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U COIIPOTUBIIEHUE MATEPUAIIOBY,

1.(-M.H., TOIIEHT /A.A. CkBop1OB/

1. Ileaun ocBOeHHS TUCUHMILIMHBI.

K 0CHOBHBIM 1€JISIM OCBOCHUS JUCITUILINHBI « XUMUS» CIETyEeT OTHECTH:

— (hopMHpPOBaHNE HABBIKOB COBPEMEHHOTO XHMHYECKOTO MBIIIJICHUS

— (opMHUpOBaHWE HABBIKOB HCIOJB30BaHUS XHUMHYECKUX 3HAHUW W yMEHUH B
MPaKTUYECKOMN JCATEIBHOCTH;

— BOCIIUTAHUE Yy CTYJCHTOB XUMHUYECCKOW KYyJIBTYphI, KOTOpas BKJIIOYACT B ceOs
BBIPAOOTKY IPEACTABICHUNA O POJIM M MECTE€ XHUMHH B COBPEMEHHOM MHpE, MMOTPEOHOCTH
KPUTHYECKH OCMBICIIMBATh W  HUCIIOJIL30BaTh JUIS TIOMOJHEHUS CBOMX 3HAHUU
aHAJMTUYECKYI0 HH(OpMAIIHIO;

— (opmMupoBaHME E€CTECTBEHHOHAYYHBIX TIPEJACTAaBICHWH O BEIIECTBaX W
XUMUYECKUX TpoIleccaXx B TMPUPOJE, TEXHUKE, IMPOM3BOACTBE MaTEpHAIOB U
000pyI0BaHUS TSI IPOMBIIIIIICHHOCTH.

K 0CHOBHBIM 3aJa4aM OCBOEHUS TUCLMIUIMHBI « XUMUSD) CIEAYET OTHECTH:

— OCBOGHHME TEOPETUYECKUX MPEICTaBICHUN, COCTABISIOMMX (PyHAAMEHT BCEX
XUMHUYECKUX 3HAHUM M CBOWMCTB AJIEMEHTOB U 00pa30BaHHBIMU MMM MPOCTHIX U CIOMKHBIX
OPraHUYECKUX U HEOPTaHUYECKUX BELIECTB;

— HM3y4Y€HUE MEXAHU3Ma IPOLIECCOB M YCIOBUM WX IMPOBEICHHUS B IMPUPOJE M HA
OpoU3BOACTBE (OCHOBBI ~XMMHUYECKOM TEPMOJWHAMHKH, KUHETHKH, PaBHOBECHS,
ANEKTPOXUMHUYECKUE MTPOLIECCHI);

— OCYILECTBJICHHE HEOOXOJUMBIX pacyeToOB, CBS3aHHBIX C TPUTOTOBICHUEM
PacTBOPOB M aHAJIU30M BEILECTB,;

— IIPOBEJICHNE aHAJIN3a MAaTEPUAIIOB U TEXHUYECKUX CPEJICTB.

2. Mecto mucuuniannbl B cTpykrype OOII cnenuaaurera.



Huctummumua  «Xumus»  (b.1.1.10) oTtHOocuTcs K uwmceny mnpodeccuoHanbHBIX
yueOHbIX aucuurina 0a3zoBor vactu (b.1.1) broka 1 «Jluctunauuer (Mogymn)» (B.1)
MIPOrpamMMBbl CIIELIUAIUTETA.

JucnuninHa «XuMus» B3aUMOCBS3aHa JIOTUYECKH U COAEPKaTEIbHO-METOINYECKU
CO CJIENYIOIIMMU AUCHUIIMHAMU U npaktukamu OOIT:

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

— du3mkKa;

— TeopeTnueckass MEXaHUKa;

— ConpoTHBIIEHHE MATEPUAJIOB;

— MarepuanoseneHue;

— DHepreTUuecKre yCTAaHOBKH aBTOMOOWIISI U TPAKTOPA;

— MexaHHKa KOMIO3UIIMOHHBIX MaTEPUAJIOB.

B BapuarusHoii yactu bioka 1 (b.1.2):

— Teopus ynpyrocru;

— Teopus naCTUYHOCTH;

— Teopus non3y4ecTy;

— OCHOBBI (PU3UKHU MPOYHOCTU U MEXAHUKA Pa3pyIICHUS.

3. IlepeyeHnb NIaHUPYEMBIX Pe3yJbTATOB 00y4YeHNs N0 AUCHUILTUHE (MOAYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMBbIMHU Pe3yJIbTATAMM 0CBOEHHS 00Pa30BaTeIbHOI
NMPOrpaMmabl.

B pe3ynbrare OCBOEHHS AMCHMIUIMHBI (MOAYJs) y oOydarouuxcs (hopMUpPYROTCS
CIeNyIOIME KOMIETEHUUH M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOUIME PE3YJIbTaThl
oOy4eHHs Kak 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHIMMA:

B pesyabrtare
O0CBOCHHU
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIETEHIIUH NPOrpamMmbl o0y4yeHus 1O JUCHHUILIMHE

o0yyarommiicst 10J7KeH

o0Js1agaTh

OIIK-1 CnocoOeH CTaBUTh U 3HATh:

peuiaTb MHKEHEPHBIE U ® 3HATh OCHOBHBIE METObI U MPUHIUIIBI
Hay4YHO-TEXHUYECKUE MoucKa  Kiaccupukanuu nHhpopMauu
3ajauu B chepe cBoei B MHTEPHETE U 3JIEKTPOHHBIX
npodeccuoHanbHOM oubanoTeKax;
JEATEIIbHOCTH U HOBBIX | yMeTh:
MEXAUCTUIUIMHAPHBIX ® YMCTb HaXOIUTh, Knaccn(pHquOBaTb "




HaIpaBJICHUH ¢ OIICHUBATH HAWJICHHYIO HH(OpMAIIHIO, a

HCIIOJIb30BAHUEM TaK K€ UCII0JIb30BaTh €€ I
€CTECTBEHHOHAYYHBIX, MIPAKTUYECKOU JIEATEIbHOCTH;
MaTEMaTUYECKUX U BJIaJeTh:

TEXHOJIOTHYECKHAX ® HaBBIKAMU CaMOOOPa30BaHMUS, B TOM
Moieei YHCJIC — UCIIO0JIb30BAHN HHTCPHETA U

OubIMOTEK B IOUCKE U KJIACCH(PHUKAIINN
HalIeHHON MH(pOpMaITUH;

® HaBBIKAMH IPUMEHEHUS HaICHHON
uH(pOpMaLIUU AJIS PACITUPEHUS U
yriIyOJIeHHsI 3HAHWH, HEMOCPEICTBEHHO
HE CBSI3aHHBIX CO chepoi
poeCCHOHAIBHON JEATEIHHOCTH.

4. CTpyKTYypa M cofep;KaHue AUCHUILIHHBI.

OO6mast TPyI0eMKOCTh JUCIHHUIUIMHBI COCTaBIIIET 3 3a4eTHBIX eauHuIlbl, T.e. 108
akKaJeMUYecKuX daca (13 HuX 54 yaca — caMocTosITeIbHasE padoTa CTYJICHTOB).
Ha mepBoM Kypce B mepBOM ceMecTpe BbIICISICTCS 3 3ayeTHble eauHuIbl, T.c. 108
aKaJieMUYecKux yaca (13 HuX 54 yaca — caMoCTOsITeIbHAsE padoTa CTYJICHTOB).

Pazpenbl nucuMmMHbl « XUMUS) U3y4atOTCs Ha MIEPBOM Kypce.
IlepBbiii cemecTp: nekuuu —18 yacos, 1abopaTtopHble 3aHATHS — 18 yacoB, MpaKTUYECKUE
3aHATHS (ceMuHapbl) —18 yacoB, hopMa KOHTPOJIS — IK3aMEH.

CTpyKTypa H coJiepKaHue TUCITUILINHBI « XUMHSD» TI0 CPOKaM M BUJIaM pabOThl OTPaKCHBI
B IIPUJIOKCHUU.

Copep:xanue pa3aesoB JUCHUIINHbBI
IlepBbIii cemecTp

OcCHOBHbIC IOHATHSA U 3AKOHbI XUMHHU

Xumusl Kak NMPEIMET ecTecTBO3HaHMs. [IpenMer XumMum M €ro cBsizb C JAPYTrUMU
HayKamMu. 3HAYEHWE XMMHUU B W3YUYECHUM MPUPOABL. XHMHS M OXpaHa OKpPYKarolleh
cpeabl. OCHOBHBIE pA3AEbl XUMUHM U METOMBI UX M3yyeHHs. OCHOBHBIE NOHATHS XUMUHU:
aTOM, MOJIEKYJa, XUMHYECKUN DJIEMEHT, SKBHUBAJIEHT, MOJIb, MOJIIPHAs Macca, KIJacChl
HEOPraHW4YeCKUx coequHeHud. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAaHEHUS MAacChl U



sHeprun M.B. JIOMOHOCOBa, 3aKOH IIOCTOSIHCTBA COCTaBa XWMHYECKHX COCIUHEHUN
IIpycra, 3aK0H 3KkBUBaNeHTOB Puxrepa u 3akoH ABoraapo.

Crtpoenue aToma

Bo3HukHOBeHUE 1 pa3BUTHE MTPOOJIEMbI CTPOSHUS aToMa. SlnepHas MoJeb

atoma 1o 3. Pesepdopay. CoctaB aTOMHBIX sifiep, MPOTOHHO-HEUTPOHHASI TEOPUS
J.J. Urnarenxo u E.H. I'anona. M3otonbl. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB.
OcHoBuble moctysatel H. bopa. KoprmyckylsspHO-BOJHOBON Jyaiu3M 3JIEKTPOHOB.
OCHOBHBIE TMOJOKEHNS KBAaHTOBOW XMMUHU. KBaHTOBBIE 4YHCIIa, SHEPIETUUECKUE YPOBHH,
NOIypOBHHU, aToMHble opbOutanu. KoHdurypamuss dneKTpoHHBIX opOutaieii B
npoctpanctse: s, p, d, f — opouramt. EmkocTs ypoBHeil u noayposHeii. Pacnpenenenue
AJIEKTPOHOB B aToMe, MPUHLHWII HauMEHbLIEH sHepruu, npaswio B.M. Kieukosckoro.
3anonHeHue opOUTaneil 3JIEKTPOHAMH B pealbHBbIX aToMax, npuHiun [laymu, mpaBuio
I'yaga. CnocoObl u3o0pakeHus pacnpezeneHuss aiekTpoHoB: 1) merox Koccens; 2)
ANIEKTPOHHBIE (OpMyJibl; 3) rpaduueckue HJIEKTPOHHBIE CXEMBbl. XapaKTepUCTHKA
AJIEMEHTOB MCXOMS U3 CTPOEHHUS UX aTOMOB.

