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1. Ileau ocBOEHHS AUCHMIIJIUHBI.

K 0CHOBHBIM LeJISIM OCBOCHUS TUCLHUIINHBI « XUMHUSD> CIEAYET OTHECTH:

— (hopMUPOBAHUE HABBIKOB COBPEMEHHOI'O XMMHUYECKOTO MBILIUICHUS;

— ¢GopMUPOBAHNE HABHIKOB HCIIONb30BAHHUS XUMUYECKMX 3HAHMA W yMEHHUU B
IIPAKTUYECKOU AEATEIBHOCTH;

— BOCIUTaHUE Yy CTYACHTOB XMMHYECKOH KyJbTYpBI, KOTOpas BKJIIOYAEeT B ceOs
BBIPA0OTKY MPEACTaBICHUN O POJM U MECTE XMMHHU B COBPEMEHHOM MHpE, MOTPEOHOCTD
KPUTHYECKM OCMBICIIMBATG U UCIOJB30BaThb JUIs IIONOJHEHUsS CBOMX 3HAHUU
aHAJIUTUYECKYIO NH(POPMAIIHIO;

— (opMHpOBaHME €CTECTBEHHOHAyYHbIX IPEACTABICHUN O BELIECTBAX W
XUMHAYECKUX MpoLeccax B NPHUPOAE, TEXHUKE, MPOU3ZBOJACTBE MATEPUAIIOB U
000py0BaHUs 1JIsl IPOMBIILIIEHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOEHUS AUCIUIUIMHBI « XUMUS» CIIETYET OTHECTH:

— OCBOGHHME TEOPETUYECKUX NPEJICTaBICHUN, COCTABISIOMIMX (PyHAAMEHT BCEX
XUMHUYECKUX 3HAHUM M CBOWCTB AJIEMEHTOB U 00Opa30BaHHBIMU MMM MPOCTHIX U CIOMKHBIX
OpraHUYeCKUX U HEOPTAaHUYECKUX BEILECTB;

— W3y4YEHHE MEXaHW3Ma IPOLIECCOB M YCIOBUW HMX IMPOBEACHUS B NPHUPOAEC U Ha
MpPOU3BOACTBE (OCHOBBI XMMHUYECKOW TEPMOAMHAMHUKHA, KHUHETUKH, paBHOBECHS,
ANEKTPOXUMHUYECKUE MTPOLIECCHI);

— OCYUIECTBJIEHHUE HEOOXOJMMBIX pAaCUYETOB, CBS3aHHBIX C MPUTOTOBIIEHUEM
pPacTBOPOB U aHAJIM30M BELIECTB;

— IIPOBEJICHHUE aHAJIM3a MaTepUaJIOB U TEXHUYECKUX CPEJICTB.

2. Mecto aucuumiaudbl B cTpykrype OOII cneunanurera.

Huctumnaa «Xumus»  (B.1.1.10) otHocuTcss K umcay mpodeccrnoHaTbHBIX
yueOHbIX aucuuiina 6a3zoBor vactu (b.1.1) broka 1 «/luctunauner (Mogynu)» (b.1)
MPOTPaMMBbI CIICIIUATUTETA.

Hucunminaa « XuMus» B3aUMOCBSI3aHa JIOTUYECKU U COJIEPKATEIbHO-METOAUYECKH
CO CJIEYIOIIUMU AucHUIIMHaMu U npaktukamu OOIT:

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

— dusuka;

— Teopernueckass MEXaHUKA;

— ConpoTHuBIICHHE MaTEPUATIOB,;

— MarepuanoseneHnue;

— DHepPreTHYeCcKrue YCTaHOBKU aBTOMOOUIISL M TPAKTOPa,;

— MexaHHKa KOMIO3UIIMOHHBIX MaTEPUAIIOB.



B BapuatuHoii yactu bioxka 1 (b.1.2):

— Teopus ynpyroctu,

— Teopus MIACTUYHOCTH;

— Teopus mo3y4ecTH;

— OCHOBBI (PU3HUKHU POYHOCTU U MEXaHUKA Pa3pyIICHHUS.

3. IlepeueHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCHUIIUHE (MOIY.T10),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHUSI 00pPa30oBaTeIbLHOM
NPOrpamMMBbl.

B pesynbrare ocBOeHMSI AMCHUIUIMHBI (MOAYJsl) y oOydaromuxcs (HopMupyrorcs
CICAYIONIME KOMIIETCHIIMM M JOJKHBI OBITh JOCTUTHYTBHI CIIEIYIOIIUE PEe3yJIbTaThl

oOy4eHHs KaK 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHIIMNA:

B pe3syabrare

pelaTh HHXXEHEPHbIE U
HAyYHO-TEXHHUYECKHUE
3a1auu B cpepe cBoeit

OCBOEHUS
Kon o0pa3oBaTeILHOM IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB
KOMIIETeH U NPorpamMmbl 0o0yueHUsI MO JUCIUIJINHE
00y4YaAKO LU CS 10JIKEH
00J1a1aTh
OIIK-1 CnocoOeH CTaBUTh U 3HATh:

® 3HAThb OCHOBHBIE METOBI U IIPUHIUIIBI
MOKCKa U KJ1accuukanuu nHpopMauu
B MHTEPHETE U 3JIEKTPOHHBIX

npoQeCCHOHATBHON OnbanoTeKax;

JEATEIbHOCTA U HOBBIX YMeTb:

MCKIUCIUINIMHAPHBIX ® yMETh HaXOJUTh, KJIacCU(UIIMPOBATH U
HaMpaBJIEHUN C OIICHUBATh HalJICHHYIO HH(OPMAIINIO, a
HCIIOJIb30BAHUEM TaK JK€ HUCII0JIb30BaTh €€ AJIs
€CTECTBEHHOHAYYHBIX, MIPAKTUYECKOU EATEIBHOCTH;
MaTEMATUYECKUX U BJIA/IETh:

TCXHOJIOIT'MYCCKHUX ® HaBBIKAMH CaMOOOPa30BaHMUS, B TOM
Mojienen YHCJIC — HUCIO0JIb30BaHNI HHTEPHETA U

OMOIMOTEK B MOMCKE U KIIaCCU(PUKALIUN
HalZICHHON HH(pOpMAIINH;

® HaBBIKAMH IPUMEHEHUS HAICHHOMN
uH(pOpMaIUU TSl paCITUPEHHS 1
yrayOneHusi 3HaHWM, HEMOCPEICTBEHHO
HE CBS3aHHBIX CO cdepoid
npoecCHOHANBEHOU e TEIbHOCTH.




4. CTpyKTYypa M coAepKaHMe I CHUILIHHBI.

OO6mast TPyJI0EeMKOCTh JUCIHMIUIMHBI COCTaBISACT 3 3a4eTHBIX eAuHuIlbl, T.e. 108
aKaJeMUYeCcKHX yaca (13 HuX 54 yaca — caMoCTosITeIbHas padoTa CTY/ICHTOB).
Ha mepBoM Kkypce B mepBOM ceMmecTpe BbLaensieTcss 3 3adeTHble eAuHuIbl, T.e. 108
aKaJieMUYECKHX yaca (13 HUX 54 yaca — caMoCTOsITeIbHAs padoTa CTY/ICHTOB).

Paznensl nuctuIuinabl « XUMUSDH U3Y4YaloTCsl Ha TIEPBOM Kypce.
IlepBbiii cemecTp: ekiuu —18 yacos, 1abopaTopHble 3aHATHS — 18 YacoB, MpaKTHYECKUE
3aHATHS (ceMuHapbl) —18 yacoB, hopMa KOHTPOJIS — IK3aMEH.

CtpyKTypa U coJiepKaHue AUCIUIIUHBI « XUMHUS» IO CPOKaM U BUJIaM paOOThl OTPaKEHBI
B MPUJIOKECHUU.

Conep:xkanue pa3aeioB JUCHMILIHHbBI
IlepBbIiii cemecTp

OcCHOBHbBIE MOHATHS M 3aKOHBI XUMHH

XuMHs Kak mnpeamer ecrtecTBo3HaHus. [Ipenmer XxumMuum U €ro CBsi3b C JIPYTUMH
HayKamMu. 3HA4Y€HHE XUMHUU B HM3YYEHUM NPUPOABL. XHMHUS M OXpPaHa OKpPYKAKOUIEH
cpenpl. OCHOBHBIE pa3Aeibl XUMUUA U METOAbI UX M3ydyeHUs1. OCHOBHbBIE MOHSATUS XUMHUH:
aTOM, MOJIEKyJa, XUMHYECKUN 3JIEMEHT, JKBUBAJIEHT, MOJIb, MOJISIPHAs Macca, KJIacChl
HEOPraHUYECKUX COoeNMHEHUN. OCHOBHbBIC 3aKOHBI XMMHUH: 3aKOH COXPAHEHHS MacChl U
sHeprun M.B. JIomMOHOCOBa, 3aKOH IIOCTOSIHCTBA COCTaBa XHWMHWYECKUX COCIUHEHUH
IIpycTa, 3ak0oH 3KBUBaJeHTOB PuxTtepa u 3akoH ABOTaIpo.

Crtpoenue aTtoma

Bo3HuKHOBEHKE U pa3BUTHE MTPOOJIEMbI CTPOEHUS aToMa. SlnepHas Moenb

atoma 1o 3. Pesepdopay. CoctaB aToMHBIX siiep, TPOTOHHO-HEHUTPOHHASI TEOPHUS
J.J1. Urnarenxo u E.H. I'amona. M3otombl. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB.
OcHoBubie noctynatel H. bopa. KopmyckynsipHO-BOJHOBOM dyaiu3M 3JIEKTPOHOB.
OCHOBHBIE TOJIOKEHNS KBAaHTOBOW XMMUU. KBaHTOBBIE 4YHCIIa, SJHEPIETUUYECKUE YPOBHH,
MOAYpPOBHH, aToMHble opOutanu. KoHdurypamusi sSIeKTpoHHBIX opOuTaneil B
npocTpaHcTse: s, p, d, f — opoburanu. EMkocTs ypoBHei# u noxypoBHeil. Pacnpenenenue
AJIEKTPOHOB B aTOM€, NMPUHIMI HauMEHbIIEN 3Hepruu, npaswio B.M. Kneukosckoro.
3anonHeHue opOuTanel 3JeKTpOHAMHU B peajbHbIX aToMax, npuHuun [laymu, mpaBuio
I'yaga. Crocobbl m300paskeHust pacnpezeneHusi 37mekTpoHoB: 1) meron Koccems; 2)



ANIEKTPOHHBIE (OpMyJbI; 3) rpaduueckue 3IIEKTPOHHBIE CXEMbl. XapaKTepUCTHKA
AJIEMEHTOB MCXO/I U3 CTPOEHUS UX aTOMOB.

IMepuoanuyecKkui 3aK0H

[lepuonnueckuin 3akon J[.MI. MeHgeneeBa - OCHOBHOM 3aKOH XWMHH, €rO
coBpemeHHas (opmynupoBka. [lepuoamueckas cuctema xumudeckux snemeHToB J[.U.
MeHnneneeBa Kak TIpaduueckoe HM300paKeHHE  NEPUOJUYECKOrO  3aKOHA,  Kak
KJaccU(UKalrs aTOMOB 10 CTPOCHHUIO UX 3JEKTPOHHBIX 000s0oueK. ['pynmbl, mepuoasl U
cemeiictea s, p, d, f — niemenToB. Merauibl M HEMETaUIbl, MX TIOJOXKCHHE B
nepuoandeckor cucrteMe. OCHOBHBIE CBOMCTBA AJIEMEHTOB — aTOMHBIN paguycC, SHEPrus
MOHU3AIMU, CPOJICTBO K JIEKTPOHY M JIEKTPOOTPULIATEIIBHOCTh, BO3MOYKHBIE U TUITUYHBIE
COCTOSIHUSL ~ OKHUCJIEHUS, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA  DJIEMEHTOB.
W3meHeHue CBOMCTB 3JEMEHTOB B Iepuonax W rpynnax. OOmieHaydyHoe 3HAauYeHUe
IIEpUOANYECKOr0 3aKOHA U nepuoandeckon cucreMsl .M. Menneneena.

