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

1.1. Ilesb 0cBOEHMS U KPATKOE COAEPKAHME AU CHHUILTHHbI

[TocTosIHHO yBeMMUYHMBAIOIIMICS 00beM HHPOPMALMU, BAXXKHOCTh AaKTyalM3allMd 3HAHUHA B
YCIIOBUSAX OBICTPO Pa3BUBAIOLIMXCSI COBPEMEHHBIX TEXHOJIOTUH MPOU3BOJCTBA JENAI0T HEOOXOIUMMBIM
BHE/peHHE WH(POPMAIIMOHHBIX U «CKBO3HBIX» TEXHOJOIMHA B TMpernojaBaHue MHOTMX 0a30BbIX
JTUCIUIUIMH, B TOM YHCII€ XUMHH, OCHOBHOM I1I€JIbI0 KOTOPOM SBIISETCS U3y4YEHHE OOIIMX 3aKOHOB U
IPUHLMIOB JJIS TOCIEAYIOUIET0 MX HMCIOJIb30BaHUS IPU OCBOEHUHM MEKIIPEIAMETHBIX JUCLUIUIMH U
CIIEIIKYPCOB, YIUIyOJICHHE HMMEIONIUXCS MPEICTAaBICHUA W TIOJYyYCHHE HOBBIX 3HAHUW W YMEHHH B
o0macTd XUMHH, ©0€3 KOTOPBIX HEBO3MOXKHO pELICHHE COBPEMEHHBIX TEXHOJOTHMYECKHUX,
9KOJIOTMYECKHUX, CBIPHEBBIX W HOHEPreTHUECKUX MpOoOJIeM, CTOSIIUX Tepes] 4YeIOBEUYEeCTBOM.
Heo0xoauMocTh akTyanu3alnuu Takke ONpesesieTcsl COKpaleHueM o0beMa ayIMTOPHON Harpys3Kku U
BO3MOXKHOCTSIMU KOMIIEHCUPOBATh JaHHBIN (aKT 3a cUeT MPUMEHEHHsI psiAa CKBO3HBIX TEXHOJIOTHH U
U(PPOBBIX HHCTPYMEHTOB B CAMOCTOSTEJILHON paboTe CTYIEHTOB.

Kpatkoe conepkanue aucuurinHbl: CTeXHOMETpUYECKHE (KOJUYECTBEHHBIE) COOTHOILEHUS B
xumuu. CTpoeHHe aToMa U NEpPUOJUYECKasl CUCTEMAa XMMHUYECKUX JJIEMEHTOB. XUMUYECKas CBA3b.
TepmonnHaMMKka M KHHETHKAa XUMHUYECKHX IponeccoB. PacTtBopel. JlMCHEpCHBIE CHCTEMBL.
Onexrpoxumuueckue npoueccsl. Kopposusa. Xumus metannoB. OCHOBBI XMMHUU BSDKYIIMX. XUMUS

BBICOKOMOJICKYJIIPHBIX COSAMHEHUH (TOJIUMEPHI, HAHOCTPYKTYPHI).

1.2. [lepeyeHb NIaHUPYEMBIX Pe3yJIbTATOB 00YUYEeHUSs MO TUCHHUILINHE, COOTHECEHHBIX €
IUVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOTrPaMMBbI

HaumenoBanue [Inanupyemslie WHaukaTopel IInanupyemsbie pe3yapTaThl OrneHOYHEIE
KaTeropuu (TPyTIITHI) Pe3yIBTATHI JOCTH)KEHUS 00ydeHwus 0 JUCIUTUINHE cpencTaa
KOMIIETEHIIUHN OCBOEHUSA KOMIIETEHIA I
IIporpamMMslI (KO U
coJiepKaHue
KOMITIETEHITIH )
Oomenpodeccuonan | OIIK-5:  Cnocoben | JleMOHCTpUpyeT 3HAHUE Hmemv npedcmasnenue: o | mabopatopHas
bHBIE KOMIIETEHI[UH | HCIOJIb30BATh obulacteil mpuMeHeHus, CTPOEHHMHU aTOMOB U pabora,
CBOMCTBa CBOMCTB, XapaKTEpPUCTHK | MOJIEKYJI; O BUIAX pabouast
KOHCTPYKIIMOHHBIX W | ¥ METOJIOB HCCIIEZOBAHUS | XUMHYECKOU CBSI3H U terpans, PI'P,
ANEKTPOTEXHUIECKUX | KOHCTPYKIIMOHHBIX cnocobax ee 00Opa3oBaHUs; | TecCT,
MaTepHalloB B | MaTepHaJoB, BEIOMpaET 0 XIMHYECCKHX CHCTEMAax 9K3aMEHAIHOH
pacuerax KOHCTPYKIIMOHHEIE (pacTBOpax, HBIC OWJICTHI
mapaMeTpoB U | MaTepuaisl B KaTaJINTHYECKUX,
PEKUMOB  OOBEKTOB | COOTBETCTBHUU C JUCTICPCHBIX,
npodeCCHOHATBEHON TpebyeMbIMH 3JIEKTPOXUMHUYECKUX
JIESITEIIBHOCTH XapaKTePUCTUKAMU JIJIS cucremax, BMC), ux

UCIIOJIB30BaHMs B 001aCTH
npoeCCHOHATEHON
nesrensHocTy (OITK-5.1)

CBOMCTBaX; O HA3HAYCHUU
U 00JIACTSX MPUMEHCHUS
OCHOBHBIX XUMHYECKUX
BEILIECTB M MX COCAMHEHUM;
3HAMb: XUMAYECKYIO
TEPMUHOJIOTHIO 1
MIOJI30BATHCS €10 TIPH
OMHUCAHUN XUMHUYCCKHUX
SIBIICHHI; OCHOBHBIC
CTEXHOMETPUUIECKUE
3aKOHBI,
(hyHIaMCHTAIBHBIC
KOHCTAHTBI, SAUHUIEI KX
MU3MEPEHUs; OCOOCHHOCTU
MPOTCKAHUS U
BO3MOKHOCTH YIIPABJICHUS




XOJIOM XHMHYECKOTO
npolecca; CTPOCHUE
BEIIIECTB B
KOH/IEHCUPOBAHHOM
COCTOSIHUY; 3aBUCHMOCTb
CBOWCTB BEIECTB OT THIIA
KPUCTAININYECKOM
pELIETKH; OCHOBHBIC
(momymsipHBIE)
obpa3oBaTebHbIE
NHuTepHeT-pecypebl
(XuMuK.ru

https://xumuk.ru; Acetyl

https://acetyl.ru;
XuMUYeCKUe ypaBHEHHS

OHJIAH
https://chemequations.com/
ru ¥ ap.); TuQpoBBIe
pecypehl [ist peleHust
3a1a4/mpoobiieM B
npodeccnoHaTbHOM
KOHTEKCTE U JIJIS OLIEHKH
Pe3yIbTaTOB PEIICHHUS
yMemb: TNIAHUPOBATh
XUMUYECKHE
SKCIICPUMEHTHI JIS
MIPOBEPKH HAYYHBIX
TUII0TE3; 00001IIATh
MOJYYCHHBIC PE3yIIbTATHI;
HCKaTh HH()OPMAIIHIO B
cetu MHTEpHET €
HCIIOIb30BaHUEM
(bUITBTPOB U KITFOUYCBBIX
CJIOB; BBIAEIATD
npodeccronanbHO-
3HAYUMYIO HH()OpMAITHIO;
OIICHHUTD

nH(GOPMAIIHIO/ TAaHHEIC Ha
JIOCTOBEPHOCThH U
PElIeBaHTHOCTh
CpaBHEHUEM HECKOJIBbKHX
HUCTOYHHKOB HH(OPMAIIH;
CaMOCTOSTEIILHO
OTIPEIENIAT MPOOEITBI B
CBOHMX 3HAHMSX U
KOMITETEHITUSX C
HCIIOJIb30BaHUEM
WHCTPYMCHTOB
CaMOOIICHKHU ¥ IU(PPOBBIX
oreHouHbIX cpencts (CHO
Moodle, mpenmMeTHEIE
TECTHI 110 TUCIUILINHE
«Xumus»; bank TecToB
(pazmen
«O06pazoBaTebHBIE)
https://banktestov.ru u mp.);
OIICHUBATh MTPAKTUICCKYIO
3HAYHUMOCTh PE3YJIbTATOB
MOKCKA C MIOMOIIBIO
IU(GPOBBIX HHCTPYMEHTOB;
61ademb: METOTUKAMHU
pacdera 1mo OCHOBHBIM
CTEXHOMETPHIECKUM



https://xumuk.ru/
https://acetyl.ru/
https://chemequations.com/ru
https://chemequations.com/ru

3aKOHAM: KOJIMYECTBA
BEIIIECTBA, MACChI, 00beMa
ra3a, MOJIIPHOM MacCHI,
MOJISIPHOM Macchbl
9KBHBAJICHTA, YJIEMECHTHOTO
COCTaBa CI0XKHOTO
BEILIECTBA; pacyera 1o
XUMHUYECKHM YPAaBHEHUSIM;
TEIUTOBBIX 3P (EKTOB U
CKOpOCTEH peakiuit;
KOJIMYCCTBCHHBIX
XapaKTEPUCTHK PaCTBOPOB
3JIEKTPOJIUTOR U
HEDJICKTPOJUTOB: BUIOB
KOHLIeHTpauui, pH,
TEeMIepaTyphbl KUIICHUS H
3aMep3aHus;
KOJIMYECTBEHHBIX
XapaKTEePUCTUK
OKHCIIUTEIBHO-
BOCCTaHOBUTEJBHBIX
CHCTEM, TAJIbBAHUYCCKHUX
3JIEMEHTOB, B MPOIECccax
3JIEKTPOJIH3a,;
MPAaKTUICCKUMHU HABBIKAMHU
PpaboTHI C XUMHYCCKIM
000pyI0OBaHUEM U
peakTuBamMu B
COOTBETCTBHUH C
UHCTPYKLMEH UIN
METOAUKON IPOBEAECHUS
IKCIEPUMEHTA C
cobuoieHreM TpeOoBaHM i
TEXHUKH 0€30MaCHOCTH;
HaBBIKaMU pabOThI: C
WHTCPAKTHBHBIMU
MPUIOKCHUAMU
(https://ptable.com
(uHTEpaKTUBHAS
[Mepuonnveckas Tabnuma),
Acetyl https://acetyl.ru u
Ip.); ¢ TUPPOBBIMU
CepBHCaAMHU ISt
CaMOTECTHPOBAHUS
(marmpumep, bauk Tectos
(paznmen
«O0pa3oBaTesbHbIEY)
https://banktestov.ru;
MPEIMETHBIC TECTHI O
JUCTIATUTHHE « XM,
C1O Moodle); ¢
OOJIBIINMH MacCHBAMU
AaHHBIX B IU(POBOIL cpene
(Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.n
ih.gov, ChemSpider
http://www.chemspider.co
mu p.)

