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AHHOTAIMS TPOTPAMMbI TUCHUIUINHBI: « XUMHU»
1. Ieau u 3271244 AUCHHUILIMHBI
K 0CHOBHBIM LIeJISIM OCBOCHMS JUCLMIUIMHBL «XUMUI» CIENYEeT OTHECTH:

— ¢opMUpPOBaHNE HABBIKOB COBPEMEHHOI'0 XMMHUECKOTO MBIIIUICHHUS;

— (opMHpOBaHHE HABBHIKOB HCIIOJIB30BAHUA XMUMHUYECKMX 3HAHWA W YMEHHH B IMPAaKTHUECKOU
NEeSATEIbHOCTH;

— BOCIIUTAHUE y CTYJEHTOB XMMHUYECKOH KYJIbTYpBl, KOTOpas BKIIOYaeT B ce0s BBIPAOOTKY
MIPEJICTAaBICHHUI O POJIM U MECTE€ XMMHUH B COBPEMEHHOM MHpPE, TOTPEOHOCTh KPUTHUUECKH OCMBICIUBATD U
WCIIOJIH30BATH JIJIS MIOTIOJTHEHUS! CBOMX 3HAHUH aHATMTHYECKYIO HH(OPMAIHIO;

— ¢opMUpOBaHNE ECTECTBEHHOHAYYHBIX MPEJCTABICHUN O BEIIECTBAX U XMMHUYECKUX MpoIleccax B
IIPUPOJIE, TEXHUKE, IPOU3BOCTBE MAaTEPUAIIOB U 00OPYJOBAHMS IS IPOMBIIIIEHHOCTH.

K 0cHOBHBIM 3aa4aM OCBOEHHUS TUCHUILIMHBI «XUMHS» CIEAYET OTHECTH:

— OCBOCHHE TEOPETUYECKHX MTPECTABICHUN, COCTABIAIOMNX (PYHIaMEHT BCEX XUMUYECKUX 3HAHUN
U CBOMCTB 3JIEMEHTOB U OOPAa30BAHHBIMU MMH IMPOCTHIX U CIOKHBIX OPTaHUYECKUX M HEOPTaHUYECKUX
BEILIECTB;

— U3Y4YEHHE MEXaHHM3Ma IPOLIECCOB M YCIOBUW WX MPOBEICHHUSA B MPUPOJE M Ha MPOU3BOACTBE
(OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH, KHHETUKH, PABHOBECUS, DJIEKTPOXUMHUUECKHE MTPOLIECCHI);

— OCYILIECTBJIEHHE HEOOXOJUMBIX PACUETOB, CBSI3aHHBIX C IPUTOTOBJIEHUEM PACTBOPOB U aHAIM30M
BEILIECTB;

— IIPOBEJICHHE AHAIIN3a MATEPHUATIOB U TEXHUYECKUX CPEACTB.

2. Mecro qucunmiuebl B ctpykrype QOII

Hucturnnuna «XuMUs» OTHOCHTCS K YHCTY Y4YEOHBIX IUCHHUILIAH 0a30BOM YacTH MPOTrpamMMBI

CIIEIUAJINTETA.

Hucturnnuna «XuMus» B3aUMOCBSI3aHa JTIOTUYECKH U COEPKAaTEeIbHO-METOIMUECKH CO
crenymuMu aucuuriuHamu 1 npaktukamu OOIL: B 6azoeoti yvacmu broka 1
— @dusnka,
— DKOJIOTHS;
— TepMoauHaMuKa U TEIUIONEPEIAYa;
— TexHON0rns KOHCTPYKIMOHHBIX MAaT€pPUaJOB;
— OCHOBBI HAYYHBIX UCCIIEIOBAHMIA;
— Marepuanosenenue;
— KOHCTpYKITMOHHBIE U 3aIIUTHO-OT/ICIOYHBIC MATEPHAIIBI;
— DKCIUTyaTallnOHHbIE MaTepUaIbl.

B sapuamuenou wacmu bnoxa 1
— [IpuknagHbie 3a1a4n TEXHUYECKON MEXAHUKU;
— OCHOBBI KOHCTPYUPOBAHUS MaIITUH;
— ABTOMOOWITH ¥ TPAKTOPHI.

