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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
Ienb ocBoeHMs: YriyOJeHHE HMMEIOLIUXCS TMPEICTaBICHUH W IOJIydeHHEe HOBBIX 3HAHUM U

yMEHHM B 0051acTH XUMHH, 0€3 KOTOPBIX HEBO3MOXXHO PEIICHHE COBPEMEHHBIX TEXHOJIOTHMYECKUX,

9KOJIOTUYECKUX, CBIPHEBBIX U DHEPTETHUECKUX MPOOIIEM, CTOSIIMNX Mepe]] YeTOBEUECTBOM. .

Kpatkoe cogepxanue quctumuinibl: CTexuomMeTpuieckue (KOJIMYeCTBEHHbIE) COOTHOIICHHUS B
xumuH. CTpoeHHe aToMa U NEPUOJUYECKasl CUCTEMAa XMMHUYECKUX JJIEMEHTOB. XHUMUYECKasl CBA3b.
TepMoauHaMuka ¥ KHHETHKAa XUMHYECKHX IPOLIECCOB.
OnexTpoxumuueckue npoueccsl. Koppo3us. XuMus BHICOKOMOJIEKYJISIPHBIX COEIUHEHUN (IIOJIMMEPBI;

HaHOCTPYKTYPBHI).

PactBopsI.

JlucriepcHple  CUCTEMBI.

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

nesirensHOCTH (OITK-5.1)

HanmenoBanue [Inanupyemslie Wupukaropel [Inanupyemsie OrneHOYHEIE
KaTerOpuu PpEe3yNbTaTHI JOCTHXCHUS Ppe3ynbTaThl 00YUIEHUs 1O cpeacTBa
(Tpymmbn) OCBOEHHUSA KOMIIETEHIINI IUCLIUITINHE
KOMITETEHIUI IpOTrpaMMBI (KO 1
COJIepIKaHue
KOMIIETEHIIUH)
Oo6menpodeccuona | OIIK-5: CnocobeH | JIeMOHCTpUpPYET 3HAHUE | umems npeocmaegieHue: O | JTabopaTopHas
JIbHBIE UCIIOJIb30BaTh oOnacteit MpUMEeHEHMs, CTPOGHMHM  aToMOB U | paboTa,
KOMITETEHINN CBOIiCTBa CBOHCTB, XapaKTEPUCTHK | MOJIEKYI; 0 BUJax | pabouas
KOHCTPYKIMOHHBIX U | M METOJIOB MCCIICIOBAHUS | XMMUYECKOH  CBS3M U | Terpaisb, PI'P,
IIEKTPOTEXHUYECKN | KOHCTPYKIIMOHHBIX criocobax ee oOpa3oBaHus; | TECT,
X  MarepualioB B | MaTEpHAJIOB, BHIOMPAET 0 XHMHYECKHX CHCTEMax | 3K3aMEHaIllOH
pacueTax KOHCTPYKIIHOHHEIE (pactBOpax, HBIE OMJIETHI
apameTpoB U | MaTepHasl B KaTIUTHYECKUX,
PEKHUMOB OOBEKTOB | COOTBETCTBHU C JIVCTIEPCHBIX,
npodeccCHOHaNBHON | TpeOyeMbIMU 3NIEKTPOXUMHUYECKUX
JIeATENbHOCTH XapaKTepUCTUKAMU AJIs1 cucremax, BMC), wux
HCIIOJIb30BaHUs B CBOﬁCTBaX; O Ha3dHA4YCHUU U
obmnactn obnacTsix TIPUMEHEHHUS
npodeccroHaNnbHON OCHOBHBIX  XHUMHYECKHUX

BEILIECTB M X COCIMHEHHH;
3HAMb. OCHOBHBIE 3aKOHBI
XMMHH; KJIACCU(HUKAMIO U
cBOiicTBa XUMHYECKHX
JNIEMEHTOB, BEUIECTB U
COC/TMHCHU;
3aKOHOMEPHOCTH
TIPOTCKaHUA XUMHNYCCKUX
MPOIECCOB U (haKTOpBHI,
BJIMAOINIME HAa CKOPOCTH U
HaIpaBJIeHNE XUMHUYECKUX

peaximii; OCHOBHEIE
3aKOHOMEPHOCTH
TIPOTEKAHUS
SIIEKTPOXUMUYUECKHX
TIPOIIECCOBR;

ymemb: TUIAHKPOBATh
XUMHUUYECKUE
3KCHepI/IMeHTBI JUJIA
IIPOBEPKHU Hay4HBIX
THIIOTE3; 000011aTEL

TOJTYUYCHHBIC PE3YJIbTATHI;




61a0emn: METOAUKAMU
pacuera 1O  OCHOBHBIM
CTEXHOMETPUIECKUM

3aKOHAM: KOJIMYECTBA
BEIECTBA, MAcChl, o0beMa
rasa, MOJSPHOW MacCHl,

MOJISIPHOM Macchl
9KBHMBAJIEHTA, HJIEMEHTHOTO
cocTaBa CIJIOKHOTO

BEIIECTBA;  pacyera IO
XUMHYECKUM YPaBHEHUSIM;
TEIUIOBBIX 9 QeKToB U

ckopocreit peakiuii;
KOJIMYECTBEHHBIX
XapaKTEPUCTHK PacTBOPOB
JIEKTPOJIUTOB u
HE3JIEKTPOJIUTOB! BHIOB
KOHILICHTPALHH, pH,
TEMIIepaTypsl KHANCHUS H
3aMep3aHus;
KOJIMYECTBEHHBIX
XapaKTEePUCTHK
OKHCIIUTEIHHO-
BOCCTAHOBUTEIILHEIX

CHCTEM, TaJbBaHHMYECKUX
JJIEMEHTOB, B IpoLeccax
3IIEKTPOIIN3a;
MIPaKTHYECKUMHU
HaBbIKAMH  paboOTBl ¢
XUMHYIECKAM

obopymoBaHIEM u
peaKkTUBaMu B
COOTBETCTBUH c
HHCTPYKLHUEH WA
METOAMKON  IIPOBEACHUS
JKCIEPUMEHTA c

co0Jro/ieHreM TpeOoBaHM
TEXHUKU 0€30IMaCHOCTH.

1.3. Mecto aucunnimnnbl B ctpykrype OINOII

Wnpekc | HammeHnoBaHue Cemectp WHpekchl 1 HaUMEHOBAaHUS YYEOHBIX TUCLUIIINH
JUCLUTIINHBI W3Yy4YECHUs (Moayne), mpakTHK
JUIS KOTOPBIX
Ha KOTOpBIE ONUPAETCS .
. coJiep)KaHue JaHHOMN
coJiep’KaHue JaHHOMN
JUCHUTUTMHBI (MOJTYJIs)
JTUCITUTITUHBI (MOYJIs) .
BBICTYIIAET OMOPOH
b1.0.15 Xumus 1 (yer.n.),2 | 3HAHMS, yMEHUS U b1.0.04.01
KOMIICTCHITUH, Bbe3zonacHocTh
HOJTyYECHHBIE KHU3HEEATSIbHOCTH
0o0ydJaronumMucs B b1.0.18
cpenHen DNEKTPOTEXHUUYECKOE U
0011e00pa3oBaTeNIbHON | KOHCTPYKIIMOHHOE
IIKOJIe MaTepHaloBeICHHUE

1.4. SI3bIk npenogaBaHusi: 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

Brimucka u3 yue6Horo miana: 1ist rpymisl 3-b-211-26(5)):

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY b1.0.16 Xumus
Kypc n3ydenus 1
CemecTp(bl) U3y4YEHHUS 1,2
dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) DKk3ameH
Pacuetno-rpaduueckas paboTa, ceMeCTp BBITIOJIHEHHSI 2
Tpynoemkocts (B 3ET) 33ET
Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108
Ne 1. KonrakTHass pabora olOyuyaromuxca c¢ | O0Obem ayJuTOpHON Bru.c
npenoaasaresiem (KP), B yacax: paboTHI, MIPUMEHEHUEM
B yacax JOT unmu 20, B
yacax
O06beM padotsl (B yacax) (1.1.+1.2.+1.3.): 2+16 -
1.1. 3aHATHS TEKIMOHHOTO TUIA (JIEKLIUHU) 2 (yct.)+4 -
1.2. 3aHITHS CEMUHAPCKOTO TUIIA, BCETO, B T.4.: 0+8 -
- IPAKTHYECKUE 3aHATUS 0+4 -
- 1abopaTopHBIC PAOOTHI 0+4 -
1.3. KCP (KOHTpOJIb CaMOCTOSATENBbHOW paboThI, 0+4 -
KOHCYJIHTAITUH)
Ne 2. CamocrosiTesibHast pabora odyuarommuxcs (CPC) 0+81
(B yacax)
Ne 3. KoauvecTBO 4acoB Ha 3k3aMeH (TIpU HAJTUYUH 0+9
9K3aMeHa B YYCOHOM ILIaHE)




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

3.1. PacnpeaeJieHHe 4acoB 10 pa3jiesaM U BHAAM Y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas paboTa, B 4acax Yacsl CPC
4acoB
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XuMHs KaK pasziell eCTeCTBO3HAHMS. 2 2 - - - - - - -
CTeXHOMETPUUCSCKHE 3aKOHBI XUMHH
(Tema 1)
Bceeo uacos 3a 1 cemecmp 2 2 - - - - - - -
XuMus KaK pasjiell eCTeCTBO3HAHHSL. 86 - - - - - - 4 5(CT)
CTexHOMEeTPUUESCKHE 3aKOHBI XUMHH
(Tema 1)
CTpoeHue aToMa ¥ IIepuoindecKas 1 - - - - - 5(CT)
cuctema JI.M. Menaeneesa (tema 2)
XuMH4ecKast CBSI3b M CTPOCHUE MOJICKYT 1 - - - - - 5(CT)
(Tema 3)
OO01re 3aKOHOMEPHOCTH XUMHYECKHUX 1 - - - - - 10 (CT)
peaximii (Temsl 4, 5)
PactBops! (Temsl 6, 7) 1 - - - - - 10 (CT)
OCHOBBI JIEKTPOXUMHUH (TEMBI 8-11) - - 2 - 4 - 4 (JIP)
17 (CT)
JlucriepcHble U KOJUIOUTHBIE CHCTEMBI - - - - - - 3(CT)
(Tema 12)
XUMHUsI TIOJTMMEPOB - - - - - - 9 (CT)
(BBICOKOMOJICKYJISIPHBIX COCAMHECHUI)
(Tema 13)
TectupoBanue - - 2 - - - 2 (IIT)
PT'P 11 - - - - - - - 11 (PTP)
Bceeo uacos 3a 2 cemecmp 97 4 - 4 - 4 - 4 81

IIpumeuanue: CT — camocTosiTenbHOE U3yueHHe TeMbl, JIP — cocTaBieHne O0T4ETOB 1O J1abopaTOpHBIM 3aHATHsAM, [IT —
MOATOTOBKA K TecTupoBanuto, PI'P — Hancanue pacuetHO-rpaduueckoil paboThI.