XumMnyeckasi CBfI3b U CTPOEHHE MOJIEKY.JI

Xumuueckasi CBS3b M BaJIGHTHOCTh.  METOJ  BaJieHTHBIX  CBsi3ed U
MOJIEKYJIIpHBIX opOuTaneir. (OCHOBHbBIE BUBI XUMHUYECKOM CBS3U: KOBAJIGHTHAs,
MeTaJlInyeckasi, WOHHas, BojopojaHas. [Ipupona cBs3u. Kpucramimdeckue BeliecTBa C
WOHHOM pEIIETKOW, HX CBOMCTBA. KoOBaJeHTHas CBs3b, €€ MpUPOJAa U MEXAHU3M
obOpazoBanus. CrnocoObl M300pakKeHUs KOBAJICHTHBIX CBS3€M, CBOMCTBA KOBAJIEHTHBIX
CBSI3CH: JIJIMHA, DHEPTrUs, HACBIIIEHHOCTh, HaNpaBJIEeHHOCTh. IlOJAPHOCTH MOJIEKYI,
TUTIONBHBI MOMEHT. [loHaTHE O rHOpHAM3AIMKA aTOMHBIX OpOUTalel. 0 U T — CBS3H.
Pa3sHOBUMAHOCTH KOBaJIGHTHOM CBSI3M — HEMOJISIpHAs, TMOJSpHAasi, JTOHOPHO-aKIIEITOPHAS.
Meramueckasi CBsi3b, €€ OCOOCHHOCTH, OCHOBHBIC THIIMYHBIE CBONCTBA METAJLIOB.
ArperatHoe COCTOSIHME BeIlleCTBa. XMMUYECKOe CTpoeHue TBEpmoro tena. AmopdHoe u
KpUCTaJUIMUECKoe cocTosiHue BemiecTBa. Kpucramiel. Kpucramimyeckue pemeTku.
Xumuyeckasi CBsI3b B TBEPABIX TellaXx. XHUMHUYECKas CBSI3b B MOJYINPOBOJAHUKAX H
IUAJIEKTpUKax. PeanbHble KpUCTAIIIBI.

XuMH4YecKasi TepMOJIMHAMHUKA

dusnueckass CyIIHOCTb OSHEPreTH4eckux HPEPEeKTOB XHUMUYECKUX PEAKIH.
BHyTpeHHsIs  SHeprus M DHTaJbIHUS OOpa30BaHUS  XUMHYECKHX  COCIMHEHUH.
Tepmoxumus. [lepBoe Hayano0 TEPMOJUHAMUKH, €r0 3HAYEHUE M NIPUMEHEHHUE. 3aKOH
['N. Tecca, crmencTBus U3 HEro, IpUMEHEHUE JJI1 PAcCUYeTOB TEIJIOBBIX 3(PPEKTOB
XUMUYECKUX peakuui. Termnorel o0pa3oBaHHMS M TEIUIOThl CTOPAaHUS XHUMHYECKHX
BellecTB. BTopoe Hayano TepMOIMHAMHUKH. DHTPOINHUA U €€ U3MEHEHHE B XMMHYECKHX
npoueccax. JHeprusi ['nb6ca. YcinoBue camonpou3BOJBHOTO MPOTEKAHHUS XUMHYECKHX
peakiuii. TepMOXUMHUYECKUE PACUETHI.



XuMHYecKasi KHHETHKA

CKOpOCTh XMMHMYECKUX peakiuid U €€ 3aBUCUMOCTbh OT KOHIIEHTpAIlMU U
temnepaTypbl. 3akoH aeictByrommx wmacc K. 'ympnGepra m I1. Baare. Koncranra
CKOPOCTH XMMHUYECKOH peakiuu, ee pusnueckuii cmpici. 3akoH Bant-I'odda. Dueprus
aKTUBalMU. BausHue KaTanmn3aTtopoB Ha CKOPOCTh XMMHUYECKHX PEaKUHil. | OMOreHHbIN
W TETEpOreHHbIM Kartanu3. MexaHu3M JIEMCTBUS KaTajau3aTOPOB B TOMOTCHHOM U
TeTePOreHHOM KaTann3ax. IHruOUTOpsl M TPOMOTOPHI B KaTaym3e. [loHATHE O IeMmHBIX
peakIusax ropeHus ToruBa. OOpaTUMOCTh  XMMHUYECKMX  peakiuil. XHUMHYECKOe
paBHOBECHME B TOMOTE€HHBIX M T€TEpOreHHbIX cuctemax. COoCTOsHuE IUHAMUYECKOTO
XMMHMYECKOTO  PABHOBECHS, YCJIOBUS WM TPU3HAKKM  PAaBHOBECHOTO  COCTOSIHUS.
Koncranta XuMHYeCKOro paBHOBECHs, €€ pPOJb B  OILEHKE HANpPaBJICHHOCTHU
XUMHUYECKUX peakiui. CMeleHue paBHOBECUS MPU M3MEHEHUM KOHUEHTpPAIUU
pearupyonmx BEHIECTB, TeMnepartypsl W pAaBieHud. I[Ipunoun Jle - Hlarense. Posb
MPEJICTABICHUN O XMMHUYECKOM PAaBHOBECHHM B NMOHMMAHMU U OLCHKE XHUMHUYECKUX U
OMOJIOTHYECKHX MPOIECCOB.

Teopust pacTtBopoB

OO6uue cBeeHust 0 pacTBopax. TUIbl pacTBOPOB. BoHbIE 1 HEBOJHBIE PACTBOPHI.
DHepreTvka mporecca pacTBOpeHus. PacTBOpUMOCTh  BEMIECTB.  3aBUCHUMOCTh
pacTBOPUMOCTH OT MPUPOJBI U CBOWCTB PACTBOPUTENS M PACTBOPEHHOIO BEIIECTBA.
dusznyecKas 1 XUuMHUECKask TeOpUsl pacTBOPOB. OCHOBHBIE MOJOKEHUS TUAPATHONM TEOPUH
pactBopoB .. MenaeneeBa. MeanbHble 1 HEUJEATbHBIE PACTBOPHI. 3AKOHBI UACATbHBIX
pactBopoB Payns u Bant-T'opda. Kunenme um 3amepsanme pactBopoB. [lonstue 00
anTu(puU3ax NMpUMEHEeHNEe UX B TexHHKe. KoHIIeHTpalus pacTBOPOB, pa3InYHbIE CIIOCOOBI
€€ BbIpaXEHHUs. XapaKTepHbIE CBOWCTBA PAaCTBOPOB. 3HAYEHUE PACTBOPOB B NPUPO/IE,
XUMHH, CETbCKOM XO35IMCTBE U TEXHUKE.

PacTBOpBI 2J1eKTPOJIUTOB

Teopust 3AEKTPOTUTHYECKON AUCCOLMAIIMNA, MPUYUHBI Juccounuanuu. [ maparanus
(conpBatanusi) MOHOB. CTENeHb M KOHCTaHTa JUCCOLMAIMM, €€ 3aBUCUMOCTh  OT
KOHICHTpauu. 3akoH pa3BeneHus OctBanbna. CuiabHbIE W Cla0bIe  AJIEKTPOJIHTHI.
AMdoTepHbie IEKTpONUTH. VOHHBIE YypaBHEHHS pEaKIUd, WX TOJHAs W KpaTKas
3anuch. Jlucconuanus Boawsl. MOHHOE mpou3BEACHUE BOABI. BOIOpPOIHBIN IMOKA3aTEND
(pH), ero ompexaenenue. DKcrepUuMeHTaAIbHOE omnpeaeneHue pH BOIHBIX PacTBOPOB,
pOJIb UHAUKATOPOB. ['maponu3 cosen. I uaponuTrdeckass KUCIOTHOCTh Y IIEJTOYHOCTD.
bydepubie pactBopel. PaBHOBecuss B cucTteMax pacTBop-ocanok. IIpousBenenue
PAacCTBOPUMOCTH. Y CJIOBHS BbIMAJCHUS OCATKOB.



XuMHUsI MeTAJLJIOB

Ponp MeTamnoB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuasioB. OOrmias
XapaKTepUCTUKA METAIIJIOB, UX (PU3UYECKHUE CBOMCTBA. 3aBUCHMOCTh CBOMCTB METAJIIIOB OT
UX TOJIOKEHUs B nepuomanueckon cucreme JI. M. MenneneeBa BHyTpeHHee cTpoeHue
METaJlJIOB. XUMHYECKHE CBOMCTBA METAaJJIOB. Mertamueckue CILJIABBI.
NHTepmeTaminueckue COSTUHEHUS] U TBEPJbIE pacTBOPHI MeTaIoB. OCHOBHBIE CITOCOOBI
MOJIYYCHUSI METAUIOB M3 pya. BoccraHoBUTENbHAsS CHOCOOHOCTh METAIOB. Psin
CTaHJAPTHBIX JJICKTPOAHBIX MNOTEHUHAIOB. JIETKHE  KOHCTPYKIIMOHHBIE  METAJLIBL.
bepwiumni, Marnuii, amoMuHuN. @PU3AYECKME U XUMHYECKHE CBOWCTBA, UX
COCJIMHEHUS, CIUIABbI, UCIIOJb30BAHUE B TEXHUKE. TSKENIbIe KOHCTPYKIIMOHHBIE METAJIbI,
d-snementsl I-VIII moarpymnmn. XuMus 3J€MEHTOB CEMEHCTBA jKelle3a, UX CIUIABbl M HX
XUMHUYECKUE COCIUHEHUA. XUMHS METAJUIOB MOATPYIINbl XpOMa, MapraHua. XuMHs
MJATUHOBBIX METAJUIOB. XHMMHS METAJIOB MOATPYNI MeAu U IuHKA. OOIIKe MOHATHUS O
MOJYNPOBOJHUKAX, HMX  XHMHUYECKOM  mpupone. Kpucramnumueckoe  CTpoeHUe
MOJIYNPOBOJHUKOB, OJHEPreTUYECKUE 30HbI (BaJ€HTHAasA, 3ampeliéHHas W 30Ha
npoBoAUMOCTH). COOCTBEHHBIE U NMPUMECHBIC MOJYIPOBOAHUKHU. [loHATHE O JOHOPHOU U
aKkrenTopHol mnpumecsax. OO030p P-AIEMEHTOB 00JaJaIONMIUX ITOIYIPOBOIHUKOBBIMU
CBOMCTBaAMH [ToaynpoBOTHUKOBBIE COCIUHEHHS: OOpHUIbI, KapOWIbl, CHIHIUIBI,
repManuapl 1 ap. CeepxmpoBoasuiue Marepuainbl. [[puMeHeHue moaynpoOBOAHUKOB B
COBPEMEHHOW TEXHUKE.

