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1. Ilesn ocBOEHMS AUCIUILJINHDI.

K 0CHOBHBIM LeJISIM OCBOCHHS JUCHUILUINHBI « XUMHUS» CIETYyET OTHECTH:

— ¢popMUpPOBaHKE HABBIKOB COBPEMEHHOT'O XUMUYECKOTO MBIIIICHUS;

— (opMHUpOBaHHE HABBIKOB HCIOJB30BAaHUSI XMUMHUYECKUX 3HAHUW W yYMEHUH B
IIPAKTUYECKOMN NEATEIbHOCTH;

— BOCIIUTaHUE Y CTYJCHTOB XUMHYECKOW KYJbTYpbl, KOTOpas BKJIIOYAET B ceOs
BbIPAOOTKY MPEICTABICHUNA O POJIU U MECTE XMMHUU B COBPEMEHHOM MUpE, MOTPEOHOCTH
KPUTUYECKA OCMBICIMBATh W  HCIOJIB30BaTh JUIsl TONOJHEHHS CBOMX 3HAHHUU
aHAIUTUYECKYI0 HMH(POPMAIIHIO;

— (GopMHpOBaHHE €CTECTBEHHOHAYYHBIX TMPEACTABICHUI O BEIIECTBAX W
XMMHMYECKUX IIpoleccax B IPUPOAE, TEXHUKE, MPOU3BOACTBE MaTepUalioB U
000py10BaHUs AJIsl HPOMBIIIJIEHHOCTH.

K 0CHOBHBIM 3a7a4aM OCBOECHUS AUCLUIUIMHBI « XUMUS» CIEYET OTHECTH:

— OCBOEHUE TEOPETUYECKUX IMPEACTABICHHUM, COCTABISIIONMX (YHAAMEHT BCEX
XUMUYECKUX 3HAHUU U CBOWCTB 3JIEMEHTOB U 00pa30BaHHBIMU MMHU MPOCTHIX U CIOMKHBIX
OpraHUYEeCKUX U HEOPTaHUYECKHUX BEILECTB;

— W3Y4YEHHE MEXaHW3Ma IIPOILIECCOB M YCIOBUW MX IPOBEACHUS B NPHUPOAEC M Ha
NPOU3BOJACTBE (OCHOBBI XUMHUYECKOW TEPMOJUHAMHKHM, KHHETHUKH, pPaBHOBECHS,
AIIEKTPOXUMUYECKHUE MPOIIECCHI);

— OCYILECTBJICHHE HEOOXOJUMBIX pacyeTOB, CBS3aHHBIX C IPUTOTOBICHUEM
pPacTBOPOB U aHAJM30M BEUIECTB;

— IPOBEJICHHUE aHaJM3a MaTepPUaJIOB U TEXHUYECKUX CPEJICTB.

2. Mecto aucuumiinnsl B ctpykrype OOII cnenmnanurera.

Huctummaa  «Xumus»  (b.1.1.11) otHocuTcs kK uucny mpodeccuoHaTIbHBIX
yueOHbIX aucruiuimd 6a3oBoil yactu (b.1.1) brnoka 1 «ducrummmasl (Moxynu)» (b.1)
MIPOTPAMMBI CIICIIHATTUTETA.

JlucrumnHa « XUMUSD» B3aUMOCBSI3aHa JIOTHYECKH U COJIEPIKATeIbHO-METOINICCKA
CO CIEAYIOIMMU JuciuInHamMu U npaktukamu OOIT:

B 6a3oBoit yactu bioka 1 (b.1.1):

— du3uKa;

— TeopeTnueckass MExaHUKa;

— ConpoTuBIIeHHE MaTEPUATIOB,;

— MarepuanoBeeHue;

— DHepreTHYeCcKue YCTAaHOBKU aBTOMOOMIIS M TPAKTOPa,;

— MexaHnKa KOMITO3UIIMOHHBIX MaTepHaIOB.



B BapuatusHoii yactu bioka 1 (b.1.2):

— Teopus ynpyroctu;

— Teopus m1aCTUYHOCTH;

— Teopus non3y4decTy;

— OCHOBBI PU3UKHU MPOYHOCTU U MEXaHUKA pa3pyIICHUS.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsI M0 TUCHHUILIMHE (MOTYJTIO0),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00pPa30oBaTeILHOM
NMPOrpaMmabl.

B pesynbrare ocBoeHMsS AMCHUIUIMHBI (MOIyJs) y oOydaromuxcs (opMUPYIOTCS
CIIEIYIOIINE KOMIIETEHUMU U JIOJDKHBI OBITh JOCTUTHYTBHI CIIEAYIOIINWE PpEe3yJbTaThI
oOydeHus Kak 3tan (JOpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIINMI:

B pesyasbTare
OCBOEHMS
Kon o0pa3oBaTe/ibHOI Ilepeuenb MIAHNUPYeMbIX Pe3y/JbTATOB
KOMIIeTeHI[HH NPOrpamMmbl 00y4eHHUsI MO AUCUUILINHE
00yYarouuiicst J0/1KeH
00J12a1aTH
OK-7 TOTOBHOCTBIO K 3HATh:
CaMOpa3BUTHIO, e crocoObl CaMOOPIaHU3alUH U PA3BUTHUS
camopean3alui, CBOET0 MHTEJUIEKTYaJIbHOI'O YPOBHS;
HCII0JIb30BAHUIO e crocoObl CaMOOPTraHU3aluy U Pa3BUTHS
TBOPYECKOTO CBOCTO KyJIbTYPHOI'O, JyXOBHOT'O U
HnoreHIraia HPaBCTBECHHOT'O YPOBH:I,
e crocoObl CaMOOPTaHU3aluY U Pa3BUTHS
CBOETO (PU3UYECKOTO U
pohecCuoHaNBbHOTO YPOBHS;
yMeThb:
® HAaXOJAWUTh HEJIOCTATKU B CBOEM
OOLIEKYJIbTYPHOM U
npo¢eCCHOHATBLHOM YPOBHE pa3BUTHS,
® CTPEMUTHCS YCTPAHUTh HAlJICHHbIE
HEZ0CTaTKU B CBOEM Pa3BUTHUH,;
BJIA/1€Th:
e HaBBIKAMU CaMOPa3BUTHS,
e HaBBIKAMU CaMOpeaTU3aIiiy;
® HAaBBIKAMHU HCIIOJIb30BAHUS CBOETO
TBOPUYECKOTO MOTEHIMAIA.
OIIK-4 CIOCOOHOCTBIO K 3HATh:
camMo00pa30BaHUIO U ® 3HATh OCHOBHBIE METO/bI M MIPUHLIUIIBI
HCTIOJIL30BAHUIO B MOMCKA U KJIacCU(PUKAIMHA HHPOPMAITUH




MPaKTUYECKON B MHTEPHETE U 3JIEKTPOHHBIX

NEeATEILHOCTH HOBBIX OouoIMoTEKaX;

3HAHWUU U YMEHUH, B TOM | YMeTh:

qucie B 001acTIX ® yMeTh HaXOJAUTh, KiIacCU(UIUPOBATH U
3HAHUH, OLICHUBATh HAlICHHYIO0 HH(POPMAIIHIO, A
HEIOCPEICTBEHHO HE TaK e UCIOJIb30BaTh €€ JUIs

CBSI3aHHBIX CO cepoil IIPAKTUYECKON AESTEIbHOCTH,;
npodeccuoHaIbLHON BJIAJIeTh:

ACATEIIPHOCTH ® HaBBIKAMU CaMOOOPA30BaHMUS, B TOM

YHCJIe — UCIOJIB30BAHUS HHTEPHETA U
OMOIMOTEK B IMOMCKE U KJIacCUPUKAINK
HaiiieHHO! nH(pOpMaIuy;

® HABBIKAMM IIPUMEHECHUS HAUJACHHOU
uHOpMALIUH TS pACIIUPEHUS U
yrayOJaeHus] 3HaHWHA, HEMOCPEICTBEHHO
HE CBSI3aHHBIX CO chepoi
npodeccCuoHaNbHOM NeSTENIbHOCTH.

OIIK-8 CIIOCOOHOCTBIO OCBOUTH | 3HATH:
OCHOBHBIE METO/bI e OCHOBHBIEC 3aKOHOMEPHOCTH
3aIIUThI byHKIIMOHUpOBaHMs Onochepsr;
NPOU3BOACTBCHHOI'O ® COBPEMCHHBIC JMHAMHUYCCKHUE IIPOLICCCHI
[IEPCOHAJIA U HACEICHUSA B IIPUPOJIE U TEXHOChEPE;
OT BO3MOXHBIX e MPUHIUIBI 0OecredeHnst 6€30MaCHOCTH
TOCJIC/ICTBHI aBapyi, TIPOM3BOICTBEHHOTO HEPCOHANIA;

Karactpod, CTUXUIHBIX | ymerTh:

OenicBuid ®  WCIIOIb30BaTh TEOPUTUUECKUE 3HAHMS
Ha IPAKTUKE;

e  J[aBaTh OLEHKY KOJIOTUYECKON

CUTyaluH,
®  AHAIM3UPOBATH HKOJIOTUUYECKUE
poOIEeMbI
BJAJETh:
® TIOHSATUIHBIM aNmaparom,
TEPMHUHOJIOTUEN;

® OCHOBHBIMHU METOJaMH PAallMOHAIBLHOTO
MCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB U
3aIUTBI OKPYXKAIOLIEH CpeIbl.

4. CTpyKTYypAa U coiepKaHue U CHUIINHBI.

OO6miast TPyJI0EMKOCTh JUCIHUIUIMHBI COCTaBISACT 3 3a4€THBIX eAuHuIlbl, T.e. 108
aKaJieMU4ecKuX yaca (13 HuX 54 yaca — caMoCTosITeIbHAsE padoTa CTYJICHTOB).
Ha mepBoM Kkypce B mepBOM ceMecTpe BbIAeIseTCs 3 3a4eTHble enuHunbl, T.e. 108
aKaJeMHUYecKnx Jaca (13 Hux 54 yaca — camocTosiTennbHas padoTa CTYJEHTOB).



Pazpaenbl nucuMIUIMHBL « XUMUS) U3y4alOTCs Ha MIEPBOM Kypce.
IlepBblii cemecTp: nekuuu —18 wyacoB, mnabopaTopHble 3aHATUA  — 18 wyacos,
MpaKkTUYECKUE 3aHATHS (cemMuHaphl) —18 gacoB, hopma KOHTPOIISI — SIK3aMEH.

CTpykTypa U cofep’kaHue TUCUUILTUHBI « XUMUSD» IO CPOKaM U BUJaM pabOThl OTPaKeHbBI
B IIPUJIOKECHUH.

Coaep:xanue pa3e0B TUCHHUILIMHBI
IlepBrIii cemecTp

OcCHOBHBIC OHATHUSA U 3aKOHbI XUMHH

Xumusl Kak MpeaMeT ecTecTBOo3HaHus. [IpenMer XumMuu M €ro CBs3b C JAPYIUMU
HayKaMd. 3HAYE€HHE XUMHUU B HU3YYCHUU MPUPOABL. XHUMHS U OXpaHa OKpPYKAKOUIEH
cpeabl. OCHOBHBIE pa3Aeibl XUMHUHM U METOJBI UX M3yyeHUs. OCHOBHBIE OHATUS XUMUHU:
aToOM, MOJIEKYyJia, XUMHYECKUM SJIEMEHT, SKBUBAJICHT, MOJIb, MOJSpPHAs Macca, KJacChl
HEOpPraHUYEeCKUX coeArHeHUU. OCHOBHbBIC 3aKOHBI XMMUU: 3aKOH COXPAHEHHS MacChl U
sHeprun M.B. JIOMOHOCOBa, 3aKOH IOCTOSIHCTBA COCTaBa XHWMHUYECKUX COECAUHCHUH
IIpycra, 3aK0H 3KBUBaJeHTOB Puxtepa u 3akoH ABOTapo.

Crtpoenue aToma

Bo3HUKHOBEHUE U pa3BUTHE MTPOOJIEMbI CTPOSHUSI aToMa. SiepHast MOJelb

atoma o 3. Pesepdpopay. CoctaB aTOMHBIX siiep, NPOTOHHO-HEUTPOHHASI TEOPUS
J.J. Urnarenxo u E.H. I'anona. M3otonbl. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB.
OcHoBuble moctysatel H. bopa. KopmnyckyisipHO-BOJHOBOW ayalii3M 3JIEKTPOHOB.
OcCHOBHBIE TMOJOKEHUS KBAaHTOBOM XMMUU. KBaHTOBbIE 4YMCIla, SHEPTETUUECKUE YPOBHH,
MOAYpOBHH, aToMmHble opOutanu. KoHdurypamuss dSIeKTpOHHBIX opOuTaneii B
npoctpanctse: s, p, d, f — opouramn. EMkocTs ypoBHeit u moxyposHeii. Pacnpenenenue
AJIEKTPOHOB B aTOME, NMPUHLMWII HAaUMEHbIIEW 3Hepruu, npasuino B.M. Kieukosckoro.
3anojiHeHUe OpOUTaNell 3JEKTPOHAMHU B pealbHbIX aTomax, npuHuun llaymu, mpaBuio
I'yama. CriocoObl u300pakeHust pacrnpesneneHust 3JiekTpoHoB: 1) meron Koccens; 2)
ANEeKTpoHHbIE (opMynbl; 3) Trpaduyeckue -dICKTPOHHBIE CXEMbI. XapaKTepUCTHKA
AJIEMEHTOB MCXO/S U3 CTPOEHHUS UX aTOMOB.

IMepuoauueckuii 3aK0H

ITepuonnueckuii 3akoH JI.JI. MeHueneeBa - OCHOBHOM 3aKOH XHMHH, €ro
coBpeMeHHas (popmynupoBka. llepuonnueckas cucrema xumudeckux syemeHToB .M.
MenneneeBa Kak rpaduueckoe u300paxkeHHE TEePUOJUMYECKOrO0  3aKOHa,  Kak
KJIacCU(UKAIIUsI aTOMOB 0 CTPOEHHUIO UX JIEKTPOHHBIX 000JI0ueK. ['pynibl, mepruoabl u



ceMmeiictBa s, p, d, f — omemeHToB. MeTa/uibl M HEMETa/UIbl, WX TOJIOKEHUE B
nepuoandeckor cucreMe. OCHOBHBIE CBOWMCTBA JIEMEHTOB — aTOMHBIN pajinyC, SHEPTHUs
VWOHM3AIIUU, CPOJCTBO K JIEKTPOHY U 3JIEKTPOOTPULIATETBHOCTh, BO3MOKHBIE U TUITUYHBIE
COCTOSIHHSI  OKHCJICHMS, OKHCIUTEIILHO-BOCCTAHOBUTEILHLIC CBOMCTBA  3JIEMCHTOB.
N3MeHeHHe CBOWCTB JJEMEHTOB B Iepuojax u rpymmax. OOleHaydyHOe 3HadeHHe
MIEPUOANYECKOr0 3aKOHa U nepuoandeckon cucremsl .M. Menneneena.

