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1. AHHOTAIUA
K pado4eil nporpaMmme AU CHUNINHBI
b1.0.15 Xumus
Tpynoemkocts 3 3.e.

1.1. Ilesb 0cBOEHMS U KPATKOE COAEPKAHME AU CHHUILTHHbI

Ilenb ocBoeHus: yriayOleHHE UMEIOIIMXCS NPEACTABICHUN M IONy4YeHHE HOBBIX 3HAHUHA H
yMEHHH B 0051IacTH XUMHH, 0€3 KOTOPBIX HEBO3MOXXHO PEIICHHWE COBPEMEHHBIX TEXHOJIOTMYECKUX,
9KOJIOTUYECKUX, CBIPHEBBIX U SHEPTETHUECKUX MPOOIIEM, CTOSIINX MEPe]] UeTOBEYECTBOM.

Kpatkoe conepkanue aucuurinHbl: CTeXnoMeTpudeckue (KOJMYECTBEHHBIE) COOTHOILEHUS B
xumuu. CTpoeHHe aToMa U NEPUOJUYECKasl CUCTEMAa XMMHUYECKUX JJIEMEHTOB. XUMUYECKasl CBA3b.
TepmonnHaMMka M KHHETHKAa XUMHUYECKHX IponeccoB. PacTtBopel. JlMCHepCHBIE CHCTEMBI.
Onexrpoxumuueckue nponeccsl. Kopposusa. Xumus metannoB. OCHOBBI XMMHUHM BSDKYIIMX. XUMUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (ITOJIMMEPBI, HAHOCTPYKTYPBI).

1.2. [lepevyeHb NIaHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUS MO TUCHHUILINHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMBbI

HaumenoBanue [Inanupyemslie WHpaukaTopsl [Inanupyembie pe3yapTaThl OrneHoYHbIe
KaTeropuu (TPYTIITBI) Pe3yIBTATHI JOCTI)KEHUS 00ydeHwHs 10 JUCIUTUINHE cpencTaa
KOMIIETEHIIUHN OCBOEHHSA KOMIIETEHIAI
MIporpamMMsl (KO U
CoZiepKaHue
KOMIIETSHIINH)
Oomenpodeccuonan | OIIK-1:  Cnocoben | BeisieHue u umems npeocmasgienue: O | 1abopaTopHas
bHBIE KOMIIETEHIIMN | pelIaTh 3ajaun | KinaccuuKanms CTPOECHHHU aToMOB u | pabota,
npodeccHoHaNbHON (du3MUeCKuX U MOJICKYT, 0 BUIaX | paboyvas
JESITeTbHOCTH Ha | XUMHYECKHX IIPOLIECCOB, | XUMUYECKOW  CBS3M M | TETpanb, TECT,
OCHOBE MPOTEKAIOIINX Ha criocobax ee 00pa3oBaHMS; | SK3aMCHAIHOH
HCTIOJIH30BAHUS 00BeKTE 0 XHMHYECKHX CHCTeMax | HbIC OFIICTHI
TEOPETHUECKIX 1 | mpodeccHoHANbHON (pactBOpax,
npaktudecknx ocHOB | aesrenbHOcTH (OIIK-1.1); | xaramuTudeckux,
€CTECTBCHHBIX U | oIpeneneHue JIVCTICPCHBIX,
TCXHUYCCKUX HAYK, a | XapaKTCPpHUCTUK DJICKTPOXUMHUYCCKUX
TaKXKe XUMHUYECKOI0 IIpoLecca cucreMax, BMC), wux
MaTEMaTHYECKOTO (s1BJIEHUS), XapaKTEPHOTO | CBOMCTBAX; O Ha3HAYCHUH U
anmapara JUIs1 OOBEKTOB o0acTax NPUMEHEHUS
npodeccoHaNbHON OCHOBHBIX XUMHUYECKUX
JIeITEIIbHOCTH, HA OCHOBE | BEILECTB M X COCMHECHHH;
IKCIICPUMCHTATBHBIX 3HamMb: OCHOBHBIC 3aKOHEI
uccienoBanuit (OITK- XUMUW;, KIaCCH()UKALNUIO H
1.3); CBOIICTBa XUMHUYECKHUX
BEIOOp 6a30BBIX JJIEMEHTOB,  BEIIECTB W
¢u3nIecKux u COEIMHEHNI;
XUMHYECKHX 3aKOHOB ISl | 3aKOHOMEPHOCTH
peueHuA 3aaa4 TMPOTEKaHUA XUMHWYCCKUX
npodeccroHaNbHOMN nporieccoB U (pakTopsl,
nesrenbrocTr (OIIK-1.5) | Biumsromue Ha CKOPOCTh U
HAIpPAaBJICHHE XUMHYCCKUX
peakmmii; OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS
AIEKTPOXUMHIIECCKIX
TIPOIIECCOB;
yMems. IUTAHUPOBATH
XAMHYECKHE KCIIEPHMEHTHI
JUIL  TIPOBEPKH  HAY4YHBIX
THIIOTE3; 0000111aTh
MOJTYYEHHBIE PE3YIbTATHI,
8nademy: METOJIMKaMHU




pacueta 1O  OCHOBHBIM
CTEXUOMETPHICCKUM

3aKOHAM: KOJIMYeCTBa
BEIIIECTBA, MAacChl, O0BEMa
rasa, MOJIPHOH  MAacCHI,

MOJISIPHOM Macchbl
9KBHMBAJICHTA, BJIEMEHTHOTO
cocrasa CIIO)KHOTO

BEIIECTBA;  pacyera IO
XAMUYECKHM  yPaBHEHHSM;
TEIOBbIX  3GPEeKToB U

CKOpOCTEH pEaKIyii;
KOJITUECTBEHHBIX
XapaKTEepUCTUK PAaCTBOPOB
3NIEKTPOIUTOB u
HEDJIEKTPOJIUTOB: BUJIOB
KOHILIEHTPALHA, pH,
TEMIIEpaTypsl KHUIICHHUS H
3aMep3aHus;
KOJINYECTBEHHBIX
XapaKTEPUCTUK
OKHCJIUTENBHO-
BOCCTaHOBHUTEJIBHBIX
CHCTEM,  TaJbBaHMYECKUX
3JIEMEHTOB, B IIpoleccax
JNIEKTPONN3A,;
MPAKTUYECKUMH HaBBIKAMU
paboTel €  XUMHYECKHM
00opynoBaHnEM u
peaKkTHBaMH B
COOTBETCTBHU c
MHCTPYKLHUEH 700071
METOAUKOMI NIPOBEIEHUS
AKCTIEPUMEHTA c

cobmroieHneM TpeOoBaHMI
TEXHUKH 0€30IaCHOCTH.

1.3. MecTo aucuumiiunbl B cTpykrype OIIOIT
Wunekc HaumenoBanue Cemectp WNHnekchl 1 HAMMEHOBAaHUS YI€OHBIX JUCIUTIIINH
JUCITUTITUHBI H3yUYEHUS (MoJtyeit), MpakTUK
JUIS KOTOPBIX COJepKaHue
Ha KOTOPBIE OMMHUPAECTCS o
. JTAHHOW AUCHUILITMHBI
coJiep’KaHue TaHHOM
(MOZyJis) BBICTYHAET
JTUCIUILTAHBI (MO Is1) .
onopou
b1.0.15 Xumus 1 3HaHUSA, YMEHUS U b1.0.04.01 be3zonacuocTh
KOMIIETEeHIINH, KU3HEEATEIIbHOCTH
MOJIyYEHHBIE b1.0.27 Merannuueckue
00y4JarmuMucs B KOHCTPYKIUH, BKITIOYAsI
cpelHeM CBapKy
obmeobpazoBatenbHoM | b1.0.28 KoncTpykiuu u3

y4e0HOM 3aBeICHUN

JiepeBa U I1acTMace
b1.0.29 XKene3zobeTouHsie
1 KAaMEHHBIE KOHCTPYKIIH

1.4. SI3bIk MpenogaBaHusi: pyCCKUM.




2. O0beM AUCHMILIMHBI B 3249€THBIX eIMHUIAX C YKA3aHHEeM KOJIHYeCTBAa aKaJleMHYeCKHX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brinucka u3 yae6Horo mnana: s rpymmsl O3-b-T1T'C-26(5)

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY b1.0.15 Xumus
Kypc n3ydenus 1
CemecTp(bl) U3y4YEHHUS 1
dopma NpoMeKyTOUHON aTTecTalluu (3a4eT/3K3aMeH) DK3aMeH
Tpyaoemkocts (B 3ET) 33ET
Tpynoemkocth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108
Nel. KonraktHass  paGora  oOyyawmmxca ¢ | O0bem ayauTOpHON Brtu.c
npenoaasareyaem (KP), B yacax: paboTsl, IIPUMEHEHUEM
B Hacax JOT unu 20, B
yacax

O06bem padoTsl (B yacax) (1.1.+1.2.+1.3.): 29 -

1.1. 3aHATHUS JIGKIMOHHOTO TUIIA (JIEKLIUHN) 9 -

1.2. 3aHATHs CEMMHAPCKOTO THNA, BCETO, B T.4.: 17 -

- 1abopaToOpHBIC PAOOTHI 17 -

1.3. KCP (KOHTpOIb CaMOCTOSITENBHOW pPabOTHI, 3 -

KOHCYJIbTAI1H)
Ne2. CamocrtositenbHas padora odyyaromuxcsa (CPC) 52
(B yacax)
Ne3. KosmuyecTBO 4acoB Ha 3K3aMeH (IIpU HaJIU4YUU 27
JK3aMeHa B YYCOHOM IIJIaHE)




3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB Mo pa3jesiaM U BUAAM Y4eOHbIX 3aHATHI

Paznen Bcero | Konrakrnas paborta, B Yacsl
4acoB yacax CPC
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XMW Kak pasziesl eCTECTBO3HAHMS. 81 1 - 1 - |3 4(CT)
CrexuoMeTpruIecKre 3aKOHBI XUMHH (TeMa 1)
Crpoenne atoma u nepuoauyeckas cucrema J[. 1. - - - 4 (CT)
MenneneeBa (TeMa 2)
XuMHUuecKast CBS3b U CTPOCHUE MOJIEKY (Tema 3) 2 - - - 2 (CT)
OO1mue 3aKOHOMEPHOCTH XMMUYECKHX PEAKIMH (TEMBbI 2 - 2 - 4 (CT)
4,5) 2 (JIP)
PactBopsI (TeMbI 6, 7) 2 - 6 - 2 (CT)
6 (JIP)
OCHOBBI JIEKTPOXUMUH (TeMbI 8-11) 1 - 8 - 6 (CT)
8 (JIP)
JucniepcHble U KOJUTOUIHBIE CUCTEMBI (Tema 12) 1 - - - 4 (CT)
XWUMHS TOTMMEPOB (BBICOKOMOJICKYJIISIPHBIX - - - - 6 (CT)
coennHeHHH) (Tema 13)
TectupoBanue - - - - 4 (IIT)
Bceeo uacos 3a 1 cemecmp 81 9 - 17 | - |3 52

[Ipumeganne: CT — camocTosTenpHOE M3ydeHHe TeMbl, JIP — cocTaBieHHe OTYETOB II0 J1a0OpaTOpHBIM 3aHATHsIM, [IT —
MOJTOTOBKA K TECTHPOBAHUIO.

