBHBIE SJIEMEHTHI.

39. O0OpaTtumble rajabBaHUYECKHE 371€MEeHThI. KHUCIIOTHBIE U 1Ie0YHbIE aKKYMYJISATOPBI.

40. CymHOCTb 2JEKTPOIH3A.

41. [loTenuman pa3inoxeHus, €ro pacuer.

42. IlocnenoBarenbHOCTh Pa3psAKd HOHOB Ha KAaTOJIE€ U aHOJE.

43. DIIeKTpOaN3 BOJHBIX PACTBOPOB AIEKTPOJIUTOB.

44. D1eKTpoan3 ¢ HEPACTBOPUMBIMU U PACTBOPUMBIMU aHOAAMH.

45. BropuuHsble MpOLECCHI TP IEKTPOIU3E. SABIeHNE NepEeHANPSKEHUS.

46. KonnyecTBEHHbBIE COOTHOIICHUS MPU 3JIEKTpoJin3e. 3akoHbl Dapases.

477. PeanpHbIE 3JIEKTPOXUMHUYECKHE MTPOLIECCHl. BBIXO IO TOKY.

48. DneKTponu3 pacIuiaBoB.

49. OCHOBHI TATLBAHMYECKUX METOJIOB HAHECEHUS METAJUTMYECKUX TTOKPBITHM.

50. DNEeKTPOIUTHYIECKOE TTONTyYeHHEe U pahUHUPOBAHNE TEXHUYECKUX METAJUIOB.



51. [lonydyeHne akTUBHBIX METAJIJIOB U HIEI0YEH SJIEKTPOJIH3OM.

52. OCHOBHbIE IPUYUHBI KOPPO3UH METAJLIIOB.

53. Knaccudukanus KOppO3HOHHBIX TPOIECCOB.

54. XuMuueckasi KOppo3us U €€ pa3HOBUIHOCTH - Ta30Basl, )KUIKOCTHAS.
55. 3aKkoHBI POCTa OKCHUJIHBIX TUIEHOK Ha MTOBEPXHOCTH METAJLIIOB.

56. MexaHu3M 3JeKTPOXUMUUYECKONU Koppo3uu. KoHTakTHas KOppo3usi.
57. Koppo3usi METalJIOB ¢ BOJOPOIHON U KUCITOPOIHOM JETOSAPU3AIIUCH.
58. KoHueHTparoHHasi KOppo3usl.

59. Koppo3ust o AeCTBUEM OJTYKTAFOIINX TOKOB.

60. BriusiHue cpefibl Ha CKOPOCTh MPOTEKAHUS KOPPO3UH.

61. Knaccuduxaiys MeTo10B 3alUThl METAIIJIOB OT KOPPO3HH.

62. IHruGuTOpHI KOPPO3UHU.

63. AHTUKOPPO3UOHHBIE TTOKPBITHS, METO/IbI UX HAHECEHUSI.

64. AHOJHBIE U KATOJHBIE TOKPHITHSI.

65. IIpoTeKkTopbl, MEXaHU3M HX JICUCTBUA.

66. Xummuuaeckas MoAu(HUKanys TOBEPXHOCTH METAILIOB.

67. AHoHas U KaToqHAas 3alluTa.

KpI/ITepI/II/I U IIKaJla OLCHUBAHHA IO OLUCHOYHOMY CPCIACTBY — KOM6HHHpOB8.HHBIfI KOHTPOJIb
YCBOCHHUA TCOPCTUICCKOI'O MaTCpHraJIa:

[IIxana ontennBanus

Kpurepuii orieHuBanus
(nHTEpBa) OAJIIOB) pHTep B

5 OTBeT naH Ha BBICOKOM YPOBHE (CTYJEHT B IIOJIHOM OOBEME OCBETHII
paccMaTpuBaeMylo MpoOIeMaTHKy, MPUBENl ApPTyMEHTHI B IOJIb3y CBOMX
CYXJEHUH, BiajgeeT NPO(UIBHBIM TOHATHHHBIM (KaTeropHaIbHBIM)
anmapaToM M T.I1.)

4 OTtBer paH Ha CpeaHEM YypoBHE (CTYIEHT B IIEJIOM OCBETHII
paccMaTrpuBaeMyro MpoOJIeMaTUKy, MPUBET apryMEHTHI B MOJIb3Y CBOMX
CYXKJIEHUM, TOMYCTUB HEKOTOPHIE HETOYHOCTH U T.I1.)