XuMHYeCKasi CBSI3b U CTPOCHHE MOJIEKY.JI

XUMHUYECKasi CBA3b M BAJEHTHOCTh. MeETOJ  BAJCHTHBIX  CBSI3€M W
MOJIEKYJISIpHBIX opOutasneil. (OCHOBHBIE BHUbI XUMUYECKOM CBA3U: KOBAJICHTHAS,
MeTaJuIMuecKasi, HMOHHasA, BojaoponHas. [Ipupona cBa3u. Kpucramnnueckue BeriecTBa
MOHHOW pEIIeTKOW, uX cBoWcTBa. KoBaJeHTHas CBA3b, €€ IPHUPOAA U MEXaHU3M
oOpazoBanust. CriocoObl M300pa)KeHHsI KOBAJIEHTHBIX CBS3€W, CBOICTBA KOBAJIEHTHBIX
CBA3CH: JUIMHA, SHEPIUs, HACBIIICHHOCTb, HAIPaBIEHHOCTb. llossIpHOCTH MOJIEKY,
IUNOJbHBIA MOMeEHT. IloHATHe o ruOpuau3anuu aTOMHBIX OpOUTajeil. 6 U T — CBA3M.
Pa3HOBUAHOCTH KOBAJIEHTHOM CBSI3M — HEMOJISIpHAs, MOJSpHAs, JTOHOPHO-aKLENTOPHAs.
Meramnueckasi CBsi3b, €€ OCOOEHHOCTH, OCHOBHBIE THUIIMYHBIE CBONCTBA METAILIOB.
ArperatHoe COCTOSTHUE BEIIECTBAa. XUMHUYECKOE CTPOECHHE TBEPAOro Tena. AMoppHoe U
KpUCTaJUIMYECKOE COCTOsiHME BemecTBa. Kpucramwibl. Kpucraumueckue pemerku.
XrMHUYecKass CBA3b B TBEPABIX Tellax. XHUMHYECKAas CBA3b B IOJYNPOBOAHUKAX U
IUAIEKTpUKaX. PealbHbIe KpUCTAILIIBL.

XuMHYeCKas TEPMOAMHAMHUKA

®duznyeckass CyUIHOCTb SHEPreTHYEeCKUX dA(PPEKTOB XUMHUYECKUX PpPEaKIHil.
BHyTpeHHsIE  3HEpruss M SHTAIbOUS OOpa3oBaHUA  XMMHYECKUX  COEIMHEHM.
Tepmoxumus. [lepBoe Hayano TEPMOAWHAMMKH, €r0 3HAYEHUE WM MPHUMEHEHUE. 3aKOH
[''. Tecca, crmencTBus W3 HEro, MPUMEHEHUE JJIS PACYETOB TEIIOBBIX 3(PPEKTOB
XUMHUYECKUX peakuuil. TeroTsl o0pa3oBaHUS M TEIJIOTHl CTOPaHUS XUMHUYECKHUX
BellecTB. BTOpoe Hauano TepMOAMHAMHMKU. DHTPONMS W €€ W3MEHEHUE B XMMHYECKHUX
npoueccax. JHeprus ['mb6ca. YciaoBue camonpon3BOJIBLHOTO MPOTEKAHMS XUMHUYECKHX
peakunii. TepMOXUMHYECKUE PACUETHI.

XuMHuYeckasi KHHETHKA

CKOpOCTh XMMHMYECKUX peakiuid u €€ 3aBUCUMOCTb OT KOHIIEHTpAllMu |
temrneparypbl. 3akoH geictByromux Mmacc K. I'ympabepra u II. Baare. Koncranra
CKOPOCTU XMMHYECKOU peakinu, ee pusmdeckuii cMmbici. 3akoH Bant-T'odda. Sueprus
aKTUBAaLlMU. BisiHME KaTaIM3aTOPOB HA CKOPOCTh XMMHUYECKHX peakuuil. ['OMOreHHbIN
W TETEPOrCHHBbIM KaTaiu3. MeXxaHu3M JEWCTBUS KAaTaau3aTOPOB B T'OMOTEHHOM U
TrE€TEPOreHHOM KaTtayin3ax. IHruOUTOpsl U MpoMOTOpHI B Kataiuze. [loHsATHE O LEemHBIX



peakuusx ropeHusi TomauBa. OOpaTUMOCTh  XMUMHUYECKUX  peakiuil. XuMmMudeckoe
paBHOBECHME B TOMOI€HHBIX M TeTepOreHHbIX cucrtemax. COCTOsSHHE JUHAMHYECKOIO
XUMHUYECKOTO  pPAaBHOBECHS, YCJIOBHUS W TPU3HAKA PABHOBECHOTO  COCTOSIHUSI.
Konctanta XMMUYECKOr0 paBHOBECHUS, €€ POJIb B  OLEHKE HalmpaBJIECHHOCTHU
XUMUYECKUX peakinuil. CmelieHre paBHOBECHUS IMPU  HU3MEHEHUH KOHIEHTPALMH
pearupyromux BeniecTB, Temneparypsl W gaBiaeHus. [lpunmun Jle - Illatense. Ponb
NpeICTaBICHU O XMMHUYECKOM PAaBHOBECHU B MOHMMAHUU U OILIEHKE XHUMHUYECKHX U
OMOJIOTUYECKUX TTPOLIECCOB.

Teopusi pacTBOpOB

OO01ue cBeeHus o0 pacTBopax. THIbI pacTBOpoB. BogHble M1 HEBOJHBIE PACTBOPHI.
OHepreTuka Iporecca pacTBOpeHHsa. PacTBOpHMOCT  BEIIECTB.  3aBHCUMOCTH
pPacTBOPUMOCTH OT MPHUPOABI U CBOWCTB PACTBOPUTENI M PACTBOPEHHOIO BELIECTBA.
duznueckass 1 XUMHUYECKasi Teopusl pacTBOPOB. OCHOBHBIE MTOJIOKEHUS THAPATHON TEOPUN
pactBopoB J[.1. MenneneeBa. MneanbHble 1 HEUIEAIBHBIE PACTBOPBI. 3aKOHBI UCATBHBIX
pactBopoB Payns m Bant-T'opda. Kunenume um 3amepsanue pactBopoB. I[lonstue 00
aHTu(pu3ax NMpUMEHEHHE UX B TexHHKE. KOoHIIeHTpalus pacTBOPOB, pa3InyHbIE CIIOCOOBI
€€ BBbIpAKEHHUs. XapaKTepHbIE CBOICTBAa PacTBOPOB. 3HAYEHHE PACTBOPOB B MPHUPOJE,
XUMUH, CEIbCKOM XO3MCTBE U TEXHUKE.

PacTBOpHI 271€KTPOJIUTOB

Teopust SJIEKTPOIUTUYECKONW AUCCOLMALMKA, IPUYMHBI Juccouuanuu. I 'uaparanus
(conmpBaranusi) MoHOB. CTeneHb M KOHCTaHTa AMCCOLIMAIMHM, €€ 3aBUCUMOCTb  OT
KOHLIEHTpauuu. 3akoH pa3BeaeHuss OctBanbaa. CuibHble U cla0ble 3JIEKTPOJIMUTHI.
AMdotepHbie 37eKTponuThl. oOHHBIE ypaBHEHUsI peaklUuil, UX TOJIHAg U KpaTKas
3anuck. [(uccommanus Boabl. MoHHOE mpou3sBeneHue BOIbl. BOOoponaHbBIN TMOKa3aTelb
(pH), ero ompenenenue. DKcnepUMeHTalIbHOE ompeaeneHue pH BOAHBIX pacTBOPOB,
ponp MHAMKATOpOB. ['maponus cosen. ['maponuTrnyeckass KUCIOTHOCTh M IIEIOYHOCTb.
Bydepusie pactBopbl. PaBHOBecuss B cuCTeMax pacTBOp-ocaiok. [IpousBeneHue
PacTBOPUMOCTH. Y CIIOBUSI BBINAAECHUS OCAIKOB.

XuMHusi MeTaAJLJIOB

Ponpr MeTamnoB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuasioB. OOmias
XapaKTePHUCTHKA METAIIJIOB, UX (DU3NYCCKHUE CBOMCTBA. 3aBUCHMOCTh CBOMCTB METAJJIOB OT
X ToJoxeHus B nepuoanueckou cucreme [[. . MenneneeBa BHyTpeHHee cTpoeHue
METAJLIOB. XUMHYECKHE CBOMCTBA METAJIOB. Meramnuueckue CILJIaBEIL.
NutepmeTainueckue COeMHEHUsI U TBEPJbIE PacTBOPhI MeTaioB. OCHOBHBIE CITOCOOBI
MOJYYEHHUs] METAUIOB M3 pyA. BoccraHoBHUTeNbHash CIOCOOHOCTh METAIOB. Psn
CTAaHJAPTHBIX DJICKTPOAHBIX MNOTEHUUAIOB. JIETKHE  KOHCTPYKIIMOHHBIE  METAJLIBI.



bepwiumii, Marnuii, amoMuHuAW. @DU3HYECKME U XUMHYECKHE CBOWCTBA, UX
COCJIMHEHUS, CIUIABbl, UCIIOJIb30BAHUE B TEXHUKE. TSKENbIE KOHCTPYKIMOHHBIE METAJLIHI,
d-anementsr [-VIII moarpynmn. Xumus 3JEMEHTOB CEMEHCTBA jKelle3a, UX CIUIABbl U HX
XUMHUYECKUE COCIUHEHUS. XUMHUS METAUIOB MOATPYNIbl XpOMa, MapraHua. XuMUs
IUTATUHOBBIX METAJUIOB. XUMHS METAUIOB MOJArPYII MeAu U uHKA. OOIIUe MOHATUS O
NOJYIIPOBOAHUKAX, HMX  XHUMHUYECKOW  mpupoge. Kpucramimueckoe  CTpoeHHUE
MOJIyIPOBOJHUKOB, JHEPreTUYECKHUE 30HBI (BaJICHTHAs, 3amnpeniéHHas ¢ 30Ha
npoBoAUMOCTH). COOCTBEHHBIE U MPUMECHBIE TTONYNPOBOAHUKHU. [ToHsATHE O JOHOPHOM U
akmentopHoi mnpuMmecsax. O030p p-’MEMEHTOB O0JaaONIMX MOJYITPOBOTHUKOBHIMU
CBOWMCTBAMU [ToymipOBOTHUKOBBIE  COCAWHEHUS: OOpUABI, KapOWIbI, CHIIHIIUIHI,
repmaHuabl U Ap. CBepxmpoBojsiue Mmarepuanbl. [IpuMeHeHue MNoJynpoBOJAHUKOB B
COBPEMEHHOU TEXHHUKE.

OKHuCIMTETILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

CTeneHb OKHCJICHUSA DJJEMEHTa B COCAMHECHMM U IIpaBUja €€ HaXOXKJICHUS.
OKUCIIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIMU KaK MPOILIECCHl IEPEHOCa 3JIEKTPOHOB U
W3MEHEHUSI CTENEHEW OKHUCJIEHHS DJIEMEHTOB. METOIbl COCTAaBIICHUS YpPAaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBHUTEIILHBIX peaKuui. OKHCIINTEIIFHO-BOCCTAHOBUTCIILHBIN
SKBHUBAJCHT. BakHeHWInme  OKHUCIUTEIM W BoccTaHOBUTENIH.  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIMU B IOYBAX, IMPUPOJHBIX BOJAX M BOJOEMAX, TEXHUKE U
BJICKTPOXUMHUYECKHUX MTPOIIECCaX.

DJIEKTPOXMMHYECKHE MPOLecChI

["anpBaHMYecKUE dJEMEHTHI U dJekTponu3. Kiaccudukanmus dSIeKTPOXUMHUECKUX
npoueccoB. [loHsTue 00 3yeKTpoAax U BIEKTPOAHBIX NoTeHuuanax. CTaHaapTHBINA
BOJIOPOJHBIA DJIEKTPOJ YW BOJOpPOAHAs IIKaja TMOTEHIMaNoB. YpaBHeHHe HepHcra.
[loTeHuansl METANIMYECKUX,  Ta30BBIX W OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
anekTpoAoB. ['anbBannueckue annemMeHThl. JJIC u e€ uzmepenue. DIEKTPOXUMHUUECKAs H
KOHIEHTPALMOHHAS TOJSIpU3alus. DJIEKTPOXUMUYECKHE TPOIECCHl B JHEPreTHKE U
MAIIHHOCTPOEHUH. XHWMHUYECKHE WMCTOYHUKH DJICKTPUUECKOTO TOKA. AKKYMYJSITOPHI
KHUCIIOTHBIE W IIEJOYHBIC. 3apsiika W pa3psAaKka aKKyMYJSATOPOB. OIEKTPOXUMUYECKUE
reHepaTopbl.  DJIEKTPOXUMHYECKHE  MOpeoOpazoBaTeu (XEMOTPOHBI). IJIEKTPOIIU3
paciuiaBoB M pacTtBopoB. llocimenoBaTenbHOCTh AMEKTPOJHBIX MPOLIECCOB HAa KaTole U
aHojie. BropuuHble npoiiecchbl Mpu 3JIEKTPOIIU3E.

DNEeKTpoiu3 C PaCTBOPUMBIMH W HEPACTBOPUMBIMH aHOJAMH. BBIXOJ IO TOKY.
3akonbl @apages. [lpakTudyeckoe NPUMEHEHHE D3JIEKTPOJIM3a: TMOJYyYEHHE METaJuIoB,
AIIEKTPOXUMHUYECKasi 00pabOTKa METAJUIOB U CIJIABOB, HAHECEHUE TallbBAHOTIOKPBITHIA.



Koppo3us meTaiiios

OcHOBHbIE BHUJBI KOpPpPO3UU. XUMHUYECKAs KOPPO3US. DIEKTPOXUMHUYECKAS
Koppo3us. Kopposusi moji neicTBreM Oy KIaroIKuX TOKOB (31IeKTpoKoppo3ust). DakTopsl,
BIIMSIIOIME€ HAa WHTEHCUBHOCTH KOPPO3UM METAUIOB. MeTobl 3aluThl OT KOPPO3UHU:
3aIlUTHBIE TTOKPBITHSA, AIEKTPOXUMUYECKAs 3alUTa, JIETHPOBaHUE METaOB. M3MeHeHue
CBOMCTB KOPPO3HUOHHOM cpejibl. UTHTHOUTOpPHI KOPPO3UH.