3. TpeOoBaHusi K pe3yJIbTaTaM OCBOEHHUSI IMCHUTIMHBI
B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI CTYACHT JOJKEH:
B pe3ynbpraTe 0cBOSHUS NUCLHUIUIMHBI CTYAECHT JOJDKEH:
3HATh: OCHOBBI METOJIOJIOTUN HAYYHOI'O 3HAHUS O XUMHUHU U METO/IaX XUMUYECKUX HCCIIEOBaHM;

® 3HATh OCHOBHBIC METOJIbI U MPUHIIMITBI TIOMCKA U KiIacCUpUKAIUU HHHOPMAITUU O XUMUU U METO/1axX
XUMHUYECKUX MCCIICTOBAHUM;
yMeTh: aJIeKBaTHO BOCIPUHUMATh HHPOPMAITUIO O XUMHH U METOJIaX XUMHUYECKUX HUCCIICIOBAHMIA;
® yMEThb HaXOJWTh, KIACCU(DHUIIMPOBATH U OIEHWBATHh HAMICHHYIO O XUMHH M METOJaX
XUMUYECKUX HCCIIEIOBAHUM, & TAK YK€ UCIIOJIB30BATh €€ /IS MPAKTUUECKOU JIeATeIbHOCTH;
BJIA/IETh:
® HaBBIKAMHU IMOCTAHOBKH II€JIM B XUMHUYECKUX HCCIICIOBAHUSIX;



® HaBBIKAMU IPUMEHEHUS HAWJCHHON HH(pOpPMALMM O XUMHUH U METO/aX XUMHUYECKUX
WCCIICIOBAaHUM JJISl pACIIMPEHUS M YIITyOJIeHHsI 3HAHUI.

4. O0bém AUCHMIVINHBI U BUJbI Y4eOHOH padoThl

Bup yueOHoii padoThl Bcero yacos Cemectp
OO01mmast Tpy10eMKOCTh 1444 (4 3.e.) 1,2
AynuTOpHBIE 3aHATHS 16 1,2

(Bcero)
B ToMm uncne
JIEKIIUA 8 1,2
[IpakTrueckue 3aHATUS - -

JlabopaTopHble 3aHATHS 8 1,2
CamocrosTenpHas padbora 128 1,2

KypcoBas pabota - -

KypcoBoii npoexr - -

Bua npomexyrodnoi 3a4er 1
aTTecTalnu
Bun npomexyrouHon 3K3aMeEH 2

aTTeCTalnu




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;

— BOCIUTaHUE Yy CTYACHTOB XMMHYECKOH KyJbTYpBI, KOTOpas BKJIIOYAEeT B ceOs
BBIPA0OTKY MPEACTaBICHUM O POJIM U MECTE XMMHUU B COBPEMEHHOM MUpE, MOTPEOHOCTH
KPUTHYECKM OCMBICIIMBATh W  HUCIOJB30BaTh JJISI TONOJHEHUS CBOMX 3HAHUU
aHATUTUYECKYI0 HH(POPMAIIHIO;

— (hopMHpOBaHME €CTECTBEHHOHAYUYHBIX IPECTABICHUN O BELIECTBAX U XUMUYECKUX
mpoleccax B MPUPOJE, TEXHUKE, IMPOU3BOACTBE MAaTEpPUAIOB U OOOPYIOBaHUS IS
IIPOMBIIIEHHOCTH.

K ocHOBHBIM 3a1a4aM OCBOEHUS JUCLMIUIUHBI « XUMUS CIEAYET OTHECTH:

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

— W3y4YEHHE MEXaHW3Ma IPOLIECCOB M YCIOBUW HMX IMPOBEACHUS B NPHUPOAEC U Ha
MpPOU3BOACTBE (OCHOBBI ~XMMHUYECKOW TEPMOAMHAMUKH, KUHETUKH, pPaBHOBECHS,
ANEKTPOXUMHUYECKUE MTPOLIECCHI);

— OCYUIECTBJIEHHUE HEOOXOJMMBIX pAaCUYETOB, CBS3aHHBIX C MPUTOTOBIIEHUEM
PacTBOPOB U aHAJIU30M BELIECTB;

— IIPOBEJICHHUE aHAJIM3a MaTepUaJIOB U TEXHUYECKUX CPEJICTB.