3 OtBer JaH Ha HHU3KOM YPOBHC (CTyI[eHT AOIYCTHUJI CYHICCTBCHHBIC
HCETOYHOCTH, M3JOXKHWI MaTtepuaia C OHII/I6KaMI/I, HE BJIaJCCT B
JIOCTaTOYHOH CTEICHU HpO(l)I/IJ'IBHBIM KaTCrOpHaJIbHBIM allllapaToM H T.H.)

2 OTBeT HaH Ha HEYJOBJIECTBOPUTEIHHOM YpPOBHE WJIM HE TMPEACTABICH
(CTYEHT He TOTOB, HE BBINOJIHUI 33JaHHUE U T.I1.)

3amaHusi o J1a00PaTOPHBIM 3aHATHIM (PadoTam) (MMOBBIIICHHBIH YPOBEHB):

Jlabopamopnas paboma Ne 1. Kinaccel HEOpPraHMUECKUX COECTMHEHUH.

3ananue: PaccMOTpeTh U M3YYUTh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEIECTB.

Jlabopamopnas paboma Ne 2. KBaHTOBO-MEXaHMUYECKOE MPEJICTABICHHE O CTPOCHHUU
aToMma.

3ananue: PaccMoTpeTh MoJienu cTpoeHHs aToMa. M3yuuTh 3JIeKTpOHHOE CTPOSHHE aToMa,
3akoHoMepHocTH [lepronnueckoro 3akona [[.M. MeHneneeBa B COOTBETCTBUM C 3JEKTPOHHOMU
CTPYKTYpPO#H aTOMOB.

Jlabopamopnass paboma Ne 3. TemnoBnit »hdext xumudeckux peakiuid. OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKaHUS XMMUYECKUX PEaKIii.

3amanne: O3HAKOMHUTBHCS C OCHOBHBIMH 3aKOHAMH XHMHUYECKOH TEPMOJUHAMUKH W
TEPMOXUMHH, TEPMOXMMUYECKUMU H TEPMOAMHAMUYECKUMH pacyéTaMH; KPUTEPHIMHU
BO3MOXXHOCTH ITPOTEKAHHUS XHMUYECKHX TTPOIIECCOB.

Jlabopamopnas paboma Ne 4. Teopus pactBopoB. KucinoTHocTs cpenbl. 'uaponus Kucior,
OCHOBAaHUH U COJIEH.




3aganue: PaccMOTpeTh TEOPHUIO 3IEKTPOIUTHYECKOW HUCCOLMAIMUA, O3HAKOMHUTHCS C
METOJIAaMHU OIpPENETICHHs] KHCIOTHOCTH PAcTBOPOB, C pacyéTamMH KOJIHYECTBA BEIIECTBA U
pacTBOPUTENIS Ui IPUTOTOBJICHUS PaCTBOPOB 3aJaHHON KOHIIEHTPALlUH, PAaBUIaMH THAPOIIN3A.

Jlabopamopnas paboma Ne 5. OkucnuTeIbHO-BOCCTaHOBUTENbHBIC peakiuu (OBP).

3ananue: Paccmorpenue IloHsTHS M pacdeT CTeNeHe OKUCIIEHUS DJIEMEHTOB U YacTHII,
MeTo10B ypaBHUBaHUs OBP, moHsTHE M HAX0XKIEHUE SIEKTPOTHBIX MOTEHIIMANOB, pacdet DJ[C.

Jlabopamopnas paboma Ne 6. Kopposusi.

3ananue: O3HAaKOMHUTBCS €  PA3HOBUJHOCTAMU  KOppo3uM  MeTawioB. M3yuutsb
ANEKTPOXUMHUUYECKYIO KOPPO3HIO. YMETh COCTaBISATH CXEMY M YPaBHEHHUS DJIEKTPOXHUMUYECKOM
KOppo3uu. M3yunuTh METOABI 3alIUTHI OT KOPPO3HUH.

Jlabopamopnas paboma Ne 7. I'aibBaHUYECKUHN DIIEMEHT.

3amanue: O3HaKOMHUTBCS ¢ MpuHIUIOM padoTsl XNUToB, co ctpoennem aByx tumnos 3.
PaccmotpeTs ypaBuenne Hepuera. Ymers paccuutbeiBath J/C 0.