3.2. Copepxanue TeM NPOrpaMMbl JUCHHUILIHHBI
Tema 1. Xumus kax pazoen ecmecmeo3nanusn. CmexuomempuuecKkue 3aK0OHbl XUMUU

[Ipenmer m 3agaun XuMUM. XUMUYECKUE 3HAHUSA B IPAKTUYECKOW JEATENBHOCTH JIOACH.
XUMHUS B CUCTEME €CTECTBEHHBIX HAYK.

Hcropus xumun: Mouck nepBodieMenTa B punocodckux yuenusx [pesHeit ['peunu; anxumus,
ATPOXUMHUS; OTKPBITUE MEPBBIX XUMUUECKHUX 31eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JlaByasbe;
3aKOH COXPAaHEHHUs! MacChl BEILIECTBA; ATOMHO-MOJIEKYJIIPHOE YUEHHE U YUYEHHUE O COCTaBE BEILECTBA.
JIx. JlanbTOH: 3aKOH KpaTHBIX OTHOIICHHH, aTOMHBIA Bec. Kiaccupukamus 3JIEMEHTOB IO HUX
atoMHbIM BecaM. JK. TIpycT: 3akoH mocTostHCTBa cocTaBa. M.S1. Bepuenuyc: XuMudeckas CHMBOJIHKA,
YpaBHEHHS XMMUYECKUX PEAKIMM, YTOUHEHUE aTOMHBIX BecoB. [IoHSTHS: aTOMHas €IMHHUIIA MacChl,
OTHOCHUTEIIbHAs aTOMHAs Macca 3JIEMEHTa, OTHOCUTENIbHAs MOJIeKyJisipHas macca BemectBa. XK. JL. ei-
JIroccak: 3aKOH MPOCTBHIX OOBEMHBIX OTHOIICHHN. A. ABOTaJIpo: 3aKOH ABOTaapo, YHCIO ABOTajipo.



[TonsiTHE O KOJTMYECTBE BEIIECTBA: MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00beM ra3oB. ['a30BbIe 3aKOHEI.
. PuxTtep: NOHATHE SKBUBAJIEHT, 3aKOH YKBUBAJICHTOB. BalleHTHOCT.
Tema 2. Cmpoenue amoma u nepuoouyeckasn cucmema /.. Menoeneesa

Atomuctuueckue runotessl Jlemokpura, . Hetotona, JI. JlanbToHa. OTKpbITHE 3JIEKTPOHA U
JIpYTuX 3JeMeHTapHbIX yacTull. Mozenb atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
o O. Pesepdopay («Ilnanerapnas moxaensy). IlporuBopeuns B monenu 3. Pesepdopna. OcHoBHOE
MOJIOXKEHUE KBAHTOBOM Teopuu. Monens atoma no H. Bopy. KoprmyckynsipHO-BOTHOBOW Iyanu3m
3JIEeMEHTapHBIX YACTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUUYECKUE MPEICTABICHUS O CTPOCHUHU aroMma: sApO: COCTaB,
3aps] sfApa, aTOMHBIN Bec, MOPSAKOBBIA HOMEDP B MEPUOJUYECKON CHCTEME, M30TOIbI; DJIEKTPOHHAS
000J10YKa: NIEKTPOHHAS OpOUTANb, KBAHTOBBIE YKcia (TJIaBHOE, OpOUTATBbHOE, MATHUTHOE, MATHUTHO®
CIIMHOBOE); 3aIOJHEHUE DJEKTPOHHBIX CIO0€B: MpUHIMI [laynu, MPUHIMIT HAaWMMEHBIIEH IHEPTUH,
npaBuio XyHJa, npasuia KieukoBckoro.

CocTosiHHE B3JEKTPOHHBIX 000JOYEK 3JIEMEHTOB M MNEPUOAMYHOCTh MX CBOWCTB: HEPIUs
MOHU3ALIUH, CPOJICTBO K 3JIEKTPOHY, ANEKTPOOTPULIATEIbHOCTh, AaTOMHBIE PAUYCHhI.

Tema 3. Xumuueckasn céa3b u cmpoeHue MoJ1eKy

OcHoBHbIE MONOXKEHMSI Teopuu cTpoeHus BemecTs A.M. bytiepoBa. CoBpeMEHHOE MOHSATHE
XMMHYECKOW CBA3U: DHEPTHsl XMMHYECKOW CBA3W; JJIMHA XUMHYECKOM CBA3U. BUIbl XUMHUYECKOU
CBS3U.

KoBasienTHast cBA3b. MeTon BaJICHTHBIX CBA3CH. XapaKTEPUCTUKH BAJCHTHOW CBS3H:
HACBIIIAEMOCTh, HAMIPABICHHOCTb, MOJSPU3YEeMOCTh. [ MOpUAN3aIus aTOMHBIX BaJCHTHBIX OpOUTANICH.
MeTton MOJEKYyIIpHBIX OpOuTaeld. DIEKTPOHHbIE CTPYKTYPBl HEKOTOPBIX MOJIEKY 1o MeToxy MO u
ux cBorictBa. loHHas CBA3b.

Meramueckasi CB3b. MeTauibl, MPOBOAHUKH, TTOJTYITPOBOTHUKH, TAIICKTPUKH.

Bonopoanas cBs3b. MexmonekynspHble B3auMozeicTBus (cuibl Ban-nep-Baansca).

KommiekcHbie coemHeHns: HOH-KOMILIEKCOO0pa30BaTelb, JIUTaHAbl, BHYTPEHHSSI U BHEIIIHSIS
cdepbl, KOOPIAUHAIIMOHHOE YUCII0. MOHO- U MONHIeHTaTHbIE TUTraH bl. HOMEHKIIaTypa KOMILIEKCHBIX
coemuHeHni. Knaccudukanus KOMIJIEKCHBIX COSTMHEHHH. Jlucconmanusi KOMIUIEKCHBIX COSUHEHUH.
Koncranta ycTOMYMBOCTM KOMIUIEKCHOTO HOHA. [Ipupoga XMMHYECKOW CBSI3M B KOMIUIEKCHBIX
coennHeHUX. [[pUMEeHEeHNEe KOMIUIEKCHBIX COCIMHEHUH.

ArperatHoe  cocTosiHME — BemlecTBa.  Kpucramumueckoe U aMoppHOE  COCTOSIHHE.
Kpucrannuueckas perierka. XuMu4eckasi CB3b B KpPUCTANINYECKUX TENaX.

Tema 4. Inemenmot Xumuueckou mepmooOUHaAMUKU

Bnytpennss sneprusi. [-it 3akoH TepMOAMHAMUKH MPUMEHUTEIBHO K XUMHUYECKUM CHCTEMaM.
[ToHSATHS « HTANBIUA», «CTAHIAPTHAS DSHTANBIHUA», «IHTAIBIUS OOPAa30BAHMS). DHEPreTHYECKHe
3 PeKTh XUMUYECKUX peakiuil. TepMoXuMUUecKnue ypaBHeHHUs. 3aKoH ['ecca U clecTBUE U3 HETO.
[I-ii 3aKOH TEepMOJMHAMMKHA NPUMEHUTENBHO K XUMHUYECKUM cucteMaM. lloHsTHE «3HTpONUs»,
«CTaHgapTHas HHTponus». HampaBieHue NpOTEKaHWs XWMUYECKOW pEaKlIUU. DHTAIBIUUHBIA U
SHTponuitHbIA (akTopsl. DHeprusa ['u6Oca. BnusHue TemmepaTyphl Ha HallpaBiI€HHE MPOTEKAHUS
XUMHYECKHUX PEAKIUM.

Tema 5. Xumuueckana Kunemuka

[TonsiTe cucTembl, BUABI XUMHUYECKHX CHCTEM. [ OMOT€HHBIE M TE€TEPOTCHHBIC PEaKIINH.
CKOpOCTh TOMOT€HHBIX M Te€TEPOTre€HHBbIX peakuuil. PakTopbl, BIAUSIONIME HA CKOPOCTh XUMHUYECKOMN
peakuuu: KOHUEHTpalus (3aKOH AEMCTBYIOLIUX Macc), TemIrepaTypa (TeMrepaTrypHblii KodpuIueHT
peaxiuu, npaBuwio Baut-I'odda), sHeprus aktuBanuu. YpaBHeHue AppeHuyca.

Karamu3z wu katanutudeckue cuctembl. [IpuMeHeHHe KaTaliu3aTOpPOB B XHUMHUYECKHUX,
OMOJOTUYECKHX, TEXHUYECKUX CUCTEMaX.

Xumuueckoe pasHoBecue. Koncranta XxmMmuueckoro pasHoBecus. lIpaBuna cmemenus
xummudeckoro pasHoBecus (mpunuui Jle lllarense-bpayna).

PaBHOBecusi B rereporeHHBIX cucteMax. da3oBoe paBHOBecue u mpaBwio (a3 ['mbOca.
[IpencraBnenust o nuarpammax COCTOSHUU.




Tema 6. Pacmeopul Kak Xxumuueckue cucmemol

Onpenenenue u kiaaccuukanus pactBopoB. CriocoObl BIpaKeHHsI KOHIIEHTPAIIUH PacTBOPOB.
[Iponeccrl pacTtBopenus. IIOHATHS «CONBBATBHD), «TUAPATHD», «KPUCTAJUIOTUAPATH). PacTBopuMOCTh
BEILIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMSIX. 3aKOH pacupeneseHns. JDKCTpakuus. 3akoH ['eHpu u
3akoH Payns s upeanbHbIX pacTBOpoB. Ocmoc. YpaBHenue Baut-T'odda mias onpenenenus
OCMOTHYECKOro naBieHus. D0ynuockonus. Kpuockomnus.

Tema 7. Pacmeopul 31eKmpoaumos

Teopus snexrponutuyeckor aucconmanuu C. Appenumyca u [|.1. Menneneesa. [lokazarenn
IIPOLIECCOB DJIEKTPOJIUTHUECKON AMCCOLMALMM: CTENEHb IUCCOLMALMU, KOHCTAHTa AMCCOLUALNH,
Ka)KyIlascs CTENeHb IMCCOLMAlNY, aKTUBHOCTh HOHA. VloHHas cuiia pacTBopa.