3.2. Copepxanue TeM NPOrpaMMbl JUCHHUILIHHBI
Tema 1. Xumus kak paszoen ecmecmeo3nanus. Cmexuomempuueckue 3aKOHbL XUMUU
[IpenmMer u 3aaun XUMUHA. XMMUYECKHE 3HAHUSA B IPAKTUYECKON IE€ATEIBHOCTH JIFOeH. XUMUs
B CUCTEME €CTECTBEHHBIX HayYK.
HcTtopus xuMuu: OUCK NepBodieMeHTa B ¢puitocopckux yueHusx JpesHeit ['perun; anxumus,
ATPOXUMHUS; OTKPBITUE MEPBBIX XUMUUECKHUX 31eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JlaByasbe;
3aKOH COXPAaHEHHs MAacChl BEUIECTBA; aTOMHO-MOJIEKYJIIPHOE YUYEHHUE U YYEHHE O COCTABE BEILECTBA.




JIx. JlanbTOH: 3aKOH KpaTHBIX OTHOIICHUI, aTOMHBIN Bec. Kitaccudukanust 23IeMEHTOB 110 BX aTOMHBIM
Becam. JK. TIpycT: 3aK0H MOCTOSIHCTBA cocTara. M.51. Bepuenuyc: XuMudecKkas CUMBOJINKA, YPABHEHHS
XMMHUYECKHUX PEAK1i, yTOUHEHNE aTOMHBIX BECOB. [[OHATHSA: aTOMHAsI €IMHUIIA MACChl, OTHOCUTENbHAS
aTOMHAsl Macca 3JIEMEHTa, OTHOCUTENIbHAA MOJIEKyJsipHast Mmacca Bemiectna. JK.JI. I'eit-JIroccak: 3akoH
OpOCThIX O0BEMHBIX OTHOWIEHWH. A. ABoraapo: 3akoH ABorajapo, uucio Asorajapo. Ilonstue o
KOJIMYECTBE BELIECTBA: MOJIb, MOJISIPHAs Macca, MOJISIpHBINA 00beM ra3oB. ['azoBbie 3akoHbl. Y. PuxTep:
MIOHATHE DKBUBAJIEHT, 3aKOH SKBMBAJIEHTOB. BaJleHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckasn cucmema /I.U. Menoeneesa

Atomuctnueckue runotessl JJemokpura, 1. Hetotona, JI. laneroHa. OTKpBITHE AJIEKTPOHA U
JIPYTUX dJIeMEHTapHbBIX YacTull. Mozenb atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
no 3. Pesepdopny («Ilnanerapnas monensy). [IpotuBopeunss B mogenu D. Peseppopaa. OcHoBHOE
MIOJIOKEHNE KBaHTOBOW Teopun. Moxens atoma no H. Bopy. KopnyckynsipHO-BOJIHOBOM Tyanusm
9JIEMEHTAPHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXaHUYECKHE MPEJCTABICHUS O CTPOCHUU aTOMa: SOApO: COCTaB,
3apsz sApa, aTOMHBIN BeC, MOPSAKOBBIM HOMEDP B NEPUOJUYECKON CUCTEME, U30TOIBbI; DIEKTPOHHASA
000J104Ka: 3JIEKTPOHHAsA OpOUTANIb, KBAHTOBBIE YKcia (IJIaBHOE, OpOUTAIbHOE, MATHUTHOE, MATHUTHOE
CIMHOBOE); 3alOJHEHHE DJICKTPOHHBIX CJ0eB: NMpuHUUN [laynu, NMpUHIMI HAaUMEHbLIEH SHEprHH,
npaBuio XyHJaa, npasuia KiieukoBckoro.

CocTosiHME 3JEKTPOHHBIX OOOJIOYEK 3JIEMEHTOB U IMEPUOAUYHOCTb HMX CBOMCTB: SHEPIHs
WOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY, MIEKTPOOTPULIATEIIBHOCTD, AaTOMHBIE PAJUYCHI.

Tema 3. Xumuueckas céa3b U CmpoeHue mMoJiexy’

OcHoBHbIE MONOXKEHUSI Teopuu cTpoeHus BemecTB A.M. bytnepoBa. CoBpeMEHHOE MOHSTHE
XMMHUYECKOH CBSI3U: YHEPTUSl XUMUYECKOU CBA3M; [UIMHA XMMHUYECKOH CBSI3U. Buabl XUMHUYECKOM CBS3H.

KoBasieHTHast cBA3b. MeTon BaJICHTHBIX CBA3CH. XapaKTEpUCTUKH BAJCHTHOW CBS3M:
HACBIIIAEMOCTh, HANPaBJIEHHOCTh, MOIAPU3yeMOCTb. [ MOpuau3aIys aTOMHbBIX BaJICHTHBIX OpOUTAaNIEH.
MeTton MOJEKYyJISIpHBIX OpOuTaIeld. DIEKTPOHHbBIE CTPYKTYPbl HEKOTOPBIX MOJIEKY 1o MeToxy MO u
ux cBoiicrBa. MloHHas CBA3b.

Merammueckas cBA3b. MeTauibl, IPOBOAHUKH, OJIYIIPOBOHUKH, TUIIEKTPUKH.

Bonopoanas cBs3b. MexmonekynspHble B3auMo/eiicTBus (cuibl Ban-nep-Baansca).

KoMruiekcHble coelMHeHus: HOH-KOMIUIEKCO00Opa30BaTellb, JIUTraHbl, BHYyTPEHHSS U BHEIIHSS
cdepbl, KOOPIAUHALMOHHOE YKUCI0. MOHO- M NOJIMJIEHTaTHbIE JTUraHabl. HoMeHkIaTypa KOMIUIEKCHBIX
coenuHeHni. Knaccudukanus KOMIIEKCHBIX COSTMHEHHH. Jlccomanusi KOMIUIEKCHBIX COSMHEHUH.
KoHcTanTa ycTOMYMBOCTH KOMIUIEKCHOTO HMOHA. [Ipupona XMMHYECKOH CBSI3M B KOMIUIEKCHBIX
coenMHeHUAX. [I[puMeHeHre KOMIUIEKCHBIX COEAMHEHUN.

ArperatHoe  cocTosiHME — BemlecTBa.  Kpucraummyeckoe U aMoppHOE  COCTOSIHHE.
Kpucramnmueckas pemerka. XuMU4eCcKast CBs3b B KPUCTANINYECKHUX TENAX.

Tema 4. Dnemenmul Xumuueckoi mepmoOUHaAMUKU

BuyTpennss sHeprus. [-if 3aKkoH TepMOJMHAMUKU NIPUMEHUTENBHO K XMMHUYECKUM CHCTEMaM.
[loHATHS «PHTANBNNA», «CTAHAAPTHAS SHTANBIUA», <«OHTAIBIMS 00pa3oBaHUM». DHEpreTUdyecKue
3¢ HeKTh XUMUYECKUX peakiuii. TepMoXxuMudeckne ypaBHeHus. 3akoH ['ecca u ciencreue u3 Hero. I1-
H 3aKOH TEpPMOJMHAMUKHM MPUMEHMUTEIBHO K XUMHUYECKMM cucrteMaM. lloHsATne <«@HTponus»,
«CTaHAapTHas HHTponus». HampaBieHue nNpoTEeKaHWs XUMUYECKOW pEaKUUd. DHTAIBIUUHBIA U
SHTpONUNHBINA (akTopsl. DHeprus ['mOOca. BnusHue TemmepaTypbl Ha HalpaBieHHE NPOTEKAHUS
XUMHYECKHUX PEAKIUM.

Tema 5. Xumuueckana Kunemuka

[lonsTHe cucTeMBl, BUABI XMMHYECKMX CHCTEM. ['OMOT€HHBIE M TE€TEPOTCHHBIC PEAKIMH.
CKOpOCTbh TOMOIEHHBIX M I'€TepOreHHbIX peakuuid. MakTopbl, BIUSAIOIME HA CKOPOCTh XUMHUYECKOU
peaxIyn: KOHIICHTpanus (3aKOH JEHCTBYIOIINX Macc), Temreparypa (TemreparypHbiii Ko3dduiuent
peakuuu, npasuwio Bant-I'odda), sneprus akrupanum. Y paBHeHHe AppeHHyca.

Karaim3 wu katanutudeckue cuctemel. IIpuMeHeHHME KaTaliM3aTOpPOB B XUMHUYECKHUX,
OMOJIOTHYECKUX, TEXHUYECKUX CUCTEMaX.




Xumnyeckoe paBHoBecue. KoHcraHTta Xxmmuueckoro pasHoBecus. [lpaBuna cmemieHus
xumuueckoro pasHoBecus (mpunuun Jle [llarense-bpayna).

PaBHOBecusi B reTeporeHHbIX cucremax. Pa3oBoe paBHOBecue M mpaBmiio ¢a3 [udbca.
[IpencraBnenus o AuarpaMmax COCTOSTHHIA.