OKHCIUTETIbHO-BOCCTAHOBUTEIbHbBIC PEeAKIIUU

CreneHb OKHCJICHUSA DJIEMEHTAa B COCAMHEHUM U TpaBUJia €€ HaXOXKJICHUS.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU KaK MPOIIECCHl IepeHoca AJIEKTPOHOB U
W3MEHCHUS CTEIECHEW OKHUCICHUS DJIEMEHTOB. METOAbl COCTaBJICHUS YpPaBHCHUU
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHBIX pEaKIUu. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIN
DKBUBAJICHT. BakHeWmmme  OKHCIMTSIM HW  BoccTaHOBUTeNU.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B MOYBAX, MPUPOJHBIX BOJAX M BOJOEMAX, TEXHUKE U
AJIEKTPOXUMHUYECKHUX MPOLIECCaX.

DJIeKTPOXUMHUYECKHE MPOLECCHI

["anpBaHMYeCKUE 3JEMEHTHI U 3JeKTpoan3. Kinaccupukauus >3aeKTpOXUMHUECKUX
nporieccoB. [loHsiTue 00 23yeKTpoAax W DIEKTPOAHBIX moTeHnuanax. CTaHaapTHBINA
BOJOPOJHBIM JJIEKTPOJ M BOAOpPOAHAs IlKaja MOTEHIHUANoOB. YpaBHeHue HepHcra.
[loTeHIMAIBI METAIMYECKUX,  Ta30BBIX M OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
anekTpoAoB. 'anbBannueckue anemMeHThl. J/IC u e€ usmepenue. DIEKTPOXUMHUYECKAs H
KOHLIEHTPAalMOHHAS MOJIIpU3alus. DJEKTPOXUMHUYECKHE NPOLECCHl B 3HEPreTHKE U
MAalIMHOCTPOEHUU. XUMHUYECKHE HWCTOYHHMKU AJIEKTPHUYECKOTO0 TOKA. AKKYMYJSITOPBI
KHCJIOTHBIE W ILIEJOYHBIE. 3apsaKa U paspsaka akKyMyJISTOPOB. DJIEKTPOXUMHUYECKHUE



TeHEpaTophl.  DJEKTPOXMMUYECKHE  mpeoOpazoBarend (XEMOTPOHBI). IEKTPOIU3
paciuiaBoB M pacTtBopoB. [locienoBaTebHOCTh AMEKTPOJHBIX IMPOIIECCOB HAa KaTole U
aHojzie. BropuuHbie mporiecchl mpu 31eKTPOIIU3e.

DIEKTPOJU3 C PACTBOPUMBIMU M HEPACTBOPUMBIMHM aHOJAMH. BBIXOA MO TOKY.
3akonsl ®apanes. IlpakThueckoe NPUMEHEHUE 3JIEKTPOJIU3A: MOJYYEHHE METAJIOB,
ANEKTPOXUMHUYECKass 00pad0OTKa METAJUIOB U CIIJIaBOB, HAHECEHUE TaTbBAHOTIOKPBITHIA.

Koppo3us meTaiioB

OcHOBHBIE BUIBI KOPpO3UU. XHMHYECKass KOpPPO3USA. OIEKTPOXUMHUYECKAs
koppo3usi. Koppo3us nox nefictBueM Oy XIarolux TOKOB (31eKTpoKoppo3us). dakropsl,
BIIMSIOIIE HAa WHTEHCUBHOCTH KOPPO3WH METAUIOB. MeETOoApl 3aluThl OT KOPPO3MWHU:
3aIIUTHBIE TOKPBITHS, JIEKTPOXUMHUYECKAS 3AINTA, JISTUPOBAHUE METAUIOB. M3MeHeHune
CBOMCTB KOPPO3HOHHOM CpeJibl. THTrHOUTOpPBI KOPPO3UH.

Opranuveckue 1 BBICOKOMOJIEKYJISIPHbIE COeIMHECHUS

Crpoenue, kinaccuUKalUsi M CBOWCTBA OPraHUYECKUX COEIUMHEHUN. XUMHS
[IOJIMMEPOB, IPUMEHAEMBIX B DIEKTPOTEXHUKE, DJHEPreTUKE U MAIIMHOCTPOCHHUH.
3aBUCUMOCTh CBOWCTB IIOJIMMEPOB OT COCTaBAa M CTPYKTYpbl. XHMHS IOJIUMEPHBIX
KOHCTPYKIIMOHHBIX MartepuanoB. [losmMmepHbIe MOKPBITHS U KIeUu. XHUMHS ITOJTUMEPHBIX
IUAJIEKTPUKOB U TPOBOIHUKOB.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHUM.

MeTtonuka MpEeno/IaBaHus JTUCITUTUTHHBI «XuMus» u peanu3anus
KOMIIETEHTHOCTHOTO TOJIX0/1a B M3JI0KCHUH W BOCTIPUSATUU MaTepHalia peayCcMaTpUBaET
WCITOJIB30BaHUE CICAYIONINX aKTUBHBIX M MHTEPAKTUBHBIX ()OPM TPOBEICHHUS TPYIIOBHIX,
WHIVUBUYAIbHBIX, ayJUTOPHBIX 3aHATHH B COYECTAHWH C BHEAYAUTOPHOW pabOTOH C
11eJIbI0 (DOPMUPOBAHUS U Pa3BUTHS MTPOPECCUOHAIBHBIX HABBIKOB O0yYaFOIIIHXCS

— TIOJITOTOBKA K BBHITIOJIHEHUIO JIA0OPATOPHBIX pabOT B J1a0OpaTOPUSIX BY3a;

— 3alUTa ¥ MTHAUBUAYATbHOE 00CYK/IEHNE BHITIOJIHIEMbBIX J1a00paTOPHBIX padoT;

— BBITIOJTHEHUE JOMAIITHAX KOHTPOJIBHBIX 33JJaHUM 110 JUCIUILINHE;

— OpraHu3anysi W TMPOBEICHWE TEKYIIEro KOHTPOJS 3HAHUN CTYACHTOB B ¢opme
0JIaHKOBOT'O TECTUPOBAHUS.
VY enbHbI BeC 3aHATUN, MPOBOJMMBIX B MHTEPAKTUBHBIX (POpMax, OIMpeAesieH IIaBHOU
IIEJbI0 00pa30BaATENBPHONW MPOTPAMMBbI, OCOOCHHOCTHIO KOHTHHTEHTA OOYYaIOIIUXCA U
coJlepKaHUEM JTUCIUIUIMHBI «XUMHS» U B IEJIOM IO JUCIUIUIMHE cocTaBisier 25 %



aAyIUTOPHBIX 3aHIATHN. 3aHATAS JEKIHOHHOTO THHa coctaBisaoT 50 % ot oObema
ayJMTOPHBIX 3aHITHH.

6. OueHo4HbIe cpeacTBa AJIsl TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTalMy [0 UTOraM OCBOCHHUS JHCHMILIMHBI H Y4eOHO-MeToAuYecKoe
olecreyeHne CaMOCTOSATeIbHOM PadoThl CTY/AEHTOB.

B npomecce 00ydeHuss HCHONB3YIOTCA  CIEAYIONIME  OLICHOYHBIE  (OPMBI
CaMOCTOSATENIbHONM pPAa0OThl CTYACHTOB, OLIGHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIs
yCIEBAEMOCTH M MPOMEKYTOUHBIX aTTeCTAIINI:

B nepBoM cemecTpe
- JOMAaITHUE KOHTPOJIbHBIE PAOOTHI MO MpOrpaMMe AUCHUIUIMHBI (MHAUBUAYATbHO IS

Ka)XJ10Tr0 00y4aroierocs);
- IOJITOTOBKA K BBITIOJIHEHHUIO JTA0OPATOPHBIX padOT M UX 3alUTa;

OueHoYHbIE CPEACTBA TEKYLIETO0 KOHTPOJIS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 3aaHusi B ¢opme OJAHKOBOTO U (WJIM) KOMIIBIOTEPHOI'O TECTUPOBAHMS, JJIS
KOHTPOJISl OCBOEHUS 00yJarONUMHUCS PA3/IEIOB AUCITUTIIIUHBI.

OOpa3ipl TECTOBBIX 3a1aHU, KOHTPOJIbHBIX BOMPOCOB M 33JaHUIl JIsl TPOBENCHHUS
TEKYIIETr0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB, IPUBEACHBI B IPUIIOKEHUH.

6.1. ®oH/ OLIECHOYHBIX CPEICTB JIf NPOBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
o0y4aromuxcs Mo JMCUUILINHE (MOTYJII0).

6.1.1. TlepedyeHb KOMIIETEHIIMH C yKa3aHHEM J3TanoB MX (OpMHUpOBaHHS B TIpoliecce
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.
B pesymbraTe OCBOGHHMS JUCUUIUIMHBI  (MOAYJs) (OPMHUPYIOTCS — CIEAyIOLIue

KOMIIETEHIIUU:
Kon B pe3yabTare ocBOeHUs 00pa30BaTEILHON NPOrpaMMbl 00y4aI0IIHIiCA
KOMIIETeHIIH U H0JIKeH 00J1a1aTh
OIIK-1 Crioco0eH CTaBUTh U peliaTh HHKEHEPHBIE M HAYYHO-TEXHUYECKUE 3a/1a4U

B c(hepe cBoelt mpodecCHoHATBHON NeATETLHOCTH U HOBBIX
MEXIUCIUTUTMHAPHBIX HAMPABICHUH C UCTIOTB30BAaHUEM
C€CTCCTBECHHOHAYYHEBIX, MATEMATUYCCKHUX U TCXHOJOTUYCCKUX MOHeHeﬁ




B nporecce ocBoeHust 00pa3zoBaTeNbHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIMU, B TOM YHCIIE

HNX OTACIIbHBIC KOMIIOHCHTEI, (I)OpMI/Ipy}OTC}I IIO9TAIIHO B XOAC OCBOCHMHI O6y‘IaI-OHlI/IMI/ICH

JTUCIUIUIMH (MOJyJiel), MPakTUK B COOTBETCTBUU C Y4YEOHBIM IJIAHOM U KaJIeHJApHBIM

rpaduKoM yueOHOTO IpoIiecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,

(])opanyeMLIx o uToraMm OCBOCHHMUA JUCIHHUIIJINHBI (MOI[yJIﬂ), OIINCAaHHUC IIKAJI

Oll¢cHUBaHUMA

[Toka3zarenem OLCHUBAHU KOMHCTCHHI/Iﬁ Ha pas3JIMYHbIX JTallaX HUX q)OpMI/IpOBaHI/IH

ABIICTCA JOCTHIKCHHC 06y‘IaIOHII/IMI/ICH IIAHUPYCMBIX PC3YJIbTATOB O6yquHH 110

JTUCHUTUIUHE (MOJTYJIIO).