2. Mecto aucuumiaudbl B cTpykrype OOII cnennaaurera.

JucuunnnHa « XuMUs» OTHOCUTCS K YUCITY PO(GECCUOHANBHBIX YY€OHBIX JUCIUIUIMH
6azoBoil wactu (b.1.1.12) bnoka 1 «/ducuunmuuel (momynu)» (b.1) mporpammsl
CHeLUaIUTeTa.

HuciuminHa «XUMHSD B3aUMOCBSI3aHa JIOTHYECKH U COAEPKATEIbHO-METOJIUYECKHA CO
CIEAYIOIIMMHU TucuUIUIMHaMu U npaktukamu OOIT:
B 6asoeoti vacmu bnoxa 1 (b.1):
— Pu3HKa;
— DKOJIOTHUsl;
— TepMoauHaMHUKa U TEIUIONIEPEAAYA;
— TexHoJIOrusl KOHCTPYKIIMOHHBIX MaTEPHAJIOB;
— OCHOBBI Hay4YHBIX MCCIIEIOBAaHUI;
— Marepunanosenenue;



— KOHCTPYKHI/IOHHLIC H 3allIUTHO-OTACIIOYHBIC MaTCPHAJIbI,

- SKCHHyaTaHHOHHHG MaTCpuabl.

B sapuamuenoii vacmu bnoka 1 (b.1):

— [IpuknaaHble 3a1a4M TEXHUYECKON MEXaHHKH,

— OCHOBBI KOHCTPYUPOBAHHUS MAIIIVH;
— ABTOMOOHIIN U TPAKTOPBHI.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsI M0 TUCHUILIMHE (MOTYJIIO),

COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeIbLHOM

NMporpamMmbl.

B pe3ynprare OCBOEHHSI AMCHMUIUIMHBI (MOAYJs) y oOydaromuxcs (hopMUpyroTCs
CIeyIOIME KOMIETEHUUMU M JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOIIME PEe3yIbTaThl

0o0y4eHHs KaK 3Tarn (pOpMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIIMNA:

B pe3syabrTare

O0CBOEHUS
Kon o0pa3oBaTeIbHOM IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB
KOMIIeTEeHIIUN NPorpamMmbl 00yueHUsl MO JUCIUIJIMHE
00y4YaAKO LU CS 10JIKEH
00J1a1aTh
OK-1 CIIOCOOHOCTRIO K 3HATh:
abCTpaKkTHOMY ® HOPMBI KyJIbTYpPbI MBIIICHUS;
MBIINIJICHUIO, aHaJIU3Yy, ®  OCHOBBI JIOTUKWH,
CHHTE3Y ® HOPMBI KpUTHYECKOTO MOIXO0Ma;
[

OCHOBBI METOA0JIOTUHU HaquOl"O 3HAHUS
0 XUMHH U METOdAaX XUMHUYCCKUX
HCCIICIOBAHUM;
e (opmbl aHANIN3A;
YMeTh:
® aJeKBaTHO BOCIIPUHUMATh HH()OPMAIIHIO
0 XMMHH U METOJaX XUMHUUECKUX
HICCIICIOBAHMIA;
® JIOTMYECKU BEPHO, APTYMEHTUPOBAHO U
SICHO CTPOUTH YCTHYIO U MIUCbMEHHYIO
peub;
® KPUTHYECKH OLICHUBATH CBOU
JTOCTOMHCTBA M HEAOCTATKH,
® aHATM3UPOBATH 3HAYUMBIE TIPOOIIEMBI,
BJaJeTh:
L] HaBbIKAMH ITOCTAHOBKH IICJIN B
XUMHYECKHX HCCIICIOBAaHUS;




CHOCOOHOCTBIO B YCTHON U MUCHbMEHHOU
pEUH JOTUYECKU OPOPMHUTH PE3YIILTATHI
MBIIIJICHUS;

HaBBIKAMU BBIPAOOTKH MOTHBAIIUHU K
BBINOJIHEHUIO TPO(HeCCHOHAIBHON
JeATEIbHOCTH, K PEIICHUIO 3HAYMMBIX
npobiem.