Oprannyeckue ¥ BbICOKOMOJICKYJISIPHbIC COCAUHCHUSA

Crtpoenne, kiacCUpUKAIMS W CBOWCTBA OPraHWYECKUX COCOUHEHUH. XUMHUS
MOJIMMEPOB, MPUMEHSEMBIX B JJEKTPOTEXHUKE, OHHEPreTUKE W MAIIMHOCTPOCHUH.
3aBUCUMOCTh CBOWCTB TOJMMEPOB OT COCTaBa M CTPYKTYpbl. XHUMHS TMOJTUMEPHBIX
KOHCTPYKIIMOHHBIX MatepuayioB. [loTuMepHbIE MOKPBITUA U KJIEU. XUMHS TOJIUMEPHBIX
JIUBJICKTPUKOB U IPOBOIHUKOB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Metoauka MpernoaaBaHus JTUCHUTUTAHBI «XUMHUS» u peanuzarus
KOMIIETEHTHOCTHOT'O MOJX0/1a B M3JI0)KEHUU U BOCIIPUATHH MaTepuaia NpeayCMaTpUBaeT
MCIIOJIb30BAHUE CIEAYIOMINX aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEJICHUS TPYTIOBbIX,
WHJUBUTyJIbHBIX, ayJIUTOPHBIX 3aHSATHM B COUYETAHUM C BHEAYAUTOPHON pabOTOM C
1eJIbI0 (POPMUPOBAHUS U Pa3BUTHUS TPOPECCHOHATBHBIX HABBIKOB 00YYarOIIMXCS

— MOATOTOBKA K BBIMOJHEHUIO JTJa00OPATOPHBIX paboT B JIabopaTOpUsIX By3a;

— 3alIUTa ¥ UTHAUBUAYAJIbHOE O0CYK/IEHNE BBINIOJIHIAEMbIX J1a00paTOPHBIX paldoT;

— BBITIOJTHEHUE JJOMAITHUX KOHTPOJIBHBIX 3aJaHUM 110 AUCITUTLIINHE;

— OpraHu3ainusi W TMPOBEICHHE TEKYIEro KOHTPOJISI 3HAHUU CTYIEHTOB B (opme
0JIaHKOBOTO TECTHUPOBAHUSI.
VY enbHBIA BEC 3aHATHN, MPOBOJMMBIX B MHTEPAKTHUBHBIX (OpMax, OIMpeAesieH TIaBHOU
1IeTbI0  00pa30BaTeIbHONM MPOrpPaMMbl, OCOOCHHOCTBIO KOHTHMHTEHTA OOYYaroIIUXCs U
collepKaHUEM TUCIUIUTMHBI «XHWMHS» W B IIEJOM IO JUCIUIUIMHE cocTaBiser 25 %
ayIUTOPHBIX 3aHATHH. 3aHATHS JIEKIIMOHHOTO Tuma cocTaBiaioT 50 % ot oObema
ayAUTOPHBIX 3aHATUMN.

6. OueHo4HbIe cpeacTBa AJIsl TEKYILIEero KOHTPOJIsI YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTalMy 10 UTOraM OCBOCHUSI NUCHUILIMHBI U Y4eOHO-MeTOAnYeCKoe
o0ecnevyeHne CaMOCTOATENbHON PadOThI CTYICHTOB.



B mpouecce o0OydeHUs HUCHOJB3YIOTCA  CJHEAYIOUIME  OLEHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBAa TEKYIIET0 KOHTPOJISI
YCIIEBAEMOCTHU U TIPOMEXYTOUYHBIX aTTECTAIUI:

B nepBoM cemecTpe

- JIOMaIlTHUE KOHTPOJIbHBIC Pa0OTHI MO MPOTrpaMMe JUCIMIUIMHBI (MHIUBHIYAIBHO JIJIS
KaXXJIOT0 00y4Jaromierocs);
- IOATOTOBKA K BBIMTOJIHCHHUIO JJA0OOPATOPHBIX pa0bOT M UX 3aIlUTa;

OueHOYHbIE CPEACTBA TEKYLIErO KOHTPOJIA YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE
BONPOCHI U 3a/aHusi B (hopMe OJAHKOBOTO U (WUJIM) KOMIBIOTEPHOTO TECTUPOBAHUSA, IS
KOHTPOJISI OCBOCHUS 00YyYarOIIUMUCS Pa3AeOB IUCHUIUIMHBI.

O6p&3HI>I TCCTOBBIX BaHaHI/If/'I, KOHTPOJIBHBIX BOIIPOCOB H 3aI[aHI/Iﬁ AJIs1 IIPOBCOCHUA
TCKYLICTO KOHTPOJIA, 9K3aMCHAIITMOHHBIX 6I/IJ'I€TOB, IMPUBCACHLI B ITPHUJIOKCHUU.

6.1. ®oH/1 O1IEHOYHBIX CPEICTB JIS MPOBeIeHHUS POMEKYTOUHOM ATTeCTAlNHU
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. ITlepedyeHr KOMIIETCHIIMH C yKa3aHHEM 3TaloB MX (POpMHUpOBaHHS B IIpoliecce
OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMBI.

B pesyabrare OCBOCHHMS JUCHMIUIMHBI  (MOayisi)  (GopMHpYIOTCS — CIEayrOIIne
KOMITETCHIIUH:

Kon B pesyabTare ocBoeHus1 00pa30BaTEJbLHOM IPOrPaMMBbl 00y4aroHiics
KOMIIETEeHIIUH J0JIZKEeH 00J1a1aTh
OK-7 TOTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEAIU3ALNH, UCIIOIb30BAHUIO

TBOPYECKOTO MMOTCHIMAJIa

OIIK-4 CIIOCOOHOCTHIO K CaMOOOPa30BaHUIO U UCIIOJIB30BAHUIO B MPAKTUYECKON
JIeATeTLHOCTH HOBBIX 3HAHUM U YMEHHUM, B TOM YHCIIE B 00JIACTSAX 3HAHUM,
HEMOCPEJICTBEHHO HE CBSI3aHHBIX CO cdepoit mpodeccHoHaTbHON
JIeATCILHOCTH

OIIK-8 CHOCOOHOCTBIO OCBOMTH OCHOBHBIE METO/IbI 3AIIUTHI TPOU3BOICTBEHHOTO
NepcoHala U HaceJIeHUs! OT BO3MOXKHBIX MOCIIEACTBUM aBapuii, kaTacTpod,
CTUXUIHBIX OEICTBUI

B mporiecce ocBoeHust 00pa3zoBaTeNbHON MPOTPaMMBI TaHHBIE KOMIIETCHIIMU, B TOM YHCIIE
UX OTJAETbHBbIC KOMIOHEHTHI, (POPMUPYIOTCS MOAITAIMHO B XOJI€ OCBOSHUS 00yUYaIOIUMUCS
JUCIMIUTUH (MOJyJiei), MPaKTUK B COOTBETCTBHH C YYEOHBIM TJIAHOM M KaJCHIAPHBIM
rpaukomM yuyeOHOro npoiecca.



6.1.2. Onucanue nokasareJeid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMuUpyeMBIX 110 MTOI'aM OCBOCHMS AUCHUIIMHBI (MOAYJIs1), ONMMCAHME KA

Ol¢cHUBaHUMA

[Toka3zaTeem OICHUBAHUS KOMITIETCHIIMHA Ha Pa3JIMYHBIX dTamax uX (HOPMHUPOBAHHMSI
SBJISICTCSL  JIOCTHKCHUE OOYYAIOIIMMUCS IUTAHHUPYEMBIX PE3YJIbTaTOB OOYYEHHUS II0
JTUCHUTUIMHE (MOJTYJIIO).

OK-7 - roTOBHOCTBIO K caMoOpa3BUTHIO, CaMOpeaIu3aliui, HCNMOJb30BAHUIO TBOPYECKOI'0 MOTEHIHAJIAa

Kputepun onennBanns

IToxa3aresn
2 3 4 5

3HATH: Huskuii ypoBeHb 3HaHUS | Y JOBIETBOPUTENbHBIN B uenom xopouiee Bricokuii ypoBeHb
CHOCOOBI croco6oB YPOBEHB 3HAHUS 3HaHHE CIIOCOOOB 3HaHUS CIOCO00B
CaMOOpraHM3allMd | CaMOOPTaHU3ALUH U CcaMOOpraHU3aluy 1 CaMOOpTaHU3alNU 1 camMOoOpraHu3aluu
" pa3BUTUA CBOCTO Ppa3BUTUA CBOCTO Pa3BUTUA CBOCTO pa3BUTUA CBOCTO " pa3BUTUA CBOCTO
WHTEJUIEKTYAIbHOI | MHTEJUIEKTYalIbHOTO, HUHTEJUIEKTYaIbHOTO, UHTEJUIEKTYANbHOIO, | MHTEJJIEKTYaJIbHOT
0, KyJIbTYpHOTIO, KyJIBTYPHOIO, KyJIBTYPHOTO, KYJIBTYPHOIO, 0, KYJIbTypHOTO,
JYXOBHOTI'O H JYXOBHOTO, JIYXOBHOTO, JIYXOBHOTO, JIYXOBHOTO,
HPaBCTBEHHOTO, ¢uznIecKoro u (hmznueckoro u (u3nIecKoro u (u3nyecKoro u
(u3nyeckoro u pohecCHOHATBHOTO poheccCHoHaIbHOTO Mpo(hecCHOHANBHOTO | TTPO(ECCHOHATBHOT
npoEeCCHOHANBHOT | YPOBHSL. YPOBHSL. YpOBHA 0 YPOBHS
0 YpOBHS;
YMeETh: Huskwuii ypoBens Y 10BNETBOPUTENBHOE B nenom xopomee Beicokwmii ypoBeHB
HaxXoauThb YMCHHA HAXONTh YMCHHE HAXOAUTh YMCEHHUE HaXOIUTh YMCEHUA HAXOOUTh
HEIO0CTAaTKU B HEAOCTAaTKHN B CBOEM HEIOCTAaTKN B CBOEM HEJOCTAaTKN B CBOEM HEIOCTAaTKU B
CBOEM OOMIEKYJIETYPHOM U OOIIEKYJIETYPHOM U 0OIIEKYJIBTYPHOM U CBOEM
OOIIEKYJIBTYPHOM U | MPO(ECCHOHATBHOM npodeccuoHaNbHOM npodeccHoHaAIEHOM 0OIIEKyIbTYPHOM U
MpodeCcCHOHANBEHO | YPOBHE PAa3BHUTHUS H YPOBHE Pa3BUTHS U YPOBHE pa3BUTHUA U npodecCHOHANTBEHO

M YPOBHE pa3BUTHUS
u
CTPEMUTHCS UX

OTCYTCTBHE CTPEMIICHUS
UX YCTPaHUTb

ciaboe CTPEeMIICHUS UX
YCTPaHUTD

XOpolLlee CTPEMIICHHS
UX yCTPaHUTb

M YPOBHE Pa3BUTHUS
1 BBICOKHH YPOBEHb
CTPEMJICHHSI UX

YCTPaHUTB; YCTpPaHUTh
BJIA/IeTh: Hepnanenune HaBblkaMu | Y TOBJIETBOPUTEIIBHOE B nenom xopomee Beicokwmii ypoBeHb
HAaBbIKAMU CaMOPAa3BUTHS, BJIaJICHUE HABbIKAMHU BJI4JICHUE HaBBIKAMU BJIAJICHUSA
caMOpa3BUTHS, caMopealn3aluu 1 CaMOpa3BUTHS, CaMOpa3BUTUS, HaBbIKAMU
caMopeanu3aluu HCIIOJIB30BAHUS CBOETO | CaMOpEaIu3alluy U caMOpeaIn3alyy U CaMOPa3BUTHS,
HCIIOJIb30BaHUSA TBOPYECKOT0 HCIIONIb30BAHUA CBOETO | UCIOJIB30BAHUS caMopeaIn3alyy U
CBOETO MOTEHIMAJIa TBOPYECKOTO CBOETO TBOPUYECKOTO HCIIOJIb30BaHUS
TBOPYECKOrO MIOTEHIIHAIA MOTEHIAJIA CBOETO
[OTEHIMAIIA TBOPYECKOr0

IOTCHIIMAJIa




OIIK-4 - cnocoGHOCTH K caM00OPA30BAHMIO U HCIOJH30BAHUIO B IPAKTHYECKOIi 1eSITeIbHOCTH HOBBIX 3HAHUM M
YMEeHHUii, B TOM 4HcJe B 00J1aCTSIX 3HAHUIA, HEMOCPEACTBEHHO He CBA3AHHBIX O c(hepoii mpodeccnoHATLHOM

AEeATECJIbHOCTH

3HATh:

OCHOBHBIE METO/IBI
Y TIPUHIIATIBI
TOWCKA U
KJIACCU(PUKAIUH
nHPOpPMALIUH B
WHTEpHETE U

He 3naer
OCHOBHEIE€ METO/IEI
Y TIPUHITATIBT
IOKCKa U
KJIACCH(UKAIIH
MHQOpMaIUH B
HHTEPHETE U

HNmeeT He moaHBIE

MPEICTABJICHUST 00 OCHOBHBIX
METOaX U IPUHIUIIAX
MTOMCKa U KIIacCU(UKAITIH
WH(POPMAITUH B UHTEPHETE U
AJICKTPOHHBIX OMOIHOTEKAX

CdopmupoBaHHBIE, HO
coJiepKaline
OTAEIbHBIC MTPOOEIIBI
MIPEACTABICHUS 00
OCHOBHBIX METO/IaX U
MPHUHIUIIAX TTOUCKA U
KJ1accupukanum

OtnnuHO 3HaeT
OCHOBHBIEC METO/IBI
Y TIPUHIINTIBI
TIOUCKA U
KJaccupuKauu
WHPOpPMALIUH B
UHTEpHETE 1

3NIEKTPOHHBIX 3JIEKTPOHHBIX WHPOpPMAaLUH B 3NIEKTPOHHBIX
Ooubnmorekax; oubnmorexax HMHTEpHETE U Ooubimorekax
HIIEKTPOHHBIX
O6ubimorekax
yMeTb: He ymeer Cnabo yMeeT HaXOIUTh, Xopomro ymeeT CBobogHO ymeer
HaXOJIHTh, HaXOJIHTh, KJIacCH(UIMPOBATH U HaXOJIHTh, HaXOJIHTh,
KJaccu(UIMPOBaTh | KJIACCH(QUIIMPOBATH | OLCHUBATH HAHICHHYIO KJIacCU(UIMPOBATh U | KIacCUPHUIUPOBATD
U OIICHUBATh U OIICHHUBATb uH(OpMAILHIO, a TaK ke OLICHUBATh U OLICHUBATh
HalJICHHYIO HalJJCHHYIO HCIIOJIb30BATh €€ IS HalJJCHHYIO HalJJCHHYIO

nHGOPMAITHIO, &
TaK xe
WCTIONB30BaTh ¢

uHpOpMAIHIO, a
TaK ke
UCIIOJIb30BATh €¢

[IPaKTUYECKOH AEATEIbHOCTH

WHPOPMAILHUIO, a TaK
K€ UCIIOIb30BaTh €€
JUISL IPAKTUYECKOU

nHGOPMAITHIO, &
TaK ke
HCTIONBE30BATh ¢

JUISl TPAKTUYECKOM | JJIA MPAaKTUYECKOU JIeSITEIIbBHOCTH JIJI IPaKTUYECKOU
JeSATETHHOCTH; JIeATETLHOCTH JIeATeTTLHOCTH
BJIJIEeTh: He Bnaneer YactuuHo Brageer JocTtatouHo Xxopoiio CB00OIHO BiIasICET
HaBBIKAMHU HaBBIKAMHU HaBBIKAMH BIIAJICET HABBIKAMHU HaBBIKAMH
camMo00pa3oBaHMs, | caMOOOpa3oBaHUs, | caMOOOpa3OBaHUS, B TOM caMmoo0pa3zoBaHusl, B caMmo0o0pa3zoBaHuUs,
B TOM 4YHCTIE — B TOM YHUCJIE — YHUCJIE — UCIIOJIb30BAHUS TOM YHCIIE — B TOM UYHCTIE —
HCTIOTH30BAHUS HCITOJIH30BAHUS HWHTEepHETa U OMOIMOTEK B HICTIOJIH30BAHUS HCTIOJTH30BAHUS

WHTEPHETA H
OMOJINOTEK B
MOKCKE U
KJIACCU(PUKAITUH
HallIeHHOU
nH(pOpMAaIny;
HaBbIKaMHU
MIPUMEHEHUS
HallIeHHOU
nHGOPMAITUH JTsI
paciipeHus u
yriyOneHus
3HAHWUH,
HEIOCPEICTBEHHO
HE CBSI3aHHBIX CO
cdepoit
npodeccuoHaIbHON
JeSTeITLHOCTH.