Iepuoanueckuii 3aK0H

[Tepnomnueckuii 3axkoH JI.JI. MeHueneeBa - OCHOBHOM 3aKOH XHMHH, €rO
coBpemeHHas (opmynupoBka. [lepuoanueckass cucremMa xuMuyeckux sjaemeHToB JI.U.
MenneneeBa Kak rpaduueckoe HU300pakeHHE  IEPUOAMYECKOrO0  3aKOHa,  Kak
KJ1accu(UKaIisg aTOMOB IO CTPOCHHUIO MX DJICKTPOHHBIX 000JI0YeK. ['pymibl, meproabl U
cemeiictBa s, p, d, f — omemeHToB. MeTajuibl M HEMETaUIbl, WX TMOJOXEHUE B
nepuoandecko cucrteMe. OCHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIM PaJinyC, SHEPTUA
WOHM3AIMH, CPOJCTBO K JIEKTPOHY U 3JEKTPOOTPULIATETBHOCTh, BO3MOKHBIE U TUITUYHBIC
COCTOSIHUSI  OKHMCJICHMS, OKHCJHUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOWCTBA  DJIEMEHTOB.
M3MeHeHHEe CBOWCTB AJIEMEHTOB B Iepuofax u rpymmax. OOmeHaydyHoe 3HadYeHHUe
MEPUOANYECKOTr0 3aKOHa U nepuoandeckon cucremol .M. Menneneena.

XuMu4eckas CBA3b U CTPOCHUE MOJIEKYJI

XUMHYECKass CBSI3b M BaJICHTHOCTb. MeETOJ ~ BaJICHTHBIX  CBSI3¢d U
MOJIEKYJISIpHBIX opOutanieir. OCHOBHBIC BHU/IbI XUMHYECKOM CBSI3M: KOBaJCHTHAas,
METaJUIMYECKasi, WOHHAas, BojopoaHas. [lpupoma cBa3u. Kpucramimyeckue BelecTBa ¢
WOHHOM pEIIETKOM, HMX CBOMCTBA. KoOBaJeHTHas CBs3b, €€ IpPUPOJAa U MEXAHU3M
obpazoBanus. CriocoObl M300pa)kKeHUS KOBAJICHTHBIX CBS3€HM, CBOMCTBA KOBAJICHTHBIX
CBSI3€M: JUIMHA, JHEPrus, HACBIIICHHOCTh, HANPaBICHHOCTh. llonspHOCTH MOMNEKYII,
JTUTIONBHBI MOMEHT. [loHsTHE O THOpUAM3aIMK aTOMHBIX OpOWTaleld. 0 U T — CBSI3H.
Pa3HOBUIHOCTH KOBaJE€HTHOW CBA3W — HEMOJISIpHASA, MOJApPHAs, JOHOPHO-AKIENTOPHAs.
Merannuueckass CBs3b, €€ OCOOEHHOCTH, OCHOBHBIE THUIIMYHBLIE CBOICTBAa METAJIJIOB.



ArperatHoe COCTOSIHME BeIlleCTBa. XMMUYECKOE CTpoeHue TBEpHOro tena. AmopdHoe u
KpUCTAJUIMYECKOE CcOocTOosiHUME BemlecTBa. Kpucramibl. Kpucramimueckue pemerku.
Xumuyeckasi CBSI3b B TBEPABIX TellaX. XHUMHUYECKass CBSI3b B MOJYMPOBOJAHUKAX H
IUAJIEKTpUKax. PeanbHble KpUCTAIIIBI.

XuMu4eckass TEPMOAMHAMHUKA

®dusnueckass CyIIHOCTb OJHEPreTM4eckux HP(PEKTOB XUMUYECKUX pEaKIuil.
BHyTpeHHsA1 SHeprus M DHTaJIbIMS OOpa30BaHUS  XUMHYECKHX  COEIMHEHUH.
Tepmoxumus. IlepBoe Hauano TepMOAWHAMHUKHM, €r0 3HAUY€HHWE M TNPUMEHEHHUE. 3aKOH
[''N. Tecca, cineacTBUS W3 HEro, MPUMEHEHHE MJi PACUETOB TEIUIOBBIX 3PQPEKTOB
XUMHUYECKUX peakmuid. TermoTsl o0pa3oBaHUS M TEIUIOTHI CTOPaHUS XHUMHUYECKHUX
BenlecTB. Bropoe Hauano TepMOAMHAMUKH. DHTPOIHUS U €€ W3MEHEHHE B XUMHUYECKUX
npoueccax. JHeprusi ['mb0ca. YcinoBue caMONpOU3BOIBHOIO MPOTEKAHUS XUMHUYECKUX
peakuuii. TepmMoxuMu4ecKre pacueTsl.

XuMHuuyeckasi KHHETUKA

CKOpOCTh XMMHYECKHMX pEAKUUM U €€ 3aBUCHMOCTh OT KOHIIEHTpAaluud |
temriepaTypbl. 3akoH aeictByrommx Macc K. I'ympaoepra u I1. Baare. Koncranra
CKOPOCTHU XMMHUYECKOU peakiuu, ee pusndyeckuit cMmeici. 3akoH Bant-T'odda. Dueprus
aKTUBalMU. BiusHue KaTamn3aTtopoB Ha CKOPOCTh XMMHUYECKHUX peakUuuil. I OMOreHHsbI
U TEeTepOreHHbI Kartain3. MexaHu3sM JEWCTBHUsS KAaTaau3aTOpPOB B T'OMOI€HHOM M
reTepOreHHOM Kartaiu3ax. IHruOuTOpsl 1 IPOMOTOPHI B Katanuse. [loHsATHE O IEemHBIX
peakuusx ropeHus TomimBa. OOpaTUMOCTb  XUMHUYECKHMX  peakuuid. XHUMHYECKOe
pPaBHOBECHME B TOMOI€HHBIX M TI€TEpOreHHbIX cucremax. COCTOSHHE IUHAMHYECKOTO
XUMHAYECKOTO  pPABHOBECHS, YCJIOBHS W IPU3HAKA  PABHOBECHOTO  COCTOSIHUSI.
KoHcTanTta XMMHUYECKOTO paBHOBECHsS, €€ pPOJIb B  OLEHKE HANpaBJIECHHOCTU
XUMHAYECKUX peakuuid. CMmeleHne paBHOBECUS TMPU U3MEHEHHHM KOHIEHTpaluu
pearupyroummx BEHIECTB, TeMieparypsl W pgaBieHusd. I[Ipunuun Jle - Hlarense. Posb
IIPEJACTABICHUN O XMMUYECKOM PaBHOBECUM B MOHMMAHUU U OLICHKE XUMHUYECKUX H
OMOJIOTHYECKHUX MPOIECCOB.

Teopus pacrBopoB

OO6mue cBeieHust 0 pacTBopax. Tumbl pacTBOPOB. BoHBIE 1 HEBOJIHBIE PACTBOPHI.
DHepreTuka TMpolecca pacTBOpPeHUsA. PacTBOpUMOCTh  BEIIECTB.  3aBHCUMOCTH
pacTBOPUMOCTH OT IPUPOABI U CBOWCTB PACTBOPUTENL M PACTBOPEHHOIO BEIIECTBA.
dusnueckast 1 XUMU4ecKasi Teopusi pacTBOPoB. OCHOBHBIE MOJIOKEHUS THPATHON TEOPUU
pactBopoB [[.1. Menneneesa. Mneanbubie U HEUMACATbHBIE PACTBOPHI. 3aKOHBI UI€ATBHBIX
pactBopoB Payns u Bant-I'odhda. Kunenue u 3amepzanue pactBopoB. [lonstue 00
aHTu(pu3ax NpUMEHeHHe ux B TexHuke. KoHlleHTpalys pacTBOPOB, pa3inyHbIe CIIOCOOBI



ee BbIpaKeHHUs. XapaKTepHbIE CBOICTBAa PacTBOPOB. 3HAUYEHHE PACTBOPOB B MPUPOJE,
XUMHUHU, CEITbCKOM XO35IUCTBE U TEXHUKE.

PacTBOpBI 3J1€eKTPOJIUTOB

Teopust 3JIEKTPOIUTUYECKON AUCCONMALNK, NMPUYMHBI Juccouuanuu. ['uaparanus
(conmpBaranusi) MoOHOB. CTeNeHb M KOHCTAHTA AUCCOLMAIIMM, €€ 3aBUCUMOCTh  OT
KOHIIEHTpalMu. 3akoH pa3BeneHust OcTBanbaa. CuiibHbIE U claOble  AJIEKTPOJIMUTHI.
AMdotepHbie d7eKTponuThl. oHHBIE ypaBHEHUsI peakluil, UX TOJIHAg U KpaTkas
3anuck. [luccommanus Boabl. MoHHOE mpou3BeleHHE BOAbL. BOIOpPOAHBIN MOKa3aTeb
(pH), ero ompezaeneHue. DKcepUMEeHTaNIbHOE omnpeaeneHne pH BOIHBIX PacTBOPOB,
ponb MHAMKATOpPOB. ['maponus coiseil. ['maponuThyeckass KUCIOTHOCTh M IIETOYHOCTb.
bydepubie pactBOophl. PaBHOBecuss B cucrteMax pacTBop-ocanok. IlpousBeneHue
PacTBOPUMOCTHU. Y CIIOBUS BbINAJACHUS OCAIKOB.

XumMus MeTal10B

Ponpr MeTamnoB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuasioB. OOmias
XapaKTEPUCTHKA METANIOB, UX (PU3MYECKHUE CBOMCTBA. 3aBUCUMOCTh CBOMCTB METAJNIOB OT
X ToJoXeHus B mepuoanueckon cucreme [[. . MenneneeBa BHyTpeHHee cTpoeHue
METaJIOB. XUMHYECKUE CBONCTBA METaJIOB. Meramnunyeckue CILJIaBBI.
NHTepmeTaninueckue coeMHEHUST U TBEPABIC PaCTBOPHI MeTaIOB. OCHOBHBIE CIIOCOOBI
MOJIy4eHHs] METaJIOB M3 pPyHd. BoccTaHOBUTENbHas CHOCOOHOCTh METauIOB. Psin
CTaHJAPTHBIX JJIEKTPOAHBIX MOTEHUHUAIOB. JIETKHE  KOHCTPYKIIMOHHBIE  METAJUIBL.
bepunnmuii, Marauii, amtomMuHuil. @OU3MYECKME W XMMHUYECKUE CBOWCTBA, UX
COEJIMHEHUS, CIUIABBI, UCIIOJIb30BAHUE B TEXHUKE. TSKENbIE KOHCTPYKIIMOHHBIE METAILITHI,
d-anementsr [-VIII moarpynmn. Xumus 3JEMEHTOB CEMEHCTBA jKelle3a, WX CIUIaBbl M HX
XMMHUYECKUE COCIUHEHUS. XUMHUS META/UIOB MOATPYNIbl XpOMa, MapraHia. XuMUs
TUTATHHOBBIX METAJUIOB. XUMHS METAUIOB MOATPYNI MeIu U IuHKa. OOIIHe MOHATHS O
MOJYNPOBOAHUKAX, HX  XUMHYECKOW  mpupone. Kpucrammyeckoe  CTpoeHUe
NOJIYIIPOBOAHUKOB, JSHEPreTUYECKUE 30HbI  (BaJICHTHas, 3alpeliéHHass ¢ 30HA
npoBoAMMOCTH). COOCTBEHHBIC U TTPUMECHBIE MOTYNPOBOIHUKHU. [ToHATHE O JOHOPHOU U
akienTopHo mnpumecsx. OO030p pP-’7IEMEHTOB O00JaAAIOMIUX TMOTYTPOBOIHUKOBBIMU
CBOMCTBaMU [TonynpoBOHUKOBBIE COCIUHEHUS: OOpUIbI, KapOWAbl, CHIUIUIBI,
repManuapl U ap. CeepxmpoBopsiiyue Marepuaibl. [I[puMeHeHue MOoIynpoBOAHUKOB B
COBPEMEHHOW TEXHHUKE.