HaBBIKAMH PaOOTHI U
MTOMCKa MH(POPMALIUH B
IIEKTPOHHBIX
OMOJMOTEYHBIX CHCTEMAaX



https://ptable.com/
https://acetyl.ru/
https://acetyl.ru/
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
http://www.chemspider.com/

(IPRBooks u npyrue 3bC,
JIOCTYIIHBIC B BY3€)

1.3. MecTto aucuuminHsbl B crpykrype OITIOIT
Wnnekc HanmenoBanue Cemectp WHuaexcel 1 HAMMEHOBAHUS YI€OHBIX TUCIUTUIHH
JTUCITUTITAHBI H3y4YEHUS (Momyneit), MpakTHK
JUTSL KOTOPBIX
Ha KOTOPBIE OMMHUPAECTCS .
N CoJIepXKaHue JaHHOU
coJiepKaHue JaHHOU
JUCUHUILTUHBI (MOYJIs1)
JTUCIUILTAHBI (MOJTYIs1) N
BBICTYIIAET OMOPOH
b1.0.15 Xumus 1 3HaHUS, YMEHUS U b1.0.04.01
KOMITETEHIINH, BeszomacHoCTh
TIOJTyYeHHBIC KU3HENEATETLHOCTH
0o0ydJaronumMucs B b1.0.18
cpenHei DNEKTPOTEXHUUECKOE U
0011e00pa3oBaTeIbHON | KOHCTPYKIIMOHHOE
IIIKOJIE MaTepHaIOBEICHUE

1.4. SI3bIk MpenoaaBaHusi: pyCCKU.




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

Brimumcka u3 yuebHoro miana: ans rpynmnst b-OI1-26

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY b1.0.15 Xumus

Kypc n3ydenus 1

CemecTp(bl) U3y4YEHHUS 1

dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) DKk3ameH

Pacuemno-epaguueckas paboma, cemecTp BbIIOIHEHUS 1

Tpynoemkocts (B 3ET) 33ET

Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108

Nel. KouraktHas  paGora oOyyawommxca ¢ | O6bem ayauTopHOU BTtu.c

npenoaasaresiem (KP), B yacax: paboTHI, MIPUMEHEHUEM

B yacax JOT unmu 20, B
yacax

O06beM padotsl (B yacax) (1.1.+1.2.+1.3.): 52 -
1.1. 3aHATHS JICKIIMOHHOTO THIA (JICKIIMH) 34 -
1.2. 3aHITHS CEMUHAPCKOTO TUIIA, BCETO, B T.4.: 17 -

- 1abopaTtopHble pabOThI 17 -

1.3. KCP (koHTpOJAH C€aMOCTOSITENBHOW PabOTHI, 1 -
KOHCYJIbTAITIH)

Ne2. CamocrositesibHast padora odoyyawmuxcs (CPC) 20

(B yacax)

Ne3. KouimuecTBO 4acoB Ha J3k3aMeH (TIPH HAJIUYHUH 36

9K3aMEHA B YUCOHOM 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 pa3jaeiaM U BUAAM Y4eOHbIX 3aHATHI

Pa3nen Bcero KonrtakTHas pabota, B 9acax Yacrl CPC
4acoB
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XuMus Kak pasziesl eCTeCTBO3HAHMS. 81 4 - 1 - 1 -
CrexuoMeTpruIecKre 3aKOHBI XUMHH (TeMa 1)
CTpoeHue aTomMa U MepruoAnIecKas CHCTeMa 4 - - - -
JI.. MenneneeBa (Tema 2)
Xumudeckas CBA3b M CTPOCHUE MOJIEKYIT 4 - - - -
(Tema 3)
OO61ne 3aKOHOMEPHOCTH XMMHYECKUX 4 - 4 - 2 (JIP)
peaknuii (TeMsl 4, 5)
PactBops! (Tembl 6, 7) 4 - 4 - 2 (JIP)
OCHOBBI AIEKTPOXUMHUH (TeMBl 8-11) 6 - 8 - 4 (JIP)
JlucriepcHbIe B KOJUTOUTHBIE CUCTEMBI (TeMa 2 - - - 1 (CT)
12)
XuMHUsI TOTUMEPOB (BHICOKOMOJIEKYJIIPHBIX 2 - - - 2 (CT)
coenuHeHwi) (TeMa 13)
TectupoBanue 4 - - - 3 (IIT)
PI'P - - - - 6 (PI'P)
Bceeo uacos 3a 1 cemecmp 81 34 - 17 - 1 20

IIpumeuanue: JIP — cocraBneHue oTdeToB MO jaboparopHbM 3aHsaTusM, IIT — moxmroroBka k tectupoBanuto, PI'P —
HanucaHnue pacueTHo-rpaduueckort padotel, CT — caMoCTOsATEIBHOE U3YUEHHE TEM.

3.2. Cogepxxanue TeM NMPOrpaMMbl TN CIATIIAHBI
Tema 1. Xumusn kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbl XUMUU

[Ipenmer m 3amaynm XUMUM. XUMUYECKHE 3HAHHMS B TPAKTUYECKOW NEATEIBHOCTH JIIOJICH.
XuUMHS B CUCTEME €CTECTBEHHBIX HAYK.

Hcropust Xumuu: OUCK MepBodieMeHTa B puimocodckux yuenusx [[pesnent ['pennn; anxumus,
SITPOXUMHUS; OTKPBITHE MEPBBIX XUMUUECKUX 31eMeHTOB. Tpynsl M.B. JlIomonocoBa u A.JI. JlaByasbe;
3aKOH COXPAHEHHUSI MacChl BEIIECTBA; aTOMHO-MOJICKYJIIPHOE YUCHUE U YUYCHHE O COCTaBE BEIECTBA.
JIx. JlanbTOH: 3aKOH KpaTHBIX OTHOIICHWH, aTOMHBIA Bec. Kiaccupukamus >IEMEHTOB MO WX
atoMHbIM BecaM. JK. TIpycT: 3aKoH mOCTOSIHCTBA cocTaBa. M.S1. Bepueniyc: XiMMHYeckas CHMBOJIHKA,
YpaBHEHUsI XUMHYECKUX PEaKlUi, YTOYHEHUE aTOMHBIX BecOB. [IOHATHS: aTOMHas e€AMHUIIA MACChI,
OTHOCHUTEJIbHASI aTOMHAsI Macca 3JIEMEHTa, OTHOCUTEIIbHAsI MOJIEKyJIsipHas Macca BemlectBa. JK.JI. ['ei-
Jlroccak: 3aKOH MPOCTBHIX OOBEMHBIX OTHOIICHHN. A. ABOTaJpo: 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 nepuoouueckasa cucmema /[.U. Menoeneeea (¢ npumenenuem
unmepaxkmuenoii Ilepuoouuecxkoit maonuywl ptable.com)

Kpamkuiit mesuc: @ynxkyuonan urmepaxmueHou nepuooudeckoi mabauywvl Ptable: nozeonsiem noxazame
3AKOHOMepPHOCMmb UBMEHEHULl MAKUx Ceolcmes o/1eMeHmoe6, KdakK pa()uyc amoma, azcpeeamHoe cocmosrue,
OMmMHoOUueHue K XumuvdecKum ceMeL?cmeaM, dJIeKmpoompuyamejibHoCcmy, memnepamypbl acpecantiblx nepexodoe,
IHepcuu cpodcmea K 91eKmMpOHRY U UOHU3aAyuu, daem npedcmaeﬂeﬁue 00 uzecmuvlx 8 Hacmoswee epems
uzomonax 31€emMenmoes, 6KJliovas xapakmep ux pacna()a; oaem npeacmaeﬂeﬂue O Xxapakmepe pacnpeaeﬂeHuﬂ
9NIeKMPOHO8, 6 M.4. NO KBAHMOBLIM suelKam (IeKMPOHHble U DNeKMpOHHO-epaduyeckue ¢hopmyvl),
ocobennocmu CMPOERUSL INIEKMPOHHbLX op6umaﬂeﬁ uepes npedcmaeﬂeHue K6aHmMoOeBblX ducei, sKjirodaem 6613)/
eeuecme (6 m.4. C UCnoJjib306aHuem 6blcmp020 NOUCKa Ha OCHO6AHUU Ka4eCcmeeHHOo20 COCWZCZGCI)

Atomuctuueckue runotessl Jlemokputa, . Hetotona, I. JlanbToHa. OTKpbITHE 3JIEKTPOHA U
JIpYTHUX 3J€MEHTapHbIX yacTull. Mozaens aroma 1o Y. Tomcony («M3tom B nmyaunre»). Moaens aroma
o O. Pesepdopny («Ilmanerapunas moxaenby). [IpotuBopeuns B moxenu 3. Pesepdhopma. OcHoBHOE
MOJIOKEHUE KBaHTOBOW Teopuu. Moxens atoma no H. bopy. KopryckyisipHO-BOJIHOBOW Tyanu3m
3JIEMEHTaPHBIX YACTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUYECKUE MPEJCTABICHUS O CTPOCHUHU aroMa: sSApO: COCTaB,
3apsi A1pa, aTOMHBIN Bec, MOPSAIKOBBIM HOMEpP B MEPUOAMYECKON cucTeMe, M30TOmbl (Ha mpumepe
uHTepakTHBHOH [leproanyeckoii Tabmuiel Ptable); anekrponHast 000s10UKa: MEKTPOHHAS OpOUTAID,
KBaHTOBBIE YHcla (TJIaBHOE, OpOWTANIbHOE, MAarHUTHOE, MAarHWTHOE CIIMHOBOE) (Ha TMpuMepe
uHTepakTuBHON [lepuonnueckoit Tabmuiel Ptable); 3amonHeHHWe JJIEKTPOHHBIX CIIOEB: PHUHIIUI
[Taynu, mpUHIWI HAaWMEHBIIEW SHEPTUH, MpaBUIO XyHAa, NpaBwia KiedkoBckoro (Ha mpumepe
uHTepakTHBHOH [leproanueckoii Tabnuipl Ptable).

CocTosiHUE S3JEKTPOHHBIX 000JOYEK SJEMEHTOB M MNEPUOAMYHOCTh MX CBOWCTB: HEPIUs
MOHU3ALIUM, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPUILIATEILHOCTh, AaTOMHBIE PaJMYChl (Ha MpUMEpe
uHTepakTuBHOU [lepnoanueckoit Tabauier Ptable).

Tema 3. Xumuueckasn céa3b u cmpoenue moJiexyn (¢ ucnonvzosanuem npunodxyicenus Avogadro)
Kpamkuii mesuc: Ilpunoscenue Avogadro obradaem oOocmamouHviM @OYHKYUOHANOM OISl NOCHPOEHUS.
epaguueckux cmpyKmypHuX (opmyl HeOPLAHUYECKUX U OPSAHUHLECKUX 8EUeCms, GKIIoUAem 6CMPOEHHYIO 043y
20MOBbIX  CMPYKMYPHLIX — (OpMYT  MHO2UX — HUBKOMOJICKVIAPHBIX — OP2AHUYECKUX — Belecms, Npumepol
2ubpuou3ayull AMoOMHbIX opoumael, No360JAem CMOOEIUPOBAMb U OYEHUMb NOCPEOCHBOM NOCMPOEHHbIX
MooeJell makue c60UcCmed XUMU4ecKkou C643U, KaK B8aNeHMHbIU yeora, ()JZI/!HCI, IOHepcUs CeA3U.

OcHoBHbIE MONIOKEHUSI Teopuu cTpoeHus BemecTB A.M. bytiepoBa. CoBpeMEHHOE MOHSATHE
XUMHYECKON CBS3U: DHEPrusl XMMHUYECKOH CBS3M; JJIMHA XMUMHUYECKOH CBS3HM (C HCIOJIb30BAHHEM
npuioxenus Avogadro). Buibl xumuueckoi CBsI3u.

KoBasienTHast cBsA3b (C mcCmosib30BaHUEM npuiiokeHnss Avogadro). MeTo1 BaJIeHTHBIX CBS3CH.
XapakTepuCTUKH  BAJICHTHOM  CBSI3M:  HACHIIIAEMOCTb,  HAIpPaBJIECHHOCTb,  MOJISIPU3YEMOCTb.
['uOpuan3anmsi aTOMHBIX BAJICHTHBIX OpOMTaeid. MeToa MOJEKYISIPHBIX OpOUTaNeH. DIIEKTPOHHBIE
CTPYKTYpbl HEKOTOPBIX MoJieKy 1o merony MO u ux csoiictsa. MloHHas cB3b.

Meramnnueckas cBA3b. MeTaubl, MPOBOJAHUKH, OJTYIIPOBOIHUKH, TUIIEKTPUKH.

Bopmoponnast cBs3p (¢ Hcmosib30BaHMEM npuiokeHus Avogadro). MexmonekynspHble
B3aumojieicTBus (cuibl Ban-nep-Baansca).