WHTEpHETA U
OUOJIHOTEK B
MTONCKE U
KJIaCCU(UKAIIH
HalJIEHHON
nHpOpMAaIH;
BJIaJICTh HABLIKAMH
MIPUMEHEHUS
HalJIEHHON
UHGOPMAIUH IS
paciIMpeHus u
yriyOneHus
3HAaHUMH,
HEIOCPEICTBEHHO
HE CBSI3aHHBIX CO
cepoit
npogeccHoHaTbHO
H NeATeIbHOCTH

MOWCKE U KIIacCH(PHUKAIIH
HaliIeHHOU nH(popMaIuy;

BJIaJACTh HaBBIKaMU

MIPUMEHEHUS HallIeHHOU

MHGOPMAITUH TS

pacuMpenus 1 yriyoaeHus
3HAHUI, HETIOCPEICTBEHHO
HE CBSA3aHHBIX CO cepoit

npodeccuoHanbHON
JIeSITeIbHOCTH

WHTEpHETA U
OMOJMOTEK B IIOMCKE U
KJIACCU(UKAIIH
HaWeHHOM
WH(POPMAITUK; BIJCTh
HaBBIKAMU
MIPUMEHEHUS
HallIeHHON
MH(POPMAITUH TS
paciipeHus u
yriyOJieHUs 3HaHUH,
HETMOCPEICTBEHHO HE
CBSI3aHHBIX CO chepoit
mpoheCcCHOHATBHOMN
EeSITENIHLHOCTH

WHTEpHETA ’
OMOJINOTEK B
MOKCKE U
KJIACCU(DUKAITH
HallIeHHOU
nH(pOpMAaIUY;
BJIAJICTh HABBIKAMH
MIPUMEHEHUS
HallIeHHOU
nHGOPMAITUH TSI
pacuMpeHus u
yriyOnenus
3HAHWMH,
HEIMOCPEICTBEHHO
HE CBSI3aHHBIX CO
cthepoit
pohecCUOHAIBHOMN
JIeSATEIIEHOCTH




OIIK-8 - cnoco0HOCTHI0 0CBOMTH OCHOBHBIE METO/bI 3AIUTHI MPOU3BOJCTBEHHOT0 MEPCOHAA U HACEJIEHHUSI OT
BO3MOKHBIX NOCJIeICTBHII aBapuii, kaTacTpod, CTUXHITHBIX OeCTBUIA

3HATh:
OCHOBHBIE
3aKOHOMEPHOCTH
(YHKIIMOHUPOBAH
ust buocdepsr;
COBPEMEHHBIC
JUHAMUYCCKHE
IIPOIIECCHI B
PUPOJIC U
TexHocdepe;
MIPUHIUITBI
obecrnieueHUs
0€3011aCHOCTH
IIPOU3BOJICTBEHHO
TO TIEPCOHAIA;

CryneHt He
3HAET OCHOBHBIC
3aKOHOMEPHOCTH
(GyHKIIMOHUPOBA
HUs Ouocgepsl,
COBpPEMCHHBIC
JTUHAMHUYECKHE
MPOIIECCHI B
pupoie U
TexHocdepe;
HPUHIUITBI
obecrieueHus
0e30MacHOCTH
MIPOM3BOJICTBCHH
Oro MepcoHaa.

CTyzeHT II0X0 3HaeT
OCHOBHBIE 3aKOHOMEPHOCTH
(bYHKIIMOHUPOBAHUS
ouocdepsl, COBpeMEHHBIC
JTMHAMAYECKHE TIPOIIECCHI
B IIPUPOJIE U TeXHOChepe;
MPUHIUIB 00CCTICYCHUS
0e30macHOCTH
MIPOM3BOJICTBEHHOTO
nepcoHana

CTyI[eHT Ha Xopouiem
YPOBHE 3HaeT
OCHOBHBIC
3aKOHOMEPHOCTH
(bYHKIIMOHUPOBAHUS
ounocdepsl,
COBPEMEHHBIC
JTMHAMUYECKHE
MPOIIECCHI B IPUPOJIC
U TeXHOCEpE;
TIPUHITUITBL
obecrieueHus
0€301acHOCTH
MIPOU3BOJICTBEHHOTO
nepcoHasia

CryneHT Ha
OTJIMYHOM YPOBHE
3HAeT OCHOBHBIC
3aKOHOMEPHOCTH
(GYHKIMOHUPOBAH
us 6uochepsl,
COBpEMEHHBIC
IMHAMHYECKUE
MIPOLIECCHI B
pUpOJIC U
TexHocdepe;
TIPUHIIHAITHI
obecrnieueHus
0e3omacHOCTH
MPOU3BOJICTBEHHO
ro TIepcoHalIa

yMeTh: Crynent He yMeeT | CTyOEHT 4aCTUYHO yMEET CTyIeHT XopouIio CryneHT ymeer
HCIIOJIb30BATh UCIIOJIb30BaTh UCIIOJIb30BaTh yMeeT UCIIOIb30BaTh 3¢ dexTHBHO
TEOPUTHUYECKHE TECOPUTHICCKHUEC TEOPUTHYECKUE 3HAHUS Ha TEOPUTHYECKHUEC UCIIOJIb30BaTh
3HALMS Ha 3HAHUS Ha NpaKTHKE, 1aBaTh OLICHKY 3HAHUS HA MPAKTUKE, | TEOPUTHUYCCKHE
MpaKTHKe; NpaKTHKE, 1aBaTh | YKOJOTUYECKON CUTYaIlUH; Z1aBaTh OUCHKY 3HaHUS HA

OLICHK aHaJIM3UPOBATh 9KOJIOTUYECKOI NpaKTHKE, 1aBaTh
J1aBaTh OLEHKY LCHKY . p p i

N IKOJIOTUIECKON 9KOJIOTUYECKHE TPOOIIEMBI. CHUTYaINH; OLICHKY

3KOJIOTUYECKOM ) .

CHUTYaIHH; aHAJIM3UPOBATH 9KOJIIOTUIECKOM
CUTYyaLlUH; )

aHAJIM3UPOBATH IKOJIOTHUECKUE CHUTYaIIH;
aHaTM3UpOBaThH HKOJIOTHYECKHE pOGIEMEL. aHAIIM3HPOBATh
OKOJIOTUICCKUE pOOIEMBI. 9KOJIOTHUYECKHE
pOOIEMBI MPOOIIEMBI.
BJIAJETh: CryneHT He CTyZAeHT IUI0XO0 BlaJieeT CTyzaeHT Xxopouro CryneHt Ha
MMOHATUINHBIM BIIajieeT HOHSTHITHBIM aInapaTomM, BJIaJICCT MOHSITUIHBIM | OTJIMYHOM YpPOBHE
amnmaparom, HOHSTHIHHBIM TEPMHHOJIOTHEH; OCHOBHBIMHU | amaparom, BIIajIeeT
TepMUHONOTHeil; | ATnapaTom, METOJJaMU PallMOHAILHOTO TEPMHHOJIOTUEH; HOHSTUIHBIM
OCHOBHBIMH TEPMHHOJIOTUEIA; MCTIOJIB30BAHMS NPUPO/IHBIX | OCHOBHBIMH METOJAMH | ANNapaToM,
METOZAMH OCHOBHBIMHU PECYPCOB U 3aIHUTHI palMOHAIBLHOTO TEPMHHOJIOT LI

MeToaMu OKpY’KaloIei cpeip UCIIOJIb30BaHHUS OCHOBHBIMH
PaLMOHAIBHOTO

PaLMOHAIBHOTO NPUPOJHBIX PECYPCOB | METOJaMHU
HCMOJIb30BAHUS

UCIIOJIb30BaHUS 1 3aIIUTHI palMoHaAIBHOTO
HPUPOAHBIX HPUPOHBIX OKpY’KaroIei cpeisl UCTIOJIb30BaHMUS
pecypcoB u pecypcoB u HPUPOIHBIX
3alllMThI 3aIINATHI pECYpPCOB U 3alUTHI
OKpYKaroleun OKpYKaroIeit OKpYXaroIei
CpEIBbl. cpensl cpensl




[xane1 OLICHMBAHMA PE3YyJIbTATOB HpOMC)KYTO‘IHOﬁ aTTeCTallMi U UX OIIMCAaHHC!:

Dopma npomerHcymouHol ammecmayuu: IK3aMeH.

[IpomexxyTouHass arrecranus oOydaromuxcs B (GopMe dK3aMeHa IMPOBOIUTCS IIO

pe3yJibTaTaM BBITIOJIHEHUSI BCEX BHUJIOB Y4eOHOH pabOThI, MPETyCMOTPEHHBIX yUEeOHBIM
IUTAHOM TIO JAaHHOW JUCHUIUIMHE (MOJYII0), TPH 3TOM YYHUTHIBAIOTCS PE3yIbTATHI
TEKYILEro KOHTPOJISl YCIeBaeMOCTH B TeueHHe ceMecTpa. OlleHKa CTeNEeHH JOCTHKEHHUS
O00ydJarmUMHUCs TUTAHUPYEMBIX pe3yJlbTaTOB OOY4YCHHS 1O JUCHHUILIUHE (MOIYIIIO)
MIPOBOJIUTCS TIPETOaBaTesieM, BEAYIIUM 3aHATHS M0 JUCIHUILIMHE (MOIYJI0) METOIOM
AKCIIEPTHOM O1eHKH. [1o uToraM mpoMeKyTOUHOUM aTTECTAIlMH 10 AUCIHUILINHE (MOTYIIIO)
BBICTABIISICTCS ~ OIICHKA  «OTJIMYHO»,  «XOPOINO»,  «YIOBJICTBOPUTEIHHO»  WIIH
«HEYIOBIIETBOPUTEIIHHO.
K npomesicymounou ammecmayuu 0onyckaromcst moibKo CmyOeHmbl, 8bINOJHUBLIUE BCe
8UObl  YUeOHOU pabombl, NpedycMOmpeHHble paboyell NpocpamMmou no OUCYUNTUHE
«Xumusy (8bINOIHUIU 1AOOPAMOPHBIE PAOOMbL, BbINOIHUIU OOMAWHUE KOHMPOJIbHbIE
3a0aHus).

IlIkana ouenueanus Onucanue

Buvinonnenvt 6ce 6udvi  yuebHol pabomsi, npedycMompeHHbie
yuebHvim  naanom. CmyoeHm OeMOHCmpupyem CcoOmeemcmaeue
3HAHUL, YMEHUI, HABLIKO8 NPUBCOCHHbIM 6 MAOIUYAX NOKA3ameinel,
onepupyem npuoOpemeHHbIMU 3HAHUAMY, VMEHUSMU, HABLIKAMU,
npUMeHsiem UX 8 CUMyayusax noGvlueHHoU croxchocmu. Tlpu smom
Mocym Oblmb 0onyueHvl He3HAYUmenbHble OWUOKU, HeMmOYHOCMU,
3ampyOHeHus NpU AHATUMUYECKUX Onepayusx, nepeHoce 3HAHUll u

Omauyno

yMeHuﬁ HdA Hoeble, HecmaHdapmele cumyayuu.

Buinonnenvt  6ce 6uovt  yuebHOU pabomvl, npeodyCMOmMpeHHbvle
yueonvim — naanom.  CmyoeHm — OeMOHCcmMpupyem  HenojHoe,
Xopouwio NpasuibHoe  COOMEemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npugedeHHbiM 6 mabiuyax noxazameinetl, 160 eciu npu SMom OvlLIU
oonywenvl 2-3 HecyujecmeenHvle OUUOKuU.

Buinonnenvt  6ce 6udvt  yuebHolt pabomwvi, npedycMompeHHbvle
yuebnuvim naanom. Cmyoenm OeMoOHCmpUpyem Ccoomeemcmeue
Yooeremeopumenvno | 3nanuii, 8 KOmopom oceewjena OCHOBHASA, Hauboee 8ANCHASL YACTb
mamepuana, HoO npu dSMOM OONYWeHA 0OHA 3HAYUMENbHAA OWUOKA
UU HeMOYHOCMb.




He e6vinonnen o0oun unu 6onee 6udos yuebnou pabomui,
npeoyCMOMPEeHHbIX YyueOuvim nianom. CmyoeHm OemoHcmpupyem
HeNnoiHoe coomeemcmeue 3HAHU, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxazameseu, 0ONYCKAOMC 3HAYUMeENbHble OWUOKU,
HeyoosnemeopumenvHo . .
NPOAGIAEeMCs OMCYMCmeue 3HAHUL, YMeHUll, HABbLIKO8 NO POy
nokaszameietl, cmyoenm ucnvimoigaem 3HauumMenbHole
3ampyOHeHust Npu ONepuUpoOBaAHUU 3HAHUAMU U YMEHUAMU NPU UX

neperHoce Ha Hoevle cumyayuu.

@oHIbI OLIEHOYHBIX CPEICTB MPeICTaB/IeHbI B IPWIo:KeHun 1 K padoueil nporpamme.



Ipunoxenue 1 x
. . paboueili mporpamMme
MUHUCTEPCTBO HAYKU U BBICIHET'O OBPA30BAHN A POCCUUCKOU ®EJEPAITNI

@EJIEPAJIBHOE F'OCYIAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICLIETO OFPA30OBAHMS
«MOCKOBCKHUH MOJJUTEXHUYECKAW YHUBEPCUTET»

Hanpasnenue noaroroku: 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA»
OII (mpodmib): «IuHaMUKa ¥ IPOYHOCTH TPAHCHOPTHO-TEXHOJIOTUYECKUX CUCTEM»
dopma 00yyeHus: ouHas

Bun npodeccuonanshoii nesrensaoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «XumbuoTex»

®OH/I OHEHOYHBLIX CPEJICTB

O IMCHUIIVIMHE «XUMMUSA»

Cocrag: 1. ITactiopt poH1a OIICHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEJICTB

Pa3paboTunk:
1.X.H., ipodeccop KyckoB Anapeit Hukomaesuu/
3aBeayrommii kageapoii:

K.X.H., JOLEHT AptamonoBa MuHa BukTopoBHa

Mockaa, 2019 ron



NMOKA3ATEINb YPOBHA COOPMUPOBAHHOCTM KOMNETEHLUUN

Tab6muia 1

XUMUA

OI'OC BO 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

B Ipouecce OCBOCHUA JTaHHOM JUCLUIIINHBI CTYACHT (1)OpMI/IpyeT U JEMOHCTPUPYCT CICAYIOLUINC IIpO(l)ECCI/IOHaJIbeIe KOMIICTCHII VN

HaXOJIUTh HEJJOCTATKH B CBOEM
OOLIEKYJIbTYPHOM H
npodeccuoHanTbHOM YPOBHE
Pa3BUTHS U CTPEMHUTHCS X
YCTPaHHTB;

Baaners:

HaBBIKAMHU CAMOPA3BUTHS,
camopeaTn3anuu
UCIIOJIb30BAaHUS CBOETO
TBOPYECKOI'0 MOTEHIIAANA
NeSITETILHOCTH, K PELICHUIO

3HAYUMBIX TIPOOJIEM.

