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1. Ileaun ocBOeHHS TUCHMILJIMHBI.

K 0CHOBHBIM 11€JISIM OCBOCHHS JUCITUTIINHBI « XUMHUS» CIICTYET OTHECTH:

— (hopMHpOBaHHE HABBIKOB COBPEMEHHOT'O0 XUMHUYECKOTO MBITIICHUS

— (opMHUpPOBAHWE HABBIKOB HCIOJB30BaHUS XHUMHYECKUX 3HAHUW W YMEHUH B
MPaKTUYECKOMN JACATEIBHOCTH;

— BOCIIUTAHUE Yy CTYJICHTOB XMUMHYECKOH KYyJIBTYpHI, KOTOpas BKJIIOYACT B ceOs
BBIPAOOTKY MPEACTaBICHUNA O POJIM M MECTE€ XHUMHH B COBPEMEHHOM MHpE, MOTPEOHOCTh
KPUTHYECKH OCMBICIIMBATh W  HUCIOJIL30BaTh JUIS IIOMOJHEHUS CBOMX 3HAHUU
aHAJMTUYECKYI0 MH(pOpMaIIHIO;

— (¢opMHUpOBaHHWE €CTCCTBCHHOHAYUYHBIX IPEJCTABICHHN O BEIIeCTBaX |
XUMUYECKUX TpoIleccax B TPHUPOJE, TEXHUKE, IMPOU3BOACTBE MaTCpHUAJIOB M
000pyI0BaHUS TSI IPOMBIIIIICHHOCTH.

K 0cHOBHBIM 3a1a4uaM OCBOEHUS TUCHUIUIMHBI « XUMUSD CIEAYET OTHECTH:

— OCBOGHHE TEOPETHUYECKUX TMPEACTABICHHUM, COCTABISIIONMX (YHIAMEHT BCEX
XUMUYECKUX 3HAHUN M CBOWCTB DJIEMEHTOB M 00pa30BaHHBIMU MMHU MPOCTHIX U CIOXKHBIX
OpraHUYECKUX U HEOPTraHUYECKUX BELIECTB;

— W3y4YeHUE MEXaHW3Ma IPOIECCOB M YCJIOBUN HUX MPOBEACHHUS B MPHUPOJEC U HA
MPOU3BOJICTBE (OCHOBBI ~XUMHYECKOM TEPMOJMHAMHUKH, KUHETHUKH, pPaBHOBECHS,
ANEKTPOXUMHUYECKUE MTPOLIECCHI);



— OCYHICCTBJICHUC HGO6XOI[I/IMBIX pacdeToB, CBA3aHHBIX C TIPUTOTOBJICHUCM
pacTBOPOB U aHAJIN30M BCHICCTB,
— IIPOBCACHUC aHAJIN3d MAaTCPHAJIOB U TCXHUYCCKUX CPCACTB.

2. Mecto qucunmiinnsl B ctpykrype QOOII cnennanurera.

Huctummumaa  «Xumus»  (b.1.1.10) oTtHocuTcs K uwmceny mpodeccHoHanbHBIX
yaeOHbIX aucruiuinH 6a3oBoit yactu (b.1.1) brooka 1 «Qucrummmasr (Moxynu)» (b.1)
IPOrpaMMbl CIICIUATTUTETA.

JuctuninHa « XuMus» B3aUMOCBS3aHa JIOTUYECKH U COJEPIKATEIbHO-METOIUYECKU
CO CIEAYIOIIMMU TUCHUILIIMHAMU U ITpakTukamu OOIT:

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

— dusuka;

— TeopeTnueckass MEXaHUKa;

— ConpoTuBIIEHHE MATEPUAJIOB;

— MarepuanoseneHnue;

— DHepreTUuecKre yCTAaHOBKH aBTOMOOWIISI U TPAKTOPA;

— MexaHnka KOMIIO3UIIMOHHBIX MAaTEpHaIOB.

B BapuatuHoii yactu bioxka 1 (b.1.2):

— Teopus ynpyrocrtu;

— Teopus mIaCTUYHOCTH;

— Teopus nonsydecTy;

— OcHOBBI (PU3KKH MPOYHOCTU U MEXAHUKA Pa3pyIICHHUS.

3. IlepeyeHnb NIaHUPYEMBIX Pe3yJbTATOB 00y4YeHNs N0 AUCHUILTUHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHNPYEMbIMHU Pe3yJIbTATAMM 0CBOCHHS 00pPa30BaTeIbHOMI
NMPorpaMmabl.

B pe3ynbrare OCBOEHHSI AMCHMUIUIMHBI (MOAYJs) y oOydarouuxcs (HhopMUpyroTCs
CIIEyIOIINEe KOMIIETEHUMH U JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIIHE Pe3yIbTaThl
oOyueHus Kak 3tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIETECHIIHIM:

B pesyabrare

OCBOCHUSA
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIICTEHIIMU nmporpaMmmbl 06yqemm o AMCIMIIJIMHE

00y4YaKOIIHIiCsl 10JIKEH
odsagaTh




OIIK-1 Crnioco0eH CTaBUTh U
peliaTh HHKXCHEPHBIC U
HAyYHO-TEXHUUYECKUE
3amaun B chepe cBoei
npodeccuoHanbHOM
JESITEIIBHOCTH W HOBBIX
MEXKIUCUUTITMHAPHBIX
HaIlpaBJICHUM C
HCIIOJIb30BaHUEM
€CTECTBCHHOHAYYHBIX,
MaTEeMaTHUYECKUX U
TEXHOJIOTUIECKIX
MoJeen

3HATb:

yMeTh:
[ J

3HATh OCHOBHBIC METO/bI M TPHHITUIIBI
MOWCKA M KJIacCU(pUKAUU UHPOPMAITUU
B UHTEPHETE U SJICKTPOHHBIX
OMOIMoTEKAX,

YMETb HaXxOJIUTh, KJIaCCU(UIUPOBATH U
OIICHUBATh HAWJICHHYIO WH(OPMAIIHIO, a
TaK K€ UCII0JIb30BATh €€ JUIs
MPAKTUYECKOU IESATEIbHOCTH;

BJIAJETh:

HaBBIKAaMH CaMO0OPa30BaHMs, B TOM
YHCIIe — UCIIOJIb30BAaHMsI HHTEPHETA U
OuOIMOTEK B TOUCKE U KJIACCH(PHUKAIINN
HaiiileHHO! MH(pOopManuy;

HaBBIKAMH IPUMEHEHHS HalICHHON
uHOPMALINH /TS pACIIUPEHUS U
yriryOeHusl 3HaHWH, HEMOCPEICTBEHHO
HE CBA3aHHBIX CO cdepoit
npodeccHOHaIbHON AEATEIHLHOCTH.

4. CTpyKTYypAa H coiepKaHue TUCUUILIHHBI.

OO6mast TPyI0eMKOCTh JUCIMIUIMHBI COCTaBIIIET 3 3a4eTHBIX eauHuIlbl, T.e. 108

aKaJeMUYeCKHX Jaca (13 HuX 54 yaca — caMoCTosITeIbHAsE padoTa CTY/ICHTOB).

Ha mepBoM Kypce B mepBOM ceMmecTpe BbLaensieTcss 3 3ayeTHble eauHuIbl, T.e. 108

aKaJeMUYecKuX yaca (13 HuX 54 yaca — caMoCTOsITeIbHAsE padoTa CTYJICHTOB).

Paznensl nucumnnyabel « XUMUSD U3Y4YarOTCS HA IIEPBOM KypcCe.

IlepBbiii cemecTp: nexiuu —18 yacos, 1abopaTtopHbie 3aHATHS — 18 YacoB, MpaKTHYECKUE

3aHATHS (ceMuHapbl) —18 yacoB, hopmMa KOHTPOJIST — IK3aMEH.

CtpyKkTypa U coJiepKaHue TUCIUIUIIMHBI « XUMHUS» TI0 CPOKaM U BUJaM pabOThl OTPaKECHBI

B IIPUIIOKCHHWH.

Conep:xanue pa3aenoB JIUCHUIINHbBI

IlepBbIii cemecTp

OcHOBHBIE NOHSTHSA U 3aAKOHbI XHUMHUH




XUMHS Kak MpeaMeT ecrecTBo3HaHus. [IpeameT Xumuu U ero cBsi3b C APYrUMU
HayKamMHu. 3HAY€HHWE XHMHUU B W3YYECHHHM MPUPOAbL. XHUMHS U OXpaHa OKpYXKaroIIeh
cpeabl. OCHOBHBIE PA3AEbl XUMUHU U METOMBI UX U3y4deHUs. OCHOBHBIE TOHATUSA XUMHH:
aTOM, MOJIEKYJId, XUMHYECKUM 3JIEMEHT, SKBHUBAJIEHT, MOJIb, MOJIIPHAs Macca, KJacChl
HEOPraHW4YeCcKux coequHeHud. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXpPAHEHUS MAacChl U
sHeprun M.B. JIoMOHOCOBa, 3aKOH NOCTOSIHCTBA COCTaBA XHUMHUYECKUX COECAUHCHUU
IIpycra, 3aK0H 3KBUBajNeHTOB Puxrepa u 3akoH ABoraapo.

Crtpoenue aToma

Bo3HUKHOBEHUE U pa3BUTHE MTPOOJIEMBI CTPOCHUS aToMa. S iepHasi MOJEIb

atoma o 3. Pesepdopny. CoctaB aToMHBIX sjiep, IPOTOHHO-HEUTPOHHASI TEOPUS
J.J. Urnarenxo u E.H. I'anona. M3oTonbsl. CTpoeHHE 3IEKTPOHHBIX 000J0YEK aTOMOB.
OcHoBable moctynatel H. bopa. KopmyckyisspHO-BOJHOBOM Iyalu3M 3JIEKTPOHOB.
OCHOBHBIE TMOJOKEHUS KBAaHTOBOM XMMUU. KBaHTOBBIE 4YMCIIa, SHEPTETUUYECKUE YPOBHH,
MOAYPOBHH, aToMHble opOuTtanu. KoHurypamuss SIEKTpOHHBIX OpOHUTaleld B
mpocTpaHcTse: s, p, d, f — opouram. EMkocTs ypoBHeil u momyposHeii. Pacnpenenenue
AJIEKTPOHOB B aToMe, MPUHLHWII HauMEHbLIEH sHepruu, npaswio B.M. Kieukosckoro.
3anonHeHne opOuTaliell 3JEKTPOHAMHU B pealbHbIX aroMmax, npuHuun Ilaymu, nmpasuiio
I'yana. CnocoObsl u300pakeHus: pacnpeneneHust 3ekTpoHoB: 1) meron Koccens; 2)
ANEKTpOHHbIE (opMynbl; 3) rpaduyeckue dJICKTPOHHBIE CXEMbl. XapaKTepUCTHKA
AJIEMEHTOB MCXOAS U3 CTPOEHHUS UX aTOMOB.

IMepuognuecKkui 3aK0H

[Tepnomnueckuii 3akoH JI.MI. MeHueneeBa - OCHOBHOM 3aKOH XHMHH, €ro
coBpemeHHas (opmynupoBka. [lepuoanueckas cucrtema xumuyeckux snemeHTon J[.U.
MenneneeBa Kak Tpaduueckoe H300paKeHHE  MEPUOJUYECKOrO  3aKOHA,  Kak
KJIaccu(UKaIysl aTOMOB O CTPOEHHUIO UX AJIEKTPOHHBIX 000sI0ueK. ['pymibl, mepruoasl u
cemeiictBa s, p, d, f — omemeHToB. MeTajuibl M HEMETaUIbl, WX TMOJOXEHUE B
nepuonueckor cucreme. OCHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIA PaguycC, SHEPrus
WOHM3ALUU, CPOJACTBO K JIEKTPOHY U AIEKTPOOTPULIATETBHOCTh, BO3SMOYKHBIE U TUITUYHBIE
COCTOSIHHSI ~ OKHMCJICHHMSI, OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA  3JIEMEHTOB.
W3meHenne CBOWCTB dJEMEHTOB B TMepuonax u rpynmnax. OOmieHaydyHOe 3HAYeHUE
MEPUOJNYECKOT0 3aKOHA B iepuoandeckor cucremol [[.1. Mennaeneena.