Teopus KUCIOT, OCHOBAaHUM U COJIEH C TOUKH 3PEHUS AIEKTPOIUTUUECKON JUCCOLUALINH.

PaBHOBECME ManopacTBOPUMBIN AJIEKTPOJUT — HACBHILEHHBIM pacTBop. IIpomsBeneHue
pPacTBOPUMOCTH. Y CIIOBUS BBINAIEHUS U PACTBOPEHUS OCAKOB.

DneKkTponuTHYecKas Aucconmanus Boabl. Bomopoassiii  mokazatens pH. CrocoOwr
OTIpeIeNIeHUs] BOJOPOJHOr0 MoKasarens. byepHbie pacTBOpBHI.

I'uapommu3 coneit. [lokazaTenu mMpoOIECCOB THAPOIN3a (CTEMEHb THUAPOIN3a W KOHCTAHTA
TUAPONN3a), PaKTOPHI, BIUSIONINE HA ATH MPOLIECCHI.

Tema 8. Okucnumenvno-eoccmanosumesibHvle NPOUECCHl

Crenenp okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU U CIIOCOOBI COCTABIICHHS
WX ypaBHEHUH (METOJ DJJICKTPOHHOrO OajaHca, METOJ HOHHO-MOJICKYJISIPHBIX TOJIYPEaKIInii).
Baxneiire OKUCIUTENU U BOCCTAHOBUTEIH, 3HAUEHNE B IPOMBILIUICHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKUE MCTOYHHMKHM DJIEKTPUUECKOM »dSHepruu. [l'anpBanmueckue snemeHTsl. OJIC.
DNeKTpoAHbIe TMOTeHIuansl. YpaBHenne Hepucra. CranmapTHBI  BOAOPOJHBIA  AJIEKTPO/I.
CraHpapTHBIN 3J€KTPOAHBINA TOTeHIMAN. P Hanps>keHUit MeTaljIoB.

Tema 10. Inekmponus u e2o 3aKoHbl

IlocenoBaTenpbHOCTh 3JIEKTPOJHBIX IIPOLIECCOB IPU DIJIEKTPOJIM3E paciulaBa U pacTBoOpa.
3axonbl Gapanes. [Ipumenenue anekTponsa.
Tema 11. Koppo3us u 3auguma memainioe

Bunel koppo3un. @akTopsl, BAMSIONIME Ha CKOPOCTh KOppo3uu. CrocoObl 3alIMThl METAIIIIOB
OT KOPpO3UHU.

Tema 12. /lucnepchovie u KonnouoHvle cucmemol

JliucriepcHOE COCTOSIHUE BEIIECTBA. BUBI TUCTIEPCHBIX CHCTEM.

Konnounneie cucteMbl U criocoObl ux moiaydeHus. CTpOSHUE KOJTOMIHBIX YaCTHI] (MHIICIL).
Onrtruyeckne M ANMEKTPUYECKUE CBOMCTBA KOJUIOMAOB. DAaKTOPhl yCTOMUMBOCTU KOJIJIOMIHBIX CHUCTEM.
Koarynsamnus. 3naueHre KOITOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.

Tema 13. Xumua nonumepoeé (6b1cOKOMONEKYAAPHBIX COEOUHEHUIL)

CrpoeHue u cBoiicTBa moauMepoB. Bubel nonumepos. Y cToiunBocTh noinuMepoB. OCHOBHBIE
MOJINMEPHBIE MaTEPHAIIbI.

HanocTpykTyphl 1 HaHOMaTepHabl.

3.3. ®opMbl U MeTObI NPOBEICHNUS 3aHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTUH

B npouecce npenogaBanus IUCUMILIUHBI UCTIONB3YIOTCA TPAAULUOHHBIE TEXHOJIOTUN HAPSLY C
AKTUBHBIMHU U NHTEPAKTUBHBIMU TEXHOJIOTUSIMH.

Jlexyus-eusyanuzayus cnocoOCTBYET MPeoOpa30BaHUI0 YCTHON U MUCbMEHHON MH(OpMauu B
BU3YyalbHY!0 (OpMYy IIpH HCIOJB30BAaHUU CXEM, PHUCYHKOB, uepTeked u T.m. Takas nexuus
CIOCOOCTBYET YCHEIIHOMY pEIICHHI0 MpoOJeMHOW CUTyalMH, T.K. aKTHBHO BKJIIOYAETCs
MBICIUTENIbHAS JAESTENbHOCTh 00YYaroIIMUXCs IPY MIMPOKOM HUCIIOJIb30BAHUU HATJISITHOCTHU U T.1.

Paboma 6 manvix epynnax na 1abopamopHulx 3aHamusx MO3BOJIAET Pa3BUTh YMEHHE paboTaTh
B KOMAaHJe, IUIAHUPOBaTh M JEJaTh BHIBOJABI HAa OCHOBAaHWM IIPOMU3BEIACHHBIX JEUCTBUM, T.€.
3aKJIaJbIBA€T OCHOBBI HAYYHO-MCCIIENOBATENLCKOM paboThl B JanbHEHIIed mpodeccnoHanbHOM
JEATEIbHOCTH.



4. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecriedeHUs 1JIsl CAMOCTOSITEIbHOH PadoThl
00yYaOIIHUXCS M0 TUCHUIJIMHE

Conepxanune CPC
Ne HanmeHoBanue pasnena Bun CPC Tpyno- ®DopMBI U METO/BI
(TeMBl) AUCLMILUINHBI €MKOCTb (B KOHTPOJIS
Jacax)

1. XuMHus Kak paszein CaMOoCTOATENbHOE U3YUCHHUE TEM 4(CT) TecTupoBanue,
€CTECTBO3HAHUS. (sreayn. CPC) JK3aMEHAI[MOHHbIE
CrexuomMeTpruiecKue BOIIPOCHI
3aKOHBI XUMHUH (Tema 1)

2. CrtpoeHne aTomMa 1 CaMocTosATeNbHOE U3YUYCHUE TEM 4(CT)

MIEPUOTNIECKasi CHCTEMA (sreayn. CPC)
JIL.. Menneneena (Tema 2)

3. XuMuuecKkas CB3b 1 CaMocToATenbHOE N3YUYEHHE TEM 2 (CT)

CTPOCHHE MOJIEKYII (TeMa (Baeayn. CPC)
3)

4. O0611e 3aKOHOMEPHOCTH CocTraBneHre OTYETOB 110 2 (JIP) IIpoBepka oT4ETOB 1O
XMMHUUYECKUX pPEeaKLUH nabopaTtopHbIM 3aHATHAM (aya. CPC) 71a00paTOPHBIM 3aHATHSIM
(Temsr 4, 5) (pabouas TeTpap)

CaMocTOSTeNbHOE U3yUEHHE TEM 4 (CT)
(Baeayn. CPC) TectupoBanue,

5. PactBops! (TeMsl 6, 7) CocrasiieHHE OTYETOB 110 6 (JIP) 9K3aMEHAlIMOHHEIE

naboparopHbIM 3aHATHsIM (ayn. CPC) BOIIPOCHL
CaMocToATeNnbHOE U3YUYCHUE TEM 2 (CT)
(Bueayn. CPC)
6. OCHOBBI MEKTPOXHUMHUN CocraBjieHHE OTYETOB 10 8 (JIP)
(Temsr 8-11) nabopaTopHbIM 3aHATHIM (aya. CPC)
CaMoCTOATEebHOE U3YICHHUE TEM 6 (CT)
(Bueayn. CPC)

7. JucnepcHble u CaMmocToATeNnbHOE H3yUYEHHE TEM 4 (CT) TectupoBanue,
KOJUJIOMJIHBIE€ CUCTEMBI (Bueayn. CPC) 9K3aMEHAI[MOHHbBIE
(tema 12) BOIPOCHI

8. XuMHUS TOJIUMEPOB CaMocCTOATEebHOE U3YUCHHUE TEM 6 (CT)

(BBICOKOMOJIEKYJISIPHBIX (Baeayxn. CPC)

coepnHenui) (tema 13)
9. TectupoBanue IToaroroBka K TECTUPOBAHHMIO (BHEAYI. 4 (I1IT) TectupoBanue

CPC)
Bcero yacos 3a 1 cemectp 52
JlabopaTopHbie padoThI
Ne HaumenoBanue pazgena JlabopatopHas paboTa nim Tpyno- @DOpMBI U METOABI
(TEeMBl) UCIMILTNHBI 71a00paTOPHBIN MPAKTUKYM EMKOCTb (B KOHTPOJIS
gacax)
Wuctpykrax no Th u [1b 1

1 XuMHueckass KHHETHKA CKOpOCTb ~ XHMHYECKMX  PEaKIHM. 2 IIpoBepka oT4ETOB 1O
(Tema 5) XHUMHUYECKOE pAaBHOBECHE ma00paTOPHBIM 3aHATUAM

2 PactBops! (Tema 6) SIBneHust pu MIPUTOTOBJIEHUHU 2 (pabouas TeTpans),

pacTBOpOB TECTUPOBAHUE,

3 PacTBOpEI 311€KTPOIUTOB OneKTponpoBOAHOCTD pPacTBOpPOB 2 9K3aMEHAIMOHHbIE
(Tema 7) KHCIIOT, OCHOBaHUH U CcOJIeH BOIIPOCHI

4 T'uaponus coneit 2

5 OxucnurensHo- OKHCINTENBHO-BOCCTAHOBUTEIBHBIC 2
BOCCTAHOBHTEIJIEHBIC peakuuu
npornecche (Tema 8)

6 DNEeKTPOXUMHUUYECKHE Pan HaIpPsDKEHUN METaJlIOB. 2
nporuecche (tema 9) ["anpBaHUYECKUH DIIEMEHT

7 DNIEKTPOJU3 U €r0 3aKOHBl | DIIEKTPOIIU3 2

(tema 10)




8 Kopposus u 3amnura Kopposus metanios 2
MeTaiioB (Tema 11)

Bcero yacoB 3a 1 cemectp 17

5. Meroanueckue yKa3aHus JJis1 00y4aroMUXCs M0 OCBOEHHUIO U CIUTIIHHBI

PaGoTta Ha 1a00paTOPHBIX 3aHATHAX

B nepros ocBoeHMS JUCHUIUIMHBI CTYJICHTHI ITOCEUIAt0T Ja00paTOpHbIe 3aHATHS, I1e padoTaloT
B MalbIX TIpynmax, CamMOCTOSTENbHO HW3Y4alOoT JONOJHUTENbHBIM TEOpeTHYecKUil Marepual K
71a00paTOpHBIM 3aHATHAM. TeopeTuueckas 4acTb paOOTHI BKJIIOYAET KOHCIIEKTUPOBAHHUE MPOBEICHHUS
ONBITOB BO BpeMs JabOpPaTOpPHOrO 3aHATHS C O0OsI3aTENIbHBIM MpPHUBEJCHHEM OObSICHEHUN
HaOJII0/1aeMBbIX SBJICHHH, BBIBOAOB, (OPMYII peakLuii.