KOMIIETEHLIMH IlepeyeHb KOMIIOHEHTOB TexunoJiorust dDopma CreneHu ypoBHeil 0CBOCHUSI KOMIIETEHIM I
HUH- |®OPMYJIUPOB- ¢dopmMupOBaH | OLIEHOYHOTO
JEKC KA us cpeacrBa*®
KOMIIeTeHIH
i
OK-7  I'omosnocmuvio 3HaTh: MeKIus, YO, ba3oBblii ypoBeHb:
K camopazeumuio, CIocoObI CaMOOPTaHU3AUN U camocrositens |K/P, BOCITPOU3BOJICTBO MOJYYCHHBIX 3HAHUU B
camopeanuzayuu, Pa3BUTHS CBOETO Has pabora, [T, X0J1€ TEKYILEro KOHTPOJIS
UCNOTIL30BAHUIO HMHTEIJIEKTYalbHOTO, npaktuieckue |PT IloBbIICHHBIH YPOBEHb:
meopuecko2o KyJIbTypPHOTO, JYXOBHOTO U BanATHA IIPAKTUYECKOE IIPUMEHEHNE TTOJTYYEHHBIX
nomenyuanla HPABCTBEHHOTO, (PU3UYECKOTO U (cemuHaper), 3HAHUI B MPOIIECCE MOATOTOBKH K
npo¢eCCHOHATBLHOTO YPOBHS; jrabopaTopHast 1a00paTOpHBIM paboTam
Ymern: pabora




OIIK-4

Cnocoonocmo

K Camooopaz0e8anuio
U UCNOIL30BAHUIO 8
NpaKmu4ecKou
OesimebHOCMU HOBbIX
BHAHUU U YMEeHUl, 8
mom uucne 8
obnacmsx 3HaHUl,
HenocpeoCcmeeHHo He
C83AHHBIX CO chepoll
npogheccuoHanbHol
OesmenbHoCmu

3HATD:
OCHOBHBIE METO/IbI ¥ IPUHITUITBI
MOUCKA U KJIacCH(pUKaUu
nH(pOpMalUu B UHTEPHETE U
AJIIEKTPOHHBIX OUOINOTEKAX;
Ymern:
HAXOIHUTh, KIACCH(PHUIIMPOBATH
U OLICHUBATh HAWJCHHYIO
uH(pOpMAaLIKIO, a TAK K€
UCIIOJIb30BATh €€ IS
MPAKTUYECKOU JIeATEILHOCTH,
Baagern:
HaBBIKAMH CaMO00pPa30BaHUs, B
TOM YHCJIE€ — UCTIOIb30BAHUS
MHTEpHETa U OUOJINOTEK B
MOWCKE U KJIacCU(UKAIUU
HaWIeHHON MH(pOpMAITNH;
HaBBIKAMH TIPUMEHEHUS
HallIeHHON HHpOpMAIIH JIs
paCIIMpPEeHUs U YTITyOICHUS
3HaHWI, HETIOCPEACTBEHHO HE
CBSI3aHHBIX CO cdepoit
npodeccuoHaNbHOM
JIeSATeTLHOCTH.

MeKIus,
CaMOCTOSITEITh
Has paboTa,
MPAKTHYCCKHE
BaHATUA
(cemuHApHI),
lmaGopaTopHas
paboTa

YO,
K/P,
T,
PT

ba30Bblil ypoBeHb:
BOCIPOM3BOJICTBO IIOJyUYEHHBIX 3HAHUH B
X0J1€ TEKYILEro KOHTPOJIA
IloBbIIEHHBI YPOBEHb:
IPaKTUYECKOE  INPUMEHEHHE
3HAHUI B mporecce
nabopaTopHBIM paboTam

IMOATOTOBKHU

IMOJIYy4YCHHBIX

K




OIIK-8

Cnocoonocmuio
0C80UMb OCHOBHbBLE
Memoowl 3auumaol
NpPOU3B00CNEEHHO20
nepconana u
HaceneHus om
BO3MONCHBIX
nocredcmeuil asapuil,
Kkamacmpog,
CIMUXULIHBIX
beocmetil

3HaTh:
OCHOBHbBIE 3aKOHOMEPHOCTH
byHKurOHUpOBaHUsS Ouochepsr;
COBpPEMEHHbIE TUHAMUYECKHE
MPOLIECCHI B IPUPOJIC U
TexHocdepe;
MPUHIUITBI O0ecTIeYeHUs
0€301acHOCTH
MIPOU3BOJICTBEHHOT'O NIEPCOHANIA;

YmerTn:
UCIIOJIb30BaTh TCOPUTHUCCKUE
3HAHUA Ha IPAKTHKE;
JIaBaTh OLIEHKY dKOJIOTUICCKOU
CUTYallUU;
AHATM3UPOBATH IKOJIOTUICCKHEC
poOJIEMBI;

Baagern:
MOHSITHIHBIM aIlliapaToM,
TEPMHUHOJIOTHEH;
OCHOBHBIMH METO/IaMH
paIoOHaIBHOTO UCTIOIB30BAHUS
MIPUPOJIHBIX PECYPCOB U 3AIUTHI
OKPYXKaIOIIEH CPEdbL.

MeKIus,
CaMOCTOSITEITh
Has paboTa,
MPAKTHYCCKHE
BaHATUA
(cemuHApHI),
lmaGopaTopHas
paboTa

YO,
K/P,
T,
PT

ba30Bblil ypoBeHb:
BOCIPOM3BOJICTBO IIOJyUYEHHBIX 3HAHUH B
X0J1€ TEKYILEro KOHTPOJIA
IloBbIIEHHBI YPOBEHb:
IPaKTUYECKOE  INPUMEHEHHE
3HAHUI B mporecce MIOJATOTOBKHU
nabopaTopHBIM paboTam

IMOJIYy4YCHHBIX

K

**- CokpaiteHus (OpM OIIEHOYHBIX CPECTB CM. B mpuiioxeHuu 2 k PII.




ITpunoxenne 2
K pabodeii mporpamMme

IlepeyeHb OLIEHOYHBIX CPEICTB MO JUCHUIINHE « XHMHS»

HaumenoBanue [IpencraBnenue
Ne OL[CHOYHOTO Kpatkas xapaktepucTuka OleHOYHOTO OLIEHOYHOT'O CPEJICTBA B
0C cpelcTBa CpeacTea ®OC
CpencTBO MOPOBEPKH YMEHHH IPHUMEHATH
KonTponbHas pabora pel POBep y P KOMITUIEKT KOHTPOIBHBIX
1 MOJTy4eHHBbIC 3HAHMS JUISI PEHICHHS 3aaa4 .
(K/P) 3aJIaHM| 110 BapuaHTaM
OTIPEICTICHHOTO TUIIA TI0 TEME WU pa3eity
JMaakTHYeCKU KOMIIJICKC,
[pEIHA3HAYECHHBIA [JI1 CaMOCTOSATEIbHOMN
Pabouas Terpaap . .
2 (PT) paboTel oOywaromerocss u mno3Bossiomui | OOpaszen paboueit TeTpaau
OIICHUBATHh YPOBEHb YCBOCHHS UM YUCOHOTO
MaTepuaa.
CpeAcTBO KOHTPOJIS, OpraHM30BaHHOE Kak
crenuainpHas — Oecema  MEJArOrM4YECKOro
YcTHbIM onpoc  paboTHUKAa ¢ OOydarolMMCs Ha TEMBI, Bompocs o
3 cobeceOBaHUE, [CBA3AHHBIC C HW3y4aeMOW AMCHUIIMHOW, H TeMaMm/pazjiesam
(YO) [PACCUMTAHHOE Ha BbIACHEHHE 00bEMa 3HAHUIA JUCHUTITUHBI
00y4aroIIerocs Mo OMnpeeIeHHOMY pa3Jeny,
Teme, npobaeMe U T.11.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJ[aHUMH,
Tect [MO3BOJISAIOLIAS aBTOMAaTU3HUPOBATH .
4 . doH TECTOBBIX 3aJaHUN
(T) [POLIEYPY W3MEpPEHUs YPOBHSA 3HAHUU H
YMEHHI 00y4Jaromnierocs.

TunoBbie KOHTPOJIbHBbIE 32/IaHUSI, KOHTPOJIbHbIEC BONPOCHl WM HHbIE MATePHAJIbI, HEO0OXOAUMbIE
JJIS1 OLlEeHKY 3HAHMi, YMEHUIi, HABBIKOB U ONbITA AeATEJIbHOCTH, XapAKTEPHU3YIOLIHNX ITAMbI
(opMupoBaHus KOMIIETEHIMH B MIpoLecce OCBOCHUS TN CHUIITTUHBI

KonTtpouabHbie padoTsI

Bapuanrt Nel

1. Kakue coennnenust HazbiBaroTest okcugamu? Kakue mu3 npuseaeHHsix okcu10B Fex0s, CrOs,
NO:, P20s, MnO, MnO: sBnstoTcst KucioTHeIMU? Hanumninre ypaBHEHHs peakliuii B3aUMOEH-
CTBHSI KUCJIOTHBIX OKCHIOB CO II1E€JI0YaMH.
2. Hanumure ypaBHEHHs peakiMid, ¢ MOMOIIBK) KOTOPBIX MOXXHO OCYIIECTBHUTH CIIEIYIOUINE
MpeBpalICHHA:

0 ~

t,C
Fe—Fex03+HClI —?—Fe(OH)3 — ?—Fe2(S04)3.
3. Hanummre ypaBHeHHs peakiMil B3aMMOJIEHCTBHS IMIPOKCH/IA KAJbIMsA ¢ CEPHOIM KHUCIOTOI,
NPHMBOIAIIMX K 00Pa30BaHMIO CPEHEN, KHCIOH 1 OCHOBHOM coueii. HazoBuTe nosydeHHbIE CO-

JIH.




Bapuaur 2
1. Mcxons U3 NOJOKEHUS IEMEHTOB B IIEPUOJAHYECKOM CHCTEME, NaiTe XapaKTepUCTUKY aTo-
MOB: a) cepsl; 0) Maprasua.
2. Cocraebte (GOPMYIIBI OKCHAOB M THAPOKCHJIOB JIEMEHTOB BTOPOI0 MEPHO/IA, OTBEYAIOLIUX UX
BBICHIEH CTENEeHW OKUCIeHUs. Kak M3MEHSETCs KMCIOTHO-OCHOBHOM XapakTep ATHX COEIHMHE-
HHH?
3. JlaiiTe onpeaencHue MeKTpooTpuaTenbHocT. Kak H3MeHseTcs 3neKTpooTpHIIATeIbHOCTE P-
aneMeHTOB B VII-A noarpynmne? Kak u3meHseTCs X OKHUCIUTENbHAS aKTUBHOCTE U TOYeMy?
4. HanumuTe 371eKTpoHHbIe hopMyiIsl aToMoB Zn 1 Cl 1 cOOTBETCTBYIOIMX HOHOB: Zn>', CI”
Bapuant 3
1. Ucnonb3ys crnpaBouHble JaHHbIC TaGIHIIb], ONpeaeauTe n3o6apHblii Terosoii a3dpdext AH os
XMMHUYECKOH peakiuu. Crenaiite BBIBOJ O BBIJACJIIEHHMH WIHM MOIJVIOLUIEHHUH TEIUIOTHl B MpOLECcCe
peakuuu. Onpenenute uzmenenne sHTponun AS9g B X016 XMMHMYECKOI Peaklnu, MpOTeKaro-
el mpu CTaHAAPTHBIX YCIOBHAX B WACATLHOM ra3000pa3HoM cocTOsIHUH. OOBACHHUTE 3HAK H3-
menenns AS’os B pesymbraTe maHHOH peakumu. OmnpenenuTe H3MEHEHHME >Heprum I mb6ca
AG'298 B X0/1e XMMUYECKON PEaKLMK, HCTIONb3Ys CPaBOYHbIEC JAaHHbIe Tabmuusl Ne 5. Tlo 3Haky
u3MeHenus dHeprun I'n6oca AG%20s ciienaiite BHIBO 0 BO3ZMOKHOCTH CaMONPOU3BOIBLHOTO T1PO-
TEKaHHUS.

Bemecreo | CocrosHue
H AH%q5, Kl AG s, Klre S%0s, K
MOJTb MOJIb MOJIb - TPamyc
C-H» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HanMIINTE KHHETHYECKHE YpaBHEHHs CKOPOCTeH MpsAMOii peakiinu, 0OpaTHOM peakiuy 1 Bbl-
PaKE€HHUEC KOHCTAHTHI paBHOBECHA,

2) OIIpCACIIUTC, B KAKYIO CTOPOHY CMCCTHTCA XHMHYCCKOC PABHOBCCHUC IIPH YBCIIHYCHHHU KOH-
LOCHTpAaIHH IICPBOTO HCXOJHOI'O BCUICCTBA, IMOBBIMICHHH TCMIICPATYPBI H YBCIIHUYCHHH JdBJICHHA.
1) 2COry*+O2r)«=>2CO021) AH= -556,0 x/{x

2) Fe;04+COrye—=3FeOx)+COxr) AH= 34,6 x/lx

Bapuanr 5
1. Boruucnure maccy BaCl-2H20, neobxoaumyro juist npurotosnenus S00r pacTBopa ¢ macco-
Boii noneii BaClx 5%.
2. Beluncaute o6bemM pacTBopa ruapokcuaa Hatpus p=1,41r/cm® (38%), HeoOxomaumblil s
MPUIOTOBJIEHHS 2Kl MOKOILEro pacTBopa ¢ MaccoBoii qoneit NaOH 10%.
3. Beruncnmure maccy KoCOs, Heobxomumyto s npurotoBinenus 100m 0,1M pacTBopa.
4. JIns npurosneHuss aHtudpusza k 51 Bomel mpubaBuau 2n stunoBoro crnupra CHsOH
p=0,8r/cM>. BelauciuTe TeMIepaTypy 3aMmep3aHus aHTH(PH3A.

Bapuant Ne6

1. Hanumiure ypaBHEHHs JMCCOIUAIMH CIEIYIOMMX uiekTponuToB: a) H:PO4; 6) NH4OH; B)
CaCl; r) (CaOH)2SO04; 1) Ca(HCO3)..
2. JlonuimTe ypaBHEHHs peakiyii, COCTaBbTE K HUIM MOHHBIE ypaBHEHHUS:

a) CaCO;+HCl— 0) CaClh+Na3;POs—
3. K pacTBOpy yKCYCHOH KHCJIOTHI NMPUOABWIM alleTaT HaTpHs. B Kakyr CTOPOHY CMECTHTCS
paBHOBECHE AMCCOLHAINH YKCYCHOH KUCIOTHI?
4. BeluncaMTe paBHOBECHYIO KOHIEHTpPAIHi0 HOHOB H' B pacTBOpe yKCYCHOM KHCIIOTHI C KOH-
uentpammeii 0,1 Monb/1 (cTenens aucconmanuu pasua 0,13).



