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1. Ileau ocBOEHHS AUCHMIIJIUHBI.

K 0CHOBHBIM 1eJIsIM OCBOCHHUS JUCIHUIUIUHBI « XUMUSD» CIEAYET OTHECTH:

— (hopMHpPOBaHKE HABBIKOB COBPEMEHHOTO XMMHUYECKOTO MBIIIJICHUS;

— ¢GopMUPOBAHNE HABHIKOB HCIIONb30BAHHUS XUMUYECKMX 3HAHMA W yMEHHUU B
IIPAKTUYECKON NEATEIBHOCTH;

— BOCIIUTAaHUE Y CTYACHTOB XMMHUYECKOW KyJIbTYpBI, KOTOpas BKJIIOYAeT B ceOs
BBIPA0OTKY IMPEICTaBICHUA O POJM U MECTE XUMHUU B COBPEMEHHOM MUPE, MOTPEOHOCTh
KPUTUYECKHM OCMBICIMBATh M  MCIOJIB30BAaTh JUISL  IIONIOJHEHHMS CBOUX 3HAaHUU
aHAJIUTUYECKYIO HH(POPMAIIHIO;

— (opMUpOBaHME €CTECTBEHHOHAyYHbIX IPEACTAaBICHUN O BeELIeCTBaX H
XUMHAYECKUX Tpoleccax B NOPUPOJAE, TEXHUKE, TMPOU3BOACTBE MATEPHAIOB H
000pyI0BaHUs ISl IPOMBIIIIIEHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOEHUS JUCLMIUIUHBI « XUMUS CIEAYET OTHECTH:

— OCBOGHHME TEOPETUYECKUX NPEJICTaBICHUN, COCTABISIOMIMX (PyHAAMEHT BCEX
XUMHUYECKUX 3HAHUM U CBOWCTB 3JIEMEHTOB U 00pa30BaHHBIMU MMM MPOCTHIX U CIOMXKHBIX
OpraHUYeCKUX U HEOPTaHUUYECKHUX BEILECTB;

— HM3y4YEHUE MEXaHW3Ma MPOILIECCOB M YCIOBUW HMX NMPOBEAECHUS B NPHUPOAEC M Ha
MpPOU3BOACTBE (OCHOBBI ~XMMHUYECKOW TEPMOAMHAMUKH, KUHETUKH, pPaBHOBECHS,
ANEKTPOXUMHUYECKUE MTPOLIECCHI);

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

— IIPOBEJICHHUE aHAJIM3a MaTepUaJIOB U TEXHUYECKUX CPEJICTB.

2. Mecto aucuumiaudbl B cTpykrype OOII cneunanurera.

HucuumuimHa «XUMHUS» OTHOCHTCS K YHUCITYy MPO(EeCCHOHANBHBIX Y4YEOHBIX
mucuumuinH - 6azoBot wactu  (b.1.1.11) bnoka 1 «Aucuummael (Moxynu)» (B.1)
MPOTPaMMBbl CTICIIUATUTETA.

JucuuminHa «XuMUs» B3aUMOCBSI3aHA JIOTUYECKH U COJEPKATEIbHO-METOJUYECKH CO
CIEAYIOIIMMHU TucuUIUIMHaMu U npaktukamu OOIT:
B 6asoeoti vacmu bnoxa 1 (b.1):
— Pu3HKa;
— DKOJIOTHUA,
— Tepmoaunamuka u Terjonepeaaya,
— TexHoJIOrusl KOHCTPYKIIMOHHBIX MaTEPHUAJIOB;
— OCHOBBI HaYYHBIX HCCJIEIOBAHUM;
— Marepunanosenenue;



— KOHCTPYKHI/IOHHLIG M 3aIUTHO-OTACIIOYHBIC MAaTCPHAJIbI,
- SKCHHyaTaHHOHHHG MaTCpUaJIbl.

B sapuamuenoii vacmu Broka 1 (b.1):
— IlpuknagHble 3a7a41 TEXHUYECKON MEXaHHKH,
— OCHOBBI KOHCTPYHUPOBAHUS MalIHH;
— ABTOMOOWIIN ¥ TPAKTOPBI.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsI M0 TUCHUILIMHE (MOTYJIIO),
COOTHECEHHbIE ¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHS 00Pa30BaTeIbHOM
NMPOrpaMMBbl.

B pe3ynbrare OCBOEHHSI AMCHMUIUIMHBI (MOAYJs) y oOydaromuxcs (hopMUpyrOTCS
CIEyIOIIME KOMIETEHUUMHU M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIME PE3yJbTaThl
0o0y4eHHs KaK 3Tarn (pOpMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIIMNA:

B pesyabrare

0CBOEHMS
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYyeMBbIX Pe3yJbTATOB
KOMIIETEHIIUH NPorpamMmbl 0o0yueHUsI MO JUCIUIJIMHE
o0y4arommiics 10J7KeH
o0saaaTh
OK-1 CITOCOOHOCTBIO K 3HATD:
abCTpaKkTHOMY ® HOPMBI KYJbTYpPbI MBIILJICHUS;
MBIINIJICHUIO, aHaJIU3Yy, ® OCHOBBI JIOTUKU,
CUHTC3Y ®  HOPMBI KPUTHYECKOTO MOXO0/a;
® OCHOBBI METOJIOJIOTMU HAYYHOTO 3HAHUS
0 XMMHUH U METOJIaX XUMHIECCKUX
HUCCIICIOBAHUIA;
e (opMbI aHANIN3a;
yMeTh:

® QJICKBATHO BOCIPUHUMATH HHPOPMAIUIO
0 XMMHH U METOJIaX XUMHUYECKUX
HICCIICIOBAHMIA;

® JIOTMYECKHU BEPHO, apTYMEHTUPOBAHO U
SICHO CTPOUTH YCTHYIO U MIUCbMEHHYIO
peub;

L] KpI/ITI/I‘-IeCKI/I OII€CHUBAaThL CBOU
JIOCTOMHCTBA M HEJOCTATKH,

® aHAIM3MPOBATH 3HAUMMBIE IPOOIIEMBI,

BJaJeTh:

e HaBBIKAMM IIOCTAHOBKH IS B

XUMHYECKHX HCCIICIOBAaHUS;




® CIIOCOOHOCTBIO B YCTHOW U MMCbMEHHOM
pEUH JOTUYECKU OPOPMHUTH PE3YIILTATHI
MBIIIJICHUS;

® HaBBIKaMH BBIPAOOTKH MOTHBAIIUH K
BBINOJIHEHUIO TPO(ecCHOHANBHOM
JeATEIbHOCTH, K PEIICHUIO 3HAYMMBIX
poOIIeM.

OIIK-4 CIIOCOOHOCTBIO K
caMo00pazoBaHUIO U
HCIOJIb30BaHUIO B
MPAKTUYECKOU
JESITEIIbBHOCTH HOBBIX
3HaHUM U YMEHHUM, B TOM
qrcie B 001acTax
3HAHUIA,
HEMOCPEJICTBEHHO HE
CBSI3aHHBIX CO cepoit
npodeccuoHanbHOM
JESITSIIBHOCTH

3HATh:
® 3HAaTh OCHOBHBIC METOJIbI U ITPUHIIMUITHI
MOWCKA ¥ KJIacCu(pUKauu HHPOpMaIuu
0 XMMHUH 1 METOJIaX XUMHUYECKUX
HCCJIEI0BAHUM B UHTEPHETE U
AIIEKTPOHHBIX OMOIMOTEKAX;
yMeTh:
® yMETh HAXOJWUTh, KJIacCU(DUIIUPOBATH U
OILICHUBATh HAHJICHHYIO O XHUMHUU U
METO/IaX XUMHUYECKUX HCCICAOBAHMM, a
TaK K€ UCII0JIb30BaTh €€ JIJIs
MPAKTUIECKON JCSITEILHOCTH;
BJIAJIETh:
® HaBBIKAMHU CaMOOOpa30BaHMUs, B TOM
9HCIIe — UCTIOJIb30BAHUS MHTEPHETA U
OUOIMOTEK B MOUCKE U KIacCU(PUKALIUN
HaWIeHHON UH(pOpMaInH;
® HaBBIKAMH NMPUMEHEHUS HalJICHHOW
UHPOPMAILIUK O XUMHH U METOJIaX
XAMHYECKHX HCCIIEIOBAHUN ISt
paciMpeHus U yriayOoneHuss 3HaHUH,
HETIOCPE/ICTBEHHO HE CBSI3aHHBIX CO
cdepoit mpodheccuoHaTbHOM
JIEITENHLHOCTH.

4. CTpyKTYypa U coiepKaHue TUCUUILIHHBI.

OO0mast TpyI0EMKOCTh MUCIMIUIMHBI COCTaBseT 4 3a4eTHBIX eAWHMIIBI, T.e. 144

akameMuueckux 4yaca (u3 Hux 128 gyacoB — caMocTosITeNIbHAsI paboTa CTY/ICHTOB).

Ha mepBom Kkypce B mepBOM ceMeCTpe BBIACISICTCS 2 3aueTHbIC €IWHMIBI, T.e. 72

aKaJeMu4ecKkux yaca (13 Hux 64 yaca — camocTosITeIbHasE padoTa CTY/ICHTOB).

Ha nepBoM Kypce BO BTOPOM CEMECTpE BbIAENAETCA 2 3a4eTHble €AUHUIbI, T.e. /2

aKaJeMHYeCcKuX Jyaca (13 HuX 64 gaca — caMoCTosITeNbHas padoTa CTYJACHTOB).

Paznensl nucuunnuabl « XUMUS U3y4arOTCA Ha IEPBOM Kypce.

IlepBblii cemecTp: nekiuu — 4 yaca, maboparopuslie 3ansatus — 4 daca, popma KOHTPOJIS

— 3a4C€T.




Bropoii cemecTp: nexiuu — 4 yaca, 1abopaTtopHble 3aHATUS — 4 yaca, (opMa KOHTPOJIS —
HK3aMEH.

CtpykTypa U coaepkaHhe NUCHUIUTUHBI «XUMUS» TI0 CPOKaM U BUAaM pabOThl OTPakKeHbI
B MPUJIOKEHUU.

Conepsxkanue pa3ieioB JUCHUILIHHBI
IlepBbIi cemecTp

OcHOBHBIC IOHATHS ¥ 3aKOHbI XUMHHU

Xumusl Kak NPEIMET ecTecTBO3HaHMs. [IpenMer xumum M €ro cBsi3b C APYIUMHU
HayKamMu. 3HA4YC€HHE XUMUU B HM3YYEHUM NPUPOABL. XHMHS M OXpPaHa OKpPYKAKOLIEH
cpeabl. OCHOBHBIE pa3AeNbl XUMAM U METOABI UX U3y4yeHHsl. OCHOBHBIE NOHATHS XUMUHU:
aTOM, MOJIEKYJIAd, XUMHUYECKHU DJIEMEHT, SKBHBAJIEHT, MOJIb, MOJIIPHAs Macca, KIIacChl
HEOPraHWYECKUX COeAUMHEHUI. OCHOBHBIE 3aKOHBl XMMHUH: 3aKOH COXPAHEHMSI MAacChl U
SHEPIUH, 3aKOH IOCTOSHCTBA COCTAaBa, 3aKOH SKBUBAJIEHTOB U 3aKOH ABOraapo.

Crpoenue aTtoma

Bo3HuKHOBEHHE U pa3BUTHE MPOOJIEMbI CTPOEHHUs aToMa. SlaepHas MOZenb aToma
nmo O. Pesepdopay. CoctraB aTOMHBIX siiep, NPOTOHHO-HeTpoHHas Teopus JI.[.
Urnarenxko u E.H. T'anmona. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 00OJOYEK aTOMOB.
OcHoBuble moctynatel H. bopa. KopmyckylsipHO-BOJHOBON Oyajdu3M 3JIEKTPOHOB.
OCHOBHBIE MOJIOKEHUSI KBAHTOBOM XWUMHUHU. KBaHTOBBIE YHMCla, SHEPreTUYECKUE YPOBHHU,
NOJypOBHH, aToMmHble opbOutanu. Koudurypamuss d7eKTpOHHBIX opOuTane B
npoctpanctse: s, p, d, f — opoburam. EmMkocTs ypoBHeit u mogyposHeii. Pacnpenenenue
AJIEKTPOHOB B aToOMe, NPHUHIMI HauMEHbLIEH »Hepruu, npaBuwio KieukoBckoro.
3anonHeHue opOUTanell 3JIEKTPOHAMHM B peajbHBIX aroMax, npuHuun llaymu, mpaBuio
I'yuna. XapakTepucTHKa 2JIEMEHTOB UCXO/ISl U3 CTPOEHUS UX aTOMOB.

IMepuoguueckuii 3aK0H

ITepnonnueckuii 3akoH JI.MI. MeHueneeBa - OCHOBHOM 3aKOH XHMHH, €ro
coBpemeHHasi (opmynupoBka. [lepuommueckas cucrtema xumudeckux snemeHTon J[.U.
MenneneeBa kak rpaduueckoe u300paxkeHHWE IEPUOAUMYECKOrO0  3aKOHa,  Kak
KJaccuuKaIysg aTOMOB IO CTPOCHHUIO MX DJICKTPOHHBIX 000Ji0ueK. ['pynibl, mepuoabl u
cemeiictBa s, p, d, f — omemeHTOoB. MeTayuibl M HEMETaUIbl, MX IIOJOXXCHUE B
nepuoandeckor cucreme. OCHOBHBIE CBOWMCTBA 3JIEMEHTOB — aTOMHBIN painyC, SHEPTHUs
WOHM3ALMH, CPOJCTBO K JIEKTPOHY U AIEKTPOOTPULIATETBHOCTh, BO3SMOKHBIE U TUITUYHBIE
COCTOSIHMSL ~ OKHCIICHUSI, OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA  3JIEMEHTOB.