OIIK-4

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

3HAThb:
[ ]

yMeTh:
[ ]

3HATh OCHOBHBIC METOJIbI M IPUHITHITHI
MOWCKA ¥ KJIacCu(pUKauu HHPOpMaIuu
0 XMMUU 1 METO/IaX XUMUYECKUX
UCCJIEI0BAHUM B UHTEPHETE U
ANICKTPOHHBIX OMOINOTEKAX;

YMCTh HAXOJUTh, KHaCCI/I(I)I/ILII/IpOBaTB u
OLCHUBATH HaﬁHCHHYIO 0 XUMHHU U
METOJaX XUMHNUYCCKHNX I/ICCJIe[[OBaHI/If/'I, a
TaK K€ MCIIOJIb30BaTh €€ MJIA
HpﬁKTH‘-IGCKOfI JACATCIIBHOCTHU,

BJIAJeTh:

HaBBIKAMU caM000pa30BaHUs, B TOM
YHCIIC — UCTIOJIb30BAHUS HHTEPHETA U
OMOIMOTEK B IMOMCKE U KJIacCU(PUKAIINH
HalZICHHON UH(pOpMaIuy;

HABbIKAMU MPUMEHEHUS HalIeHHOM
uH(pOpMaLIUK O XUMHH U METOJaxX
XAMHYECKHX HCCIIEIOBAHUN ISt
paciMpeHus U yriayOoneHuss 3HaHUH,
HETIOCPE/ICTBEHHO HE CBSI3aHHBIX CO
cdepoit mpodheccuoHaTbHOM
JIEITENHLHOCTH.

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

4. CTpyKTYypAa H coiepKaHue TUCUUILIHHBI.

aKaJeMuueckux 4yaca (13 Hux 128 gacoB — caMOCTOsITeNIbHAsI paboTa CTY/ICHTOB).

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

aKaJeMUYecKuX yaca (13 Hux 64 gaca — caMmoCTosITeIbHasE padoTa CTY/ICHTOB).

Ha mepBoM Kypce BO BTOPOM CEMECTpE BbIAENAETCA 2 3a4eTHblE €AUHUIBI, T.e. [2

aKaJeMHYeCcKHX Jaca (13 HuxX 64 gaca — caMOCTOsITeNIbHAs padoTa CTYJACHTOB).

Paznensl qnucuunmabl « XUMUS U3Y4arOTCSA Ha IEPBOM Kypce.

IlepBoiii cemecTp: neknun — 4 yaca, 1a0opaTOpHbIE 3aHATUS — 4 Yaca, (hopMa KOHTPOJIS —

3a4cCT.




Bropoii cemecTp: nexiuu — 4 yaca, 1abopaTtopHble 3aHATHS — 4 yaca, (hopMa 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. 3HaUEHUE XUMUU B H3YYCHUHU IPUPObI. XUMUSA U OXPaHA OKPYKAIOIIEN CPEIBL.
OcCHOBHBIE pa3zenbl XUMAA U METOABl UX U3ydeHUs. OCHOBHBIC NOHATUS XUMHUU: aTOM,
MOJIEKYJIA, XWMHMYECKHW DJIIEMEHT, OSKBHUBAJEHT, MOJIb, MOJIIPHAs Macca, KIacChl
HEOPraHWYECKUX COeAUMHEHUI. OCHOBHBIE 3aKOHBl XMMHUH: 3aKOH COXPAHEHMSI MAacChl U
SHEPIUH, 3aKOH IOCTOSHCTBA COCTABA, 3aKOH SKBUBAJICHTOB U 3aKOH ABOTaJIpo.