Jlabopamopnas paboma Ne 8. InexTponus.

3ananue:PaccMoTpeTh OuepenHOCTh paspsia MOHOB Ha JJIEKTPOJAAX, INepeHanpsbKeHue,
pa3iuyHBle THIBI DJEKTPOAOB. VM3y4WTh KOJMYECTBEHHBIE 3aKOHOMEPHOCTH 3JIEKTPOIIH3a,
MCIOJIb30BaHUE JIEKTPOJIN3a B HAPOJAHOM XO3SICTBE.

Kputepuu u mkana OLeHUBAHUS 110 OLCHOYHOMY CPEJCTBY — 3a/IaHHMs 110 JTaOOPaTOPHBIM
3aHATUSM (paboTam):

[IIxana ontennBanus

Kpurepuii orieHuBanus
(nHTEpBa) OAJIIOB) pHTep B

5 3aaHue BBHITIOJHEHO HA BBICOKOM ypOBHE (CTYACHT B IOJHOM OOBeMe
OCBETHJI PaCCMATPUBACMYIO TIPOOJIEMATHKY, TPUBEI aPTyMEHTHI B TI0JIb3Y
CBOUX CYXKICHUH, BJIQJICET POQUITBHBIM MTOHATHIHHBIM
(KaTreropuaabHbBIM) aNapaToM M T.I1.)

4 3amaHue BBIMOJHEHO HA CPEJIHEM YPOBHE (CTYACHT B LIEJIOM OCBETHI

paccMaTpuBaeMylo MpoOIeMaTHKY, MPUBENl apTyMEHTHI B MOJb3y CBOMX
CY’KJCHHH, TOMYCTUB HEKOTOPbIE HETOUHOCTH U T.IL.).

3 3aJaHuE BBIIOJIHEHO HAa HHU3KOM YpPOBHE (CTYHEHT JIOIYCTHII
CYILLIECTBEHHbIE HETOYHOCTH, M3JIOKHWI MaTepuan ¢ OIIMOKaMu, He
BJaJeeT B JOCTAaTOYHON CTeNneHH MNpOQMIBHBIM KaTeropHaabHbIM
anmnapaToMm U T.I1.).

2 3ajaHue BBIOJIHEHO HAa HEYJOBJIETBOPUTEIBHOM YpPOBHE WM HE
NpeACTaBiIeH (CTYACHT HE TOTOB, HE BBHITTOJIHIII 33/IaHHUE U T.I1.).

BapuaHTBI 1J151 BBINOJTHEHHUS 3a1aHUS 110 XHMHYECKOMY
NACHOPTY 3JIeMeHTa (BbICOKHI YPOBEHb)

Homep eapuanma | 3adanue 13 Von
0 Menb 14 30J10TO
1 Kenezo 15 PryTh
2 AJFOMUHMIA 16 Cepebpo
3 Kucnopon 17 BucmyTt
4 Cepa 18 OnoBo
5 Kansnnii 19 KoOansT
6 Maruuii 20 CBuHeEIL
7 Ypan 21 XpoMm
8 Asor 22 Mapranen
9 Xnop 23 [Inatuna
10 Hukenp 24 MBIIIBSIK
11 HuHk 25 Ypan
12 Bbapwuit 26 Tutan




27 Cypbma | 30 | Panon |

28 Tennyp

29 CtpoHIiui
Kpurepuu u mkana OHEHUBAHUS 110 OLIECHOYHOMY CPEACTBY «XUMUYECKHUM MTACTIOPT JIEMEHTA»:
[Ixana Kpurepuii onieHuBaHus
OLICHUBAHUS
(uHTEpBaN
0asIoB)

5 XUMHUYECKUH MacnopT 3JIEMEHTa IPEACTaBICH Ha BBICOKOM YPOBHE (CTYIEHT B

NOJTHOM O00BbEME OCBETHJI pPacCMaTpPUBAEMYIO MPOOJIEMATHKY, BIAACET
npo(UIbHBIM MOHATUHHBIM anmapatoM U T.1.). OdopMiIeH B COOTBETCTBUHU C
TpeOOBaHUSMU, TPEABIBISIEMbIMH K JAHHOMY BHUly paOoT.