OKHCINTEIBHO-BOCCTAHOBHUTEIbHbIE Pe€aKIIuu

CrerieHb OKHMCJICHHS DJJIEMEHTa B COCAMHCHUN W IIpaBHJIa €€ HaXO0XKICHH.
OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC p€akunun KaK IMPOHCCChbl IIEPCHOCA JJICKTPOHOB M
W3MECHEHUSI CTEIEHEH OKMCIICHUS DJEMEHTOB. MCTOI[I)I COCTAaBJICHUA ypaBHeHI/Iﬁ



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKuuil. OKUCINUTEIIFHO-BOCCTAHOBUTEILHBIN
SDKBHBAJECHT. BakHeWInmnme  OKHCIHTENIM W BoccTaHOBHUTENIH.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMM B MOYBAX, MNPUPOJHBIX BOJAX M BOJOEMAX, TEXHUKE U
3JIEKTPOXHUMHUYECKUX MPOLECCaX.

DJIEKTPOXMMHYECKHE MPOLECChI

["anpBaHMYeCKUE 37€MEHTHI U 3ekTpoan3. Kiaccupukanus 3aeKTpOXUMHUECKUX
npouecco. llondarne 00 »3aekTpogax M 3NEKTPOAHBIX NoTeHuuanax. CTaHIapTHBIN
BOJOPOJHBIA 3JIEKTPOJ M BOJOPOAHAs INKajga NOTEHUUAIOB. YpaBHeHHe HepHcra.
[loTeHmansl METAVIMYECKUX,  Ta30BbIX M OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
aneKkTpoAoB. 'anpBannyeckue anemeHThl. J/IC u e€ u3mepenue. DIEKTPOXUMHUYECKAs H
KOHLIEHTPAL[MOHHASL NOJBIpU3alusa. DJIEKTPOXUMHUYECKHE NIPOLECCHl B JHEPIETHKE U
MAIIMHOCTPOCHUH. XUMHUYECKHE HCTOYHHKHU DIIEKTPUYECKOIO TOKA. AKKYMYJSTOPBI
KHCJIOTHBIE W ILIEJIOYHBbIE. 3apsiika M pas3psAlka AKKyMYJSITOPOB. ODJIEKTPOXUMHUYECKHE
TEHEepaToOphl.  ODJEKTPOXMMHUYECKHE  IpeoOpa3oBaTeNu (XEMOTPOHBI). OJIEKTPOJIU3
paciuiaBoB U pacTBOpoB. llociaenoBaTeIbHOCTh JJIEKTPOAHBIX IPOLIECCOB HA KaTOAE H
aHoJe. BropuuHble nporecchl Mpu 3JIEKTPOIIU3E.

DNeKTpoJiu3 € PacTBOPUMBIMM M HEPACTBOPUMBIMHM aHOJAaMH. BBIXOJ MO TOKY.
3akonsl Dapazes. IIpakTuyeckoe NPUMEHEHHE HIIEKTPOIM3a: IIOJIYyYEHUE METaJUIOB,
AJIEKTpPOXHUMHUYECKasi 00pabOTKa METAJUIOB U CIJIABOB, HAHECEHHE T'aJIbBAHOTIOKPBITHH.

Koppo3us merasiios

OcHOBHbIE BHIBl KOpPpPO3UH. XHUMHUYECKas KOPpPO3UA. OJNEKTPOXUMHUYECKAS
Koppo3us. Kopposust moj neicTBueM OIy>KIaromuX TOKOB (3JeKTpokoppo3us). DakTopsl,
BIMSAIOIIME HAa WHTEHCHUBHOCTH KOPPO3MM METAJUIOB. MeEToabl 3alMThl OT KOPPO3HHM:
3aIUTHBIE TIOKPBITUS, JIEKTPOXUMHUYECKAS 3alLMTA, JISTUPOBAHUE METauIoB. M3MeHenue
CBOMCTB KOPPO3HOHHOM cpeJibl. UTHrHOUTOpPHI KOPPO3UH.

Oprannyeckue ¥ BLICOKOMOJIEKYJISIPHbIE COeIUHEHUS

Crpoenue, knaccuukalusi M CBOMCTBA OPTraHUYECKUX COCAUHECHHM. XUMHS
MOJIAMEPOB, MPUMEHAEMBIX B JJEKTPOTEXHUKE, DHEPTETUKE W MAIIMHOCTPOCHUHU.
3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT COCTaBa M CTPYKTYpPbl. XHUMHUS TOJUMEPHBIX
KOHCTPYKIIMOHHBIX MarepuanoB. [losmmepHble MOKPBITUS U KiIed. XUMHS TOJIUMEPHBIX
JIADJIEKTPUKOB U IPOBOTHUKOB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.



Meronuka IPETNOJaBaHUs JUCLUIUIVHBI «Xumus» " peanuzanus
KOMIIETEHTHOCTHOTI'O MOAX0/1a B M3JI0KEHUU U BOCIIPUATHM MaTepuaia NpeayCMaTpUBAET
MCIOJIb30BaHUE CIEIYIONINX aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHHUS TPYTIOBBIX,
WHJVBUyQJIbHBIX, ayJUTOPHBIX 3aHATHI B COYETAaHHH C BHEAYAUTOPHOU pabOTOH C
LEJIbI0 POPMHUPOBAHUS U Pa3BUTHSA MTPO(PECCHOHATBHBIX HABBIKOB 00YYarOIMXCH:

— MOJTrOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX paboT B J1abOpaTOpHUsX BY3a;

— 3aIIMTa U UHJIMBUYaJIbHOE 00CYK/I€HUE BBIOIHIEMbIX JJAOOPATOPHBIX padoT;

— BBIINOJIHEHUE JOMAIIHUX KOHTPOJIBHBIX 3aJaHUI 10 JUCLMILINHE;

— OpraHu3alus W TMPOBENCHUE TEKYIIErOo KOHTPOJS 3HAHUM CTYACHTOB B (opme
0JIaHKOBOTO TECTUPOBAHUA.
VY enbHbId BEC 3aHATUN, MPOBOJMMBIX B MHTEPAKTUBHBIX (POpMax, OMpEAENICH IIaBHOU
LEJIbI0  00pa30BaTEIbHONW MPOrpaMMbl, OCOOEHHOCTHIO KOHTHMHICHTAa OOYyYaroIIUXCS |
CoJiepKaHUEeM AMCLUUIUIMHBI «XUMHUS» U B LIEJIOM M0 AMCLUUIUIMHE cocTaBisier 25 %
ayJIUTOPHBIX 3aHATUN.  3aHATUS JIEKUMOHHOro THmHa cocTaBisitoT 50 % or oObema
ayIUTOPHBIX 3aHATUH.

6. OeHOYHBIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, IPOMEKYTOUHOM
aTTecTALMHU [0 UTOTaM OCBOCHHS JMCHUILIHHBI U Y4eOHO-MeToAuYecKoe
o0ecreyeHne CaMOCTOAATeIbHON PadoThl CTYIEHTOB.

B mpouecce o0OydeHHs HUCHOJB3YIOTCS  CJHEAYIOUIME OLEHOYHBbIE  (HOPMBI
CaMOCTOSATENIbHOM pPa0OThl CTYJAEHTOB, OLIEHOYHBIE CPEACTBA TEKYUIEro KOHTPOJIs

YCIIEBAEMOCTH U MMPOMEKYTOUHBIX aTTECTALIAN:

B nepBoM cemecTpe

- JIOMaIllHUE KOHTPOJIbHBIC Pa0OTHI MO MPOrpaMMe JMCIMIUIMHBI (MHIWBHIYaIbHO IS
Ka)XJI0T0 00y4Jaromierocs);
- IOATOTOBKA K BBIIOJIHCHUIO JJA0OOPATOPHBIX Pa0dOT U UX 3aIlUTa;

OneHoYHbIE CPEACTBA TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE
BONIPOCHI U 3aJaHus B (opme OJAaHKOBOrO U (WJIM) KOMIBIOTEPHOTO TECTUPOBAHUSA, IS
KOHTPOJIS OCBOCHHS O0YYAIOIIMMHUCS Pa3AesIOB JUCIUIIIUHBI.

OOpa3Iel TECTOBBIX 3a/IaHUi, KOHTPOJIbHBIX BOIPOCOB W 3aJaHUI JIJIsi TPOBEICHUS
TEKYIIETO KOHTPOJIS, IK3aMEHAITMOHHBIX OUJIETOB, MPUBEICHBI B IPHIIOKCHUH.

6.1. ®oH/1 O1IEHOYHBIX CPEJICTB /1JIf MPOBeIeHUs MPOMEKYTOUHON aTTecTAMU
00y4aIMXCcs M0 JUCHUITIMHE (MOYJIIO0).



6.1.1. IlepeueHb KOMIETEHIMI C yKa3aHUEM 3TanoB HX (HOPMUPOBAHUS B MpoOliecce
OCBOEHUS 00pa30BaATEIBHON MTPOTPAMMBI.

B pesymprare OCBOCHHMS ~ AWCIHUIUIMHBI  (MOmyssi)  (OPMHUPYIOTCS  CIEAYIOIINC
KOMIICTCHIIUH .
Kon B pe3yabTare ocBoeHus1 00pa30BaTeJbHON MPOrpaMMbl 00yUaroUIHiicst
KOMIIETeHIIUH JA0JI2KeH 00/1a1aTh
OIIK-1 CriocoOeH CTaBUTh U PelllaTh WHKEHEPHBIC U HAYYHO-TEXHUYECKUE 3a/1a9n

B cdepe cBoelt mpodeCCHOHATBHON AeSITETbHOCTH U HOBBIX
MEKIUCIMIUTMHAPHBIX HAMTPABJICHUH C UCIIOIb30BAaHHEM
CCTCCTBCHHOHAYYHBIX, MATCMATHUYCCKUX U TCXHOJOTHUYCCKUX MO[[GJ'Ief/'I

B nponecce ocBoeHust 00pa3zoBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIMH, B TOM YHUCIIE
UX OTJIEIbHBIE KOMIIOHEHThI, (POPMUPYIOTCS MO3TAITHO B XOJ€ OCBOCHUS 00YyYarOUIMMHUCS
JUCLMIUIUH (MOJyJiel), MPaKTUK B COOTBETCTBUM C YYEOHBIM IUIAHOM M KaJE€HJAPHBIM
rpagukoM yueOHOro npouecca.

6.1.2. Onucanue nmokasarejed 1 KPpUTEPUEB OLICHUBAHUS KOMIICTCHIMH,
(hopMupyeMBIX 10 HTOraM OCBOCHMS INCHUILIHHBI (MO1YJIs1), ONTUCAHUE KA
OLICHMBAHMUA

[TokazaTenem olleHMBaHMS KOMIIETCHIIUN Ha PA3JIMYHBIX dTarmax ux (HOpMUPOBAHMUS
SABJISIETCSL  IOCTHKEHUE OOYYaIOMIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOY4YEHHUs TI0
JTUCHUTUIUHE (MOJYJIIO).