Crpoenue aTroma

Bo3HukHOBEHUE 1 pa3BUTHE TPOOIEMbI CTPOEHUS aToMa. SaepHas MoJieb

atoma o 3. Pesepdpopay. CoctaB aTOMHBIX siep, IPOTOHHO-HEUTPOHHASI TEOPUS
J.J. Urnarenxo u E.H. I'anona. M3oTtonbl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB.
OcHoBuble moctynatel H. bopa. KopmyckylispHO-BOJHOBON dyajau3M 3JIEKTPOHOB.
OCHOBHBIE TOJOKEHNS KBAaHTOBOW XMMUU. KBaHTOBBIE 4Uncia, SHEPIETHUECKUE YPOBHH,
NOJypOBHH, aToMmHble opbOutanu. Koudurypamuss d7eKTpOHHBIX opOuTane B
npoctpancTse: S, p, d, f — opbuTamu. EmkocTs ypoBHeil u noxyposHeil. Pacnpenenenue
AJIEKTPOHOB B aTOME€, NPUHIMI HauMEHbLIeH »3Hepruu, mpaBuio KieuykoBckoro.
3anonHeHue opOUTaneill 3JIEKTPOHAMHM B peajbHbIX aToMax, npuHuun Ilaymau, mpaBuio
I'yuna. XapakTepuCcTHKa JIEMEHTOB UCXO/ISl U3 CTPOEHUS UX aTOMOB.

IMepuoguueckuii 3aK0H

ITepnonnueckuii 3akoH JI.MI. MeHueneeBa - OCHOBHOM 3aKOH XHMHH, €r0
coBpemeHHas (opmynupoBka. [lepuonmueckas cuctema xumudeckux snemeHToB J[.U.
MenneneeBa kak rpaduueckoe u300paxkeHHWE IEPUOAUMYECKOrO0  3aKOHa,  Kak
KJaccuduKaIys aTOMOB MO CTPOCHHUIO MX DJIEKTPOHHBIX 000Ji04eK. ['pymmbl, mepuoabl u
ceMeicTBa s, p, d, f —ameMeHnToB. MeTasuibl 1 HeMETaJlIbl, UX MOJ0KEHUE B IEPUOANICCKON
cuctreme. OCHOBHBIE CBOWCTBA 3JIEMEHTOB — ATOMHBIN paJnyC, SHEPrus HOHU3AlUU,
CPOACTBO K JIEKTPOHY U BJIEKTPOOTPULATEIBHOCTh, BO3MOYKHBIE U TUITMYHBIE COCTOSTHUS
OKHCJIEHUS, OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA JJIEMEHTOB. l3meHeHue



CBOMCTB 3JIEMEHTOB B mepuojaax u rpynnax. OOmieHaydHOe 3HAY€HUE MEPHOIUYECKOTO
3aKOoHa U nepuoandeckor cucremol .M. Mennaeneena.

XHuMHYECKasi CBA3b U CTPOEHHE MOJICKY.JI

XUMUYECKasi CBSA3b M BAJIEHTHOCTb. METOA BAJIEHTHBIX CBA3E€H W MOJIEKYJISPHBIX
opbutaneii. OCHOBHbIE BUIbl ~ XHMHYECKOW CBSI3U: KOBAJEHTHAs, METaJUIMYECKas,
WoHHasA, BoaopoaHas. [Ipupona cBa3u. Kpucraumueckue BenecTsa ¢ MOHHOM PEIIETKOM,
ux cBoiicTBa. KoBasieHTHast CBA3b, €€ MpHpoAa M MeXaHu3M oOpazoBaHus. CrocoObl
N300pakKeHNsI KOBAJICHTHBIX CBSI3€W, CBOICTBA KOBAJECHTHBIX CBSA3EH: NJIMHA, SHEPrus,
HACBIIEHHOCTD, HAIIPABJICHHOCTD. [10JIApHOCTE MOJIEKYJI, TUIOIBHBIM MOMEHT. [IoHsATHE O
ruOpuaAn3alyi aTOMHBIX OpOUTaseil. 0 U m — cBA3U. Pa3HOBUIHOCTH KOBAaJIEHTHOM CBS3H —
HETOJISIpHAs, MOJSPHAs], TOHOPHO-aKLENTOpHAs. MeTainueckas CBs3b, €€ 0COOCHHOCTH,
OCHOBHBIE TUIIMYHBIE CBOMCTBA METAJUIOB. ATPETATHOE COCTOSIHUE BENIECTBA. XUMHUYECKOE
CTpoeHue TBEPAOro Tena. AMOp(pHOE U KPUCTANIMYECKOE COCTOSHHE BEIECTBA.
Kpucramel. Kpucraumueckune pemerkn. XuWMHUYECKas CBA3b B TBEPABIX TeJaX.
XHUMHUYECKast CBA3b B IOJYIIPOBOJIHUKAX U AUAIEKTpUKaX. PeasbHble KPUCTAIUIBI.