KoMIuiekcHbie coeTMHEHUs: MOH-KOMIUIEKCO0Opa30BaTeb, JTUTaHbl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPIAUHALIMOHHOE YKCiI0. MOHO- U MonuIeHTaTHbIE JTUuranipl. HoMeHKI1aTypa KOMILIEKCHBIX
coenuHeHnil. Kinaccudukams KOMIUIEKCHBIX coenHeHuH. J(ruccoruanusi KOMIUIEKCHBIX COSTUHEHHIA.
KoHcTaHTa yCTOMYMBOCTH KOMILUIEKCHOTO HOHA. [Ipupoma XUMHUYECKON CBSI3M B KOMILUIEKCHBIX
coequHeHUsX. [[puMeHeHne KOMIUIEKCHBIX COEUHEHU.

ArperatHoe = cocTosHMe  BemiecTBa.  Kpucramummueckoe U amMmopdHOE  COCTOSHUE.
Kpucrannunueckas pemerka. XuMUYeCKast CBS3b B KPUCTAINTMYECKUX TeJaXx.

Tema 4. Jnemenmuvt Xumuuecko mepmooOUHaAMUKU

Bnytpennss sneprusi. [-if 3akoH TepMOAMHAMUKHN MPUMEHUTEIBHO K XUMUYECKUM CHCTEMAaM.

[ToHsATHS «OHTANBNHSY, «CTAHAAPTHAS SHTAIBINSLY, <«OHTAIBINS O00pa30BaHUM». DHEPrETHUCCKUE




3¢ exThl xuMuyecknx peakuuid. TepmoxuMmudeckue ypaBHeHHs. 3akoH ['ecca M cieicTBue M3 HETo.
II-i 3aKkOH TEpMOIMHAMMKHA NPUMEHUTENBHO K XUMHUYECKMM cucteMaM. lloHsTHEe «3HTpONus»,
«CTaHJapTHas SHTponus». HampaBieHne NpPOTEKAaHUS XUMUYECKOW pEaKIMHM. OHTAIbBIIMWHBIA U
SHTponuitHbIN (akTopsl. DHeprus ['mb0Oca. BnusHue TemmepaTyphl Ha HallpaBJIeHHE MPOTEKAHUS
XUMHYECKHUX PEaKIHM.
Tema 5. Xumuueckasa Kunemuka

IlonsaTe cucTeMbl, BUABI XMMHMUYECKHX CHCTEM. ['OMOT€HHBIE U T€TEPOICHHBIE PEAKIUH.
CKOpOCTh TOMOTE€HHBIX M T€TEPOTE€HHBIX peakuuid. PakTopsl, BIUSAIOMIAE HA CKOPOCTh XUMHUYECKON
peaxIu: KOHIIEHTpauus (3aKOH JeHCTBYIOIIMX Macc), Temreparypa (TeMmrnepaTrypHblii ko3dduiueHt
peakuuu, npaBuio Baut-I'odda), sHeprus aktuBauuu. YpaBHeHne AppeHuyca.

Karanmuz u karanutuueckue cucteMmbl. [IpuMeHeHHE KaTaau3aTOpOB B XMMHUYECKHX,
OHMOJIOTrMYECKHUX, TEXHUYECKUX CUCTEMaX.

Xumnyeckoe paBHoBecue. KoHcTaHTa XumMuueckoro pasHoBecus. [lpaBuna cmemieHus
xumuueckoro pasHoBecus (npunuun Jle [llarense-bpayna).

PaBHOBecusi B reTeporeHHbIX cucremax. Pa3oBoe paBHOBecue M mnpaBmio ¢a3 [udbca.
[IpencraBnenus o ruarpammax COCTOSTHUN.
Tema 6. Pacmeopul Kak Xxumuueckue cucmemol

Onpenenenue u kiaaccuukanus pactBopoB. CriocoObl BbIpaKeHHsI KOHIIEHTPAIUH PacTBOPOB.
[Ipoueccel pactBopeHus. [1oHATHS «COMBBATBD), «TUAPATHI», «KPUCTAUIOTHIPATHD). PacTBOPUMOCTD
BEUIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pachpeneneHus. JKeTpakiuus. 3akoH ['enpu u
3akoH Paynsa nans wupeansHbIXx pacTtBopoB. Ocmoc. VYpaBHenue Bant-IT'odda nns onpenenenus
OCMOTHYECKOr0 naBieHus. D0ynuockonus. Kpuockomnus.
Tema 7. Pacmeopul 31eKmpoa1umos

Teopus snexrponutuyeckor auccoumanuu C. Appenumyca u .M. Menneneesa. [lokazarenn
IIPOLIECCOB 3JIEKTPOJIMTHUECKON AMCCOLMALMM: CTENEHb JUCCOLMALMU, KOHCTAHTa AMCCOLUALUM,
KQKyLIasicsl CTENEHb JUCCOLMAlM, AKTUBHOCTh NOHA. MoHHas cuiia pacTBopa.

Teopus KuCIOT, OCHOBAaHMN U COJIEH C TOUKH 3PEHUS NIEKTPOIUTUUECKON JUCCOLUALINH.

PaBHOBECcME ManopacTBOPUMBIN AJIEKTPOJIUT — HACBILEHHBIM pacTBOp. IIpomsBeneHue
pacTBOPUMOCTH. Y CIIOBHS BBINIAJICHUS U PACTBOPEHUS OCATKOB.

OnexTpoiauThyeckas Auccouuanus BoAbl. Bopopoansiii  mokazatens pH. CnocoOsl
OTIpeJIeNIeHUs] BOJOPOJHOr0 MoKasarens. byepHbie pacTBOpBHI.

I'uapomu3 coneit. [lokazaTenu mMpoOIECCOB TUAPOIN3a (CTEMEHb TUAPOIN3a W KOHCTAHTA
THJIPONIN3a), (PAKTOPBI, BIAMSIONIME HA 3TH IPOLIECCHI.
Tema 8. Okucnumenvno-occmanosumebHvle NPOUECChl

Crenenp oxucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMUA U CIIOCOOBI COCTABICHHS
WX ypaBHEHUH (METOJ OJJIEKTPOHHOrO OajiaHca, METOJ HOHHO-MOJICKYJISIPHBIX TOJIypEeaKiuii).
Baxneiine oKUCIUTENN U BOCCTAHOBUTEIH, 3HAUEHHE B IPOMBIIIJICHHOCTH U OBITY.
Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKUE MCTOYHHMKHM DJIEKTPUUECKOM »dSHepruu. [l'anpBaHmdeckue snemeHThl. OJIC.
OnekTpoAHble nNoTeHuuanbl. YpaBHeHue Hepucta. CraHgapTHbII  BOJOPOIHBIM  AIEKTPOA.
CraHmapTHBIN 31€KTPOAHBIA TOTeHIMAN. P HanpsyKeHUi MEeTaljIoB.
Tema 10. dnekmponus u e2o 3aKoHbl

[TocnenoBaTenbHOCTh 3JIEKTPOAHBIX MPOLECCOB NP 3JIEKTPOJIM3E paciylaBa M pacTBOpa.
3axonbl Gapanes. [Ipumenenue annekTponnsa.
Tema 11. Koppo3us u 3auyuma memainioe

Bunel koppo3un. ®@akTopsl, BAMSIOMIME Ha CKOPOCTh KOppo3uu. CrocoObl 3aIlMThl METAIIIIOB
OT KOPPO3UHU.
Tema 12. /lucnepchbie u KonnouoHvle cucmemol

JlucniepcHoe cocTosiHuE BeulecTBa. BUIbI IUCTIEPCHBIX CUCTEM.

Konnounneie cucteMsl U criocoObl ux noiaydeHus. CTpOCHHUE KOJTOMIHBIX YAaCTHI] (MHIICIL).
Onrtryeckne M ANMEKTPUYECKUE CBOMCTBA KOJUTOMAOB. DaKTOPhl YCTOMUMBOCTU KOJIJIOMIHBIX CUCTEM.
Koarynsanus. 3naueHre KOJTOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.



Tema 13. Xumus nonumepos (6b1cOKOMONEKYAAPHBIX COCOUHEHUTL)
Kpamxuii mesuc: @yukyuonan catma Acetyl.ru exmouaem uHmMepakmusHulil epaguueckull peodaxmop
Op2aHUYeCKUXx Beujecms, OOWUPHYIO 0a3y OAHHLIX OPeAHUYECKUX U HEOPeAHUYeCKUX Gewecms, GKIIYas
0CcobeHHOCMU U30MepuU, CNOCOObL NONYYEHUs, XUMUYEeCKUe CEOUCMBA Opeanudeckux eewecms. Ilpunooicenus
011  MOOenUuposanus Ccmpykmyp opeanudeckux eewecms (Avogadro, Jmol, ACDFree) nossonaiom
BU3YANUUPOBAMb NPEOCMABNICHUE O HU3KO- U BbICOKOMOJLEKVIAPHBIX GEUECMBAX, COOEpAHCAm GCMPOEHHbIE
Oa3zbl 20MOBLIX CMPYKMYP OPLAHUYECKUX BEULeCE OCHOBHBIX KIACCO8.

CtpoeHne U CBOWCTBA MOJIUMEPOB. Buabl monumepoB. Y cTOHYMBOCTh OJMMEPOB. OCHOBHBIE
NOJIMMEpHBIE MaTepuanbl (C HCIONIb30BaHHEM caiita Acetyl.ru, mpunmoxenwii Avogadro, Jmol,
ACDFree).

3.3. ®opmbl M MeTOAbI IPOBEACHNS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTHHU

B nponecce npenogaBaHus JUCHUILIMHBL UCTIONB3YIOTCS TPAAUILIMOHHBIE TEXHOJIOTUU HapSLy C
AKTHUBHBIMHU Y MHTEPAKTUBHBIMHU TEXHOJOTUSMH.

Paboma 6 manvix epynnax na 1a60pamopuvix 3aHAMuUAX TO3BOJSET Pa3BUTh YMEHHE paboTaTh
B KOMAaHJe, IUJIAaHUPOBaTh M JElaTh BBIBOJAbl HAa OCHOBAaHWU NIPOW3BEIACHHBIX JEUCTBUH, T.€.
3aKJIQJBIBACT OCHOBBI HAYYHO-HCCIIEJOBATEILCKOM paboThl B JanbpHEHmeidl mpodeccHoHalIbHON
nesitenbHOCTH. Bcee nabopatopHble paOOThl MO JAaHHOW JUCIHUIUIMHE MPEICTaBISAIOT COOOi
IKCIIEPUMEHTAJIbHBIE UCCIIEOBAHMSL.