XuMHUYeCKas CBSA3b U CTPOCHHUE MOJICKY.JI

XyUMHUYECKass CBSI3b W BAJICHTHOCTh.  MeToJ  BaJICHTHBIX  CBSI3€HM U
MOJICKYJIApHBIX opOuTaneir. (OCHOBHBIE BUBI XAMHUYECKOM CBSI3U: KOBAJICHTHAS,
METaJUIMYEeCKasi, WOHHAasA, BojgopoaHas. IIpupona cesa3u. Kpucramnuueckune BemecTna c
MOHHOM pEIIETKOM, uX CBOMCTBA. KoBaneHTHas CBA3b, €€ OpUpPOJa U MEXaHWU3M



obOpazoBanusi. CriocoObl M300paKEHUS KOBAJICHTHBIX CBS3€H, CBONCTBA KOBAJICHTHBIX
CBSI3CH: JUIMHA, DHEPrus, HACBIIICHHOCTh, HAIpPaBJIEHHOCTh. [lOMApHOCTH MOJIEKYII,
JTUTIONBHBI MOMEHT. [loHsTHE O rHOpUAM3aIMK aTOMHBIX OpOWTaleld. 0 U T — CBS3H.
Pa3zHOBHIHOCTH KOBAJEHTHOM CBSI3M — HEMOJSpHAas, MOJsIpHAs, JOHOPHO-aKIICITOpPHAs.
Meramnmnaeckas CBS3b, €€ OCOOCHHOCTH, OCHOBHBIC THUIHYHBIC CBONCTBA METAJLJIOB.
ArperaTHOe COCTOSIHME BEIEeCTBa. XMMHUYECKOe CTpoeHue TBEpmoro Tema. AmopdHoe u
KpUCTaJUIMUECKOoe cocTosiHue BemiecTBa. Kpucramisl. Kpucramimyeckue pemeTku.
XuMudeckasi CBsi3b B TBEPABIX TeNax. XWMHYECKas CBA3b B MOJYMPOBOAHUKAX U
TUAJIEKTpUKaX. PeanbHble KpUCTAIIIBI.

XuMHuYecKasi TePMOAMHAMMKA

®duznyeckass CyYUIHOCTb SHEPreTHYECKUX dS(PPEKTOB XUMUYECKUX PpPEaAKIUH.
BHyTpeHHsI1 3Hepruss M SHTAIbOUS OOpa3oBaHUA  XMMHYECKUX  COEIMHEHMIA.
Tepmoxumus. [lepBoe Hayano TEPMOAMHAMHKH, €TO 3HAYEHUE WU IPUMEHEHHUE. 3aKOH
I'N. T'ecca, cimencTBus W3 HEro, IPUMEHEHUE JMJIA PACUYETOB TEIIOBBIX 3(PPEKTOB
XUMHUYECKUX peakuuil. TernoTsl 00pa3oBaHUS M TEIUIOTHI CTOPaHUS XUMHUYECKHUX
BeLIECTB. BTopoe Hayano TEepMOJMHAMUKH. DHTPOIUSA U €€ U3MEHEHHE B XMMHUYECKHX
npoueccax. JHeprusi ['mb0ca. YcinoBue caMONpOM3BOIBHOIO MPOTEKAHUS XUMHUYECKUX
peakunii. TepMOXUMHYECKUE PACUETHI.

XuMHuuyecKkasi KHHETUKA

CKOpOCTh XMMHMYECKMX peakiuid U €€ 3aBUCUMOCTh OT KOHLEHTpalud U
TemriepaTypbl. 3akoH aeictByrommx wmacc K. I'ympnGepra u I1. Baare. Koncranta
CKOPOCTHU XMMHUYECKOU peakinu, ee pusndyeckuii cMmeici. 3akoH Banrt-T'odda. Dueprus
aKTUBalMU. BiusHue KaTamn3aTtopoB Ha CKOPOCTh XMMHUYECKHUX peakUuuil. I OMOreHHsbI
U TEeTepOreHHbIM Katain3. MexaHu3sM JEWCTBHUsS KAaTaau3aTOpPOB B T'OMOI€HHOM M
reTEPOreHHOM KaTtayiin3ax. HruOuTopsl U mpoMoTOphl B Katanuze. [loHsTHE O LEemHBIX
peakuusx ropeHus TomimBa. OOpaTUMOCTb  XMUMHUYECKUX  peakuuid. XHUMHYECKOe
paBHOBECME B TOMOTE€HHBIX M T€TepOreHHbIX cucteMax. CoCTOsiHME IUHAMUYECKOTO
XMMHUYECKOTO  PABHOBECHS, YCJIOBHS W NPU3HAKM  PABHOBECHOTO  COCTOSHMS.
KoncranTta XMMHMYECKOrO paBHOBECHsS, €€ pOJb B  OLEHKE HAIpPaBJICHHOCTU
XUMUYECKUX peakuuid. CMeleHue paBHOBECUS TMPU U3MEHEHHHM KOHIEHTpaluu
pearupyroumx BEUIECTB, TeMrepartypsl W pgaBieHusd. I[Ipunoun Jle - larense. Posb
MPEICTABICHUM O XMMHUYECKOM PAaBHOBECHMM B MOHMMAHUU U OILIEHKE XUMHUYECKHX H
OMOJIOTHYECKHUX MPOIECCOB.

Teopust pacTrBopoB
OO6uue cBeneHust 0 pactBopax. Tumnbl pacTBOPoB. BogHbIE 1 HEBOJAHBIE PACTBOPHI.
DHepreTuka TMpolecca pacTBOpeHUs. PacTBOpUMOCTh  BEIIECTB.  3aBHUCUMOCTH



pPacTBOPUMOCTHA OT MPHUPOABI U CBOWCTB PACTBOPUTENS M PACTBOPEHHOIO BELIECTBA.
duznueckas 1 XUMHUecKasi Teopus pacTBOPOB. OCHOBHBIE MOJIOKEHUS THAPATHON TEOPUU
pactBopoB J[.1. MenneneeBa. neanbHble U HEHUI€abHBIE PACTBOPHI. 3aKOHBI UCATbHBIX
pactBopoB Payns u Bant-T'opda. Kunenume u 3amepsanue pactBopoB. I[lonstue 00
aHTH(pU3axX MPUMEHEHHE UX B TexHUKe. KoHIleHTpalns pacTBOPOB, pa3IMyuHbIe CIIOCOOBI
€€ BBIpAKEHHs. XapaKTEpHbIE CBOICTBAa PAacTBOPOB. 3HAYEHHE PAaCTBOPOB B IPHUPOJE,
XUMUH, CEIbCKOM XO34MCTBE U TEXHUKE.

PacTBOpBI 3/1€KTPOJIUTOB

Teopust 3JIEKTPOIUTUYECKON AUCCOIMALNNA, TPUYUHBI Juccouuanuu. ['uaparanus
(conbBaTamusi) MOHOB. CTeneHb M KOHCTAHTa JUCCOLMAILMU, €€ 3aBUCUMOCTb  OT
KOHLIEHTpauuu. 3akoH pa3BefeHuss OctBanpia. CuibHble M Cla0ble  3JIEKTPOJIUTHI.
AMotepHbie 37eKTponuThl. OHHBIE ypaBHEHUs peaklMil, UX MOJIHAg W KpaTKas
3anuck. [(uccommanus Boabl. MoHHOE mpou3BeneHHE BOIAbL. BOTOpOAHBIN MOKa3aTenb
(pH), ero ompeneneHne. DKCepUMEHTAIbHOE onpeaeneHne pH BOJIHBIX pacTBOPOB,
poJIb UHAMKATOPOB. I'maposnm3s cosei. ['maponuThyeckas KUCIOTHOCTh U IIEIOYHOCTD.
Bydepusie pactBopbl. PaBHOBecuss B cHCTeMax pacTBOp-ocaaok. [IpousBenenue
PaCTBOPUMOCTH. Y CIIOBUS BBIIAJACHUSA OCAIKOB.

XumMus MeTa/NI0B

Ponpr MeTamnoB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuasioB. OOmias
XapaKTEPUCTHKA METANIOB, UX (PU3MUYECKHUE CBOMCTBA. 3aBUCUMOCTh CBOMCTB METANIOB OT
WX TMOJIO)KEeHUs B nepuoanueckon cucreme JI. M. MenneneeBa BHyTpeHHee cTpoeHue
METAaJJI0B. XUMUYECKUE CBONCTBA METAJIJIOB. Meramnunyeckue CILIAaBBI.
NuTtepmeTaninyueckue COeIUHEHUST U TBEPABIC PaCTBOPHI MeTaIOB. OCHOBHBIE CIIOCOOBI
MOJIYYCHHUS] METANIOB M3 pPyAd. BoccTaHOBUTENbHas CHOCOOHOCTh METaUIOB. Psin
CTaHJAPTHBIX DJICKTPOAHBIX MNOTEHUHUAIOB. JIETKHE  KOHCTPYKIIMOHHBIE  METAJLIBI.
bepunnmuii, Marauii, amtomMuHuil. @OU3MYECKME W XMMHUYECKHE CBOWMCTBA, HX
COEJIMHEHUS, CIUJIaBbl, UCIIOJIb30BAHUE B TEXHUKE. TSAkKENbIC KOHCTPYKIIMOHHBIE METAJLIHI,
d-anemenTst [-VIII moarpynm. Xumusi 3J€MEHTOB CeMEHCTBA jKeje3a, MX CIUIaBbl M UX
XMMHUYECKUE COCIUHEHUs. XHMHUS METAUIOB IOATrPYNIbI XpOMa, MapraHua. XuMUs
MJIATUHOBBIX METAJJIOB. XMMHUS METAJUIOB MOJATPYINI Meau U nuHKa. OOIue MOHATUS O
MOJYIPOBOJHUKAX, HMX  XUMHYECKOM  mnpupone. Kpucrammmueckoe  CTpoeHUE
MOJIYTIPOBOJHUKOB, JHEpPreTUYecKue 30HbI  (BaJICHTHas, 3ampeiiéHHas ¢ 30Ha
poBoAMMOCTH). COOCTBEHHBIC U TPUMECHBIC MOTYNPOBOJHUKU. [loHATHE O JOHOPHON U
akienTopHo mnpumecsx. OO030p pP-’7AEMEHTOB O0JaAAIONMIUX IMOTYPOBOHUKOBBIMU
CBOMCTBAMU [TorynpOBOTHUKOBBIE COEMUHEHUS: OOpUAbl, KapOWIbl, CHIHIIUIBI,
repmanuaibl U Ap. CepxmpoBojsinue Mmarepuanbl. [IpuMeHeHue noJynpoBOJAHUKOB B
COBPEMEHHOW TEXHUKE.



OKHCIUTETBbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

CTeneHb OKHUCJICHUSA DJJEMEHTa B COCAMHEHMM U IIpaBUja €€ HaXOXKJICHUS.
OKHUCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM KaK MPOIECCHl IEpEeHOoca AJIEKTPOHOB U
W3MEHEHUSI CTENEHEW OKHUCJIEHHSI DJIEMEHTOB. METOIbl COCTaBIICHUS YpPaBHECHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peaKuuil. OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIN
SDKBHUBAJECHT. BakHeWInmnme  OKHCIHTEIM W BoccTaHOBHUTENIH.  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIMM B MOYBAX, MNPUPOJHBIX BOJAX M BOJOEMAX, TEXHUKE U
3JIEKTPOXUMHUYECKHUX MPOLIeCcCax.

DJIeKTPOXUMHUYECKHE MPOLECCHI

["anbBaHMYECKUE JIEMEHTHI U AEeKTpoau3. Knaccupukamus 3IeKTpOXUMUYECKUX
npoueccoB. [loHsitue 00 »3yeKTpoAgax W JIIEKTPOAHBIX NoTeHHHanax. CTaHIapTHBIN
BOJIOPOJHBIM 3JIEKTPOA W BOJAOPOJHAsA IIKaJa MOTEHUUanoB. YpaBHeHue HepHcra.
[loTeHumansl METAaNIMYECKHX,  Ta30BbIX U OKHUCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX
ANeKTpo0B. I'anpBannueckue 3meMeHThl. DJIC u e€ u3mepeHne. DIEKTPOXUMHUYECKas U
KOHIICHTPAIIMOHHAsl TMOJIApU3aLus. DIEKTPOXUMHUECKHE TIPOLIECChl B IHEPreTUKE U
MAIIMHOCTPOCHUHU. XUMHUYECKHE HCTOUYHUKHU JJIEKTPUYECKOTO TOKA. AKKYMYJISATOPHI
KHCIIOTHBIE U ILIEJOYHBbIE. 3apsiika M pa3psalika aKKyMYJSITOPOB. DJIEKTPOXUMHUYECKUE
reHepaTopbl.  DJIEKTPOXUMHYECKHE  MpeoOpazoBaTelu (XEMOTPOHBI). IDJIEKTPOJIU3
paciiaBoB M pacTtBOpoB. llocimenoBaTenbHOCTh AMEKTPOJHBIX IMPOLIECCOB HA KaToJe U
aHozie. BropuuHble mpoLecchl Npy 31EKTPOJIU3e.

DJEeKTpoNU3 € PacTBOPUMBIMU M HEPACTBOPUMBIMHM aHOJaMHU. BbIXoa 1o TOKYy.
3akonbl ®apanes. [IpakTuueckoe NPUMEHEHHE »3JIEKTPOJIM3A: TMOJIYYEHHE METaJUIoB,
AIIEKTpOXHUMHUYECKasi 00padOTKa METAJUIOB U CIUIaBOB, HAHECEHUE T'aJIbBAHOIIOKPBITHIA.

Koppo3us merasiios

OCHOBHBIE BUJBl KOPPO3UU. XHUMHUYECKAs] KOPPO3Us. DNEKTPOXUMHUYECKAS
koppo3susi. Kopposust mo neiicTBueM Oy Iar0IuX TOKOB (3JIeKTpoKoppo3usi). DakTopsl,
BIUAIONIME HA WHTEHCHUBHOCTH KOPPO3UMM METAIIOB. MeEToAbl 3alllUThl OT KOPPO3UHU:
3alIUTHBIE TOKPBITHS, IEKTPOXUMUYECKAs 3alllUTa, JISTUPOBaHHE METauioB. M3MeHeHue
CBOMCTB KOPPO3HOHHOM CpeJibl. IHTHOUTOPHI KOPPO3UH.

Oprannyeckue ¥ BICOKOMOJIEKYJISIPHbIE COeIUHEHUS

Crpoenue, knaccuukamusi M CBOMCTBA OPraHUYECKUX COCAUHEHHM. XUMHS
[OJIUMEPOB, TIPUMEHSEMBIX B DJJEKTPOTEXHUKE, DHEPrETUKE U MAIIMHOCTPOECHUH.
3aBUCHUMOCTh CBOMCTB MOJIUMEPOB OT COCTaBa M CTPYKTYpbl. XHUMHS TOJHUMEPHBIX



KOHCTPYKIIMOHHBIX MAaTCpHUAJIOB. HOJII/IMepHLIC IOKPBITUSA KU KIICH. Xumus IMOJIMMCPHBIX
AUBJICKTPHUKOB U IIPOBOJHHUKOB.

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTHH.

MeTtoauka npenogaBaHus JTUCIUILTAHBI «XuUMHS» u peanuzanus
KOMIIETEHTHOCTHOT'O MOJX0/1a B U3JIO)KEHUH M BOCIIPUSATAN MaTepuaa MpeayCMaTpUBAET
UCIIOJIb30BAHUE CIICAYIOIIUX aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEACHUS IPYIIIOBBIX,
UHAVMBUYANbHBIX, AYJUTOPHBIX 3aHATUA B COYETAHWU C BHEAYJIUTOPHOU paboOTON C
LEJIbI0 POPMHUPOBAHUS U Pa3BUTHA MTPO(PECCHOHABHBIX HABBIKOB 00YYarOIMXCH:

— MOATOTOBKA K BBIMOJHEHUIO JTa0OPATOPHBIX paboT B IabopaTOpUsIX BY3a;

— 3alUTa U UTHAUBUAYAIbHOE O0CYKIEHUE BBIIOJIHIAEMBIX J1a00paTOPHBIX paldoT;

— BBITIOJIHEHUE IOMAITHUX KOHTPOJBHBIX 3aJJaHUH 110 AUCIUTUIHHE;

— OpraHu3alMs ¥ NPOBEICHHE TEKYIIEro KOHTPOJS 3HAHWWA CTYAEHTOB B (opMme
0JIaHKOBOT'O TECTHPOBAHUS.
VY aenbHbI BeC 3aHATHM, MPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMax, ONpENesieH IVIaBHON
[EJIbI0  00pa30BaTEIbHONM MPOrpaMMbl, OCOOEHHOCTHIO KOHTHMHI€HTAa OOYYaloIIMXCA U
CoJiep)KaHuEeM AMCHUUIUIMHBI «XUMHUS» U B IEJIOM IO JAWCHUIUIMHE cocTaBisier 25 %
aAyIUTOPHBIX 3aHATHH. 3aHATHS JEKIHOHHOTO THHa cocTtaBiaaoT 50 % ot oObema
ayAUTOPHBIX 3aHATHM.

6. OueHovHble cpeacTBa JJIsl TEKYILIEro KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOYHOM
aTTecTalMy M0 UTOTaM OCBOEHUS TUCIUIJIMHBI U Y4eOHO-MeTOuYecKoe
o0ecrieyeHne CAMOCTOSITEIbHOMH PadOThI CTY/1€HTOB.

B mporecce o00ydeHUST HCHOJIB3YIOTCS  CIEAYIOUIME OLICHOYHBIE  (POPMBI
CaMOCTOSITeJIbHOM pabOThl CTYJCHTOB, OIICHOYHBIE CpPEACTBA TEKYIIETO KOHTPOJIS

YCIIEBACMOCTHU U IIPOMCIKYTOUYHBIX aTTeCTaHHﬁI

B nepBoM cemecTpe

- JIOMaIlTHUE KOHTPOJIbHBIC Pa0OTHl MO MPOTpaMMe JUCIMIUIMHBI (MHIUBUAYAIHHO IS
KaXXJI0r0 00y4Jaromierocs);
- IOATOTOBKA K BBIMTOJIHEHHUIO JJAOOPATOPHBIX paObOT M UX 3aIlHTa;

OueHOYHbIE CPEACTBA TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH BKJIFOUAIOT KOHTPOJIbHbBIE
BOIPOCHI ¥ 3a/aHus B (opMe OIaHKOBOTO W (M) KOMITBIOTEPHOTO TECTHUPOBAHMUS, JJIS
KOHTPOJISI OCBOSHUST 00YJArOITUMUCS PA3IEIIOB TUCIATIITUHBI.



O6p&3HI)I TCCTOBBIX SaﬂaHHﬁ, KOHTPOJIBHBIX BOIIPOCOB U SaﬂaHI/Iﬁ JJIs1 TIPOBCOCHUA
TCKYIICI'O KOHTPOJIA, 9K3aMCHAIIMOHHBIX 6I/IJ'ICTOB, IMPUBCACHBI B IIPHIIOKCHUU.

6.1. ®oH/1 O1LIEHOYHBIX CPEICTB JIf MPOBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
00y4arIIMXCcs M0 JUCUMUILIMHE (MOIYJIIO0).

6.1.1. TlepedyeHb KOMIIETEHIIMHA C YKa3aHWEM OJTarloB WX (POPMUPOBAHUS B TIPOIECCE
OCBOCHHMS 00pa30BaTEIbHON MPOTPaAMMBI.
B pesynpraTe OCBOGHHMS ~ AUCHUIUIMHBI  (MOAyJsl)  (OPMUPYIOTCS — CIEAYIOIINE

KOMIICTCHIIUH .
Kon B pe3yabTare ocBoeHus1 00pa30BaTeIbHON MPOrpaMMbl 00yUalo LU CS
KOMIIeTeHIIUH JA0JIZKeH 00J1a1aTh
OIIK-1 CriocoOeH CTaBUTh M peliaTh HHKCHEPHbBIE U HAYYHO-TEXHUYECKHE 3aauu

B cdepe cBoell mpodeccroHaIbHON ASSITENFHOCTA U HOBBIX
MEXIUCIUTITMHAPHBIX HAIPABJICHHUH C UCTIOJIB30BAHHEM
€CTECTBEHHOHAYYHBIX, MATEMAaTHYECKHX U TEXHOJIOTUYECKUX MOJAeNeH

B nponecce ocBoeHust 00pa3zoBaTebHOM MpOrpaMMBbl JaHHbIE KOMIIETEHLIUU, B TOM YHCIIE
UX OTJAETbHBbICE KOMIOHEHTHI, (POPMUPYIOTCS MOATAIMHO B XOJI€ OCBOCHHUS O00yUYaIOIUMUCS
JUCIMIUTAH (MOJyJeil), MPaKTUK B COOTBETCTBHM C YYEOHBIM TUJIAHOM M KaJCHIAPHBIM
rpagukoM yuyeOHOro npouecca.

6.1.2. Onucanue noka3sareyel 1 KPpUTEpPUeB OLIEHNBAHUS KOMIIETCHIM,
(opMupyeMBIX 110 HTOTAaM OCBOEHMS TUCHUILINHBI (MOAYJIs1), ONMCAHME HIKAJI
OLlCHUBAHUA

[TokazaTenem OIleHUBAHUS KOMITETCHIIMHA Ha Pa3IMYHBIX dTamax uX (HOPMHUPOBAHMSI
SBIISICTCS  JIOCTHOKCHUE OOYYAIOIIMMUCS TUTAHHUPYEMBIX PE3yJIbTaTOB OOYYCHHUS TI0
JTUCHUTUIMHE (MOJIYJIIO).