XuMHYeCKasi TePMOAMHAMHMKA

®duznyeckass CyYUIHOCTb SHEPreTHYECKUX dS(PPEKTOB XUMUYECKUX PpPEaKIUH.
BHyTpeHHsi1 3Heprusi M SHTAIbOUS OOpa3oBaHUA  XMMHYECKUX  COEIMHEHMI.
Tepmoxumus. [lepBoe Havano TEPMOAWHAMHMKH, €ro 3HAYEHUE WM MPHUMEHEHUE. 3aKOH
I'N. Tecca, cimenctBus W3 HEro, IPUMEHEHUE MJIA PACUYETOB TEIJIOBBIX 3PQPEKTOB
XUMHUYECKUX peakiuil. TernoTsl 00pa3oBaHUS M TEIUIOTHI CTOPaHUS XUMHUYECKHUX
BELIECTB. BTopoe Hayaio TEpMOAMHAMUKHU. DHTPONHA U €€ U3MEHEHHE B XHMHUYECKHX
npoueccax. JHeprusi ['mb0ca. YcinoBue caMONpOU3BOIBHOIO MPOTEKAHUS XUMHUYECKUX
peakiuii. TepMOXUMHUYECKUE PACUETHI.

XuMHuuyecKkasi KHHETUKA

CKOpOCTh XMMHMYECKMX peakiuid U €€ 3aBUCHUMOCTh OT KOHIIEHTPALlMU U
Temneparypbl. 3akoH geictByroumx Macc K. I'ympabepra u II. Baare. Koncranra
CKOPOCTH XMMHYECKOU peakinu, ee pusmdeckuii cMmbici. 3akoH Bant-T'odda. Sueprus
aKTUBalMU. BiusHue KaTamu3aTtopoB Ha CKOPOCTh XMMHUYECKHX peakUHuil. | OMOreHHbIn
W TETEpOreHHbIM Kartanu3. MexaHu3M JEeUCTBUSL KaTajlu3aTOPOB B TOMOT€HHOM U
TreTePOreHHOM KaTtayiin3ax. HruOuTopsl U MpoMOTOpHl B Kataiuze. [loHsTHE O LEemHBIX
peakiusax ropeHuss TormiuBa. OOpaTUMOCTh  XMMHUYECKMX  peakiuil. XHUMHYECKOe
paBHOBECME B TOMOTE€HHBIX M T€TEpOreHHbIX cuctemax. COCTOSHHUE AUHAMHUYECKOTO
XMMHUYECKOTO PABHOBECHS, YCIIOBUS WM INPU3HAKA PABHOBECHOTO cOCTOsiHMA. KOHCTaHTa
XMMHUYECKOTO PAaBHOBECHS, €€ POJIb B OLIEHKE HANPABICHHOCTH XUMUYECKUX PEAKIUU.
CwmenieHue paBHOBECHS NIPU HW3MEHEHHMHM KOHIICHTPAIlMM PEarupyrolux BeIIECTB,



temneparypsl U aasieHus. Ilpunmun Jle - laTense. Pone npeacraBieHnii 0 XUMAYECKOM
PAaBHOBECUHU B IOHUMAHUU U OILICHKE XHMHUYECKHX U OHUOJOTHYECKUX MPOIECCOB.