4 XUMHUYECKUH MacnopT 3JIEMEHTa MPEACTaBIECH Ha CPEJHEM YPOBHE (CTYIEHT B
[IEJIOM OCBETHJI PAcCMaTPUBAEMYIO NPOOJIEMATHKY, JOMYCTHB HEKOTOPHIC
HETOYHOCTU U T.I.). B odopmieHun nomymieHsl HEKOTOpble HETOYHOCTU B
COOTBETCTBUU C TPEOOBAHUSIMU, IPEAbSIBISIEMbIMHU K JAHHOMY BHJly padoT.

3 XVUMUYECKUH MAclopT dJIEMEHTa MPEACTaBIEH Ha HU3KOM YpOBHE (CTYIEHT
JOTTYCTUJI CYIIECTBEHHBIE HETOYHOCTH, W3JIOKWJI MaTepuall ¢ OIIMOKaMU, HE
BJIaJIceT B JOCTATOYHOM cCTerneHu MPO(UIBHBIM MOHATUHHBIM ammnaparoM u
T.1.). B opopmieHnn nomyieHsl OMMMOKA B COOTBETCTBUU C TPEOOBAHUSIMH,
PeIbsBISIEMbIMU K JAHHOMY BUAY PaloT.

2 XVUMUYECKUH MAacropT 3JEMEHTa MpPEJICTaBIeH Ha HEYIOBIETBOPUTEIHHOM
YPOBHE WJIM HE MpeJcTaBeH (CTYJeHT He FOTOB, HE BBIIOJIHMII 331aHUee U T.11.)

Bonpochl 10 0LIEHOYHOMY CPeICTBY IPOMEKYTOUHAS aTTecTALMA (IK3aMeH)

1.

Noakown

10.

11.
12.

13.

OCHOBHBIE CTEXUOMETPUUYECKHE 3aKOHBI.

1.1. 3akoH coxpaHeHUs MaTepuu.

1.2. 3aK0H MOCTOSHCTBO COCTABA.

1.3. 3akoH ABorazipo u CIeICTBUE U3 HETO.

1.4. 3aK0H 3KBUBAJICHTOB. DKBUBAJICHTHASA Macca, 00beM, SKBHBAJICHTHAS KOHCTAHTA
pacTBopa.
Kiaccel HeOpraHM4eCcKrX BEIIECTB.
THUIBI XUMHUECKUX PEAKIIUH.
[Tnanerapnas monens atoma o Pesepdopay. Moaens atromoB Bogopoaa mo bopy.
JIBOMCTBEHHAs IPUPOJA HIEKTPOHA. Y paBHEHHUE Jie¢ bpoiis.
KBanToBeie uncna. [Ipuanun aymnn.
[TocnenoBaTenbHOCTH 3aMIOTHEHUS IEKTPOHHBIX ypoBHE. [IpaBuiia KiieukoBckoro.
IIpaBuna I'ynna.

3anoHeHue ANEKTPOHHBIX 0007I0YeK aTOMOB MAJIbIX U OONBIINX MPUOI0B. EMKOCTB
9JIEKTPOHHBIX YPOBHEH. S-, P-, d-, f- a1eMeHTBI ¥ UX pa3MelIeHHe B IEPUOTNIECKOM CHCTEME.
Ilepuoanueckuii 3akoH U nepuoanueckas cucrema /.M. MenneneeBa. @opmsl
MEPUOINYECKON CUCTEMBI. 3HAYEHHUS IEPUOJINYECKOT0 3aKOHA.

3aKOHOMEPHOCTHU MEPUOINYECKON cucTeMbl. DU3NUYECKUN CMBICI BEJIMYMH MEPUOANYECKOM
CHCTEMBI.

DHeprusi MOHU3ALUU, CPOJICTBO K JEKTPOHY, IIEKTPOOTPELATEIbHOCTh aTOMOB.
3aBUCUMOCTH CBOMCTB XUMHUYECKHUX AJIIEMEHTOB OT WX MOJOKEHHS B TIEPHOJUICCKOM
CHCTEME.
XapakTepucTruKa CBOMCTB XMMUYECKUX JIEMEHTOB IO UX MOJO0KEHUIO B IEPUOUIECKOM
CHUCTEME.




14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.

XuMUYEeCcKasi CBSI3b. JHEPrUs CBS3H.