OIIK-1 - Cnioco0eH CTaBUTH U peliaTh HH:KeHePHbIe H HAYYHO-TeXHHYecKHe 3a71a4u B cepe cBoeii
npogeccuoHATbHOI eI TeJIbHOCTH H HOBBIX MEKIUCHUIUIMHAPHBIX HATIPABJIEHHI C HCI0JIb30BAHUEM

€CTCCTBCHHOHAYYHBIX, MATEMATHYECCKHUX U TEXHOJOTHIECCKUX MOI(eJ'Ieﬁ

3HATH:
OCHOBHBIC MCTO/bI
Y TIPUHIIATIBI
TONCKA U
KJIACCU(PUKAIIH
nH(pOpMaIuu B
UHTEpHETE U

He 3naer
OCHOBHBIE METO/IBI
Y TIPUHIIUTIBI
TIOWCKA U
KJIaCCU(UKAIIH
nH(pOpPMAIUH B
WHTEpHETE U

HNmeeT He nonHbIE
MPEJICTABICHUS 00 OCHOBHBIX
METOAAX U NPUHIUIIAX
TIOVCKA 1 KJacCU(pUKAIINN
WHPOPMAIIUK B UHTEPHETE U
ANIEKTPOHHBIX OMOIHOTEKaX

CdopmupoBaHHbIE, HO
cojiepKaliue
OT/IebHBIE TIPOOEITHI
MPEJICTaBICHUs 00
OCHOBHBIX METO/IaX H
MPUHIIAIAX TTOUCKA U
KJIACCU(PUKAITIH

OTnu4HO 3HAeT
OCHOBHBIC METObI
Y TIPUHITATIBI
MOUCKA U
KJIACCU(PUKAIIH
nH(pOpMAITUH B
WHTEPHETE U

AIIEKTPOHHBIX ANEKTPOHHBIX HHPOpPMAIUH B 3JIEKTPOHHBIX
OubIHoTeKaX; ounbmmoTexax WHTEpHETE U OoubIroTeKax
3JIEKTPOHHBIX
oubimorekax
YMeTh: He ymeer Cnabo ymeeT HaXOoIuTh, Xopomio ymeer CBob6ogHO ymeeT
HaXOJIUTh, HaXOJTUTh, KJIacCU(UIMPOBATH U HaXOJIUTh, HaXOJIUTh,
KJaccu(UIMPOBaTh | KJIACCH(QUIIMPOBATH | OICHUBATH HAHIEHHYIO KJIacCH(UIMPOBATh U | KIACCUPHUIMPOBATD
U OLICHUBATh Y OLICHNBATh MH(OPMAIIHIO, a TAK JKE OLICHUBATb U OLIEHUBATh
HalJICHHYIO HallICHHY1O0 HUCIIOJIB30BaTh €€ JJIs HalJICHHYIO HaJICHHYIO

nHGOPMAIIHIO, a
TaK XKe
WCIIONIb30BaTh €€

uHpOpMaIHIO, a
TaK xe
UCTIOJIb30BaTh €

MIPaKTUYECKOH NEATEIbHOCTH

WHPOPMAITHUIO, a TaK
K€ UCIIOIB30BATh €€
JUTS IPAKTUYECKON

nH(GOPMAITHIO, &
TaK xe
WCIIONIb30BaTh €

JUISL IPAKTUYECKOM | JIJIA MPAaKTUYECKOU e TEILHOCTHU JIJT IPaKTUYECKOU
JIeATEIILHOCTH; JeSITeILHOCTHU NeSITEILHOCTH
BJAJETh: He Bnangeer YacTuuHO BiajJieeT JlocTatouHo XOpoIio CB000IHO BIageeT
HaBBIKAMU HaBBIKAMH HaBBIKAMM BJIaJiceT HaBbIKAMU HaBBIKAMU
camMo00pa3oBaHMsl, | caMOOOpa3oBaHUs, | caMOOOpa30OBaHUS, B TOM camoo0pa3oBaHusl, B caMmo0o0pa3oBaHus,
B TOM YHCIIE — B TOM YHCJIIE — YHUCIIe — UCTIOIb30BAHUS TOM 4YHCIIE — B TOM YHCIIC —
HMCIOJIb30BAHUSA HUCIIOIb30BaHHUS WHTEpHETa 1 ONOJIMOTEK B HMCIOIb30BAHUS HCIOIb30BAHUS

HWHTEpHETA U
OuOJIIMOTEK B
TIOUCKE U

WHTEpHETA U
OnOINOTEK B
[IOMCKE U

TIOWCKE U KJaccu(pUKaun
HalIeHHOH nH(pOopMaIuy;
BJIa/IETh HABBIKAMH

WHTEpHETA U
OMOJIMOTEK B IIOUCKE U
KIaccupuKaImu

HHTEpHETA U
OuOJIIMOTEK B
TIOUCKE U




Kiaccuukanum KJIaCCH(UKAIIH MPUMEHEHUS HallIeHHOU HailIeHHOU Kiaccuukanum
HailIeHHOU HaiiIeHHOM nH)OpMAITUH IS nH(popMaIuy; BIaAeTh | HAICHHON
WHpOpMaLUH; UHQOPMAIIH; pacipeHus U yriayoaeHus HaBBIKAMU nH(pOpMAaIUy;
HaBbIKAMU BJIAJICTh HABBIKAMU | 3HAHHI, HETOCPEACTBEHHO MPUMEHEHUS BJIAJICTh HABBIKAMU
NpYMEHEHUS MIPUMEHEHUS HE CBSI3aHHBIX CO cepoit HalIeHHOU MPUMEHEHUS
HaWJICHHON HalJICHHOU npodeccuoHaNbHON WHPOPMALUH A5 HaWJICHHOU
WHPOPMALTUH JJ15 UHQOpPMaUK 11 | ACATEIBHOCTH pacuIupeHus u nHGOPMAITUH JUTSI

pacmmpesus u

pacimvpenus u

yrayOieHns 3HaHuM,

pacmmpesus u

yriyOneHust yriryoaeHus HENOCPEICTBEHHO HE yriyOneHus
3HAHUH, 3HAHUH, CBSI3aHHBIX CO Cpepoll | 3HAHMUH,
HEMOCPEICTBEHHO HETIOCPEICTBEHHO mpoecCHoHaIbHON HEMOCPEICTBEHHO
HE CBSI3aHHBIX CO HE CBSI3aHHBIX CO JIeSITEeIIbHOCTH HE CBSI3aHHBIX CO
chepoit cepoit cthepoit

PO ECCHOHATILHON | PO eCCHOHATEHO podeCCUOHATTLHOM
JeSITeTFHOCTH. W 1eaTeNbHOCTH JIeSITEIbHOCTH

[IIxanpl OEHWBAHUS PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX OIMCAHUE:

(Dopma npomeofcymouuoﬁ ammecmauyuu: IK3aAMeEH.
HpOMC}KYTO‘IHaSI aTTecranus 06yt1a101111/1xc;1 B q)opMe OK3aMCHaA IIPOBOAUTCA IIO

pe3ysibTaTaM BBIIIOJHEHUS! BCEX BHMJIOB y4e€OHOU pPalOTHI, MPEITyCMOTPEHHBIX YYEOHBIM
IJJAHOM 1O JaHHOW JUCUUIUIMHE (MOIYNI0), TPH 3TOM YUYHUTHIBAIOTCA pPE3yIbTaThl
TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH B TeueHHe ceMecTpa. OlLleHKa CTENEeHH JOCTHUKEHUS
OoOy4aronIMMUCs T[JIAHUPYEMBIX pE3yJbTaTOB OOY4YEHUS MO AUCIUIUIMHE (MOIYJIIO)
MPOBOJUTCSA TMpPenojaBareyeM, BEAYIIUM 3aHATHS MO JUCLUMUIUIMHE (MOJIYJI0) METOAOM
AKCHEPTHOM oneHKH. [To uToram nmpomMeKyTOUYHOW aTTECTAlUU 0 TUCLUIUIMHE (MOIYJIIO)
BBICTABJISIETCS ~ OLEHKA  «OTJIUYHO»,  «XOpOLIO»,  «YIOBJIETBOPUTEIBHO»  WIIU
«HEYIOBJIETBOPUTEIBHOY.

K npomescymounoti ammecmayuu 0onyckaromes moabvKo CmyoOeHmsl, 8blNOJIHUBUIUE 8Ce
8UObL  YuebOHOU pabombl, NPedyCMOmMpeHHble paboyell NpocpamMmou hno OUCYUNTUHE
«Xumusy (8binonHUIU 1AOOpPAMOpPHbLIE PAOOMbL, BbINOIHUIU OOMAUIHUE KOHMPOIbHbIE

3a0aHus).

Hkana oyenuganusn Onucanue

Buvinonnenui npeoycMompenHbvle

yuebnuvim naanom. Cmyoenm OeMoOHCHpUpyem CcOoomeemcmeue

6ce GuObl YueOHOU pabomul,
Omauuno 3HAHULL, YMEHUll, HA8bIKO8 NPUBCOCHHbIM 8 MAOIUYAX noKazamenetl,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUSMU, HABLIKAMU,
APUMEHSIem UX 8 CUMYayusx no8vlieHHoU crodxchocmu. Tlpu smom




mozcym ObImb donyu;enbl He3HA4YumejlbHble 0mu6i<u, Hemo4YHocmu,
3ampy0HeHuﬂ npu anajiumudeckKkux onepayusix, nepeHoce SHAHULL U
yMeHuI/Vl Ha Hoeble, Hecmaydapmele cumyayuu.

Buvinonnenvt  6ce  6uowvt  yuebHou pabomwvi, npedyCMompeHHvle
yueonvim — naanom.  Cmyoenm — OeMOHcmpupyem  HenojHoe,
Xopowo npasuibHoe  coomeemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npueedeHHbiM 8 madIUYax nokasameneu, 1UOO ecaiu npu 3mMom ovlau
odonywenvl 2-3 HecywecmseeHuvie OUUOKU.

Buvinonnenvt  6ce  6uowvt  yuebHout pabomwvi, npedyCMompeHHvle
yuebnuvim naanom. Cmyoewm OeMOHCmMpuUpyem coomeemcmeue
Yooeremeopumenvno | 3nanuii, 8 KOMOpPoM oceewjena OCHOBHAS, HAUbOIee BANCHASL YACTb
Mamepuana, Ho npu dSMoM OONYWeHd 0OHA 3HAYUMENbHAA OWUOKA
WU HEMOUYHOCMb.

He e@vinonnen oounm unu  6Oonee 6udoe yuedOHoOU pabomel,
npedycmompennvlx yueonvim nianom. CmyoeHm OemMoHCmpupyem
HeNnoiHoe cOOmeemcmeue 3HAHU, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxazameet, OONYCKAOMC 3HAYUMeNbHble OUUOKU,
Heyoosnemeopumenvro . .

NPOSGNAEMCL OMCYMCMEUe 3HAHUL, YMEHUl, HABLIKO8 N0 Psdy
nokazameietl, cmyoenm ucnvimolieaem 3HauUUMeNbHbLE
3ampyOHeHust NPu ONEPUPOBAHUU 3HAHUAMU U YMEHUAMU NPU UX

nepeHoce Ha Hoeble cumyayuu.

DoHbI OLICHOYHBIX CPEICTB MPeACTABJIEHbI B NPWIOKeHNH 1 K padoyeil mporpamme.