TecToBBIC 3a0aHUA

3AJIAHME 1. (Bp1OepuTE BAapHAHTH OTBETOB COIVIACHO TEKCTY 3aaHus)
1. IIpocTeic BelecTBa

-1 IOJIMATUIIEH

+: rpadur

+: ©eneIil hochop

-1 aMMHaK

2. Monsipaslii 00BEM rasza uamepsieTcs B

-1 MOJIb

+: 1/MOJIb

+: M3/KkMOIB

-1 MOJIB/N

3. Macca oHoOIT a.e.M. paBHa

= Ir

+:1,66%10-24 r

-1 1,66%10-24 kr

+: 1,66%10-27xr

4. Monb mo0oro ra3za npu H.y. 3aHUMaeT o0beM 22,4 11 -

CJIE/ICTBHE

- 3aKOHA COXpPaHEHHs MaccChl BEllleCTBa

-: 3aKOHAa MOCTOSIHCTBA COCTaBa

+: 3akoHa ABorajapo

-: 3aKOHA KPaTHBIX OTHOLICHUMN

-: 3aKOHA YKBHBAJICHTOB

5. 1 mosis AI(OH)3 nelirpanusyer ...... MOJIb COJIAHOM

KHCJIOTBI

- 1

-2

+:3
14

11,5

6. Peaxknims mesxry NaOH + H3PO4 oTHOCHTCS K peakiiuu

: IPUCOEUHEHUS

. pa3noKeHus

+: HeHTpaM3aluu

-: rupaTaluu

-: 3aMeIleHus

7. DKBHMBAJIEHT — 3TO pealibHasi WK YCJIIOBHAs YacTHIIA

BEIIIECTBA, KOTOPAs B JIJAHHOM KHCIIOTHO-OCHOBHOM

peaKuy 3KBUBAJICHTHA OJHOMY KaTUOHY BOJOPOa UIIU

B JIAHHOH OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM pPeaKLuH

OJHOMY ......

-! IO3UTPOHY

-: IPOTOHY

+: DIIEKTPOHY

- KBapKy

- HEUTPOHY



8. Maccy BemiecTBa, B3STOTO B KOJIMYECTBE 1 MOJIb,
HA3BIBAIOT ...... Maccoi

- CYMMapHOM

- AaTOMHOH

-: IKBMBAJICHTHOM

+: MOJISIpHOU

- MOJICKYJISIPHOM

9. IlpocToe BelecTBO (B OTIMYHE OT CIOMHKHOTO) — 3TO
+: 030H

-: (heHOM

-1 coma

- METaHOJI

+: rpadur

10. HaubGonpumii paguyc atoma UMeeT

- K

-: Na

- Li

+: Rb

--H

11. DneMeHT TpeThero NepHo/ia. .. MMeeT BhICIIYHO
CTerneHb OKUCIIeHus +4

: pocop

- CKaHau#

- TUTaH

+: KpeMHUH

-: AIKOMHHHH

12. DnexkrpoHHy0 KOHpuUrypauuw 1522s22p63s23p5 umeer
aToM

-: hocopa

+: xyopa

-: Opoma

-: propa

-: a3ora

13. CreneHb OKHCIEHHS aTOMa Xpoma B
COE/IMHEHUH. .. paBHa +3

- CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOH(PUTypaIUs BHEITHETO
9HEPreTHYECKOro ypoBHs atoma docdopa
+:...3s23p3

-1 ...3s23p5

- ...4s24p3

-1 ...2822p5

-1 ...4s24p5



BOITPOCHI K DK3AMEHY

1. CrexnoMeTpuuecKrue 3aKOHbBI: 3aKOH COXPAHEHMsI MaccChl, 3aKOH IIOCTOSIHCTBA cocTaBa. Mx
POJIb B XMMHUH U COBpEMEHHAs TPAaKTOBKa. ['a30Bble 3aKOHBI: 3aKOH ABOrajpo, ypaBHeHue MeHpeneepa-
Knaneiipona.

2. Ilepuogmueckuit 3akoH u Ilepuoguueckas cucrema JI. M. MenneneeBa. dusuueckoe
00OCHOBaHME TEPHOAMYECKOTO 3aKOHa M €ro CcoBpeMeHHas (opMmynupoBka. «nuHHAT» U
«kopoTKas» (opMbl nepuoaudeckor Tabmumpl. Kitaccupukanus XMMHUYIECKUX dJIEMEHTOB.

3.  KBanToBOE omnucaHMe CTpPOEHHsS aTromMa. ATOMHBIE OpOHWTaIM M KBAaHTOBBIE YHCIIA.
I'padmyeckoe mnpepcraBieHue aTOMHBIX opOuTaneidt. [lopsaok 3amoTHEHHS aTOMHBIX OpOHWTaleH B
MHOT'03JIEKTPOHHBIX aTOMaX.

4. Ilepuogmueckast cuctema snemeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB  aromMoB  (paaMyc  aromMa,  OSHEprus  HOHM3AlMM,  CPOJCTBO K DJJIEKTPOHY,
ANEKTPOOTPHULATEIBLHOCTD). DHEPreTUYECKUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

5. OOpa3oBaHne XWMHYECKOW CBS3H, €€ XapaKTePHCTUKU: DHEPTHUs, JJIHHA, MOJSPHOCTS.
[TepexpriBanue AQO. CBsi3u o- u 7m-tuna. OnuUcaHWe KOBAJEHTHOW XUMHUYECKOW CBSI3U METOJOM
MOJIEKYJISIPHBIX OpOuTasieii Ha mpuMepe MoJIeKyIsl Ho.

6. Dmueprermueckue nuarpamMmbl MO JByXaTOMHBIX MOJIEKYJ W HOHOB, 00Opa30BaHHBIX
snemenrtamu 1-ro nepuona (Ho*, Hz, Ha, Hez"). KpatHocTh 1 oHeprus cBs3H.

7. DOueprernueckue auarpamMmmbl MO [ByXaTOMHBIX TOMOSAEPHBIX MOJEKYJl 2 IEepuoja.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOWCTB (JIJIMHA CBSI3U, DHEPIUsI CBSI3U, MATHUTHBIE CBOMCTBA)

8. [Ipenckazanue reoMeTpUUECKOrO CTPOEHUSI MOJIEKYJ METOJIOM OTTAJKUBAHMS AJIEKTPOHHBIX
nap (Meroxa ['miutecnin) U METOIOM BaJIGHTHBIX cBsizel. ['eomerpust monekyn BeCly , BF3 , CHs , NHz n
H20.

9. BemecTBa ¢ MOJEKYJISIPHOU CTPYKTYpoH (Tipumepbl). MeXMOIEKyIIsIpHbIE B3aUMOICHCTBUSI.
Cunbl Ban-nep-Baanbsca (Tpu cocraBnsromux). Bomopoanast cBsizb. OcobeHHOCTH (HTOPOBOIOPOIA,
BOJIbI 1 aMMHaKa, 00yCIOBICHHBIE BOJIOPOAHBIMU CBS3SIMH.

10. TlonsTMe O 30HHOM CTPOEHMM TBEpPAOro Teja. MeTramibl, MOJIYIPOBOJAHUKH H
IUDJIEKTPUKN (Ha TpUMeEpe MPOCThIX BEHIECTB, 00pa3oBaHHBIX 3neMeHTamu IVA rpynmsi). OOmue
(bu3MYecKre CBONCTBAa METAIIOB (3JIEKTPONPOBOAHOCTD U TETJIOMPOBOIHOCTD ).

11. OcHOBHbIE MOHSTUSI W OMNPEIACICHUS] TEPMOAMHAMHUKUA. DHTAIBIHS CUCTEMBbI. DHTAIbIUA
XUMHYECKON peakluuu. DKCHEPUMEHTATbHOE ONpEeIeHNEe SHTANBIINY peakluny (Ha MpUMepe peakuu
HEUTpaIn3aIun).

12. 3akon I'ecca. CnenactBus m3 3akoHa ['ecca. CrocoObl pacuera SHTAIBIIUNA PEAKIH C
HCIOJIb30BaHNEM 3aKOoHa ['ecca (Ha KOHKPETHBIX MPUMEPAX).

13.  Ouranpnus obpazoBaHusi BemiecTBa. CTaHAAPTHOE COCTOSTHUE 3JIE€MEHTAa M BEIECTBa.
Pacuer sHTanpnuii peakuuii Mo CTAaHAAPTHBIM JHTAIBIUSAM OOpPa30BaHUS BEIIECTB (Ha KOHKPETHOM
npumMepe).

14. CaMonpou3BojIbHBIE W HECAMONPOM3BOJbHBIE IMpolecchl (mpumepbl). Makpo- u
MUKPOCOCTOSIHUSI CUCTEMBI. TepMoanHaMu4ecKkasi BEpOSITHOCT, M JHTpomwus. Bo3pactanue sHTponuu
KaK JIBIDKYINAs CUJIa CaMOTIPOU3BOJIBHOTO MpoIiecca.

15. DOHTpomusa BemecTBa. 3aBUCUMOCTh SHTPONHUHU BEIIECTBA OT TEMIIEpaTyphl, oObeMa,
arperaTHOro COCTOSIHUA. OHTpomnusi oOpazoBaHusi BemiecTBa. [Ipoiiecchl, COMpPOBOXKIAIOLTUECS
YBEIMUEHUEM U YMEHBIICHUEM SHTPOIHH (IIPUMEPHI).



16. DHTpomus BemiecTBa. DHTpONMs XUMHUYecKod peakuuu. CrocoObl pacdera SHTPOIUU
XUMUYECKOHN peakiuu (Ha KOHKPETHBIX TpuMepax).

17. DOmneprus ['m66ca. CranmaptHas sHeprusi [mb0ca obOpa3oBanus BemiectBa. CTaHmapTHas
sHeprusi [mOb6ca xumuyeckoi peakiuu. CrnocoObl pacdera craHmapTHOW sHepruu [mbOOca
XMMHUUYECKOHN peaklny (Ha KOHKPETHOM IIpUMEpE).

18. 3aBucumocts >Heprun ['m66ca XMMHYECKON peakIuu OT TeMIIEPaTyphl (SHTAIBIMUHBINA U
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m6dca u caMonpon3BOIILHOCTH MPOLIECCa.

19. Ckopocth xumuueckoil peakuuu. CpegHsisi M UCTUHHAas CKOpPOCTb. MeTonbl
9KCIIEPUMEHTAJILHOTO ONPEJEIIEHNUS CKOPOCTU XUMUYECKUX peakuui (KOHKpeTHbIN npumep). IlpocTsie
U CIIOKHBIE peakiui. OCOOEHHOCTH T€TePOTEHHBIX MTPOIECCOB.

20. 3aBUCHMMOCTb CKOPOCTH XHUMHUYECKOW peakUuu OT KOHLEHTpauuu. (OCHOBHON 3aKOH
XUMHYECKOM KHHETUKH. KuHeTnuyeckoe ypaBHEHME M NOPAJOK peakUuu. OKCHEPUMEHTAIbHOE
olpesieNICHUE MOopsi/iKa peakuuu (KOHKPETHBIN pUMep).

21. BuusgHue TemmepaTypbl Ha CKOPOCTb XMMHUYECKOM peakuuu. [lpuumnHbl BausHUS (0078
aKTUBHBIX MOJIEKYJ U pacnpeneneHue bonbimana). YpaBaenue AppeHuyca. DHepreTuueckuii mpoduib
XMMHUYECKON peakluu. DKCIEPUMEHTAIbHOE ONPECIIEHNE PHEPIUHM aKTUBALMM XUMHUYECKON peakuuu
(KOHKpETHBII pUMep).

22. Karanus. BiusgHue karanu3aTopa Ha CKOPOCTh XMMHUECKOHN peakuuu. [IpuunHbl BIUsSHUA.
['oMOreHHsIil U reTeporeHHbld Karanus. [Ipumepsl MpPakTUYECKOrO HCIIONIb30BAaHUS KaTaau3aToOpOB
JUT UI3MEHEHHUsI CKOPOCTH peakiuu. THrubnpoBanue peaxiuii.

23. XuMHYECKOE paBHOBECHE. YCJOBMSI XMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS
XUMHUYECKOHN peakiuu. TepMOoaMHaMUYECKHil BBIBOJI KOHCTAHTHI PABHOBECHSI.

24. OOparumble xumuyeckue peakuuud. CKOpoCcTh O0OpaTUMBIX XHUMHUYECKHX pEeaKIuil.
Kunernueckoe omnucaHue XUMHYECKOIO paBHOBECHS (CBA3b KOHCTAHTBI PAaBHOBECHUS! PEAKLUU C
KOHCTAHTaMH CKOPOCTEH MPSIMOTO M OOPaTHOTO MPOIIECCOB).

25. CMenieHre XUMHUYECKOIO pPaBHOBECHSI NMPU WU3MEHEHUM BHEMIHUX YyciaoBui. [Ipunummn Jle
[laTenbe: TepMOAMHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

26. PactBopsl. Kiaccudukanus pacTBOpOB 1O CTENEHU TUCTIEPCHOCTH. MecTo pacTBOPOB Cpeu
OpYTuX JUCHEpPCHBIX CHUCTeM. PacTBopuMocTh TBepAbIX BemectB B Bojae. KoadduuueHt
pactBopuMocTU. HachlllieHHbIe, HEHACHIIIIEHHbBIE U NIEPEChIIIEHHbIE pacTBOpHI. Termosble 3¢ deKTsl Tpu
PacTBOPEHHH.

27. PactBopel. CrocoObl KOJUYECTBEHHOTO BBIPAXKECHHS COCTaBa pacTBOPOB. MaccoBas,
o0ObeMHast U MoJibHasg A0JM. MaccoBas, MoJisipHass U HOpMaibHas KOHLIEHTpauuu. MOJSIBHOCTD.
[lepexon ot oaHOro cmoco0a KOJIMYECTBEHHOTO BBIPAXKEHHUS COCTaBa pacTBopa K Jpyromy. Haiitu
MacCOBYI0, MOJISIPHYIO U HOpPMaJbHYIO KOHIIEHTpAIIMH PacTBOpa XJIOpHJa KaJbLUs C MAacCOBOM JoJei
20%. ITnoTHOCTH pacTBOpa 1,2 T/cM®.

28. PacTBOpPHI HEANIEKTPOIMTOB. J|aBIeHNE HACBHIIIIEHHOTO TIapa PacTBOPUTENST HAJl PaCTBOPOM U
HaJ 4YHMCTBIM pacTBopuTeneM. 3akoH Paynsa. Kak MOXHO paccuMTaTh MOBBIIIEHHE TEMIEPATyphbl
KHUIIEHUS U TIOHWKEHUE TEMIIEpaTyphl 3aMep3aHus pacTBOpa MO CPABHEHHIO C pacTBOpHUTENIEM ?

29. B dyem cocTouT CyHIHOCTH siBjeHHE ocMmoca? Kak omnpenenuth BETUYHHY OCMOTHYECKOTO
JABJICHUS B pacTBOpax HednekTpoauToB? 3akoH Ban-I'odda.

30. DnekTponuTHueckas aucconuanus. ucconmanus ciaalOblX 371€KTPOIUTOB KaK paBHOBECHBIN
npouecc. CreneHp AMCCOLMALMM M KOHCTaHTa aucconuanvi. PakTopbl, BIMAIOMKE Ha IPOLECC



nucconuanui. 3akoH pa3dasinenus OcBanbaa. Kak OyJneT BIMATH HAa COCTOSIHHE PAaBHOBECHUS YKCYCHOM
KHUCJIOTHI BBEJICHUE B CUCTEMY alleTaTa HaTpusi?