Tema 6. Pacmeopul Kak Xxumuueckue cucmembol

Onpenenenue u kiaaccuukanus pactBopoB. CriocoObl BbIpaKeHHsI KOHIIEHTPAIIUH PacTBOPOB.
IIpoueccel pactBopeHus. [IoHATHS «COMBBATBDY, «TUAPATHI», «KPUCTAUIOTHIPATHD). PacTBOpUMOCTH
BEIIECTB B PA3JINYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pachpeneneHus. JKeTpakius. 3akoH ['eHnpu u
3akoH Payns ans wupeansHbIX pacTBopoB. Ocmoc. VYpaBHenue Baunt-IT'odda nns onpenenenus
OCMOTHYECKOr0 naBieHus. D0ynuockonus. Kpuockomnus.

Tema 7. Pacmeopul 31eKmpoaumos

Teopus snexrponutuyeckor auccoumanuu C. Appenumyca u .M. Menneneesa. [lokazarenn
IIPOLIECCOB 3JIEKTPOJIMTHUECKON AMCCOLMALMM: CTENEHb JUCCOLMALMU, KOHCTAHTa AMCCOLUALNM,
Ka)KyIlascs CTENeHb IMCCOLMAlUY, aKTUBHOCTh HOHA. VloHHas cuiia pacTBopa.

Teopus KUCIOT, OCHOBAaHUN U COJIEHN C TOUKH 3PEHUS MIEKTPOIUTUUECKON JUCCOLUALINH.

PaBHOBecMe ManopacTBOPUMBIN AJIEKTPOJUT — HACBHIIEHHBIM pacTBop. [IpomsBeneHue
pacTBOPUMOCTH. Y CIIOBHS BBINAJEHUS U PACTBOPEHUS OCATKOB.

DneKTpoauTHYecKas aucconnanus Boibl. Bonopoausiit mokasarens pH. CriocoOb! onpeneneHus
BOJIOPOJTHOTO TIOKa3ares. bydepHsie pacTBOpHI.

I'uapomu3 coneit. [lokazaTenu mMpoOIECCOB TUAPOIN3a (CTEMEHb THUAPOIN3a W KOHCTAHTA
THJIPONIN3a), (PAKTOPBI, BIAMSIOIIME HA 3T MPOLIECCHI.

Tema 8. Okucnumenvno-eoccmanosumeibHvle NPOUECCHl

Crenenp okuciaeHus. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU M CLIOCOOBI COCTaBIICHUS UX
ypaBHEHUH (METOJ] 3JIEKTPOHHOr0 OajaHca, METOJl MOHHO-MOJIEKYJIIPHBIX Modypeakiuil). Baxxueiiue
OKHCIIUTEIN U BOCCTAHOBUTEIIHN, 3HAYCHHE B IPOMBIIIJICHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKUE MCTOYHHMKHM DJIEKTPUUECKOM »dSHepruu. [l'anpBanmueckue snemeHTsl. OJIC.
DneKTpoAHbIe TMOTeHIuansl. YpaBHenne Hepucra. CraHmapTHBIH  BOAOPOJHBIA  AJIEKTPO/I.
CraHaapTHBIN 3J€KTPOAHBIA TOTeHIMAN. P HanpsykeHuit MeTalioB.

Tema 10. nekmponus u e2o 3aKoHbl

ITocnenoBaTenbHOCTD AIEKTPOAHBIX IPOLIECCOB MPU AIEKTPOJIM3E paciljiaBa U pacTBOpa. 3aKOHBI
@apanes. [IpuMeHeHne 2IeKTpoIIn3a.

Tema 11. Koppo3ua u 3aujuma memaniniog

Bunel kopposun. @akTopsl, BIUAIOMIKME HA CKOPOCTh KOppo3uu. CriocoObl 3a1IUThl METAJIJIOB OT
KOPpO3UH.

Tema 12. /lucnepchovie u KonnouoHvle cucmemol

JliucriepcHOE COCTOSIHUE BEIIECTBA. BUBI JUCTIEPCHBIX CHCTEM.

Konnounneie cucteMbl U criocoObl ux noiaydeHus. CTpOeHHE KOJTOMIHBIX YaCTHI] (MHIICIL).
Onrtryeckre M ANMEKTPUYECKUE CBOMCTBA KOJUIOMAOB. DAaKTOPhl yCTOMUMBOCTU KOJIJIOMIHBIX CUCTEM.
Koarynsamnus. 3naueHre KOJTOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.

Tema 13. Xumua nonumepoe (6b1COKOMONEKYNAPHBIX COEOUHEHUIL)

CrpoeHue u cBoiicTBa moanMepoB. Bubl nonumepos. YcToiunBocTh nonuMepoB. OCHOBHBIE
MOJINMEPHBIE MaTEPHAJIbI.

HanocTpykTyphl 1 HaHOMaTepHabl.

3.3. ®opMbI U MeTOAbI IPOBEACHNS 3AHATHIA, MPUMEHsieMble YYeOHbIe TeXHOJIO0T UM

B npouecce npenogaBaHus IUCUMILIUHBI UCTIONB3YIOTCA TPAIULMOHHBIE TEXHOJIOTUN HAPSATY C
AKTUBHBIMHU ¥ HHTEPAKTUBHBIMHU TEXHOJOTUSIMH.

Jlexyus-eusyanuzayus cnocoOCTBYET MPeoOpa3oBaHUI0 YCTHON U MUCbMEHHON MH(OpMauu B
BU3yaJIbHYI0 (OpMYy TMpU HCIHOJB30BAaHUM CXEM, PHCYHKOB, 4YepTeked W T.m. Takas JeKius
CIOCOOCTBYET yCIEIIHOMY PEIICHUIO TIPOOIEMHOM CUTYaINH, T.K. aKTUBHO BKITFOYAETCSI MBICTUTENbHAS
JESATEIIbHOCTh 00YYAIOIIMXCS TIPH IITMPOKOM HCIIOJIB30BAHUH HATJISITHOCTH U T.I.



Paboma 6 manvix epynnax Ha ﬂa60pam0pnblx 3anAmusx 1MO3BOJIACT pa3BUThL YMCHUC pa6OTaTI: B
KOMaH/JIC, INIaHUPOBATh U JICJIaTh BBIBOJbI HA OCHOBAHHHU ITPONU3BCACHHBIX HeﬁCTBHfI, T.C. 3aKJIaAbIBACT
OCHOBBI HaquO-HCCHCHOBaTCHLCKOﬁ pa6OTLI B HaﬂbHeﬁmeﬁ HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH.

Yuebnvie mexHoocuu, UCnojlb3yemsle 6 06pa308am€ﬂbHOM npoyecce

Paznen CemecTtp Hcnonp3yeMbie akTHBHBIC/HTHTEPAKTHBHBIC KonnuectBo uacos
00pazoBaTeNbHbIE TEXHOJIOTHH
Temsr 2-7 2 Jlexuus-Bu3yanu3anus 4
11. Koppo3us metaiioB Pabora B ManbIxX Tpymmax Ha 1a00paTOpHBIX 4
3aHATHAX
Hroro 3a 2 cemecTp 8

4. IlepeyeHb y4eOHO-MeTOAMYECKOr0 00ecnedeHusi A1l CAaMOCTOSITeIbHON PadoThl

00yYarIMXCsl MO TUCHUIIMHE

Conep:xanune CPC
Ne HaumenoBanwue pasnena Bug CPC Tpyno- DOpMEBI 1 METOABI
(TeMbl) TUCITUTITHHBI €MKOCTb (B KOHTPOJISI
Jacax)
1 XuUMHA Kak pa3zien CaMocTosITeTbHOE H3YYEHUE TEM 5(CT) TectupoBanue, PI'P
€CTECTBO3HAHUS. (BHeayn. CPC)
CrexnomeTrpHuyeckue
3aKOHbI XMMUH (Tema 1)
2 CrpoeHue aToma u 5(CT)
TIepUOANYECcKas CUCTEMa
J.W. Menzeneena (tema 2)
3 XuMudeckas CBsI3b U 5(CT)
CTPOCHHE MOJIEKY (TeMa
3)
4 O01m11e 3aKOHOMEPHOCTH 10 (CT)
XUMHUYECKUX PEAKIUI
(Temnl 4, 5)
5 PactBopsI (TeMs!I 6, 7) 10 (CT)
6 OCHOBBI JIEKTPOXUMUHU CocraBieHre OTIETOB 10 4 (JIP) [IpoBepka 0T4eTOB 1O
(Temsr 8-11) nmabopaTtopHbM 3aHATHAM (ayn. CPC) 17 (CT) J1a00paTOPHBIM 3aHATHUSIM
CaMocTosITeTbHOE H3yYEeHUE TEM (pabouvas TeTpajp)
(BHeaya. CPC) TectupoBanue, PI'P
7 HucnepcHele u CaMocTosITeNbHOE H3YYEHUE TEM 3(CT) Tectuposanue, PI'P
KOJUIOUHBIE CUCTEMBI (Bueayn. CPC)
(Tema 12)
8 XUMUs IOIIMEPOB 9(CT)
(BBICOKOMOJIEKYJISIPHBIX
coeinHeHui) (tema 13)
9 TectupoBanue [ToaroroBka K TECTHPOBaHHUIO (BHEAYI. 2 (IIT) TecrupoBanue
CPC)
10 | 1-7 (temsr 1-11) Hammcanue PT'P (Breayn. CPC) 11 (PT'P) [Iposepka PI'P
Bcero yacos 3a 2 cemectp 81
JlabopaTopHble padoThI
Ne HaumenoBanue pasnena Jlaboparopnas pabora nin Tpyno- DOpMBI U METOABI
(TeMbl) AUCIMIUINHBI 11a00paTOPHBIA IPAKTUKYM €MKOCTb (B KOHTPOJIS
gacax)
CPC/ayn.
1 DJEKTPOIIN3 U €ro 3aKOHBI | DIEKTPOIIN3 2/2 [IpoBepka 0T4eTOB 1O
(tema 10) 1a00paTOPHBIM 3aHATUSIM
2 Koppo3sus u 3amura Koppo3zus metamios 2/2 (pabouas TeTpaap)
MeTauioB (tema 11)
Bcero gacos 3a 2 cemecTp 4/4




5. Meroanuyeckue yka3aHus 1Jis1 00y4alOMUXCS 10 OCBOCHUIO TN CHUTITHHBI

Padota Ha 1a00paTOPHBIX 3aHATHAX

B nepuoa ocBoeHust AUCHUIIIMHBI CTYIEHTHI TOCEUIAIOT JIa0OpaTOPHBIE 3aHATHS, T1ie padOTal0T
B MaJlblX TIpylmnax, CaMOCTOSTEIBHO HW3Y4arOT JOINOJHUTEIbHBIM TEOPETUYECKUI MaTepual K
71a00paTOPHBIM 3aHATUSAM. TeopeTHdeckasl 4acTh pabOThl BKIKOYAET KOHCIIEKTUPOBAHHE MPOBEACHUS
OTIBITOB BO BpeMs J1a00OPaTOPHOTO 3aHATHUS ¢ 00s3aTeNbHBIM MTPUBEICHUEM 00bSICHEHUH HAOII0aeMbIX
SBJIEHUH, BBIBOAOB, (HOPMYJI peaKkiuil.