N3meHeHnne CBOWCTB 3JEMEHTOB B TMepuomax u rpynmnax. OOmieHaydyHOe 3HAYEHUE
MEPUOANYECKOTr0 3aKOHa U nepuoandeckon cucremsl [[.1. Menneneena.

XHuMHYECKasi CBA3b U CTPOEHHE MOJICKY.JI

XuMuYecKkass CBSI3b M BAJIEHTHOCTb.  MeETOJN  BAJEHTHBIX  CBA3EM U
MOJIEKYJIIpHBIX opOuTaneil. (OCHOBHbBIE BUIBI XUMUYECKOU CBSI3U: KOBAJICHTHAS,
MEeTaJIMYecKasi, WOHHasA, BojopoxHas. [Ipupona cesasu. Kpucrammueckne Bemecrsa ¢
MOHHOM DpEIIEeTKOM, uX cBoucTBa. KoBaneHTHas CBsA3b, €€ NPUPOAA U MEXAHU3M
oOpazoBanusi. CrocoObl M300pakeHHsS KOBAJEHTHBIX CBSI3€H, CBOMCTBA KOBAJIEHTHBIX
CB3€W: JUIMHA, DJHEPIUs, HACBIIIEHHOCTb, HAIpPaBICHHOCTh. [lOJIApHOCTH MOIEKYII,
IUNOJIbHBIA MOMeEHT. [loHATne o ruOpuanuszanuu aTOMHBIX OpOUTaneld. 0 U T — CBA3M.
Pa3HOBHIHOCTH KOBAJEHTHOM CBSI3M — HEMOJSApHAsA, NOJISIPHAS, JOHOPHO-aKIENTOPHAs.
Meramueckast CBsi3b, €€ OCOOCHHOCTH, OCHOBHBIE THUIMYHBIE CBOMCTBA METAJUIOB.
ArperatHoe COCTOSIHME BeIleCTBa. XMMUYECKOE CTpOoeHue TBEPAOTo Tena. AMopdHoe H
KPHUCTAJUIMYECKOE COCTOsSIHME BemecTBa. Kpucramisl. Kpucramimdyeckue pemeTkH.
XUMHUYeCKass CBsA3b B TBEPABIX Telax. XHUMHUYECKas CBiA3b B IIOJIYNPOBOJHHUKAX U
IUIJIEKTpUKax. PeanbHbie KpucTaibl.

XuMu4YecKkasi TepMOAUHAMHUKA

®duznyeckass CyYUIHOCTb DJHEPreTHYEeCKUX dS(PPEKTOB XUMUYECKUX PpPEaKIu.
BHyTpeHHsiE  3Hepruss M SHTaJAbNUS OOpa30BaHUA  XMMHYECKUX  COEIMHEHMI.
Tepmoxumus. [lepBoe Hayano TEPMOAMHAMHKH, €TI0 3HAYECHUE M IPUMEHEHHUE. 3aKOH
I'. Tecca, cmenctBus W3 HEro, MPUMEHEHUE JJII PACUYETOB TEIIOBBIX 3(PHEKTOB
XUMHUYECKUX peakuuil. TernoTsl o0pa3oBaHUS M TEIJIOTHl CrOpPaHHUs XUMHUYECKHX
BeLIECTB. BTopoe Hayano TepMOAMHAMUKH. DHTPOINHUS U €€ U3MEHEHHE B XWMHUYECKHX
npoueccax. JHeprusi ['nb6ca. YcioBue camMONpoOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKHUX
peakiuii. TepMOXUMHAYECKUE PACUETHI.

XumMnyeckass KHHETHKA

CkopoCTh XMMHMUYECKHUX pEAKUUd U €€ 3aBUCHUMOCTh OT KOHIIEHTpaluu |
Temneparypbl. 3akoH aeictByroumx Macc K. I'ympaOepra u II. Baare. Koncranra
CKOPOCTH XMMHUYECKOU peakinu, ee pusndeckuii cMmbici. 3akoH Bant-T'odda. Sueprus
aKTUBalMU. BivsgHue KaTamn3aTtopoB Ha CKOPOCTh XMMHUYECKMX peakuud. ['oMOreHHbIN
M TETEPOrEHHBbIM KaTaiu3. MeXaHu3M JEHUCTBHUS KaTajau3aTOpOB B TOMOTEHHOM U
reTeporeHHOM Kartanu3ax. IHruOUTopsl 1 pOMOTOPHI B Katanuse. [loHsATHE O UEenmHBIX
peakuusx ropeHus TomumBa. OOpaTUMOCTb  XMMHUYECKHUX  peakuuid. XUMHUYECKOe
paBHOBECHME B TOMOI€HHBIX W TeTeporeHHbIX cucremax. CocCTosiHHE IUHAMHYECKOTO
XMMHUYECKOTO  PABHOBECHS, YCJIOBHS W NPU3HAKK  PABHOBECHOTO  COCTOSIHMSIL.
KoncranTta XMMHYECKOrO pPaBHOBECHsS, €€ POJb B  OLEHKE HANpPaBJICHHOCTHU



XUMUYECKUX peakuuid. CmelnieHue paBHOBECUS TMPU U3MEHEHHHM KOHIEHTpaluu
pearupyronmx BelecTB, TemnepaTypsl u nasineHus. [lpunnun Jle - Ilarense. Poib
NPEACTABICHUN O XMMHUYECKOM PABHOBECHHM B NMOHMMAHHMHM M OLIEHKE XUMHUYECKUX H
OMOJIOTUYECKUX TTPOLIECCOB.

Bropoii cemecTp

Teopus pacTBopoB

OOwue cBeneHus 0 pacTBopax. THIbI pacTBOpPOB. BoiHbIE U HEBOAHBIE PACTBOPHI.
OHepreTuka Iporecca pacTBopeHus. PacTBopuMoOCTh  BemecTB.  3aBHUCHUMOCTH
pPacTBOPUMOCTHA OT NPHUPOABI U CBOMCTB PACTBOPHUTENIE U PACTBOPEHHOIO BEIIECTBA.
duznyeckas 1 XUMHUYECKasi Teopus pacTBOPOB. OCHOBHBIE MOJOKEHUS TUAPATHON TEOPUHU
pactBopoB [[.11. MenneneeBa. MneanbHbie 1 HEMAEaIbHBIE PACTBOPBI. 3AKOHBI UIEATbHBIX
pactBopoB Payns um Bant-T'opda. Kunenme um 3amepszanme pactBopoB. Ilonarue o0
aHTU(pU3ax MPUMEHEHHE UX B TexHHUKe. KOHIEeHTpaluss pacTBOPOB, Pa3IUYHbIE CIIOCOObBI
€€ BBIPAKEHHs. XapPAKTEPHBIE CBOMCTBA PAcTBOPOB. 3HAYEHHE PACTBOPOB B IPHUPOJE,
XUMUH, CEIbCKOM XO3MCTBE U TEXHUKE.

PacTBOpBI 2J1€KTPOJIUTOB

Teopus 3IEKTPOJMTUYECKON TUCCOLMALINKM, NPUYUHBI AUccouuanuu. ['uaparamus
(combBatanusi) HWOHOB. CTeneHb W KOHCTAHTAa JUCCOIMALIMM, €€ 3aBUCUMOCTh  OT
KOHIIEHTparuu. 3akoH pa3BeAcHus OctBanpaa. CuibHbIE U ClIa0bIe  DJICKTPOJMUTHI.
AMdotepubie dnekTponuThl. oHHBIE ypaBHEHHUs peaklMii, UX TOJIHAS W KpaTKas
3anuch. Jlucconumanus Boawsl. MloHHOE mpou3BeneHUE BOABI. BOIOpPOIHBIN IMOKAa3aTElb
(pH), ero ompenenenue. DKCepUMEHTaIbHOE onpeaeaeHne pH BOJIHBIX PacTBOPOB,
pOJIb UHAUKATOPOB. ['maponu3 coseu. ['uaponuTrudeckas KUCIOTHOCTh U IIEJTOYHOCT.
bydepubie pactBophl. PaBHOBecuss B cucrteMax pacTBop-ocaiok. IIpousBenenue
PacTBOPUMOCTH. Y CIIOBUSI BBITIAICHUS OCAJIKOB.

XuMus MeTaJ/LJI0B

Ponp MeTamioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuaioB. OOrmras
XapaKTEPUCTHKA METAINIOB, X (PU3MUECKHE CBOMCTBA. 3aBUCUMOCTH CBOMCTB METAJNIOB OT
UX TMOJIOKEeHUs B nepuomgunueckon cucreme JI. M. MenneneeBa BHyTpeHHee cTpoeHue
METAJJIOB. XMMHUYECKHE CBOMCTBA METAJJIOB. METaUIMYECKHUE CILIABBI.

OKHuCINTEIBbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH
CreneHb OKHCIICHUS DJIEMEHTA B COCAMHCHNN W TIIpaBuJia €€ HaXO0XICHUSI.
OKMCIINTEILHO-BOCCTAHOBUTEILHBIC p€aKun KakK IMPOHCCChbl IICPCHOCA JJICKTPOHOB U



W3MEHEHUSI CTENEHEW OKHUCJIEHHS DJIEMEHTOB. METOIbl COCTAaBIICHUS YpPAaBHEHUU
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHBIX pEaKIui. OKUCINUTEIIFHO-BOCCTAHOBUTEIILHBIN
SKBHUBAJCHT. BakHeWInme  OKHUCIWTEIM M BoccTaHOBHUTENIH.  OKHUCIUTEIHHO-
BOCCTAHOBHUTEIbHBIC PEAKIMU B IOYBAaX, MPUPOJHBIX BOJAX M BOJAOEMAX, TEXHUKE M
3JIEKTPOXUMHUYECKUX MPOLECCaX.

DJIEKTPOXMMHYECKHE MPOLecChl

["anpBaHnYecKue 31eMEHTHl U 3nekTponu3. Kinaccudukanus >aeKTpOXUMHUECKUX
npoueccoB. lloHdarne 00 »3aekTpogax M 3NEKTPOAHBIX NoTeHuuanax. CTaHIapTHBIN
BOJOPOJHBIN 3JIEKTPOJ W BOJOPOJHAs IIKaJa IOTEHUWANoB. YpaBHeHue HepHcra.
[loTeHMansl METAaUIMYECKHX,  Ta30BBIX U OKHUCIHMTEIBbHO-BOCCTAHOBUTEIIBHBIX
aneKkTpoAoB. I'anpBannyeckue anemeHThl. J/IC u e€ u3mepenue. DIEKTPOXUMHUYECKAs H
KOHLICHTPAllMOHHAS MOJIIpU3aus. DJIEKTPOXUMHUYECKHE TPOLECCHl B 3HEPreTHKE U
MAalIMHOCTPOEHUU. XHUMHUYECKHE HMCTOYHHUKU  JJIEKTPUYECKOr0 TOKA. ODIJIEKTPOJIH3
pacIuiaBoB U pacTBOPOB. DJEKTPOJIU3 C PACTBOPUMBIMU M HEPACTBOPUMBIMU AHOJAMHU.
Beixon no toky. 3akonsl @apazes. [IpakTnueckoe NpUMEHEHHE 3JIEKTPOJIN3a: MOJyYECHUE
METAJIJIOB,  DJIEKTpOXUMHUYECKass 00paboTKa METaJuloB M CIUIAaBOB, HAHECEHUE
rajgbBaHOIIOKPBITHH.

Koppo3us merasiios

OcHOBHBIE BUIBI KOPpPO3HHM. XHUMHUYECKas KOPPO3UA. JNEKTPOXMUMHUYECKAS
Koppo3us. Kopposust moj necTBueM Oy ) JaroiuX TOKOB (31eKTpokoppo3us). DakTopsl,
BIMAIOLIME HAa WHTEHCUBHOCTb KOPPO3MM METAJIOB. MeToabl 3alyThl OT KOPPO3UM:
3aIUTHBIE TIOKPBITHUSA, JIEKTPOXUMHUYECKAS 3aILMTA, JISTUPOBAHUE METAIIOB. M3mMeHeHue
CBOMCTB KOPPO3HOHHOM Cpelibl. IHTrHOUTOPHI KOPPO3UH.

Oprannyeckue ¥ BbICOKOMOJIEKYJISIPHbIE COeINHEHUSA

Crpoenue, knaccuukausi M CBOMCTBA OPraHUYECKUX COCAUHEHHM. XHUMHS
MOJIAMEPOB, NPUMEHSIEMBIX B JJEKTPOTEXHUKE, OHOHEPreTUKE W MAalIWMHOCTPOCHUHMU.
3aBUCHUMOCTh CBOMCTB MOJIUMEPOB OT COCTaBa M CTPYKTYpbl. XUMHS TOJIUMEPHBIX
KOHCTPYKIIMOHHBIX MartepuanoB. [lommMepHble MOKPBITUS U KJI€U. XUMHUS NOJTUMEPHBIX
JIADJIEKTPUKOB U IPOBOTHUKOB.

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHH.
MeTtonuka penoJaBaHus JTUCIUTUTHBI «XUMUS» u peanuzanus
KOMIIETEHTHOCTHOI'O MOJX0/1a B U3JI0)KEHUU U BOCIPUATHH MaTepuaia NpeaycCMaTpuBaeT
WCIIOJI30BAHUE CIEAYIONINX aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MPOBEICHUS TPYIIOBHIX,



VMHANBUAYAIbHBIX, ayJAUTOPHBIX 3aHATHM B COYETAaHWU C BHEAYAUTOPHON pPabOTOHN C
LEJIbI0 POPMHUPOBAHUS U Pa3BUTHA NTPO(PECCHOHAIBHBIX HABBIKOB 00YYarOIINXCS:

— MOATrOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX paboT B J1abOpaTOpHUX BY3a;

— 3aIIMTa U UHJMBUYaJIbHOE 00CYK/I€HUE BBIIOIHIEMbIX JJA0OPATOPHBIX padoT;

— BBIITOJIHEHUE JOMAIIHUX KOHTPOJIBHBIX 33/IaHUM 1O TUCLIUIUIMHE;

— OpraHu3alusi W TMPOBEICHUE TEKYIIEro KOHTPOJS 3HAHUN CTYIACHTOB B Qopme
0JIaHKOBOTO TECTUPOBAHU.
VY aenbHBI BeC 3aHATHM, MPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMax, OMpPEEICH TJIaBHON
LEJIbI0  00pa30BaTEIbHONW MPOrpaMMbl, OCOOEHHOCTBIO KOHTHMHI€HTAa OOYYaIOIIUXCS U
COJlepKaHUEM JUCLUIUIMHBI «XHMHS» W B LEIOM II0 JUCLHUIUIMHE cocTaBisieT 25 %
ayJUTOPHBIX 3aHATUN.  3aHATUS JIeKUMOHHOro THna coctaBisiioT 50 % ot oOvema
ayAUTOPHBIX 3aAHATHMN.