IIpunoxenue 1 k
paboueii mporpamme
MMHUCTEPCTBO HAVKH U BBICIIETO OBPA30BAHMS POCCUMCKOM ®EJIEPALINN

®EJIEPAJIBHOE F'OCY/JJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICLLETO OBPA3OBAHUS
«MOCKOBCKHUH MOJJUTEXHUYECKHAN YHUBEPCUTET»

Hanpagsnenue noarorosku: 23.05.01 «Ha3zemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CPEICTBAY
OII (mpoduiip): «KoMIbroTepHOE MOIETUPOBAHUE TPAHCIOPTHBIX CPEACTBY
dopma o0ydeHHs: OUHas

Bun npodeccuonanproit aestensHocTH: (B coorBercTBrm ¢ ®T'OC BO)

Kadenpa «XumbuoTex»

®OH/I OHEHOYHBIX CPE/ICTB

O AMCHUIIJIMHE «XUMMUSD»

Cocrag: 1. [1acriopt oH1a OIIEHOUHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPEJICTB

Pa3paborunk:

1.X.H., poeccop Kyckor Anapeit Hukomaesuu/

3aBenyrommii kageapou:

K.X.H., JOLEHT AptamonoBa MuHa BukTopoBHa

Mocksa, 2021 rox



NMOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTWN KOMNETEHLMA

Tabnuua 1

XUMUSA

@I'OC BO 23.05.01 «<HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»

B mportiecce ocBOeHUS TaHHOM TMCUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET clieyolre npogeccioHalbHble KOMIIETEHIHHU:

MCTIONIB30BAHUS CBOETO
TBOPYECKOT'0 MOTEHIIHAIA
NEeSITETHHOCTH, K PEIICHUIO
3HAYMMBIX TPOOIIEM.

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB TexHos0rus ®opma CreneHu ypoBHeii 0CBOeHHMS KOMIIeTeHIU I
HUH- | POPMYJINPOB- ¢opMHpOBaH | OLIEHOYHOTO
JEKC KA us cpeacTBa**
KOMIIeTEHIH
i
OIIK-1 (CrocobOeH ctaBUTL U [3HATH: ITEKIIMSI, YO, ba3oBblil ypoBeHb:
pelIaTh HHXXEHEPHBIE | CIIOCOOBI CaMOOpPraHU3aLUU U camoctositens  [K/P, BOCIIPOU3BOCTBO IOJY4YEHHBIX 3HAHUU B
U HAy4HO- pa3BUTHSA CBOETO Has pabota, [T, X0J1€ TEKYIIEr0 KOHTPOJIA
TEXHUYECKHE 3a/1a4n MHTEJUIEKTYAJIBHOT O, npaktuyeckue  |PT IloBBINIEHHBIN YPOBEHD:
B chepe cBoeit KyJIbTYPHOI'O, [YXOBHOT'O U BaHATHA MPAKTUYCCKOC NPUMCHCHHUE MOJYYCHHBIX
npodeccuoHanbHOM HPABCTBEHHOT'0, (PU3UYECKOTO U (cemunapi), 3HaHUH B IIpOLIECCE MOATOTOBKH K
EATEIIBHOCTH U po(heCcCHOHATILHOTO YPOBHS; yabopartopHas 1abopaTopHbIM paboTam
HOBBIX Ymern: pabora
MEKIUCIUIUTMHAPHBI | HAXOJMTh HEJIOCTATKU B CBOEM
X HaIIPaBJICHUH C OOIIEKYJIBTYPHOM U
MCIIOJIb30BaHUEM npogecCHOHaIBLHOM YPOBHE
€CTECTBEHHOHAYYHBIX | Pa3BUTHUSA M CTPEMUTHCS UX
, MATEMAaTUYECKUX U YCTPaHHUTB;
TEXHOJOTHYECKHUX Buiagers:
MOJIeTIeH HAaBBIKAMH CAMOPa3BUTHS,
caMmopean3anuu

**- CoxpatueHus (popM OLIEHOYHBIX CPEACTB CM. B IpuiiokeHnu 2 K PII.




[Ipunoxenue 2
K paboueil nporpamme

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCIHUIIINHE «XHUMHSD)

HaumeHnoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOYHOTO CPEICTBA B
OoC cpencTBa CpeacTBa dOC
CpeacTBO MOPOBEPKU YMEHHUH IPUMEHATH
KontponbHas padota pel POBEp y P KoMruiekT KOHTpOIBHBIX
1 MOJTYYCHHBIC 3HAHUS I PEIICHHS 3a]a4 o
(K/P) 3a/IaHUi 110 BapuaHTaM
ONPEIETICHHOTO TUIIA TI0 TEME WU pa3zeily
JmmakTHuecKui KOMILJIEKC,
MpeAHa3HAYEHHBIN I CaMOCTOSTEIbHOM
PaGouas terpaan o o
2 (PT) paboTel oOywaromerocss ¥ mno3posstomuii | OOpasern paboueii TeTpaau
OIICHUBATh YPOBEHb YCBOCHUS UM YUEOHOTO
MaTtepuaa.
CpelcTBO KOHTPOJISI, OPraHW30BaHHOE Kak
crenuaibHas Oecega  IEeIaroru4eckoro
Vernplii onpoc  [pa00THMKAa ¢ 00ydarOIIMMCs Ha  TEMBI, Bormpocs o
3 cobeceoBaHre, [CBSA3aHHBIE C M3y4aeMOW AMCIUIUIMHOW, U TeMam/pasaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3HAHUI JTUCIAILINHEI
00ydJaroerocs 1no OonpeneIeHHOMY paszieny,
TeMe, mpodemMe U T.11.
CuctemMa CTaHAAPTU3UPOBAHHBIX 3aJIaHHH,
Tect [MO3BOJIAIONIAS aBTOMAaTU3UPOBATh .
4 o DoHJ TECTOBBIX 3aJaHuN
(T) MpOLEAYpPY H3MEpEHHUs YpPOBHSA 3HAHUU H
yMEeHMH 00yuaroerocs.

TunoBbie KOHTPOJIbHBIC 3a/1aHUsl, KOHTPOJIbLHBIC BOIIPOCHI WJIM MHBIC MaTEpPUAJIbI, H606X0}II/IMI)IC
AJIA OHE€HKH 3HaHHﬁ, yMeHHﬁ, HABbIKOB M ONbITA 1€ATECJIbHOCTH, XaPAKTCPU3YIOIIMX 3TAIbI
(l)OpMHpOBaHI/[ﬂ KOMIIeTEHIIM B nmpouecce OCBOCHUSA TUCHHUIIJINHBI

KoHTpoJibHbIE padoThI

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 3a1aHUA

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. CrexuoMeTpudecKkrue 3aKOHBI: 3aKOH COXpaHEHHWsI MAacChl, 3aKOH TOCTOSHCTBa cocTama. Mx
pOJIb B XMMHUU U COBPEMEHHAsl TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTraJpo, ypaBHeHHE MeHaeneeBa-
Knanetipona.

2. Ilepuomnueckuii 3axkoH u Ilepumommueckas cucrema [I. M. MengeneeBa. dusnueckoe
000CHOBaHHE TIEPUOJMYECKOTO0 3aKOHA W €ro coBpeMeHHas (opmynupoBka. «J/lnmuHHAs» U
«KOpOTKas» (opMbI Tepuoauueckor Tadymipl. Krnaccudukamms XMMHUYECKUX 3JIEMEHTOB.

3. KBaHTOBOC oOmHMCaHUE CTPOCHUsA aToma. ATOMHBIE OpPOWTAIM W KBAHTOBBIC YHCIIA.
I'paduueckoe mpencraBieHne aToMHBIX opOuTaynei. [lopsaok 3amojHEeHUs aTOMHBIX OpOHWTaliel B
MHOT'03JICKTPOHHBIX aTOMaX.

4. Ilepuonuueckass cucrema snemeHToB J[. M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB aTOMOB (pamuyc aTroMma, SHEPTHs HOHM3AIUH, CPOJCTBO K DJICKTPOHY,
AIEKTPOOTPHUIATEIFHOCTD). DHEPreTHUYECKUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

5. OOpazoBaHue XUMHUYECKON CBSI3U, €€ XapaKTCPUCTUKH: DHEPTUs, MJIUHA, IMOJSIPHOCTb.
[TepexpriBanue AQO. Csizu 6- U m-Tuna. OnucaHWe KOBAJIECHTHOW XMMHUYECKOW CBS3U METOI0M
MOJIEKYJISIPHBIX OpOuTaneil Ha npumepe MoJekynbl Ho.

6. Dueprerumueckue auarpaMMbl MO JBYXaTOMHBIX MOJEKYJI U HOHOB, OOpa30BaHHBIX
snemenTtamu 1-ro nepuona (Ha*, Hz, Ho, Hez"). KpatHOCTh M 5HEprus cBs3H.

7. Duepreruueckue nuarpamMmmbl MO [BYXaTOMHBIX TOMOSIEPHBIX MOJEKYNl 2 TMepuoja.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JIJIMHA CBSI3U, DHEPTHUS CBSI3U, MAarHUTHBIC CBOKCTBA)

8. [Ipenckazanue reOMETPHUUECKOrO CTPOCHHUS MOJIEKYN METOAOM OTTAJIKHBAHHS AJIEKTPOHHBIX
nap (Metox ['miutecnu) U METOOM BasleHTHBIX cBsi3eil. ['eomerpust mosiekysn BeClz , BFs, CHa , NH3 u
H-20.

9. BemiecTBa ¢ MONEKYISIPHON CTPYKTYpoH (mpuMepbl). MexMOIEKyIIpHbIe B3aUMOJICHCTBUS.
Cunbl Ban-nep-Baanwsca (tpu cocraBnstoninx). Bomopoanas cBsizb. OcobeHHOCTH (PTOPOBOIOPOIA,
BOJIBI 1 aMMHaKa, 00YCIOBICHHBIE BOJOPOAHBIMU CBS3SIMH.

10. TloHdatne O 30HHOM CTPOEHHMU TBEPAOTO Tena. MeTamibl, NOJYIPOBOJHUKH U
IVDIIEKTPUKK (Ha TpUMepe MPOCTHIX BEHIeCTB, 00pa3oBaHHBIX aneMeHTamu [VA rpynmsi). OOmue
¢bu3nyecKkre CBOMCTBa METAIIOB (IEKTPOIMPOBOAHOCTH M TEILIIOMPOBOIHOCTH ).

11. OcHOBHbBIE TOHATUS U OMPENECICHUS TEPMOJUHAMHUKHU. DHTANBIUS CUCTEMBIL. DHTAIBIIHUS
XUMHUYECKON peakiuu. DKCIEPUMEHTATbHOE OMpe/IeNIeHNEe SHTANBIINY peakluy (Ha MpUMepe peakiiuu
HelTpanuzanumn).

12. 3akon I'ecca. CneactBus u3 3akoHa ['ecca. CrmocoObl pacuera SHTANBIUNA peEaKiuil C
MCIOJIb30BaHNEM 3aKoHa ['ecca (Ha KOHKPETHBIX MPUMEPAX).

13.  DOuranpnus oOpazoBaHusi BemiecTBa. CTaHAApTHOE COCTOSHHUE SJIEMEHTa M BEIIECTBa.
Pacyer sHTanmemuii peaknuii MO CTAaHAAPTHBIM JHTANBIUSAM O0pPa30BaHUS BEIIECTB (Ha KOHKPETHOM
IIpUMeEpe).

14. CaMonpou3BOJIbHBIE W HECAMOMPOHM3BOJBHBIE MPOLECCHl (MpUMeEpbl). Makpo- u
MUKPOCOCTOSIHUSI CUCTEMBI. TepMoJAMHaAMUYECKass BEPOSITHOCTb W 3HTponus. Bo3pactanue sHTponuu
Kak JBMXKYILas CUJIa CaMOIIPOU3BOJIBHOTO MPOIIECCa.

15. DwuTpomnus BemlecTBAa. 3aBUCHUMOCTh JHTPOIMU BEIIECTBA OT TEMIIEpaTyphl, 00beMa,
arperaTHOrO COCTOSIHUSA. OJHTponus o0pazoBaHusi BemecTBa. lIporecchl, COMPOBOXKIAIONTUECS
YBEJIMYEHUEM U YMEHBIIIEHUEM YHTPOTHH (IPUMEPHI).