Kpurepusimu orieHKH paboThI Ha Ta00OPaTOPHBIX 3aHATHX SBIISETCS: BIIAJICHUE TEOPETUIECKUMHU
MOJIOKEHUSIMHU TI0 TEMe, BBINOJIHEHWE NPAaKTHUECKUX 3aJaHMi, 3HAHWE TEPMHUHOJIOTHUH, HaM4He
YPAaBHEHUU PEaKLUN OIBITOB.

[Ipn BeIMONHEHUH JAOOPATOPHOIO MPAKTUKyMa HCHOJB3YIOTCS CIEAYIOUIME METOJUYECKHe
pa3paboTKu:
3aiiueBa H.B. JIaGopaTopHslii npakTukym mno oouieit xumun. — Tomck, 2006.

MaxkcumanbHbIi 0ail, KOTOpPBIM CTYJIEHT MO)KeT HaOpaTh Ha JiabopatopHoM 3aHsATuH, — 10
0as10B.

CamocTosiTesibHAsi padoTa CTYICHTOB BKJIIOYACT MPOPAOOTKY KOHCIIEKTOB JIEKIIMM, 0053aTeTbHON 1
JOTIOTHUTEHHON Y4eOHOH JTUTEepaTyphl B COOTBETCTBHU C CoOjJep)KaHueM TeMbl. OCHOBHOU (opMoii
nposepku CPC siBrisieTcst mpoBepKa 3HAHUH B X0J1€ TECTUPOBAHUS U HA DK3aMEHE, a TAKXKE MPU PEIICHUN
3agaud PI'P.

Kpurepusmu 1s1 OIICHKH pe3yibTaTOB BHEAYAMTOPHOM CAMOCTOSTEIHHON pabOThl CTyACHTA
SIBISIIOTCSI:

- YpOBEHb OCBOCHUS yUeOHOI0 MaTepHarna;

- YMEHHE UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IPH BBINIOJIHEHUU MTPAKTUYECKUX 3a/1a4;

- c(hOpMUPOBAHHOCTH OOIICYUCOHBIX YMEHUM;

- 000CHOBAHHOCTh ¥ YETKOCTH MU3JI0KEHUS OTBETA.

PacuerHo-rpaduueckas padora Bimovaet 10 3ananuii.

Tpebosanus k pabome: pU PEIICHUN PACUETHBIX 337ad B 00S3aTENBLHOM TMOPSIKE PEKOMEHAYETCS
yKa3bIBaTh (POPMYJIBI, 0 KOTOPBIM MPOBOJSTCS PACUETHI, & TAKXKE JIENAaTh CCHUIKY HA MCIOIb3yeMbIe
3aKOHBI. BpIOOp BapmaHTa OCYIIECTBIISIETCS B COOTBETCTBHM C HOMEPOM 3aYETHON KHUXKKHU CTYJEHTa
(nBe mocneqHIe UQPH HOMEpPa COOTBETCTBYIOT HOMEPY BapHaHTa).

Kpurepun onenku PI'P:
- IPaBUJIBHOCTD BBINOJIHEHHS PACUETHOTO 3aJaHHUS;
- HaJIMYMe CChIJIOK HA 3aKOHBI U ()OPMYJIBI;
- IOJIHOTA U Ka4eCTBO OTBETA HA BOIIPOCHI TEOPETUYECKOrO XapaKTepa.

| mpaBuIBHO penieHHast 3aj1a4a oneHuBaercs B 1 0.

TecTupoBaHuUe SBISICTCS OCHOBHON MTPOMEKYTOYHON MTPOBEPOYHON pabOTOM IO KypCy.

[Tpu MOATOTOBKE K TECTUPOBAHUIO HCIIOJIB3YIOTCS CIEAYIONINE METOAHYECKUE Pa3padOTKH:
ITorynseBa N.A. KOHTpONIbHO-U3MEPUTEIbHBIE MaTEpHUabl MO AUCHUIUIMHE «XuMUs». Paznensi
«O01mas xuMus», «XuMus J1eMeHTOB», « OCHOBBI Oprannueckot xumuny». — Hepronrpu, 2015.

Temamuueckas cmpykmypa bBT3 (vacmo « Obwas xumusny):
1. Uctopus xumun. Ctexuomerpus (15 3amanmii)

2. Ctpoenue aroma (26 3amanuid)

3. Xumu4eckas CBsI3b U CTpoeHHE BemecTna (19 3aganuii)
4. OCHOBBI XUMHUYECKON TEPMOJIUHAMHUKH (23 3a1aHus)

5. OcHOBBI XUMHYeCcKOU KuHeTUKH (31 3amanue)



6. PacTBopHI (28 3amaHmii)
7. PacTBOpbI 351eKTpoauToB (18 3aganuii)
8. OcHoBbl 2nekTpoxumui (40 3amanuii)

Buaber TecTOBBIX 3a1aHUI:

Bun 3ananus KonnuectBo T3 KosmuecTBo npeanoiaraeMbiXx OTBETOB
3agaHus 3aKpbITON CTPYKTYPBI 165 1,2

3amaHus Ha COOTBETCTBUE 26 1

3asaHus HA YIOPSAI0YMBAaHUE 25 |

OO0pa31bl TECTOBBIX 3aJaHUI:

1. 3ananne 3aKpBITOro TUNA
OTtHocuTenbHas MIIOTHOCTH Ta3a A 1o ra3zy B paBua x. OTHOCUTeNnbHas TUIOTHOCTH raza B mo razy A
paBHa:

1) x

2) 2x

3) I+x

4) 1/x

OTtser: 4

2. 3agaHne Ha COOTBETCTBHE
CoOOTBETCTBHE BEIMYMH U €AMHUI] M3MEPEHUS:

1 | Macca A. | aem.
2 | KonnuecTBo BelecTBa B. |r

3 | MonsipHas macca C. | moiib
4 | OTHOoCUTEIbLHAS aTOMHAs Macca D. | r/monb

Ortser: 1B, 2C, 3D, 4A
3. 3aganue Ha ynopsii0uYMBaHHe
[TocnenoBaTenbHOCTh COETMHEHUH IO MEPE YMEHBILIECHHSI TOJIIPHOCTH CBS3U:
A. HBr
B. HCI
C. HF
D. HI
OtBetr: DABC

Kpurepun onienku tecra
| mpaBWIBHBIN U TOJHBIA OTBET = 2 GaJia. [Ipu ycioBuM MHOTOBapMaTUBHOCTH OTBETa OLICHUBAETCS
KaK YUCJIO MPABUIIbHBIX OTBETOB, TAK M HAJIMUKE JIMITHUX WIH HEMPABUIBHBIX (B 3TOM CITy4ae OT OLIEHKH
OTHUMAETCS YacTh Oasa).

MeToauvecKue yKa3aHus JJIs IOMOIIK O0yYaIoIMMCS B YCIICITHOM OCBOCHUH JIUCIIUIUIMHEI B
COOTBETCTBUU C 3alUTAHUPOBAHHBIMU BUJAMH YYEOHON M CaMOCTOSITENILHOW pabOThI OOYYaroIIMXCs
pasmemiensl B CJIO Moodle: http:/moodle.nfygu.ru/course/view.php?id=17010

PeliTHHIOBBIH perjiaMeHT 1o JUCHHUILIIMHE:

No Bun BrimonHseMoii yueOHO#H paboThI KonunuecTso KonuuectBo
(KOHTPOJIHUPYIOIINE MATSPUAITBI) OayuioB (min) | 6amwioB (max)
1 | PaboTa Ha 7a00PaTOPHBIX 3aHATHIX 12 20
2 | ITpoMeXyTOYHOE TECTUPOBAHHKE M0 pa3jiesiaM JTUCHUILIMHBI 27 40
3 | PIP 6 10
KoanyecTBo 0a/1J10B 71l IONYCKA K IK3aMeHy (min-max) 45 70
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http://moodle.nfygu.ru/course/view.php?id=17010

6. ®oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBEeHUsI MIPOMEKYTOYHOM aTTeCTAIUMN 00YYAIINXCS 110
AUCHHUIIJIMHE
6.1. Iloka3are/in, KpUTEPUH U IKAJIA OLIEHNBAHUS

Ha3HAYE€HUH U 001aCTIX
MIPUMEHEHHUST OCHOBHBIX
XHMHUYECKHX BEIIECTB K
HX COCIMHCHHIA,

3HAmMbs. OCHOBHEBIC
3aKOHBI XHUMUH,
KJ'IaCCI/I(I)I/IKaLII/IIO n

CBOMCTBA XHMHYECKHX
2JIEMEHTOB, BEILECTB U
COCJIMHCHUIA,
3aKOHOMEPHOCTH
TIPOTEKaHUSI
XUMHUYCCKUX
TIPOLIECCOB U (haKTOPHI,
BIUSIIOILIME HA CKOPOCTh
u HAaIpaBJICHHE
XAMHUYECKAX PEaKIni;
OCHOBHBIE

3aKOHOMEPHOCTH
TIPOTEKAHUS
SIEKTPOXUMUUECKHIX
IPOLIECCOB;

yMemsb:  TUITAHUPOBATh
XUMHUUYCCKUEC
3KCHepI/IMeHT])I JUJI
MPOBEPKH HAy4YHBIX
TUIIOTE3; 000011aTL
MOJTyYEHHBIE
PpE3yIBTATHI,