OIIK-1 - Cnioco0eH cTaBUTH U peliaTh HH:KeHePHbIe M HAYYHO-TeXHUYecKHe 3a1a4M B cepe cBoeil
npogrecCHOHAIBHOM 1eATeTbHOCTH H HOBBIX MEKAMCHUIJIMHAPHBIX HANPABJIEHHUH ¢ MCO0JIb30BAHUEM
€CTeCTBEHHOHAYYHBbIX, MATEMATHYECKHX U TEXHOJOTHYeCKHX Mojeeii

3HATD:

OCHOBHEIC METOBI
W TIPUHITATIBT
MOMCKA 1
KJIACCU(PUKAIIH
nH(pOpMaIuu B
HWHTEPHETE U
AIIEKTPOHHBIX
OMONIMOTEKAX;

He 3naer
OCHOBHBIE METO/IBI
Y IPUHIIATIBI
TIOWCKA U
KJaccupUKauu
UHPOpMAITUH B
WHTEpHETE U
3JIEKTPOHHBIX
oubnmorekax

Hmeet He mIOTHEBIS

MMpeaACTaBJICHUA 00 OCHOBHBIX

METO/JIax Y MPUHLUMIAX

MOWCKAa U KIacCH(PHKaIiu
MH(QOPMAaLUK B UHTEPHETE U
AJIEKTPOHHBIX OMOIMOTEKAX

CdopmupoBaHHbIE, HO
coJepKaliue
OTJeNTbHBIE TPOOEITBI
MIpeJICTaBIeHUs 00
OCHOBHBIX METOaX U
NPUHITUIAX TTOUCKA 1
KJIACCU(PUKAIIH
UHpOpPMaLUH B
UHTEPHETE U
IIEKTPOHHBIX
Ooubimorekax

OTINYHO 3HAeT
OCHOBHBIE METO/IbI
Y TIPUHIUIIBI
ITOMCKA 1
KJIACCU(PUKAITIH
nH(pOpMaIuH B
HMHTEPHETE
AIIEKTPOHHBIX
OubIMoTEKax




yMeTb:
HaXOJWTb,
KJ1acCU(UIMPOBATD
Y OLIEHUBATh
HalJICHHYO
nH(pOPMAITHIO, &
TaK ke
WCTIONIB30BATh €€

He ymeer
HaXOIUTb,
KJIaccu(pUIUPOBATH
U OLICHNBATh
HalJICHHYO
MHPOpMALHIO, a
TaK ke
UCIIOJIB30BATh €€

Cmabo yMeeT HaXOIuTh,
KJIacCH(PUIMPOBaTh U
OIICHUBATh HAMJICHHYIO
HH()OPMAITHIO, a TaK JKE
UCTIONIb30BATh €€ JUIs
MPAKTUYECKON NeATSILHOCTH

Xopo111o ymeer
HaXOJWTb,
KJ1acCu(UIMPOBATH U
OIICHUBATH
HalJJCHHYO
WHPOPMALHUIO, a TaK
’K€ UCITIONb30BATh €€
JUII IPaKTUYECKOU

CB000HO ymMeeT
HaXOIIUTh,
KJ1acCU(UIMPOBATD
Y OLICHUBATH
HalJJCHHYO
nH(pOPMAITHIO, &
TaK ke
WCTIONBE30BATh €¢

JUISL IPAKTHYECKON | JUTS MPaKTUYECKON JeSTEeIBHOCTH JUTS IPaKTUYECKOH
JeSITeNbHOCTH; JeSITeIbHOCTH JeSTEIBHOCTH
BJIA/IETh: He Bnageer YacTuuHO Biageer JlocTaTo4HO XOpOILIO CBo6ozHO BrageeT
HaBBIKAMHU HaBBIKAMHU HaBBIKAMHU BJIaJiceT HaBBIKAMH HaBBIKAMHU
camMoo0pa3oBaHMs, | caMOOOpa3oBaHUs, | caMOOOpa3OBaHUS, B TOM camoo0pa3oBaHusl, B caMmo00pa3zoBaHus,
B TOM YHCIIC — B TOM YHCIIE — YHCIIe — UCIOIB30BAHUS TOM YHCIIE — B TOM YHCIIE —
HCII0JIb30BaHUA HUCIIOJIB30BaHUA HWHTCPHCTA U 6I/I6J'[I/IOTGK B HUCII0JIb30BaHUA HUCII0JIb30BaHUsA

WHTEpHETA U
OMOINOTCK B
MOKCKE U
KJIACCU(PUKAIH
HalJIEHHOUI
WHpOpPMALUH;
HaBbIKaMU
MPUMEHECHUS
HalJIEHHOMI
nHGOPMAITUH TSI
paciipeHus u
yriyOneHus
3HAHUMH,
HETOCPEICTBEHHO
HE CBSI3aHHBIX CO
cdepoit
npohecCuoHaIbHON
JeSITEIIBHOCTH.

MHTEpHETA U
OubmmoTeK B
TIOWCKE U
KJIaCCU(UKAIIH
HalIeHHON
UHQOPMAIIH;
BJIaJICTh HABBIKAMH
PUMEHEHUS
HaleHHON
uHQOpMaIUH IS
pacuIpeHus 1
yriyOneHus
3HAHUH,
HETOCPE/ICTBEHHO
HE CBSA3aHHBIX CO
cepoit
npodecCHOHAIBEHO
U IeITeNbHOCTH

MOWCKE U KIIacCH(HUKAIIH
HalIeHHO¥ nH(opMaIuy;
BJIaJICTh HABBIKAMHU
MPUMEHEHUS HAIEHHOU
WHGOPMAITUH TS
pacuIipeHus 1 yriayoaeHus
3HAHU, HETIOCPEICTBEHHO
HE CBSI3aHHBIX cO cepoit
npohecCuoHaTbHON
JIesITeIbHOCTH

WHTEpHETA U
OMONIHOTEK B TIOUCKE U
KJIACCU(DUKAITIH
HaMeHHON
WH(pOpPMAINH; BIAJETh
HaBbIKaMH
IMPUMCHCHUA
HalJIEHHOU
WH(POPMAITUH TS
paclIupeHus U
yriyOJIeHHs 3HaHUH,
HETOCPEICTBEHHO HE
CBSI3aHHBIX CO chepoit
poheCcCHOHATBHOMN
JIeSITeIbHOCTH

WHTEpHETA U
OMOITNOTEK B
MOKCKE U
KJIACCU(PUKAITIH
HalJIeHHOUI
WHpOpMAITUH;
BJIAJICTh HABBIKAMH
MPUMEHCHUS
HalJIeHHOUI
nHGOPMAITUH TSI
paciMpeHus u
yriyOnenus
3HAHWMH,
HETMOCPEICTBEHHO
HE CBSI3aHHBIX CO
cthepoit
pohecCUOHATBHOMN
JIeSITeTbHOCTH

[TkaJbl OLIEHUBAHUS PE3YJILTATOB POMEKYTOYHOM aTTECTALMU U UX OIIMCAHUE:

QOPMCI npomeofcymouuoﬁ ammecmauyuu: IK3aAMeH.

[IpomexxyTouHass arrecranus oOydaromuxcs B (GopMe dK3aMeHa IMPOBOIUTCS IO

pe3yibTaTaM BBITIOJTHEHHUSI BCEX BUIIOB Y4eOHOU PaOOTHI, MPETyCMOTPEHHBIX y4eOHBIM

IJJAHOM MO JaHHOW JUCHUIUIMHE (MOAYJI0), TPU ASTOM YUYUTBHIBAIOTCS PpPE3YyJIbTaThl

TCKYHICI'O KOHTPOJIA YCIICBACMOCTHU B TCUHCHHUC CCMCECTpPA. OHGHKa CTCIICHN OJOCTHKCHUA

oOyYarouMMuUCsl TJIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHs MO AMCHMIUIMHE (MOAYJIIO)

MPOBOJMTCS TIPEMNoaBaTeeM, BEIYIIUM 3aHATHS T0 AUCIUILIMHE (MOAYJI0) METOJIOM




9KCIIEPTHOM OIeHKH. [0 uTOram MpoMeKyTOYHOH aTTeCTAIMH 0 AUCHUTUTHHE (MOIYJIIO)
BBICTABIISICTCS ~ OICHKA  «OTJIMYHO»,  «XOPOIIO»,  «YIOBJICTBOPUTCIHHO»  WIIH
«HEYIOBJICTBOPUTEIHLHOY.

K npomesicymounou ammecmayuu 0onyckaromcs moabko CmyO0eHmbl, 8blNOJHUBUIUE 8Ce
8UObl  YueOHOU pabombl, NpedycMompeHHble paboyell NpocpamMmou no OUCYUNTUHE
«Xumusy (8bINOIHUNU 1AOOPAMOPHBIE PAOOMbL, BbINOIHUIU OOMAUHUE KOHMPOJIbHbIE
3a0aHus).

IlIkana ouenueanus Onucanue

Buinonnenvt  6ce 6uovt  yuebHou pabomvi, npedyCMOmMpeHHbvle
yuebHvim  naanom. CmyoeHm OeMOHCmpupyem CcoOmeemcmaeue
3HAHUL, YMEHUL, HABLIKO8 NPUBCOCHHbIM 6 MAOIUYAX NOKA3ameinel,
0 onepupyem npuoOpPemeHHbIMU 3HAHUAMY, VYMEHUSMU, HABLIKAMU,
IO NPUMEHSIem UX 6 CUMYayusx nOGblUEeHHOU crodxchocmu. Tlpu smom
Mocym Oblmb 0onyueHvl He3HAYUmenbHble OWUOKU, HeMmOoYHOCMU,
3ampyOHeHUs NpU AHATUMUYECKUX Onepayusix, nepeHoce 3HAHUll u

yMeHuzZ Ha Hoeble, HecmaH@apmele cumyayuu.

Buinonnenvt  6ce 6uovt  yuebHoUu pabomvi, npedyCMOmMpeHHbvle
yueonvim — naanom.  CmyoeHm — OeMOHcmpupyem  HenojHoe,
Xopowo npasuibHoe  coomeemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npusedeHHbiM 8 mabauyax nokazamenet, 1ubo eciu npu 3mom OvLiu
oonywenvl 2-3 HecyujecmeenHvle OUUOKuU.

Buinonnenvt  6ce 6udvt  yuebHolu pabomwvi, npedyCMOmMpeHHble
yueonvim naanom. Cmyodenm OeMOHCmpupyem CcOOmeemcmaeue
Yooeremeopumenvno | 3nanuii, 8 KOMOPOM 0c8eweHa OCHOBHAS, HaUbOOee BANCHASL YACTb
Mamepuana, Ho npu SMom OONYWeHA 00HA 3HAYUMENbHASL OWUOKA
U HEMOUHOCMb.

He 6vinonnen oounm unu 6onee 6udog yueOHou pabombi,
npeodycmMompeHnvlx yueonvim nianom. CmyoeHm OeMOHCmpupyem
HenoiHoe coomeemcmeue 3HAHUU, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxazamee, 0ONYCKAOMCA 3HaA4umMenvbHvle OUUOKU,
HeyoosnemsopumenvHo . .
NPOAGNAEMC OMCYMCMeue 3HAHUL, YMEeHUll, HABbLIKO8 NO pAOY
nokaszameretl, cmyoenm ucnvimoigaem 3HaYUmMenbHvle
3ampyOHeHuss Npu ONepupoBaHUU 3HAHUAMU U YMEHUsMU NPU UX

nepeHoce Ha Hoevle cumyayuu.