16. DuTpomms BemecTBa. DHTpOMUs XUMHUECKoW peaknuu. CrocoObl pacyeTa SHTPOIHH
XUMHUYECKOHN peakiu (Ha KOHKPETHBIX TpUMEpPax).

17. DOueprusi ['m66ca. CranmaptHas sHeprus ['m66ca oOpa3zoBanmsi BemecTBa. CTaHmapTHas
sHeprusi ['mbG6ca xummueckoir peaknuu. CrocoObl pacueTa CTaHAApTHOW 3Hepruu [ mbO6ca
XUMHUYECKOHN peakiny (Ha KOHKPETHOM MpUMEDPE).

18. 3aBucumocth dHeprun ['mO6Oca XMMHUUECKOW PEaKIMU OT TeMIMepaTyphl (SHTAJIBIUKWHBIN U
SHTPONUITHBIN (hakTOphI Mporiecca). JHeprus ' m6dca u caMonpor3BOIBLHOCTD MpoLiecca.

19. CkopocTh xuMuueckod peakiuu. CpenHsiss HW HCTUHHAs CKOPOCTh. MeToJbl
HKCIIEPUMEHTAJILHOTO ONPEEIICHNS CKOPOCTH XUMUYECKUX peakuuil (KOHKpeTHBIM npumep). IlpocTeie
U CJIOHbIE peakiui. OCOOEHHOCTH TeTePOreHHBIX MPOLIECCOB.

20. 3aBUCHMMOCTb CKOPOCTM XHUMHUYECKOW peaKkIUu OT KOHUeHTpanuu. (OCHOBHOHM 3aKOH
XUMHUYECKON KHHEeTUKH. KuHeTmueckoe ypaBHEHME M TMOPSAJOK pEaKuu. OKCIEPUMEHTAIbHOE
olpezieNieHUE MOpsiiKa peakuuu (KOHKPETHBIH pumep).

21. BnusHue TemmepaTypbl Ha CKOPOCTb XMUMHUYECKON peakuuu. [IpuyamHbl BiausHUS (DOJS
aKTUBHBIX MOJIEKYJ U paciipeneneHue bonpiiMana). YpaBHeHue AppeHuyca. JHepreTudeckuii npopuib
XUMHUYECKON peakiuu. DKCIepUMEHTAIbHOE OMpe/elieHne SHEePTrur aKTUBAIMU XUMHUYECKOW peakluu
(KOHKpETHBIN TpUMep).

22. Karanus. BnusHue karanu3aTopa Ha CKOPOCTh XUMHUYECKON peakuuu. [IpuuuHbl BIUSHUS.
['oMorenHsbIif U reTeporeHHblil karanu3. [IpumMepbl MPaKTHUECKOrO HWCHOJIB30BAaHUS KaTaau3aTOPOB
JUIS U3MEHEHUS CKOPOCTH peakuuu. MHrubupoBanue peakiiuii.

23. XuMmudeckoe paBHOBecHE. YCJOBHsS XMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS
XUMHUYECKOH peakuuu. TepMoaMHaMUYECKUI BBIBOJ KOHCTAHTHI PABHOBECHSL.

24. OOparuMmble xumuyeckue peakiuu. CKOpocTh OOpaTUMBIX XUMHUYECKHX pEaKlUi.
Kunernyeckoe omnucaHue XUMHYECKOTO paBHOBECHS (CBA3b KOHCTAHTBI PAaBHOBECHUS PEAKIIMU C
KOHCTaHTaMH CKOPOCTEH MPSMOTO ¥ 0OpaTHOTO MPOIIECCOB).

25. CMenieHre XUMHUYECKOTO PaBHOBECHs] MPU W3MEHEHUU BHEMIHUX ycioBuid. [Tpunmmm Jle
[[TaTenbe: TepMOIUHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

26. PactBopsl. Kimaccudukariyst pacTBOpOB MO CTEMEHH AUCIIEPCHOCTH. MecTo pacTBOPOB cpeau
JIpYTUX JUCTIEpPCHBIX CHUCTeM. PacTBopuMOCTh TBepAbIX BemecTB B Bojxe. KoaddunueHt
pactBopuMocTU. HachlllieHHbIe, HEHACHIIIICHHBIE U TIEPECHIIIEHHBIE PACTBOPHL. TerioBbie 3G deKThl Tpu
PacTBOPEHHH.

27. PactBoppl. CrocoObl KOTMYECTBEHHOTO BBIPAXKEHUS COCTaBa pacTBOPOB. MaccoBas,
oObeMHass U MoIlbHas AOJM. MaccoBas, MOIspHasT W HOpMajbHas KOHIIEHTpaluu. MOISIbHOCTb.
[lepexon oT omHoro cmoco0a KOJMMYECTBEHHOTO BBIPAKEHHUS COCTaBa pacTBOpa K Jpyromy. Haiitu
MacCOBYIO, MOJISIPHYIO U HOPMaJbHYIO KOHIIEHTPAIIMH PacTBOpPa XJIOPHA KaJIbIUs C MAacCCOBOW Jomeit
20%. ITnotHOCTH pacTBopa 1,2 T/cM>.

28. PacTBOpHI HEINEKTPONUTOB. [[aBieHNE HACBIIIIEHHOTO Mapa pacTBOPUTENS HAJ PACTBOPOM U
HaJ 4YHCTBIM pacTBopuTeneM. 3akoH Paynsa. Kak MOXHO paccuuMTaTh MOBBIIIEHHE TEMIEPATYpPhI
KHUIICHUS Y TIOHKEHUE TEMIIEPATyphl 3aMep3aHus pacTBOpa MO CPABHEHHIO C paCTBOpUTENEM?

29. B 4eM cOCTOUT CYIIHOCTH siBieHHe ocMmoca? Kak omnpenenuTs BEIUYUHY OCMOTHYECKOTO
JIABJICHUS B pacTBOpax HednekTponuToB? 3akoH Ban-T'odda.

30. DnexTponuTuyeckas auccounuanus. Jucconunanus ciadbix dJMEKTPOIUTOB KaK PaBHOBECHBIN
npouecc. CTeneHb AUCCOLMALMM M KOHCTaHTa Auccouuanuu. akTopbl, BIUSIOINIME Ha MPOLECC



nucconauu. 3akoH pasz0asinenus Ocanbna. Kak OyaeT BIMSITh HA COCTOSTHUE PABHOBECUS YKCYCHOM
KHMCJIOTBI BBEJICHUE B CUCTEMY alleTara HaTpus?

31. PactBopel snekTponuToB. Jluccomuanus CpPeIHUX, KHUCIBIX U OCHOBHBIX COJICH.
Huccoumanuss kuciaor W ocHoBaHuid. Crynenudaras auccoumanus. [lpuBenure npumepsl.
Hcnonw3zoBanue 3akoHoB Payns u Bant-I'odda ns onvcanust CBONUCTB 3JEKTPOIUTOB. M30TOHMYECKHI
ko3 uIeHT.

32. Peakuuu HMOHHOTO OOMEHa B pacTBOpax OSJIEKTPOJUTOB. YCIOBHS MPaKTHYECKON
HEeoOpaTUMOCTH MPOTEKaHMUsI peakuuil HOHHOro oOMeHa. HamuiuTe MONEKYyISpHbIE U HOHHO-
MOJIEKYJIIPHBIE YPABHEHUS PEAKIUH, WILUTFOCTPUPYIOIIUX 3TU YCIOBHUS.

33. ManopactBopuMbIe 31eKTpoIUThl. PaBHOBecHe B cucTteMe ocalok — pactBop IIpoussenenue
pacTBOPUMOCTHU. YcI0BUsSI 00pa3oBaHMs U pacTBOpeHHs ocaakoB. OOpa3oBaHUE OCAIKOB M AJIEMEHTHI
KaueCTBEHHOI'0 aHAJIN3a.

34. XKectkocTh BObl. BpemeHHast ¥ MOCTOSIHHAS KECTKOCTh. METOAbl CHMXKEHUS >KECTKOCTH
BOJIBL.

35. DnekTponuTHYeckas Auccoruaius BoAbl. MoHHOe mnpousBeAeHHE BOIbl. BomopoaHbliit
nokasarensb. [llkana BogopoaHoro nokasarens. Konopumerpuueckue u NOTEHIHOMETPUUECKUE METOIbI
onpenenenust pH cpenpl. MuaukaTopel. I3MeHeHne OKpacku MHAMKATOPOB B 3aBUCUMOCTH OT PEaKLMU
Cpelbl.

36. T'ugponusz. I'mapomus coneil. KonmudyecTBeHHbIE XapaKTEPUCTUKH Ipollecca THAPOIU3A.
Crenenb TUIpONM3a M KOHCTaHTa Tujaposin3a. CMenieHue paBHOBECUs IIpolecca TUIIpoJIn3a.
HeoOpatumblii rugponus. Hamummre B MOJEKyIsSIpHOM U HMOHHO-MOJIEKYJISIPHOM BHJE ypaBHEHUS
peakiuii tuaposusa cieayromux coineit: FeCls, KsPOs, NaxSO4, AlxSz . Ykaxute peakiuio cpeibl B
BOJHBIX PAaCTBOPAX ITUX COJICH.

37. OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUcleHus sneMeHTa. OKUCIUTEnh
n BoccraHoBuTenb. [lpomeccsl okucineHus M BoccTaHoBNeHUdA. [lpuBenute mnpuMepbl THUIUYHBIX
OKHUCIIUTENeH M BoccTaHoBUTeNel. Kakue mporiecchl MpencTaBisioT coOOW MpoIlecchl OKUCICHHS, a
KaKne BOCCTAaHOBJICHUS:

S2->30 Cr,0* ->Cr* Mg°->Mg*? 02 +2H20->40H"

38. Krnaccudukamuss OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peaknuil. [IpuBenure mnpumepsl
peakuuii kaxzaoro tumna. CocTaBbT€ ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUNA C MOMOUIBI0 METOAa
ANEKTPOHHOTO OanaHca.

39. XapakTep B3aUMOJEHCTBUS METAJUIOB C BOJAOHM, pacTBOpaMM COJEH, LIenouyel M KUCIOT.
Oco0eHHOCTH B3aUMOJICHCTBUSI METAIJIOB C KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTOM M a30THOM
kucnotoi. Kak pearmpyer xene3o ¢ CUIBHO pa30aBICHHOH, pa30aBICHHON M KOHIEHTPUPOBAHHOMN
a30THOM KucnoToi? CocTaBbTe YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIU.

40. Bo3HUKHOBEHHE CKayka TOTEHI[MAlla Ha TPaHUIE METaI-pacTBOpP COJIM MeTallia.
CraHmapTHBIN 3JIEKTPOJAHBIN NOTeHIMal. Psia cTaHAApTHBIX 3JIEKTPOHHBIX MOTEHIMAJTIOB METAJIIOB.
Kaxkue BbIBOZIBI MOKHO ClI€TIaTh UCXO/IS U3 MOJIOKEHUS MeTallia B psiay?

41. BonopoaHblit 37EKTPOI. Y CTPOMCTBO U 3JEKTPOAHBIE TIporiecchl. CTaHAapTHBIA BOJAOPOIHBIN
3EKTPOJI. 3aBUCUMOCTh BEJIMUYMHBI MOTEHIMAIa BOJIOPOIHOTO AeKTpoaa ot pH cpenbl.