31. PactBopsl onekTposnuToB. JlMccouuamus CpeJHHX, KHCIBIX W OCHOBHBIX COJICH.
Huccoumarusi kuciaor W ocHoBaHuid. CryneHuaras guccouuanusi. [lpuBenure mnpumepsl.
Hcnons3oBanue 3akoHoB Payns u Baat-I'odda mis onrcanus cBOWCTB 31eKTpoUTOB. 30TOHMYECKUI
KO3 PHULIHEHT.

32. Peaknuu HMOHHOTO OOMEHa B pPAacTBOpPaxX JJIEKTPOJIMTOB. YCJIOBUS MPAKTHYECKOU
HEOOpaTMMOCTH TMPOTEKAHWSI PEaKIMi HOHHOro OOMeHa. HamumuTe MONEKyIsSpHbIE W HOHHO-
MOJICKYJISIPHBIC YPABHEHUS PEAKIIUN, WILTFOCTPUPYIOUIUX 3TU YCIOBHUSL.

33. ManopacTBopuMbI€ JIEKTPOIUTHI. PaBHOBecHE B cucteMe ocaqok — pactBop Ilpounssenenue
pacTBOpUMOCTH. YCIOBHS 00pa30BaHMA M PAaCTBOPEHHUs: ocaakoB. OOpa3zoBaHHWE OCATKOB U AJIEMEHTHI
KaueCTBEHHOI'0 aHaJIM3a.

34. XKectkocTh BOAbl. BpemMeHHas M MOCTOSHHAs JKECTKOCTh. METOABl CHUKCHHS >KECTKOCTH
BOJIBL.

35. DnekrponuTHYecKas Auccouuanus BoAbl. MoHHOE mpousBeneHHE BOABI. BomopomHbIN
nokasarenb. [llkana BogopogHoro nokaszarens. Konopumerpruyeckue u NoTEHIIMOMETPUUYECKUE METO/IbI
onpenenenust pH cpenpl. Uunukatopel. U3MeHeHne OKpacku MHAMKATOPOB B 3aBUCUMOCTU OT PEaKLIUU
Cpelbl.

36. T'maponm3. I'maponm3 coneil. KomndecTBeHHBIE XapaKTEPHUCTUKH IPOIECcca THAPOIU3A.
Crenenp rHAponM3a M KOHCTaHTa rujaponusa. CMelleHHe paBHOBECHs Ipoliecca TUIPOJIH3a.
HeobOpatumpiii ruaponu3. Hanummre B MOJEKYJISIPHOM W HOHHO-MOJICKYJISIPHOM BHUJIE YPaBHEHHS
peakmwmii tuaponusa cieaytomnmx coneit: FeCls, KsPOs, NaxSOs, Al2Sz . YkaxuTte peakiuio cpeibl B
BOJIHBIX PaCTBOPAX 3THX COJICH.

37. OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiiuu. CTeneHb OKUCIIeHUs teMeHTa. OKUCITUTEh
U BoccTaHoBUTENb. [Ipoliecchl OKMCIEHUsS M BOCCTaHOBIeHUs. [lpuBenutre mnpuMepbl THUIUYHBIX
OKHCIUTENeH W BOCCTaHOBHUTeNeH. Kakue mporecchl MpencTaBlsIOT COOOM MPOIEecChl OKUCICHHS, a
KaKHe BOCCTAHOBJICHUS:

S2->90 Cr,0% ->Cr* Mg%->Mg*? O +2H20->40H"

38. Krnaccudukamuss OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaknuid. [lpuBemuTe mpuMepsl
peakuuii Kaxaoro tuma. CocTaBbT€ YpPaBHEHHS COOTBETCTBYIOIIMX pEaKIUd C MOMOIIBI0 MeEToja
AJIEKTPOHHOTO OajaHca.

39. XapakTep B3aWMOJCHCTBHS METAIOB C BOJIOW, pacTBOpaMH COJIeH, MIEIOYEeH W KHCIIOT.
Oco0eHHOCTH B3aUMOJICHCTBUSI METAJIOB C KOHIEHTPUPOBAHHOM CEpHOM KHCIOTOM M a30THOM
kucioToi. Kak pearmpyer ’kene3o ¢ CHWIBHO pa30aBlIeHHOHW, pa30aBICHHOW W KOHIIEHTPUPOBAHHOM
a30THOM KncaoTon? CocTaBbTe YPAaBHEHHSI COOTBETCTBYIOIINX PEAKIIU.

40. BO3HUKHOBEHHE CKayka TOTEHIMala Ha TPaHHWIE METAJUI-PACTBOP COJIM MeETaylia.
CrangapTHBIA BJEKTPOJIHBIA MOTeHIMaN. Psj cTaHIZApTHBIX SJEKTPOHHBIX MOTEHIMAIOB METAJUIOB.
Kaxue BBIBOZBI MOXKHO CJIeIaTh UCXO/S U3 TOJIOKEHUS MeTaJlia B psiay?

41. BomopoaHsIif 57eKTPo/I. Y CTPOMCTBO U AJIEKTPOIHBIE TIpotiecchl. CTaHIapTHBIA BOIOPOTHBIN
3JEKTPOJ. 3aBUCUMOCTh BEJIMYMHBI TOTEHIIMAIa BOJLOPOIHOTO ueKTpoaa ot pH cpensbl.

42. TanpBaHmyeckue »sieMeHTh. Kak MOXXHO NPaKTHUYECKH ONPENEIUTh SJIEKTPOJHBIN
noteHman Merauia? OT Kakux (DaKTOpOB 3aBHCHUT BEJIMYMHA JIEKTPOAHBIX IMOTEHIINAIOB? YpaBHEHUE
Hepncra. YpaBaenue HepHcTa 17151 METaNIMYECKUX JIEKTPOIOB ITPU CTAHAAPTHBIX YCIOBHSX.



43. Tunbsl  TadbBAaHUYECKHX  DJIEMEHTOB.  XUMHUYECKHE,  KOHIICHTPALIMOHHBIE U
TepMorainbannyeckue 3yeMeHTsl. J./1.C. ranpBannyeckux 31aemMeHToB. [IpuBenure npumepsl. YKaxxuTe
IIPOLIECCHI, IPOTEKAloIIUe Ha 3JeKTponax, U paccuutaiite O3/IC MeTHO-LMHKOBOIO XHMHUYECKOIO
raJIbBAaHUYECKOT0 JIEMEHTA.

44, OOpatumble W HeoOpaTUMBbIE JIIEKTPOAHbIE mporecchl. OOpaTUMble W HeoOpaTUMbIe
a5eKTpoAbl. Turbl 00paTUMBbIX 371€KTpo0B. [IpuBeanTe npumMepsl.

45. Kopposus wmeramnoB. Kiaccupukanuss KOPpPO3MOHHBIX TPOLECCOB. XHMHUYECKas U
aJeKTpoXxuMuueckass kopposus. llpusenure npumepsl. MUKpPO - U MakpOraJlbBAHUYECKUE DIIEMEHTHI.
IIpyuynHBI JIEKTPOXUMUYECKON I€TEPOreHHOCTH MOBEPXHOCTH MeTaiuia. Kakue mpouecchl NpoTeKaroT
IIpY KOPPO3UHU LIMHKA C IIPUMECSMU KeJie3a B KUCIIoH cpene?

46. DneKTpoJgHBIE MPOLECChl IMPH KOPPO3UM MeTauioB. KaTomHble peakiuud B KHUCIBIX,
HEHUTPAJIBHBIX U ILEJIOYHBIX cpenax. YeM MoXeT ObITh BbI3BaHA 3JIEKTPOXMMMUECKas I'€TepPOre€HHOCTh
MIOBEPXHOCTU MeTaia?

47. Tlonsipuzauus U Jenoiaspusanus 31eKTpoAoB. Kak BIMSIOT 3TH MPOLECChl Ha KOPPO3UIO
MeTauioB? B 4eM coCTOUT CyIIHOCTh BOAOPOIHON U KMCIOPOIHON Ienospu3aniu?

48. DneKTposn3 ¢ paCTBOPUMBIMH M HEPACTBOPUMBIMH dJIeKTpoaamu. [lopsaok paspsiga HOHOB
Ha DJJeKTpojax Mmpu 3iekTponuse. 3akoHbl Papanes. [IpakTuyeckoe NpUMEHEHHE MPOLIECCOB
JIEKTPOIIH3A.

49. CnocoObl 3amUTBI METAUIOB OT KOPPO3WW. MeTalIM4ecKre KaTOJIHbIC W aHOJHBIC
NOKpbITUS. PaccMoTpure Ha Kakom-InOO HpUMEpe MEXaHU3M 3allUTHOrO JEMCTBHE aHOIHOTO
METAJJINYECKOTO MOKPBITUS B KUCIION Cpefe.

50. CmocoObl 3amUThl METAUIOB OT KOPpO3Wd. MeTauTndecKue KaTOJHBIE W aHOJ/HBIE
nokpbiTus. Kak mnpoTekaer Koppo3us MeTaula € KaTOJHBIM METAJNIMYECKUM IOKPBITUEM TpU
HapyLIEHUH €ro LEeJIOCTHOCTU B BOJHOM Cpefie B IPUCYTCTBUU KUCIopoa?

51. CriocoObl 3amUTHl METAIOB OT KOppo3uu. HeMerarinueckue 3amuTHbIE TOKPBITUS. Buab
HEMETAJJINYECKHUX 3alIUTHBIX MOKPBITUN U UX IPUMEHEHHUE.

52. CriocoObI 3aIMThl METAJUIOB OT KOPPO3UU. XUMHUYEcKasi 00paboTka cpezpl. PerynmupoBanue
pH, ynanenue kucinopona.

53. CnocoObl 3amUTBl METAJUIOB OT KOPPO3UHU. DJIEKTpOXUMHUECKas 3ammra. [IpoTexTopHas
3aluTa U KaToJHasl 3alluTa.

54. OcobeHHocTu opraHuueckux coenuHeHuil. Teopus xumudeckoro crpoeHus. M3omepus u
romouorust. Knaccudukanus, cTpoeHre 1 HOMEHKIJIaTypa OPraHUYECKUX COeTUHEHUH.

55. Knaccudukaiusi opraHM4ecKux peakuil o XapakTepy XMMHUYECKOM CBS3U. YTJIEBOIOPOIbI:
aJIKaHbl, IIUKI0ATKAHBI, AJIKEHBI, AJIKMHbI, AJIKaJUEHBI, apOMaTUUECKHUE COeTUHEHUS.

56. TIpow3BOIHBIE YTIIEBOIOPOIOB: TAJIOTCHIPOU3BOAHBIC, CHHUPTHI, AIBICTHUABI M KETOHBI,
(beHobl, mpocThie 3GUpPbl, KAPOOHOBHIE KUCIOTHI, CII0KHBIE 3(PUPBI, HUTPOCOCTUHEHUS, AMUHBI.

57. MoHoMepbl, OJUTOMEPHl W MOJUMEphl. MeTonbl MOody4YeHUs moauMepoB. Peakiuun
MOJINMEPU3alUH U MoNMKoHAeHcauuu. CTpoeHue U CBOWCTBA TOJUMEPOB.



IIpumepbl 3K3aMeHALIMOHHBIX OHJIETOB

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUS
POCCUIICKOH ®EJEPALIMU
®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE OBPA30BATEJIbHOE
YUYPEXKJIEHHUE BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumanna « Xumusa» / 2019/2020 yueoHblIii roj

Buaer Ne 3

1. OcHOBHBIC MMOHATHS K ONIPEACICHUS TEPMOIMHAMUKHA. DHTAIIBITUS CUCTEMBI. DHTAIBITHS
XUMHUYECKON pPEaKIUU. DKCIEPUMEHTAIBHOE ONPESIICHUE SHTAIBIINK PEAKIMK (Ha IpuMepe
peaKIy HEUTpaTu3alnH).

2. TlpenckazaHue T€OMETPUYECKOTO CTPOCHUS MOJICKYJI METOIOM OTTAIKUBAHUS JJICKTPOHHBIX Iap
(merox ['mmecnv) 1 METOIOM BaleHTHBIX cBsi3eit. ['eomerpust monekyn BeCly , BFs, CHs , NH3
un H20.

3. CKOJIBKO rpaMMOB ITMHKA PACTBOPHIIOCH B COJITHOM KUCIIOTE, €CJIM U3BECTHO, UTO B XOJIE 3TOU
peaKkiuu Mpu HOPMAJIbHBIX YCIOBHUSIX BBLACTWIOCH 1,2 11 Bomopoaa.

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /KyckoB A.H./
3aB. kadenpoit «XumbuoTex», K.X.H., TOIICHT /Apramonosa U.B./
VYTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MMUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30BAHUS
POCCHUMCKOW ®EJEPALIUU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUUN YHUBEPCUTET»
Kadeapa «XumbuoTex» / lucuumanna «Xumus» / 2019/2020 yueoubliii roa

Buier Ne 6

1. 3akon I'ecca. CneactBus u3 3akoHa ['ecca. CiocoObI pacuera SHTAIBIUN PEaKIIHA ¢
HCIOJIb30BaHMEM 3aKoHa ['ecca (Ha KOHKPETHBIX MPUMEPAX).

2. Dmueprerudeckue guarpammbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 TIEpUO/a.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JIJTMHA CBS3H, DHEPTHUS CBSI3U, MAaTHUTHBIC
CBOICTBA).

3. Bo ckoibko pa3 ymeHbIUTes cKOpocTh peakinun 2NO + Oz = 2NO» nipu pa3zbaBieHHH CMECH
pearupyromux ra3oB B 3 paza? CoctaBbTe (HOpMYITy IJIs ONIPEeTIeHNs KOHCTAaHTHI paBHOBECHS
JTAHHOW peaKIuu.

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./

3aB. kadeapoii «XumbnoTex», K.X.H., AOIEHT /Apramonosa 1.B./

VYTBepxkaeHo Ha 3acemanun . 201 r., mpoTokom Ne (coct. A.H. Kyckog)



MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI
POCCUMICKOU ®EJEPALIMU
®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’JKETHOE OBPA3OBATEJIbBHOE
YYPEXKJIEHHUE BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumanna « Xumusa» / 2019/2020 yueoHblIii roj

Buaer Ne 10

1. BausHue Temreparypsl Ha CKOPOCTh XMMHUUYECKON peakuuu. [IpuunHbl BIusHUA (1015
aKTUBHBIX MOJICKYJI U pactupeeicHue bonpiivana). YpaBHeHne AppeHnyca. DHEPreTHYeCKUM
npodUIIb XUMUYECKOH peakiiy. JKCIIEPUMEHTATIBLHOE ONpeeNICHIE YHEPTUN aKTHBALUN
XMMHUYECKOHN peakuy (KOHKPETHBII puMep).

2. 3aBucHUMOCTB 3HEpruu [ md6Oca XMMUYECKON peaku OT TeMIepaTyphl (SHTATIBITHIHBINA 1
SHTPONUIHBIN (haKkTOpbI Mporiecca). JHeprus ' médca u camonpon3BOIbHOCTD MIPOLIECCa.

3. CocraBbTe dIEKTPOHHYIO (hOpMyITy aToMa TUTaHA M HOHOB THTaHa Ti2" u Ti*". K kakomy
3JIEKTPOHHOMY CeMeHcTBY OTHOCUTCA THUTaH? [IpuBenTe 31eKTPOHHBIE aHAJIOTH TUTAHA.