Kpurepusmu oueHku paboTbl Ha JaOOpPaTOPHBIX  3aHATUSAX  SBISETCS:  BIIAJICHHE
TEOPETUYECKMMH  IOJIOKEHUSMU [0 TEME, BBIIIOJHEHUE MPAKTUYECKUX 3aJaHUN, 3HAHHE
TEPMHUHOJIOTHH, HATMYUE YPaBHEHUI peakluii OMbITOB.

[Ipu BBINOJHEHUH JIAOOPATOPHOTO IMPAKTHKYMa HCIOJB3YIOTCS CIIEAYIOUIME METOJUYECKue
pa3paboTKu:
3aiinieBa H.B. JIJaboparopHblii mpakTUKyM 1o o0uiei xumuu. — Tomck, 2006.

MaxkcuManbHbI 0all, KOTOPBIM CTyA€HT MOKeT HaOpaTh Ha JaOOpPAaTOpPHOM 3aHATUH, — 3,5
0aJua.

CamocrosiTesibHasi padoTa CTy/JICHTOB BKJIIOYAeT MPOPabOTKY KOHCIEKTOB JICKIIHM, 00s3aTeNbHON U
JOTIOJTHUTEILHON y4eOHON JIUTepaTypbl B COOTBETCTBUU C cojepkaHueMm TeMbl. OCHOBHOW (opMoi
nposepku CPC siBrisieTcst mpoBepKa 3HaHUM B X0JI€ TECTUPOBAHUS U Ha K3aMEHE.

Kpurepusmu 1151 OlIeHKH pe3yibTaTOB BHEAYAMTOPHOM CAMOCTOSTEIBLHON pabOThI CTyACHTA
SIBJISIFOTCSAL:

- YpOBEHb OCBOCHHS yUeOHOI0 MaTepHana;

- YMEHHUE UCIOIb30BaTh TEOPETUUECKUE 3HAHUS MPU BHITIOJIHEHUH MPAKTUUECKUX 3a7a4;

— c(hOpMHUPOBAHHOCTH OOIICYYEOHBIX YMEHU;

- 000CHOBAHHOCTD U YETKOCTh MU3JI0KEHUSI OTBETA.

TecTupoBaHuUe SBISICTCS OCHOBHOU MPOMEXKYTOYHOU MTPOBEPOYHOMN pabOTOM 1O KypCy.

[Ipu moAroTOBKE K TECTUPOBAHUIO UCIIONB3YIOTCS CIAEAYIOUINE METOANYECKHE Pa3pabOTKH:
[Torynseea M.A. KoHTpoJIbHO-U3MEPUTENbHBIE MaTepHalbl IO AUCHUIUIMHE «XuMus». Paznen
«Oo6mas xumus». — Heproarpu, 2015.

Temamuueckas cmpykmypa BT3 (vacmo «Obwasn xumusy):
1. Xumuueckas CBsi3b U CTpoeHHE BemiecTBa (21 3amanue)
2. OCHOBBI XMMUYECKON TEPMOIUHAMUKH (23 3a1aHus)

3. OCHOBBI XMMHUECKON KUHETUKU (32 3a1aHuA)

4. PacTtBops! (29 3amanuii)

5. PacTBOpBI 371€KTpOonuTOB (23 3a1aHKA)

6. OCHOBBI JIEKTpOXUMUH (29 3amaHui)

Bunanl TecTOBBIX 3a0aHUN:

Bun 3amanus Konuuectro T3 KosuecTBo mpeanoiaraeMpeix OTBETOB
3aaHusi 3aKpbITON CTPYKTYPbI 137 1,2

3agaHus Ha COOTBETCTBUE 14 1

3ajaHus Ha YIOPS,A0YMBAHKE 6 1

OO0pa3ipl TECTOBBIX 3aJaHUI:
1. 3axanue 3aKpPbITOr0 THIIA




CaMomnpou3BONIBHBIA pacmajg MOJEKYJ PacTBOPEHHOro (MHOIJAa — pacIUIaBICHHOr0) BelIecTBa Ha

KaTHOHBI U aHHOHBI:
1) snexTponus
2) roMOreHHBIN KaTaau3
3) HWOHHas NPOBOAUMOCTh
4) sIeKTpoJUTHYECKas TUCCOLMALINS
OrtBer: 4
2. 3ajnaHue HA COOTBETCTBHUE
CooTBeTcTBHE ONPEEIICHU XMMUUECKOM CBSI3U €€ BUAY:

1 CBs3b MEXKy PJIEMEHTAMHU, A.
HNMCHOIIIMMHA HeCHapCHHI:IG BHCKTpOHBI

Hounnasn

2 | CBa3b, ipeacTaBieHHAs 3apsSKEHHBIMU | B.

JoHopHO-akuenTopHas

YaCTHUIAMU
3 Cas3p Mex 1y BemecTBamu Tuna H-X, C. | KoBaneuruasa
rae X — Hau0oJee CUIbHEIC
OKHCJIUTEIIHN
D. | BogoponHas

Oteer: 1C, 2A, 3D
3. 3agaHue Ha ynopsi0uYMBaHHe

IlocnenoBaTenbHOCTh COEAUHEHHUH 11O MEpPEC YMCHBIICHUSA ITOJIAPHOCTU CBA3U:

A. HBr
B. HCI
C. HF
D. HI

OTtBer: DABC

Kpurepun onienku tecra
| npaBuUIBHBINA U NOAHBINA OTBET = 2 Oasa. [Ipy ycnoBun MHOrOBapMaTUBHOCTH OTBETA OLIEHUBAETCS
KaK YMCJIO MPAaBWIBHBIX OTBETOB, TaK W HAJIM4YWE JIMIIHUX WIM HENPABWIbHBIX (B 3TOM Clydyae OT

OIICHKHA OTHUMAETCs YacTh Oasiia)

Metoauyeckue yKa3aHus sl TOMOIIM OOYyYaroMMCs B YCIICITHOM OCBOCHUH JIMCIUIUINHBI B
COOTBETCTBUU C 3alUIAHMPOBAHHBIMU BUJAMH YYEOHOH M CaMOCTOSITEILHOW pabOThI OOYYarOIIMXCs
pasmemensl B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=16878

PeliTHHIOBBIH perjiaMeHT Mo JUCHHUIIIMHE:

No Bun BpinosiHsieMoii yueOHOi#i padoThI
(KOHTPOJHPYIOIIME MATEPHUAJBI)

Kommaecto
6amoB (min)

Ucnoeimanus / @opmur CPC

Kommaecto
OamnoB (max)

1 | Pabora Ha 1a0OpaTOPHBIX 3aHITHIX 18 8 JIP*3,5=28
HToroBoe TeCcTHpOBaHUE 10 pa3iejaM TUCIATLIHHEI 27 21 T3*2=42
HTtoro 3a 1 cemectp: 45 70

6. ®OoH/ O1IeHOYHBIX CPeCTB /AJIsl IPOBe/ieHUs POMEKYTOUYHOI aTTecTali 00y4alomuXxcs 1o

JQUCIHUILTHHE

6.1. Iloka3are/in, KpUTEPUH U IKAJIA OLICHUBAHUS

OCBOCHUA

Konagr WHaukaTopel [loka3arens [Tkams! OleHUBAaHUS YPOBHS CPOPMHUPOBAHHOCTH
OLICHUBACMbIX | JOCTHKCHUS OLICHUBAHUSA KOMIIETEHIINI/3JIEMEHTOB KOMITETCHIINH
KOMIICTEHIINH | KOMIIETCHINH (mo 1. 1.2. PI1NN) YposaK Kpurepun oneHnBaHNA Ouenka

(IeCKpUTITOPHI)

OIIK-1 OIIK-1.1, umemsw Bricokuii
OIlK-1.3, npedcmagienue. 0

Obmas cymma 6aioB 3a
paboThl B ceMmecTpe U

OTJINYHO
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http://moodle.nfygu.ru/course/view.php?id=16878

OIIK-1.5

CTPOCHHUH aTOMOB U
MOJIEKyJ; O BHAAX
XUMHUYECKON CBS3U U

criocobax ee
00pa3oBaHus; o
XHMHYECKUX
cucremax (pacTBOpax,
KaTaJIMTHYCCKHUX,
JIICTIEPCHBIX,
TEKTPOXUMHUYECCKUX
cucremax, BMC), ux
CBOMCTBAX; 0
Ha3HAYEHHU u
obnacTsx
MPUMEHEHHUS
OCHOBHBIX

XAMHYECKUAX BEIIECTB
H UX COCTUHCHUI;
3HAMb: OCHOBHBIE
3aKOHBI XUMUH;
KIacCH(UKaIHIO "
CBOICTBa
XUMHNYCCKUX
9JIEMEHTOB, BCIIIECTB
u COCTUHCHMIA
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKUX
TIPOIIECCOB u
(aKTOpHI, BIHAIOIINE
Ha CKOPOCTh u
HarpaBJICHHE
XUMHNYCCKUX
peakuuii; OCHOBHBIE
3aKOHOMEPHOCTH
MIPOTCKAHUS
AEKTPOXUMHUYECCKUX
MIPOLIECCOB;

yMems: TUIAHUPOBATH
XAUMHUYECKUE
OKCTIEPUMEHTHI LIS
MPOBEPKH  HAYYHBIX
TUIIOTE3;  0000IIaTh
MIOJTy9CHHBIE
PE3YIIbTATHI,
enademo:
METOJIMKAMH PacyueTa
o OCHOBHBIM
CTEXHOMETPHICCKUM
3aKOHAM: KOJHYECTBA
BEIIIECTBA, MAacCHI,
o0bema rasa,
MOJISIPHOM Macchbl,
MOJIIPHOM MacChl
SKBUBAJICHTA,
AJIEMEHTHOTO COCTaBa
CJIOKHOTO BEIIECTBA;
pacuera o
XUMHYCCKUM
YpaBHEHUSM;
TEIuoBEIX 3 dheKToB
U CKOPOCTEHN peaKIuii;
KOJTMUECTBEHHBIX

JK3aM€EH COCTaBIISIET 85 u

Oostee

BazoBerit Oo6mas cymma 0auioB 3a XOPOIIO
paboTel B cemecTpe W
9K3aMeH COCTaBJISICT
Oosiee 65, HO MeHee 85

MuHu- O6mias cymma 6ajuioB 3a yIOBJIETBO-

MaJTbHbIH paboTel B cemecTpe H PHUTENBHO
9K3aMEH COCTAaBJISIET
Oosee 55, HO MeHee 65

He ocBoenbr | OOmas cymma 0aiyioB 3a | HEYHOBIETBO-

paboTel B ceMecTpe H PUTEITHHO

9K3aMeH
MmeHee 55

COCTaBJIACT
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XapaKTepUCTUK
pacTBOpoB
AJIEKTPOJIUTOB u
HERJIEKTPOJIUTOB:
BUJIOB KOHIICHTpAIIHNA,
pH, TeMIepaTypbl
KUIIEHS H
3aMep3aHus;
KOJIMYECTBEHHBIX
XapaKTePUCTHK
OKMCJIUTEIbHO-
BOCCTAHOBUTEIbHBIX
CHCTEM,
rajlbBaHNYeCKUX
3JICMEHTOB, B
mporeccax
AIIEKTPOIIN3A;
MIPAKTHICCKIMU
HaBBIKAMH DPa0OTHI C
XUMHAYECKAM
o0opymoBaHIEM u
peakTuBaMu B
COOTBETCTBUU C
HHCTPYKLUEH WIIH
METOIUKOM
MIPOBEICHUS
JKCHEPUMEHTA C
COOIIIOIEHNEM
TpeOOBaHUIA TEXHUKH
0e30IMacHOCTH.