Bubl KOBaJIeHTHOM CBSA3U, UX XapaKTEPUCTUKA U CBOMCTBA (IJIMHHA CBSI3U, HACBHIIAEMOCTb,

HAIPAaBIEHHOCTb, YTOJI CBSA3H, MOJIIPU3ALUS U MOISIPHOCTD). [IpuMepsr.
['uGpuan3anys aTOMHBIX OpOUTAIICH.

HNonnas cBs3b U ee xapakrepuctuka. [Ipumepsr.

BonoponHas cBs3b U ee xapakrepuctuka. [Ipumepsl.

JloHOpHO-aKLenTopHas CBA3b U €€ Xapakrepuctuka. [Ipumepsl.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

BHyTpeHHsI SHEpIUs U SHTAJbIINA.

TepMOXUMHUUYECKHE 3aKOHBI.

3akoH ['ecca, cnenctBus u3 Hero. TepMOXUMHUYECKUE PACUETHI.

Outponus. Dueprus ['ubdoea.

Hanpapnenust npoTexkanusi XUMUYECKUX MpolieccoB. YpaBHeHus [ 'n66ca-I'ensMrombua.
@akTOpHl, BAUSIOLUIUE HA CKOPOCTh IPOTEKAHUS XUMUYECKUX PEAKIUI.

BinsiHre KOHIIEHTpALMK Ha CKOPOCTh. 3aKOH JielcTBHs Macc. KoHcTaHTa CKOPOCTH.
Bnustnust gaBneHus A ra3000pa3HbIX CUCTEM Ha CKOPOCTh PEaKIIUA.

['oMo0- 1 reTeporeHHbIe XUMHYECKUE TIpoLecchl. MIX cKopoCTs.

[TpaBuna Bant-T'odda. Biusane remnepaTypsl Ha CKOPOCTh XUMUYECKHX PEAKITHIA.
VYpaBHenue Appenuyca.

Karanus. Katanuzaropsl. BiusiHue karann3aTopoB Ha CKOPOCTh XMMHUECKUX PEAKLIUM.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMUUECKOTO paBHOBECHS.

Cnsur xumuueckoro paBHoBecus. [Ipunnun Jle-1laTense.

PactBopsbl. IX OCHOBHBIE XapaKTEPUCTUKH.

DIEKTPOIUTHYECKAs! AUCCOLMAIINS KUCTIOT, OCHOBaHUH, COJIEH.

CunpHbI€ U Cl1a0bble JIEKTPOIIUTHL.

CreneHp U KOHCTaHTA JUCCOLUAINH CIA0BIX SJIEKTPOIUTOB.

HonHble peakuu.

Honnoe npoussenenune Boasl, pH pacTBopos.

Crioco0b! BeIpaXXKeHHs KOHIIEHTPALUU pacTBOPOB (MaccoBasi A0JIs, IPOLIEHTHAs
KOHIEHTpAIUsl, 5KBUBAJICHTHAS, TUTP).

KonmurorusHble CBOMCTBA paCTBOPOB HEAJIEKTPOJIUTOB.

3axoH Pays.

JlucnepcHble CUCTEMBI.

Komnonap! ¥ uxX npuMeHeHHe B TEXHUKE U POMBIIIIEHHOCTH.

Koarynsauus. Cequmenranust. I'emu. VX 3HaueHre B IPOMBIILIEHHOCTH.
OxucnutenbHO-BOoccTaHOBUTENBHBIE peakiu (OBP). Baxueiinue okucnaurenu u
BoccraHoBuTenu. Knaccudukanus OBP.

Mertoast coctaBienuss OBP. Meton anexkTpoHHOr0 OanaHca, HOHHO-3JIEKTPOHHBINA METOI.
Hanpasnenus nporekanust OBP. Pacuer snextponsmxymieit cuisl (3C) OBP.
["anpBannyeckuii anement. Y pasuenue Hepucera. Pabora snementa Bonbta, Janusmns-
SxoOwu.

AKKYMYJISTOPBI: KUCIIOTHBIE, IIeJIOUHbIe. XMMHU3M IIPOLIECCOB MpHU UX padoTe.
ToNIUBHBIE AIEMEHTHI: IPUHITUI PaOOTHI U UX IPUMEHEHUE.

OCHOBBI JIEKTPOXUMHUU. XUMHU3M JIEKTPOJAHBIX MPOLECCOB.