6. OueHovHbIe cpeacTBa JAJIsl TEKYLIEero KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTalMy 110 UTOraM OCBOCHUS JMCUMILIMHBI H Y4eOHO-MeTOAnYeCKoe
o0ecreyeHne CaMOCTOSATEIbHOM PadoThl CTYACHTOB.

B mporecce o00ydeHUST HCHOJIB3YIOTCS  CIEAYIOIIME OLIEHOYHBIE  (POPMBI
CaMOCTOSITEJIbHOM pabOThl CTYJCHTOB, OIICHOYHBIE CpPEACTBA TEKYIIEro KOHTPOJs
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUN:

B nepBoM cemecTpe
- JOMaAlIHUuce KOHTpOJIbHBIe pa6OTI>I 10 HporpaMMe JAUCIHHUITIINHBI (I/IHI[I/IBI/II[yaJII)HO JJIA

Ka)XJI0T0 00y4JaroIierocs);
- IOATOTOBKA K BBIMOJIHCHUIO JJA00OPATOPHBIX pa0dOT U UX 3aIlUTa.

Bo BTOpOM cemecTpe

- JIOMaIlTHUE KOHTPOJIbHBIC Pa0OTHI MO MPOTrpaMMe JUCIMIUIMHBI (MHIWBUIYATBHO IS
KaXJIOTO 0OYJaroIerocs);
- IOATOTOBKA K BBIMOJIHEHUIO TAOOPATOPHBIX Pa0dOT U UX 3aIlUTa.

OueHoYHbIE CPEACTBA TEKYLIETO KOHTPOJI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE
BONIPOCHI U 33JaHus B ¢opme OJAHKOBOrO U (MJIM) KOMIBIOTEPHOIO TECTHUPOBAHUSA, IJIS
KOHTPOJISI OCBOCHUS 00Y4aIOIIUMHUCA Pa3AeioB IUCHUIIIMHBIL.

OOpasupl TECTOBBIX 3a/aHHI, KOHTPOJIbHBIX BOIPOCOB M 33JaHUIl JIs1 IPOBEICHHUS
TEKYIIEro KOHTPOJsI, OWJIETOB NJs 3a4eTa, IK3aMEHALMOHHBIX OWJIETOB, NMPUBEIACHBI B
IIPUIIOKECHUH.



6.1. ®oH/1 O1IEHOYHBIX CPECTB JJIA MPOBeIeHUsI MPOMEKYTOUHON aTTecTAlMU
00y4aIMXCcs M0 JUCUHUITIMHE (MOYJIIO0).

6.1.1. TlepedyeHb KOMIIETCHIIMHA C YKa3aHWEM OJTarloB WX (POPMUPOBAHUS B TIPOIECCE
OCBOEHUS 00Pa30BaATEIBHON MPOTPAMMBI.

B pesyapraTe OCBOGHMSI JUCHMIUIMHBI  (MOayisi)  (opMHpyIOTCS — CIEayIOIIue
KOMIIETEHIIUHN:

Kon B pe3yabTare ocBoeHHs1 00pa30oBaTeIbHOI MPOrpaMMbl 00y4YalOIMiics
KOMIeTeHIHH J0JI7KeH 00/1a1aTh
OK-1 CIOCOOHOCTBIO K a0CTPAaKTHOMY MBILUIEHUIO, aHAINU3Y, CUHTE3Y
OIIK-4 CIIOCOOHOCTBIO K €CaMOOOpPa30BAHHUIO M HCIOJB30BAHUIO B MPAKTUUYECKON
JIeATEIbHOCTH HOBBIX 3HAHUI M yMEHHH, B TOM YHMCIIC B 00JIaCTSAX 3HAHUH,
HETIOCPEJCTBEHHO HE CBS3aHHBIX cO cdepoil mpodeccroHanbHON
JeATEIILHOCTH

B npouecce ocBoeHus o0pa3zoBaTeIbHOM MPOrpaMMbl JAHHBIE KOMIIETEHIIMH, B TOM YHUCJIE
UX OTJEJbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS MOATAITHO B XOJ€ OCBOEHUS 00y4aroUUMUCs
JUCLMIUIUH (MOZyJel), MPaKTUK B COOTBETCTBUM C Y4YEOHBIM IJIAHOM M KaJCHJIAPHBIM

rpadguKomM yuyeOHOTro mporiecca.

6.1.2. Onucanue nmokasarejed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIIMH,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCHMUILIMHBI (MOYJIs1), ONMCAHUE LKA
OLICHUBAHUA

[TokazaTenem OIleHMBAHUS KOMIIETCHIIMA Ha Pa3IMUHBIX dTanax ux (popmMupoBaHus
SBJISICTCSL JIOCTHKEHUE OOYYaOIIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOY4YEHUsS TI0
JTUCHUIUINHE (MOJIYJIIO).

OK-1 - cnocodHOCTh K a0CTPAKTHOMY MbIILLIEHHIO, AHAIN3Y, CHHTE3Y

Kpurepun onennBanus

IToka3zaTenn

2 3 4 5




3HATD:
HOPMBI
KYJBTYPBI
MBIIICHUS,
OCHOBBI JIOTHKHU;
HOPMBI
KPUTUYECKOTO
IOIX0/1a;
OCHOBBI
METOJI0JIOTHH
Hay4HOI'O
3HAHUSI O
XHMHUU U
MeToAax
XAMHYECKHUX
HCCIICJOBAHUIA;
(dhopMbI aHaANH3A;

®parMeHTapHbIE 3HAHUS
METO0B a0CTPaKTHOTO
MBIIUICHYS, aHATTN3a U
CHHTE3a MPU PEIIeHuN
WCCIIEIOBATEbCKIX U
MPAKTHYECKUX 3a/1a4

OOmue, HO He
CTPYKTYpUpPOBAaHHBIC
3HAHUS METOJIOB
a0CTpPaKTHOTO

MBIIJICHHUA, aHAJINn3a U
CHUHTC3a IpU pCIICHUU
HUCCIICO0OBATCIBCKUX U

MMPAKTUYCCKUX 3a1a4d

CdopmupoBaHHbIE, HO
cozieprKaIue
OTJCIbHBIC MTPOOEITHI
3HAHUS OCHOBHBIX
METO/I0B
a0CTpaKTHOTO
MBIIIICHHS, aHAIH3a U
CHHTE3a IPH PEIICHHN
HCCIIEIOBATEIBCKHUX U
MPAaKTHYECKUX 337124

CdhopmupoBaHHbIE
CUCTEMaTHYCCKHE
3HAHHSI METOIO0B
aOCTPaKTHOTO
MBIIICHHS,
aHaJM3a U CUHTE3a
MIPU PEIICHUH
HCCIIEI0OBATEIBCKUX
1 TIPAKTHYECKHX
3aga4

YMeETh: HYacTU4HO OCBOECHHOE B nenom ycnemno, HO B nenom ycnemsele, CdhopmuposanHoe
aJIeKBaTHO yMEHHE aHAIU3UPOBATh HE CUCTEMaTH4eCKH HO COJIepIKallye yMEHHE
BOCIIPHHUMATH aIbTEPHATUBHBIC BAPUAHThl | OCYILLECTBISIEMbIC OTHeNbHbIC TPOOETBl | aHAJTM3UPOBAThH
WHPOPMALIUIO pelieHus aHaJIM3 aJbTEPHATUBHBIX | aHAIN3 aNbTepHATHBHBIC
3HaHUA O HCCJIEIOBATENbCKUX 337]ad | BApUAHTOB PEIEHUs albTepHATUBHBIX BapHaHThI pEIIeHUs
XVMUH U Y OLICHNBATh HCCIIE0BATEIbCKUX BAapUAHTOB PEILCHUS HCCIIEI0BATEIbCKUX
METOAaxX 3¢ PEeKTUBHOCTh 3a7a4 1 OLIEHKa HCCIIEI0BATENBbCKUX 3aja4 ¥ OLICHUBATh
XUMHYECKUX peanzannm 3TUX b PEKTUBHOCTH 3a]a4 U OlLIeHKa 3 PEKTHBHOCTD
WCCIIEIOBAHNN; | BapHaHTOB peanu3anuy 3TUX 3P PEKTHBHOCTH peanu3anum 3TUX
JIOTHYECKH BapHaHTOB peanu3annm 3TUX BapHaHTOB

BEpHO, BapHaHTOB

apryMeHTUpPOBa

HO U SICHO

CTPOUTH YCTHYIO

Y TUCHbMEHHYIO

peus;

KPUTHYIECKH

OIIEHHWBATh CBOU

JIOCTOMHCTBA U

HEJO0CTaTKY;

aHAJIM3UPOBATH

3HaYNMBbIE

npooIeMsl;

BJIaJIEeTh: ®parMeHTapHoe B nenom ycnemnoe, Ho | B nenom ycneniHoe, VYcnemHoe u
HaBBIKAMHU MIPUMEHEHUE HaBBIKOB HE CUCTEMAaTU4eCKOoe HO cozieprKalee CHUCTEMATHYECKOE
[TOCTaHOBKH METOJ0JIOTHYECKOTO NIPUMEHEHUE HABBIKOB OTIeNbHBIC MPOOETBl | IPUMEHEHHE

LIeJIH B WCTIOJIb30BaHMS METOJIOJIOTHIECKOTO MIPUMEHEHUE HABBIKOB | HABBIKOB
XUMHUYECKHUX a0CTPaKTHOT'O MBIILLICHUS HCIIOJIb30BaHU METOJI0JIOTHYECKOTO METOJI0JIOTUYECKOT
WCCIIEIOBAHUSAX; | TIPH PELICHUH MPOoOIIeM, abcTpakTHOTO HCIIOJIb30BaHMS 0 HCII0JIb30BaHUs
CIIOCOOHOCTBIO B | BO3HUKAIOLIUX MPH MBIIUICHHS TIPU abCTpaKTHOTO abCTpaKTHOTO
YCTHOU U BBINIOJIHEHUU peleHuy npoodieM, MBILICHUS IIPU MBILICHUS IpU
MUCBbMEHHON MCCIIEIOBATENbCKUX PA0OT, | BOSHUKAIOUIUX MPH pereHny npooiem, peleHny npoodiiem,
peuu JIOTHUECKH | CAMOCTOSITEIBHOTO BBINOJIHCHUU BO3HUKAIOIIUX IPU BO3HUKAIOIUX IIPU
oopMuTh MBILIICHNS, OTCTauBaHUs HCCIIEI0BATEIbCKUX BBINIOJIHEHUU BBINOJIHEHUU
pe3yNIbTaThl CBOEU TOUKH 3peHUs pabor, HCCIJIEI0BATEIBCKUX HCCIIEI0BATEIBCKUX
MBIIICHNS; CaMOCTOSITEIBHOTO pabor, pabor,

HaBBIKAMU MBILUIEHUS, CaMOCTOSITEIILHOTO CaMOCTOSITEIILHOTO




BBIPaOOTKH
MOTHBAIMU K
BBITIOJTHCHHIO
podeCCHOHAITH
HOI
JESATSILHOCTH, K
PELLCHHIO
3HAYUMBIX
npooieM.