Axkrtyanuzanus paboueil mporpamMmbl TakKe IpearnojaraeT BHEApeHHe B J1a00paTOPHBIM
NPaKTUKyM BUPTyaJbHOW YacTH (C HCIOJIb30BAaHHEM OeTa-BepCHHM BHUPTYaJbHOTO JabOpaTOPHOTO
npakTukyma «XumJla6-TeopeTuk»)

Yuebnwvie mexrnoJjocuu, uCnojb3yembvle 6 06pa306ame/sz0M npoyecce

Pazpen CemecTtp Vcnonp3yeMble akTHBHbBIC/MHTEPAKTUBHBIE KonngectBo yacos
00pa30BaTeIbHBIC TEXHOIOTHU
Paznenst 4-6 1 Pabota B MaJIbIX IpyIax Ha Ja0OpPaTOPHBIX 3aHATHSX 8

4. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecriedeHus JIsi CAMOCTOSITEIbHOH PadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

Conep:xanune CPC
Ne HaumenoBanue paznena Bug CPC Tpyno- DOpMBI U METOJIBI
(TeMBl) TACITUTUTHHBI E€MKOCTb (B KOHTPOJIS
gacax)

1 O01e 3aKOHOMEPHOCTH CocTaBneHHEe OTYETOB 110 2 [IpoBepka 0T4ETOB 1O
XUMHYECKIX PEaKIi nabopatopHbIM 3aHaTHsIM (aya. CPC) 1a00paTOPHBIM 3aHATHAM
(Tema 5) (pabouas TeTpajn)

2 PactBops! (TeMsl 6, 7) 2

3 OCHOBBI AEKTPOXUMHHU 4
(temsr 8-11)

4 JucnepcHble u CamocToATeNnbHOE H3yUYEHHE TEM 1 TecTupoBanue,
KOJUJIOM/IHBIE€ CUCTEMBI (Bueayn. CPC) 9K3aMEHaI[MOHHbBIE
(Tema 12) BOIIPOCHI

5 XuMus MoJIMMEPOB 2 DK3aMeHaIMOHHbIE
(BBICOKOMOJIEKYIISIPHBIX BOIIPOCHI
coennHeHui) (tema 13)

6 1-8 (Temsr 1-12) IToaroToBKa K TECTHPOBAHUIO (BHEAY/T. 3 Tectuposanue (8 CJ1O

CPO) Moodle)

7 1-7 (tems1 1-11) Hammcanue PI'P (Breaya. CPC) 6 IIposepka PI'P

Bcero yacos 3a 1 cemectp 20
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JlabopaTopHbie padoThI

Ne HanmenoBanue paznena JlabopatopHas paboTa win Tpyno- DOopMBI U METOBI
(TeMBbI) AUCITUTLTIHEI 1a00paTOPHEIA MPAKTUKYM E€MKOCTH (B KOHTPOJIS
gacax)
ayn./CPC
1 XuMHS Kak pas3ies Hucrpykrax o Th u I1b 1/- Jlomyck Kk 1abopaTopHBIM
€CTECTBO3HAHUS. pabotam
CrexuoMeTpuyecKue
3aKOHbBI XMMUH (Tema 1)
2 XuMuueckas KUHETHKA CKOpOCTh ~ XMMMYECKHX  peakIuil. 4/2 IIpoBepka oT4ETOB 110
(Tema 5) XUMHYECKOE pAaBHOBECHE 1a00pATOPHBIM 3aHATUSIM
3 PacTBOpsI (TeMa 6) SIBnenust npu MIPUTOTOBJICHUHU 2/1 (pabouas TeTpans),
pacTBOpoB TECTUPOBAHUE,
4 PactBopH! 251€KTpOIUTOB I'maponus comeit (B T.4. uucine B 2/1 SK3aMCHAllMOHHBIE
(Tema 7) ¢dopmate BHUPTYaJIbHOTO BOIIPOCHI
71a00paTOPHOTO MIPaKTHKyMa
«XumJIa6-TeopeTnk»)
5 OKHUCIUTENBHO- OKHCINTENFHO-BOCCTAHOBHUTEIILHBIC 2/1
BOCCTAHOBHTEIIEHBIC peakmuu (B T.4. uucie B (opmate
mporieccH (Tema 8) BHUPTYaJIFHOTO nmabopaToOpHOTO
npakTukyma «XumJlab-TeopeTnk»)
6 DNEKTPOXUMHUIECKHE Psn HanpsDKeHUH METaJlIOB. 2/1
npornecce (Tema 9) T"asibBaHMYECKUIN DIIEMEHT
7 DIEKTPOIU3 U €T0 3aKOHBI | DIIEKTPOIIU3 2/1
(tema 10)
8 Kopposus u 3amura Kopposus metanios 2/1
MeTaJuIoB (Tema 11)
Bcero yacoB 3a 1 cemectp 17/8

5. Mertoan4yeckue yKa3aHus 1Js 00y4arOUUXCH M0 OCBOCHUIO JUCHHUILIHHBI

PaGora Ha 1a00pPATOPHBIX 3AHATHAX

B nepron ocBoOeHMS JUCHUIUIMHBI CTYJICHTHI TOCEUIA0T Ja00paTOpHbIEe 3aHATHUS, T1€ padOTaIoT
B MajblX TIpyNNax, CaMOCTOSATEIBHO H3y4yalOT [ONOJIHUTEIbHBIA TEOPETHUYECKUIl MaTepual K
1a00paTOpHBIM 3aHATUAM. TeopeTuueckas 4acTb pabOThI BKIIOYAET KOHCIIEKTUPOBAHHE MPOBEICHUS
ONBITOB BO BpeMs JaOOpaTOPHOTO 3aHATHS C O0s3aTENbHBIM IPUBEJCHHEM OOBSICHEHUH
HaAOJI0AaeMBIX SIBICHUH, BEIBOJIOB, ()OPMYJT PEaKIIH.

Kpurepusmu omnenku paboTel Ha  1ab0paTOPHBIX
TEOPETUYECKUMH  IIOJIOKEHUSMU [0 TEME, BBIIIOJHEHUE
TEPMHUHOJIOTHH, HATMYUE YPaBHEHUI peaklnii ONbITOB.

[Ipy BBINOJHEHUH JIAOOPATOPHOTO MPAKTHKYMa HCIOJB3YIOTCS CIIEAYIOUIME METOJUYECKue
pa3paboTKu:
3aiinieBa H.B. JIJaboparopHbiii mpakTUKyM 1o o0uiei xumuu. — Tomck, 2006.

MaxkcuManbHbI 0ajul, KOTOPBIA CTYIEHT MOXKET HaOpaTh Ha J1a0OpaTOpPHOM 3aHATHH, — 2

oaJia.

B pamkax akryammsammm pabodeil mporpaMMbl 9acTh padOT Mo oOmie W HEOPraHMYECKOW XMMHH BO3MOXKHO
3aMEHUTH/IOTIOJTHUTH BHPTYAIbHBIM J1a00paTOpHEIM npakTuKyMoM (6eta-Bepcust BJIIT «XumJIa6-TeopeTnky»). ABTOPCKHIA
BJIIT «XumJIab-TeopeTuk» mo3BOJIsIET HE TOIBKO IPOBOIUTH BUPTYaIbHBIC JIAOOPATOPHBIC pa0OTHI U MPOBEPSITh HABLIKK B
COCTaBJICHUHM XMMHYECKHX PEaKIMi, HO M MPEACTAaBISIET CO00I OTKPBITYIO 0a3y JaHHBIX, KOTOpask MOXET M3MEHSITHCS B
JIOCTAaTOYHO IIMPOKHX Mpeaenax

3aHATHSAX  SIBIISIETCS:
MPAKTUYECKUX  3aJaHUM,

BJaJI€HUE
3HAHHE

CamocTosiTejibHasi padoTa CTYICHTOB BKJIIOYACT MPOPaOOTKY KOHCIIEKTOB JIEKIIMH, 0053aTeIbHON 1
JIOTIOJTHUTEBHON y4eOHOW JUTepaTypbl B COOTBETCTBUHM C IUIaHOM 3aHATHS. OCHOBHOHM (opmoit
npoepku CPC siBnsieTcss YCTHBIM (PPOHTAIBHBIN OMPOC HA MPAKTUYECKOM 3aHATUU U TOCIEAYIOIIas
IIPOBEpKA 3HAHUH B XOJI€ TECTUPOBAHUS U HA dK3aMEHE.

Kputepusmu [uisi onieHKH pe3yJbTaTOB BHEAYyAUTOPHON CAaMOCTOATEIbHOW pabOThl CTyJIEHTa
SIBJISIFOTCSL:

11



- YPOBEHb OCBOEHHSI Y4eOHOTO MaTepHara,

- YMEHHUE HCII0JIb30BaTh TECOPETHUYCCKIE 3HAHUS TP BBHITIOJTHCHUH MPAKTHUECKUX 33]1a4;
- c(hOpMHUPOBAHHOCTH O0IIEYUEOHBIX YMEHU;

— 000CHOBAHHOCTh M YETKOCTh U3JI0KEHUS OTBETA.

PacyeTrHo-rpaduueckas padora Bxirouaet 20 3aaHui U3 CIEAYIOMIMX TEM:
1) Crexuomerpuueckue 3akoHbl. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEAMHEHUH.
2) Crpoenue s1pa aToMa. SnepHble peakuuu. PaqnoakTuBHOCTS.
3) Xumuueckast CBSI3b.
4) OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHSI XUMUYECKUX PEaKLIUH.
5) PactBOpHI KaKk PU3UIECKUE CHCTEMBI.
6) PacTBOpBI ANIEKTPOIUTOB.
7) OKHUCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
8) DNeKTPOXUMHUECKUE CUCTEMbI U IIPOLIECCHI.

Tpebosanus k pabome: NpU PELICHUU PACUETHBIX 3a]ad B 005A3aTEJILHOM MOPSAKE PEKOMEHIYETCs
yKa3bIBaTb (POPMYJIbI, [10 KOTOPBIM IPOBOJAATCS PACUEThI, @ TAKXKE JIEJIaTh CChIJIKY HA HCIOJIb3yEMbIe
3aKoHbl. Pemenue 3amay ocyliecTBISIETCS ¢ HUCHOJIb30BaHMEM yuyeOHoro mocodbuss Iiamnka H.JL
3agaun u ynpaxxHenuss mo odmei xumuu. — M.: Unrterpan-Ilpecc, 2007 (u apyrue Bepcuu
u3aanus). Bei6op BapuaHTa OCyIIECTBISAETCS B COOTBETCTBUU CO CIIUCKOM CTYJCHTOB (IIOPSIKOBBIN
HOMEp B ’)KypHaJle COOTBETCTBYET HOMEPY BapUaHTA).

Bap-m Ne 3amay
1 1| 53| 66| 8 | 151 180 [ 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
2 2 | 54| 67 | 84 | 152 | 181 | 216 [ 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 689
3 31 55| 68| 85 | 153 | 182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
4 4 | 56 | 69 | 86 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 691
5 5157 70 | 8 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6 | 58| 71 | 88 | 156 | 185 | 220 | 232 | 301 | 321 [ 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 693
7 7159 72| 89 | 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
8 8| 28| 73 | 90 | 158 | 187 | 222 | 234 | 283 | 303 | 341 | 361 | 398 | 473 | 514 | 546 | 581 | 615 | 667 | 695
9 91 29| 74| 91 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 10 | 30 | 75| 92| 140 | 189 | 224 | 236 | 285 | 305 | 343 | 363 | 400 | 475 | 516 | 548 | 583 | 617 | 669 | 697
11 11 | 31| 76 | 93 | 141 190 [ 225 | 237 | 286 | 306 | 344 | 364 | 401 | 476 | 517 | 529 | 584 | 618 | 650 | 698
12 12 | 32 | 77 | 94 | 142 | 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 699
13 13 [ 33 78 | 95| 143 | 192 | 207 | 239 | 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 [ 652 | 700
14 14 | 34 | 79 | 96 | 144 | 193 | 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 621 | 653 701
15 15 35| 60| 97 | 145 | 194 | 209 | 241 | 290 | 310 | 328 | 348 | 405 | 480 | 521 | 533 | 588 | 622 | 654 | 702
16 16 | 36 | 61 | 98 | 146 [ 175 | 210 | 242 | 291 | 311 | 329 | 349 | 406 | 481 | 502 | 534 | 589 | 623 | 655 703
17 17 | 37 | 62 | 88 | 147 | 176 | 211 | 243 | 292 | 312 | 330 | 350 | 407 | 482 | 503 | 535 | 590 | 624 | 656 | 704
18 18 | 38 | 63 | 80 | 148 | 177 | 212 | 244 | 293 | 313 | 331 | 351 | 408 | 463 | 504 | 536 | 591 [ 625 | 657 | 705
19 23 | 39 | 64 | 81 149 | 178 | 213 | 245 | 294 | 314 | 332 | 352 | 409 [ 464 | 505 | 537 | 592 | 626 | 658 | 686
20 25| 40 | 65 | 82 | 150 | 179 | 214 | 246 | 295 | 315 | 333 | 353 | 410 | 465 | 506 | 538 | 593 | 627 | 659 | 687

Kpurepun onenku PI'P:
- IPaBWJIBHOCTD BBINIOJIHEHUS PACUETHOIO 3a/1aHMUS;
- HaJIM4ME CCHUIOK Ha 3aKOHBI U (POPMYJIBL;
- IIOJIHOTA U Ka4€CTBO OTBETA HA BOIIPOCHI TEOPETUYECKOIO XapaKTepa.

| mpaBWIIBHO pelIeHHas 3a/1a4a OLeHUuBaeTcs B 1 6aJwI.
TecTupoBaHue sBISETCS NMPOMEXYTOUHON NpOBepouHOU paboToil MO Kypcy, IpOBOIUTCA 2 pasa 3a
cemectp B C/10 Moodle.