Bropoii cemecTp

Teopust pacTBOpoOB

OO1ue cBeneHus 0 pacTBopax. TuIbl pacTBOPOB. BoiHbIE M HEBOJHBIE PACTBOPHI.
OHepreTuka Iporecca pacrBopeHus. PacTBopuMocTe  BemecTs.  3aBHUCHMOCTH
pacTBOPUMOCTU OT MPHUPOJABI M CBOWCTB PACTBOPUTENS U PAaCTBOPEHHOTO BEIIECTBA.
duznueckas 1 XUMHUYECKasi Teopust pacTBOpPOB. OCHOBHBIE MTOJ0KEHUS TUAPATHON TEOPUN
pactBopoB [[.1I. MenneneeBa. MneanbHble 1 HEMAEaIbHBIE PACTBOPBI. 3AKOHBI UEATbHBIX
pactBopoB Payns um Bant-T'opda. Kunenume um 3amepszanme pactBopoB. Ilonarue o0
aHTu(pu3ax MPUMEHEHHE UX B TeXHUKE. KOHILIEHTpalus pacTBOPOB, pa3aIuvHbIE CIIOCOOBI
€€ BBIpAKEHHUs. XapaKTepHbIE CBOICTBA PacTBOPOB. 3HAUYEHHE PACTBOPOB B MPHUPOJE,
XUMUH, CEIIbCKOM XO3MCTBE U TEXHUKE.

PacTBOpBI 2J1EKTPOJINTOB

Teopus 3IEKTPOJMTHYECKON TUCCOLMALINKN, MPUYUHBI AUccouuanuu. ['uaparamus
(conmbBatanusi) HWOHOB. CTeneHb W KOHCTAHTAa JIUCCOIMALIUM, €€ 3aBUCUMOCTh  OT
KOHLIEHTpauuu. 3akoH pa3BeaeHus: OctBanpia. CuibHble M cla0ble 3JIEKTPOJIUTHI.
AMdoTepHbI€ AIEKTPOIUTHI. MIOHHBIE ypaBHEHUS! pEaKIUid, UX MOJHAs U KpaTKas 3arucCh.
Huccoumanus Bonabl. MlonHoe mpousBeaeHue Bojbl. Bomopoausiii nmokazarens (pH), ero
omnpenesieHne. OJKCIepUMEHTaabHOe  omnpenereHne pH  BOOHBIX pacTBOPOB, pOJb
UHIUKATOpOB. ['maponmu3 coned. l'uaposurudeckas KUCIOTHOCTb W IIEITOYHOCTD.
Bbydepubie pactBopel. PaBHOBecuss B cucTteMax pacTBop-ocanok. IlpousBenenue
PacTBOPUMOCTH. Y CIIOBUS BBINIAICHUS OCA/IKOB.

XUMHS METAJIOB

Ponp MeTamioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MarepuaioB. OOrmias
XapaKTepHUCTHKA METAIIOB, X (DU3NYSCKUE CBOKMCTBA. 3aBUCHUMOCTh CBOMCTB METAJIOB OT
X ToJoxeHus B mnepuoanueckou cucreme [[. . MenneneeBa BHyTpeHHee cTpoeHue
METaJIJIOB. XMMHUUYECKHE CBOMCTBA METAJIOB. MeTalJInueCKUE CIJIaBhl.

OKHCIUTETILHO-BOCCTAHOBUTEIbHbBIC PEAKIIUU

CreneHb OKHCJICHUS DJJEMEHTa B COCAMHEHUM U TIpaBUja €€ HAXOXKICHUS.
OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU KaK MPOIECCHl IepeHoca AJIEKTPOHOB U
W3MEHEHUSI CTENEHEW OKHUCJIEHHS JJIEMEHTOB. METOIbl COCTaBICHUS YpPABHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIHLHBIX peaKuuii. OKHUCIUTEIBPHO-BOCCTAHOBUTEIILHBIN



OKBHBAJICHT. Baxneiime OKHUCIIUTCIN n BOCCTAHOBUTCIIH. OKHCIINTEIIHHO-
BOCCTAHOBHUTCIIBHBIC PCAKIHWHW B II0OYBAX, IIPUPOIHBLIX BOJaX H BOI[OéMaX, TCXHHUKC U
QJICKTPOXUMHNYCCKUX ITPOLCCCAX.