6.2. [IpumepHbIe KOHTPOJIbLHBIE 3aJaHNsl (BONPOCHI) 1JIS IPOMEKYTOUYHOI aTTeCTALNHU

DK3aMeH N0 XMMHH TMPOBOIUTCA B (popme coOecenoBaHHs MO AK3aMEHAIIMOHHBIM OuieTam.

9K38.M€HaLII/IOHHblﬁ OMJICT BKIIIOYAET ABa TCOPECTUUYCCKUX BOIIPOCA U NPAKTUICCKOC 3aIaHUC.

Bomnpocsl k 3k3ameny:

l.

SN

OCHOBHBIE TIOJIO)KEHUSI AaTOMHO-MOJICKYJIIPHOTO YYEHHS: TOHSTHA: <«DJIEMEHT», «aTOM»,
«MOJIEKYJIa», «aTOMHasi €IWHHILIA MAacChl», «OTHOCUTEJIbHAasi aTOMHasi Macca 3JIEMEHTay,
«OTHOCHUTEJIbHAsI MOJICKYJIIpHAs Macca BellecTBay. BelmecTBa mpocThie U CII0KHBIC.

3aKOHbl COXpaHEHUsI MAacChl BEIECTBA, KPaTHBIX OTHOILLIEHUW, IMOCTOSHCTBA COCTaBa. 3aKOH
ABoraipo, 4uciao ABOrajpo, ClIeICcTBUE W3 3aKkoHa ABOraapo. IloHATHS «MOJbY, «MOJApHAS
Maccay, «MOJSIPHBII 00beM».

IlonsaTe SKBWBAJIEHT. 3aKOH DJKBHUBAJIEHTOB. BajleHTHOCTh. OKBHBaJIEHTHas  Macca.
DKBUBAICHTHBIN 00beM. CIIOCOOBI OTpe/IeNieHrs] YKBUBAJIEHTHOW MACChI CIIOXKHBIX COSAMHEHU.
[TepBrie Mogenu crpoenus atroma Mognens Y. Tomcona. [IpotuBopeunst mogenu. «lIlnanerapuas
mozens» . Pesepdopma. IlpotuBopeunmst mogenu cTpoeHuss aroma 3. Pesepdopaa
sKcnepuMeHTanbHbIM qaHHbIM. [Toctynatel H. bopa. Henocratku Mmoaenu atoma o H. bopy.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH atoMa. M30TOmBI.

DHEPreTHIECKOE COCTOSIHUE AJIEKTPOHA B aToMe. KBaHTOBBIE uncIa.

[IpaBuna 3amodHEHUs AJIEKTPOHHBIX ClIOeB B arome (mpuHuun [laynu, mpuHIHMI HaMMEHbIIEH
sHepTuH, npaBuiio XyHa, npaBuia KiedkoBckoro).

[lepuoanueckuil 3akoH, nepuoauyeckas cucrema siaemeHToB J[.M. MenneneeBa u 3neKTpoHHAas
cTpykrypa aroma. CoBpeMeHHas (HOPMYJIHUPOBKA TMEPUOAUIECKOTO 3aKoHa. [lepmommueckas
3aBHUCHMOCTh  CBOMCTB  JJIEMEHTOB (SHEpPTruUs  HWOHHM3AIMH, CPOJACTBA K  JIIEKTPOHY,
AIEKTPOOTPHUIIATEIFHOCTH U PA3MEPOB ATOMOB) OT 3aITOJTHEHUS AIEKTPOHHBIX CIIOEB.
CoBpeMeHHbIE TIPEACTaBICHUS O XMUMHYEeCKOl cBsaA3u. KoBaneHTHas cBsi3b. JnuHAa U sHeprus
cBs3u. [loHsITHE BaJICHTHOTO yTJIa.
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10.
11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.
26.
27.

28.
29.

30.

31.

32.
33.

34.

35.

36.

37.
38.

39.

[TongpHOCTB, NONAPU3YEMOCTH, HACHIIIAEMOCTb, HAIIPABJIEHHOCTh KOBAJIEHTHOM CBS3H.

OcHOBHbBIE TIOJIOKEHHMSI METOJla BAJIEHTHBIX cBsized. [MOpuaM3alyisi aTOMHBIX 3JIEKTPOHHBIX
opOuTaneit mpu 0Opa30BaHUN KOBAJICHTHON XMMHYECKON CBSI3H.

Meton monekynsapHbix opouraneil. Crpoenue monekyn H, u O, mo MMO.
JIOHOpHO-AaKIENTOPHAsI, NOHHASI U METAJIJINYECKasi CBSI3b.

MexMoneKynsapHble B3aUMOJENUCTBUS  (BaH-AEp-BAaalbCOBbl  B3aMMOJCHCTBUS, BOJIOPOAHbBIE
CBSI3M).

[lepBBlii 3aKOH TEPMOJMHAMHUKMA MPUMEHHUTEIBHO K XHUMHUYecKUM cuctemam. [loHsTHS
«QHTANBIMS», «CTaHAAPTHAS SHTANBINSA O0pa3oBaHMA». TepMOXMMHYECKHE ypaBHEHMS. 3aKOH
T'.". I'ecca. CxencTBue u3 3axkoHa [ ecca.

Bropoii 3akoH TEpMOAMHAMHUKM NPUMEHUTENBHO K XUMHYECKMM cucTeMaM. [loHsaTue
«GHTPOMNHUAY», «CTaHAAapTHas >HTponus». Cnencreue u3 3akoHa ['ecca.

B03MOXXHOCTh MPOTEKaHHUsI XMMUYECKON peaKkiMu. DHTANBIUNHHBIA U SHTPOMUUHBIA (aKTOpHI.
Oueprus ['n06ca. BnusHue TemnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEaKIUH.

@DaxTOopHl, BIUAIOIIME HA CKOPOCTh XUMUYECKOW peakLnu: KOHLUEHTpalus (3aKOH JEHCTBYIOIINX
Macc), TeMreparypa (TemrnepaTypHblid KO3 (GULIUEHT peakliun), SHEPTUs aKTUBALINUH.

Karanu3. MexanusMmbl karanusa. Buasl katanusa. [IpuMeHeHne kaTanu3aTOpoB B XMMHUYECKHX,
OMOJIOrMYECKHUX, TEXHUYECKUX CUCTEMaX.

Xumnyeckoe paBHoBecue. KoHcTanTa xumudeckoro paBHoBecus. [lpaBuna cmeleHus
xumuueckoro pasHosecus (nmpunuui Jle larense).

PactBopsl. Buasl pactBopoB (kinaccudukaus no pa3iuyHbM npu3HakaM). CriocoObl BEIpakeHUs
KOHIICHTPALlUH PaCTBOPOB.

IIpoueccel pactBopeHus. [IoHATHS «CONBBATHIY, KTUAPATHD), KKPUCTAITIOTUAPATHD.
PacTBOpUMOCTh BELIECTB B Pa3IMYHBIX arperaTHbIX COCTOSIHUSX. DakTOpbl, BIMSIONIME Ha
PacTBOPUMOCTD BELIECTB. 3aKOH PacIpeleIeHUsl. DKCTPAKIIHS.

3akoH ['enpu u 3akoH Payns nis uneanbHbIX pacTBOpoB. D0ynuockonus. Kpuockonus.

Ocwmoc. Ypasuenue Baur-I'odda 1iist onpeneneHuss 0CMOTHYECKOTO JaBJICHUS.

PactBopbl anextponutoB. Teopus snexkrponutudeckoi auccormanuu C. Appenuyca u J.U.
Menpneneesa.

[TokazaTenu MmpouUECCOB AMEKTPOJUTUYECKON IHUCCOLMALMN: CTENEHb JUCCOLMALMHA, KOHCTaHTa
JUCCOLMALMH, KaKYIIAsICsl CTENEHb IUCCOLMALMN, aKTUBHOCTbD JIEKTPOJIMTA.

PaBHOBecue B pacTBOpax MajgopacTBOPUMBIX AIEKTPOJIUTOB. IIpon3BeneHne pacTBOpUMOCTH.
DnexkTpoiauTHYecKas Iucconpanus Boabl. Bomopoassiii mokazartens. CrocoObl ompeseneHHs
BOZOPOJHOTO MTOKA3aTesl.

I'mpponus coneil. Ilokazatenu mnpoueccoB Tuaposinza (CTENeHb TUAPOiIM3a M KOHCTaHTa
ruzponu3za). @akTopsl, BIUAIOIINE HA 3T IPOLECCHI.

[TonaTne 06 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHb okuciaeHus. Baxueiimue
OKHCJIUTEIHN U BOCCTAHOBUTENH, 3HAYEHUE B IPOMBIIINIEHHOCTH U OBITY.

Mertopa smeKkTpoHHOr0 6anaHca. MeTol HOHHO-MOJIEKYJISIPHBIX MTOJTypeaKIuii.

XUMUYECKUE UCTOYHUKH EKTPUUYECKON 3HEepTrun. DnekTpoaHble noteHuuansl. 9JC. YpaBHeHnue
Hepncra i1 onpenenenns 3JIeKTPOIHBIX TOTEHLIUAIOB.

CrangapTHbI BOJOPOIHBIN 31eKTpod. CTaHIapTHBIN 3JIEKTPOIHBIN MOTEeHIMAN. Paa HanpsKeHui
METaJIJIOB.

OnexTpoiau3 U ero 3akoHbl. llocienoBaTeNbHOCTH ANIEKTPOAHBIX mHporeccoB. [IpumeHeHue
NEKTPOJIN3A.