OIIK-1 - Cnioco0eH cTaBUTH U peliaTh HH:KeHePHbIe M HAYYHO-TeXHHYecKHe 3a1a4M B cepe cBoeil
npodeccHOHATBLHON eI TeJIbHOCTH H HOBBIX MEKIUCHUIIMHAPHBIX HATIPABJIEHHI C HCII0JIb30BAHUEM
€CTeCTBEHHOHAYYHBIX, MATEMATHYECKHUX H TEXHOJOTHYeCKNX Mojeeii

3HATH: He 3naer NmeeT He momHbIE CdopmupoBannslie, HO | OTIMYHO 3HAET
OCHOBHBIC MCTO/bI OCHOBHBIC METOIbI MMpeaACTaBJICHUA 00 OCHOBHBIX coJcpxKaue OCHOBHBIC METOIbI
" IPUHIIAIIBLI W IMTPUHIHAIIBI METOJaX U MpUHIOHUIIAX OTACJIBbHBIC HpO6eHBI 1 IPUHIIAIILI
MOWCKA U TOWCKA U MOKCKA U KIIaCCH(UKAIIH MpEeJICTaBICHUs 00 MOWCKA U
KJIACCU(PUKAIIH KITACCU(UKAIIH WH(GOpPMAIUU B UHTEPHETE U | OCHOBHBIX METOJIaX U | Kiaccudukammu
nH(popMaIuu B uHGOpMAIUH B AJICKTPOHHBIX OMOIMOTEKAX MPUHITUTIAX TIOUCKA U | HH(POPMAIIUH B
WHTEpHETE U WHTEpHETE U KIaccupuKaImu WHTEpHETE U




ANEKTPOHHBIX JIEKTPOHHBIX nH(pOpMAaIUH B ANIEKTPOHHBIX
OMOINOTEKAX; OmoIMoTeKax WHTEPHETE U OMOIMOTeKaX
AIEKTPOHHBIX
OoubIHoTeKaxX
YMeTh: He ymeer Cnabo yMeeT HaxOoUTh, Xopouio ymeer CB000HO ymMeeT
HaXOIWTh, HaXOJWTb, KJIACCU(HUIIPOBATH U HaXOJWTb, HaXOJWTb,
KJIACCU(UIPOBATH | KIACCU(PUIIUPOBATH | OIEHUBATH HAHACHHYIO KJTacCH(pUIUpoBaTh U | KIACCH(PHUITUPOBATH
U OIICHUBATh U OLICHUBATh UH(POPMAITUIO, & TAK KE OIICHUBATH Y OIICHUBATH
HaWJICHHYIO HallICHHYIO HCTIOJIB30BATh €€ IS HaJICHHYIO HaJICHHYIO

nH(popmarmio, a
TaK xe
WCIIOJIb30BaTh €¢

nH(OopMaImio, a
TaK ke
UCIIOJIB30BATh €€

Hp&KTH‘ICCKOfI JACATCIIBPHOCTH

nH(OpMaITio, a TaK
JKe UCTIOJIB30BATh €¢
JUTSI TIPAKTUYECKOH

nH(popMaImio, a
TaK ke
HCIIOJIb30BaTh €¢

JUISL IPAKTUYECKOM | I MPaKTUYECKOU JIeSITENIbHOCTH IS IPaKTHYECKOM
JeSITeNLHOCTH; JIeSITEIbHOCTH JIeSATEIEHOCTH
BJIaJ€eTh: He Bnanmeer YacTtnaHo BIagceT HocTtaTouHo xopo1o CB00OOIHO BiIaZIEET
HaBBIKAMHU HaBBIKAMHU HaBBIKAMHU BJIa/IeeT HABBIKAMU HaBBIKaMHU
camMo00pa3oBaHMs, | caMOOOpa3oBaHUs, | caMOOOpa30BaHUS, B TOM camo00pa3oBaHusl, B caMo00pa3oBaHusl,
B TOM YHCIIE — B TOM YHCIIE — YHUCIIe — UCTIOIB30BAHHS TOM YHUCIIE — B TOM YHCIIE —
WCTIONTE30BAHUS WCTIOTB30BAHUS WHTEepHETa U OMOIHOTEK B WCTIONTb30BAHMS WCTIONTB30BAHUS

HMHTEPHETA U
OMOINOTEK B
IIOMCKE U
KJIACCU(PUKAIH
HaMeHHOMN
nH(pOpMAaIny;
HaBBIKAMH
MIPUMEHEHUS
HallIeHHOU
nHGOPMAITUH TSI
paciipeHus u
yri1yOneHus
3HAHWMH,
HETOCPEICTBEHHO
HE CBSI3aHHEIX CO
cdepoit
npoeccuoHaIbHON
JIEATENHHOCTH.

WHTEpHETA U
OHOIHOTEK B
ITOKMCKE U
KJIaCCU(UKAIIH
HalaeHHOMI
nHpOpMAaIH;
BJIaJ€THh HaBBIKAMH
MIPUMEHEHUS
HalJIEHHON
WHGOPMAITUH TS
paciIMpeHus u
yray6nenus
3HAHWH,
HETIOCPEICTBEHHO
HE CBSI3aHHEIX CO
ctepoit
npohecCHoHaTBHO
H eI TeIbHOCTH

TIOWCKE U KJacCU(UKAINN
HallIeHHOH nHpOpMaIUH;
BIIA/ICTh HAaBBIKAMH
MPUMEHEHUS HAIEHHOU
UHGOPMAITUH TS
pacIIMpeHus U yriryOIeHus
3HaHWUU, HETIOCPEJCTBEHHO
HE CBSI3aHHBIX CO Cepoit
npohecCHOHANBHON
JIeSTEIIbHOCTH

WHTEPHETA U
OMONIMOTEK B IMOKUCKE U
KIJIACCU(UKAITIH
HaMeHHON
WHOPMAaIUK; BIaIeTh
HaBBIKAMU
MPUMEHEHUS
HaWeHHOM
MH(POPMAITUH TS
pacuipeHus u
yriyOJieHus 3HaHUM,
HETOCPEICTBEHHO HE
CBSI3aHHBIX CO chepoit
npodecCHOHANTBEHON
ESITENHHOCTH

WHTEPHETA U
OMONMNOTEK B
IOMCKE U
KJIACCU(PUKAITIH
HaMeHHOM
nH(pOpMAaIUY;
BJIaJETh HAaBBIKAMH
MIPUMEHEHUS
HallIeHHOU
nHGOPMAITUH JUTSI
paciMpeHus u
yri1yoneHus
3HAHWMH,
HETOCPEICTBEHHO
HE CBSI3aHHEIX CO
cthepoit
npoecCuOHaIBHON
NESITENHHOCTH

[ITxaybl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOUYHOM aTTECTAMU U UX ONIUCAHUE:

Dopma npomercymouHon ammecmayuu: IK3aMeH.
[IpomexxyTouHas arrecrauus oOydaromuxcsi B (opMe dK3aMeHa MPOBOJIUTCS MO

pe3ysbTaTaM BBITIOJIHEHUSI BCEX BHUJAOB y4eOHOH paOOTHI, MPEIyCMOTPEHHBIX y4eOHBIM

IUJAHOM IO JAaHHOW JUCUUIUIMHE (MOIYJI0), HPH 3TOM YUYUTHIBAIOTCA pE3YJIbTaThl




TEKYILEro KOHTPOJIA YCIIEBAEMOCTH B TeueHue cemectpa. OneHKa CTENeHU TOCTHXKEHUS
OOydJaromUMHUCSl TUTAHUPYEMBIX pPE3yJIbTaTOB OOY4YeHHS TIO JUCIUIUIAHE (MOIYJIIO)
NPOBOJUTCS TIPEIoaBaTesieM, BEAYIIUM 3aHATHS IO TUCIUIUIMHE (MOIYII0) METOIOM
SKCIIEPTHOH OIeHKH. [0 nToraM mpoMeKyTOYHOH aTTeCTalliy M0 AUCIUTIINHE (MOYJIIO)
BBICTABIISICTCS ~ OIICHKA  «OTJIMYHO»,  «XOPOINO»,  «yIOBJICTBOPUTCIHHO»  WIIH
«HEYIOBJIETBOPUTEIHLHOY.

K npomesicymounou ammecmayuu 0onyckaromcs moabKo CmyO0eHmbl, 8bINOJHUBUIUE 8Ce
8UObl  YuebOHOU pabombl, NpedycMOmpeHHble paboyell NpocpamMmou Hno OUCYUNTUHE
«Xumusy (8binoNHUIU TAOOpAMOpPHbBIE pPAOOMbL, BbINOJHUIU OOMAUHUE KOHMPOJIbHbIE
3a0aHUs).

IlIkana ouenueanus Onucanue

Buvinonnenvt 6ce 6udvt  yuebHou pabomsl, npedycMompeHHbie
yueonuvim naanom. Cmyoenm OeMOHCmMpupyem CcOoOmeemcmeue
3HAHUL, YMEHUl, HABbLIKO8 NPUBCOEHHbIM 8 MAOIUYAX noKasameinel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMY, YMEHUSAMU, HABbIKAMU,
IO npUMeHsiem UxX 6 CUMyayusax noevlueHHou croxchocmu. Ilpu smom
Mocym Oblmb 0ONYWeHbl He3HAYUmenbHble OWUOKU, HeMOYHOCMU,
3ampyOHeHust NPU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHULl u

yMeHuﬁ HdA Hoeble, HecmaHdapmele cumyayuu.

Buinonnenvt  6ce 6uowvt  yuebHoUu pabomvi, npeodyCMOmpeHHbvle
yueOHvim — naanom.  Cmydenm — OeMoHCcmpupyem  Heno.Hoe,
Xopowo NpasuibHoe  COOMEemMcmeue  3HAHUl,  YMeHull, HABbIKOG
npugedeHHbiM 6 mabauyax noxazameinetl, 100 eciu npu SMom OblLIU
oonywennl 2-3 HecyujecmeenHole OUUOKU.

Buvinonnensvt 6ce 6udvi  yuebHot pabomsi, npedycMompeHHbie
yuebnuvim naanom. Cmyoenm OeMOHCmMpUpyem coomeemcmeue
Yooeremeopumenvno | 3nanuii, 8 Komopom oceeujena OCHOBHAs, HAUbOONee BANCHASL YACTb
mamepuana, HO npu 3MOM OORYWEHA OOHA 3HAYUMENbHASL OUWUOKA
UU HeMoO4YHOCHb.

He egvinonnen oounm unu 6Oonee 6u0o6 yueOHOU pabomesl,
npeodycmMompeHnvlx yueouvim nianom. CmyoeHm OemMoHCmpupyem
HenoIHoe COOMEemcmeue 3HaAHULl, YMeHull, HA8bIKO8 NPUBEOCHHbIM
6 mabnuyax noxaszameetl, OONYCKAOMCs 3HAYUMENbHble OWUOKU,
Heyooenemsopumenvho . .

NPOsBNIAeMCs. OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKO8 MO psoy
nokaszameinetl, cmyoenm ucnvlmoléaem 3HaYUmMenbHble
3ampyoHeHus npu ONepUPOSAHUU 3HAHUAMU U YMEHUAMU NPU UX

nepeHoce Ha Hoevle cumyayuu.




MoHbI OLIEHOYHBIX CPEICTB MpPeACTaB/IeHbI B MPWIo:KeHun 1 Kk padoueil nporpamme.