42. TanpBaHuW4eckue »dleMEHTh. Kak MOXHO TPAKTHUYECKH OMPEIEIUTh DIEKTPOTHBIN
notennuan Metama? OT kakux (pakTOpOB 3aBHCUT BEIMYWHA JIEKTPOIHBIX MOTEHIIMAIOB? YpaBHEHUE
Hepucra. Ypasuenue HepHcra 1715t METaNIMUECKUX 3JEKTPOIOB ITPU CTAHAAPTHBIX YCIOBUSIX.



43. Tunsl  TadbBAaHMYECKHX  DJIEMEHTOB.  XUMHUYECKHE,  KOHIICHTPAIIMOHHBIE U
TepMmoraiabBaHuyeckue daeMenTsl. J.J1.C. ranpBaHnYecKuX 3eMeHTOB. [IpuBenute npuMepsl. Y Kaxxure
MPOIECChl, MPOTEKAIOIIME Ha J3JeKTpoaax, u paccuuraiite DJIC MeTHO-IIMHKOBOTO XHMHYECKOTO
raJbBAaHHYECKOTO DJIEMEHTA.

44, OOpatuMble W HEOOpaTUMbBIE JJICKTPOJHBIE TMporecchl. OOpaTUMble W HEOOpaTHMBbIS
ANIEKTPOABI. THUIIBI 00PAaTUMBIX AMEKTPOAOB. [IpuBeUTE IPUMEPHI.

45. Koppos3us wmeramioB. Kiaccupukanusi KOPPO3HOHHBIX IPOIECCOB. XHMHUYECKas U
AJIEKTpOXUMHUYEcKass Kopposus. [IpuBenure npumepbl. MUKPO - U MakpOrajibBaHHUYECKHE SJIEMEHTHI.
[TpUYMHBI AJIEKTPOXUMHUYECKON T'eTepOreHHOCTH MOBEPXHOCTH MeTaiuia. Kakue mporecchl MpOTeKarT
NP KOPPO3HH IIMHKA C IIPUMECSMHU JKeJie3a B KUCIION cpejie?

46. DNeKTpOJHBIC TPOIECCHI IMPH KOPPO3UM METauIoB. KaTomHble peakiuud B KHCIBIX,
HEHTPaAJIbHBIX W MIEOYHBIX cpefax. YeM MOKeT ObITh BBI3BaHA DJIEKTPOXMMHUYECKAs TeTepOTreHHOCTh
MOBEPXHOCTH MeTaia?

47. Tlonsipuzanusi U JOENOSIPU3aIMs AJIEKTPoa0B. Kak BIHSAIOT 3TH HPOIECCHI HA KOPPO3UIO
MeTa/uI0B? B ueM coCTOUT CYyHITHOCTh BOAOPOIHOMN M KUCIOPOIHOM NETONSIpU3aIiu?

48. DneKTponn3 ¢ pacCTBOPUMBIMU U HEPACTBOPUMBIMH 3iekTpoaamu. [lopsaaok paspsiia HOHOB
Ha OJeKTpojax mpu osiekTponuze. 3akonbl Dapanes. [IpakTuyeckoe NpHUMEHEHUE MPOLIECCOB
AJIEKTPOJTH3A.

49. CnocoObl 3alIUThl METAUIOB OT KOPpO3uW. MeTannudeckue KaToJIHble U aHOJHBIC
MOKpHITUsA. PaccmMoTpuTe Ha KakoM-TMOO TpUMEpPEe MEXaHWU3M 3allUTHOTO JICHCTBHE aHOIHOTO
METAJUIMYECKOTO MIOKPBITHS B KHCIION Cpejie.

50. CnocoObl 3alUTBl METAUIOB OT KOPPO3WH. MeTajuinyecKue KaToAHble U aHOIHBIC
nokpeiTus. Kak mpoTekaeT KOppo3usi MeTaula ¢ KaTOJHBIM METAJUTMYECKHUM TOKPBITUEM TpHU
HaApPYIICHUH €r0 IIEJIOCTHOCTH B BOJHOM CpeJIe B IPUCYTCTBUU KUCIOpO1a?

51. CriocoObI 3alUThl METAIJIOB OT KOppo3uu. HemeTannndeckue 3aliuTHBIE MOKPBITUSA. Bus
HEMETAITTMYECKHUX 3alTUTHBIX MOKPBITUH U UX MPUMEHEHUE.

52. CriocoObl 3alUTHl METAIOB OT KOppo3uu. XuMmuueckas oopadotka cpenbl. PerynupoBanue
pH, ynanenue xucnopona.

53. CnocoObl 3aluThl METAUIOB OT KOPPO3UU. DIEKTpoxXuMudeckas 3amuta. [IpoTexkTopHas
3aIUTa U KaToAHasl 3aIluTa.

54. Oco0eHHOCTH OpraHUYecKuX coelauHeHud. Teopus XUMHUUYECKOTO CTpoeHus. M3omepus u
romounorus. Knaccudukanus, cCTpoeHre 1 HOMEHKIIaTypa OPTaHUYECKUX COSTMHEHUH.

55. Knaccudukaiys opraHu4eckix peakiuii Mo XxapakTepy XUMHUYEeCKON CBS3U. YTIEBOIOPOIbIL:
aJIKaHbl, [IUKIO0ATKAHBI, AIKCHBI, ATKUHBI, ATKaTUEHBI, ApOMATHUECKHUE COSTUHEHUS.

56. IlpousBomHBIE YIIIEBOAOPOIOB: TalOTEHIPOU3BOIHBIC, CIUPTHI, ANbJIETHIbI U KETOHBI,
(beHoIbI, TPoCcThie FIUPHI, KAPOOHOBHIE KUCIOTHI, CII0KHBIE d(PHUPBI, HUTPOCOCTUHEHUS, AMUHBI.

57. MoHOMEpBI, OTUTOMEPHl W TMOJUMEpPhl. METOoNbl TOMy4YeHHs MOIuMepoB. Peakiu
MOJIMMEPH3AIUH U NoNMKoHAeHcanuu. CTpoeHue U CBOKWCTBA TIOJTUMEPOB.



IIpumepsbl 3K3aMeHANMOHHBIX OUJIETOB

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
POCCHMICKOM ®EJEPALIMA
OEAEPAJIBHOE 'TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICHIET'O OBPA30BAHUSA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumianna «Xumus» / 2019/2020 yue6usiii roa

Buiaer Ne 3

1. OcHOBHBIC MMOHATHS U ONIPEACICHUS TEPMOAMHAMUKH. DHTAIBITUSA CUCTEMbI. DHTAIBITHS
XUMHUYECKON pPEaKIuu. DKCIEPUMEHTAILHOE ONPEISIICHUE SHTAJBIINK PEaKIMK (Ha IpuMepe
peaKIy HEUTpaTu3alnH).

2. Tlpencka3zaHue T€OMETPUIECKOTO CTPOCHUS MOJICKYJI METOJIOM OTTAIIKUBAHUS AJIEKTPOHHBIX Tap
(merox IN'mnecnv) 1 MeTOIOM BaleHTHBIX cBsi3ei. ['eomerpus mosnekyn BeClz , BFs, CHs , NH3
un H20.

3. CKOJIBKO rpaMMOB ITMHKA PACTBOPHIIOCH B COJISTHOM KUCJIOTE, €CIIM M3BECTHO, YTO B XOJI€ ATOU
peaKiuu Mpu HOPMAIBHBIX YCIOBUSX BbIAETUIOCH 1,2 11 Bogopoza.

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

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHVICKOM ®EJEPALIMA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXKJEHUE BBICHIEI'O OBPABOBAHUSA
«MOCKOBCKHUH NOJIUTEXHUYECKHW YHUBEPCUTET»
Kadenpa «XumbuoTex» / Iucuumianna «Xumus» / 2019/2020 yueoHblii roj

Buser Ne 6

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

2. Dmueprerudeckue quarpammbl MO IBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYH 2 TIEPHOA.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JJIMHA CBS3H, DHEPTHUS CBSI3U, MAaTHUTHBIC
CBOICTBA).

3. Bo ckoipko pa3 ymMeHbIUTCS CKOpOCcTh peakiuu 2NO + Oz = 2NO» nipu pa3zbaBieHnn CMeCH
pearupyromux ra3oB B 3 paza? CoctaBbTe HOpMYITy JIJIsl OMPEIEICHUS KOHCTAHTHI PAaBHOBECHS
JTAHHOW peaKIuu.

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

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

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



MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
POCCHUHCKOMH ®EJIEPAIINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIETI'O OBPA30BAHUSA
«MOCKOBCKHUM MOJIUTEXHUYECKHWN YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuunianna «Xumus» / 2019/2020 yue6usiii roa

Buaer Ne 10

1. BiuusHue TemnepaTypsl Ha CKOPOCTh XUMUYeckoi peakuuu. [Ipuunnbl BiusHus (107158
AKTHBHBIX MOJICKYJI U pacnpenencHue bonpiimana). YpaBHeHne AppeHunyca. DHEpPreTHYeCKUi
npouIIb XUMUYECKOH peakiiy. DKCIIEPUMEHTAIBHOE ONPEACTICHIE YHEPTUN aKTHBALIUU
XUMHUYECKON peakiuu (KOHKPETHBIN Ipumep).

2. 3aBucHMOCTB 3Hepruu I mbOca XMMUYECKON peakluu OT TeMIepaTypbl (IHTATBIUIHBINA 1
SHTPONUIHBIN (akTOpPHI Mpouecca). Jueprus I m6dca 1 caMonpon3BOIILHOCTH MPOLIECCa.

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

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

MMUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
POCCHUMICKOM ®EJEPALINA
®EJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEX/JIEHHUE BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUUN YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumianna «Xumus» / 2019/2020 yuedubiii roa

Buaer Ne 12

1. OGparumble xumuueckue peakiuu. CKOpocTh OOpPAaTHMBIX XMMHYECKUX PEaKIui.
Kunetnueckoe onmucaHne XMMHUYECKOTO paBHOBECHUs (CBA3b KOHCTAHTHI PABHOBECHUS pEaKIUU
C KOHCTaHTaMH CKOPOCTEH MpSIMOro U 00paTHOIO MPOLIECCOB).

2. Dueprus I'm60ca. CrannaptHas sHeprus ' m60ca obpa3oBanus BemectBa. CTaHaapTHas
sHeprus ['m60ca xumuyeckoit peaknuu. CrocoObl pacueTa cTaHaapTHOU >Hepruu ['mdoca
XUMHUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIBI0 METOIa BAJIGHTHBIX cBsizel (BC) 1 00BsICHUTE MEXaHU3M
o6pazoBaHus MoseKynsl SiFs 1 nona [SiFe]?. YKakuTe THIIBI 06pa3ylONIIXCcs XHMUYECKHX
CBsI3€H, UX KPATHOCTh U MEXaHU3MBI MX 00pa30BaHHS

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

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

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



MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
POCCHUHCKOM ®EJIEPAIINN
OEAEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIETI'O OBPA30BAHUSA
«MOCKOBCKHUI MOJIUTEXHUYECKHW YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuunianna «Xumus» / 2019/2020 yue6usiii roa

Bbuaer Ne 1

1. CrexuomeTpuuecKkue 3aKOHBI: 3aKOH COXpPAaHEHHS MAacCChl, 3aKOH IOCTOSIHCTBA cocraBa. Mx
pOJIb B XUMHH U COBPEMEHHAsI TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTaJIpo, YpaBHEHUE
MenpeneeBa-Knanelipona.