61a0emb: METOANKAMH
pacdera 1O OCHOBHBIM
CTEXHOMETPUIECKAM
3aKOHaM:  KOJHMYECTBA
BEILIECTBA, Macchbl,
o0bema rasa, MOJSIPHOM
MAacCBl, MOJIIPHOM
Macchl  JKBHBAJICHTA,
JIIEMEHTHOIO  COCTaBa
CIIO)KHOTO ~ BELIECTBA;
pacuera 1o
XUMHIECKAM

DK3aMEH COCTaBIIIET MEHee
55

[loka3arens [Tkams! OleHUBAaHUSA YPOBHS CPOPMUPOBAHHOCTH
Konsr WHaukaTopsl N N
OLICHUBAHHS KOMIIETCHIMI/3JIEMEHTOB KOMITETCHIUI
OHeHHBaeMI’Df I[OCTI/DKGHI/I}IV (mo m. 1.2. PITM) YpoBHHI Kpurepnu oneHnBanus Orenka
KOMITETEHIMH | KOMIETECHIINI
OCBOCHHUS (TIeCKpUTITOPHI)

OIIK-5 OIIK-5.1 umemas Bricokmii Obmas cymma OamioB 3a OTIINYHO

npedcmaenenue: 0 paboTel B  ceMmecTpe |

CTPOCHMH aTOMOB H 9K3aMEH CcOCTaBlsieT 85

MOJISKYJ; O  BHJIAX Ooutee

XUMUYECKOH cBa3u M | basoBerii | OOmias cymma 0OamioB 3a XOpo1Io

criocobax ee paboTel B cemecTpe U

00pa3oBaHus; 0 9K3aMEH COCTaBIseT Ooiee

XUMHUYECKUX CHCTEMax 65, HO MeHee 85

(pactBOpax, Munu- OOmas cymma OamioB 3a YIOBJIETBO-

KaTaJIMTUYECKUX, MaNbHBIA | pabOTBI B  ceMecTpe | PHUTEIBEHO

JIMCTICPCHBIX, 9K3aMEH COCTaBIIsieT Ooiee

AIIEKTPOXUMHIUYECKUX 55, HO MeHee 65

cucremax, BMC), ux He O6mas cymma O6aijioB 3a | HEylOBIETBO-

CBOHCTBAX; o OCBOEHBI paboTel B ceMecTpe U pUTENBHO
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YpaBHCHUAM; TCIJIOBbIX
3¢ peKToB U cKopocTeit
peaximit;
KOJIMYECTBEHHBIX
XapaKTEePUCTHK
pacTBOpoB
AIIEKTPOIATOB u
HEDJIEKTPOJIHTOB:
BUJOB KOHIICHTPALMH,
pH, TEMIIEPATYPhI
KUTICHUSI ¥ 3aMEP3aHus;
KOJIMYCCTBCHHBIX
XapaKTEePUCTHK
OKHCITUTEIHHO-
BOCCTaHOBHUTEIHHBIX
CHCTEM,
raJbBaHIMYECKUX
SIIEMEHTOB, B
Tporeccax
AIIEKTPOIIN3A,;
MIPAKTHYECKIMH
HaBBIKAMH PabOTHl C
XUMHUYCCKUM
000pyI0BaHHEM u
peaKkTUBaMuU
COOTBETCTBUU
HMHCTPYKLUEH WIH
METOIUKON
TIPOBEICHUS
SKCIIEpUMEHTA c
COOJTIOIEHUEM
TpeOOBaHWA  TEXHUKH
0€30MacHOCTH.

o w

6.2. IlpumepHbIe KOHTPOJIbHBIE 3aJaHNUsI (BONIPOCHI) 1JIA IPOMEKYTOYHOM aTTeCTALNHU

DK3aMeH 10 XUMHUHU MPOBOAMTCS B (hopMe coOeceqoBaHMs 1O SK3aMEHAIIMOHHBIM OWJICTaM.

9K3aM€HaHHOHHHfI OHJIET BKIIIOYAET ABa TCOPCTUUYCCKUX BOIIPOCA U IMPAKTHUICCKOC 3aJlaHHC.

Bonpocs! k 3x3aMeny:

1.

AN

OCHOBHbIE TOJOXEHUSI ATOMHO-MOJIEKYJISIPHOTO YYEHMsI: TOHSTHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHasi €IWMHHLIA MAacChl», «OTHOCUTENbHAas aTOMHas Macca >JIEMEHTay,
«OTHOCHTEJbHAsI MOJIEKYJIIpHAsl Macca BellecTBa». BeliecTBa NpocThie U CIOXKHBIE.

3aKOHBI COXPAHEHUS MacChl BEIIECTBA, KPATHBIX OTHOUIEHUM, IMOCTOSHCTBA COCTaBa. 3aKOH
ABorajsipo, unuciao ABOrajpo, cieAcTBUE M3 3akoHa ABoraapo. [IoHATHS «MOJb», «MoJIIpHas
Maccay, «MOJISIPHBII 00beM».

[lonsiTue  SKBHUBaJEHT. 3aKOH SKBUBAJIECHTOB. BayeHTHOCTh. OKBHUBaJleHTHas  Macca.
DKBUBaICHTHBIN 00beM. CIIocOOBI OMpe/iesie sl YKBUBAJIEHTHOW MACChI CIIOXKHBIX COSAMHEHU.
IIepBbie Monenu crpoenust aroma Mogens Y. ToMmcona. IIpotuBopeunst mogenu. «Ilimanerapnas
Mozaenbpy . Pesepdopma. IlporuBopeumss wmoxmenu cTpoeHmss atoma . Pesepdopna
sKcnepuMeHTanbHbIM JaHHbIM. [Toctynater H. bopa. Henocrarku monenu atoma o H. bopy.
CoBpeMeHHbIE TPEICTABICHHS O CTPOCHUH atoMa. M30TomsI.

DHepreTu4yeckoe COCTOSHUE JIEKTPOHA B aToMe. KBaHTOBBIE UKCIa.

[IpaBuna 3anmogHEHUs] AJIEKTPOHHBIX clloeB B arome (mpuHuun [laynu, mpuHIMI HauMEHbIIEH
SHEpPruy, npaBuwio XyH/a, npasuia KieukoBckoro).

[lepnoanueckuil 3akoH, nepuoanyeckas cucrema snemeHToB .M. MenneneeBa u 31neKTpOHHas
cTpykrypa atoma. CoBpemeHHas (OpPMYJIHpPOBKa IMEPHOAMYECKOro 3akoHa. [lepuoandeckas
3aBUCHUMOCTh  CBOMCTB  JJIEMEHTOB  (SHEpPruUs  HWOHM3AIMH, CPOJACTBA K  DIIEKTPOHY,
ANEKTPOOTPULIATEILHOCTH U Pa3MEPOB aTOMOB) OT 3aIIOJHEHMSI 3JIEKTPOHHBIX CJIOEB.
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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.

CoBpeMeHHbIE MPEJICTABIICHUs 0 XUMUYECKOoU cBa3u. KoBaneHTHas cBsi3b. [|1Ha U SHEprus CBSI3U.
[ToHsiTHE BAJIGHTHOTO yTJIA.

[TonstpHOCTB, MONISIPU3YEMOCTb, HACKHIIIIAEMOCTb, HAIIPABIEHHOCTh KOBAJIEHTHOM CBSI3H.

OCHOBHBIE TIOJIOKCHHMSI METOJa BAJICHTHBIX CBsi3e. [ MOpuam3amusi aTOMHBIX JJIEKTPOHHBIX
opOuTaneit mpu oOpa3oBaHUK KOBAJICHTHOW XMMHUYECKOHN CBSI3U.

Mertoa monekymspabix opoutaneit. Ctpoenue monexkyn H, u O, mo MMO.
JIOHOpHO-aKIENTOPHAsI, IOHHASA U METAJUIMUECKasi CBS3b.

MeXMONEeKyJISIpHBIE B3aUMOICHCTBHSI (BaH-/I€P-BaaIbCOBBI B3aMMOJICUCTBHS, BOJIOPOTHBIC CBSI3H).
[lepBblli 3aKOH TEPMOAMHAMHMKMA TPUMEHHUTEIBHO K XHMHYECKUM cucremam. lloHsTus
COHTAIBINSY, «CTAHAAPTHAS DHTAIBIHNS OOpa3oBaHMs». TEPMOXUMHUYECKHE ypaBHEHUA. 3aKOH
I''1. I'ecca. Cnencreue u3 3akoHa I'ecca.

BTopoii 3ak0H TepMOIMHAMHUKN TPUMEHUTEIHHO K XUMUUYECKUM cucTeMaM. [[oHSITHE «IHTPOTHS,
«cTta"aaptHas sHTponus». Crnenctue u3 3akona ['ecca.

Bo3MOXHOCTh MpOTEKaHUS] XUMHUYECKOW peakUMU. DHTAIBINUWHBIM U SHTPONUNHBIA (aKTOPBHI.
Oueprus ['n66ca. BnusHue TemnepaTypsl Ha IPOTEKAHUE XUMUYECKUX PEAKIUH.

®DakTOpHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW PEaKIMU: KOHIICHTpAlUs (3aKOH JEHCTBYIOIINX
Macc), TeMreparypa (TemrnepaTypHblid KodhGUIIMEHT peakiuu), SHePTUs aKTUBAIIUH.

Karaimm3. Mexanusmbl katanus3a. Buael katanmmsa. [IpuMeHeHne KaTaan3aToOpoB B XUMUYECKHX,
OMOJIOTMYECKHX, TEXHUIECKIX CUCTEMaX.

Xumuyeckoe paBHoBecue. KoHcTaHTa XuMHuYecKoro paBHoBecus. IIpaBunma cmemeHus
xumuueckoro pasHoBecus (mpunnui Jle [larense).

PactBopbl. Bunel pactBopoB (kiaccudukanys N0 pa3audHbIM pu3HakaM). CriocoObl BbIpaXKeHUs
KOHIIEHTPALlUU PaCTBOPOB.