DoHABI OLICHOYHBIX CPEICTB NpPeACTABJCHbl B IPWIOKeHNH 1 K padoyeid mporpamme.



Ipunoxenue 1 x
. . paboueili mporpamMme
MUHUCTEPCTBO HAYKU U BBICIHET'O OBPA30BAHI A POCCUMCKOU ®EJJEPAITN

®EJIEPAJIBHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHVE BBICILIEFO OFPA30OBAHHS
«MOCKOBCKHUH MOJJUTEXHUYECKAW YHUBEPCUTET»

Hanpasnenue noaroroku: 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA»
OII (mpoduib): « KoMIbIOTTEPHBIN HHXUHUPUHT B aBTOMOOMIIECTPOCHUN
dopma 00yyeHus: ouHas

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

Kadenpa «XumbuoTex»

®OH/I OHEHOYHBLIX CPE/ICTB

O IMCHUIIJIMHE «XUMMUA»

Cocrag: 1. [1aciopt ¢oH1a OLIEHOUHBIX CPE/ICTB

2. OnucaHue OLEHOYHBIX CPEJCTB

Pa3paboTunk:
1.X.H., podeccop KyckoB Anppeii Hukonaesuu/
3aBenyrommii Kageapoi:

K.X.H., JOLEHT AptamonoBa MuHa BuktopoBHa

Mocksa, 2023 ron



NMOKA3ATEINb YPOBHA COOPMUPOBAHHOCTM KOMNETEHLUUN

Taobnuma 1

XUMUSA

OI'OC BO 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

B npoiiecce ocBOeHUS TaHHOM TUCUUIUIMHBI CTYACHT (POPMHUPYET U JEMOHCTPUPYET Cleayrolre npodeccuoHalbHble KOMIETEHIMHU:

UCIIOJIb30BAaHUS CBOETO
TBOPYECKOTO IMOTEHIIHAA
NeSITeTbHOCTH, K PELICHUIO
3HaYUMBIX MPOOIIEM.

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosorust dopma Crenenu ypoBHeil 0CBOEHHS KOMIIETEHIIH
HH- |®OPMYJIUPOB- ¢dopMUpPOBAH | OLIEHOYHOTO
JEKC KA us cpeacrBa*®
KOMIIEeTeHIH
i
OIIK-1 |CnocoGen cTtaBuTh 1 3HATH: eKITHs, YO, ba30Bblii ypoBeHb:
[peIIaTh HHKCHEPHBbIE | CIIOCOOBI CAaMOOPTraHU3alUU U camocTosrens |K/P, BOCITPOU3BOJICTBO MOJYUYECHHBIX 3HAHUU B
1 HAy4HO- pa3BUTHUS CBOETO Has paborta, T, X0/1€ TEKYLIEro KOHTPOJIA
TEXHUYCCKHE 3a0a91 MHTEJUIEKTYaJIbHOTO, npakTudeckue  [PT IloBbIlICHHBIH YPOBEHD:
B cepe cBOEH KyJIbTypHOI'O, IYXOBHOI'O U BaHATHA MPAKTUYECKOE TPUMEHEHUE TTOTYYEHHBIX
npodeccuoHaNbHOM HPABCTBEHHOTO, (PU3UYECKOTO U (cemuHaper), 3HAHUI B TPOIIECCE TTOATOTOBKH K
eI TEILHOCTH U pohecCHOHANBEHOTO YPOBHS; mabopaTopHast nabopaTopHBIM paboTam
HOBBIX YMeTh: pabora
MEXIUCIUILIMHAPHLI | HAXOIMTh HEJOCTATKH B CBOEM
X HaIpaBJICHUH C OOIIEKYTbTYPHOM U
MCIIOJTb30BAaHUEM MpoQeCCHOHAIBHOM YPOBHE
ECTECTBEHHOHAYYHBIX | PAa3BUTUS U CTPEMHUTBCSA UX
, MATEMAaTHYECKHUX U YCTPaHUTH;
TCXHOJIOTMYCCKUX Baagers:
MoOJIeen HaBBIKAMH CaMOPa3BUTHS,
caMopean3aluu

**_ CokpaiteHus (OpM OLIEHOYHBIX CPEJCTB CM. B MpuiiokeHuu 2 K PII.




ITpunoxenne 2
K pabodeii mporpamMme

l'[epeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «XuMHUS»

HaumenoBanue [IpencraBnenue
No OL[CHOYHOTO KpaTkas xapakrepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
0C cpelcTBa CpeacTea ®OC
CpencTBO TPOBEPKM YMEHUW MNPUMEHATH
KonTponbHas pabora Peal POBCP M p KoMITIeKT KOHTPOIBHBIX
1 MOJTy4eHHBbIC 3HAHMS JUISI PEHICHHS 3aaa4 .
(K/P) 3aJIaHM| 110 BapuaHTaM
OTpPEeIEHHOT0 THUIIA TI0 TEME WM pa3lieiy
JunakTuyeckui KOMILJIEKC,
[PEIHA3HAYCHHBIM [JI1 CaMOCTOSTEJIbHOMN
Pabouas Terpaap . .
2 (PT) paboTel oOyuwaromerocst W mo3Bossironuii | OOpaser] paboueii TeTpaan
OIICHUBATHh YPOBEHb YCBOCHHS UM Y4EOHOTO
MaTepuaa.
CpeAcTBO KOHTPOJIS, OPraHW30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAAroruyeckoro
YcTHbIM onpoc  paboTHUKAa ¢ OOydarolMMCs Ha TEMBI, Bompocsr o
3 cobeceOBaHUE, [CBA3AHHBIC C HW3y4aeMOW AMCHUIIMHOW, H TeMam/paszzaenam
(YO) [PACCUMTAHHOE Ha BbIACHEHHE 00bEMa 3HAHUIA JUCHUTITUHBI
00y4aroIIerocs Mo OMnpeeIeHHOMY pa3Jeny,
Teme, npobaeMe U T.11.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJ[aHUMH,
Tect MO3BOJISFOIIIAS aBTOMAaTU3HUPOBATH .
4 . @DoH/] TECTOBBIX 33JaHUIM
(T) [IPOLIEAYPY W3MEpPEHUs YPOBHSA 3HAHUU U
YMEHHI 00y4Jaromnierocs.

TunoBbie KOHTPOJIbHBbIE 32/IaHUSI, KOHTPOJIbHbIE BONIPOCHI WJIM HHbIE MaTepHuaJibl, He0OX0AUMbIe
JJIS1 OLlEeHKY 3HAHM, YMEHUIi, HABBIKOB U ONbITA AeATEJbHOCTH, XapaKTePU3yIOIIMNX ITAMNbI
(opMupoBaHus KOMIIETEHIMH B MIpoLecce OCBOCHUS TN CHUIITTUHBI

KonTtposabHbie 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. CrexuomeTpuuecKkre 3aKOHBI: 3aKOH COXPAHEHHUS MaccChl, 3aKOH IIOCTOSIHCTBA cocTaBa. Mx
pOJIb B XMMHUH M COBpEMEHHAs TPAaKTOBKa. ['a30Bble 3aKOHBI: 3aKOH ABOrajipo, ypaBHeHHe MeHpeneepa-
Knaneiipona.

2. Ilepuogmueckuil 3akoH u Ilepuoguueckas cucrema JI. M. MengeneeBa. ®dusnueckoe
00OCHOBaHHE TEPHOAMYECKOTO 3aKOHa M €ro CoBpeMeHHas (opMmynupoBka. «nuHHAT» U
«KOpOTKas» (OpMbI meproaudeckoi Tabnumbl. Kiaccupukanus XUMIUYECKUX JIEMEHTOB.

3. KBanTOBOE omnucaHMe CTpPOEHHs aromMa. ATOMHbBIE OpOMTalIM M KBAaHTOBBIE YHMCIIA.
I'padmueckoe mpepcraBieHue aToOMHBIX opOuTaneil. [lopsmok 3amoaHEHHsI aTOMHBIX OpOuTaleH B
MHOT'03JIEKTPOHHBIX aTOMaX.

4. Ilepuogmueckast cuctema snemeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB  aromMoB  (paguyc  aroma, SHEprusi  HOHM3allMM,  CPOACTBO K DIIEKTPOHY,
ANIEKTPOOTPHULIATEIBHOCTE). DHEPreTUYECKUE UAarpaMMbl MHOT'03JIEKTPOHHBIX ATOMOB.

5. OOpa3oBaHne XWMHYECKOW CBS3H, €€ XapaKTePHCTUKU: DHEPTHUs, JJIHHA, MOJSPHOCTS.
[lepexpbiBanue AQO. CBsa3u 6- u m-tuna. OnucaHUEe KOBAJEHTHOM XMMMYECKOH CBS3M METOJIOM
MOJIEKYJISIPHBIX OpOuTasieil Ha mpuMepe MosIeKyIsl 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 JByXaTOMHBIX TOMOSIEPHBIX MOJIEKYJ 2 Mepuoja.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOWCTB (JIJIMHA CBSI3U, SHEPIUsl CBSI3U, MArHUTHBIE CBOMCTBA)

8. IIpenckazanue reoMeTpUUECKOr0 CTPOEHUSI MOJIEKYJ METOJIOM OTTAJIKHUBAHMSI AJIEKTPOHHBIX
nap (merox ['miutecnin) u MeToI0M BaJIGHTHBIX cBsizelt. ['eomerpust monekyn BeClz , BFz , CHs , NHz u
H20.

9. BemecTBa ¢ MOJEKYJISIPHOU CTPYKTYpoH (Tipumepbl). MeXMOIEKyIIsIpHbIE B3aUMOICHCTBUSI.
Cunbl Ban-nep-Baansca (Tpu cocraBnswomux). Bomopoanast cBsizb. OcobeHHOCTH (HTOPOBOIOPOIA,
BOJIbl 1 aMMHaKa, 00yCIIOBJIECHHBIE BOJIOPOAHBIMU CBS3SIMH.

10. TIlonstTne o0 30HHOM CTPOEHUU TBEpAOro Tena. Meramibl, MOJIYNPOBOJHUKU U
IUDJIEKTPUKN (Ha TpUMepe MPOCTHIX BEIIECTB, 00pa3oBaHHBIX 3neMeHTamu IVA rpynmsi). OOmue
(u3HYeCcKre CBONCTBA METAIOB (RJIEKTPONPOBOAHOCTD U TETLJIOMPOBOIHOCTD ).

11. OcHOBHbIE MOHATHS U OMNPENEIICHUS TEPMOAUMHAMMKHU. DHTAJIBINS CUCTEMbl. DHTAIbIIHI
XUMHUYECKON peakluu. DKCHEPUMEHTATIbHOE ONPEEIIEHNE SHTANBIINY peaklnu (Ha MpUMepe peakuu
HEUTpaIU3aIun).

12. 3akon I'ecca. CneactBust u3 3akoHa ['ecca. CrocoObl pacuera SHTANBIUNA peakuui ¢
HCIOJIb30BaHUEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMeEpax).

13.  Ouranpnus obpazoBaHusi BemiecTBa. CTaHAAPTHOE COCTOSTHUE 3JIE€MEHTAa M BEIECTBa.
Pacuer sHTanmpnuil peakuuii Mo CTAaHAAPTHBIM JHTAJBIUSAM OOpa30BaHUS BEIIECTB (Ha KOHKPETHOM
npumMepe).