OTCTauBaHUS CBOCH
TOYKH 3PCHUS

MBIIIICHUS,
OTCTauBaHHUS CBOEH
TOYKH 3PEHUS

MBIIIIEHUS,
OTCTauBaHUS CBOEH
TOYKH 3PEHUS

OIIK-4 - cnoco0HOCTHh K caMOOOPA30BAHMIO M HCIIOJIH30BAHUIO B MPAKTHIECKOI JesITeJIbHOCTH HOBBIX 3HAHUH H
YMeHMii, B TOM 4HcJ/ie B 00J1aCTSIX 3HAHUI, HeMOCPeACTBEHHO He CBSI3AHHBIX €O c(epoii npodeccuonaILHOI

AeATeTbHOCTH

3HATH: He 3Haet ocHOBHBIE Nwmeer He noiHbIE CdopmupoBannsie, Ho | OTIMYHO 3HAET
OCHOBHBIE METO/BI ¥ IPUHIUIBL | IPEACTaBICHHUsI 00 OCHOBHBIX | COAEpIKaIIne OCHOBHBIC METO/IBI
METOABI U TIOWCKA U METOAAX U NPUHIHIIAX OTJeNbHbIE TPOOETBI Y IPUHLUIIBI
MPUHLMIIBL KJaccupuKaum MIOWCKA U KJIacCu(UKaLuu IpeICTaBIeHUs 00 MIOUCKA U

MONCKa U UHQOpMAIUH B WHQOPMAIIUK B UHTEPHETE U | OCHOBHBIX METOJaX M | KJIacCH(PUKAIIUK
KJIACCU(UKAINK | WHTEPHETE U AJIEKTPOHHBIX OMONIMOTEKaX | MPUHIUIAX TIOUCKA U | MH(POPMAIIIH B
UHGOPMALUK O | JIEKTPOHHBIX KJ1accupuKayuu UHTEpHETE U
XUMHH U oubnmoTrexax WHPOPMAIUH B 3JIEKTPOHHBIX
XUMUYECKUX WHTEpHETE U OubIMOTEKaX
HCCIIEI0BAHUAX 3JIEKTPOHHBIX

B UHTEpHETE U oubimorexax

AIIEKTPOHHBIX

OMOJIMOTEKAX;

YMeETh: He ymeeT Haxonurs, Cnabo ymeeT HaxouTh, Xopormo ymeer CB00OOJTHO yMeeT
HaXOIUTb, KJaccu(UIMpoOBaTh U | KiIaccu(UIMPOBATH U HaXOIUTbh, HaXOIUTb,
KJ1acCU(UIMPOB | OLICHUBAThH OLICHUBATh HAHJCHHYIO KJaccu(UIMpoBaTh U | KJIacCUPHUIUPOBATH
aTh W OLICHUBATh | HAHJICHHYIO WHOpPMAIHIO, a TaK e OIICHUBATH Y OLIEHUBATh
HallleHHYI0 MH(OpPMAIHIO, a TaK WCIIOJIb30BATh €€ IS HallIeHHYIO HallleHHYIO
UHPOPMALIUIO O | K€ UCIIOIb30BATh €€ NPAaKTUYECKON AEATENFHOCTH | MH(OpMAIHIO, a TaK nH(pOpMAaIHIo, a
XMMUH H JUTSL IPAKTUYECKON e UCTIONb30BaTh €€ TaK e

METOAax JeSITeTbHOCTH JUTS IPAKTUYECKOM WCTIONIB30BaTh €
XUMUYECKUX JeSITETbHOCTH JUTS IPAKTUYECKON

HCCJICIOBAHUM, a
TaK ke
HCII0/Ib30BaTh ¢

JACATCIIBHOCTHU

JUTST
MPaKTUYECKOU

TeSATETHLHOCTH;

BJIAJIETh: He Bmageet HaBeikamu | YacTW9HO BIageeT HocraTouno xopormro CBoOoJiHO BiajieeT
HaBBIKAMH caMmoo0Opa3oBaHus, B HaBBIKAMH BIIAJICET HABBIKAMHU HaBBIKAMH
camMo00pa3oBaH | TOM YHCIE — caMo00pa3zoBaHUs, B TOM camoo0pa3oBaHusl, B caMmo0o0pa3oBaHus,
Y, B TOM YUCJIE | UCIOJIb30BAHUS YUCIIE — UCTIOE30BAHMS TOM YHCIIC — B TOM YHCIIE —
WCTIOJIB30BAHUSL | HHTEPHETA U WHTEpHETa 1 ONOJIMOTEK B HICIIOJTH30BAHUS HICTIOJTH30BAHUS

WHTEPHETA U
OUOJIMOTEK B
IIOMCKE U
KJIACCU(PUKAIIH
HaWJIeHHOH
nH(pOopMaIu o
XUMUHU H

OUOJIMOTEK B IIOUCKE U
KJIaccupUKaIn
HalJICHHOM
uH(pOpMAIUY; BIAJICTh
HaBBIKAMU
MIPUMEHEHUS
HalJICHHOM

MIOWCKE U KJacCu(pUKaINN
HalIeHHOH nHpOpMaLu;

BJIaJICTh HaBbIKAMU
MIPUMEHEHUS HalIeHHON
WHPOPMaLUH IS

paciMpeHus 1 yriryOaeHus
3HaHUM, HETIOCPEJCTBEHHO

WHTEpHETA U
OUOJINOTEK B IIOUCKE U
Ki1accuukanum
HaWJIeHHOM
nH(GOPMAITUH; BIAJCTh
HaBBIKAMH
MIPUMEHEHUS

WHTEPHETA U
OUOJIMOTEK B
IOMCKE U
KJIACCU(DUKAITIH
HaWJIeHHOH
nH(popMaIuu;
BJIaJETh HaBBIKAMU




METOJ1ax uHGOPMAIUH TS HE CBSI3aHHBIX CO chepoit HailIeHHOU MPUMEHEHUS
XUMHYECKUX pacudpeHust u podeCCHOHATTEHOM nHDOpMAITUH! IS HalIeHHOU
WCCIICIOBAaHUY ; | YIrayOJieHHs 3HAHMH, JIeATENIbHOCTH paciypeHus u WHPOPMALTUH IS
HaBbIKAMU HEIOCPEICTBEHHO HE yrayOieHns 3HaHuM, pacuIMpeHus u
MPUMEHEHUS CBSI3aHHBIX CO cepoit HEIMOCPEICTBEHHO HE yrayOneHus
HaWJICHHON npodeccuoHaNbHON CBSI3aHHBIX CO Cpepoll | 3HAHMUH,
HHpOpPMaLTUH JIeITENIbHOCTH npogeccuoHaNbHON HEIMOCPEICTBEHHO
JUTSL JIEATEIbHOCTH HE CBSI3aHHBIX CO
pacimpeHus u cepoit
yriyOneHust npogeccuoHaNbHON
3HAHWM, IeATCITBHOCTH
HEIMOCPEICTBEHH

0 HE CBSI3aHHBIX

co ctepoit

npodeccuoHab

HOU

NeSITeTbHOCTH.

[IIxanpl OIEHMBAHUS PE3YJIBTATOB IPOMEKYTOUYHOM aTTECTALIMU U UX OIMCAHUE:

Dopma npomedncymouHon ammecmayuu: 3a4em.

[TpomexyTouHass arrecrauus oOyvaroumxcs B Qopme 3auéra MPOBOJUTCS 10
pe3yJibTaTaM BBINIOJIHEHUS! BCEX BHUJIOB Y4eOHOM paOOThI, MPEIyCMOTPEHHBIX y4eOHBIM
IJJaHOM 1O JaHHOW JUCUUIUIMHE (MOXYNI0), TPH 3TOM YUYHUTHIBAIOTCA pE3YJbTaThl
TEKYIIEro KOHTPOJS YCIEBAEMOCTU B TeueHHe ceMecTpa. OlLleHKa CTENEeHH JOCTHKECHHS
OoOy4aronMMUCs TJIAHUPYEMBIX pe3yJbTaTOB OOYy4YeHHS MO AMCHUIUIMHE (MOAYJIIO)
OPOBOAUTCS TPEINoAaBaTeseM, BEIyIIUM 3aHATHS M0 JUCUUIUIMHE (MOAYII0) METOJIOM
AKCHEPTHOM oneHKH. [To uToram nmpomMeKyTOUYHOW aTTECTAlUH 0 TUCHUIUIMHE (MOIYJIIO)
BBICTaBJISIETCSI OLIEHKA «3aYTEHO» HIIH «HE 3aUTEHOY.

K npomesicymounou ammecmayuu 0onyckaromcs. moavko CmyO0eHmbl, 8bINOJHUBUIUE 8Ce
8UObl  YueOHOU pabombl, NpedycMOmpeHHble paboyell NpocpamMmou Nno OUCYUNTUHE
«Xumusy (8bINOIHUIU 1AOOPAMOPHBIE PAOOMbL, BbINOJHUIU OOMAUHUE KOHMPOJIbHbIE

3a0aHus).
HIkana
Onucanue

OlICHUBAHUS
Buvinonnenvt 6ce 6udvi yuebHou pabomsi, npedycMompeHHvie VUeOHbIM
nianom. Cmyoewm OemMoHcmpupyem cOOmMEemcmeue 3HAHUL, YMeHul,
HABbLIKOG  NPUBEOCHHbIM 6  mabauyax  nokasameneu,  onepupyem

3aumeno NPUOOPEMEHHbIMU ~ 3HAHUAMU, YMEHUSMU, HABLIKAMU, NPUMEHSem Ux 8
CUMyayusx nosvluleHHouU ciodxcHocmu. Ilpu smom mozym 6vims Oonyujervl
He3HauumenbHvle OWUOKU, HEeMOYHOCMU, 3AMPYOHEHUs NPU AHATUMUYECKUX
onepayusx, nepeHoce 3HAHUL U YMEHUU HA HOBble, HECMAHOAPMHble




cumyayuu.

He evinonnen ooun unu Oonee 6udos yueOHot pabomovl, npedycmMompeHHbIX
yueoHvim naanom. Cmyoenm OeMOHCIMpUpyem HenoaHoe COOmeemcmeue
3HaHUll, YMEHUl, HABBIKOE NPUBCOCHHbIM 6 mabauyax noxazameinet,
He 3aumeno | donyckaiomcsi 3nauumenvhvlie OWUOKU, NPOSGIAEMCS OMCYMCMeue 3HaAHUll,
YMenutl, HA8bIKO8 NO  psAdy  noKazamenel, CMyoOeHm — UCHbImMbleaenm
SHauUMeNbHble 3ampyOHeHUs. NPU ONePUPOBAHUU ZHAHUAMU U YMEHUSMU NPU
UX nepeHoce Ha HOBble CUMYAYUU.

Dopma npomedscymouHou ammecmayuu: IK3ameH.

[TpomexyTouHas aTTectauus oOydaroumuxcs B (opme 3K3aMeHa MPOBOAMUTCS IO

pe3yibTaTaM BBIIIOJIHEHUS! BCEX BUJIOB YYEOHOW pPaOOThI, MPEIyCMOTPEHHBIX y4E€OHBIM
IUJAHOM 10 JaHHOW JUCUUIUIMHE (MOIYJI0), TPH 3TOM YUYHUTHIBAIOTCA PE3yIbTaThl
TEKYLIEro KOHTPOJIsl YCIIEBAEMOCTH B TeueHHe ceMmecTpa. OLeHKa CTENeHU TOCTHXKEHUS
oOy4JaronMMuUCs MJIAHUPYEMBIX pE3yJbTaTOB OOY4YEHUS MO JUCHUIUIMHE (MOJIYIIIO)
IPOBOAUTCS TPEINoAaBaTeeM, BEIyIIUM 3aHATHS M0 JUCUUIUIMHE (MOAYII0) METOJI0OM
AKCHEPTHOM oneHkH. [To uToram nmpomMeKyToOuYHOW aTTECTAlUU 0 TUCIHUIUIMHE (MOIYJIIO)
BBICTABJISIETCS.  OLIGHKA  «OTJIUYHO»,  «XOPOIO»,  «YIOBJICTBOPUTEIBHO»  WIIU
«HEYJOBJIETBOPUTEIBHOM.
K npomescymounoti ammecmayuu 0onyckaromes moabKo CmyoOeHmol, 8blNOJHUBUIUE 8Ce
8UObl  YueOHOU pabombl, NpedycMOmpeHHble paboyell NpocpamMmou Hno OUCYUNTUHE
«Xumusy (8binoIHUIU 1AOOPAMOPHLIE PAOOMbL, BbINOJHUIU OOMAUHUE KOHMPOJIbHLIE
3a0aHus).

IlIkana ouenueanus Onucanue

Bvinonnenvt 6ce  6udbi  yueOHolu pabomovl, npeodyCMOmMpeHHbvle
yuebnuvim naanom. Cmyoenm OeMoOHCHpUpyem CcOoomeemcmeue
3HAHUL, YMEHUl, HABbLIKO8 NPUBCOCHHBIM 8 MAOIUYAX noKasameinel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU,
PLIHAHO npUMeHsem uUx 8 CUmyayusax nosvlueHHou cioxcnocmu. Ipu smom
Mo2ym Oblmb 0ONyujeHvl He3HauumenbHvle OWUOKU, HEemOYHOCMU,
3ampyoHeHus npu aHATUMUYecKUx onepayusix, nepeHoce 3HaHuu u

yMeHuIJ Ha Hoeble, Hecmandapmele cumyayuu.




Buvinonnenvt  6ce 6uowvt  yuebHoUu pabomwvi, npedyCMompeHHbvle
yueonvim — naanom.  CmyoeHm — OeMOHcmMpupyem  HenojHoe,
Xopowo npasuibHoe  coomeemcmeue - 3HAHUL,  YMEHUll,  HABbIKOG
npueedeHHbiM 8 madIuYax nokasameineu, 1UOO ecau npu 3Mom ovliu
odonywenvl 2-3 HecyuwecmseeHuvie OUUOKU.

Bvinonnenst  6ce  6udbi  yueOHolU pabomvl, npedyCMOmMpeHHbvle
yueonvim naanom. Cmyodenm OeMOHCmMpuUpyem COOmeemcmeue
Yooeremeopumenvno | 3nanuii, 8 KOMOpPoM oceeujena OCHOBHAS, HAUbOIee 8ANCHASL YACTb
mMamepuana, Ho npu dSMoOM OONYWeHd 0OHA 3HAYUMeNbHAs OWUOKA
WU HEMOUYHOCMb.

He e@vinonnen oounm unu 6Oonee 6udog yuedOHOU pabomel,
npeodycmMompennvlx yueonvim nianom. CmyoeHm OemOoHCmpupyem
HeNnoiHoe CcOOmeemcmeue 3HAHU, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxkazameetl, 0ONYCKAOMCs 3HAYUMeENbHble OUUOKU,
Heyoosnemeopumenvho . .

NPOSGNAEMCL OMCYMCMEUe 3HAHUL, YMEHUl, HABbLIKO8 N0 Psdy
nokazameietl, cmyoenm ucnvimolieaem 3HauUmMenNbHvle
3ampyoOHeHust Npu ONEPUPOBAHUU 3HAHUAMU U YMEHUAMU NPU UX

neperoce Ha Hoevle cunyayuu.

DoH/bI OLICHOYHBIX CPEICTB MpeACTABJIEeHbI B NIPWIOKeHNH 1 K padoyeil mporpamme.