Ipunoxenue 1 x
. . paboueii mporpamMme
MUHUCTEPCTBO HAYKHM 1 BBICIHET'O OBPA30BAHUW S POCCUMCKOU ®EJEPAITNI

@EJIEPAJIBHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHVIE BBICLLIETO OBPA30OBAHHSI
«MOCKOBCKHUH MOJJUTEXHUYECKHAN YHUBEPCUTET»

Hanpasnenue noarorosku: 23.05.01 «HazemHbie TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA»
OII (mpoduip): «KOMIBIOTTEPHBIH HHXUHUPUHT B aBTOMOOMIIECTPOCHUN»
®opma 00yyeHus: OUHas

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

Kadenpa «XumbuoTex»

POH/I OHEHOYHBLIX CPEJICTB

O IMCHUIIVIMHE «XUMMUSA»

Cocras: 1. [lacopT poHIa OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB

PazpaboTunk:

1.X.H., mpodeccop KyckoB Annpeii Hukonaesuu/

3aBenyrommii kKageapou:

K.X.H., JOLEHT AptamonoBa MuHa BukTopoBHa

Mocksa, 2023 ron



NMOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTWN KOMNETEHLMA

Tao0numa 1

XUMUSA

OI'OC BO 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

B niporiecce 0CBOCHUS JaHHOW AUCUUIUIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIEAYIOUINE MPodeccHoHaTbHbIe KOMIETEHIIUHU:

UCIIOJIb30BAaHUS CBOETO
TBOPYECKOTO IMOTEHIIHAA
NeSITeIbHOCTH, K PELICHUIO
3HAYUMBIX MPOOIIEM.

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CreneHnn ypoBHeil 0CBOEHHS KOMIIETEHIIHI
HUH- |®OPMYJINPOB- ¢dopMuUpOBaH | OLIEHOYHOTO
JEKC KA usa cpeacrBa*®
KOMIIeTeHIH
i
OIIK-1 |CnocoGeH cTaBUTh U [3HATH: neKuus, YO, ba30BbIii ypOBEHB:
peliaTh UHXEHEPHbIE | CIOCOObI CAMOOPTaHU3AINH U camoctositenis  [K/P, BOCIPOM3BOJICTBO IIOJyYEHHBIX 3HAHUI B
1 Hay4YHO- pPa3BUTHS CBOETO Has pabora, [T, X0J1€ TEKYLIEro KOHTPOJIA
TEXHUYECKUE 3a/1a4n MHTEJJIEKTYaJIbHOTO, npaktuyeckue  |PT IloBbIlICHHBIH YPOBEHD:
B cepe cBoeit KyJIbTYpPHOTI'O, JYXOBHOI'O 1 BaHATHA MPAKTHYICCKOC NPUMCHCHHE ITOJTYYCHHBIX
npodeccuoHanbHOM HPaBCTBEHHOT0, (DU3UYECKOTO U (cemuHapsr), 3HAaHUM B IIPOLIECCE MTOATOTOBKHU K
eI TEIIbHOCTH U po(heCcCHOHATILHOTO YPOBHS; maboparopHas 71a00paTOpHBIM padboTam
HOBBIX Ymern: pabora
MEKIUCIMIUIMHAPHEl | HAXOJIUTh HEIOCTATKH B CBOEM
X HaIpaBJICHUH C OOIIEKYJIBTYPHOM U
MCII0JIb30BaHUEM npogecCHOHaIBLHOM YPOBHE
€CTECTBEHHOHAYYHBIX | Pa3BUTHS U CTPEMHMTHLCS UX
, MAaTeMaTHYECKUX U YCTPaHUTB;
TEXHOJIOTUYECKHUX Baaners:
Mozeen HaBBIKAMH CaMOPa3BUTHS,
camopealin3aiuu

**_ CokpaiteHus (OpM OIIEHOYHBIX CPECTB CM. B puiiokeHun 2 K PII.




ITpunoxenne 2
K pabodeii mporpamMme

IlepeyeHb OLIEHOYHBIX CPEICTB MO JUCHUIINHE « XHMHS»

HaumenoBanue [IpencraBnenue
No OLICHOYHOTO KpaTkas xapakTtepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
OC CpelcTBa CpeacTBa ®OC
CpencTBO TPOBEPKU YMEHUW MPUMEHATH
KonTponbHas pabora Pe POBCP Y p KOMIUIEKT KOHTPOJIBHBIX
1 MOJIyYCHHBIC 3HAHWS JUISl PEIICHHS 3a/1ad .
(K/P) 3aJIaHM| 110 BapuaHTaM
OTpEEIEHHOT0 THUIIA TI0 TEME WM pa3lieny
JunakTuyeckui KOMILJIEKC,
[PEIHA3HAYCHHBIA [JI1 CaMOCTOSTEJIbHOMN
PaGouas terpaan N N
2 (PT) paboTel oOywaromerocst W mo3Bossironuii | OOpaser] paboueii TeTpaan
OIICHUBATHh YPOBCHb YCBOCHHSI UM yIeOHOTO
MaTepuaa.
CpeAcTBO KOHTPOJIS, OPraHW30BaHHOE Kak
creruanbHas ~ Oecelna  MEAaroruyeckoro
VerHplii onpoc  [pab0oTHMKAa ¢ 0OydaroIUMCs Ha  TEMBbI, Bomnpocsr 1o
3 co0eceoBaHue, [CBS3aHHBbIE C M3y4yaeMOW JUCUUIUIMHON, U TeMam/paszaenam
(YO) [paCCUMTAaHHOE HA BBIICHEHHE 00beMa 3HAHUU JUCITUTUTAHBI
00y4aroIIerocs Mo OMpeeICeHHOMY pa3feiy,
Teme, npobaeMe U T.11.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJlaHUH,
Tect MO3BOJISFOIIIAS aBTOMAaTU3HUPOBATH .
4 N DoHJ TECTOBBIX 3aJaHuN
(T) [pOLEAYPY H3MEpPEHHUs YpPOBHSA 3HAHUM MU
YMEeHH 00yUarolerocs.

TunoBbie KOHTPOJIbHBbIE 32/IaHUSI, KOHTPOJIbHbIE BONPOCHI WJIM HHbIE MaTepPUAJIbl, He00X0AUMbIe
JJIS1 OLlEeHKY 3HAHMi, YMEHUIi, HABBIKOB U ONbITA AeATeIbHOCTH, XapAKTEPU3YIOIIMNX ITANbI
(opMupoBaHHMs KOMIIETEHINH B IIpoLecce OCBOCHMS TN CHUIITTHHBI

KonTtposabHbie padoTsl

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:

l“‘(‘
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 3aHaHNA

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 COXPAaHEHHWS MaccChl, 3aKOH IIOCTOSHCTBa cocrasa. Mx
pOJIb B XMMHUU U COBpEMEHHAs TPaKTOBKa. ['a30Bble 3aKOHBI: 3aKOH ABOrajipo, ypaBHeHHe MeHpeneena-
Knaneiipona.

2. Ilepuogmueckuit 3akoH u Ilepuoguueckas cucrema JI. M. MengeneeBa. ®dusnueckoe
00OCHOBaHHE TEPHOAMYECKOTO 3aKOHa M €ro CcoBpeMeHHas ¢opMynupoBka. «lmHHAs»
«KOpOTKas» (GopMmbl nepuoanyeckor Tadbmuipl. Kinaccudukanus XMMUYECKUX 3JI€MEHTOB.

3. KBanTOBOE omnucaHue CTpPOEHHs aromMa. ATOMHBIE OpOMTaIM M KBAaHTOBBIE YHUCIA.
I'padmyeckoe mpepcraBieHue aToMHBIX opOuTaneil. [lopsmok 3amoiHEHUS aTOMHBIX OpOUTallel B
MHOT'03JIEKTPOHHBIX aTOMaX.

4. Ilepuogmueckass cuctema snemeHToB JI. M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB  aromMoB  (paguyc  aroma,  DSHEprusi  HOHM3ALMH,  CPOACTBO K DJEKTPOHY,
ANEKTPOOTPHULIATENBLHOCTE). DHEPreTUYECKUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

5. OOpa3oBaHne XWMHYECKOW CBS3H, €€ XapaKTePHCTUKU: DHEPTHUs, JIJIHHA, MOJSPHOCTS.
[lepexpbiBanue AQO. CBs3u 6- u m-tuna. OnucaHue KOBAJEHTHOM XMMMYECKOH CBS3M METOJIOM
MOJIEKYJISIPHBIX opOuTaiel Ha npumepe MoJiekybl Ho.

6. Dmueprermueckue nuarpamMmbl MO JBYXaTOMHBIX MOJEKYJT W HOHOB, 0Opa30BaHHBIX
snemenrtamu 1-ro nepuona (Ho*, Hz, Ha, Hez"). KpaTtHocTh 1 oHEprus cBs3H.

7.  DOueprernueckue auarpamMmmbl MO 1ByXaTOMHBIX TOMOSJEPHBIX MOJIEKYJ 2 MEpHOJa.
3aKOHOMEPHOCTH B U3MEHEHUH UX CBOWCTB (JIJIMHA CBSI3U, DHEPIHsl CBSI3U, MArHUTHBIE CBOICTBA)

8. [Ipencka3zanue reoMeTpUUECKOr0 CTPOEHHUS MOJIEKYJ METOJO0M OTTAJIKMBAHUS AJIEKTPOHHBIX
nap (merox ['mitecnin) m MeToI0M BaJICHTHBIX cBsizeit. ['eomerpust monekyn BeClz , BFs, CHs , NHz n
H20.

9. BemiectBa ¢ MOJEKYISIPHON CTPYKTYpoi (mpumMepsl). MexMoneKynspHble B3auMOIEHCTBUS.
Cunbl Ban-nep-Baansca (Tpu cocraBnswomux). Bomopoanas cBs3b. OcobeHHOCTH (HTOPOBOIOPOIA,
BOJIbI 1 aMMHaKa, 00YCIIOBJICHHBIE BOJIOPOAHBIMU CBS3SIMH.

10. TIlonste o0 30HHOM CTPOEHUM TBEPAOro Tejaa. MeTamibl, MOJIYIPOBOJHUKUA U
IUDJIEKTPUKN (Ha TpuUMepe MPOCTHIX BEIIECTB, 00pa3oBaHHBIX ayieMeHTamu IVA rpynmnsi). OOmume
(u3YeCcKre CBONCTBAa METAIOB (RJIEKTPONPOBOAHOCTD U TETLJIOMPOBOIHOCTD ).

11. OcHOBHbBIE MOHATHSA U OMNPENEIICHUS TEPMOAUMHAMMKHU. DHTAJIBINS CUCTEMbl. DHTAJIbIHI
XUMHUYECKON peakUuu. DKCHEPUMEHTAIbHOE ONPEEIIEHNE SHTANBIINY peakluy (Ha MpUMepe peakuu
HEUTpaIU3aIun).

12. 3akon l'ecca. CneactBus u3 3akoHa ['ecca. CrocoObl pacuera SHTaIBIUNA peakuui ¢
HCIOJIb30BaHNEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMEPAX).

13. DOwuramenus obOpazoBanus BerecTBa. CTaHIApTHOE COCTOSIHHME JJIEMEHTAa W BEIECTBA.
Pacuer sHTanmpnuil peakuuii Mo CTAaHAAPTHBIM JHTAJBIUSAM OOpa30BaHUS BEIIECTB (Ha KOHKPETHOM
pumMepe).

14. CaMonpou3BOJIbHBIE W HECAMONPOHU3BOJIBHBIE Mpolecchl (MpuMepsl). Makpo- U
MUKPOCOCTOSIHUSI CUCTEMbI. TepMoaMHaMUYecKass BEpOSTHOCTh M AHTponus. Bo3pacranue sHTponuu
KaK JIBIJKYILAsi CHJIa CaMOTIPOU3BOJIBHOTO MpoIiecca.

15. DOwutponus BemecTBa. 3aBUCHUMOCTh SHTPOINHU BEIIECTBa OT TEMIIEpaTypbl, 00beMa,
arperaTHoOro COCTOSIHUA. OJHTpomnus oOpa3zoBaHusl BemlecTBa. [Iporiecchl, cOMpOBOXKIAIOLIUECS

YBEITUYCHUEM U YMEHBIIICHHUEM YHTPONTUH (TIPUMEPHI).