14. CaMonpou3BoJIbHBIE W HECAMONPOU3BOJIbHBIE TMpolecchl (Mpumepsl). Makpo- U
MUKPOCOCTOSIHMSI CUCTeMbI. TepMoanHaMUyecKass BEpOSTHOCTh M HHTponus. Bozpacranue sHTponuu
KaK JIBIJKYIIasi CUJIa CaMOIIPOU3BOJIBHOTO MpoIiecca.

15. DOwutponus BemecTBa. 3aBUCHUMOCTh SHTPONMU BEIIECTBA OT TEMIIEpaTyphl, oObeMma,
arperaTHoOro COCTOSIHUA. OHTpomnusi oOpazoBaHusi BemiecTBa. [Ipoliecchl, COMpPOBOXKIAIOLIUECS

YBEJIMUEHUEM U YMEHBIICHUEM SHTPOMNHH (ITPUMEPHI).



16. DHTpomus BemiecTBa. DHTpONMs XUMHUYecKod peakuuu. CrocoObl pacdera SHTPOIUU
XUMHYECKOHN peaklMy (Ha KOHKPETHBIX IpUMeEpax).

17. DOmneprus ['m66ca. CranmaptHas sHeprusi [mb0ca obOpa3oBanus BemiectBa. CTaHmapTHas
sHeprusi [mObca xumuyeckoir peakimuu. CrnocoObl pacdera craHmapTHOU sHepruu [mbOOca
XUMHUYECKOHN peaklMy (Ha KOHKPETHOM IIPUMEDE).

18. 3aBucumocts >Heprun ['m66ca XMMHUYECKON peakuuu OT TeMIEpaTypsl (PHTAIBIUNAHBIA U
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m60ca u caMonpon3BOILHOCTH MPOLIECcCa.

19. Ckopocth xumuueckoil peakuuu. CpegHsisi M UCTUHHAas CKOpPOCTb. MeTonbl
9KCIIEPUMEHTAJILHOTO ONPEJEIIEHNS CKOPOCTU XUMUYECKUX peakUui (KOHKpeTHbIN npumep). IIpoctsie
U CIIOKHBIE peakiui. OCOOEHHOCTH TeTEePOTEHHBIX MTPOIECCOB.

20. 3aBUCHMMOCTb CKOPOCTH XHUMHUYECKOW peakUuu OT KOHLEHTpauuu. (OCHOBHON 3aKOH
XUMHYECKOM KUHETUKH. KuHETH4eckoe ypaBHEHME M NOPAJOK peakUuu. OKCIEPUMEHTAIbHOE
OIpezieNICHUE MOPsIKa peakunu (KOHKPETHBIN Ipumep).

21. BuusgHue TemmepaTypbl Ha CKOPOCTb XMMHUYECKOM peakuuu. [lpuumnHbl BausHUS (0078
aKTUBHBIX MOJIEKYJ U pacnpeneneHue bonbimana). YpaBHenue AppeHuyca. JHepreTuueckuii mpoduiib
XUMHUYECKON peakluu. DKCIEPUMEHTAIbHOE ONPEJCIICHNE SHEPTUN aKTHUBALMM XUMHUYECKON peakiuu
(KOHKpETHBII mpUMep).

22. Karanus. BiusgHue karanu3aTopa Ha CKOPOCTh XMMHUECKOHN peakuuu. [IpuunHbl BIUsSHUA.
I'omOreHHsbIl U reTeporeHHsld Karanus. [Ipumepsl MpPakTUYECKOro HCIIOIb30BAaHUSA KaTaau3aToOpOB
JUIS U3MEHEHUS CKOPOCTH peakuuu. MHrubupoBanue peaxiuii.

23. XuMHYECKOE paBHOBECHE. YCJOBMSI XMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS
XUMHYECKOM peakiuu. TepMOAMHAMUYECKHI BBIBOJ KOHCTAHTHI PABHOBECHSI.

24. OOparumble XuMu4eckue peakiud. CKOpPOCTh OOpaTHUMBIX XHUMHUYECKHX PEaKIIHH.
Kunernyeckoe omnucaHue XUMHYECKOIO paBHOBECHS (CBSA3b KOHCTAHTHI PABHOBECHUS! PEAKLUU C
KOHCTaHTaMH CKOPOCTEHN MPSIMOTO M OOPaTHOTO MPOIIECCOB).

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

26. PacTBopsl. Kitaccudukarust pacTBOpOB M0 CTETICHH JUCIIEPCHOCTH. MecTO pacTBOPOB CpeIH
JIpYTUX JUCHEpPCHBIX CHUCTeM. PacTBopuMOCTh TBepAbIX BemectB B Bojxe. Koadpduuuent
pactBopuMocTu. HachllieHHbIe, HEHACHIIIIEHHBIE U TIEPECHIILIEHHbIE PacTBOPHL. TeruioBbie 3 PeKkThl npu
PacTBOPEHUH.

27. PactBoppl. CrocoObl KOJUYECTBEHHOTO BBIPAKECHUS COCTaBa pacTBOPOB. MaccoBas,
oObeMHast U MoJibHas A0JM. MaccoBas, MoJiipHass M HOpMajbHas KOHILEHTpanuu. MoJsiIbHOCTb.
[lepexon oT omHOro crmoco0a KOJIMYECTBEHHOI'O BBIPAXKEHHUS COCTaBa pacTBopa K Apyromy. Haiitu
MacCOBYI0, MOJISIPHYIO U HOpPMaJbHYIO KOHIIEHTpAIMH PacTBOpPa XJIOpHJA KaJbIUs C MAacCOBOM JoJei
20%. TTnoTHOCTH pacTBopa 1,2 T/cM®.

28. PacTBOpPHI HEANIEKTPOIMTOB. J|aBIeHNE HACBHIIIIEHHOTO TIapa PacTBOPUTENST HAJl PaCTBOPOM U
HaJ 4YMCTBIM pacTBopuTeneM. 3akoH Paynsa. Kak MOXHO paccuuTaTh MOBBIIIEHUE TEMIEPATypPbI
KHUIIEHUS U TIOHKEHUE TEMIIEpaTyphbl 3aMep3aHus pacTBOpa MO CPABHEHHIO C pacTBOpHUTENEM?

29. B 4eM COCTOWT CYIIHOCTHh siBJIeHHE ocMoca? Kak omnpenenuTh BEIHYUHY OCMOTHYECKOTO
JABJICHUS B pacTBOpax HedneKkTpoauToB? 3akoH Ban-I'odda.

30. DnekTposTHYEeCcKas TUcconnanys. J{ucconmanus cradbIX 3JIEKTPOJIUTOB KaK PaBHOBECHBIN
npouecc. CreneHb AMCCONMAMM M KOHCTaHTa aucconuranuu. POakTopbl, BIUSAIONIME Ha IPOLECC



aucconuanuu. 3akoH pa3zdasneHust OcBanpaa. Kak Oyaer BIUATh Ha COCTOSHUE PAaBHOBECHS YKCYCHOU
KHCJIOTHI BBEJICHHE B CUCTEMY alleTaTa HaTpus?

31. PactBopsl onekTposnuToB. JlMccouuamus CpeJHHX, KHCIBIX W OCHOBHBIX COJICH.
Hucconmanuss kuciaoT U ocHoBaHuil. CryneHwaras auccoumauus. [lpuBeaure  npumepsl.
Hcnonw3oBanue 3akonoB Payns u Baut-I'odda mis onrcanus cBOWCTB 31eKTpoUTOB. 30TOHHYECKUI
KO3 PHLIIEHT.

32. Peaknuu HMOHHOTO OOMEHa B pPAacTBOpPaxX JJIEKTPOJIMTOB. YCJIOBUS MPAKTHYECKOU
HEOOPAaTUMOCTH NPOTEKAHUS peakuii HMOHHOro oOMeHa. Hamummre MONEKyNIspHBIE W HMOHHO-
MOJIEKYJISIPHBIE YPABHEHMSI peaKLni, WITFOCTPUPYIOLIUX 3TH YCIOBHSL.

33. ManopacTBopuMbI€ IEKTPOIUTHI. PaBHOBECHE B cucTeMe 0caj ok — pacTBop Ilponssenenue
pacTBOpPUMOCTH. Y CIOBHUSA 00pa30BaHMUA M PACTBOPEHHUs ocaakoB. OOpa3zoBaHHWE OCATKOB U HJIEMEHTHI
Ka4eCTBEHHOI'0 aHAJIN3A.

34. XKectkocTh BOAbl. BpemMeHHass ¥ MOCTOSIHHASI JKECTKOCTh. METOAbl CHMKEHUS JKECTKOCTH
BOJIBI.

35. DnekrponuTHYecKas Auccouuanus BoAbl. MoHHOE mpousBeneHHE BOABI. BomopomHbIN
nokazarenb. [llkana BogopogHoro nokaszateins. Komopumerpuueckue U mOTEHIIMOMETPUUECKUE METO/IbI
onpeaenenust pH cpenpl. Unaukaropsl. M3MeHeHne okpacku HHIUKATOPOB B 3aBUCUMOCTH OT PEAKIUU
Cpebl.

36. T'maponm3. I'maponm3 coneil. KomndecTBeHHBIE XapaKTEPHUCTUKH IPOIECcca THAPOIU3A.
Crenenp ruaponM3a M KOHCTaHTa rujaponusa. CMelleHHe paBHOBECHs Ipoliecca TUIpOJIH3a.
HeoOpatumerii runponus. Hamummre B MOJEKYJISPHOM W HOHHO-MOJICKYJISIDHOM BHJIE YPaBHEHUS
peakumii ruapoausa cienyrommx coneit: FeCls, KsPOs, NaxSOs, Al2Sz . YkakuTe peakiuio cpeibl B
BOJHBIX PaCTBOPAX 3TUX COJICH.

37. OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. CTeneHb OKUCIeHUs teMeHTa. OKUCITHTETh
u BoccTaHoBuTenb. [Iporecchl OKWCIEHMS M BOCCTaHOBJIEHHs. I[lpuBenuTe mnpuMepbl THUIIMYHBIX
OKHCIUTENEeH W BOoccTaHOBHTeNeH. Kakue mporecchl MpencTaBlIsiOT COOOM MPOIEeCcChl OKUCICHHS, a
KaKHe BOCCTAHOBJICHUSI:

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

38. Kraccudukanusi OKHCIHTENBHO-BOCCTAHOBHTENBHBIX peakiuil. llpuBeaure mpumeps
peakuui kaxnaoro tumna. CocTaBbT€ YpaBHEHHS COOTBETCTBYIOUIMX PEaKIMi € MOMOIIBI0 MeToJa
3JIEKTPOHHOTO OajaHca.

39. XapakTep B3aWMOJCHCTBHSI METAIOB C BOJIOW, pacTBOpaMH COJICH, MIEIOYEeH W KHCIIOT.
Oco0eHHOCTH B3aUMOJICHCTBUS METAJJIOB C KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM
kuciotoil. Kak pearupyer ’xene3o ¢ CWIBHO pa30aBlieHHOH, pa30aBICHHOW W KOHIEHTPUPOBAHHOM
a30THOM KncnoTon? CocTaBbTe YPaBHEHHSI COOTBETCTBYIOIINX PEAKIU.