Koppo3sus u 3ammura MeramioB. Buasl koppo3nun. MakTopsel, BIMAIOIME HA CKOPOCTh KOPPO3UU.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

JlucniepcHoe cOCTOsTHUE BEUIECTBA. BUIBI TUCIIEPCHBIX CHCTEM.

Konnouansie pactBopbl. CTpoeHHE KOJUIOMIHBIX YacTHUI] (BHJIbI KOJUIOMIOB). ONTHYECKHE U
JJIEKTPOXUMHUUYECKUE CBOMCTBA KOJUIOUIOB. Y CTOWYMBOCTD KOJUIOUHBIX CUCTEM U KOAryJIALIMSL.
Bricokomonekymsipable  coeauHeHus. CrnocoObl MONyYeHUs, XapaKTepUCTHKH, CBOMCTBA,
IIPUMEHEHHUE MTOJIMMEPOB.
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Tunosoe npakTu4eckoe 3agaHue

Onpenenuts MOJIIPHYIO MacCy BEIIECTBA.

ChopmynupoBaTh 3aKOH HITH MOJIOKEHHE.

VYka3aTh TUII CBSA3H B COEAMHEHUSX.

Hanwucats anexTpoHorpaguyueckyro Gopmyiny 3J1eMeHTa.

CocraButh cxemy BemiecTa mo MMO.

CocTaBUTh KHHETHYECKOE YPAaBHEHUE JUJIS1 PEAKLIUH.

CocTaBuTh 3JEKTPOHHBIN OanaHc U 3JeKTPOHHbIE nonypeakuu st OBP.
CocTaBUTh CTPYKTYpHYIO (hOpMYJTy BEIIEeCTBA.

Onpenenutbs HOPMaJIbHOCTh PAcTBOPA.

e A Al

Kpurepum oneHku:

KoanuecTBo
HAOpaHHBIX
0aJLJ10B

XapakTepucTHKA 0TBETA HA TeOPeTHYECKUIT BONPOC / BBINOJTHEHUS

Komnerennun
NMPAKTHYECKOI0 3a1aHUS

JlaH TmONHBINA, pa3BEepHYTHIH OTBET Ha IIOCTAaBJICHHBIA BOIPOC, ITOKAa3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HAHWH IO JTUCLUIUIMHE, JO0Ka3aTeNbHO PACKPBITHI
OCHOBHBIE TIOJIOKEHHUS BOIIPOCOB; B OTBETE IPOCIICKUBACTCS YETKas CTPYKTYpa,
JIOTWYECKasi TOCIEeJOBAaTEIbHOCTh, OTPAXKAIOUIAs CYIIHOCTh PacKpPBIBAEMBIX
TIOHATHUI, TEOpHUH, sBICHHA. 3HAHWE TO TMPEIMETy ICMOHCTPHpYeTCs Ha (oHe
TTOHNMAaHHA €r0 B CHCTEME TaHHOH HayKH M MEXIUCIHIUINHAPHBIX cBs3ell. OTBeT 24-30 6.
W3JI0KEH  JINTEPATYpHbIM  A3BIKOM C  HUCIIOJIB30BAHHMEM  COBPEMEHHOU
JIMHTBUCTHYECKOMN TCPMHUHOJIOTUH. MOFyT OBITh JONyHICHbI HEAOYETHI B
OTIpEe/ICTICHUH TTOHSATHH, HCIPaBJICHHBIE CTYJICHTOM CaMOCTOSITEJIBHO B IPOIIECcCe
OTBeTa.

B npakTryeckoM 3alaHMu MOKET ObITh jonynieHa | gakTuueckas ommoka.

JlaH TONHBIN, pa3BepHYTHI OTBET Ha IOCTABJICHHBIH BOIPOC, IIOKA3aHO YMEHHUE
BBIJICTINTh  CYIIECTBEHHBIE M  HECYNIECTBEHHBIC IPU3HAKH, MPUYNHHO-
ciencTBeHHbIE CBsi3M. OTBET YETKO CTPYKTYPHUPOBaH, JIOTWYEH, H3IIOXKEH
JIUTEPATYPHBIM SI3bIKOM C HCIOJIb30BAHUEM COBPEMEHHOW THMCTOJIOTHYECKON 16-23 6.
TEPMHHOJIOTHU. MOTYT OBITh JOMYIIEHB! 2-3 HETOYHOCTH WM HE3HAYUTEIIbHBIC
OIIK-1 (OIIK-1.1, | ommuOKH, NCIIPaBICHHBIE CTYACHTOM C TIOMOIIBIO TPEMOaBaTEN.

OIIK-1.3, OIIK- | B mpakTuuecKkoM 3aJaHUH MOTYT OBITh TONMYIIEHHI 2-3 (haKTHIECKHE OMHOKH.

1.5) JlaH HepoCTaTOYHO MOJIHBIA M HEAOCTAaTOYHO pa3BepHYTHI oTBeT. Jlormka u
MOCJIEIOBATENIHOCT M3JIOKEHUSI MMEIOT HapymieHus. JlomymieHsl OmMOKH B
PAcKpBITUM TOHATHH, ymoTpeOneHun TepMuHOB. CTyIeHT HE CIOCOOeH
CaMOCTOATEIIbHO BBIACIUTE CYHICCTBECHHBIE W HECYUICCTBCHHLIC IMPHU3HAKKU U

[IPUYUHHO-CIEACTBEHHBIE CBS3U. B OTBETE OTCYTCTBYIOT BBIBOJBL. YMEHUE 6-156.
pacKpbITh 3HaueHHe OOOOIIEHHBIX 3HaHMH He MokazaHo. PedeBoe odopmieHue
TpeOyeT MONpaBoOK, KOPPEKIIUH.
B npakTryeckoM 3a1aHHH MOTYT OBITh IOMYIIEHB! 3 ()aKTHYECKHX OIIHOOK.
OtBer OpeaACTaBIACT coboit PA3pO3HCHHBIC 3HAHUA C CYIIECTBCHHBIMU OIIHMOKAMU
no Bompocy. IIpHcyTCTBYIOT (parMeHTapHOCTb, HEJIOTHYHOCTh H3JI0KEHHS.
CTymeHT He OCO3HaeT CBS3b OOCYXKIAeMOTO BOIpOca MO OWIeTy C IpPYTHMH
00BEKTAMH JUCHUITIIINHBL. OTCYTCTByIOT BBIBO/JIbI, KOHKPE€TU3aUA u
J0Ka3aTCJIbHOCTH H3JI0KCHUA. Peun HETpaMOTHas, TEPMHUHOJIOTUA HEC 0-56
UCHoJb3yeTcsl. [lomonHuTENbHbIE M YTOUYHSIOLUIME BOIIPOCHI IMpenojaBaTeliss He ’
MPUBOJAT K KOPPEKIIMH OTBETA CTYJEHTA.
HpaKTI/I‘IeCKOG 3aaHUC HC BBIIIOJIHCHO.
uru OTBET HA BOITPOC MOJIHOCTBIO OTCYTCTBYCT
uny OTKa3 OT OTBETA
6.3. MeToan4yeckne MaTepUuaJibl, ONpeaessiionue npoueaypbl OeHuBaHMs
XapaKTepUCTUKHU MPOLEAYPHI
Bua npouenypsl 9K3aMEeH
Henps npouenypsl BBISIBUTH cTeneHb chopmupoBanHoctn kommereHimm OIIK-1 (OIIK-1.1,
OIIK-1.3, OIIK-1.5)
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JlokanpHbIe AKTBI By3a, | [lonoxxeHne o0 TpPOBEAEHMH TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH U
perllaMeHTHPYIOIINE NPOMEXKYTOYHOH artectauuu  oOydarommxcsi CBOY, Bepcus 3.0,
MIPOBEICHHE TTPOIIEITYPHI yTBepxkaeHo pekropom CBDY 19.02.2019 r.
[Monoxxenue o 6amuibHO-peiiTHHIOBOH cucteme B CBDY, Bepcus 4.0,
yTBep:kIeHO pektopom CBOY 21.02.2018 r.
CyOBeKTHl, Ha KOTOPBIX | CTyAEHTHI 1 Kypca OakamaBpuara
HalpasJieHa MpoLeaypa
[lepuon MpoBeJeHNUs | 3UMHSIS SK3aMEHALMOHHAs CECCHS
MPOLEAYPHI

TpeOoBaHus K MOMEIICHUSIM U
MaTe€prUaIbHO-TEXHUYCCKUM
cpencTBam

TpeboBanus K OaHky | -

OLIGHOYHBIX CPEICTB

Onucanne MpoBeJeHus | DK3aMeH NMPUHUMAETCS B yCTHOW (opMme mo Omiieram. DK3aMeHAIIMOHHBIN

MIpOLEAypBI Oujer Mo [AUCHMIUIMHE BKJIOYaeT JBa TEOPETUYECKUX BONpOca H
IpaKkTHUecKoe 3aaanue. Bpems Ha moarotoBky — 1 acTpoHOMUYECKUH yac.

[Ixanbr ounenuBanus | [llkana oneHuBaHus pe3ynbTaToB IMpuBeAeHa B nm. 6.1 u 6.2. PITJI

pe3yJIbTaToB

Pesyinbratel npouenypst

B pesynprare cmaum Bcex 3anmanuii s CPC crymeHTy HeoOXOoauMo
HaOpath 45 6amIOB, YTOOB! OBITH JONMYIIICHHBIM K 9K3aMCHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepedyeHb 3IEKTPOHHBIX M MEYATHBIX Y4eOHBIX M31aHUH