[Iponeccrr pacTBopenus. [IOHITHS «COMBBATHIY, «TUIPATHDY, KKPUCTAIIIOTUIPATHD».
PacTBOpuMOCTh BEHIECTB B pa3MYHBIX arperaTHbIX COCTOSHUSAX. DaKTOpbl, BIUSIOIIME Ha
PacTBOPUMOCTH BEIIECTB. 3aKOH pacIpeaesieHus. DKCTPaKIIHSL.

3akoHn ['enpu u 3akoH Pays nis uneanbHbIX pacTBOpOB. DOynuockonus. Kpuockomnus.

OcmMmoc. Ypasaenue Bant-I'odda ayis onpeneneHnss 0CMOTHYECKOTO JaBICHUS.

PactBopbl anekrponuroB. Teopus anexkrposntudeckord auccoumanuu C. Appenuyca u J[.U.
Meneneesa.

[TokazaTenu MpoLECcCOB ANEKTPOJUTUUYECKON JHUCCOLMALMU: CTENEHb JMCCOLUMALUM, KOHCTaHTa
JUCCOITHAIUY, KQXYIIAsICs CTENIEHb AUCCOIMAIINH, aKTUBHOCTD AJIEKTPOJIUTA.

PaBHOBecue B pacTBOpax MajaopacTBOPUMBIX AJIEKTPOIUTOB. IIpon3BeneHne pacTBOpUMOCTH.
DNeKTpoNMTHYeCKasi JTuccolmalus Bojbl. Bomopoansiii mokazarens. CrocoObl ONpeeseHus
BOJIOPOAHOTO MOKa3aTeJsl.

Iuapomu3 comeit. Ilokaszarenu mporeccoB Tuaposn3a (CTENEHb THUAPOIN3a W KOHCTaHTa
ruaponuza). GakTopsl, BIUAIOIIAE HA 3TH MPOIECCHI.

[TonsiTe 00 OKMCIUTETHLHO-BOCCTAHOBHUTENBHBIX Mporeccax. CTeneHb OKucaeHus. BaxkHelmue
OKHUCJIUTEIH U BOCCTAHOBUTENH, 3HAUYEHUE B MPOMBIIINIEHHOCTH U OBITY.

Merton snekTpoHHOr0 6ananca. MeTo1 HOHHO-MOJIEKYIISIPHBIX TOTyPEaKIUi.

XUMHYECKUE UCTOYHHUKHU 3JIEKTPUUECKON IHEPTUH. DNEeKTpoHble noTeHuansl. DJ(C. YpaBHeHue
Hepncra a1t onpeenenust 31eKTPOAHBIX TOTEHIIHAIOB.

CranmapTHBIN BOIOPOIHBIN 351eKTpoa. CTaHIapTHBINA 3JE€KTPOAHBIN OTEHIMAN. Psag HanpsokeHui
METaJUIOB.

OnekTponu3 M ero 3akoHbl. llocinegoBaTeNbHOCTh JIIEKTPOAHBIX THpoueccoB. I[Ipumenenue
3JIEKTPOJIN3A.

Koppo3us u 3ammra meramioB. Buasl koppo3un. ®akTopsel, BIUSIOLME HA CKOPOCTh KOPPO3UHU.
Crioco0pl 3a1UThl METAIJIOB OT KOPPO3HH.

TunoBoe MNPaKTUIECCKOEC 3aJaHUE

l.
2.

Onpenenuts MOJIIPHYIO MaccCy BEIIECTBA.
CdopMynupoBaTh 3aKOH WJIH MOJOKEHHE.
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YKazaTh THII CBSI3U B COCTUHEHHSIX.

Hamucatp snexkrpoHorpaduyeckyo GopMyIty dJIeMeHTa.

CocraButsh cxemy Bemiectsa no MMO.

CocTaBUTh KHHETHUECKOE YpaBHEHUE JIJISl pEAKIIUU.

CocTaBUTh JEKTPOHHBIN OaaHC U 3IEKTPOHHbIE noypeakiuu it OBP.
CocTaBuTh CTPYKTYPHYIO (POPMYJTy BEIIECTBA.

OmnpenenuTs HOPMAIBHOCTH PACTBOPA.

LN kAW

Kpurtepun ouneHku:

KoauuecTBo
Ha0paHHBIX
0aJJI0B

XapakTepHCTHKA 0TBETA HA TEOPETHYECKUI BONPOC / BBINOJIHEHHS

KoMnereHuuu
NPaKTHYECKOro 3a1aHus

JaH mnonHBIA, pa3BEpHYTBHI OTBET Ha IIOCTABJIEHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHWUH IO TUCHUIUIMHE, JOKAa3aTeNbHO PACKPBITHI
OCHOBHBIE TOJIOXKEHHS BOIIPOCOB; B OTBETE IIPOCIICKHMBAETCS YETKas CTPYKTYpa,
JIOTHYECKasl IOCeI0BATENbHOCTh, OTpPaXkarolas CYIHOCTh PACKPBIBAEMBIX
MOHATHUH, TEOpUH, SBJICHUIH. 3HAHHWE MO MPEIMETY JICMOHCTpPHpYyeTcs Ha (oHE
MIOHMMAaHMUsI €T0 B CUCTEME JJaHHOH HayKU U MEXIUCLUUIUIMHAPHBIX cBs3eil. OTBeT 24-30 0.
WU3JI0KEH  JIUTePaTypHbIM  SI3BIKOM C  HUCIOJNB30BaHHEM  COBPEMEHHOI
JUHTBUCTHYCCKOH TEPMHUHOIOTMHA. MOryT OBITH JOIYIICHB HEIOYETHl B
OTIpeNIeICHUH TIOHSATHHA, UCIPABICHHBIC CTYJCHTOM CaMOCTOSTEIHHO B IIPOIecce
OTBeTa.

B npakTtryeckoM 3a1aHuK MOXKET OBITh TonynieHa 1 dakTudeckas onmmoka.

JaH mosHbIi, pa3BepHYTHIA OTBET HA MOCTABJIEHHBIA BOIPOC, ITOKAa3aHO YMEHHUE
BBIJICIUT ~ CYIIECTBEHHBIE M  HECYIIECTBEHHbIE MNPU3HAKH, IPUYUHHO-
CIIeACTBEHHbIE CBsA3u. OTBET UYETKO CTIPYKTYPUPOBAH, JIOTHYEH, H3I0XKEH
JUTEPATypHBIM S3BIKOM C HCIIOJB30BAHMEM COBPEMEHHOM T'HCTOIOTHYECKOI 16-23 6.
TCPMHUHOJIOTUH. MOFyT 6I:ITI> J0NYyHICHBI 2-3 HETOYHOCTH WM HE3HAUYMTECILHEIC
OLIMOKH, UCITPABJIEHHBIE CTYIEHTOM C IIOMOLIBIO NIPEIOIaBaTEs.

OIIK-5 (OTIK- B npakTHyeckoM 3a1aHiK MOTYT OBITh JIONyHIeHb! 2-3 akTHuecKue OMNOKH.

5.1 > "
) HaH HEAOCTATOYHO IMOJIHBIM M HEAOCTATOYHO PA3BCPHYTHIU OTBCT. Jloruka u

MOCIIEI0BATENEHOCTh M3JIOKEHUSI MMEIOT HapymieHus. JlomymieHsl ommOku B
PacKpeITHM TOHATHH, yrorpebineHnn TepMuHOB. CTyIeHT He crocoOeH
CaMOCTOSTENIPHO BBIJICIUTD CYIICCTBCHHBIE W HECYIICCTBCHHbBIC IPU3HAKU H
NIPUYMHHO-CIICACTBEHHBIE CBA3U. B OTBeTe OTCYTCTBYIOT BHIBOIBL. YMEHHE
PacKkpbITh 3HaueHHe OOOOIICHHBIX 3HAHWK HE TOKa3aHo. PeueBoe odopmieHne
TpeOyeT MOIPaBOK, KOPPEKIIHH.

B npakTtryeckoM 3a1aHUM MOTYT OBITh JOMYIICHBI 3 (DaKTUYECKUX OMIMOOK.

6-156.

OtBet npencTaBisieT co00i pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIINOKaMH
mo Bompocy. IIpucyTcTByIOT (GparMeHTapHOCTh, HETOTUYHOCTH H3JIOXKEHHUS.
CTyIeHT HE OCO3HAaeT CBs3b OOCYXKIAeMOro BOIpOca MO OWIETy ¢ APYrHMHU
O6'I)CKTaMI/I JUCHUIIIINHBI. OTCyTCTBy}OT BbBIBO/IbI, KOHKpE€THU3alusa u
JIOKa3aTeJIbHOCTh  W3JIOKeHMs. Pedbr  HerpamoTHas, TEpPMHHOJOTHS  HE
HCTIONB3yeTCsl. JOMOMHNTENbHBIE ¥ yTOYHSIONIME BOIPOCH ITIPENojaBaTellsi He
MIPUBOJIAT K KOPPEKIIMU OTBETA CTYACHTA.

[pakTHueckoe 3aJaHue HE BHIMOIHEHO.

unu OTBET Ha BOMPOC MOTHOCTHIO OTCYTCTBYET

uru OTKa3 OT OTBETa

0-5 0.

6.3. MeTonnueckne MaTepHaJibl, ONpeae/asiioye Npoue ypbl OeHUBAHUSA

XapakTepHCTHKH MPOLeIYpPhI

Bun npouenypbt JK3aMeH

[lenp nponenypsl BBIABHTH cTerneHb chopmupoBanHocTH komnereHmuu OITK-5 (OITK-5.1)

JlokanbHBIE aKTBHI By3a, | [lonoxkeHHe O TMPOBENCHUHM TEKYIIETO KOHTPOJS YCIIEBAeMOCTH U
perIamMeHTHPYIONIUe NPOMEXYTOYHOM arrectamuu  oOyuatonmxcst CBOY, Bepcus 3.0,
MIPOBEJIEHHUE MPOLIEAYPBI yTBepAkAEeHO pekTopoM CBOY 19.02.2019 r.