IIpunoxenue 1 x

. . paboueli mporpamMme
MUHUCTEPCTBO OBFPA30BAHUA U HAYKU POCCUVICKOU ®EJIEPALIMN

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHWE BBICIIET'O OBPA3OBAHI
«MOCKOBCKUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpagsnenue noarorosku: 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEICTBAY
OII (mpomitb): «KABTOMOOMIM U TPAKTOPBD)
dopma 00yueHusI: 3a0UHas

Bun npodeccuonansHoii gestensuoctu: (B coorBerctBun ¢ ®I'OC BO)

HOIL Xumbuorex

POH/I OHEHOYHBLIX CPEJICTB

HO AMCHUIIVIMHE «XUMMUS»

Cocras: 1. [lacopT poHIa OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB

CocTaBuTeiu:

Houent HOLl XumbnoTex,
K.X.H. /A.H. Kyckos/

Mocksa, 2018 rox



NMOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTWN KOMNETEHLMA

Taomuma 1

XUMUA

DI'OC BO 23.05.01 «<HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»

B mportiecce ocBOeHUS TaHHOM TMCUUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET clieAyronue npogeccuoHalbHble KOMIETEHIMH:

AZICKBATHO BOCIIPUHHUMATD
UH(OPMAIIHIO O XUMUU U
METOAAX XUMHNYCCKUX
HCCIIeIOBAHUIM;

JIOTUYCCKU BEPHO,
apryMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TMCBbMCHHYIO
peub;

KPUTHYCCKU OLICHUBATH CBOU
JIOCTOMHCTBA U HEJIOCTATKH;
AHAJIM3UPOBATE 3HAYHUMBIC
pooIeMBbl;

Baagern:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii 0CBOCHHMSI KOMIIETEeHIU I
UH- | POPMYJINPOB- ¢opMHpPOBAH | OLIEHOYHOTO
JEKC KA us cpeacTBa**
KOMIIeTEeHIH
i
OK-1 Cnocoonocmuw 3HaATH: ITeKITHS, YO, ba3oBblii ypoBeHb:
K abCmpakmHomy HOPMBI KYJIbTYPbI MBIIIJICHUS; camoctositens  [K/P, BOCIIPOM3BOJCTBO IIOJy4YEHHBIX 3HAaHUH B
\MblULIeHUIO, AHAIU3Y, |OCHOBBI JIOTUKU; Hast pabora, [T, XO0J1€ TEKYLIEr0 KOHTPOJIA
cunmesy HOPMBI KPUTHYECKOTO MMOIX0/4; maGopatopuast [PT IloBbIlICHHBIH YPOBEHb:
OCHOBBI METOZOJIOTUM  Hay4dHOropaboTa IIPAKTUYECKOE IPUMEHEHUE MOITYYEHHBIX
BHAHWA O XUMUUM M METOJax| 3HaHUH B IIpoOLIECCE MOATOTOBKH K
XUMHYECKHX HCCIIEI0BAHNM; 1abopaTopHbIM paboTam
(hopMBbI aHATIHN3a;
Ymersn:




HABbIKaMU MTOCTAaHOBKU IIEJIU B
XUMHUYECKUX HCCIICIOBAHUSX;
CIIOCOOHOCTBIO B YCTHOM U
MMCbMEHHOU PEYH JIOTUUECKU
0(OPMUTH PE3YNIbTATHI
MBIIUICHHUS,

HaBbIKaMU BBIPAOOTKU
MOTHUBALIUH K BBITIOJHEHHUIO
npodeccuoHanbHOM
JIEeATEITLHOCTH, K PEIICHUIO
3HAYUMBIX MPOOIEM.




OIIK-4 |Cnocoénocms

K CAM0o00paz08aHuI0
U UCNONB30BAHUIO 6
npakmuiecKou
OesimebHOCmU HOBbLX
BHAHUL U YMeHUl, 8
mom yucie 6
obn1acmsax 3Hauull,
Henocpeocmeento e
CBAZAHHBIX CO CGhepoll
npopeccuonanvbroll
OesimenbHOCmu

3HaTh:
OCHOBHBIC METO/IbI U IPUHIUTIBI
MOMCKA U KJaccupukanuu
uHpOpMALIUU O XUMUU H
METOoJIaX XUMUUECKHX
UCCJIEI0BAHUM B UHTEPHETE U
ANIEKTPOHHBIX OMOIMOTEKAX;
YMeTh:
HaxO0JIUTh, KJIACCU(UIIMPOBATH
Y OLICHUBATh HANJAECHHYIO
HH(pOpMAIIHIO 0 XUMUHU U
METOHaX XUMHYSCKUX
HCCIICIOBAHUM, a TaK JKe
HCIIOJIB30BAaTh €€ I
MPAKTUYECKOM NESATEILHOCTH;
Biaagern:
HaBBIKAMH CaMO0OOPa30BaHUs, B
TOM YHCJIC — UCIOJIb30BaHUS
MHTEpHETa U OUOJINOTEK B
MOKCKE U KJIacCU(UKAIUU
HalICHHON UHQOpPMAIIH 0
XHMHHU U METOJIaX XUMHUYECKHUX
HCCIICIOBAHNIA;
HaBbIKAMH PUMEHEHUS
HaWIeHHON MHGOPMAITIH JIJIst
pacuIMpeHus U yriayoneHus
3HAHW, HEMOCPEICTBEHHO HE
CBSI3aHHBIX CO cepoit
po¢eCCHOHATBHON
JIeSITCIIbHOCTH.

eKIus,
CaMOCTOSITE
bHas pabora,
maGopaTopH
ast paboTa

VO,
K/P,

PT

ba30Bblil ypOBeHb:
BOCIPOM3BOCTBO MOJy4YEHHBIX 3HAHUI B
X0JI€ TEKYLIEr0 KOHTPOJIS
IloBbINIEHHBI YPOBEHb:
NpaKTUYECKOe  MPUMEHEHHE
3HAaHUW B Ipoliecce
n1abopaTopHBIM paboTam

IMOJIYYCHHBIX
IIOArOTOBKH K

**- CokpamieHus GopM OIIEHOYHBIX CPENCTB CM. B mpruioxeHun 2 k PIT.




[Ipunoxenue 2
K paboueii nporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIUNHE «XHUMHUS»

HaumeHnoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpencTBa CpeacTBa dOC
CpelncTBO MPOBEPKM YMEHHUH IPUMEHSATH
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 .
2 (PT) paboTel oOywaromerocss W mo3Bossrommic | OOpasen pabodeld TeTpaau
OIICHUBATh YPOBEHb YCBOCHHSI UM y4eOHOTO
MaTtepuaa.
CpelcTBO KOHTPOJISI, OPraHW30BaHHOE Kak
crenuaibHas Oecema  IEIarorudecKoro
Vernplii onpoc  [pa00THMKAa ¢ 00ydarOIIMMCs Ha  TEMBI, Bormpocs o
3 cobeceoBaHre, [CBSA3aHHBIE C M3y4aeMOW AMCIUIUIMHOW, U TeMam/paszaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3HAHUI JMCIUTUIMHBI
00ydJaroerocs 1no OonpeneIeHHOMY paszieny,
TeMe, mpodemMe U T.11.
CucremMa CTaHAAPTU3UPOBAHHBIX 3a/JIaHHM,
Tect [MO3BOJIAIONIAS aBTOMAaTU3UPOBATh .
4 . ®DoHJ TECTOBBIX 3aJaHUN
(T) [IPOLEAYPY HW3MEpPEHUs YPOBHSA 3HaHUM H
yMeHMH 00yJaroerocs.

TunoBbie KOHTPOJIbHBIC 3a/I1aHUsl, KOHTPOJIbLHBIC BOIIPOCHI WJIM UHBIC MaTEepUaJIbI, H606X0)II/IMI)IC
AJIA OHE€HKH 3HaHHﬁ, yMeHHﬁ, HABBbIKOB M ONbITA 1€ATECJIbHOCTH, XaPAaKTCPU3YIOIIMX ITAIlbI
(l)OpMHpOBaHI/[ﬂ KOMIIeTEHIIMI B nmpouecce OCBOCHUA NTUCHUITJIMHBI

KoHTpoJibHbIE padoThI

Bapuant Nel
1. Kakue coenuuenus HaspiBaroTcs okcugamu? Kakue m3 npuBeneHHbIX okcusioB Fex0s, CrOs,
NO2, P20s, MnO, MnO; sBiisAtoTcst KUCJIOTHBIMU? Hanuiure ypaBHeHUs peaklMil B3auMojiei-
CTBHSA KHCIOTHBIX OKCHJIOB CO IIIECIOYaMH.
2. HanuiuuTe ypaBHEHHMs peakUMH, ¢ MOMOIIBK KOTOPBIX MOJKHO OCYIIECTBUTH CIIEIYIOIIHE
NpeBpalICHHs:

t',C
Fe—Fe:03+HCl —?—Fe(OH); — ?—Fe2(S04)s.
3. Hanummre ypaBHEHMs peakuuid B3aHMMOJEHCTBUS T'MJIPOKCHIA KaJIbLMA C CEPHOH KHCIIOTOM,
NPHUBOIANINX K 00pa3oBaHHIO CPEIHEH, KMCI0H W OCHOBHOI conel. Ha3zoBuTe mosyueHHBIE CO-
JH.



Bapuanr 2
1. Mcxo1 U3 NOJIOKEHHUs IEMEHTOB B IIEPHOJIMYECKOH CHCTeMe, JlaiiTe XapaKTepUCTHKY aTo-
MOB: a) cepsl; 0) Maprasua.
2. CocraBbte (OPMYIIBI OKCHAOB M IHAPOKCHJIOB IIEMEHTOB BTOPOIr0 MEPHO/IA, OTBEYAIOLIHUX HX
BBICHIEH CTENEeHH OKHCIeHHMs. Kak M3MEHSETCs KHMCIOTHO-OCHOBHOM XapaKTep ATHX COEIUHE-
HHH?
3. JlaiiTe onpeaeneHue MEeKTpOOTpUIaTeIbHOCTU. Kak H3MeHseTes 3eKTpOOTPHIIATEILHOCTD P-
aneMeHTOB B VII-A moarpymnne? Kak u3mMeHseTCs UX OKUCIUTENbHAS aKTUBHOCTE U ITOYeMYy?
4. HanumuTe 371eKTpoHHBIe GopMyiIsl aToMoB Zn 1 Cl ¥ cOOTBeTCTBYIOIMX HOHOB: Zn>*, CI”
Bapuanr 3
1. Ucronb3ys crpaBoyHbIe JaHHbIC TaGIHIIb], ONpeaeauTe n306apHbli Terosoii a3dpdexr AH 205
XUMHU4ecKoH peakuuu. Craenaiite BBIBOJ O BBIJACJIIEHMHM WIH MOIJVIOLIEHUH TEIUIOTHI B IpOLecce
peakuuu. Onpenenute uzmenenne suTponuu ASg B X0/1e XMMHMYECKOI Peaklnm, NpoTeKaro-
el mpu CTaHAAPTHBIX YCIOBHAX B WACATHLHOM ra3000pa3HOM cOCTOSIHMH. OOBACHHUTE 3HAK H3-
menenns AS’»s B pesymprate naHHOH peakumu. OmnpenenauTe H3MEHEHHME >Heprum I 'mb6ca
AG'298 B X0/1e XMMHYECKOH PEaKLMK, HCTIONb3Ys CIPaBOYHbIE JAaHHbIe Tabmuusl Ne 5. Tlo 3Haky
usMeHenus suepruu ['nb66ca AG208 ciienaiite BBIBOI 0 BO3ZMOKHOCTH CAaMONPOU3BOIILHOTO TIPO-
TEKAHMSI.

Bemecrso | Cocrosnue
B AH%05, Kl AG"0s, Kl S%os. Jix
MOJTb MO MOJIb - TPajyc
Cz2Ha» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

) HanUIIUTEe KHHETUYECKHUE YPAaBHEHUs CKOPOCTEeH NMpsMOM peakluuu, 00paTHON peaklMH U Bbl-
pa’keHHUE KOHCTAHTHLI PAaBHOBECHS,

2) onpejaenuTe, B KaKyK) CTOPOHY CMECTHUTCH XMMUYECKOE PABHOBECHE IPH YBEIIMYEHHH KOH-
LHEHTPALMHU TIEPBOTO UCXO/HOTO BEIECTBA, NOBBIIIEHHH TEMIEPATYPhl U YBEJIIMYEHUH JABJICHHUS.
1) 2COry+O21ry«=>2CO021) AH= -556,0 kI

2) Fe3041+COry—=3FeOy+CO2 ) AH= 34,6 ]Ik

Bapuanr 5
1. Beruucnure Maccy BaCly-2H>0, HeoOxoaumyto uis npurotorieHus S00r pactBopa ¢ Macco-
Boit jioeit BaCly 5%.
2. Beruncaute o6beM pacTBopa rHapokcuaa Hatpus p=1,41r/cm® (38%), HEOOXOMMMBIH s
MPUTOTOBJICHHS 2KI' MOIOIIETO pacTBOpa ¢ MaccoBoi moneit NaOH 10%.
3. Beranciure macey KoCOs, neodxoaumyto st npurotosiaenus 100mn 0,1M pactsopa.
4. Jns npurominenus antudpusza Kk Sn Bojael npudaBuiau 2i srunosoro cnupra CHsOH
p=0,8r/cm’. BbluuciauTe TeMieparypy 3amepsanus anTupusa.

Bapuant Ne6

I. Hanuuiure ypaBHEHUs JHUCCOLMAIIMM clieAyromux srekrpoiauTor: a) H3POs; 6) NH4OH; B)
CaCl; r) (CaOH)2SO4; 1) Ca(HCO:3)s.
2. JlonuuikTe ypaBHEHUs PeaKIMii, COCTaBbTE K HUM HOHHbBIE YPABHEHMSA:

a) CaCO;+HCl— 0) CaCl+Na3PO4—
3. K pactBOpy ykcycHOH KHCIOTHI mpuOaBHIM anerar HaTpus. B Kakylo CTOpPOHY CMECTHTCS
pPaBHOBECHE JMCCOLMALIMH YKCYCHON KUCIOThI?
4. BBIYMCIINTE PABHOBECHYIO KOHLEHTPALMIO MOHOB H' B pacTBOpe yKCYCHOM KHCIOTHI ¢ KOH-
ueHtpaimeit 0,1mMonw/n (cTenens aquccormalu passa 0,13).