16. DHTpomus BemiecTBa. DHTPONMS XHMMHUYecKoi peakuuu. CriocoObl pacdera SHTPOIUU
XMMHUYECKOHN peaklMy (Ha KOHKPETHBIX IpUMeEpax).

17. Dwneprus ['m66ca. CranmaptHas sHeprus ['m66ca oOpasoBanusi BemiectBa. CTaHmapTHas
sHeprusi [mObca xumuyeckoir peakmuu. CmocoObl pacdera craHmapTHOU sHepruu [mOOca
XMMHUYECKOHN peaklMy (Ha KOHKPETHOM IPUMEDE).

18. 3aBucumocts >Heprun ['m66ca XMMHUYECKON peakuuu OT TeMIepaTyphl (JHTAIBIUNAHBINA U
SHTPONUIHBIN (aKTOpPhI npouecca). Jueprus I n6dca u caMonpon3BOILHOCTH MPOIIECcCa.

19. Ckopocth xumuueckol peakuuu. CpeaHsiss M UCTUHHAas CKOpPOCTb. MeTobl
9KCIIEPUMEHTAJILHOTO ONPEJEIIEHNS CKOPOCTU XUMUYECKUX peakuuil (KOHKpeTHbIN npumep). IIpocTsie
U CIIOKHBIE peakui. OCOOEHHOCTH T'eTePOT€HHBIX IPOLIECCOB.

20. 3aBUCHMMOCTb CKOPOCTHM XHUMHUYECKOW peakUuu OT KOHLEHTpauuu. OCHOBHON 3aKOH
XUMHUYECKON KHHETUKH. KuHeTHdeckoe ypaBHEHME M NOPSAJOK peakUuu. OKCIEPUMEHTAIbHOE
OIIpesieJICHUE MOPsIKa peakunu (KOHKPETHBIN pumep).

21. BuusHue TemmepaTypbl Ha CKOPOCTb XUMHYECKOM peakuuu. [IpuumHbl BausHUS (1075
aKTUBHBIX MOJICKYJ M pacrpenencHue bompiiMana). YpaBHeHue AppeHuyca. DHepreTHIecKuil mpopuib
XUMHUYECKON peakluu. DKCIEPUMEHTAIbHOE ONPECIICHNE SHEPTUN aKTHUBALMM XUMHUYECKON peakiuuu
(KOHKpETHBII pUMep).

22. Karanus. BiusgHue karanu3aTopa Ha CKOPOCTh XMMHUYECKON peakuuu. [IpuunHbl BIUSHUSA.
I'oMOreHHsbIl U reTeporeHHbld Karanus. [Ipumepsl MpakTUYECKOro HCIOIb30BAaHUSA KaTaau3aToOpOB
JUIS U3MEHEHUS CKOPOCTH peakuuu. MHrubupoBaHue peaxiuii.

23. XuMHYECKOE paBHOBECHE. YCIOBMsS XMMHUYECKOro paBHoBecus. KoHcTaHTa paBHOBecus
XMMHYECKOHM peakiuu. TepMOAMHAMUYECKHI BBIBOJ KOHCTAHTHI PABHOBECHS.

24. OOparumble XuMH4Yeckne peakiud. CKOpPOCTh OOpaTHUMBIX XUMHUYECKHX PEaKIIH.
Kunernyeckoe omnucaHue XUMHYECKOIO paBHOBECHS (CBSA3b KOHCTaHThI PABHOBECHUS PEAKIMH C
KOHCTaHTaMH CKOPOCTEH MPSIMOTO ¥ OOPaTHOTO MPOIIECCOB).

25. CMenieHre XUMHUYECKOTO pPaBHOBECHSI NMPU WU3MEHEHUM BHEMIHUX yciaoBuild. [Ipunnmmn Jle
[[Tatenbe: TepMOAUHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

26. PactBopsl. Kitaccudukarus pacTBOpPOB 1O CTENEHHU AUCIIEPCHOCTH. MeCcTo pacTBOPOB Cpeu
JIpYTUX JUCHEpPCHBIX CHUCTeM. PacTBopuMoOcCTh TBepAbIX BemectB B Bojae. KoadduuueHt
pactBopuMocTu. HachllieHHbIe, HEHACHIIIIEHHBIE U TIEPEChIILIEHHbIE PacTBOPHL. TeruioBbie 3 PeKThl npu
PacTBOPEHUH.

27. PactBoppl. CrocoObl KOJMYECTBEHHOTO BBIPAKCHUS COCTaBa pacTBOPOB. MaccoBas,
oObeMHast U MoJibHas A0JM. MaccoBas, MoJiipHass M HOpMajbHas KOHILIEHTpanuu. MoJsiIbHOCTb.
[lepexon oT omHOro cmoco0a KOJIMYECTBEHHOI'O BBIPAKEHHUSI COCTaBa pacTBopa K Apyromy. Haiitu
MacCOBYIO, MOJIIPHYIO U HOpPMaJbHYIO KOHIIEHTpAIIMM PAacTBOpPa XJIOPHA KaJbIUs C MAacCOBOW JoJei
20%. TTnoTHOCTH pacTBopa 1,2 T/cM®.

28. PacTBOpPHI HEANIEKTPOIMTOB. JaBIeHNE HACBHIIIIEHHOTO TIapa PacTBOPUTEIST HAJl PaCTBOPOM U
HaJ 4YHMCTBIM pacTtBopuTeneM. 3akoH Payns. Kak MOXHO paccuuTaTh MOBBIIIEHUE TEMIEPATypbl
KHUIIEHUS 1 IOHWYKEHUE TEMIIEpATyphl 3aMep3aHusl pacTBOpa MO CPABHEHHIO C pacTBOpUTENIeM?

29. B 4eM COCTOWT CYIIHOCTH siBJIeHHE ocMmoca? Kak omnpenenuTs BEIMYUHY OCMOTHYECKOTO
JAaBJICHUS B pacTBOpax HeAnekTpodauToB? 3akoH Bau-I'odda.

30. DnekTposMTHYecKas qucconuanus. Jucconmanus ciadbiX 3JIEKTPOTUTOB KaK PaBHOBECHBIN
npouecc. CreneHb AMCCONMAMM M KOHCTaHTa aucconuanuu. POakTopbl, BIUSAIONIME Ha IPOLECC



aucconnanuu. 3akoH pasdasneHust OcBanpaa. Kak OyzneT BIUATh Ha COCTOSIHUE PAaBHOBECHS YKCYCHOU
KHCJIOTHI BBEJICHHE B CUCTEMY alleTaTa HaTpus?

31. PactBopsl dnekTponuToB. JlMccouuamus CpegHHX, KHUCIBIX M OCHOBHBIX COJICH.
Hucconmanuss kuciaoT U ocHoBaHui. CryneHuaras juccoumauus. [lpuBeaure npumepsl.
Hcnons3oBanue 3akonoB Paymnst u Bant-I'odda mis onrcanus cBOWCTB 31EKTPOIUTOB. 30TOHMYECKUT
KO3 PHLIHEHT.

32. Peaknuu HMOHHOTO OOMEHa B pAacTBOpPaxX JJIEKTPOJIMTOB. YCJIOBUS MPAKTHYECKOU
HEOOPAaTUMOCTH NPOTEKAHUS peaKluii HMOHHOro oOMeHa. Hamummre MoONeKyIsipHbIE W HOHHO-
MOJIEKYJISIPHBIE YPABHEHUSI peaKLuil, WIUTFOCTPUPYIOLIUX 3TH YCIOBHUS.

33. ManopacTBopuMbI€ JIEKTPOIUTHI. PaBHOBEcHE B cucTeMe 0caj ok — pacTBop Ilpoussenenue
pacTBOpPUMOCTH. Y CIOBHUSA 00pa30BaHMSA M PAaCTBOPEHHUs ocaakoB. OOpa3zoBaHHE OCATKOB U AJIEMEHTHI
KaueCTBEHHOI'O aHAJIN3a.

34. XKectkocTh BOJIBL. BpeMeHHass ¥ MOCTOSIHHAS JKECTKOCTh. MeETOJbl CHMXCHHS >KECTKOCTH
BOJIBI.

35. DnekrponuTHyeckas auccouuanus BoAbsl. MoHHOe mpousBeneHue BOABI. BomopomHbit
nokasarenb. [llkana BogopogHoro nokaszateinsa. Komopumerpruyueckue U mOTEHIIMOMETPUUECKUE METO/IbI
onpeaenenus pH cpenpl. Unaukatopsl. Mi3MeHeHne okpacku WHIMKATOPOB B 3aBUCUMOCTH OT PEaKLUuu
Cpebl.

36. T'maponm3. I'maponm3 coneil. KomndecTBeHHBIE XapaKTEPHCTUKH IPOIECcCca THAPOIU3A.
Crenenp ruaponM3a M KOHCTaHTa rujaponusa. CMelleHHe paBHOBECHs Ipoliecca TUIpOJIH3a.
HeoOpatumerii runponus. Hamummre B MOJEKYISPHOM W HOHHO-MOJICKYJISIDHOM BHJIE YpaBHEHUS
peakmmii ruapoausa cieayronmx coineit: FeCls, KsPOs, NaxSOs, Al2Sz . Ykakute peakiuio cpeibl B
BOJHBIX PaCTBOPAX ITUX COJICH.

37. OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiiuu. CTeneHb OKUCIIeHUs eMeHTa. OKUCITUTEh
u BoccTaHoBuTenb. [lporeccel OKHCIEHMS M BOCCTaHOBJIEHHs. I[lpuBenuTe mnpuMepbl THUIMYHBIX
OKHCIUTENEeH W BOoccTaHOBHUTeNeH. Kakue mporecchl MpencTaBlIsiOT COOOM MPOIECChl OKUCICHHS, a
KaKHe BOCCTAHOBJICHUS:

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

38. Kraccudukanuss OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX peakiuii. llpuBeaure mpumeps
peakuuil kaxnaoro tuna. CocTaBbT€ YpaBHEHHMS] COOTBETCTBYIOUIMX pEAKIMH C TMOMOIIBI0 MeToJa
3JIEKTPOHHOTO OajaHca.

39. XapakTep B3aWMOJCHCTBHSI METAIOB C BOJIOW, pacTBOpaMH COJICH, MIEIOYEeH W KHCIIOT.
Oco0eHHOCTH B3aUMOJICHCTBUSI METAJJIOB C KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM
kucioToil. Kak pearupyer ’xene3o ¢ CHWIBHO pa30aBlieHHOHM, pa30aBICHHOW W KOHIEHTPUPOBAHHOM
a30THOM KncnoTon? CocTaBbTe YpaBHEHHSI COOTBETCTBYIOIIUX PEAKIUH.

40. BO3HUKHOBEHHE CKayka TMOTEHIMaja Ha TPaHHWIE METAUI-PACTBOP COJIM MeTala.
CrangapTHBIA B3JEKTPOJIHBIA MOTEHIMAN. Psj cTaHIApTHBIX SJIEKTPOHHBIX MOTEHIMAIOB METAJUIOB.
Kaxue BbIBOABI MOXKHO CII€IaTh UCXO/S U3 MOJOKEHUS MeTajuia B psiay?

41. BomopoaHbIid 3JEKTPO. Y CTPOMCTBO U AJEKTPOIHBIE TIporiecchl. CTaHIapTHBIA BOIOPOIHBIHA
ANEKTPOA. 3aBUCUMOCTh BEJIMYMHBI ITOTEHIINAJIa BOJOPOIHOTO 3JeKTpoaa oT pH cpenbl.