40. BO3HUKHOBEHHE CKayka TOTEHIMAjda Ha TPaHWIE METAJUI-PacTBOP COJIM MeTala.
CrangapTHBIA BJEKTPOJIHBIA MOTEHIMAN. Psj cTaHIApTHBIX SJEKTPOHHBIX MOTEHIMAIOB METAJUIOB.
Kaxue BBIBOABI MOXKHO CJIENaTh UCXO/S U3 TOJOKEHUS MeTaJlla B psiay?

41. BomopoaHsIif 37EKTPO/I. Y CTPOMCTBO U AEKTPOIHBIE Tipotiecchl. CTaHIapTHBIA BOJOPOIHBIN
3IEKTPOJ. 3aBUCUMOCTh BEIMYHMHBI ITIOTEHIIMAIa BOJIOPOIHOTO eKTpoaa ot pH cpensbl.

42. TampBaHW4YecKkne OSJeMEHTHL. Kak MOXXHO TPaKTHYECKH OIPEIeIUTh JIEKTPOIHBINA
noteHnran Meramna? OT Kakux (pakTOpOB 3aBUCUT BEJIMYMHA AJIEKTPOJHBIX MOTEHIIMANOB? YpaBHEHUE
Hepncra. YpaBaenue HepHcTa 111 METaNIMYECKUX JIEKTPOIOB ITPU CTAHAAPTHBIX YCIOBHSIX.



43. Tunbsl  TadbBAaHUYECKHX  DJIEMEHTOB.  XUMHUYECKHE,  KOHIICHTPALIMOHHBIE U
TepMorajibBannueckue neMeHTsl. J./[.C. ranpBannyeckux 3nemMeHToB. [IpuBennure npumepsl. YKaxxuTte
IIPOLIECCHI, IMPOTEKAIOIIKME Ha 3JeKTpoaax, M paccuutaiite O3IC MeIHO-LMHKOBOIO XHMHUYECKOIO
rajlbBAaHUYECKOr0 JIEMEHTA.

44, OOpatumble W HeoOpaTUMBbIE JIIEKTPOAHbIE mporecchl. OOpaTUMble W HeoOpaTUMbIe
a5eKTpoabl. Turbl 00paTUMBIX 37eKTpo0B. [IpuBeanTe mpuMepsl.

45. Koppos3uss wmeramnoB. Kiaccupukanust KOPpO3HOHHBIX MPOLECCOB. XHMHUYECKas U
AJIeKTpoXUMuUecKkass kopposus. llpusenure npumepsl. MUKpPO - U MakpOraJlbBAHUYECKUE DJIEMEHTHI.
IIpyuyuHBl JIEKTPOXUMUYECKON I€TEPOr€HHOCTH MOBEPXHOCTH MeTaiuia. Kakue mporuecchl POTEKaroT
IIPY KOPPO3UHU LIMHKA C IPUMECSMHU KeJie3a B KUCIIoN cpenie?

46. DneKTpoJgHBIE MPOLECChl IMPH KOPPO3UM MeTauioB. KaTomHble peakiuud B KHUCIBIX,
HEHTpaJIbHBIX U LIENOYHBIX cpefax. YemM MOoXKeT ObITh BbI3BaHA JICKTPOXUMHUYECKAs T€TEPOreHHOCTD
[IOBEPXHOCTU MeTaia?

47. Tlonsipuzauus U Jenojsipusanus 371eKTpoAoB. Kak BIMSIOT 3TH HpoLecchl Ha KOPPO3UIO
MeTaJlI0B? B ueM COCTOUT CYIIHOCTh BOJOPOJIHOMN U KMCIOPOAHOM JIenoysspu3auu?

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

49. CnocoObl 3amUTBI METAUIOB OT KOPPO3WW. MeTalIM4ecKre KaTOJIHbIC W aHOJHBIC
NOKpbITUS. PaccMoTpuTre Ha KakomM-InOO HpUMEpPEe MEXaHU3M 3alIUTHOrO JEMCTBHE aHOIHOTO
METAJJINYECKOTI0 MOKPBITUS B KUCIION Cpefe.

50. CnocoObl 3amuTBl METAUIOB OT KOPPO3WH. MeTalIMuecKue KaToJHBbIE W aHOJHBIE
nokpbiTus. Kak mnpoTekaer Koppo3us MeTaula € KaTOJHBIM METAJTIMYECKHM IOKPBITUEM IPU
HapyLIEHUH €ro LEJIOCTHOCTU B BOJHOM cpesie B IPUCYTCTBUU KUCIOpoaa?

51. CriocoObl 3amUThl METALUIOB OT KOppo3uu. HeMeramindeckue 3amuTHbIE TOKPBITUS. Buab
HEMETAJJTNYECKUX 3alIUTHBIX MTOKPBITUN M UX IPUMEHEHHUE.

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

53. CnocoObl 3aIUTBl METAJUIOB OT KOPPO3WHU. DJIEKTpOXMMHYEcKasi 3ammura. [IporekropHas
3aluTa U KaToAHasl 3alluTa.

54. OcobGeHHocTH OpraHuuYeckux coenuHeHuil. Teopus xumudeckoro crpoeHus. M3omepus u
romoutorus. Knaccugukanus, cTpoeHre 1 HOMEHKJIaTypa OPraHUYeCKUX COeIMHEHUH.

55. Knaccudukaius opraHM4ecKuX peakuil o XapakTepy XMMHUECKOH CBSA3H. YTJIEBOJOPO/IbI:
aJIKaHbl, [IUKJI0AIKAHbI, AJIKEHbI, AIKUHBI, AJIKaJUCHBI, apOMaTUUECKUE COETUHEHUS.

56. TIpow3BOIHBIE YTIIEBOIOPOIOB: TAJIOTCHIPOU3BOAHBIC, CHHUPTHI, AIBICTHUABI M KETOHBI,
(beHobl, mpocThie 3GUpPbI, KAPOOHOBHIE KUCIOTHI, CIIOKHBIE 3(PUPBI, HUTPOCOCTUHEHHS, AMUHBI.

57. MoHoMepbl, OJUTOMEPHl W MOJUMEphl. MeTonbl MOody4YeHUs moauMepoB. Peakiuun
MOJIMMEPU3aUH U MoJIMKoHAeHcanuu. CTpoeHue U CBOWCTBA TOJTUMEPOB.



IIpumepbl 3K3aMeHALIMOHHBIX OHJIETOB

MMUHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUS
POCCUIICKOMN ®EJEPALIUU
®EJTEPAJIBHOE ITOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Aucuunianna « XumMus /

Buaer Ne 3

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

2. TlpenckazaHue T€OMETPUYECKOTO CTPOCHHUS MOJIEKYJI METOIOM OTTAIKUBAHUS JJIEKTPOHHBIX Iap
(merox [N'mnecnv) 1 MeTOIOM BaleHTHBIX cBsi3elt. ['eomerpus mosekyn BeClz , 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., TOIECHT /|Apramonosa U.B./
VTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUA
POCCHUMCKOW ®EJEPALIUU
®EJTEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICHIETI'O OBPA3OBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUUN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Incunnmiauna «Xumus» /

Buaer Ne 6

1. 3axkon I'ecca. CneactBus u3 3akoHa ['ecca. CiocoObl pacueTa SHTAIBINUN PEeaKIIHii ¢
MCIOJIb30BaHMEM 3aKkoHa ['ecca (Ha KOHKPETHBIX MPUMEPAX ).

2. Dmueprerudeckue quarpammbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYT 2 TIEpUO/A.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JJIMHA CBS3H, DHEPTHUS CBSI3U, MAaTHUTHBIC
CBOICTBA).

3. Bo ckoibko pa3 ymeHbIUTCS cKOpocTh peakinun 2NO + Oz = 2NO2 npu pa3zbaBieHHH CMeCH
pearupyromux ra3oB B 3 paza? CoctaBbTe (HOpMYITy IJIs ONIPEeTIeHNs KOHCTAaHTHI paBHOBECHS
JTAHHOW peaKIuu.

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

3aB. kadeapoit «XumbnoTex», K.X.H., JOLEHT /|ApramonoBa 1.B./

VYTBepxaeHo Ha 3acemanuu . 201 1., mpoTokoi Ne (coct. A.H. KyckoB)



MMUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS
POCCUMICKOU ®EJEPALIMU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Aucuunianna « XumMus /

Buaer Ne 10

1. Buusnue TemnepaTypbl Ha CKOPOCTh XUMUYeckoi peakiuu. [Ipuunnbl BiusHus (107158
aKTHBHBIX MOJIEKYJI U pacnpesencHue bonpiimana). YpaBHeHne AppeHnyca. DHEpPreTHYeCKUi
npodUIIb XUMUYECKOH peakiiy. JKCIIEPUMEHTATIBLHOE ONpeeNICHIE YHEPTUN aKTHBALUN
XUMUYECKON peakiuu (KOHKPETHBIN IpumMep).

2. 3aBucHUMOCTb 3Hepruu [ mdéOca XMMUYECKON peakiiui OT TeMIepaTypbl (IHTATBITMAHBINA 1
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m6dca u caMonpon3BOIILHOCTH MPOLIECCa.

3. CocTaBbTe dIEKTPOHHYIO (hOPMyYITy aToMa TUTaHA ¥ HoHOB THTaHa Ti%* n Ti**. K kakomy
ANEKTPOHHOMY ceMelcTBY oTHOcUTcsa TuTaH? [IpuBeauTe HMeKTpOHHBIEC aHAIOTH TUTAHA.

Kadenpa «XumbuoTex», 1.x.H., mpodeccop /KyckoB A.H./
3aB. kadenpoit «XumbuoTex», K.X.H., TOIEHT /|Apramonosa U.B./
VTBepxkaeHo Ha 3acegauud . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHUMCKOM ®EJEPAIINN
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucunniauna «Xumus» /

Buaer Ne 12

1. OGparumble xumuueckue peakiuu. CKopocTh 0OpaTUMbBIX XMMHMUYECKHUX pEeaKLui.
Kunetnueckoe onmucaHue XMMHMYECKOI'O pAaBHOBECHUs (CBA3b KOHCTAHTHI PABHOBECHUS pEaKIUU
C KOHCTaHTaMH CKOPOCTEH MPSMOro U 00paTHOIO MPOLIECCOB).

2. Dueprus I'm60ca. CrannaptHas sHeprus ' m60ca obpazoBanus BemecTBa. CTaHaapTHas
sHeprus ['m60ca xummyeckoit peaknuu. CrocoObl pacueTa cTaHaapTHOU >Hepruu ['mdoca
XUMUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIBI0 METO/1a BAJICHTHBIX CBsizel (BC) 1 00BsCHUTE MEXaHU3M
o6pazoBaHns MoseKynbl SiF4 1 nona [SiFe]?. YKakuTe THIIBI 06pa3yIONIXCA XHMUYECKHX
CBsI3€H, UX KPATHOCTh U MEXaHU3MBI MX 00pa3OBaHHUSI

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

3aB. kadenpoit «XumbnoTex», K.X.H., JOLEHT /|ApramonoBa 1.B./

VYTBepxaeHo Ha 3acemanun . 201 1., mpoTokon Ne (coct. A.H. KyckoB)



MMUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS
POCCUIICKOH ®EJEPALIMU
®EJTEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Aucuunianna « XumMus» /

Bujer Ne 1

1. Crexuomerpuyeckne 3aKOHBI: 3aKOH COXpPaHEHMsI MacChl, 3aKOH IOCTOSIHCTBA cocTaBa. Mx
pOJIb B XUMHUH U COBPEMEHHAs TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTaJIpo, ypaBHEHUE
MenpeneeBa-Knanelipona.