TecToBbIC 3a1aHUA

3AJIAHHUE 1. (BbiOepuTe BApHAHTBl OTBETOB COIIACHO TEKCTY 3a/1aHus)
1. IIpocTrie BemecTra

- TIOJIU3TUIIEH

+: rpacdur

+: Genblit hochop

-: aMMHAaK

2. MonspHBIi 00BEM ra3a u3MepsaeTcs B

-: MOJIb

+: 1/MOTb

+: M3/kMONTB

-1 MOJIB/JI

3. Macca oaHoit a.e.M. paBHa

= 1r

+:1,66%10-24 r

-1 1,66%10-24 xr

+: 1,66%10-27kr

4. Mons J1000T0 Ta3a npH H.y. 3aHUMaeT o0bem 22,4 11 -
CIIICTBUE

-1 3aKOHA COXpaHEeHHUs MacChl BEelIecTBa

-1 3aKOHA MOCTOSAHCTBA COCTaBa

+: 3akoHa ABOrajpo

-1 3aKOHA KPaTHbIX OTHOLIEHHI

-1 3aKOHA DKBUBAJICHTOB

5. 1 monb AI(OH)3 neliTpanusyer ...... MOJIb COJISTHOM
KHCIIOTEI

-1

12
+:3
24

- 1,5

6. Peaxtus mexxay NaOH + H3PO4 oTHOCHTCS K peakiiu
. IPUCOEAMHEHUS

. pasnoxeHus

+: HeHTpanIU3aluH

-: TUApaTaluu

-: 3aMeIICHHS

7. DKBHUBAJEHT — 3TO peajbHas UM YCIOBHAs YacTHIA
BEIIIECTBA, KOTOpast B JaHHON KHCJIOTHO-OCHOBHOM
peaxiy YKBUBAJICHTHA OJHOMY KaTHOHY BOJIOPOJA UITH
B JIAHHOM OKHUCIIUTEIbHO-BOCCTAHOBHUTEIIHHOM peaKinu
OJIHOMY ......

- IO3UTPOHY

-: IPOTOHY

+: JJIEKTPOHY

-: KBapKy

- HEUTPOHY



8. Maccy BeliecTsa, B31TOro B KoJIM4ecTBe | MOJIb,
Ha3bIBAIOT ...... Maccoi

- CYMMapHOM

- AaTOMHOH

-: IKBMBAJICHTHOM

+: MOJISIpHOH

- MOJICKYJISIPHOMH

9. IlpocToe BeiecTBO (B OTIIMYKE OT CIIOKHOTO) — 3TO
+: 030H

-: (heHon

-1 coJia

- METaHOII

+: rpadur

10. HanOonpumii paauyc aroma HMeET

- K

-: Na

- Li

+: Rb

--H

11. DneMeHT TpeThero NepHoa. .. MMeeT BhICILYIO
CTerneHb OKHUCIIeHHus +4

: pochop

: CKaHJIHH

- TUTaH

+: KpeMHuii

- QJIIOMUHUKN

12. DnexkrpoHHy KoHpurypanuw 1522s22p63s23p5 umeer
aTom

-: ocdopa

+: xyopa

-: 6poma

-: hropa

-1 azoTa

13. Crenenb OKUCIIEHHS aTOMa XpoMa B
COEIMHEHHH. . .paBHA +3

- CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOHPUTYpALHs BHEIIHETO
9HEpPreTHYeCKOoro ypoBHs aToMa docdopa
+:...3523p3

-1 ...3s23p5

- ...4824p3

- ...2822p5

-1 ...4s24p5



BOITPOCHI K 3AYETY

1. CrexuoMeTpu4ecCKrue 3aKOHBI: 3aKOH COXPaHEHHWS MacChl, 3aKOH TOCTOSHCTBA cocraBa. 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. [lopsAaok 3amojHEeHUs aTOMHBIX OpOHWTalIel B
MHOT'03JICKTPOHHBIX aTOMaX.

4. Ilepuonuueckass cucrema snemeHToB J[. M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB aTOMOB (pagmnyc aTroMma, SHEPTHs HOHM3AI1H, CPOJICTBO K DIEKTPOHY,
ANEKTPOOTPHUIIATEIPHOCTD). DHEPreTHUYECKUE JHarpaMMbl MHOT'O3JIEKTPOHHBIX aTOMOB.

5. OOpazoBaHue XUMHUYECKON CBSI3U, €€ XapaKTCPUCTUKH: DHEPTUs, MJIUHA, IMOJSIPHOCTb.
[TepexpriBanue AQO. CBsizu 6- U 7w-TUna. OnucaHWe KOBAJICHTHOW XMMHUYECKOW CBSI3U METOAOM
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 MOJIEKYNT 2 TMepuoja.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JIJIMHA CBSI3U, DHEPTHUS CBSI3U, MAarHUTHBIC CBOKCTBA)

8. Ilpenckazanue reoMEeTpUUYECKOTO CTPOEHUSI MOJIEKYJI METOAOM OTTAJIKMBAHUS AJIEKTPOHHBIX
nap (meron ['minecnu) u MeTo0M BasIeHTHBIX cBsi3eil. ['eomerpus monekyn BeClz , BFs, CHs , NHz u
H20.

9. BemecTBa ¢ MOJNIEKYISIpHON CTPYKTYpoOil (pumepsl). MexxMoneKynspHble B3aUMOACHCTBUS.
Cunbl Ban-nep-Baanwsca (tpu cocraBnstoninx). Bomopoanas cBsizb. OcobeHHOCTH (PTOPOBOIOPOIA,
BOJIBI 1 aMMHaKa, 00YCIOBICHHBIE BOJOPOAHBIMU CBS3SIMH.

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

11. OcHOBHbBIE TOHATHUSA W ONPEICICHUS TEPMOJUHAMHKU. DHTAJBIHS CUCTEMBL. DHTAIbIUS
XUMHUYECKON peaKIuu. DKCIEPUMEHTAIbHOE ONPEIETICHUE SHTAIBIINN PEAKINU (Ha IPUMEpE peakinuu
HelTpanu3anumn).

12. 3axon I'ecca. CnexctBusi u3 3akoHa ['ecca. CrocoObl pacyeTa SHTAJIbIMHA peakuuid ¢
MCIOJIb30BaHMEM 3aKoHa ['ecca (Ha KOHKPETHBIX MMPUMEPAX).

13.  DHranmpnus obOpazoBaHusi BemiecTBa. CTaHAAPTHOE COCTOSHUE SJIEMEHTAa W BEIIECTBA.
Pacyer sHTanmemuii peaknuii MO CTAaHAAPTHBIM JHTANBIUSAM O0pPa30BaHUS BEIIECTB (Ha KOHKPETHOM
IIpUMeEpe).

14. CaMonpou3BOJIbHBIE W HECAMOMPOHM3BOJIBHBIE MPOLECCHl (MpUMeEpbI). Makpo- u
MUKPOCOCTOSIHUSI CUCTEMBI. TepMoJAMHaAMUYECKass BEPOSITHOCTb W 3HTponus. Bo3pactanue sHTponuu
Kak JBMXKYILas CUJIa CaMOIIPOU3BOJIBHOTO MPOIIECCa.

15. OHTponus BemecTBa. 3aBUCHMOCTb JHTPONUHM BEIIECTBA OT TEMIeEpaTypbl, 00beMa,
arperaTHOr0 COCTOSIHUSA. OJHTpoOnus o0pa3oBaHusi BemecTBa. [Iporecchl, COMPOBOXKIAIONTUECS

YBEJIMUEHUEM U YMEHBIIEHUEM DHTPOIMH (IIPUMEPHI).



16. DuTpomms BemecTBa. DHTpOMUs XUMHUECKoW peaknuu. CrocoObl pacyeTa SHTPOIHH
XUMHUYECKON peakiuy (Ha KOHKPETHBIX TPpUMepax).

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 ['mb6Oca XMMHUUECKOW PEaKIMy OT TeMMepaTyphl (SHTAJILIUKWHBIN U
SHTPONUITHBIN (hakTOphI Mporiecca). JHeprus ' m6dca u caMonpor3BOIBLHOCTD MpoLiecca.

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

20. 3aBUCHMMOCTb CKOPOCTM XHUMHUYECKOW peaKkIUu OT KOHUeHTpanuu. (OCHOBHOHM 3aKOH
XUMHUYECKON KHHEeTUKH. KuHeTHdeckoe ypaBHEHHME M TOPSAJOK pPEaKIUu. KCHEPUMEHTAIbHOE
oTpezieNieHUE 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 SHEePrur aKTUBAIMU XUMHUYECKOW peakluu
(KOHKpETHBIN TpUMep).

22. Karanus. BnusHue karanu3aTopa Ha CKOPOCTh XUMHUYECKON peakuuu. [IpuuuHbl BIUSHUS.
['oMorenHsbIif U reTeporeHHblil karanu3. [IpumMepbl MPaKTHUECKOrO HWCHOJIB30BAaHUS KaTaau3aTOPOB
JUIS U3MEHEHHUS CKOPOCTH peakuuu. MHrubupoBanue peakiiuii.

23. XuMmudeckoe paBHOBecHE. YCJOBHsS XMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS
XUMHUYECKOH peakunu. TepMoaMHaMUYECKUI BBIBOJ KOHCTAHTHI PAaBHOBECHSI.

24. OOpatuMmble xuMuyeckue peakiuu. CKOpocTh OOpaTUMBIX XUMHUYECKHX pEeaKIUi.
Kunernyeckoe omnucaHue XUMHYECKOTO paBHOBECHS (CBA3b KOHCTAaHTHI PAaBHOBECHUS! PEAKIIMU C
KOHCTaHTaMH CKOPOCTEH MPSMOTO ¥ 0OpaTHOTO MPOIIECCOB).

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

BOITPOCHI K DK3AMEHY

1. PactBopsl. Knaccudukanys pacTBOpOB MO CTENEHU AUCIIEPCHOCTH. MecTo pacTBOPOB Cpeau
IpYTUX JUCIEpPCHBIX CHUCTeM. PacTBopuMOCTh TBepAbIX BemecTB B Boje. KoadduuueHt
pactBopuMocTd. HachllieHHbIe, HEHACHIIIIEHHBIE U TIEPEChIIIEHHbIE pacTBOPHI. TeroBbie 3pGeKThl npu
pacTBOPEHUH.

2. PactBopbl. CrtocoOBI KOJIMUECTBEHHOTO BBIPAKEHHS COCTaBa pacTBOPOB. MaccoBasi, 00beMHast
U MoJbHas Joiau. MaccoBas, MOJspHas UM HOpMajbHas KoOHLEHTpauuu. MonsneHocTb. Ilepexon ot
OJTHOTO CIIOcO0a KOJUYECTBEHHOTO BBIPAXKEHUS cOCTaBa pacTBopa K Jpyromy. Haiitm maccoByro,
MOJIIPHYIO U HOPMAJIbHYIO KOHIEHTpPAllMUd pacTBOpa XJOpuJa Kajibliusig ¢ MaccoBoil monert 20%.
IInotHOCTH pacTBopa 1,2 r/evs,

3. PacTBOpHI HEIMEKTPOINTOB. J{aBlIeHNE HACKHIIIEHHOTO Mapa pacTBOPHUTENS HAJ PACTBOPOM H
HaJ YUCTBIM pacTBopuTeneM. 3akoH Payma. Kak MoXHO paccuMTarh MOBBIIIEHHE TEMIIEPATYPHI
KUIIEHUS ¥ TIOHM>KEHUE TeMIIepaTyphl 3aMep3aHusl pacTBOpPa M0 CPAaBHEHHIO C PaCTBOPUTEIEM?



4. B yeM cOCTOMT CYyImIHOCThH siBieHHe ocMmoca? Kak ompenenuTh BETHMYUHY OCMOTHYECKOTO
JABJICHUS B pacCTBOpax HeAneKkTpoiauToB? 3akoH Bau-I'odda.

5. DnexTponutuyeckas auccounanus. {uccouumanusi cnabbIX AJIEKTPOIUTOB KaK PaBHOBECHBIN
npouecc. CTeneHp AUCCOUMALMKA M KOHCTaHTa Auccouuanuu. PakTopbl, BIUSIOIIME Ha IIPOLECC
nucconuanui. 3akoH pa3dasinenus OcBanbaa. Kak OyneT BIUATH HA COCTOSIHHE PaBHOBECHUS YKCYCHOM
KHUCJIOThI BBEJICHUE B CUCTEMY alleTara HaTpus?

6. PactBOpBI 21eKTponuTOB. [lucconmanusi cpeHUX, KUCIBIX U OCHOBHBIX cojieil. Jluccormanus
KHCJIOT UM ocHOBaHMi. CryneHuaras aucconuauus. [IpuBenure npumepsl. Vcnosb3oBaHue 3aKOHOB
Payns u Baut-I'odda s onmcanust cBOMCTB 37eKTpotUTOB. M30TOHMYECKH KO3(PDHUITHEHT.

7. Peakuuu wuOHHOrO OOMEHa B pPAacTBOpAaxX AJIEKTPOJIUTOB. YCIOBHS MPaKTHUECKOM
HEeoOpaTUMOCTH MPOTEKaHHUsI peakuuil HOHHOro oOMeHa. HamuiuTe MONEKYyIspHbBIE M HOHHO-
MOJIEKYJIIPHBIE YPABHEHUS PEAKIUN, WIUTIOCTPUPYIOIIUX 3TH YCIOBHUS.

8. ManopactBopumble 31eKTponuThl. PaBHOBEcHe B cucteme ocajiok — pactBop IIpousseneHue
pacTBOPUMOCTHU. YCJIOBUS 00pa3oBaHMs U pacTBOpeHHs ocaakoB. OOpa3oBaHUE OCAIKOB M IJIEMEHTHI
KaueCTBEHHOI'0 aHAJIN3a.