JIBOWMHOM 3JIEKTPUYECKUH CIIOM, JIEKTPOHHBIE OTEHIMAIIBI.

Psn HanpskeHus: METasuIoB.

[Tonyuyenne metaminos. TepMOXUMHS METAILIOB.

CmaBel. CocTaB M1 TPUMEHEHUE OCHOBHBIX CIIIaBOB.

OCHOBBI TEOPUH KOPPO3UH METAILIA.

Knaccudukanus Koppo3nOHHBIX MTPOLIECCOB:

53.1. Ilo Buxy U3MEHEHMSI TIOBEPXHOCTEN METalIa



53.2. Ilo MexaHuU3My peakiuu.
53.3. Ilo xapakTepy AOMOTHUTENBHBIX BO3ICHCTBUM.

59. Xumunueckas koppo3us. Ee Buapl. Xumusm.

60. DnexTponuTHueckas koppo3us. Ee XumMu3m u BUIpI.

61. dakTopbl BIUSHUS Ha CKOPOCTH KOPPO3HH.

62. 3amTa METaUIOB OT KOPPO3UH, 3aALIUTHBIE METAJUINYECKUE M HEMETAJUIMYECKHE MTOKPBITHS.
Karonnas 3amuTa. [IporekropHas 3amura. Bo3aelicTBus Ha arpecCUBHYIO cpeay.

63. CymHocTh nporecca 31eKTpoiu3a. Buisl anekrponusa.

64. KaToauble u aHOJHBIE TPOLECCHI IIPU IEKTPOIIH3E.

65. ITopsmoKk BOCCTAaHOBJICHHUS Ha KaTO/IE€ M OKUCIICHUS Ha aHOJIE.

66. SBieHus nepeHanpsHKEHUs MpU dIEKTPOITU3E.

67. 3akon @apanes. Berxoa 1mo Toky.

68. I'anbBanonokpsITUs. ["anbBanomacTuka. ['anpBanocTerus.

69. [IpuMeHeHne HIEKTPOIN3a B IPOMBIIIIJICHHOCTH.

70. Teopwus cTpoeHus oprannueckux coeauHenuit A.M. bytiepona. [IpaBuna panroHnansHOM
HOMEHKJIaTypbl 1 HoMeHk1atypsl [lUPAC.

71. Ankanbl. X ¢pu3nvecKoe 1 XUMUUYECKOE CBOHCTBA.

72. AnkeHbl 1 MX GU3NIECKOE U XUMUIECKOE CBOICTBA.

73. Jluensl, X Gpu3nUECKOE U XMMHUYECKOE CBOMCTRA.

74. Apomarmdeckue yriieBooposl. X ¢pusndeckoe n XUMUYECKOE CBOICTBA.

75. TlomuMepHbIe MaTepUaIbI.

76. Cruptel. OEHOIIBI.

77. ABTOKaTaJIUTUYCCKUN KPEKUHT HE(PTH.
78. JluzenbHOE TOIUIMBO U IIETAHOBOE YHUCIIO.
79. beH3uH ¥ OKTaHOBOE YMCiI0. Mapku OeH3HHA.
80. ITpupoaHbIil ra3 ¥ MPOIYKTHI €r0 MepepadoTKH.
Kputepuu u 1kasia OlleHUBaHUS 110 OIICHOYHOMY CPEJICTBY — «IK3aMEHY:

[Ixama onieHnBaHus

XapaKTepI/ICTI/IKa SHaHUA NMMpeaMETa U OTBCTOB

OTINYHO (5)

CryaeHt 1inyOOKO M B TOJIHOM OO0BEME BIAJAEET MPOrpPaMMHBIM
MaTtepuaioM. ['paMOTHO, MCUEPIBIBAIOIIE U JIOTUYHO €r0 H3JIaracT B
YCTHOM WM nucbMeHHOU (opme. [Ipu 3TOM 3HaET peKOMEHI0BaHHYIO
JUTEPaATypy, MPOSABISAET TBOPUECKHUM MOAXO] B OTBETAX HAa BOIPOCHI U
MPAaBWJIbHO OOOCHOBBIBAET NPUHSATHIE PEIIEHUS, XOPOIIO BIIAJEET
YMEHMSIMH ¥ HaBbIKAMU IIPU BHITIOJHEHUH NTPAKTUYECKHUX 3a/1a4.

xopotuo (4)

CryaeHT 3HaeT NpOrpaMMHBIM MaTepuajng, IpPaMOTHO U IO CYTH
u3jgaraeT €ro B YCTHOM MM THCbMEHHOM Qopme, nomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKJICHUSAX, TPAKTOBKaX,
ONpENCIEHUAX M KATErOpusAX WIA HE3HAUYUTEIBHOE KOJIMYECTBO
omnbok. [Tpu 3ToM Brageer HEOOXOAUMBIMU YMEHUSIMU U HaBBIKAMU
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/a4.