[Ipu mOArOTOBKE K TECTUPOBAHUIO MCIIONIB3YIOTCS CIEIYIOINE METOJUUECKUE pa3pabOTKH:
[Torynsea MN.A. KOHTpOIBHO-HU3MEPUTENBbHBIE MaTEpHANIBl 10 IHCHUIUIMHE «Xumus». Paspen
«O6mas xumus». — Hepronrpu, 2015, 2021.

Temamuueckas cmpykmypa BT3 (vacmo « Obwasn xumusay):
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. Uctopus xumuu. Crexuomerpust (40 3amanuii)

. Ctpoenue atoma (40 3amaHuii)

. XuMu4eckas CBsI3b U CTpoeHHe BemlecTBa (40 3amanuii)
. OcHOBBI XMMHUECKOHM TepMoanHaMuKH (20 3a7aHmil)

. OcHOBBI XMMHUYECKOH KuHETHKH (40 3amanuii)

. PactBopsI (40 3ananuii)

. PactBopbI anekTponutos (40 3aganmuii)

. OcHoBbI anekTpoxumMuu (40 3aganuii)

031N DNk~ W~

Bunapl TeCTOBBIX 3aaHUN:

Bun 3apanns Komuuectso T3 KonmdecTBo mpenoiaraeMbix OTBETOB
3agaHus 3aKpbITON CTPYKTYPBI 165 1,2,3

3aaHusi OTKPBITON CTPYKTYPBI 84 1,2

3agaHus Ha COOTBETCTBUE 26 1

3aanus Ha YIIOPSAOYMBAHNE 25 1

OO0pa3siibl TECTOBBIX 3aJaHUM:
1. 3apanne 3aKpBITOro THUIA
OTtHocuTenbHAs MIIOTHOCTH ra3a A 1o razy B paBna x. OTHOCUTeNnbHas MIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
OrtBert: 4
2. 3agaHue OTKPBHITOIO THIIA
### — enuHNUIIA U3MEPEHUS KOJIMYECTBA BEIIECTRA.
OtBeT: MOJIb

3. 3ananne HA COOTBETCTBHE
COOTBGTCTBI/IC BCJIMYHWH U COIUHNUIL I/ISMepeHI/ISII

1 | Macca A. | a.em.
2 | KonnuecTBo BelecTBa B. |1

3 | Monsipnas macca C. | mosb
4 | OTHOCUTENLHAS aTOMHAs Macca D. | r/monb

OtBet: 1B, 2C, 3D, 4A
4. 3aiaHue Ha yNIOPSIA0YMBaHUE
[TocnenoBarenbHOCTh COEAMHEHHH IO MEPE YMEHBIIICHUS TIOJIIPHOCTH CBSI3H:
A. HBr
B. HCI
C. HF
D. HI
OtBet: DABC

Kputepuu orieHKH TecTa
1 mpaBuiIbHBIN M MONHBINA OoTBeT = 1 6aJuI. [Ipu ycioBuM MHOrOBapuaTUBHOCTH OTBETA OLICHUBAETCS
KaK YMCII0 MPaBWJILHBIX OTBETOB, TaK M HAJIWYWE JHIIHUX WIA HEMPAaBUIBHBIX (B 3TOM Cliydae OT
OIICHKM OTHUMAETCsI 4acTh Oasuia)

MeTOI[I/I‘IeCKI/Ie YKazaHud 11 TOMOIIA O6y‘-IaIOH_[I/IMCSI B yCIICIHOM OCBOCHHWM AVWCHUILINHBI B
COOTBETCTBUH C 3aIUIAHUPOBAHHBIMH BHIAMH YYeOHOH M CaMOCTOSTENbHOW PabOThl 00ydYarOIIHXCs
pasmerensl B CZIO Moodle: http://moodle.nfygu.ru/course/view.php?id=16946
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PelTHHIOBBIN pPerjaMeHT M0 JUCHMILIHHE:

Ne Bun BeImtonHseMoii yaeOHOH paOoThI KonunuectBo KonuuectBo
(KOHTPOJIUPYIOIINE MaTEPUAIIbI) 0au10B (min) | OayuioB (mMax)
1 | Pabora Ha 1a00paTOPHBIX 3aHATHIX 8 16
IIpoMexyTOYHOE TECTUPOBAHHUE 10 pa3jesiaM JUCITUTIIINHBI 25 34
3 | PIP 12 20
KosnuecTBo 6a/1J10B /17151 JoNycKa K IK3aMeHY (min-max) 45 70

6. @OH OLIEHOYHBIX CPEACTB ISl IPOBEAeHUS MPOMEKYTOYHOM aTTeCcTAllMU 00y4AK0IIMXCH 110
AMCUHMILINHE

6.1. Iloka3zaresan, KpuTe

DUH U HIKAJIA OCHUBAHUA

[Ikamns! OLleHUBAaHUS YPOBHS C(POPMHUPOBAHHOCTH

Kongr Mupukaropsl KOMIICTEHITHI/IEMEHTOB KOMITETCHITNI
TToka3aTens olleHUBaHUS
OLCHMBACMBIX | JIOCTIDKCHIA (110 11.1.2.PTIJT) YpoBHH Kpurepuu Ornenka
KOMIIECTEHIINHA | KOMITETCHIINN OCBOCHHS OIICHUBAHUSA
(IeCKpUTITOPHI)

OIIK-5 OIIK-5.1 Hmems npedcmasnenue: o Boicokuii | O6mas cymma 6ajiioB OTJIUIHO
CTPOECHUH aTOMOB U MOJIEKYJI; O 3a paboTHI B CEMECTpe
BUJIAX XUMHYECKOH CBS3U U Y 9K3aME€H COCTaBJISET
criocobax ee 00pa3oBaHus; O 85 u bonee
XUMHYECKUX CUCTEMAX bazoBerit | O6mas cymma 6ayuioB XOpo1LIOo
(pacTBOpax, KaTATUTHYCCKUX, 3a paboTHI B CEMECTpe
JIUCTIEPCHBIX, AIEKTPOXUMHUYECKUX M 9K3aMEH COCTaBJISACT
cucremax, BMC), ux cBoiicTBax; o Oonee 65, HO MeHee
Ha3zHAYCHHUH M 00JTacTsIX 85
MIPUMCHCHHUS OCHOBHBIX Munn- | OOmast cymma OaJuloB | yZOBIETBO-
XAMHYCCKUX BECIICCTB U UX MaJIbHBIA | 32 pabOTHI B CeMecTpe pUTEIBEHO
COCTMHEHH; 1 9K3aMEeH COCTaBIISACT
3HAMb. XUMUUECKYIO Ooiee 55, HO MeHee
TEPMHUHOJIOTHIO U MOJIb30BATHCS 65
€10 IIpY OITUCAHUH XUMUYCCKUX He O0uiast cymMmma 0aljioB | HEYJOBJIETBO-
ABJICHUH; OCHOBHEIE OCBOCHBI | 3a pabOTHI B cEMECTpe PpUTENBHO

CTEXHOMETPHUYECCKUE 3aKOHBI,
(byHIaMeHTaIbHbIC KOHCTAHTHI,
€/IMHUIIBI UX U3MEPEHHUS;
0COOCHHOCTH TIPOTEKAHHUS U
BO3MOXKHOCTH YIIPABJICHHS XOI0M
XUMHYECKOTO TIpoIiecca;
CTPOCHYE BELIECTB B
KOHAEGHCHPOBAaHHOM COCTOSIHHU;
3aBUCHUMOCTh CBOMCTB BCILICCTB OT
THUIA KPUCTATHIECKOH PEIIeTKH;
OCHOBHBIE (MOMYJISIPHBIC)
oOpazoBarenbHble HTEpHET-
pecypesl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xummaeckue
YpaBHEHUS OHJIAIH
https://chemequations.com/ru u
Iip.); TH(POBEIE PECYPCHI IS
peleHus 3a1a49/pooiieM B
poheCCHOHATHLHOM KOHTEKCTE U
JUTSL OLICHKHU PE3yIbTATOB
pelenus

YMemp: TIAHUPOBATh XUMHUUYECKUEC
9KCIIEPHUMEHTHI /ISl TPOBEPKU
Hay4HBIX THUIOTE3; 00001IaTh
THOJTyYCHHBIE Pe3yJIbTAThL; HCKATh
nHdopmauuio B cetn IHTEepHeT ¢

HCTOJIh30BaHUEM (DHIIBTPOB U

M DK3aMEH COCTaBIIIET
MeHee 55

14




KJIFOUEBBIX CJIOB; BBIACIAThH
npodeccHOHaNbEHO-3HAYUMYIO
HH(POPMAIIUIO; OLICHUTH
WHpOPMAIIHIO/ TaHHEIC Ha
JIOCTOBEPHOCTH U PEJICBAHTHOCTh
CPaBHEHHUEM HECKOIBKUX
HCTOYHHUKOB MH(POPMALIHH;
CaMOCTOSITENILHO OIPEIEIISATh
npoOeIbl B CBOMX 3HAHUAX U
KOMITETEHIIHSX C
UCII0JIb30BaHNEM HHCTPYMEHTOB
CaMOOICHKU 1 U(PPOBBIX
oneHouHbIX cpencts (CAO
Moodle, npeIMeTHBIC TECTHI O
IHMCIUILIHNHE «XHUMUs»; baHk
TecTOB (paszmen
«O6pa3oBaTeIbHBIE))
https://banktestov.ru u gp.);
OLICHHUBATH MTPAKTHUYECKYIO
3HAYUMOCTb PE3yJIbTATOB IIOMCKA
C TIOMOTIBIO ITUPPOBBIX
WHCTPYMEHTOB

61a0emb: METOANKAaMH pacyeTa
10 OCHOBHBIM
CTEXUOMETPHYECKUM 3aKOHAM:
KOJIMYECTBA BELIECTBA, MACCHI,
o0beMa rasa, MOJISIPHOM MAacchbl,
MOJISIPHOM MACChI SKBHBAJICHTA,
AIIEMEHTHOI'O COCTaBa CIIOKHOTO
BEI[ECTBA; pacyeTa 1o
XUMHYECKUM YPABHEHUSIM;
TETUTOBBIX 2PPEKTOB U CKOPOCTEH
peakuuii; KOJTM4EeCTBEHHBIX
XapaKTEePHCTHK PaCTBOPOB
AJNIEKTPOJIUTOB M HEAJIEKTPOJIUTOB!
BUJIOB KOHIICHTparnuii, pH,
TEMITCPATYPbI KUIICHUS 1
3aMep3aHus; KOIHYCCTBEHHBIX
XapaKTEPUCTHK OKHUCITUTEIHHO-
BOCCTAHOBHUTEITHHBIX CUCTEM,
rajibBaHMYECKHUX 3JIEMEHTOB, B
MpOoIeccax MEKTPOIIH3a;
MPaKTHYECKUMH HaBBIKAMHU
paboThl ¢ XUMUYECKUM
000pyIOBaHKHEM U PEaKTHBAMH B
COOTBETCTBHH C UHCTPYKLIUEH WITH
METOJIUKOH MPOBEACHHS
9KCIIEPUMEHTA C COOJII0ZICHHEM
TpeOOBaHUI TEXHUKU
0e30IMacHOCTH;

HaBBIKAMH PabOTHL: €
HWHTEPAKTUBHBIMHU
MPUIIOKEHUSIMH
(https://ptable.com
(unTepaktuBHas [lepuoanueckas
Tabnuia), Acetyl https://acetyl.ru
U 1Ip.); ¢ UM(BPOBBIMU CEPBUCAMHU
JUISl CAMOTECTUPOBAHUS
(manpumep, bank Tectos (paznen
«O0pa3zoBaTebHBIE))
https://banktestov.ru;
IIPEAMETHBIE TECTHI 110
quctumuinae « Xumusiy, CI1O
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Moodle); ¢ 6onbIIMU
MacCHBaMH JIaHHBIX B [(poBoi
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov;
ChemSpider
http://www.chemspider.com u
ap.)