9. XKectkocTh BOAbl. BpeMeHHass M MOCTOSIHHAs >KECTKOCTh. METOMbI CHUXKEHHS >KECTKOCTH
BOJIBL.

10. DnexTponuTHyeckas auccouuanus Bonabl. MoHHoe mnpousBeneHue BoAbl. BoaopoHbIii
nokasarensb. [llkana BogopoaHoro nokasarens. Konopumerpuueckue U NOTEHIHOMETPUUECKHUE METOIbI
onpenenenust pH cpenpl. Muaukatopsl. I3MeHeHne OKpacKyu MHAMKATOPOB B 3aBUCUMOCTU OT PEAKLIUU
Cpelbl.

11. T'uaponus. I'maponu3 coneil. KonndecTBeHHBIE XapaKTEPUCTUKU Mpoliecca TUAPOIU3A.
Crenenp ruAponu3a M KOHCTaHTa ruaponusa. CMelleHMe paBHOBECHs IpolLecca THUIPOJIH3a.
HeoOpatumblit rugponus. Hamummre B MOJEKyISIpHOM M HOHHO-MOJIEKYJSIPHOM BHJE ypaBHEHUS
peakiuii tuaposnusa cieayromux coneit: FeCls, KsPOs, NaxSO4, Al2Sz . Ykaxure peakiuio cpeibl B
BOJHBIX PAaCTBOPAX ITUX COJICH.

12. OxucnurenbHO-BOCCTAaHOBUTENbHbIE peakiMyu. CTeneHb OKUCIEHUs 3iaeMeHTa. OKUCIUTENh
u BoccTraHoBUTENb. [lpolecchl oOkucineHus M BoccTaHoBieHudA. [lpuBenute mnpuMepbl THUIHMYHBIX
okHcauTene u BoccTaHoBuTeneil. Kakue mporeccsl mpenctaBisioT co0oil mporecchl OKUCIEHUs, a
KaKre BOCCTAaHOBJICHUS:

S2->30 Cr,07* ->Cr* Mg®->Mg*? 02 +2H,0->40H"

13. Knaccudukanus OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuil. [IpuBeaute mpuMeps
peakuuii kaxnaoro tuna. CocTaBbT€ YpaBHEHHMS COOTBETCTBYIOUIMX PEAaKLMH C IMOMOIIBIO METoJa
3JIEKTPOHHOTO OanaHca.

14. Xapaktep B3auMOJICHCTBHS METAJIOB C BOJOW, PacTBOpaMHU COJIEH, Ienodell W KHUCIOT.
OCoOeHHOCTH B3aWMOJICHCTBHS METAJUIOB C KOHILIEHTPUPOBAHHOM CEpHOM KHCIOTOM M a30THOU
kuciotoi. Kak pearupyer sxene3o ¢ CHIBHO pa30aBiIeHHOH, pa30aBiIeHHOW M KOHIIEHTPUPOBAHHOU
a30THOM KucaoToi? CocTaBbTe ypaBHEHUS COOTBETCTBYIOLIUX PEAKLIUM.

15. BO3HHUKHOBEHHME CKayka IMOTCHIIMAla Ha TpaHWIle METAI-pacTBOp COIU MeTajia.
CraHmapTHBIN 3JIEKTPOAHBIN NOTeHIMal. Psa cTaHAApTHBIX 3JIEKTPOHHBIX MOTEHIMAJIOB METAJIIOB.
Kaxkue BbIBOZIBI MOKHO ClI€TIaTh UCXO/IS U3 MOJIOKEHUS MeTallia B psiay?

16. BoopoiHbiii 31eKTpoA. Y CTPOHCTBO U 3JEKTPOIHbIE Mpolecchl. CTaHIapTHBINA BOJOPOIHBIN
ANEKTPOA. 3aBUCUMOCTh BEJIMUMHBI ITOTEHIIMAjIa BOJOPOIHOTO 3JeKTpoaa oT pH cpensl.



17. TanbBanuueckue »dieMeHTbl. Kak MOXHO TMPAKTUYECKH OINPEAETUTh AIIEKTPOIHBIH
noTeHIman Merauia? Ot Kakux (PaKkTOpOB 3aBUCHUT BEJIMYMHA JICKTPOIHBIX MOTEHIIUAIOB? YpaBHECHUE
Hepncra. YpaBuenue HepHcTa 1711 METaNIMUECKUX 3J€KTPOIOB IIPU CTAHAAPTHBIX YCIOBUSIX.

18. Tumbl  ranbBaHUYECKUX  DJIEMEHTOB.  XHUMHUYECKHE,  KOHIICHTPAI[MOHHBIE U
TepMorainbBaHndeckue nemMeHTsl. J.J[.C. ranpBaHnuecKux 31eMeHTOB. [IpuBenure npumepsl. YKaxuTe
MPOLIECCHI, IMPOTEKAIIIME Ha 3JeKTponax, M paccuutaiite DJ[C MeIHO-UMHKOBOIO XMMHYECKOTO
raJIbBaHUYECKOTO JIEMEHTA.

19. OOparumple U HeoOpaTUMBIE 3JIEKTPOJHBIC Tporecchl. OOparumble W HeoOpaTUMBbIE
aneKkTpoabl. Turbl 00paTUMBIX 371eKTpo10B. [IpuBeauTe NpUMeEpHI.

20. Koppos3uss wmetamioB. Krnaccudukanus KOpPpO3UOHHBIX TPOIECCOB. XUMHUYECKass W
aleKTpoxuMuueckass kKopposus. IIpuBeaure npumepsl. MUKpO - U MakporajabBaHUYECKHE 3JIEMEHTBHI.
[IpuunHBI JIEKTPOXUMUYECKON MeTEPOreHHOCTH MOBEpXHOCTU MeTauia. Kakue mpouecchl IpOoTeKaroT
IIPU KOPPO3UHU LIMHKA C PUMECSIMHU KeJle3a B KUCIIOM cpene?

21. DnexTpoAHbIe TMpOLECCHl NPU KOPPO3UMH MeTaioB. KaTogHble peakuud B KHCIBIX,
HEUTPAIbHBIX U IIEJIOYHBIX cpenax. YeM MOXKeT ObITh BbI3BAHA AJIEKTPOXMMHUYECKAs T€TEPOreHHOCTh
MMOBEPXHOCTU MeTasuia?

22. Tlonapuzauus U AENONspU3alus AEKTpoaoB. Kak BIUSIOT 3TH MPOILECCHl HA KOPPO3HIO
MeTauioB? B 4eM cOCTOUT CYyHIHOCTh BOJAOPOIHOM U KUCIOPOJHOM JIenonsipu3auun’?

23. DIEKTPONIU3 ¢ PACTBOPUMBIMU M HEPACTBOPUMBIMHU 3JeKTpoaaMu. [lopsaok paspsiga HOHOB
Ha DJJIeKTpoJax Impu siaekrtposnnze. 3akoHbl Dapanes. IlpakTuueckoe MNpUMEHEHHE MPOLIECCOB
3JEKTPOJIN3A.

24. CnocoObl 3alUThl METaNIOB OT KOPpO3uW. MeTalmndeckrue KaToJIHble M aHOJHBIC
MOKpBITUS. PaccMoTpuTe Ha KakoM-TuOO TpHUMEpEe MEXaHU3M 3allUTHOrO JCWCTBHE aHOIHOTO
METaJUIMYECKOr0 MOKPBITUS B KUCIION Cpefe.

25. CnocoObl 3alUThl METaNIOB OT KOpPpo3uu. MeTannudeckue KaTOAHbIE U aHOJHBIE
nokpeITHs. Kak mporekaeT KOppo3uss MeTajla C KaTOAHBIM METAJUIMYECKUM IOKPBITUEM IMpH
HapyILIEHUHU €ro LIeIOCTHOCTH B BOJIHOM Cpelie B MPUCYTCTBUU KHCIOpoaa?

26. CriocoObl 3alIUTHl METAJUIOB OT Koppo3uu. HemeTannndeckue 3aliMTHBIE TOKPBITUS. Buabl
HEMETAJUTMYECKUX 3aUIUTHBIX TOKPBITUN U UX IPUMEHEHHUE.

27. CriocoObl 3alIuThl METAIIOB OT KOPpO3uu. XuMudeckas o0pabdoTka cpensl. PerynupoBanue
pH, ynanenue kuciopoza.

28. CrocoObl 3alIUThl METAIOB OT KOPPO3WHU. DIEKTpoXuMHUYeckas 3ammuta. [IpoTekTropHas
3alllUTa U KaTOJHAs 3allUTa.

29. OcobGeHHOCTH OpraHWYecKUX coenuHeHuil. Teopus xumudeckoro crpoeHus. M3omepus u
romouiorus. Knaccudukaiiys, CTpoeHre 1 HOMEHKIIATypa OPraHuYeCcKUuX COeIUHEHUH.

30. Knaccudukaiys opraHu4ecKuX peakiuii Mo XapakTepy XUMUIECKON CBSI3U. YTIEBOIOPOIbIL:
QJIKaHbI, [IMKJIOAJIKAHBI, AJIKEHBI, AIKUHBI, aJTKaJUEHbI, ApOMaTHUYECKUE COCTUHECHMUSL.

31. IlpowsBomHBIE YIIIEBOAOPOIOB: TalOTEHIPOU3BOIHBIC, CIUPTHI, ANBJIETHIbI U KETOHBI,
(eHoIbI, pocThie FUPHI, KAPOOHOBHIE KUCIOTHI, CII0KHBIE 3(PUPbI, HUTPOCOSTNHEHUS, aMHHBI.

32. MoHOMepbl, OIUTOMEpPhl U TMOJUMEpPhl. MeTOAbl TONyuYeHHUs TMONIUMEpoB. Peakiuu

noJIMmMepuru3aliui 1 NOJIMKOHACHCALIUH. CTpOGHI/Ie U CBOICTBa MOJIMMCPOB.



IIpumepsnl OMJ1€TOB /11 3a4eTa

MUHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
®OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BbICHIET'O OGPA3OBAHUSA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)

HOII «Xumbuorex» / Jlucuumimaa «Xumus» / 2017/2018 yuedHblii roa

Buiaer Ne 3

1. OcHOBHbIE MOHATHUS U ONPEICTICHHS TEPMOIUHAMUKNA. DHTANBINS CUCTEMbI. DHTANBIINS
XUMHUYECKON peakluu. DKCIEePUMEHTaIbHOE ONpeAesieHUE SHTAIBIINH PEaKiuu (Ha mpuMepe
peaKuuy HeUTpanu3aIum).

2. IlpenckazaHue reoMETPUUECKOrO CTPOCHHS MOJIEKYJ METOJOM OTTAIKUBAHUS JIEKTPOHHBIX Map
(merox I'mmecnv) 1 MeTOIOM BalieHTHBIX cBsizeil. ['eomerpus monekyn BeCly , BFs, CHs , NH3
u H20.

3. CKOJIbKO TPaMMOB IIMHKA PACTBOPHIIOCH B COJISTHOW KHCIIOTE, €CITM U3BECTHO, YTO B XOJIC ITOM
peakiuu NPy HOPMAJBHBIX YCIOBHSIX BBIIEIWIOCH 1,2 71 BOgOpoa.

Honent HOL| Xumbrorex, K.X.H., TOIIEHT /Kyckos A.H./
N.o. pykoBoautens HOLL Xumbuorex, k.0.H., T0LeHT /Topmnna E.C./
VYTBepxkaeHo Ha 3aceganud . 201 1., mpoTokon Ne (coct. A.H. Kyckog)

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMCKOM ®EJEPAIIMA
OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/’KETHOE OBPA3OBATEJIbBHOE
YUPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHUH NOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

HOILI «Xumbuorex» / Incuumiauna «Xumus» / 2017/2018 yueOnbIii rog

Buiaer Ne 6

1. 3akon ['ecca. Cnenctus us 3akoHa ['ecca. CriocoObl pacueTa SHTaIBIHNMN peakuii ¢
HCIOJIb30BaHNEM 3aKOHa ['ecca (Ha KOHKPETHBIX MPUMEPAX).

2. Duepreruueckue auarpamMmbl MO IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJ 2 TIepHoJa.
3aKOHOMEPHOCTH B U3MEHEHUM UX CBOWCTB (AJIMHA CBSI3U, DHEPIHsI CBSI3U, MATHUTHBIE
CBOICTBA).

3. Bo ckonbko pa3 ymeHbmuTcst ckopocTh peakiuu 2NO + O2 = 2NO2 npu pazbaBiieHUN cMecH
pearupyromux ra3oB B 3 paza? CoctaBbTe HOpMYITy JIJIs1 OTIPEIeTICHUSI KOHCTAHTHI pAaBHOBECHS
JTAHHOW peaKIuu.

Houent HOLl Xumbnortex, K.X.H., IOLEHT /Kyckos A.H./

HN.o. pykoBoautens HOLL Xumbunorex, k.6.H., 10LIEHT /Topuuna E.C./

VYTBepxkaeHo Ha 3aceganun . 201 1., npoTokon Ne (coct. A.H. Kyckog)



MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
®OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/’KETHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BbICHIETI'O OGPA3OBAHUSA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)

HOII «Xumbuorex» / Ilucumnmmaa «Xumus» / 2017/2018 yuedHblii roa

Buaer Ne 10

1. BiusHue TemnepaTypbl Ha CKOPOCTb XUMUYECKOM peakuuu. [IpuunHbl BAMSHUA (10J11 aKTUBHBIX
MOJICKYJI U pacnpenenenue boiasiiMana). YpaBHenue Appennyca. JHepreTHIecKuii mpoduib
XUMHUUYECKON peaklMU. DKCIIEPUMEHTAIBHOE OIIPEIEIICHUE YHEPTUU AKTUBALIMM XUMUYECKON
peakuuu (KOHKPETHBIH IpUMep).

2. 3aBucuMocCTbh SHeprun [ m60ca XUMHUYECKOW PeaKIMy OT TEMITEPATyphI (FHTATBIUHHBIN 1
SHTPONUIHBIN (haKkTOpbI Mporiecca). JHeprus ' médca u camonpor3BoIBHOCTD MTPOLIECCa.