42. TampBaHW4YecKkrne OSIeMEHTHL. Kak MOXXHO TPAKTHYECKH OIPEIeNUTh JIEKTPOIHBINA
noteHnyan Meramia? OT kakux (pakTOpOB 3aBUCUT BEJIMYUHA IJIEKTPOAHBIX MOTEHIUANOB? YpaBHEHHE
Hepncra. YpaBaenue HepHcTa 111 METaNIMYECKHUX 3JIEKTPOIOB ITPU CTAHAAPTHBIX YCIOBHSIX.



43. Tunbsl  TadbBAaHMYECKHX  DJIEMEHTOB.  XUMHUECKHE,  KOHIICHTPALIMOHHBIE U
TepMorajibBannueckue neMeHTsl. J./[.C. ranpBannyeckux 3nemMeHToB. [IpuBennure npumepsl. YKaxxuTe
IIPOLIECCHI, IPOTEKAIOIIMe Ha 3JeKTpoaax, U paccuutaiite O3IC MeIHO-LMHKOBOIO XMMHUYECKOIO
rajlbBAaHUYECKOT0 JIEMEHTA.

44, OOpatumble W HeoOpaTUMBbIE JIIEKTPOAHBbIE mporecchl. OOpaTUMble W HeoOpaTuMbIe
a5eKTpoabl. Turbl 00paTUMBIX 37eKTpo0B. [IpuBeanTe mpumMepsl.

45. Koppos3us wmeramoB. Kiaccupukamuss KOPpPO3MOHHBIX TPOLECCOB. XHMHUYECKas U
JIeKTpoXuMuueckas kopposus. llpusenure npumepsl. MUKpPO - ¥ MakpOraJlbBAHUYECKUE DIIEMEHTHI.
IIpyuyuHEl JIEKTPOXUMUYECKON I€TEPOr€HHOCTH MOBEPXHOCTH MeTaiuia. Kakue mporecchl POTEKaroT
IIpY KOPPO3UHU LIMHKA C IPUMECSMU XKelle3a B KUCIIol cpene?

46. DneKTpogHBIE MPOLECChl IMPH KOPPO3UM MeTauioB. KaTomHble peakiuud B KHUCIBIX,
HEHTpaJIbHBIX U HIENOYHBIX CpeAax. YeM MOXKeT ObITh BbI3BaHA JICKTPOXHMHYECKAas FeTePOre€HHOCTD
[IOBEPXHOCTU MeTaIa?

47. Tlonsipuzauus U Jenojaspusanus 31eKTpoAoB. Kak BIMSIOT 3TH MPOLECCh Ha KOPPO3UIO
MeTaJlJIoB? B ueM COCTOUT CYIIHOCTh BOJOPOJHOM M KUCIOPOAHOMN AETONsIpU3anun?

48. DneKTposn3 ¢ paCTBOPUMBIMH M HEPACTBOPUMBIMH dJIeKTpoaamu. [lopsaok paspsiga nOHOB
Ha DJJeKTpojax Mnpu 3iekTponuse. 3akoHbl Papanes. [lpakTuyeckoe NpUMEHEHHE IPOLIECCOB
JIEKTPOIIH3A.

49. CnocoObl 3amUTBI METAUIOB OT KOPPO3WW. MeTalIM4ecKre KaTOJIHbIC W aHOJHBIC
NOKpbITUS. PaccMoTpure Ha KakomM-InOO HpUMEpPEe MEXaHU3M 3alIUTHOrO JEMCTBHE aHOJIHOTO
METAJJINYECKOI0 MOKPBITUS B KUCIION Cpefe.

50. CnocoObl 3amuTBl METAUIOB OT KOPPO3WH. MeTalidyecKkue KaToAHBIE W aHOJTHBIC
nokpbiTus. Kak mnporekaer Koppo3us MeTaula € KaTOJHBIM METAJTIMYECKUM IOKPBITUEM IPU
HapyIIEHUH €ro EeJIOCTHOCTU B BOJIHOM cpesie B MPUCYTCTBUU KUCIopoaa?

51. CriocoObl 3alUTHl METALIOB OT KOppo3uu. HeMerarummueckue 3amuTHBIE TTOKPBITUS. Buab
HEMETAJJINYECKHUX 3aLIUTHBIX MOKPBITUN U UX IPUMEHEHHUE.

52. CriocoObI 3aIiThl METAJUIOB OT KOPpO3uH. XUMHU4YecKasi 00paboTka cpensl. PerynupoBanue
pH, ynanenue kucnopona.

53. CnocoObl 3aUTBl METAUIOB OT KOPPO3WHU. DJIEKTpOXUMHUECKas 3ammra. [IpoTexTopHas
3alUTa U KaToAHasl 3alluTa.

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

55. Knaccudukaius opraHM4ecKux peakuil 1o XapakTepy XUMHUYECKOM CBS3U. YTJIEBOIOPOIbI:
aJIKaHbl, [IUKJI0AIKAHbI, AJIKEHbI, AJIKUHBI, AJIKaJUCHBI, apOMaTUUECKUE COETUHEHUSI.

56. TIpow3BOIHBIE YTIIEBOIOPOIOB: TAIOTCHIPOU3BOAHBIC, CHHUPTHI, AIBICTHUABI M KETOHBI,
(beHobl, mpocThie 3GUpPbI, KAPOOHOBHIE KUCIOTHI, CII0KHBIE 3(PUPBI, HUTPOCOCTUHEHUS, AMUHBI.

57. MoHoMepbl, OJUTOMEPHl W MOJUMEpPhl. MeTolbl MOdy4YeHHs MoauMepoB. Peakiuu
MOJIMMEPHU3aUH U MoJIMKoHAeHcanuu. CTpoeHue u CBOMCTBA TOJUMEPOB.



IIpumepbl 3K3aMeHALIMOHHBIX OHJIETOB

MUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJEPALIIU
®EJTEPAJIBHOE ITOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEX/JIEHHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
Kadenapa «XumbuoTex» / Aucuunianna « XumMus» /

Buier Ne 3

1. OcHOBHBIC MMOHATHS K ONIPEACICHUS TEPMOJIMHAMUKHA. DHTAIIBITHS CUCTEMbI. DHTAIBITHS
XUMHUYECKON pPEaKIuu. DKCIEPUMEHTAILHOE ONPEISIICHUE SHTAJBIINK PEaKIMK (Ha IpuMepe
peaKIy HEUTpaTu3alnH).

2. TlpenckazaHue T€OMETPUYECKOTO CTPOCHHUS MOJIEKYJI METOIOM OTTAIKUBAHUS JJIEKTPOHHBIX Tap
(merox IN'mnecnn) 1 MeTOJOM BaleHTHBIX cBsi3eil. ['eomerpus monekyn BeCly , BFs, CHs , NH3
un H20.

3. CKOJIBKO rpaMMOB ITMHKA PACTBOPHIIOCH B COJISTHOM KUCJIOTE, €CIIM M3BECTHO, YTO B XOJI€ ATOU
peaKiuu Mpu HOPMAJIbHBIX YCIOBUSIX BBIAECTUIOCH 1,2 11 BOomopoaa.

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

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHUA
POCCHUHCKOM ®EJIEPAIIIN
®EJTEPAJIBHOE IOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YYPEXJIEHUE BBICHIETI'O OBPA30BAHUA
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
Kadenpa «XumbuoTex» / Incunnmiauna «Xumus» /

Buiaer Ne 6

1. 3akon I'ecca. CneactBus u3 3akoHa ['ecca. CriocoObI pacueTa SHTANBINUN PEaKIIHii ¢
MCIOJIb30BaHNEM 3aKkoHa ['ecca (Ha KOHKPETHBIX MPUMEPAX ).

2. Dmuepreruueckue guarpamMmbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 TIEpUO/a.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JJIMHA CBS3H, DHEPTHUS CBSI3U, MAaTHUTHBIC
CBOICTBA).

3. Bo ckoibko pa3 yMmeHbIUTCS CKOpocTh peakiuu 2NO + Oz = 2NO2 npu pa3zbaBieHHH CMECH
pearupyromux ra3oB B 3 paza? CoctaBbTe HOpMYITy JIJIs1 OTIPEIeTICHUSI KOHCTAHTHI paBHOBECHS
JTAHHOW peaKIuu.

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

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

VYTBepxkIeHo Ha 3acemanuu . .201 1., mpoToko Ne (coct. A.H. Kyckos)



MMUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJIEPALINU
®EJTEPAJIBHOE ITOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEX/JIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
Kadenapa «XumbuoTex» / Aucuunianna « XumMus /

Buaer Ne 10

1. BiuusHue TemnepaTypsl Ha CKOPOCTh XUMUYeckoi peakuuu. [Ipuunnbl BiusHus (107158
AKTHBHBIX MOJICKYJI U pacnpenencHue bonpiimana). YpaBHeHne AppeHunyca. DHEpPreTHYeCKUi
npopuIIb XUMUYECKOH peakiiy. JDKCIEPUMEHTAIBHOE ONpEeIeNICHIE YHEPTUN aKTHBALUN
XUMHUYECKON peakiuu (KOHKPETHBIN Ipumep).

2. 3aBucHMOCTB 3Hepruu I mbOca XMMUYECKON peakluu OT TeMIepaTypbl (IHTATBIUIHBINA 1
SHTPONUIHBIN (akTOpkl nporecca). JHeprus ' m60ca u caMonpon3BOILHOCTD MIpOLIEcCa.

3. CocTaBbTe dIEKTPOHHYIO (hOPMyYITy aToMa TUTaHA U MoHOB THTaHa Ti2* u Ti*'. K kakomy
ANEKTPOHHOMY ceMeNCTBY oTHOcUTCs TUTaH? [IpuBeanTe IeKTPOHHBIEC aHAIOTH TUTAHA.

Kadenpa «XumbuoTex», n.x.H., mpodeccop /Kyckos A.H./
3aB. kadenpoit «XumbruoTex», K.X.H., TOIECHT /| Apramonosa U.B./
VTBepxkaeHo Ha 3aceganud . 201 1., mpoTokon Ne (coct. A.H. Kyckog)

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA
POCCHVICKOM ®EJEPALIUA
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIbHOE
YYPEXKJIEHUE BBICHIEI'O OBPABOBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKHW YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucunniauna «Xumus» /

Buaer Ne 12

1. OGparumble xumuueckue peakiuu. CKOpocTh OOpPAaTHMBIX XMMHYECKUX PEaKIui.
Kunetnueckoe onmucaHue XUMHUYECKOTO PaBHOBECHs (CBA3b KOHCTAHThI PABHOBECHUS PEAKLIUU
C KOHCTaHTaMH CKOPOCTEH MPSIMOro U 00paTHOIO MPOLIECCOB).

2. Dueprus I'm60ca. CrannaptHas sHeprus ' m60ca obpa3oBanus BemectBa. CTaHaapTHas
sHeprus ['m60ca xumuyeckoi peaknuu. CriocoObl pacuera cTaHAapTHOM sHepruu I'm60ca
XUMHUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIBIO0 METO/Ia BAJICHTHBIX cBsAzel (BC) 1 00BsICHUTE MEXaHU3M
o6pazoBaHus MoseKynsl SiFs 1 nona [SiFe]?. YKakuTe THIIBI 06pa3ylONIIXCcs XHMUYECKHX
CBsI3€H, UX KPAaTHOCTh M MEXaHU3MBI X 00pa30BaHUs

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

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

VYTBepxaeHo Ha 3aceganuu . 201 1., mpoTokois Ne (coct. A.H. KyckoB)



MMUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJEPALIMU
®EJTEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEX/JIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
Kadenapa «XumbuoTex» / Aucuunianna « XumMus» /

Buaer Ne 1

1. Crexuomerpuyeckre 3aKOHBI: 3aKOH COXpPaHEHMsI MAacChl, 3aKOH IOCTOSIHCTBA cocTaBa. Mx
pOJIb B XUMHUH U COBPEMEHHAs TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTaJIpo, ypaBHEHHUE
MenaeneeBa-Knanelipona.