HaBBIKaMH pabOTHI U ITONCKA
MH(OPMAINY B SITEKTPOHHBIX
OHMOJIMOTEYHBIX CUCTEMAX
(IPRBooks u npyrue 3bC,
JIOCTYIIHBIE B BY3€)

6.2. [IpuMepHbIe KOHTPOJIbHbIE 32IaHUS (BOIIPOCHI) IS IPOMEKYTOYHOM aTTeCTALMHU

DK3aMeH [0 XUMHH IMPOBOAUTCS B (opMme cobeceoBaHUs MO HK3aMEHAIlMOHHBIM Ouieram.

SKSaMeHaHI/IOHHHﬁ OWJIET BKJIIOYAET ABa TCOPETUUYCCKUX BOIIpOCa U NPAKTHICCKOC 3aJaHUC.

Bomnpocs! k 3k3aMeHy:

l.
2.

N

10.

11.
12.

13.
14.
15.

16.

17.

ANXUMUS KaK JOHAYYHBIA EPUO Pa3BUTHUS XUMUU. STpoxumMus. OIOrucTOHHAS XUMUSL.
OCHOBHBIE TIOJIO)KCHHUSI ATOMHO-MOJICKYJISIPHOTO YYCHHS: TIOHSATHS: <«DJIEMEHT», «aToOM»,
«MOJIEKYJIa», «aTOMHasi €IWHHILIA MAacChl», «OTHOCUTEJIbHAas aTOMHas Macca »>JIEMEHTay,
«OTHOCHUTEIbHAsI MOJICKYJIIpHAs Macca BellecTBay. BermecTBa mpocThie U CIIOKHBIC.

3aKOHbl COXpaHEHUsI MAacChl BEIECTBA, KPaTHBIX OTHOILIEHUW, IMOCTOSHCTBA COCTaBa. 3aKOH
ABorajapo, 4nucio ABOraapo, CIEACTBUE W3 3akoHa ABoranapo. [IoHSATHS «MONbY, «MOJspHas
Maccay, «MOJISIPHBII 00beM».

[lonsiTne »SKBHBaJICHT. 3aKOH DJKBHBAJICHTOB. BalleHTHOCTh. OKBHUBaJEHTHAs  Macca.
DKBUBAICHTHBIN 00beM. CIIOCOOBI OTpe/ieNieHrs] YKBUBAJIEHTHOW MACChI CIIOKHBIX COSAMHEHU.
[TepBrie Mogenu crpoenus atroma Mognens Y. Tomcona. [IpotuBopeunst mogenu. «llnanerapuas
mozens» . Pesepdopma. IlpotuBopeunmst mozenu cTpoeHuss aroma 3. Pesepdopaa
sKcnepuMeHTanbHbIM JaHHbIM. [Toctynatel H. bopa. Henocratku Mmoaenu atoma o H. bopy.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH aTroMa. M30TOmBI.

DHEPreTUIeCKOE COCTOSIHUE AJIEKTPOHA B aToMe. KBaHTOBBIE unca.

[IpaBuna 3amomHEHUS AJIEKTPOHHBIX ClIOeB B arome (mpuHuun [laynu, mpuHIMI HaMMEHbIIEH
SHepTuH, npaBuiio XyHja, npaBuia KiedkoBckoro).

[lepuoanueckuit 3akoH, nepuoanyeckas cucrema 3iaemeHToB J[.M. MenneneeBa u 31neKTpoOHHAas
cTpykrypa aroma. CoBpeMeHHas (HOPMYJIUPOBKAa TMEPUOAUYECKOTO 3aKoHa. [lepmommueckas
3aBUCHMOCTh  CBOMCTB  JJIEMEHTOB (PHEpPrus  HWOHM3AIMH, CPOJACTBA K  JIIEKTPOHY,
3JIEKTPOOTPHUIIATEIHFHOCTH U PA3MEPOB ATOMOB) OT 3aIOJTHEHUS AIEKTPOHHBIX CIIOEB.
CoBpeMeHHbIE TPEACTaBICHUS O XMUMHYECKOl cBsa3u. KoBaneHTHas cBsi3b. JnuHa W sHeprus
cBs3u. [loHsITHE BaIEHTHOTO yTIa.

[TonstpHOCTB, MONISIPU3YEMOCTD, HACKIIIAEMOCTb, HAIIPABJIEHHOCTh KOBAJIEHTHOM CBSI3H.

OCHOBHBIE TOJIOKEHHMSI METOJa BAJICHTHBIX CBsi3e. [ MOpuam3amusi aTOMHBIX 3JICKTPOHHBIX
opbOuTaneit mpu oOpa3zoBaHUK KOBAJIECHTHONW XUMHUYECKOHN CBSI3U.

Meton monexynsapHbIx opouraneil. Crpoenue monekyin H; u O, mo MMO.
JIOHOpHO-aKLENTOpHAs, IOHHAS U METAJUIMYECKas CBS3b.

MeXMONeKyJISIpHbIE  B3aUMOJEHCTBUS  (BaH-IEp-BaaJIbCOBBl  B3aMMOJICHCTBUSI, BOIOPOIHBIC
CBSI3H).

[lepBbIii 3aKOH TEPMOAMHAMHKHA TPUMEHHUTEIBHO K XHMHYECKUM cuctemam. [loHsTus
«OHTANBIHS», «CTAaHAAPTHAs SHTANbIUS 00pa3zoBaHUMY. TepMOXMMHUYECKHE YpaBHEHHs. 3aKOH
I'.'1. T'ecca. CneactBue u3 3akoHa ['ecca.

Btopoil 3akoH TepMOAMHAMUKH MPUMEHUTEIBHO K XUMHUYECKMM cucremaMm. [loHsiTue
«OHTPONUS», «CTaHIApTHAs >HTponus». CiaeacTBue U3 3aKoHa ['ecca.
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18.

19.

20.

21.

22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

B03MOXXHOCTh NMPOTEKaHUsI XMMUYECKON pEeaKIMU. DHTANBIUNHHBIA U SHTPOMUUHBIA (aKTOPHI.
Oueprus ['n06ca. BnusHue TemnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEaKIUi.

@DaxTOopHl, BIUAIOIME HA CKOPOCTh XUMUYECKOW peakLMU: KOHLEHTpalus (3aKOH JEHCTBYIOIINX
Macc), TeMreparypa (TemrnepaTypHblid KO3 OULIUEHT peaklin), SHePTUs aKTUBALIUH.

Karanu3. MexanusMmbl karanusa. Buasl katanusa. [IpuMeHeHne kaTtanu3aTOpoB B XMMHUYECKHX,
OHMOJIOTrMYECKHUX, TEXHUYECKUX CUCTEMaX.

Xumnyeckoe paBHoBecue. KoHcTanTa xumudeckoro paBHoBecus. [lpaBuna cmemeHus
xumuueckoro pasHosecus (mpunuui Jle [larense).

PactBopsl. Busl pactBopoB (kinaccudukaiys no pa3iuyHbM npu3HakaM). CriocoObl BEIpakeHUs
KOHIIEHTPALlUH PaCTBOPOB.

IIpoueccel pactBopenus. [IoHATHSA «CONBBATHIY, KTUAPATHD), KKPUCTAIIIOTUAPATHD.
PacTBOprMOCTE BEHIECTB B pa3IMYHBIX arperaTHbIX COCTOSHUAX. DaKkTOphl, BIUAIOIIHAE Ha
PacTBOPUMOCTD BELIECTB. 3aKOH pacHpeleleHHsl. DKCTPAKIIHS.

3akoH ['enpu u 3akoH Payns nis uneanbHbIX pacTBOpoB. D0ynuockonusi. Kpuockonus.

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

PactBopbl anexTponutoB. Teopus snexkrponutuueckoi auccormanuu C. Appenuyca u [.U.
Menneneesa.

[TokazaTenu MpouECcCOB AMEKTPOJUTUYECKON IHUCCOLMALMN: CTENEHb JUCCOLMAIMHA, KOHCTaHTa
JUCCOLMALUH, KaXYILAsACs CTEIIEHb AUCCOLMALIMY, AKTUBHOCTD DJIEKTPOJIUTA.

PaBHOBeCHE B pacTBOpax MajgopacTBOPUMBIX IEKTPOJIUTOB. IIpon3BeneHne pacTBOpUMOCTH.
DnexkTpoauTHYecKas aucconuanus Boabl. Bomopoassiii mokazatens. CrocoObl ompeseneHHs
BOZOPOJHOTO MTOKA3aTeJsl.

I'moponus coneil. Ilokazatenu mnpoueccoB Tuaposinza (CTENeHb TUAPOIM3a M KOHCTAaHTa
ruzposnu3za). @akTopsl, BIUAIOIINE HA 3T IPOLECCHI.

[lonatne 06 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX Mpoleccax. CTeneHb okucieHus. Baxueiimume
OKHUCJIUTEIHN U BOCCTAHOBUTENH, 3HAYEHUE B IPOMBIIINIEHHOCTH U OBITY.

Mertopa sneKkTpoHHOro 6ananca. MeTol HOHHO-MOJIEKYJISIPHBIX [TOJTypeaKIii.

XUMUYECKUE UCTOYHUKHU EKTPUYECKON 3HEepTrun. DnekTpoaHsle noteHuuansl. 9JC. YpaBHenue
HepHcra i1 onpenenieHus d1eKTpOAHBIX ITOTEHIIUAIIOB.

CrangapTHbIi BOJOPOIHBIN 31eKTpod. CTaHIapTHBIN 3JIEKTPOIHBIN MOTeHIMAN. P HanpsKeHui
METaJlIOB.

OnexTpoiau3 U ero 3akoHbl. llocienoBaTeNbHOCTH ANIEKTPOAHBIX mHporeccoB. [IpumeHeHue
3JIEKTPOJIN3A.

Kopposus n 3ammura meramioB. Buasl koppo3un. MakTopsel, BIMAOIME HA CKOPOCTh KOPPO3HUU.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

JlucniepcHoe cOCTOsTHUE BEUIECTBA. BHUIBI TUCIIEPCHBIX CUCTEM.

Konnouansie pactBopbl. CTpoeHHE KOJUIOMIHBIX YacTHUI] (BHJbI KOJUIOMJOB). ONTHUECKHE U
JJEKTPOXUMHUUYECKUE CBOMCTBA KOJUIOUIOB. Y CTOWYMBOCTD KOJUIOMHBIX CUCTEM U KOAryJIALIHSL.
Bricokomonekyisipable  coeauHeHus. CrocoObl  MOJy4eHHUs, XapaKTEepUCTHKH, CBOMCTBA,
IIPUMEHEHHUE MTOJIMMEPOB.

Tunosoe npakTuyeckoe 3ajanue (0 BApuaHTam)

XA B WD =

Onpenenuts MOJIIPHYIO MacCy BEIIECTBA.

CdopMynupoBaTh 3aKOH WJIH MOJOKEHHE.

YkazaTh THUII CBS3H B COEAMHEHUSX.

Hamucarts snexkrpoHorpaduyeckyo GopMyIity 3J1eMeHTa.

CocraButh cxemy Bemectsa no MMO.

CocTaBUTh KHHETHYECKOE YPaBHEHUE JIJIS PEAKIIHH.

CocTaBuTh 3JIEKTPOHHBIN OanaHC U 3NEeKTPOHHbIEe nonypeakiun s OBP.