[Tomoxenue o 6amrbHO-peiTuHTOBO# cucteme B CBDY, Bepcus 4.0,
yTBepxaeHO pekTopom CBDY 21.02.2018 r.
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CyOBeKTHI, Ha KOTOPBIX
HanpasJieHa [poLeaypa

CTyaeHThl 1 Kypca OakanaBpuara

ITepuon MPOBEICHUS
IPOLENYPBI

Becennss sk3aMeHaMOHHAS CECCHS

TpeOoBaHUs K MOMEIICHUSIM W
MaTepUaaIbHO-TEXHUYECCKHM
Cpe/IcTBaM

TpeboBanus K OaHKy | -

OLICHOYHBIX CPEJCTB

Onucanue NpoBeleHNs | DK3aMeH NpUHUMaeTcs B ycTHOH (opme mo OmieraM. DK3aMeHAMOHHbIH

MIPOLEAYPBI Oujer nmo [AWMCIMIUIMHE BKJIIOYAeT JBA TEOPETHUECKUX BONpoca U
MIpaKTHYeCcKoe 3aaHue. Bpems Ha moAroToBky — 1 acTpoHOMHYECKHH yac.

[xans oneHuBanus | lllkana oneHMBaHus pe3yabTaTOB NpuBeAeHa B om. 6.1 u 6.2. PIIJ]

pE3yIBTaTOB

Pesynbratsr mporeaypol

B pesyaprate cmaum Bcex 3amanmii st CPC crymeHTy HeoOXomnMo
Habpath 45 6amioB, 4YT0ObI OBITH JONYIIEHHBIM K 9K3aMEHY.

15




7. IlepedyeHb 3JIEKTPOHHBIX M MEYATHBIX Y4eOHBIX M31aHUH

ITegatHsle
W3IaHUS: HAJTMIUe
5 HB TH (¢)) DJNeKTpOHHBIE
ABTOp, Ha3BaHHE, MECTO U3JAHUS, U3AATEIBCTBO, TOJ] U3JAHUS CBDY W3JaHUSL: TOYKA
Ne y4eOHOM TUTepaTyphl, BUA U XapaKTePUCTUKA HHBIX ’ JloCcTyIa K pecypey
kadeapanpHas
MH(OPMALMOHHBIX PECYPCOB GHOIHOTCKA I (HauMeHOBaHHE
OBC, Ob CBDY)
KOJI-BO
9K3EMILISIPOB
OcHoBHas JuTepaTypa
1 | Bamaes, ®@. 3. OOuiast xumus : yueOHOe mocobdme : [16+] / . 3.
Bbanaes. — Mocksa ; Bonorna : Undpa-Umxkenepus, 2024. — 352 c. : 9BC
mwi., Tabn. — Pexmm gpocryma: mo moammcke. — URL: YHuBepcurerckas
https://biblioclub.ru/index.php?page=book&id=727181. — i oubnmoTeka
Bubmuorp.: c¢. 338. — ISBN 978-5-9729-1714-3. — Texkct OHJIAMH
SJIEKTPOHHBIN.
2 | I'munka, H. JI. O0mas xumus : yueOHuK 1711 By30B / H. JI. ['muaKa ;
mon pemakmuei B. A. IlomkoBa, A. B. babkoBa. — 20-e wu3g.,
niepepad. u gor. — Mocksa : M3garensctBo FOpaiit, 2025. — 717 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-19092-2. — Tekcr : - OIT IOPAVT
anekTpoHHbIH // OOpazoBaTenpHas rwiaTgopma FOpaiT [calT]. —
URL: https://urait.ru/bcode/569090
I'pudp YMO BO
3 | I'muuka H.JI. O6mas xumus. — M.: Uarterpan-Ilpecc, Kunopyc, 2009
(u 6onee nozaHMe n3ganus). 752 c. 25 -
Honymeno MBuCCO CCCP
4 | 'muaka H.JI. O6mas xumust / mon pexn. B.A. ITonkosa, A.B. babkosa.
- M., 2010. 886 c. 20 -
Jonymeno MBuCCO CCCP
5 | O6mas n Heopranmdeckas XuMus : yaeOHoe mocodue : [16+] / B. B.
Henncos, U. A. [leancoBa, B. M. Tananos, T. U. /IpoBoB030Ba ; IO,
pea. B. B. [lenucosa, B. M. Tananosa. — PocroB-na-Jlony : ®denukc,
2013. - 576 c. : nn., cxeM., Tabi. — (Beicmiee oopazoBanue). — Pexxum 9bC
JOCTyIIA: o TIOJIINCKE. — URL: YHuUBEpCcUTETCKAs
https://biblioclub.ru/index.php?page=book&id=271598. — bBubnuorp. i OubIHOTEKA
B KH. — ISBN 978-5-222-20674-4. — TexcT : 37IeKTPOHHBIH. OHJIAIH
PexomennoBano MexayHaponHOHW akajieMued HayKd M MPAaKTUKU
OpraHu3alUy ITPOU3BOJCTBA B KayecTBE y4eOHOro mocobus uist
CTYZICHTOB BY30B
6 | Cunopos, B. 1. O6mas xumust : Yue6. s Byzos / Cunopos B. U. ,
Ycrunona lO. B. , Hukngoposa T. I1. - Mocksa : U3natensctBo ACB,
2014. - 440 c. - ISBN 978-5-93093-285-9. - TekcT : 3MEKTPOHHBIH // 9BC Koncynprant
OBC  "KoncymbraHT  cTyzneHTa" [cafit]. - URL i CTyJeHTa
https://www.studentlibrary.ru/book/ISBN9785930932859.html. -
PexxuM JOCTYyNA : 110 MOJTIHCKE.
7 | Xumus = Chemistry : yuebHoe mocodbue / B. B. Baiituep, E. B.
KonsieBa, O. A. HeBonuna, JI. X. Ackaposa ; Hayd. pea. M. I'. iBanoB
; nep. Ha auri. E. B. Kownsesoii ; VYpanbckuit QenepanbHblii 3BC
yHuBepcureT uM. nepsoro Ilpesunenta Poccun b. H. Enpnuna. — YHuBepcurerckas
ExarepunOypr : UznarensctBo Ypansckoro yHusepcurera, 2020. — i oubimoTexa
162 c. : wn., tabn. — Pexxum noctyma: mo mommucke. — URL: OHJIAMH
https://biblioclub.ru/index.php?page=book&id=699275. — Bubmuorp.
B KH. — ISBN 978-5-7996-3091-1. — TekcT : 3JIeKTpOHHBIH.
JlononHuTenpHas auTepaTypa
1 | Apremenko A .M. Opranuueckas xumus. — M.: Beicin. nixomna, 2002. 10 )

PexomennoBano MO PD
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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

2 | Benonoros, B. A. OOmias Xumusi : MHOTOBapHaHTHBIC 3aJa4yd :
yuebHoe mocobue : [16+] / B. A. Bemonoros, JI. C. bensiera, O. T'.
CmonbHuKoBa. — Mocksa ; Bonorna : Mabpa-Umkenepus, 2026. — IbC
. . . YHuBepcuterckas
156 c. : wmn., tabn. — Pexxum mocryma: mo mommmcke. — URL: - GuGImOTeKa
https://biblioclub.ru/index.php?page=book&id=727182. — OHJIAMH
Bubmuorp.: c¢. 144. — ISBN 978-5-9729-2695-4. — Texct
SJIEKTPOHHBIN.
3 | BocrpukoBa, H. M. Xumus : yueObHoe mocobue : [16+] / H. M.
BocrpukoBa, I'. A. Koponesa ; Cubupckuii denepanbHbIH
yHuBepcuTeT. — KpacHosipck Cubupckuii  denepanbHbIN 9bC
yuuBepcurer (COVY), 2016. — 136 c. : w1, Tabm., cxem. — Pexxum YHuBepcUTeTCKas
JIoCTymna: o MOATHCKE. URL: i OuOIHOTEKA
https://biblioclub.ru/index.php?page=book&id= 497755 - OHJIAMH
bubmuorp.: c¢. 130. — ISBN 978-5-7638-3510-6. — Tekcr
JIEKTPOHHBII.
4 | I'apummn, A. II. Xumudeckue tepmuHbl. CiioBapb : y4eOHHK IS
By30B / A. II. 'apimn, B. B. MopkoBKHH. — 2-€ W31., UCIIP. U JIOII.
— Mocksa : M3parensctBo FOpaiit, 2026. — 452 ¢. — (Bricmee <
obpazoBanue). — ISBN 978-5-534-04639-7. — Tekct i OITIOPANT
anekTpoHHBIH // OOpa3zoBaTenmpHast TmaTdopma FOpaiT [calT]. —
URL: https://urait.ru/bcode/585729
5 | T'punkeBud, A. M. Obmas u opranndeckas xumus : [16+] / A. M.
I'punkeBny ; Hayunas kaura. — 2-e u3a. — Caparos : Hayunas kawura, 9bC
YHUBEpCUTETCKAS
2020. — 236 c. — Pexmm pocryma: mo mommmcke. — URL: - 6uGamOTeKa
https://biblioclub.ru/index.php?page=book&id=578330. —ISBN 978- OHUJTAITH
5-9758-1929-1. — TekcT : 2JTEKTPOHHBIH.
6 | Koposun H.B. O6mas xumusi. — M.: Beiciast mikona, 2003. 557 c. 40 )
Pexomengosano MO PO
7 | HoBuxoBa, I'. B. OOmas u HeopraHu4eckass XHMHUS :@ XHMHS
9JIEMEHTOB : y4eOHoe mocodue : B 3 yactsx : [16+] /I'. B. HoBukosa,
A. C. Kazauenko ; Cubupckuii ¢enepanbHbIi YHHBEPCHUTET. — 9BC
KpacHosipck : Cubupckuii ¢penepansslii ynusepcuret (COY), 2022. YHuBepcurerckas
— Yactp 1. — 108 c. : un. — Pesxxum gocryna: nmo nognucke. — URL: ) OnOIMoTEKA
https://biblioclub.ru/index.php?page=book&id=705535. OHJIAMH
Bubmuorp.: c. 104. — ISBN 978-5-7638-4632-4 (4. 1). — ISBN 978 5-
7638-4631-7. — TeKcT : 2IIEKTPOHHBIN.
8 | Ilerpona, T. I1. Obm1ast u HeOpraHUYecKass XuMIs : yaeOHOe mocoone
: [16+] / T. II. Tletpoma, H. III. MudraxoBa ; mog pea. A. M.
KysnemoBa ; Ka3zanckuii HalMOHANBHBIA HCCIEAOBATEIHCKUN
TEeXHOJIOTHYeCKUi  yHHBepcuteT. — KazaHb Kazanckuit 9BC
HallMOHAJIbHBIN UCCIIEI0BATENIbCKUN TEXHOJIOTHUECKUN YHUBEPCUTET YHuBepcuTeTcKas
(KHUTY), 2017. — 408 c. : Tabxa., cxem., ni. — Pexkxum nocryna: mo i oubimoTexa
MIOJIUCKE. URL: OHJIAMH
https://biblioclub.ru/index. php‘7page—book&1d 560885. -
Bubnuorp.: c. 367-368. — ISBN 978-5-7882-2174-8. — Tekcr :
SJICKTPOHHBIN.
9 | PabunoBuu B.A., Xaun 3.5. KpaTkuii XuMuUdeckuii CripaBOYHUK. — 3 i
JI.: Xumus, 1991.
10 | PemernukoBa, E. A. bazoBrIil kKypc mo o0melf, HeOpraHU4ecKoi u
oprann4eckoit xummn : yaeOHuk : [16+] / E. A. Pemrernuxosa, O. B.
Hsa6m0 ; KOxusIit denepansHbli yHHBepcHTeT. — PocToB-Ha-/lony ; 9bC
Taraupor : FOxxHbIi Genepaabubliil yausepeutet, 2020. — 184 ¢. : ., YHuBepcuTeTcKas
Tabm., cxem. — Pexum goctyma: mo moamucke. — URL: i OoubIHOTEKA
https://biblioclub.ru/index.php?page=book&id=612256. - OHJIAMH
bubnuorp.: c. 180. — ISBN 978-5-9275-3502-6. — Tekcr
JIEKTPOHHBIIL.
11 | Crace H.®. CnpaBoyHMk 1O 0OIlIEHl HEOPraHWYECKOH XUMHU:
yueOHOoe Tmocobme. — Tomck: ToMCKHII MOMUTEXHUYCCKUI
YHUBEPCUTET, 2014 [OnexTponnoe U3JaHue]. - ) 3BC IPR SMART