IleyatHbie
W3JIaHUS: HAJTUYUE DJIeKTpOHHBIE
ABTOp, Ha3BaHNE, MECTO U3/IaHUS, U31aTEILCTBO, TOJ] U3JaHUS B Hb TU () W3JIaHUS: TOYKa
Ne yueOHOM JTUTEpaTyphl, BUJ U XapaKTEePHUCTHKA MHBIX CBdY, JIOCTyIla K pecypey
MH()OPMALMOHHBIX PECYPCOB KagenpanbHas (HaumeHOBaHME
6ubIMoTeKa 1 KO- OBC, Ob CBDY)
BO 9K3EMIUISIPOB
OcHoBHas JTUTEpaTypa
1 | bagaeB, ®@. 3. OOmiast xumus : yueOHOe mocobue : [16+] / . 3. SEC
Bamae. — Mockga ; Bonoraa : Undpa-Umkenepus, 2024. — 352 c. :
YHuBepcurerckas
Wi, Tabn. — Pexum gocryma: mo nommucke. — URL: - GHBMHOTCKA
https://biblioclub.ru/index.php?page=book&id=727181. — bubnuorp.: OHJTATTH
c. 338. —ISBN 978-5-9729-1714-3. — TekcT : 2I€KTPOHHBII.
2 | I'munka, H. JI. OOGwmas xumust : yueOHuk aist By3oB / H. JI. ['nunka ;
mon penakiueir B. A. IlomkoBa, A. B. babkoa. — 20-¢ wm3n.,
niepepad. u qon. — Mocksa : M3natenscTBo IOpaiit, 2025. — 717 c.
— (Bsicmee obpazoBanne). — ISBN 978-5-534-19092-2. — Tekcr : - OIT IOPAUT
aneKkTpoHHBIH // OOpa3oBarenpHas miardgopma IOpaiit [cadT]. —
URL.: https://urait.ru/bcode/569090
I'pudp YMO BO
3 | I'muaxa H.JI. O6mas xumusa. — M.: WaTerpan-IIpece, Kaopyc, 2009
(u 6osiee mo3muue n3ganus). 752 c. 25 -
Honymeno MBuCCO CCCP
4 | I'muaka H.JI. O6mias xumus / ox pea. B.A. ITonkosa, A.B. babkoga.
—M., 2010. 886 c. 20 -
Honymeno MBuCCO CCCP
5 | Obwmas u HeopraHuveckas XuUMHs : yueOHoe nocobue : [16+] / B. B.
Henucos, 1. A. Jlenucosa, B. M. Tananos, T. 1. JIpoBoBo3oBa ; mox
pexn. B. B. JlenucoBa, B. M. TananoBa. — PoctoB-nHa-Jlony : deHukc,
2013. - 576 c. : mi., cxeM., Tabn. — (Beicimee obpasoBanue). — Pexnm 9BC
JocTyna: o TIOJITUCKE. - URL: YHuBepcuterckas
https://biblioclub.ru/index.php?page=book&id=271598. — Bubmmorp. i oubnmoTexa
B KH. — ISBN 978-5-222-20674-4. — TexcT : 2IEKTPOHHBIH. OHJIAMH
PexomennoBano MexayHapoqHON akaieMUEHd HAyKu W IPaKTUKU
OpraHM3ali TPOU3BOJCTBA B KauecTBE Y4EOHOro MOCOOMS AT
CTY/ICHTOB BY30B
6 | Cunopos, B. . O6mas xumust : Yueb. s By3oB / Cunopos B. U. ,
VYcrunosa 0. B. , Hukudoposa T. Il. - Mocksa : M3narenscTBo
ACB, 2014. - 440 c. - ISBN 978-5-93093-285-9. - Tekcr 3bC KoHcynbrant
anektponnbiii / OBC "Koncymerant crymenta" : [caiT]. - URL : i CTyJleHTa
https://www.studentlibrary.ru/book/ISBN9785930932859.html. -
Pe)xuM 0CTYyIA : 110 NOATHUCKE.
7 | Xumusa = Chemistry : yueGHoe mocobue / B. B. Baiitnep, E. B.
KonseBa, O. A. Hesonuna, JI. X. AckapoBa ; Hayd. pex. M. T.
WBanos ; mep. Ha anrn. E. B. Konsepoit ; Ypansckuit dpenepaabHbIil 9BbC
yHuBepcureT uM. nepBoro Ilpesunenta Poccum b. H. Enpumba. — YHuBepcurerckas
ExatepunOypr : M3matensctBo Ypanbckoro yHuBepcutera, 2020. — i O6mbnmoTexa
162 c. : wmm, Tabm. — Pexxum poctyma: mo moamucke. — URL: OHJIAMH
https://biblioclub.ru/index.php?page=book&id=699275. — bubnuorp.
B KH. — ISBN 978-5-7996-3091-1. — TekcT : 2I€KTPOHHBIH.
JlonoJiHUTEIbHAS IUTEepaTypa
1 | Apremenko A.M. Opranndeckas xumus. — M.: Beicm. mxoma, 2002. 10 i
Pexomennosano MO P®
2 | BenonoroB, B. A. OOmiass XuMHsl : MHOTOBapHUAaHTHBIC 3aJa4d :
yuebHoe mocobue : [16+] / B. A. benonoros, JI. C. bensiera, O. T. 3BC
CwmonbHuKoBa. — MockBa ; Bonorga : Undpa-Unrxenepus, 2026. — YHuBepcurerckas
156 c. : wmn., Tabn. — Pexum poctyma: mo moammcke. — URL: i oubnnoTeka
https://biblioclub.ru/index.php?page=book&id=727182. — bubauorp.: OHJIAIH

c. 144. — ISBN 978-5-9729-2695-4. — TekcT : >IEeKTPOHHBIN.
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https://biblioclub.ru/index.php?page=book&id=727181
https://urait.ru/bcode/569090
https://biblioclub.ru/index.php?page=book&id=271598
https://www.studentlibrary.ru/book/ISBN9785930932859.html
https://biblioclub.ru/index.php?page=book&id=699275
https://biblioclub.ru/index.php?page=book&id=727182

Bocrpukosa, H. M. Xumus : yueGHoe mocobue : [16+] / H. M.

Bocrpukoa, I. A. Koponesa ; Cubupckuii denepanbubiii SEC
yHuBepcureT. —  KpacHospck Cubupcknit  QenepanbHbIA Y HHBEDCHTCTCKAS
yausepcurer (COY), 2016. — 136 c. : wi., tabdn., cxem. — Pexum - 6H6J2 HoTeKa
JlocTyna: o MOJIIUCKE. — URL: OHJIANH
https://biblioclub.ru/index.php?page=book&id=497755. — bubmmorp.:
c. 130. — ISBN 978-5-7638-3510-6. — TekcT : 2JIEKTPOHHBIH.
4 | Tapumn, A. TI. Xwumudeckwe TepmuHbl. CiloBaph : Y4eOHHK IS
By30B / A. II. 'apmmn, B. B. MOpKOBKHH. — 2-¢ W37., UCTIP. U JIOT.
— Mocksa : UsnmarensctBo IOpaiit, 2026. — 452 ¢. — (Bwicmiee o
obpazoBanue). — [SBN 978-5-534-04639-7. — TekcT : 21eKTpOHHBIN ) OITIOPAUT
//" Ob6paszoBarenbHas 1ardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585729
5 | T'opaenko, H. I1. XuMust B cTpOUTEIbCTBE : yueOHOE mocodue : B 2
yactsx / H. I1. T'opnenko, 0. C. Capkucos, A. H. ITaBnosa ; ToMckuii
TOCYAAapCTBEHHBIH apXWUTEKTYpPHO-CTPOUTEIbHBIH YHUBEPCUTET. — SEC
Tomck : Tomckuil rocyIapCTBEHHBIM apXUTEKTypHO-CTPOUTENIBHBIN VemBepcrTeTcKRan
yauBepcurer (TTACY), 2021. — UYacre 2. Xumuyeckas - GHBIOTeKA
TEepMOAMHAMUKA BSDKYIIMX BemecTtB. — 112 c. : cxem., Tabm., mi. — OHJIAMH
(Yueonuku TI'ACY). — Pexmm poctyma: mo mommmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=694402. — ISBN 978-
5-93057-964-2. — TeKCT : dNEKTPOHHBIH.
6 | I'puakeBny, A. M. O6mas u opranmdeckas xumus : [16+] / A. M. SEC
I'punkesuy ; Hayunas kaura. — 2-e u3g. — Caparos : Hayunas xuwra,
YHuBepcuteTckas
2020. — 236 c. — Pexum poctyma: mo mnommucke. — URL: - SuGOTeKa
https://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978- OHJTATTH
5-9758-1929-1. — TekcT : 3IeKTPOHHBIH.
7 | Koposun H.B. O6mas xumus. — M.: Beicias mkona, 2003. 557 c. 40 )
Pexomennosano MO P®
8 | HoBukoBa, I'. B. OOmias u HeopraHudeckas XUMHS :@ XUMHUS
2JIEMEHTOB : yueOHoe mocobue : B 3 yactsax : [16+] / I'. B. HoBukoga,
A. C. Kazagenko ; Cubupckuil ¢enepanbHbIi YHHBEPCUTET. — 9BC
Kpacnosipck : Cubupckuii penepansusiii yausepeurer (COY), 2022. YHuBepcurerckas
— Yacrtp 1. — 108 c. : un. — Pexxum poctyna: no moanucke. — URL: ) onoIoTeEKa
https://biblioclub.ru/index.php?page=book&id=705535. — bubmmorp.: OHJIAMH
c. 104. —ISBN 978-5-7638-4632-4 (u. 1). — ISBN 978-5-7638-4631-7.
— TeKCT : 3JIEKTPOHHBIM.
9 | Ilerposa, T. I1. Obmast 1 Heoprauu4decKast XUMHs : yaeOHOe Imocodue :
[16+] / T. II. HerpoBa, H. LI. MudraxoBa ; mox pen. A. M.
KysnemoBa ; KaszaHckuii HalMOHAIBHBIA  HCCIIENOBATENbCKUIMA SEC
TEXHOJIOTUYECKU  yHuBepcuTeT. —  KaszaHb Kazanckuit
N N N YHuBepcurerckas
HaIIMOHAIIBHBIN HMCCIIEI0BATENLCKUI TEXHOJIIOTHYECKUH YHHUBEPCUTET - SuGOTeKA
(KHUTY), 2017. — 408 c. : Tabin., cxem., mi. — Pexxum nocryna: mo OHJIAMH
MIOJIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=560885. — bubamorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT : 371€KTPOHHBIMN.
10 | Pabunonu B.A., Xapun 3.4. Kpatkuii XUMHYECKHIA CTIPABOYHHK. — 3 i
JI.: Xumust, 1991.
11 | PemrernukoBa, E. A. ba3zoBwiif kypc mo oOmiei, HEOPTaHUIECKOH H
OpraHu4eckoi xumuu : yueOHuk : [16+] / E. A. Pemernukona, O. B. SEC
Hs6n0 ; KOxubI denepanpHblii yHHBEpcHTeT. — PocToB-Ha-/lonHy ;
o o YHuBepcurerckas
Taranpor : FOxHbIH denepanbubiii yausepcuret, 2020. — 184 c. : ui, - 6uGMOTeKA
tTabn., cxem. — Pexum poctyna: mno mommucke. — URL: OHJIATH

https://biblioclub.ru/index.php?page=book&id=612256. — bubnuorp.:
c. 180. —ISBN 978-5-9275-3502-6. — TekcT : 3IeKTPOHHBIH.
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https://biblioclub.ru/index.php?page=book&id=497755
https://urait.ru/bcode/585729
https://biblioclub.ru/index.php?page=book&id=694402
https://biblioclub.ru/index.php?page=book&id=578330
https://biblioclub.ru/index.php?page=book&id=705535
https://biblioclub.ru/index.php?page=book&id=560885
https://biblioclub.ru/index.php?page=book&id=612256
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Capkucos, 0. C. XuMusi B CTpOUTENBCTBE | yueOHOE mocobue : B 2

gactsix / 1O. C. CapkucoB ; Tomckuil rocyaapcTBEeHHBIH
aApXUTEKTYpHO-CTPOUTENBHBIA yHUBepcuTeT. — Tomck : Tomckuii 9BC
TOCYAAapCTBEHHBIH  apXUTEKTYPHO-CTPOUTEIBHBIA  YHHBEPCUTET YHuBepcureTckas
(TTACY), 2020. — Yacts 1. — 163 c. : cxem., Tabm1., mwi. — (Y4eOHUKH ) OuodIMoTeka
TrACY). — Pexum pocryma: mo mnommmcke. —  URL: OHJIAVH
https://biblioclub.ru/index.php?page=book&id=694403. — ISBN 978-
5-93057-936-9. — TeKCT : IIEKTPOHHBIH.