CocTaBuTh CTPYKTYpHYIO (hopMyTy BemiecTBa (B T.4. C UCIOIB30BAaHUEM MPUIIOKEeHHST Avogadro).
Onpenenuts HOPMaJIbLHOCTh PACTBOPA.
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Kpurtepun oneHku:

Komnerenuuu

XapaKTepHCTHKA OTBETA HA TeOPETHYECKHIi BONPOC / BHINOJIHEHHUS
NPAKTUYECKOT0 3a1aHUs

KoanuecTBo
HAOpaHHBIX
0aJ1J10B

OIIK-5 (OIIK-
5.1)

JlaH TmonHBIM, pa3BEepHYTHIM OTBET Ha IIOCTABJIECHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUU 10 IWCLUIUIMHE, JOKA3aTeNbHO PAaCKPHITHI
OCHOBHBIC TIOJIOKEHHUS BOIPOCOB;, B OTBETE IMPOCIICKHMBACTCS UYETKas CTPYKTYpa,
JIOTHYECKAsT  IMOCJCIOBATEIBHOCTh, OTpPaXKarolias CYIIHOCTh  PacCKPBIBACMbIX
MOHATUH, TEOPH, SBJICHUH. 3HAHWE 1O IPEAMETY ICMOHCTpPHpYyeTcss Ha (oHe
MMOHMMAHUsI €r0 B CUCTEME JAHHON HAYKH M MEKIUCHIUIUIMHAPHBIX CBsized. OTBET
U3JIOKCH  JINTCPATYPHBIM  S3BIKOM  C  HCIOJB30BAHHMEM  COBPEMCHHOM
JUHTBUCTHYCCKOH TepMUHONOTMHA. MoOryT OBITh JONYIICHB HEIOYEeTHl B
OTIpeNIeICHUH TIOHSATHIA, WCIpPABICHHBIE CTYICHTOM CaMOCTOSITEIBHO B IpoIiecce
OTBETA.

B mpakTryeckoM 3a1aHuK MOXKET OBITh onymieHa 1 ¢akTudeckas onrmoka.

24-30 6.

JaH monHbIM, pa3BepHYTHIH OTBET Ha IOCTAaBJIECHHBIN BOIIPOC, MOKAa3aHO yMEHHE
BBIICIIUTh CYHIECTBEHHBIE M HECYHIECTBEHHBIE NPU3HAKHU, IPUYUHHO-CIIEICTBECHHBIE
cBsi3u. OTBET 4ETKO CTPYKTYPHUPOBAH, JIOTHYCH, U3JI0XKEH JTUTEPATypPHBIM SI3bIKOM C
UCIIONb30BaHNEM COBPEMEHHON THCTOJIOTHYECKON TepMUHONOTHH. MOryT OBITh
JOIMYHICHBL 2-3 HETOYHOCTH WIM HE3HAYUTEIbHEBIE OI_[II/I6KI/I, HCIPaBJICHHBIC
CTYZIEHTOM C [TIOMOLIBIO IIPENOAaBaTes.

B npakTHyeckoM 33laHiM MOTYT OBITh JIONyHIeHb 2-3 (akTHuecKue OMNOKH.

16-23 6.

Jan HemocTaToOyHO MOJHBIM M HEJOCTaTOYHO pa3BepHYTHIH oTBeT. Jlormka wu
MOCIIEI0BATEIFHOCTh M3JIOKEHUSI HMEIOT HapylueHus. JlomymieHbl OIIMOKH B
PacKpbeITHM  TOHATHH, ynorpebieHun TepMuHOB. CTyneHT He crocodeH
CaMOCTOSITENIbHO BBIACINTh CYIICCTBEHHBIE W HECYIIECTBEHHBIC NPHU3HAKA U
NPUYMHHO-CIICICTBEHHBIC CBSI3M. B OTBeTe OTCYTCTBYIOT BBHIBOIBIL. —YMCHHE
PacKphEITh 3HA4YeHHE OOOOMICHHBIX 3HAHWN HE MOKa3aHo. PedeBoe odopmieHme
TpeOyeT MONpPaBOK, KOPPEKIIHH.

B mpakTryeckoM 3a1aHUM MOTYT OBITh JONYIICHHI 3 (aKTUYECKUX OIMIMOOK.

6-156.

OTBet mpeacTaBisieT cOO0H pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU ONTHOKaMH 110
Borpocy. [IpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTUIHOCTD N3JI0KeHHs. CTyIeHT He
OCO3HaeT CBs3b OOCYXXIaeMOro BONpoca 10 OWIeTy C JpyrdMH OOBEKTaMHu
JUCHUIIIINHBI. OTcyTCTByIOT BBIBO/JIbI, KOHKpETHU3alus u JOKa3aTCJIbHOCTh
U3JI0XKeHHs. Peub HerpamMoTHast, TEpPMHHOJIOTHS HE UCTIONb3yeTcs. J|OmoITHUTETbHbIC
U YTOYHSIOIIME BOIPOCHI MpENOAaBaTeldss HE NPUBOIAT K KOPPEKIHUH OTBETa
CTYyJICHTA.

[pakTHyecKkoe 3aaHue HE BHITOIHEHO.

wnu OTBET Ha BOMPOC MOTHOCTHIO OTCYTCTBYET

uru OTKa3 OT OTBETa

0-56.

6.3. MeToanueckue MaTepuaJibl, ONpeaesiiolme nNpoueIypbl OLeHUBAHUS

XapakTepuCTHKHU NPOLETYPHI

Bux nponierypbl DK3aMeH

Ilenp npoueaypsl BrisiBuTh crenens copmupoBanHocTr komneTeHuuu OIIK-5 (OIIK-5.1)
JlokanpHble AKTBI By3a, | [lonoxkeHne O TNPOBEAEHHMH TEKYIIErO0 KOHTPOJS YCHEBAaEMOCTH U
perilaMeHTUPYIOIINE MPOMEKYTOUHOH artectaumu oOyvarommxcsit CB®Y, Bepcus 3.0,

MIPOBECHHE MPOIEAYPHI

yTBepkIeHo pekropom CBDY 19.02.2019 .
[Monoxxenue o 6aubHO-peiiTuHTOBOM cucteMe B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.

CyOBeKTsl, Ha KOTOPBIX
HarpasJieHa MpoLeaypa

CTy#eHTHI 1 Kypca OakanaBpuara

Ilepuon mpoBeaeHUs MPOLETYPbI

3UMHASA DK3aMEHAIIMOHHAS CECCUS

TpeOoBaHus K TOMEIICHUSIM M
MaTepHaTbHO-TEXHUUECKUM
cpelicTBam

TpeboBanus K OaHky | -

OLICHOYHBIX CPEJCTB

Onucanue MIPOBEACHMS | DK3aMeH IMMPUHUMAETCS B YCTHOM (popMe IT0 OrteTaM. DK3aMEeHAITMOHHBIH
IIpoLcayphbl omiier 10 JUCHHUINIMHE BKIIOYACT ABa TCOPCTUUYCCKUX BOIIpoca M
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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

MpaKTHYecKoe 3ajanue. Bpems Ha moaroroBky — 1 actpoHOMHUYECKUH Yac

Ixanst oueHuBanus | lllkana oneHnBaHus pe3yiabTaToOB NpuBeAeHa B mil. 6.1 u 6.2. PI1/]
pe3yJIbTaTOB
Pe3ynbTaTer npormemypol B pesymprare cmaum Bcex 3amanuii miusi CPC crymeHTy HEoOXOAMMO

Habpath 45 6ayIoB, YTOOKI OBITH JOMYIICHHBIM K 9K3aMEHY
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7. IlepedyeHb 3JIEKTPOHHBIX 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 Amnapues, A. . Xumus : cOOpHHUK 3a1a4 U yNpPaKHEHHH : y4eOHO-
MeToauyeckoe mocodue : [16+] / A. . Amapues, A. A. Kazakoga ;
HoBocubupckuii rocy1apcTBEeHHBIN TEXHUYECKUH YHHUBEPCUTET. — 2-€ 9BC
u3d., wucnp. u  gon. —  HoBocubupck HoBocubupckuit YHuBepcurerckas
rOCyIapCTBEHHBIN TeXHUUeCKUi yHuBepcuTet, 2019. — 80 c. : Tadm. — i oubnnoTeka
Pexum JlocTymna: o TIOJITUCKE. - URL: OHJIAMH

https://biblioclub.ru/index.php?page=book&id=573735. — bubmmorp.:
c. 66. — ISBN 978-5-7782-3895-4. — TeKcT : 2IEKTPOHHBIH.
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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=573735

Aptemenko A.W. Opraandeckast xumus. — M.: Beicm. mxomna, 2002.

Pexomennmosano MO PD 10 )
3 | benonoros, B. A. OOmiass XuMHs : MHOTOBapHaHTHBIE 3aJauyd :
yaebHoe mocobue : [16+] / B. A. benonoros, JI. C. bensiera, O. T. 9BC
CwmonbHukoBa. — MockBa ; Bonorna : Undpa-Urxenepus, 2026. — YHuBepcurerckas
156 c. : wn, tabn. — Pexum nocryma: mo moammcke. — URL: i o6ubimoTexa
https://biblioclub.ru/index.php?page=book&id=727182. — bubxmorp.: OHJIAMH
c. 144. — ISBN 978-5-9729-2695-4. — TekcT : 2JIeKTPOHHBIH.
4 | BoctpukoBa, H. M. Xumus : ydeOHoe mocobue : [16+] / H. M.
Boctpukoa, I. A. Koponera ; Cubupckuii denepanbHbIii SEC
yHUBepcHuTeT. —  KpacHospck Cubupckuii  QemepanbHBIT e ——
yauBepcurer (CDY), 2016. — 136 c. : wnn., 1abm., cxem. — Pexum - SuGMOTeKA
JIOCTyIIA: o MTOJIIHUCKE. URL: OHJIAIH
https://biblioclub.ru/index.php?page=book&id= 497755 — bubnuorp.:
c. 130. — ISBN 978-5-7638-3510-6. — TekcT : 2IeKTPOHHBIH.
5 | I'apumun, A. II. Xwumuueckue TepMuHbl. CloBapb : y4eOHHMK JUis
By30B / A. Il. I'apimn, B. B. MopkoBkuH. — 2-€ M3[., UCIP. U JIOII.
— Mockga : UsmarensctBo Opaiit, 2026. — 452 ¢. — (Bricuee o
obpazosanue). — ISBN 978-5-534-04639-7. — TekcT : 211eKTpOHHBII i OITIOPAUT
//" Ob6paszoBatenbHas 1ardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585729
6 I'muaxka H.JI. 3agaum m ympakHeHuwss mo oOmeid xummn. — M.:
WnTerpan-IIpecc, 2009, 2007 (1 6oee mo3IHIE N3TAHAS). 56 -
Jomymerno MBuCCO CCCP
7 | I'puakeny, A. M. O6mas u opranmdeckas xumus : [16+] / A. M. SEC
I'punkesud ; Hayunas kaura. — 2-e u3g. — Caparos : Hayunas xuwra,
YHuBepcurerckas
2020. — 236 c¢. — Pexum gocrtyma: mo mnommucke. — URL: - 6uGAOTeKa
https://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978- OHJTAITH
5-9758-1929-1. — TekcT : 3IeKTPOHHBIH.
8 | Koporun H.B. O6miast xumust. — M.: Beicias mkosa, 2003. 557 c. 40 )
Pexomennosano MO P®
9 | HoBukoBa, I'. B. OOmas u HeopraHudeckass XUMHUS @ XUMHA
AJIEMEHTOB : yueOHOe mocobue : B 3 wactsax : [16+] / I'. B. HoBukoga,
A. C. Kazauenko ; Cubupckuii ¢enepanbHbIi YHHUBEPCUTET. — 9BC
Kpacnosipck : Cubupckuii penepansusiii yausepeurer (COY), 2022. YHuBepcurerckas
— Yacrtp 1. — 108 c. : un. — Pexxum poctyna: no noanucke. — URL: ) onoImoTeKa
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.
10 | Tlerposa, T. I1. OOuias 1 HeopraHuyeckas XuMus : yueOHoe mocooue :
[16+] / T. II. HerpoBa, H. II. Mudraxosa ; mox pen. A. M.
Ky3nenoBa ; KazaHckuil HalMOHANbHBIM  HCCIIEIOBATEIBCKUIMA 3BC
TEXHOJIOTHYeCKUH  yHuBepcuteT. —  Kasane Kazanckuit
N N o YHuBepcurerckas
HaIMOHAIIBHBIN HCCIIEI0BATENLCKUN TEXHOJIIOTHYECKUH YHHBEPCUTET - SuGOTeKA
(KHUTY), 2017. — 408 c. : Tabin., cxem., mi. — Pexxum nmocryna: 1o OHJIAMH
MIOJIHUCKE. URL:
https://biblioclub.ru/index. php"page—book&ld 560885. — bubmmorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT : 371€KTPOHHBIMN.
11 | Pabunosnu B.A., Xapun 3.4. Kpatkuii XUMHYECKHIA CIIPABOYHHK. — 3 i
JI.: Xumus, 1991.
12 | PemrernukoBa, E. A. ba3zoBwiif kypc mo oOmiei, HEOPTaHNIECKOH H
OpraHuYecKoi XxuMuH : yueOHuk : [16+] / E. A. Pemernukona, O. B. SEC
Hs6n0 ; KOxubIil denepanpublii yHHBepcuTeT. — PoctoB-Ha-/lony ;
o o YHuBepcurerckas
Taranpor : FOxubIil Genepanbubiii yauBepcuret, 2020. — 184 c. : ni., - SuGMOTeKa
tabn., cxem. — Pexum poctynma: mno mommucke. — URL: OHJIAIH