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /KyckoB A.H./
3aB. kadenpoit «XumbuoTex», K.X.H., JOIICHT /|Apramonosa U.B./
VYTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUS
POCCHUMCKOM ®EJEPAIINN
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE
YYPEXKJEHUE BBICIHIEIO OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuumanna «Xumus» / 2019/2020 yueoHblIii roj

Buaer Ne 12

1. OGparumble xumuueckue peakiuu. CKopocTh 0OpaTUMbBIX XMMHMUYECKHUX pEeaKLui.
Kunernueckoe onmucaHue XMMHYECKOTO paBHOBECHs (CBSA3b KOHCTAHTHI PABHOBECHUS pEaKIIUU
C KOHCTaHTaMH CKOPOCTEH MPSIMOTro U 00paTHOTO MPOIIECCOB).

2. Dueprus 'm60ca. CrannaptHas sueprust [ m60ca obpazoBanus Bemectsa. CtannapTHas
sHeprus ['m60ca xumuyeckoit peakiuu. CriocoObl pacueTa cTaHgapTHOU >Hepruu ['mdoca
XUMUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIBI0 METO/1a BAJICHTHBIX CBsizel (BC) 1 00BsCHUTE MEXaHU3M
o6pazoBaHus MoseKynbl SiF4 1 nona [SiFe]?". YKakuTe THIIBI 06pa3yIONIIXCS XHMUYECKHX
CBsI3€H, UX KPATHOCTh U MEXaHU3MBI MX 00pa3OBaHHUSI

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./

3aB. kadeapoii «XumbnoTex», K.X.H., AOIEHT /Apramonosa 1.B./

VYTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)



MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI
POCCUIICKOMN ®EJEPALIUU
®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbHOE
YUYPEXKJIEHHUE BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumanna « Xumusa» / 2019/2020 yueoHblIii roj

Bujer Ne 1

1. Crexuomerpuueckue 3aKOHBI: 3aKOH COXPAaHEHMs MacChl, 3aKOH IIOCTOSHCTBA cocTaBa. Mx
pOJIb B XMMHHU U COBPEMEHHAs TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOIaJlpo, ypaBHEHUE
MenpeneeBa-Knanelipona.

2. KommuiekcHeie coenuHeHus (mpumepsl). OCHOBHBIC TOHSTHSA: KOMILIEKCOOOpa30BaTelb,
JIMra{, KoopIuHauuoHHoe yrciao. OOpa3oBaHuEe KOMIUIEKCHBIX YAaCTHIl B PAaCTBOpAXx.
CryneHuaTbsle KOHCTaHTbl 00pa30BaHMsI KOMIIJIEKCHBIX YaCTUIl M KOHCTAHThI UX YCTOWYUBOCTH.

3. HanwummuTte snekTpoHHyto hopmyiy aToMa cepbl. K kakoMy 37€KTpOHHOMY ceMeiCTBY (TUILY)
OTHOCHTCS cepa? YKaKuTe BAJICHTHBIE AIEKTPOHBI, PaCIPEIEIUTE UX 110 IHEPreTUUECKUM
syeiKkaM B HOpMaJIbHOM U BO30Y’KIEHHBIX COCTOSHUSIX.

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /KyckoB A.H./
3aB. kadenpoit «XumbnoTex», K.X.H., JOLIEHT /| ApramonoBa 1.B./
YTBepxkaeHo Ha 3acegannu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKH U BHICHIETI'O OBPA3OBAHUS
POCCHUMCKOM ®EJEPAIINN
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE
YYPEXKJEHUE BBICIHIEIO OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKHN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuumianna «Xumus» / 2019/2020 yueoHblIii roj

Bujer Ne 4

1. Xwumuyeckoe paBHOBecHE. Y CIIOBUS XUMUUYECKOTO paBHOBecHs. KoHCTaHTa paBHOBECHS
XUMHYECKOHN peakiuu. TepMOauHaMUYECKHI1 BEIBOJ KOHCTAHTHI PABHOBECHSI.

2. 3aBHCHMOCTH JJICKTPOJHOTO TIOTEHI[MANA OT YCJIOBHH IPOBEICHUS pEakIuu. Y paBHEHUE
HepHcra.

3. Brruucnure: a) MacCoOBYIO JIOJTIO paCTBOPEHHOTO BetlecTBa (®, %); 6) HopMmansHOCTh (CH); B)
MousspHOCTh (CMm); T) MonsutbHOCTE (Cm ); 1) TuTp (T) pactBopa H3PO4, monyuennoro mpu
pactBopenuu 18 r H3POs B 282 cM® BOfIBI, €CiIH OTHOCHTETBHAS ITIOTHOCTh TIOMy4EHHOTO
pactBopa coctapiser 1,031 r/em®

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /KyckoB A.H./

3aB. kadeapoit «XumbroTex», K.X.H., TOICHT /| Apramonosa 1.B./

YTBepxkaeHo Ha 3acemanun . 201 r., mpoTokom Ne (coct. A.H. Kyckog)



MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI
POCCUMICKOU ®EJEPALIMU
®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbHOE
YYPEXKJIEHHUE BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHWI NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumanna « Xumusa» / 2019/2020 yueoHblIii roj

Bujaer Ne 7

1. Outponus BeniecTBa. 3aBUCUMOCTb SHTPOIIUY BELIECTBA OT TEMIIEPATYPBhl, 00bEMa,
arperaTHOTO COCTOSIHMA. DHTpoIusi 0Opa3oBaHMs BemiecTBa. lIporecchl,
COIIPOBO’KAAIOLIUECS YBEIIMYEHUEM U YMEHBIIEHUEM SHTPOINUU (IPUMEPHI).

2. llepuonnyeckas cucrema snementoB [I. . MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
aTOMOB (paauyc aToma, HEeprus HOHHU3AlMH, CPOJCTBO K 3JIEKTPOHY,
ANEKTPOOTPHULATEIBHOCTD). DHEPreTUUECKUE JUarpaMMbl MHOT'ORJIEKTPOHHBIX aTOMOB.

3. B cucrewme: A(r) +2B(r) « C(r)
paBHOBECHBIEC KOHIIGHTpamuu paBHBI (Moyb/1 ): [A] = 0,6; [B] = 1,2; [C]=2,16.
Onpenenure KOHCTaHTY PAaBHOBECHS PEAaKLIMU U UCXOJHBIE KOHIIEHTpaluy BemecTs A u B.

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /KyckoB A.H./
3aB. kadenpoit «XumbnoTex», K.X.H., JOIEHT /| ApramonoBa 1.B./
YTBepkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. Kyckos)

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS
POCCHUMCKOM ®EJEPAIINN
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIBHOE
YYPEXKJEHUE BBICIHIEIO OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKHN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuumanna «Xumus» / 2019/2020 yueoHblIii roj

Bujer Ne 17

1. CwmemieHne XMMHYECKOTO PAaBHOBECHS INMPH W3MEHEHWW BHEUIHHMX ycioBHi. [IpuHmmm Jle
[HlaTenbe: TepMOAMHAMHYECKOE U KHHETUYECKOE 0OOCHOBAHUE.

2. Tmmponms kak mpuMep NMPOTOIUTHYECKOTO paBHOBecHs. ['Maposm3 KaTHOHA W aHHMOHA
(mpumepsl). [TonHbii (HeOOpaTUMBINA) TUAPOIU3 (IPUMEPHI).

3. Peaknus ropeHUs )KUAKOTO 3THIIOBOTO CITUPTA BHIPAKAETCS TEPMOXHUMUYECKIM ypaBHECHHEM:

C2HsOH(x) + O2(1) = 2CO2(r) + 3H20(x); AH=7?

Brrancnute TeruioBoit 3pGEKT peakIim, eCiii H3BECTHO, YTO TEIUIOTH 00pa30BaHHS
C2HsOH(x), CO2(t) u H20(3x) cooTBeTCTBEHHO paBHBI, kJ[>k/Mounb: -277,67; -393,51 u -285,84.

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /Kyckos A.H./

3aB. kadeapoii «XumbnoTex», K.X.H., AOIEHT /Apramonosa 1.B./

VYTBepxkneHo Ha 3acemanun . 201 r., mpoTokom Ne (coct. A.H. Kyckog)



7. YueOHO-MeTOANYeCKOe U HHPOpPMAITMOHHOE o0ecnieueHre JUCHUIJINHBI.
a) OCHOBHAas JIUTEeparypa:
1. Xumus: yd4eOHUK U MPaKTUKyM JJIs IpuKiIagHoro 6akanaspuata / T.B. MapteiHoBa, 11.B. Apramonosa, E.b. ['onyHoB —
M.: U3patensctBo FOpaiit, 2015. — 393c.

0) 1oMOJIHMTE/IbHAs JIUTepaTypa:
1. 3amauum u ynpaxuenus no oomeit xumuu / H.JI. I'muaka — M.: m3parensctBo « KHOPYCy, 2012. — 248 c.

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHeT-Pecypcehl:
[IporpammHuoe obecriedyeHre 1 HHTEPHET-PECYPCHI HE MTPEAYCMOTPEHBI.

8. MaTepuajibHO-TeXHHYeCKOe o0ecrieyeHne JMCIHIIIMHBI.
JUis mpoBeeHUs 3aHATHI HCIIONIBb3YIOTCS JIEKIMOHHBIE ayAUTOPUM U CHEIHATIM3UPOBaHHbIE y4yeOHble jJabopaTtopuu Kadenpsl
XumbunoTex, ocHalleHHbIE BCEM HEOOXOAUMBIM OOOPYJOBAaHMEM U METOJAMYECKUMHU MaTepuajaMyd  JJIs IPOBEICHHUS
JIEKIIMOHHBIX 3aHATUH U J1a0OPaTOPHOIO MPAKTUKYMa M0 AUCLUILUIMHE « XUMHUSI».

[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DejepalibHbIM TOCYJapCTBEHHBIM O0pa30BaTEIbHBIM CTaHJAAPTOM BBHICIIETO
o0Opa3oBaHusI 110 HANIPABJICHHUIO TOATOTOBKHU crieruainucToB 23.05.01 «HazemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA).

IIporpammy cocraBuiI:

J1.x.H., mpodeccop /KyckoB A.H./

IIporpamma corjiacoBana:

PykoBonuTens 00pa3oBaTenbHON MPOTPaMMBI [ JIykbsitHoB M.H./



lpunoscenue

CTpykTypa U cofep:KaHHue QUCHUILINHBI « XUMHS»
no HanpasJjeHno noAroroBku 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

(cmemuasucT)
Buabi yueOHoli padoTsl, Dopm
= = 8| BKJIIOYAS CAMOCTOSITE/ILHYIO Bujabl camocTosiTeIbHOW padoThl bl
5 =
Paznen § S 3 padoTy CTYJE€HTOB, CTY/IEeHTOB arrect
o g =
a/n S = 3 U TPY/I0€MKOCTh B Yacax anum
J | I/C | Jlag | CPC | KCP | K.P. | K.IL. | PI'P | Pedepar | K/p ]
IlepBblii cemecTp
OCHOBHbBIE OHSATHSI H 3aKOHBI
1.1 1 1 1 1 3
XUMHUH
Beoonoe 3anamue no
1abOpaAmMopPHOMY NPAKMUKYMY.
1.2 PAMOPTONY NPARTIIEIMY 1 1 1| 1| 2
TexHuka 6€30MacHOCTH NIPH padboTe
B JIabOpaToOpuu
Knaccupuxanus XaMHIECKHX
1.3 urcan 1| 2 |1 1 3
coeUHeHHUIt
Jlabopamopnas paboma «Knaccer
1.4 pAmMOpI b : 1 2 1| 1| 2
HEOPTaHMYECKUX COCAMHCHUIDY
1.5 | CTrpoenue aToma 1 3 1 1 3
Jlabopamopnas paboma
1.6 | «OmnpeneneHue SKBUBATCHTHOMN U 1 3 1 1 2
ATOMHOW MacChl METaJlIa»
Ilepuoauyecknii 3akon. CBoiicTBa
17. | cpnoa 1 4 |1 1 3
XHMHYECKHX 3JIEMEHTOB.




Jlabopamopuas paboma

1.8. | «YcranoBnenue Gpopmyiibl 4
KPUCTAIJIOTHApPATA)

19 XuMHYEeCKasl CBSI3b U CTPOEHHE 5
MOJIEKY.JT

110 Jlabopamopras pa?oma «Pacuer 5
JUTMHBI XUMUYECKOU CBSA3M
XuMHYeCKasi TEPMOANHAMUKA.

1.11 6
Yacrtp 1
Jlabopamopuas paboma

1.12 | «Onpenenenue TerioBoro 3gdexra 6
peaKIuu HeUTpanu3aIumy
XumMuveckasi TePMOJTAHAMUKA.

1.13 7
Yactsp 2
Jlabopamopuas paboma

1.14 | «OmnpeneneHne TEIIOTHI PEaKIUuu 7
AJIOMUHUS C COJITHON KUCITIOTON»

1.15 | Xumnueckas kuHeTuka. Hacrs 1 8

116 Jlabopamopuas paboma «CKOpPOCTh 8
XUMHYecKoH peakunu. Karamus»

1.17 | Xumuueckasi kmneruka. Yactp 2 9

118 Jlabopamopnas paboma 9
«Ompenenenue YHEPTUH AKTUBAIIMI

2.1 | Teopusi pacTBOpOB. 10
Jlabopamopuas paboma

2.2 | «IIpuroToBICHHE U OIPEICIICHIE 10
KOHIICHTPAITUU PACTBOPA»

2.3 | lucniepcHble CHCTEMBbI 11




Jlabopamopuas paboma

2.4 11
«loHOOOMEHHBIE PEAKITUID

2.3 | PacTBopbI 3J1eKTPoauTOB. YacTs 1 12

54 Jlabopamopnas paboma «CUIIbHBIC 12

' U cia0ble JIEKTPOITHUTHDY
2.5 | PacTBopbI 2J1eKTPOaUTOB. YacTh 2 13
26 Jlabopamopuas paboma «I'unponus 13
| coneit»

57 OxkucIuTeIBHO- 14
BOCCTAHOBHTEJIbHBIE PeaAKIINH.
Jlabopamopnas paboma

2.8 | «OxucnurenbHo- 14
BOCCTaHOBUTEIILHBIC PEAKIIUNY

2.9 | XuMusi MeTALIOB 15

510 Jlabopamopuas paboma 15
«7/KecTKOoCTh BOJIBI»

2.13 | DeKTpOXMMHYeCKHe NMPoLecchl 16

514 ﬂa6opam0p\ftaﬂ paboma «Psn 16
HATPSDKEHUH METAIIIIOBY

2.15 | Koppo3usi MeTA/LI10B 17

516 Jlabopamopnas paboma 17
«DNEKTPOXUMHUYECKAS KOPPO3HUSD)
Oprannueckue u

2.17 | BBICOKOMOJIEKYJISIPHbIE 18
coennHeHusi. 0030pnan n1eKyus.

2.18 | Jlabopamopuas paboma 18




«XUMHYECKHE CBOMCTBA
OPraHUYECKUX COCTUHEHUI
HEKOTOPBIX KJIACCOB»

Bcero 4acoB o JUCHUIINHE

18

18

18

54

54