2. KowmrmekcHble coenuHenus (rmpumepbl). OCHOBHBIC TMOHSATHSA: KOMIUIEKCOOOpPa30BaTEINb,
JUraHa, KOOpAUHAIIMOHHOE Yrciio. OO0pa3oBaHuE KOMILIEKCHBIX YaCTHUIl B pACTBOPax.
CryneHyaTble KOHCTaHTBI 00pa30BaHMS KOMILJIEKCHBIX YaCTHIl U KOHCTAHTBI KX YCTOWYHUBOCTH.

3. HanmmmuTte snekrponnyto hopmyny atoma cepbl. K kakoMy 31eKTpOHHOMY CEMEHCTBY (THILY)
OTHOCHUTCA cepa? YKaKUTE BaJICHTHBIC AJIEKTPOHBI, PACIPEACIUTE UX 1O IHEPTETUUECKUM
s;yefikaM B HOPMaJIbHOM U BO30YXK/I€HHBIX COCTOSHUSX.

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

MMUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30BAHUS
POCCHUMICKOM ®EJEPALIUA
®EJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJIEHHUE BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuumanna «Xumus» / 2019/2020 yuedubiii roa

Buaer Ne 4

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

2. 3aBHCHUMOCTH JJICKTPOJHOTO TIOTEHIMANA OT YCJIOBHH IMPOBEICHUS pPEaKIuu. Y paBHEHUE
HepHncra.

3. Breruucnure: a) MacCOBYIO JIOJIO paCTBOPEHHOTO BellecTBa (®, %); 6) HopMmansHOCTh (CH); B)
MonspHocTh (CMm); T) MonsutbHOCTE (Cm ); 1) TuTp (T) pactBopa H3PO4, monydennoro mpu
pactBopenuu 18 r H3POs B 282 cM? BoIbI, eCili OTHOCHTETbHAS MTIOTHOCTh TIOMY4EHHOTO
pactBopa coctapiser 1,031 r/em®

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

3aB. kadenpoit «XumbuoTex», K.X.H., JOLEHT /| Apramonora U.B./

VYTBepxaeHo Ha 3aceganuu . 201 1., mpoTokos Ne (cocr. A.H. KyckoB)



MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
POCCHUHCKOMH ®EJIEPAIINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIETI'O OBPA30BAHUSA
«MOCKOBCKHUI MOJIUTEXHUYECKAN YHUBEPCUTET»
Kadeapa «XumbuoTex» / Iucuunianna «Xumus» / 2019/2020 yue6usiii roa

Bbuaer Ne 7

1. DOurponwus BemiecTBa. 3aBUCUMOCTD SHTPOITMH BELIECTBA OT TEMIIEPATYphI, 00bEMa,
arperaTHoro COCTOSIHUA. DHTpomnusi oOpas3oBaHus BemiecTBa. lIporecchl,
COMPOBOXKIAIOIINECS YBEJIMUYCHUEM U YMEHBIIIEHUEM SHTPOIHH (IPUMEPHI).

2. Tlepmonnueckas cucrema 3rmeMeHToB [l. 1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
aTOMOB (paJnyCc aToma, SHEPrusi MOHU3AIUHU, CPOJCTBO K DJIEKTPOHY,
ANEKTPOOTPHUIATEILHOCTD). DHEPreTUYeCKrue AuarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

3. B cucreme: A(r) +2B (1) < C(1)
paBHOBECHBIE KOHIIGHTpauMu paBHbl (Moyb/n): [A] = 0,6; [B] = 1,2; [C]=2,16.
Ornpeenure KOHCTAHTY PaBHOBECHS PEAKIIMU U MCXOJIHbIE KOHIIEHTpaIMu BeniecTB A u B.

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

MMUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
POCCHUMICKOM ®EJEPALIUMA
®EJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
Kadeapa «XumbuoTex» / lucuumianna «Xumus» / 2019/2020 yuedubiii roa

Buaer Ne 17

1. CmemieHne XMMHMYECKOIO pPaBHOBECHUS NMPH M3MEHEHWH BHEWIHMX ycioBui. [Ipunimm Jle
[laTenbe: TepMOAMHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

2. T'mpponus kak mpumep NPOTOJUTHYECKOrO paBHOBecHs. ['MIposin3 KaTHOHA U aHHMOHA
(mpumepst). [lonHbIi (He0OpaTUMBII) THAPOIU3 (IPUMEPHI).

3. Peakuus ropeHus )KUAKOTO 3TUIOBOTO CIIUPTA BBIPAKAETCS TEPMOXUMHUYECKHM YpaBHEHUEM:

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

Beruucnute TemnoBoii 3G GeKT peakium, eciiu U3BECTHO, YTO TEIUIOTH 00pa30BaHMs
C2Hs0H(x), CO2(r) u H20(3x) cooTBeTCTBEHHO paBHEI, KJ[>k/Moub: -277,67; -393,51 u -285,84.

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

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

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



7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecreYeHne JUCIUILIUHBI.
a) OCHOBHAs JUTepaTypa:
1. Xumus : yuyeOHuk W mpakTtukyMm s By3oB / T. B. MapteinoBa, . B. AptamonoBa, E. b. T'onyHoB ; mox oOmieit
penakmueit T. B. MapteiHoBoi. — 2-¢ u3j., uctp. u jnon. — Mocksa : M3gatenscTtBo FOpaiit, 2020. — 368 c¢. — URL:
https://urait.ru/bcode/450500.

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

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHeT-PeCcypcehl:
[IporpammHoOe oOecrieueHre U HUHTEPHET-PECYPCHI HE MPETyCMOTPEHBI.

8. MaTepua/IbHO-TEXHUYECKOE o0ecneuyeHue U CIUNINHBI.
JIns mpoBeACHUS 3aHSATUM HMCIOJIB3YIOTCS JICKIIMOHHBIE ayAUTOPUM M CHCIMAIU3UpPOBaHHBIC YueOHbIe J1abopaTopuu Kadeapsl
XumbnoTex, ocHaIIeHHbIE BCEM HEOOXOAMMBIM OOOPY/JIOBAaHUEM W METOAWYECKUMH MaTepHallaMH  JIJI1  TPOBEICHHS
JIEKITMOHHBIX 3aHATHH M JJA0OPATOPHOTO MPAKTUKYMA 110 JUCHUIUIMHE « XUMUS.

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ DefepalibHbIM TOCYAapCTBEHHBIM OOpa30oBaTEIbHBIM CTaHAAPTOM BBICIIETO
0o0pa3oBaHus 110 HANIPABJICHHUIO NOATOTOBKM crnenuainucToB 23.05.01 «Ha3zemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA.

IIporpammy cocraBui:

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

IIporpamma corjiacoBana:

PykoBonuTenb 00pa3oBaTeIbHON IPOTPaMMBI / JTykwsinoB M.H./



Tlpunooicenue

CTpyKTypa U coep:kaHHe TUCHUTLUIHHBI « XUMU»
no Hanpasjenuio noaAroroBku 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

(cmemuasucT)
Buabl yueOHoii padoThl, Dopm
e = & | BKIIOYAs CAMOCTOATEILHYIO Buabl camocTosiTeIbHON PaGoThI bl
Paznen § 5 § padoTy CTYJE€HTOB, CTY/IEeHTOB arrect
a/n S E § U TPYA0EMKOCTh B Yacax anuu
J | II/C | Jla | CPC | KCP | K.P. | K.IL. | PI'P | Pedepar | K/p ]
IlepBbIlii cemecTp

OCHOBHbIE OHATHS U 3aAKOHBI
1.1 1 1 1 1 3

XUMHUH

Bsoonoe 3anamue no
12 1abOpamopHoOMy RPAKMUKYMY . 1 1 1 1 )

TexHuka 6€30MacHOCTH MpU padboTe

B JabopaTopuu
13 K.Haccm])m‘c’aunﬂ XHUMHYECKHX 1 9 1 1 3

coeTUHEeHUIt
14 Jlabopamopnas paboma «Kﬂvaccm 1 5 1 1 5

HEOPTaHMYECKUX COSAMHECHUI
1.5 | CTtpoenne aToma 1 3 1 1 3
1.6 | Jlabopamopnas paboma 1 3 1 1 2




«Omnpenenenre SKBUBAJICHTHON U
aTOMHOM MAaccChbl METaJLJIA»

Ilepuoauueckmnii 3akon. CBoiicTBa

1.7. 4
XHMHYECKHX 3JIEMEHTOB.
Jlabopamopnas paboma

1.8. | «YcranoBnenue Gpopmyibl 4
KpUCTAIJIOTHApATa)

19 XuMHYEeCKasl CBSI3b U CTPOEHHE 5
MOJIEKYJT

110 Jlabopamopnas pa?oma «Pacuer 5
JUTHHBI XUMUYCCKOU CBSI3M

111 XumMuveckasi TePMOTAHAMUKA. 5

' Yacrs 1

Jlabopamopnas paboma

1.12 | «Onpenenenre TEIIOBOTO dQdeKxra 6
PEAKLIUK HEUTPATU3ALINIY

113 XuMHYeCKasi TEPMOTUHAMUKA. 7

' Yactp 2

Jlabopamopnas paboma

1.14 | «OnpeneneHue TEIUIOTHI PEaKIIUU 7
AJIOMUHUS C COJITHOU KHUCTIOTON»

1.15 | Xumunyeckasi kKuHeruka. Hacrs 1 8

116 Jlabopamopnas paboma «CKOpOCTh 3
XUMHYECKoH peakiuu. Karamms»

1.17 | Xumnueckasi kuHeTuka. Yactsp 2 9

118 Jlabopamopnas paboma 9
«OmnpeneneHne YHEPTUN AKTUBALIAN

2.1 | Teopusi pacTBOpOB. 10




Jlabopamopnas paboma

2.2 | «IIpuroToBieHue 1 onpeaeIcHue 10
KOHIICHTPALIUH PAaCTBOPa»

2.3 | lucniepcHble CHCTEMbI 11
Jlabopamopnas paboma

2.4 11
«lOHOOOMEHHBIEC PEaKITHI

2.3 | PacTBopbl 2j1ekTpoauToB. YacTs 1 12

54 Jlabopamopnas paboma «CuiibHBIC 12

" | ¥ ciabbie DIEKTPOIUTHI»
2.5 | PacTBOpbI 3J1eKTPOJMTOB. YacTs 2 13
26 Jlabopamopnas paboma «I'naponus 13
| coneit»

57 OxucauTebHO- 14
BOCCTAHOBHMTE/IbHbIE PeaKIHH.
Jlabopamopnas paboma

2.8 | «OxucnurensHo- 14
BOCCTAaHOBUTEIIbHBIEC PEAKIIUI

2.9 | XuMusi MeTALI0B 15

510 Jlabopamopnas paboma 15
«/KecTKkoCTh BOABI»

2.13 | DeKTpOXMMHYECKHE MPOLECChI 16

514 ﬂa60pam0pftaﬂ paboma «Psin 16
HAINPSHKCHUN METaJIJIOBY

2.15 | Koppo3usi MeTaALI0B 17

516 Jlabopamopnas paboma 17

«ONEKTPOXUMHYECKAsT KOPPO3HS»




2.17

Opranuyeckue u
BbICOKOMOJIEKYJISIPHbIE

coennHeHusl. Q030pHasn n1eKyus.

18

2.18

Jlabopamopnas paboma
«XUMHYECKHE CBOMCTBA
OpPTraHUYECKUX COCTMHECHUM
HEKOTOPBIX KJIACCOBY

18

Bcero yacoB o fucuuILInHE

18

18

18

54

54