https://biblioclub.ru/index.php?page=book&id=612256. — bubnuorp.:
c. 180. —ISBN 978-5-9275-3502-6. — TekcT : 3I€KTPOHHBIH.
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https://biblioclub.ru/index.php?page=book&id=727182
https://biblioclub.ru/index.php?page=book&id=497755
https://urait.ru/bcode/585729
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

13

Crace H.®. CnpaBouHMK 10 0Owield HEOPraHWYEeCKOH XUMHU:
yuebHoe mocobme. — Tomck: ToMCKHH  MOTUTEXHHYCCKUIMA
YHUBEPCHUTET, 2014 [DnexTpoHHOE u3naxue]. —
http://www.iprbookshop.ru/34718.html PekomeHmOBaHO B KadecTBe
y49e0HOTO TOCOOUS PemakImOHHO-U3AaTeIbCKUM CBETOM TOMCKOTO
MOJMTEXHUUYECKOTO YHUBEPCHUTETA

OBC IPR SMART

14

XamuroBa, A. M. OcHOBbl opranndyeckol xumuu. OpraHudeckue
MOMTUMEpHBIE MaTepuanbl : ydeOHoe mocobme : [l16+] / A. W
XamuroBa, T. E. Bycermnua, JI. B. AnToHOBa ; mom pex. A. M.
KysnenoBa ; Ka3zaHckuil rocynapCTBEHHBIH TEXHOJIOTMYECKUIM
yHuBepcuteT. —  Kazasp . Kazanckuiét  HanmmMoHaNbHBIN
UCcleioBaTeNbCKui TexHomornueckuil yausepcuret (KHUTY), 2010.
— 97 c. : wi., 1abn. — Pexum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=258805. — Bubmuorp.
B KH. — ISBN 978-5-7882-1208-1. — TekcT : 31eKTpOHHBIH.

3BC
YHuBepcUTEeTCKAs
OubmuoTexa
OHJIAH

15

Xumus : yaebnoe mocooue : [16+] / U. J1. 3sikoBa, JI. B. HaiimymiuHa,
M. II. INpokymkuna, O. 0. llepbakoBa ; Cubupckuii penepaibHbIN
yHuBepcurer. — KpacHospck @ Cubupckuii  denepanbHbIi
yausepcurer (COY), 2021. — 180 c. : mn. — Pexxum pocrymna: 1o
MHOIIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=706627. — bubmmorp.:
c. 166-167. — ISBN 978-5-7638-4490-0. — TeKcT : 2JICKTPOHHBIH.

9BC
YHuBepcuTeTcKas
OnOIMOTEKA
OHJIAVIH

16

Uuxwe, E. B. Xumus : yge6Hoe mocobme : [16+] / E. B. Ynkun. —
Tomck : ToMCkMM TIOCYIapCTBEHHBI  YHUBEPCUTET CHCTEM
yIOpaBIeHUS U paanodiaekTponuku, 2012, — 170 c. — Pexum nocrymna:
o MOATHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=208956. — ISBN 978-
5-4332-0034-0. — TexcT : 3IeKTPOHHBIH.

3bC
YHuBepcurerckas
oubimoTexa
OHJIAIH

Mertoanueckue pa3paboTKH BY3

o

3aiinesa H.B. JJaboparopHblif mpakTHKyM 110 0011ei xumun. — ToMck,
2006.
PexomennoBano IBPYMI]

56

Iorynsesa WM.A. KoHTponbHO-U3MEpPUTENBHBIE MAaTEPUAIBl IO
JUCIUIUIMHE  «XuUMHD»: paszfensl  «OOmast XuMmus», «XUMHUs
3JIEMEHTOBY, «OCHOBBI OpraHmdeckoil xumuu» / COOPHHK TECTOBBIX
3amanuii. — Heproarpu, TU (¢) CBDY, 2015, 2020.

33+2

Ilorynsesa W.A. Kypc nexuui-npe3eHTauuid MO AWCLUIUIMHE
«XUMU»
http://moodle.nfygu.ru/course/view.php?id=16946

CIO Moodle TU (d)
CBoY

DJIEKTPOHHBIE PECYPCHI

Xumus. [Toaroroska k EI'D: mpakT. mocoOue 1Mo BHITOJHEHUTO
TECTOBBIX 3a/laHUH. [DNeKTPOHHBIE TeKCTOBbIe JaHHbIe]. — M.: HoBas
mikoia, 2009.

Uzrorosuremn: OOO «Ypanbckuil 3MeKTpOHHBIN 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 «uck IIpo ITmrocy.
Jlunensuss BA® Ne 77-292 ot 12.02.2008, OOO «Pentallpom».
JInnensus BA® Ne 77-242 ot 31.03.2006.
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http://www.iprbookshop.ru/34718.html
https://biblioclub.ru/index.php?page=book&id=258805
https://biblioclub.ru/index.php?page=book&id=706627
https://biblioclub.ru/index.php?page=book&id=208956
http://moodle.nfygu.ru/course/view.php?id=16946

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT» (1as1€€
ceTb-UHTEpHET), HEOOXOAMMBIX JISI OCBOEHHSI AUCUUIIMHBI
1. DnexkrponHas nH(OpMAIIMOHHO-00pazoBaTenbHast cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=16946
. Auernn.py — https://acetyl.ru/
. MarepaktuBHas [lepnoanueckas tabnuia — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMu4eckue ypaBHeHUs OHIaiH — https://chemequations.com/ru
. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov
. BJI ChemSpider — http://www.chemspider.com
. BJI ChEMBL — https://www.ebi.ac.uk/chembl
. BJI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
10. Avogadro — free cross-platform molecular editor — https://avogadro.cc/
11. OtkpeIThiit 00pazoBaTenbHbIi nopran CBOY, kypc «O0mmast Xumus» —
https://online.s-vfu.ru/course/view.php?id=1965

O 00 1O\ DN K~ Wi

9. Onucanue MaTepHAJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI 1JIsl OCYIeCTBJICHHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCUUIIINHE

Ne | Buabl yueOHbIX HanmenoBanue ayauTopui,
. . Ilepeuens o0opynoBanus
n/n 3aHATHH Ka0MHeToB, Ja0opaTopuii u np.
1. | JlekunoHHble MynbTUMEIUIHBIH KaOMHET HoyTt0yxk ( ¢ BbIX010M B
3aHATUS WNHTepHeT), MyIbTUMETUHHBII
IPOEKTOP
2. | Ilpaktuyeckue YyeOnas mabopatopusi xumuu (kabuHer | XuMHUecKas rmocyaa u
3aHATHUS Ne 108 VJIK) // kOMIIbIOTEpHBIN KI1acC crienMagbHOe 000py0BaHUE,
(;maboparopHbie (nms mpoBeACHUS BUPTYaTbHBIX HarpeBaTelbHbIe TPUOOPHI,
paboThl) J1a00paTOPHBIX paboT) xumudeckre peaktussl // [TK
3. | CPC Aynuropuu ans CPC (A511 YAK, 402 KommbroTep ¢ BbIX0/10M B
VYIJIK) WnTepuer

10. Hepeqeﬂb l/lH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJBb3YEMBIX IIPHA OCYINECCTBJICHUH
06p330BaTeHLHOFO nmpouecca nmo TMCHMIVIMHE, BKJIIOYas MEPpeICeHb MPOrpaMMHOro o0ecrneyeHUus
Hu l/lH(l)OpMalll/IOHHI)IX CIIpaBOYHBIX CHCTEM

10.1. TIlepeyeHb HH(POPMAUMOHHBIX TEXHOJOTHH, MCHOJB3yeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOIO Mpouecca 1Mo JMCUUIIIMHE

o UCTOJb30BAaHUE HA  3aHATUAX  DJEKTPOHHBIX  M3JaHUU  (UT€HHE JIEKIMH ¢
UCIIOJIb30BAaHUEM  CIIAWA-TIpe3eHTalMif, JJIEKTPOHHOTO Y4eOHOro mocoOus, HMHTEPAKTUBHBIX
OPWIOKEHUH, MaTepuanoB o00pa3oBaTelNbHBIX M  HMH(POPMAIMOHHBIX CaWTOB TIO XUMHH),
BUICOMATEPHAJIOB;

. opraHu3aIysl B3auMoJACHCTBUsA ¢ oOyuaromumucs nocpeactsom CJIO Moodle, B T.4.
KOMITbIOTEPHOE TECTHPOBAHUE;

J UCTIOJIb30BaHUE ABTOPCKOTO BUPTYaJIBHOI'O JIAOOPATOPHOrO MpakTukyma «XumJlao-
Teoperuk» (6eTa-Bepcus);

o OpraHu3anus ayJuTOpHOW (JIGKIIMOHHOM) W CaMOCTOSITeNbHOM paboThl CTYIEHTOB
nocpeacTBoM BuaeokoHdepenicssizu (Auaexc. Tenemoct, MTS Link), gaTos.

10.2. [lepeyeHb NPOrpaMMHOIo odecreyeHunst
MS PowerPoint, MS Word, oduchsie cepBuchl Yandex (IOKyMEHTBI, IPE3EHTAIIUH, TAOJINIIBI)
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http://moodle.nfygu.ru/course/view.php?id=16946
https://acetyl.ru/
https://ptable.com/
https://xumuk.ru/
https://chemequations.com/ru
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl
https://webbook.nist.gov/chemistry
https://avogadro.cc/
https://online.s-vfu.ru/course/view.php?id=1965

10.3. Ilepeyenb HH(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Auerun.py — https://acetyl.ru/

2. UnrepaktusHas [lepuoanueckas Tabnuia — https://ptable.com

3. XuMuK.ru — https://xumuk.ru

4. B/ PubChem — https://pubchem.ncbi.nlm.nih.gov

5. B/l ChemSpider — http://www.chemspider.com

6. bJI ChEMBL - https://www.ebi.ac.uk/chembl

7. BJI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
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https://acetyl.ru/
https://ptable.com/
https://xumuk.ru/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl
https://webbook.nist.gov/chemistry

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.15 Xumus

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

(mara, HOMEp), DO
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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