YI0BJIETBOPUTEIHHO

3)

CTyZeHT 3HaeT TOJNbKO OCHOBHOM MPOTPaMMHBIN MaTepual, JOIyCKaeT
HETOYHOCTH, HEZ0CTaTOYHO yE€TKHE (bopMyIHPOBKH,
HEIOCJIEI0BATEIbHOCTh B OTBETAX, H3JIAraéMbIX B YCTHOM WM
nucbMeHHOU (opme. [Ipu 3TOM HEIOCTaTOYHO BIAJAEET YMEHUSMHU U
HaBbIKaMU TP BBINOJHEHUH IpakTHUecKux 3anad. Jlomyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAaX.




HEeyA0BJIEeTBOPUTENBbHO | CTyAGHT HE 3HAeT 3HAYUTENIbHOM YacTH MPOrpaMMHOrO MaTepHala.
(2) [Tpu 3TOM nOMycKaeT NPUHIMIHAIBHBIE OIIUOKH B JI0Ka3aTeIbCTBaX, B
TPAaKTOBKE TOHATHH M KaTEropuil, MNpOSBISAET HUBKYIO KYJIbTYpYy
3HaHWM, HE BIAJCET OCHOBHBIMM YMEHHUSMU U HaBbIKAMU IIPHU
BBITIOJIHEHUH MPAKTUUECKHUX 3a7a4. CTyJeHT OTKa3bIBAETCSl OT OTBETOB
Ha JOMOJIHUTENbHBIE BOIIPOCHI.

9. Oco0eHHOCTH OpraHu3anMu  O0y4YyeHHs] UIi JIHMI € OrFPpaHUYEHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI M HHBAJIHU/I0B

IIpu HeoOxomumocTH paboyas mHporpaMma Y4eOHOW JUCHUIUTMHBI MOXET OBITh
ajanTupoBaHa Uil oOecrmieueHuss 00pa3oBaTENILHOTO IMIpolecca HMHBAIMIOB M JIMI C
OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 3[I0pPOBBSI, B TOM 4YMCJE C NPUMEHEHHUEM 3JIEKTPOHHOIO
00y4eHHUs UIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

Jnst sToro Tpedyercs 3asBICHHE CTyJAEHTa (€ro 3aKOHHOTO TNPEACTAaBUTENS) U
3aKJIIOUEHUE  TICHXOJIOro-menuko-nenarornueckod  komuccuu  ([IMIIK). B ciyuae
HEOOXOIMMOCTH O0YYArOIUMCS U3 YKCIIa JIUI] ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMU 37I0POBbS (110
3asgBJICHUI0 OOYyYaromerocsi), a Ijs WHBAJWAOB TaKKe€ B COOTBETCTBHHU C WHIUBUAYaTbHON
IPOTPaMMOi peabuINTaluy MHBAJINIAa MOTYT MPEIaraThbCsl CIEeAYIONe BApUAHThl BOCIIPUATHS
y4eOHOM HH(OPMALIUY C YYETOM UX WHIUBUAYAIbHBIX MCUXO(PHU3NIECKIX OCOOCHHOCTEH:

— CO3J]aHHE TEKCTOBOW BEPCHUHU JIIOOOTO HETEKCTOBOTO KOHTEHTA JJISi €r0 BO3MOXKHOTO
npeoOpa3oBaHus B albTepHATUBHBIEC (HOPMBI, YAOOHBIE AJIs PA3IMYHBIX TOJIb30BaTENCH;