2. KowmmekcHble coenuHeHus: (mpumepbl). OCHOBHBIE MOHSTHS: KOMILIEKCOOOPa30BaTelb,
JIUTaH], KOOpAWHAMOHHOE yncio. OOpa3oBaHNe KOMIUIEKCHBIX YacTHUIl B PAaCTBOPAX.
CrynenyaTbie KOHCTaHTBI 00pa30BaHMS KOMIUJIEKCHBIX YAaCTHUIl U KOHCTAHTBI MX YCTOWYHUBOCTH.

3. Hanumute snekTpoHHYI0 popMyny aToma cepbl. K KakoMy 3JI€KTPOHHOMY CEMEUCTBY (THILY)
OTHOCUTCS cepa? YKaKUTE BaJICHTHBIE 3JIEKTPOHBI, PACIIPEICTUTE UX 110 SHEPTETUUECKUM
siYeiikaM B HOPMaJIbHOM U BO30YK/IEHHBIX COCTOSHUSIX.

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

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHVICKOM ®EJEPALIMA
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXKJIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHUH NOJJUTEXHUYECKHW YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucunniauna «Xumus» /

Buaer Ne 4

1. Xwumuyeckoe paBHOBecHE. Y CIIOBUS XUMHUUECKOTO paBHOBecus. KoHcTaHTa paBHOBECHS
XMMHYECKOHN peakiuu. TepMOAMHAMUYECKHI1 BEIBOJ KOHCTAHTHI PABHOBECHSI.

2. 3aBHCHUMOCTH JJICKTPOJHOTO TIOTEHI[MANIAa OT YCJIOBHH MPOBEICHUS PEaKIMU. Y paBHECHUE
HepHncra.

3. Breruucnure: a) MacCOBYIO JIOJIO paCTBOPEHHOTO BellecTBa (®, %); 6) HopMmansHOCTh (CH); B)
MousspHOCTh (CMm); T) MonsutbHOCTE (Cm ); 1) TuTp (T) pactBopa H3PO4, monydernoro 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 U.B./

VYTBepxIeHo Ha 3acemanuu . .201 1., mpoTokoi Ne (coct. A.H. Kyckos)



MMUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJIEPALINU
®EJTEPAJIBHOE ITOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEX/JIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWI NOJUTEXHUYECKNH YHUBEPCUTET»
Kadenapa «XumbuoTex» / Aucuunianna « XumMus /

Buaer Ne 7

1. Outponus BeuiecTBa. 3aBUCUMOCTb SHTPOIIUY BELIECTBA OT TEMIIEPATYPBhl, 00bEMa,
arperaTHOTO COCTOSIHMA. DHTpoOIUsi 0Opa3oBaHMsl BemiecTBa. lIporecchl,
COIIPOBO’KAAIOIIUECS YBEIMYEHUEM U YMEHBIIEHUEM SHTPONUHU (IIPUMEPHI).

2. llepuonnyeckas cucrema snementoB [I. . MenzneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aToMOB (pasuyc atoma, SHEprus HOHHM3AalMU, CPOACTBO K 3JIEKTPOHY,
ANEKTPOOTPHULATEIBHOCTE). DHEPreTUUECKUE IUarpaMMbl MHOT'03JIEKTPOHHBIX ATOMOB.

3. B cucreme: A(r) +2B(r) « C(1)
paBHOBECHBIE KOHIIGHTpamuu paBHBI (Moyb/n ): [A] = 0,6; [B] = 1,2; [C] =2,16.
Omnpenenure KOHCTAHTY PAaBHOBECHS PEAKLIMU U UCXOAHbBIE KOHIIEHTpalK BewecTs A u B.

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

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA
POCCHVICKOM ®EJEPALIMA
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXKJEHUE BBICHIEI'O OBPABOBAHUSA
«MOCKOBCKHUH NOJIUTEXHUYECKHW YHUBEPCUTET»
Kadenpa «XumbuoTex» / Incuuniauna « XumMusi»

Buaer Ne 17

1. CwmemieHne XMMHYECKOTO PABHOBECHS NMPH W3MEHEHWW BHEIMIHHX ycioBuid. [Tpuaium Jle
[laTense: TepMOAMHAMHUYECKOE U KHHETUYECKOE 0OOCHOBAHHE.

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

3. Peaknus ropeHus )KUAKOTO 3TUIIOBOTO CITUPTA BHIPAKAETCS TEPMOXUMHUYECKIM YPAaBHEHHEM:

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

Brraucimre TerioBoii 3pGEKT peakIum, eCiIi 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», n.x.H., mpodeccop /KyckoB A.H./

3aB. kadenpoit «XumbnoTex», K.X.H., JOLIEHT /|ApramonoBa U.B./

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



7. Y4eOHo-MeTOoquYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TUCIMIIINHBI.
a) OCHOBHAs JUTepaTypa:
1. Xumus : yuyeOHuk W mpakTtukyMm s By3oB / T. B. MapteinoBa, . B. AptamonoBa, E. b. T'onyHoB ; mox oOmieit
penakiueit T. B. MapteiHoBoi. — 2-¢ u3j., uctp. u gon. — Mocksa : M3gatensctBo HOpaiit, 2020. — 368 c¢. — URL:
https://urait.ru/bcode/450500.

0) I0MOJIHUTEILHAS JIUTepaTypa:
1. Xwumusa. YueOHuk u 3amaunuk : 1 By3oB / Y. B. Pocun, JI. [I. Tomuna, C. H. ConoBbeB. — MockBa : M3narenbcTBo
FOpaiit, 2020. — 420 c. — URL.: https://urait.ru/bcode/450285.

B) DJIEKTPOHHBIE 00pa3oBaTe/IbHbIC PeCypChl:
Kypc «O6mas xumusi» https://online.mospolytech.ru/course/view.php?id=567

8. MaTepua/IbHO-TEXHUYECKOE o0ecneuyeHue U CIUNINHBI.
Jlns mpoBeACHUS 3aHSATUM HMCIOJIB3YIOTCS JICKIIMOHHBIE ayJAUTOPUM U CHCIMATIU3UpPOBaHHBIC yueOHbIe J1abopaTopuu Kadeapsl
XumbnoTex, ocHaIIeHHbIE BCEM HEOOXOAMMBIM OOOPY/JIOBAaHMEM W METOAWYECKUMH MaTepHalaMH  JIJIS  TMPOBEICHHS
JIEKITMOHHBIX 3aHATHH M JJA0OPATOPHOTO MPAKTUKYMA IO JTUCHHUILUTHHE « XUMUS.


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

Ipunoocenue

CTpyKTypa U cofep:KaHue IMCHUIIMHBI « XUMHUA»
no HanpasJjeHno noAroroBku 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA

(cmemuagucT)
Buabl yueOHoi padorhl, Dopm
= = §_ BKJIIOYAsi CAMOCTOAITETbHYIO Buabl camocTosiTeJIbHON padoThI bl
Paszpnen § A padoTy CTyICHTOB, CTYACHTOB arrecT
o g =
n/n S = 3 U TPY/I0€MKOCTh B Yacax anumn
J | II/C | Jla6 | 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 3ansmue no
1abOpamopHoOMy RPAKMUKYMY.
1.2 PATOPHRONY IPAKTRLEYHY 1 1 1| 1] 2
TexHuka 0€30mMacHOCTH MPH padoTe
B JIabOpaToOpuu
Kaaccupukauusi XuMHYECKHX
1.3 (prxcan 1 2 |1 1 3
coeTMHEeHMit
Jlabopamopnas paboma «Knaccel
1.4 PAMOpIA b : 1 2 1| 1] 2
HEOPTraHUYECKUX COCTUHECHUI
1.5 | Ctpoenue atoma 1 3 1 1 3
Jlabopamopnas paboma
1.6 | «OmnpenencHue SKBUBAICHTHON H 1 3 1 1 2
ATOMHOM MacChl METajuIa»




IHepuoauyveckuii 3akon. CBoiicTBa

1.7. 4
XHMHYECKHX 3JIEMEHTOB.
Jlabopamopnas paboma

1.8. | «YcranoBnenue Gpopmysl 4
KPUCTAILJIOTHApATA»

19 XuMHuYecKasi CBsi3b U CTPOEHH e 5
MOJIEKY.JI

110 Jlabopamopnas pa?ama «Pacuer 5
JUTHHBI XUMUYECKOU CBSI3M
XuMHYeCKasi TEPMOTUHAMUKA.

1.11 6
Yacrtp 1
Jlabopamopnas paboma

1.12 | «Onpenenenue TerioBoro 3gpdexra 6
peaKuu HeUTpanu3aiumy

113 XuMHYeCKasi TEPMOTUHAMUKA. 7
Yactp 2
Jlabopamopnas paboma

1.14 | «OnpeneneHue TEIUIOTHl PEaKIIUU 7
AJIOMUHUS C COJITHOM KHUCIIOTON»

1.15 | Xumun4eckas kuHetuka. Hacrp 1 8

116 Jlabopamopuas paboma «CKOpOCTh 8
XUMH4YECKOM peakiuu. Katanuzy»

1.17 | Xumnueckasi kuHeTuka. Yactsp 2 9

118 Jlabopamopnas paboma 9
«OrmnpeneneHue SHEPTUN aKTUBALIUN»

2.1 | Teopusi pacTBOpOB. 10

99 Jlabopamopnas paboma 10

«[IpuroroBiieHHE U ONpENEICHNE




KOHIICHTPAIIUU pacTBOpa»

2.3 | lucnepcHble CHCTEMbI 11
24 Jlabopamopnas paboma 1
' «loHOOOMEHHBIE PEaKIIM»
2.3 | PacTBopbl 2j1ekTposuToB. YacTs 1 12
54 Jlabopamopnas paboma «CunbHbIC 12
' U cra0ble AJIEKTPOIUTHI»
2.5 | PacTBOpbI 3J1eKTPOMTOB. YacTs 2 13
26 Jlabopamopnas paboma «['unponuns 13
| comeit»
57 OxkucauTeIBHO- 14
BOCCTAHOBHUTEJIbHbIE PeaKIHM.
Jlabopamopnas paboma
2.8 | «OxucnurensHo- 14
BOCCTaHOBUTEIIbHBIEC PEAKIIUN»
2.9 | XuMusi MeTALJIOB 15
510 Jlabopamopnas paboma 15
«KecTkocTh BOJIBI»
2.13 | DeKTpOXMMHYECKHE MPOLECcChI 16
P
214 ﬂa6opamovaaﬂ paboma «Psip 16
HaINpsHKEHUH METaJJIOB»
2.15 | Koppo3usi MeTaLI0B 17
JI
516 abopamopHas paboma 17

((SJ'ICKTpOXI/IMI/I‘-IeCKa}I KOppOo3us»




2.17

Opranuveckue u
BbICOKOMOJIEKYJISIPHbIE

coennHeHusl. Q030pHasn n1eKyus.

18

2.18

Jlabopamopnas paboma
«XHUMHYECKHE CBOMCTBA
OpPTraHUYECKUX COCTMHECHHM
HEKOTOPBIX KJIACCOBY

18

Bcero yacoB o AucuuIInHe

18

18

18

54

54
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