13 | Tymuxus, E. 1. Xumus B ctpoutenscTBe | yaeOHUK 11 By30B / E. 1.
TymukuH. — 2-e wW3n., ucnp. u gom. — Mocksa : M3maTenscTBO
IOpaiit, 2026. — 180 c. — (Bricmiee o6pazoBanue). — ISBN 978-5- - OIT IOPAWIT
534-04152-1. — Tekcr : oanektpoHHbIi // OOpa3oBarenbHas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/584882

14 | XamuroBa, A. W. OcHOBBI opraHuyeckoil XUMHUH. OpraHuyecKue
MoJIMMEpHBbIE MaTepuansl : ydeOHoe mnocobme : [16+] / A. W.

XamuroBa, T. E. Byceiruna, JI. B. AnroHoBa ; mom pea. A. M. 5EC

KysnenoBa ; Ka3zaHckuil TrocylapcTBEHHBIH TEXHOJIOTHMUYECKUN

ynuBepcureT. —  Kasanp :  KazaHckuil  HalMOHANBHBIN - YHHBEpCHTETCKAA
. N oubnmoTeka

HCCIIeOBATENBCKUI TexHomorndeckuit yausepcurer (KHUTY), 2010. OHJIATH

— 97 c. : mn., tabn. — Pexxmm nmocryma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=258805. — Bbubmmorp.

B KH. — ISBN 978-5-7882-1208-1. — TeKcT : 2JIeKTPOHHBIH.

15 | Xumus : yuebnoe nocobwue : [16+] / W. /1. 3p1koBa, JI. B. Haiimymmiaa,

M. II. Ilpoxymxuna, O. FO. IllepbakoBa ; Cubupckuii denepaabHbIA SEC
yauBepcureT. — Kpacuoapck :  Cubupckuii  denepaibHbIA

YHuBepcurerckas
yausepcurer (COY), 2021. — 180 c. : un. — Pexxum goctyma: mo -
MOJIUCKE. — URL: 6833?2;;?
https://biblioclub.ru/index.php?page=book&id=706627. — bubnuorp.:
c. 166-167. — ISBN 978-5-7638-4490-0. — TeKCT : 2JIEKTPOHHBII.

16 | Yukun, E. B. Xumus : yueOnoe nocobue : [16+] / E. B. Uukun. —

Tomck : Tomckuii TroCylapCTBEHHBI YHUBEPCUTET CUCTEM 9BC
yHpaBleHus U paanodnekTponuku, 2012. — 170 c. — Pexum nocrymna: YHuBepcuTeTckas
o TOIITHACKE. — URL: ) onomoTeKka
https://biblioclub.ru/index.php?page=book&id=208956. — ISBN 978- OHJIAH
5-4332-0034-0. — TeKcT : 2IeKTPOHHBIH.

17 | FOpoBckas, M. A. OCHOBBI OpraHUYECcKOil XMMHH : yaeOHOe TTocooue /

M. A. IOposckas, A. B. Kypkun. — 4-e m3a. — Mocksa : JIabopaTopus 9bC
s3Haumid, 2020. — 239 c. : un. — (Y4ueOHMK A BBICIIEH IIKOJBI). — YHuBepcuteTckas
Pexum JIOCTYyTIa: no HOJIHUCKE. - URL: i oubimoTexa
https://biblioclub.ru/index.php?page=book&id=713000. — ISBN 978- OHJIAIH
5-00101-757-8. — TexcT : 3IeKTPOHHBIH.

Meroanueckre pa3paboTKu By3a

1 | 3aitueBa H.B. JlaGopaTopHbIii MpakTHKyM 110 0011l XuMun. — TOMCK,

2006. 56 -
PexomennoBano JIBPYMI]

2 | Horynsesa WM.A. KOHTpOIbHO-U3MEPUTEIBHBIE MAaTEpUAIBl IO
JUCHUIUIMHE  «XUMHsD»: paszfensl  «OOmast XuMus», «XUMus 3342 i
2JIEMEHTOBY, «OCHOBBI opraHmdeckoil xumum» / COOPHHK TECTOBBIX
3amanuid. — Heproarpu, TU (¢) CBDY, 2015, 2020.

3 Ilorynsea M.A. Kypc nexuuii-npe3eHTauuid MO AUCLUIUIMHE CJ10 Moodle TH (¢)
«Xumus» ‘ ' - CBDY
http://moodle.nfygu.ru/course/view.php?id=16878

DJNIEKTPOHHBIE PECYPCHI

1 | Xumus. I[ToaroroBka k EI'D: mpakT. mocoOue 1Mo BHITOJHEHUTO

TECTOBBIX 3a/laHUH. [DIIeKTPOHHBIE TeKCTOBbIe JaHHbIe]|. — M.: HoBas
mikota, 2009.

Wzrorosuremn: OOO «Ypanbckuil 3MEeKTpOHHBIN 3aBoay». Jluil.
MIITP P® cepus BAD Ne 77-15 ot 21.09.2007, OO0 «Cenenax.
Jlunensuss BA® Ne 77-246 ot 21.07.2006, OOO «PemnmuMactep».
Jlunensuss BA® Ne 77-41 ot 15.10.2007, OO0 «Huck Ilpo ITmrocy.
Jlunensuss BA® Ne 77-292 ot 12.02.2008, OOO «Pentallpom».
JInmmensus BA® Ne 77-242 ot 31.03.2006.
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https://biblioclub.ru/index.php?page=book&id=694403
https://urait.ru/bcode/584882
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https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=713000
http://moodle.nfygu.ru/course/view.php?id=16878

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT» (1as1€€
ceTb-UHTEpPHET), HEOOXOAUMBIX JIS1 OCBOCHMS AU CLUILTIHHbI
1. DnexkrponHas nH(OpMAIIMOHHO-00pazoBaTenbHast cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=16878
2. Auerun.py — https://acetyl.ru/
3. UnTepaxtuBHas [lepuonnyeckas tadbauna — https://ptable.com
4. XuMuK.ru — https://xumuk.ru
5. Xumuueckue ypaBHeHUs OHJIalH — https://chemequations.com/ru
6. OTkpHITHIN 00pa3oBaTenbHbIl opTan CBOY, kypce «O0mas Xumus» —
https://online.s-vfu.ru/course/view.php?id=1965

9. Onucanue MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HCOOXOAUMOI 1JIsl OCYIeCTBJICHHUS
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIIINHE

Ne Buabl yuedHbIX HaunmenoBaHue ayiuropmuid,
. . Ilepeuens o0opynoBanus
n/n 3aHATHIT® Ka0MHeToB, 1a0opaTopuii u mp.
1. | Jlexunonnsle 3aHATUs | MyJnbTUMEAUMHBINA KAOMHET WNHTepakTuBHAs NOCKa,
HOYTOYK, MyJIbTUMEAUHHBINA
IIPOEKTOP
2. | Ilpaktuyeckue VYuebHas 1abopaTopus XMUMUU XuMHyeckas nocyaa u
3aHATUS (xabmueT Ne 108 VJIK) crienMagIbHOe 000pyI0BaHUE,
(;1abopatopHbIe HarpeBaTeNIbHbIC TPUOOPHI,
paboThI) XUMHUYECKHUE PEAKTHUBBI
3. | CPC Aynutopun 1t CPC (A511 YAK, KoMImbroTepsl ¢ BBIXOJIOM B
402 YJIK) WuTepuer

10. Ilepeyenb UHPOPMALMOHHBIX TEXHOJOTM, HCIOJIb3yeMbIX MPH OCYIIECTBJICHHH
o0pa3oBaTeILHOI0 NpoUecca MO0 JUCHHUIVINHE, BKJIYAS NepedyeHb NPOrpaMMHOro odecredeHust
U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

10.1. IlepeyeHb HH(OPMALMOHHBIX TEXHOJIOTHIi, MCHOJb3yeMbIX TMPH OCYLIECTBJIEHUH
0o0pa3oBaTeIbHOIO NMpouecca no JMCHUIINHE

J UCTOJb30BaHUE HA  3aHATUSAX  DJEKTPOHHBIX  M3JaHUU  (UT€HHE JIeKIMH ¢
WCIIOJIb30BAaHUEM  CIIalJ-TIpE3E€HTAlUil, AJIEKTPOHHOIO y4yeOHOro TOocoOMs, HWHTEPAKTUBHBIX
NPWIOKEHNUH, MaTepuanoB 0OOpa3oBaTeNbHBIX M  MH(POPMALMOHHBIX CAMTOB MO  XHUMHH),
BUJIEOMATEPHAIIOB;

. opraHu3aIys B3auMOJACHCTBUsA ¢ oOyuaromumucs nocpeactsom CJIO Moodle, B T.4.
KOMIIBIOTEPHOE TECTUPOBAHUE;
. OpraHu3aIus ayJuTOpHOW (JIGKIIMOHHOW) W CaMOCTOSITENIbHOW paboOThl CTYICHTOB

nocpenctBoM BuneokoHpepenicsszu (Auaexc. Tenemoct, MTS Link), gatos.

10.2. IlepeyeHb NPOrpaMMHOro odecnevYeHust
MS PowerPoint, MS Word, oduchsie cepBrchl Yandex (IOKyMEHTBI, IPE3CHTALINHN, TAOTHIIHI)

10.3. Ilepeuyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Auernn.py — https://acetyl.ru/

2. NntepaktuBHas [lepuonnyeckas tabauna — https://ptable.com
3. XuMuK.ru — https://xumuk.ru
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JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.15 Xumus

YueOHsblIi BHeceHHbIe H3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
rojn (®HO) BBINTyCKAOIIEH Kadeapsl

(mata,momep), DUO
3aB.KadeIpoi, MOAMKCH

B mabnuye yrxazvieaemcs monvko xapakmep usmenenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ul
memam, Cpeocme NPOMEdCYMOYHO20 KOHMPOJs) € yKazamuem NyHKmog paboueti npocpammsl. Camo codepoicanue
UBMEHEHULl OPOPMISAEMCS NPUTOICEHUEM NO CKBOZHOU HYMepayull.
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