2. KowmmekcHble coenuHeHust (mpumepbl). OCHOBHBIE MOHSTHS: KOMILIEKCOOOpa30BaTeb,
JIUTaH], KOOpAWHAMOHHOE yncio. OOpa3oBaHNe KOMILIEKCHBIX YaCcTHUIl B PACTBOPAX.
CryneHuaTbie KOHCTAaHTBI 00pa30BaHMs KOMILJIEKCHBIX YAaCTHUIl U KOHCTAHTHI UX YCTOMYUBOCTH.

3. Hanumute 3neKkTpoHHYI0 popMyy aTroma cepbl. K kKakoMy 27IeKTPOHHOMY CEMEICTBY (THILY)
OTHOCUTCS cepa? YKaKUTE BaJICHTHBIC SJIEKTPOHBI, PACIIPEICTUTE UX 110 YHEPTETUUECKUM
syeiikaM B HOPMAJIbHOM U BO30YK/IECHHBIX COCTOSTHUSX.

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

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHUMCKOM ®EJEPAIINU
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKHN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Incunniauna «Xumus» /

Bujer Ne 4

1. Xwumuyeckoe paBHOBecHE. Y CIIOBUS XUMUUYECKOTO paBHOBecus. KoHcTaHTa paBHOBECHS
XUMHYECKON peakiuu. TepMOAMHAMUYECKHI1 BEIBOJ KOHCTAHTHI PABHOBECHS.

2. 3aBHCHUMOCTH JJICKTPOJHOTO TOTEHIMAIAa OT YCJIOBHHA MPOBEICHUS PEaKIMU. Y paBHEHUE
HepHncra.

3. Brruucnure: a) MacCcoBYIO 10O paCTBOPEHHOTO BellecTBa (®, %); 6) HopMmansHOCTh (CH); B)
MousapHocTh (CMm); T) MonsutbHOCTE (Cm ); 1) TuTp (T) pactBopa H3PO4, monyduernoro 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./

VYTBepxIeHo Ha 3acemanuu . 201 1., mpoToko Ne (coct. A.H. KyckoB)



MMUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS
POCCUMICKOU ®EJEPALIMU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Aucuunianna « XumMus /

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
aToOMOB (paauyc aToma, HEpIrus HOHHU3AlMH, CPOJCTBO K 3JEKTPOHY,
ANEKTPOOTPHULATEIBHOCTE). DHEPreTUYECKUE IUarpaMMbl MHOT03JIEKTPOHHBIX ATOMOB.

3. B cucreme: 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./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS
POCCHUMCKOM ®EJEPAIINN
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKHN YHUBEPCUTET»
Kadenpa «XumbuoTex» / Incuuniauna « XumMusi»

Bunaer Ne 17

1. CwmemieHne XMMHYECKOTO PAaBHOBECHS INMPH W3MEHEHWW BHEUIHHMX ycioBHi. [IpuHmmm Jle
[laTense: TepMOANHAMHUYECKOE U KHHETUYECKOE 0OOCHOBAHHUE.

2. Tmmponus kak mpuMep NMPOTOIUTHYECKOTO paBHOBecHs. [MOposn3 KaTHOHA M aHHMOHA
(mpumepsl). [TonHbIN (HeOOpaTUMBIN) TUAPOIU3 (IPUMEPBI).

3. Peaknus ropeHus )KUAKOTO 3THIIOBOTO CITUPTA BHIPAKAETCS TEPMOXHUMUYECKIM ypaBHEHHEM:

C2HsOH(x) + O2(r) =2CO02(1) + 3H20(0x); AH=?

Brraucnute TeruioBoit 3 GEKT peakiim, €CIIu H3BECTHO, YTO TEIUIOTH 00pa30BaHHS
C2HsOH(x), CO2(r) u H20(3x) cooTBeTCTBEHHO paBHHI, kJ[>k/Monb: -277,67; -393,51 u -285,84.

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

3aB. kadenpoit «XumbnoTex», K.X.H., JOLEHT /|ApramonoBa 1.B./

VYTBepxaeHo Ha 3acemanuu . 201 1., mpoToko Ne (coct. A.H. KyckoB)



7. YueOHO-MeTOANYeCKOe U HHPOpMAIIMOHHOE 00ecnieueHHne JUCHUIIJINHBI.
a) OCHOBHAas JIUTepaTrypa:
1. Xumusa : yyeOHUK W mpakTukyMm s By3oB / T. B. MapteinoBa, . B. ApramonoBa, E. b. T'ogyHoB ; mox oGriei
penakimei T. B. MapTteiHoBoil. — 2-¢ u3n., ucnp. u gom. — Mocksa : MznatensctBo FOpaiit, 2020. — 368 ¢. — URL:
https://urait.ru/bcode/450500.

0) 1oMOJIHMTE/IbHAs JIUTepaTypa:
1. Xumusa. YueOnuk u 3amaunuk : 11 By30B / U. B. Pocun, JI. . Tomuna, C. H. ConoBreB. — MockBa : U3mgatenscTBo
FOpaiit, 2020. — 420 ¢. — URL.: https://urait.ru/bcode/450285.

B) JJIEKTPOHHBIE 00pa30oBaTe/IbHbIE PeCypPChl:
Kypc «O6mas xumus» https://online.mospolytech.ru/course/view.php?id=567

8. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHne JUCIHIIHHBI.
JUtst mpoBeAeHUsl 3aHATHIA HMCIOJIb3YIOTCS JIEKIIMOHHBIE ayJIUTOPUH W CIEUUATU3UPOBAHHBIE y4eOHbIE J1a00paTopuu Kadeapsl
XumbunoTex, ocHallleHHbIE BCEM HEOOXOAMMBIM OOOPYJIOBaHMEM MW METOJWYECKHMMHM MaTepuajaMyd  JJIs IPOBEICHUS
JIEKIIMOHHBIX 3aHATUHI U J1a0OPaTOPHOIO MPAKTUKYMa MO AUCLUILUIMHE « XUMHUSI».


https://online.mospolytech.ru/course/view.php?id=567

IHpunoocenue

CTpykTypa u colep:KaHue TUCHUIIINHBI « XHMHD)
1o HanpapJeHUu10 NoaAroToBku 23.05.01 «Ha3zemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

(cmemuasucT)
Buabl yueOHoi padoThl, Dopm
e = § BKJIIOYAsi CAMOCTOSITEIbHYIO Buabl camocTosiTeJIbHO padoThI bl
Paszpnen § A padoTy CTyICHTOB, CTYJACHTOB arrecT
) g =
n/n S = 3 U TPY/I0€MKOCTh B Yacax anumn
J | I/C | Jlag | CPC | KCP | K.P. | K.IL. | PI'P | Pedepar | K/p 9
IlepBblii cemecTp
OcHOBHbIE IOHATHS H 3AKOHBI
1.1 1 1 1 1 3
XUMHH
Bsoonoe 3ansamue no
1abOpamopHoOMy NPAKMUKYMY.
1.2 PATOPHONY IPAKTILEYHY 1 1 1| 1] 2
TexHuka 0€30MacHOCTH MPHU padboTe
B JIabOpaToOpuu
Kaaccupukanus XuMHYECKHX
1.3 (prsear 1 2 |1 1 3
coeIMHeHMit
Jlabopamopnas paboma «Knaccel
1.4 PAMOpIAZ b . 1 2 1| 1] 2
HEOPTraHMYECKUX COCTMHECHUI»
1.5 | Ctpoenue atoma 1 3 1 1 3
Jlabopamopnas paboma
1.6 | «OmnpenencHue SKBUBAICHTHON H 1 3 1 1 2
aTOMHOW MacChl METaJLIa




IHepuoauveckuii 3akoH. CBoiicTBa

1.7. 4
XHMHYECKHX 3JIEMEHTOB.
Jlabopamopnas paboma

1.8. | «YcranoBnenue Gpopmyiibl 4
KPUCTAILJIOTHApPATA)

19 XuMHYecKasi CBsi3b U CTPOeHH e 5
MOJIEKY.JI

110 Jlabopamopnas pa?oma «Pacuer 5
JUTHHBI XUMUYECKOU CBSI3U»
XuMHYeCKasi TEPMOANHAMUKA.

1.11 6
Yacrtp 1
Jlabopamopnas paboma

1.12 | «Onpenenenue TerioBoro 3gpdexra 6
peaKIuu HeUTpanu3aiumy

113 XuMHYeCKasi TEPMOAUHAMUKA. 7
Yactsp 2
Jlabopamopuas paboma

1.14 | «OmnpeneneHue TEIIOTHI PEaKIIUU 7
AJOMUHUS C COJITHOU KUCIIOTOM»

1.15 | Xumnueckas kuHetuka. Hacrs 1 8

116 Jlabopamopuas paboma «CKOPOCTh 8
XUMHYECKOM peakunu. Karamus»

1.17 | Xumnueckass kuHeTuka. Yacts 2 9

118 Jlabopamopnas paboma 9
«Ompenenenue YHEPTUH AKTUBAIIMI

2.1 | Teopusi pacTBOpOB. 10

99 Jlabopamopuas paboma 10

((HpI/IFOTOBJ'ICHI/IC " OIIPCHACIICHHUC




KOHIIEHTPAIUU PacTBOPa»

2.3 | lucniepcHble CHCTEMBbI 11
24 Jlabopamopnas paboma 1
' «loHOOOMEHHBIE PEAKITUID
2.3 | PacTBopbl 2j1ekTpoauToB. Yacts 1 12
54 Jlabopamopnas paboma «CunbHBIC 12
' U cra0ble JIEKTPOITHUTHDY
2.5 | PacTBopbI 3J1eKTPouTOB. YacTs 2 13
26 Jlabopamopnas paboma «'maponus 13
| coneit»
57 OxkucauTebHO- 14
BOCCTAHOBHUTEIbHbIE PeaKIHM.
Jlabopamopuas paboma
2.8 | «OxucnurensHo- 14
BOCCTAHOBUTEIIBHBIC PEAKITHI))
2.9 | XuMusi MeTALIOB 15
510 Jlabopamopnas paboma 15
«KecTKOCTh BOJIBD»
2.13 | DeKTpOXHMMHYECKHE MPOLEcChI 16
P
214 ﬂa6opamovaaﬂ paboma «Psin 16
HaNpsHKCHUH METaJIOBY
2.15 | Koppo3usi MeTa/LI10B 17
JI
516 abopamopHas paboma 17

((SJ'ICKTpOXI/IMI/I‘-ICCKaSI KOppO3us»




2.17

Opranuveckue u
BbICOKOMOJIEKYJISIPHbIE

coennHeHusl. Q030pHasn n1eKyus.

18

2.18

Jlabopamopnas paboma
«XUMHUYECKHE CBOMCTBA
OPTraHUYECKUX COCITUHECHHM
HEKOTOPBIX KJIaCCOBY

18

Bcero yacoB o AucuuIInHe

18

18

18

54

54