— CO3[]aHUE€ KOHTEHTAa, KOTOPBIM MOKHO INPEACTaBUTh B Pa3IMYHBIX BHUJAX 0€3 morepu
JaHHBIX WU CTPYKTYpPBI, MPEAYCMOTPETh BO3MOXKHOCTH MACIITa0MPOBAaHUS TEKCTa U
n300paxeHuil 0e3 MmoTepu KauecTBa, MPELYyCMOTPETh JOCTYHNHOCTh YHPABICHHUS KOHTEHTOM C
KJIaBUATYPBI;

— CO3JaHHe BO3MOXKHOCTEH il OOy4aromuxcs BOCIPUHUMATh OJIHY U Ty ¥XKe
MH(OpPMaLIMI0O U3 pa3HbIX MCTOYHMKOB, HANpUMEp, TAaK, YTOOBI JIMIA C HAPYIIEHUSMHU CIyXa
HoJy4aau MHQOPMAIMIO BU3YalbHO, C HAPYLICHUSMH 3pPEHUS — Ay THAIIbHO;

— TPUMEHEHHE MPOTrpaMMHBIX CPEACTB, OOECHEeYMBAIOIIUX BO3MOKHOCTH OCBOCHHUS
HaBBIKOB M YMEHHMH, (QOpMHpPYEMBIX IUCHUIUIMHOW (MOAaylieM), 3a CYET aJbTepHATHBHBIX
CIoco00B, B TOM YHCJI€ BUPTYAJIbHBIX JJAOOPATOPUN U CUMYJISIIUOHHBIX TEXHOJIOTHIA;

— TpPUMEHEHHE DJEKTPOHHOrO  OOydeHHUs, JUCTAHIMOHHBIX  00pa30BaTENbHBIX
TEXHOJOTHI Ais mepenaud HMHQOpMalMM, OpraHU3aluu pPa3IUyHbBIX (OPM HHTEPAKTHUBHOU
KOHTAaKTHOM paboThl oOywyarolerocst ¢ mpemnojaBareieM, B TOM 4YHCIE€ BEOMHApOB, KOTOpbIE
MOTYT OBITh HCIIOJIb30BAaHbl I TMPOBEACHUS BUPTYAIbHBIX JIEKIMA C BO3MOKHOCTHIO
B3aUMOJICHCTBUSA BCEX YYAaCTHHUKOB JIUCTAHLIHMOHHOTO OOYYEHHUs, MHpPOBEIEHUS CEMHMHApOB,
BBICTYIUIGHHSI C JIOKJaJaMHd U 3alllUThl BBINOJIHEHHBIX pabOT, NPOBEACHUS TPEHUHIOB,
OpraHu3alK KOJJICKTUBHON paboThl;

— TOpPUMEHEHUE DJJIEKTPOHHOrO  OOYy4YeHMs, JUCTAaHIMOHHBIX  00pa30BaTEJIbHBIX
TEXHOJIOTUH [T OpraHu3anuu (popM TEKyIIero u MpoOMeXyTOUYHOI'O KOHTPOJIS;

— YBEIUYEHHE MPOJOJKUTEIBHOCTH cAaud OOydarolMMCsi MHBAIMIOM WM JIULOM C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbsI (POPM IIPOMEKYTOUHON aTTECTAIIMH 110 OTHOIIEHUIO
K YCTaHOBJICHHON MPOAOKUTEIBHOCTH UX CAAYU:

— NPOJODKUTEIBHOCTh CIaud 3auéTa WIM 3K3aMeHa, MPOBOJMMOIO B IHCBMEHHOU
dbopwme, — He Oosee uem Ha 90 MUHYT;

— IPOJIOJDKUTEIBHOCTD MOATOTOBKH O0YYArOIErocst K OTBETy Ha 3auéTe WM HK3aMeHe,
MPOBOJIMMOM B YCTHOU (popMme, — He Oosiee yem Ha 20 MUHYT.




JIMcT n3MeHeHH i 1 TOMOJTHEHUH

Ne Bunrsl nononnenuii u JlaTa 1 HOMep MPOTOKOJIa Ioamnuce
/o M3MEHEHUH C yKa3aHHEM 3acenanus Kadeapsl (c pacumdpoBKoif)
CTPaHMIY (xadenp), Ha KOTOPOM OBLTH 3aBeAyromero kadeapoit
paccMOTpEHBI ¥ OJI00pEHBI | (3aBemyronux kKadempamu)
M3MEHEHHUS U JIOTOJHEHUs
1.
2.
3.