3. CocTaBbTe 2MEKTPOHHYIO (GOpMyITy aTOMa THTaHa U MoHOB TuTaHa Ti2* u Ti*". K kakomy
3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS THUTaH? [IpuBeuTe 31eKTPOHHBIE aHAJIOTM TUTAHA.

Houent HOLl Xumbnortex, k.X.H., IOLEHT /Kyckos A.H./
WN.o. pykoBoautens HOLL Xumbunorex, k.0.H., TOIEHT /Topmuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKHU POCCUNCKOM ®EJTEPALINA
®EJTEPAJTIBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE OBPA3OBATEJIbBHOE
YUYPEXKJIEHHUE BBICHIEI'O OGPA30BAHUS
«MOCKOBCKHUH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

HOII «Xumbuorex» / Iucuumianna «Xumus» / 2017/2018 yuedubiii roa

Buaer Ne 12

1. Obpatumble xumuyeckue peakuuu. CKOpPOCTh OOpaTUMBIX XUMHYECKHX pPEaKIIMM.
Kunetnueckoe onmucaHne XMMHUYECKOTO paBHOBECHUs (CBA3b KOHCTAHTHI PABHOBECHUS pEaKIUU
C KOHCTaHTaMH CKOPOCTEH MPSIMOro U 00paTHOTO MPOIIECCOB).

2. Omneprusa ['m66ca. CrannaptHas sHeprust [ m66ca o6pazoBanus Bemiecta. CTangapTHast
sHeprus ['m60ca xumuyeckoit peaknuu. CriocoObl pacueTa cTaHgapTHOU >Hepruu ['mdoca
XUMUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3obOpasure rpadyuyecky ¢ MOMOIIBI0 METo/1a BaIeHTHBIX cBs3el (BC) u 00bsACHUTE MEXaHU3M
o6pazoBaHus MoseKynsl SiFs 1 nona [SiFe]?. YKakuTe THIIBI 06pa3ylONIIXCcs XHMUYECKHX
CBsI3€H, UX KPATHOCTh U MEXaHU3MBI MX 00pa30BaHHS

Houent HOLl Xumbnorex, kK.X.H., TOLIEHT /Kyckos A.H./

N.o. pyxoBogutens HOL Xumbnorex, k.0.H., TOIIEHT /Topmna E.C./

VYTBepxkaeHo Ha 3acemanuu . 201 1., mpoTokox Ne (coct. A.H. KyckoB)



IIpumepsbl 3K3aMeHANMOHHBIX OUJIETOB

MUHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BbICHIET'O OGPA3OBAHUSA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)

HOIl «Xumbuorex» / Ilucunnmmaa «Xumus» / 2017/2018 yuedHblii roa

Bbuaer Ne 1

1. CrexuoMeTpuyecKkue 3aKOHBI: 3aKOH COXPAaHEHHsI MACChl, 3aKOH IOCTOSIHCTBA cocTaBa. Mx
POJIb B XMMHH U COBpEMEHHAs TPAKTOBKa. [ 'a30BbIe 3aKOHBI: 3aKOH ABOTaJIpo, ypaBHEHUE
MenpeneeBa-Knanelipona.

2. KommiekcHbie coequHeHus (mpumepbl). OCHOBHBIE TOHATHS: KOMILIEKCOOOpa3oBaTelb,
JUTaHa, KOOpAUHAIIMOHHOE YKciio. OOpa3oBaHUE KOMILJIEKCHBIX YaCTHUIl B paCTBOpax.
CTynquaTI)IC KOHCTAHTHI O6p3,30BaHI/I$I KOMIIJICKCHBIX YaCTHUIl 1 KOHCTAHTBI UX yCTOﬁQHBOCTH.

3. Hanmummure snektponnyto hopmyiny atoma cepbl. K kakomMy 2JIeKTpPOHHOMY CEMEHCTBY (TUITY)
OTHOCUTCS cepa? YKaKUTE BaJICHTHBIC 3JIEKTPOHBI, PACIIPEICTUTE UX 110 SHEPTETUYECKUM
siyeiikaM B HOPMaJIbHOM U BO30YK/IEHHBIX COCTOSHUSIX.

Houent HOLl Xumbnorex, K.X.H., JOLEHT /Kyckos A.H./
WN.o. pykoBoautens HOLL Xumbunorex, k.0.H., TOIEHT /Topmuna E.C./
YTBepxkaeHo Ha 3aceqanuu . 201 1., mpoTokoa Ne (coct. A.H. Kyckog)

MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPAIIUU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHHUE BbBICIHIEI'O OBPA30OBAHUSA
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

HOII «Xumbuorex» / Jlucuunmianna «Xumus» / 2017/2018 yuedHblii roa

Buaer Ne 4

1. Xumunueckoe paBHOBecHe. Y CIOBHS XMMHUYECKOTO paBHOBecus. KoHcTaHTa paBHOBECHs
XUMHUYECKOHN peakuy. TepMOaMHaMUUYECKUI BBIBOJ KOHCTAHTHI pABHOBECHS.

2. 3aBHCHMOCTH 3JICKTPOJHOTO TMOTEHIMAjda OT YCIOBHH IMPOBEICHUS pPEaKIMH. Y paBHCHUE
HepHncra.

3. Bprumcnure: a) MacCOBYIO JIONIIO PACTBOPEHHOTO BemecTBa (111, %); 6) HopMansHOCTE (CH); B)
MoJsipHOCTB (CM); T) MossutbHOCTB (Cm ); 1) Tutp (T) pactBopa HaPO4, momydenHoro npu
pactBopenuu 18 r H3POs B 282 cM® BOfIBI, €CIIH OTHOCHTEIBHAS IIIOTHOCTH TIOMY4EHHOTO
pactBopa coctabnser 1,031 r/cm®

Houent HOLl Xumbnorex, kK.X.H., TOLIEHT /Kyckos A.H./

N.o. pyxoBogutens HOL Xumbuorex, k.0.H., TOIIEHT /Topmna E.C./

VYTBepkaeHo Ha 3acemanun . 201 1., mpoToko Ne (coct. A.H. Kyckon)



MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BbICHIETI'O OGPA3OBAHUSA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM IMOJINTEX)

HOIl «Xumbuorex» / Ilucuunimaa «Xumus» / 2017/2018 yuedHblii roa

Bbuaer Ne 7

1. Durponus BemecTBa. 3aBUCUMOCTh SHTPOIHUHU BEIIECTBA OT TEMIIEPATyphl, 00beMa, arperarHoro
cocTostHUS. DHTponus oOpa3oBaHHs BemlecTBa. [Ipoliecchl, conmpoBoKIatONINECS
YBEJIMYCHUEM U YMEHbBIIIEHUEM SHTPONUU (TIPUMEPHI).

2. Tlepuoamueckas cuctema snemeHToB J[. . MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
aTOMOB (paJnyc aToma, SHEPIrHs MOHU3AIUHU, CPOJCTBO K DJIEKTPOHY,
ANEKTPOOTPHUIIATETILHOCTD). DHEPreTUYECKUEe IUarpaMMbl MHOTO3JIEKTPOHHBIX 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.

Honent HOL| Xumbrorex, K.X.H., TOIIEHT /Kyckos A.H./
N.o. pykoBoautens HOLL Xumbuorex, k.0.H., T0LeHT /Topmnna E.C./
VTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMCKOM ®EJEPAIIMA
®EJEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHHUE BBICHIEI'O OGPA30BAHUS
«MOCKOBCKHUH NOJJUTEXHUYECKHW YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

HOII «Xumbuorex» / Iucuumianna «Xumus» / 2017/2018 yuedubiii roa

Buaer Ne 17

1. CwmenieHne XMMHYECKOTO PAaBHOBECHS NpPU M3MEHEHUHM BHEIHUX ycinoBuil. [Tpuniun Jle
[laTenbe: TepMOAMHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

2. T'maponu3 Kak MpUMeEp NPOTOJIUTHYECKOTO paBHOBECHs. [ MAPOIM3 KaTHOHA U aHHOHA
(mpumepst). [lonHbIi (He0OpaTUMBIN) THAPOINU3 (IPUMEPHI).

3. Peakuust ropeHus )KUIKOTO STHIIOBOTO CIIUPTA BBIPAXKAETCS TEPMOXUMHUYECKUM YPABHEHUEM:

C2HsOH(x) + O2(t) = 2C0O2(r) + 3H20(x); AH=7?

Brruuciute TemnoBoii 3 GEeKT peakium, €Ciiu U3BECTHO, YTO TEIUIOTH 00pa30BaHMs
C2Hs0H(x), CO2(r) 1 H2O(3x) cooTBeTCTBEHHO paBHBI, kJ[»k/Moub: -277,67; -393,51 u -285,84.

Houent HOLl Xumbnorex, kK.X.H., TOLEHT /Kyckos A.H./

N.o. pykoBoautens HOLL Xumbunorex, k.0.H., T0LeHT /Topmmna E.C./

VYTBepxkaeHo Ha 3aceganun . 201 1., npoTokon Ne (coct. A.H. Kyckog)



7. Y4eOHO-MeTOAUYeCcKOe U MHPOPMAIIHOHHOE 00ecrieYeHHe
AUCHUTLINHBI.
a) OCHOBHAas JIUTEeparypa:
1. Xumus: yuyeOHUK W TIPaKTHKyM JJIs NpUKiIagHoro OakanaBpuata / T.B.

MapteinoBa, .B. ApramonoBa, E.b. 'onyHoB — M.: M3nartenscTBo FOpaiir,
2015. — 393c.

0) 1oNOJIHMTE/IbHAs JIUTepaTypa:
1. 3agaun wu ympaxsenus mno obOmed xummu / HJL T'muaka — M.:
m3aarenscTBo «K KHOPYCy, 2012, — 248 c.

B) IPOrpaMMHOe o0ecneYeHne 1 MHTePHeT-Pecypcehl:
[IporpammHOe oOecrieueHrEe U HUHTEPHET-PECYPCHI HE MPETyCMOTPEHBI.

8. MartepuajibHO-TeXHUYECKOE o0ecnevYeHue I CIUIIUHbI.
JInss  mpoBeAeHHMs  3aHATHUH  MCHOJB3YIOTCS  JICKIIMOHHBIC  ayJIUTOPUU U
crienMau3upoBaHHble yueOHble jaboparopun HOIL[ Xumbuorex, ocHaleHHBIC
BCEM HEOOXOAUMBIM OOOPY/IOBaHMEM M METOJAMYECKUMH MaTephajiamu s
MPOBEICHUSI JICKIIMOHHBIX 3aHATUNA U J1a00paTOPHOTO MPAKTUKyMa MO JUCIUIIIINHE
«XUMHUSD.



Ipunoocenue

CTpyKkTypa U coaepkaHue JUCHUILIMHBI « XHMUD)
no HanpasJjeHno noAroroBku 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBAY

(cmemmasucT)
Buabi yueOHoli padorsl, Dopm
- = & | BKIIOYAS CAMOCTOATEIHHYIO Buabl camocTosiTe/ibHON padoThI bl
5 e
Pazgen § CA padoTy CTyIeHTOB, CTYEeHTOB aTrrecT
N S ﬁ § U TPY/10eMKOCTh B Yacax anuu

J [ T/C | J1a6 [ CPC | KCP | K.P. | K.IL | PTP | Pegepar | K/p | D [ 3

IlepBblii cemecTp

OcHOBHbIE MOHATHSA U 32AKOHBI
xumuu. Kinacenpukanus
XHUMHYECKHX COeIMHEHMIA.

1.1 . 1 2 24
Crpoenne atoma. Ilepuoguyeckuii
3aKkoH. CBONMCTBA XUMHYECKHX

3JIEMEHTOB.

Bsoonoe 3anamue no
J1a60paAmopHOMY NPAKIMUKYMY .
TexHuka O0e3omacHOCTH MpHU padboTe
12 | B naboparopuu. Jlabopamopnas

" | paboma «Kacchl HEOPraHMYECKHUX
coenuHEeHUY. JlabopamopHas
paboma «PacdeT NIuHbI

XAMHUYECKOU CBSA3ZNY.

1.3 | Xumuueckasi cBI3b U CTPOEHHE 1 2 24




MoOJIeKYJ. XUMHYecKasi
TepMOAMHAMUKA. XUMHYeCKas
KHHETHKA.

1.4

Jlabopamopnas paboma
«Omnpenenenue TermioBoro 3¢ dexra
peaKuu HeUTpaIu3aumy.
Jlabopamopnas paboma «CKOpPOCTh
XUMHYeCcKoH peakiuu. Katanuszy»

(Dopma ammecmauuu

Bcero yacoB no JuCHUNINHE B
IIEPBOM CEMECTPEC

16

48

Bropoii cemecTp

2.1

Teopus pactBoposB. /Aucnepcubie
cucreMbl. PacTBopsl
3JIEKTPOJIUTOB. OKMCINTEIbHO-
BOCCTAHOBHTE/IbHbIE PEAKLIMHU

24

2.2

Jlabopamopnas paboma
«[IpuroToBieHue U ONPEACIICHHUE
KOHIIEHTPALIUN PacTBOPay.
Jlabopamopnas paboma «CunbHbIe
U cia0ble AJIEKTPOIUTHI

2.3

XuMus MeTAJII0B.
JIEKTPOXUMHUYECKHE MPOLECCHI.
Koppo3ust meTanios.
Opranuyveckue u
BbICOKOMOJIEKYJISPHbIE

24




COCIMHCHUA

2.4

Jlabopamopnas paboma
«INEKTPOXUMHUUECKAsT KOPPOZUSI».
Jlabopamopnas paboma
«XUMHYECKHE CBOMCTBA
OPTraHUYECKUX COCTMHECHHMA
HEKOTOPBIX KJIACCOBY

Q)OPMCI ammecmauuu

Bcero yacoB no JUCILMILIMHE
BO BTOPOM CEMECTpe

16

48

Bcero yacoB nmo jucuMIJInHe

32

96