http://www.iprbookshop.ru/34718.html PexomeHnoBaHo B KadecTBe
yueOHOro nocobus PeaakinoHHO-U3aTeIbCKUM CBETOM TOMCKOTO
MTOJUTEXHUYCCKOTO YHUBEPCUTETA
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https://biblioclub.ru/index.php?page=book&id=727182
https://biblioclub.ru/index.php?page=book&id=497755
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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
http://www.iprbookshop.ru/34718.html

12

XamuroBa, A. 1. OcHOBBI opraHnueckoi XuMuu. OpraHuyeckue
MOJIMMEpHbBIE MaTepuallsl : yaebHoe mocodue : [16+]/ A. U.
XamuroBa, T. E. Byceiruna, JI. B. AutoHOBa ; oa pen. A. M.
Ky3snenosa ; Kazanckuii rocyjapCTBEHHBIH TEXHOIOTMUECKHMA
yHuBepcureT. — Kaszans : Kazanckuil HaoHanbHbIi
HCCIIeIOBATENBCKUI TexHOMornueckuii yausepcuteT (KHUTY),
2010. - 97 c. : ., Tabn. — Pexxum mocryma: no moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=258805. —
Bubmorp. B k1. — ISBN 978-5-7882-1208-1. — Teker :
3JIEKTPOHHBIN.

9BC
YHuBepcuTeTcKas
OnOIMoTEKA
OHJIAVIH

13

Xumust : yueonoe nmocooue : [16+]/ UW. J1. 3vikoBa, JI. B. Haiimymiuna,
M. I1. [pokymkuna, O. 1O. Illepbakosa ; Cubupckuii peaepanbHbIit
yHuBepcuteT. — KpacHosapck Cubupckuit  denepanbHbIid
yausepcurer (COVY), 2021. — 180 c. : mi. — Pexxum noctyna: mo
MIOJIITHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=706627. -
Bubnuorp.: c. 166-167. — ISBN 978-5-7638-4490-0. — Tekct :
SJIEKTPOHHBIN.

9BC
YHuBepcurerckas
oubIMoTeKa
OHJIAVIH

14

Yukwn, E. B. Xumus : yuebHoe mocodue : [16+] / E. B. Uukun. —
Tomck ToMCKUIl TOCYIapCTBEHHBIH YHHUBEPCUTET CHCTEM
YIpaBJICHUS U paguodieKTpoHukH, 2012. — 170 c. — Pexxum moctyma:
o MOJIITHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=208956. — ISBN 978-
5-4332-0034-0. — TekcT : 3JTEKTPOHHBIH.

9BC
YHuBepcuTeTckas
OubIMoTEeKa
OHJIAIH

Meronndeckue pa3padOTKH BY3

a

3aiinea H.B. JlaGoparopHslii mpakTHKyM 1O 00LIeH XUMUH. —
Tomck, 2006.
PexomennoBano JIBPYMIL

56

IMorynsiera U.A. KOHTpOIbHO-H3MEPUTEIHHBIC MATCPHAIIBI 10
JUCIHIUTHHE « XUMHUsD»: pa3aeisl «O0Imas XuMus, « XUMHUs
3JIeMEHTOBY, « OCHOBHI OpraHnYecKoi Xumum» / COOPHHUK TeCTOBBIX
3amanuid. — Heprourpu, TU (¢) CBDY, 2015, 2020.

33+2

Horynsesa MN.A. Kypc nexkumii-npeseHTanuii MO AUCLUILINHE
«XuMuI»
http://moodle.nfygu.ru/course/view.php?id=17010

CJI0 Moodle TH ()
CBOY

DJIEKTPOHHBIC PECYPCHI

Xumus. [oaroroBka k EI'D: mpakT. mocobue 1o BEITOTHEHHIO
TECTOBBIX 33/IaHUH. [ DIEeKTPOHHBIE TEKCTOBEIE TaHHbIE]|. — M.:
Hosgas mxoma, 2009.

WsrotoBurenn: OOO «YpalbCcKuil SIEKTPOHHBIA 3aBomy». JIuil.
MIITP P® cepust BAD Ne 77-15 ot 21.09.2007, OOO «Cenenay.
JIunensus BA® Ne 77-246 ot 21.07.2006, OO0 «PemnmuMactep».
JIunenzus BA® Ne 77-41 ot 15.10.2007, OO0 «[uck IIpo ITnrocy.
JInnensus BA® Ne 77-292 ot 12.02.2008, OOO «Pentallpom».
JIunenzus BA® Ne 77-242 ot 31.03.2006.
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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=17010
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 MaTePUAJIbLHO-TEXHUYECKOH 0a3bl, HEO0OXOAUMOM AJIs1 OCYLIECTBICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIINHE

Ne Buabl yueoHbIX HanmeHoBaHMe ayauTOPHIA,
. . Ilepedyenn obopynoBanus
n/n 3aHATHIT® Ka0uHeTOB, J1a00opaTopuii M mp.
1. | JlekuuoHHEIE MynbTUME TUIHBIA KaOWMHET NHutepakTuBHasA 10CKa,
3aHATUA HOYTOYK, MyJIbTUMETUIHBIHI
IPOEKTOP
2. | IlpakTuueckue YueOHast 1abopaTOpHst XUMUU XuMHU4YecKas 1ocya,
3aHATUSA (xabunet Ne 108 VJIK) XUMUYECKHUE PEAKTUBBI,
(;1abopatopHbie HarpeBaTelbHble IPUOOPHI,
paboThI) TEPMOMETPHI
3. | CPC Aynuropun aiisg CPC (A511 YAK, | KomnbroTepsl ¢ BEIXOAOM B
402 VJIK) Wurtepuer

10. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOIHH, HCIIOJIb3yEeMBbIX IIPH OCYIIECTBJICHUH
o0pa30BaTe/IbHOIO NpoLecca M0 JHCUHUIIMHE, BKJII0Yasi epedyeHb IPOrpaMMHOro odecnedeHust
U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. IlepeyeHp HH(POPMALNMOHHBIX TEXHOJIOTHI, MCHOJb3YeMbIX TMPH OCYLICCTBJICHUH
00pa30BaTeIbLHOIO MpoLecca 1o JMCUUIIINHE

o MCIIOJIb30BAaHUE HA 3aHATUSAX AJIEKTPOHHBIX U3JaHUH (UT€HUE JIEKINH C UCTIOJIb30BAaHUEM
CJIaiiI-NIpe3eHTALMH, SJIEKTPOHHOTO Y4eOHOTro MOCOOMs, MHTEPAKTHUBHBIX NPUIOKEHUH, MaTepUualoB
00pa30BaTeNbHbIX U HHPOPMAIIMOHHBIX CAlTOB [0 XMMUH), BUIEOMATEPHAIIOB;

. opraHu3aIysl B3auMOACHCTBUsA ¢ oOyuaromumucs nocpeactsom CJIO Moodle, B T.4.
KOMIIBIOTEPHOE TECTUPOBAHUE;
. OpraHu3aIus ayJuTOpHOW (JIGKIIMOHHOW) W CaMOCTOSITENIbHOW paboOThl CTYICHTOB

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

10.2. IlepeyeHb NPOrpaMMHOro odecnevYeHust
MS PowerPoint, MS Word, oduchsie cepBuchl Yandex (JOKyMEHTHI, IPE3CHTAIINHN, TAOTHIIHI)

10.3. Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Auetnn.py — https://acetyl.ru/

2. NntepaktuBHas [lepuonnyeckas tabauua — 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, CpeodCcme NPOMeNCYMOUHO20 KOHMPOJIS) ¢ YKA3AHUEeM NYHKmMoe pabouetl npoecpammol. Camo codepoicanue usmeHeHu
ohopmasiemcst RPUNOIHCEHUEM NO CKBO3HOU HYMepayuu.
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