DJIEKTPOXMMHYECKHE MPOLeCcChl

["anpBaHMYeCcKUE 37EMEHTHI U 3MeKTponn3. Krnaccupukanus >aeKTpOXUMHYECKUX
nporeccoB. [lonstne o0 »mekTpogax W SJCKTPOAHBIX MOTeHIManax. CTaHIapTHHIN
BOJOPOAHBINA JJIEKTPOJA M BOAOPOJAHAs IIKajJa IOTEHUMANOB. YpaBHeHue HepHcra.
[loTeHnmansl METAaUIMYECKHX,  Ta30BBIX U OKHUCIHMTEIBbHO-BOCCTAHOBUTEIIBHBIX
ANEeKTpo0B. 'anpBannueckue aneMeHThl. DJIC u e€ uzMepenue. IIEKTPOXUMUAYECKAsT U
KOHLIEHTPAL[MOHHASL NOJIpU3aus. DJIEKTPOXUMHUUYECKHE NPOLECCHl B JHEPIETHKE U
MAIIMHOCTPOEHUH. XUMHYECKME  HMCTOYHMKH  JJIEKTPUYECKOTO TOKA. OJIEKTPOIU3
pPacIIaBOB M PacTBOPOB. DJEKTPOJIU3 C PACTBOPUMBIMH M HEPACTBOPUMBIMHU AHOJAMHU.
Brixox no toky. 3akonbsl ®apajnesd. [Ipaktndyeckoe npuMeHEHNE IIEKTPOJIN3A: TIOJIyYEHNE
METAJJIOB,  DJIEKTPOXMMHUYECKass 00padOTKa METAJUIOB M CIUIABOB, HAHECEHUE
raJIbBaHOIOKPBITUH.

Koppo3us meranios

OcCHOBHBIE BUJIBI KOPPO3HH. XUMHUUECKAst KOPPO3UA. DIEKTPOXUMHUUECKAs KOPPO3USL.
Koppo3ust moa aeiicTBreM 01y K AAIOMIUX TOKOB (JIEKTPOKOPPpo3ust). DakTophl, BIUSIONINE
Ha HMHTEHCUBHOCTb KOPPO3WM METAUIOB. MeETOABI 3alllMThl OT KOPPO3HWH: 3AIIUTHBIC
MTOKPBITUSA, IIEKTPOXUMHUYECKAs 3alINTA, JETMPOBAHME METAIIOB. 3MeHeHHe CBOMCTB
KOPPO3HOHHOM cpefibl. UHrMOUTOpHI KOPPO3UH.

Oprannyeckue ¥ BLICOKOMOJIEKYJISIPHbIE COeINHEHUSA

Crpoenue, knaccupukamuss W CBOHMCTBA OPraHMYECKHUX COCIUHCHUH. XHUMUS
MOJIMMEPOB, MPUMEHSEMBIX B JJEKTPOTEXHUKE, DJHEPre€TUKE M MAIIUHOCTPOCHUMU.
3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT COCTaBa M CTPYKTYpPbl. XHMHUS TOJUMEPHBIX
KOHCTPYKIIMOHHBIX MatepuanoB. [lommMepHbie MOKPBITUS W KJIEU. XUMHUS TOJUMEPHBIX
TTUBJIEKTPUKOB U TPOBOIHUKOB.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHUM.

MeToauka — mpenojaBaHWs ~— JAUCHUTUTHHBI «XUMHUSDY U peanu3anus
KOMIETEHTHOCTHOTO TIOJIX0J]a B M3JIOKCHUH W BOCTIPUSTUU MaTepHalia IpeycMaTpUBaeT
UCIIOJIb30BAHUE CICAYIOMNX aKTUBHBIX U HHTCPAKTUBHBIX ()OPM MPOBEACHUS TPYITOBBIX,
WHUBUTyJIbHBIX, Ay IUTOPHBIX 3aHATUN B COUYETAHWH C BHEAYIUTOPHON pabOTOM C IEIbIO
dbopmupoBaHus U pa3BUTH MPOHECCHOHATHHBIX HABBIKOB 00YJarOITUXCSI:

— MOJTrOTOBKA K BBIMOJIHEHUIO TAOOPATOPHBIX paboT B 1abopaTOpHsIX By3a;



— 3aIIMTa U MHIUBUIYaTbHOE 00CYK/IEHNE BBIMOIHIEMbIX Ta00OPATOPHBIX pabdoT;

— BBIIIOJIHEHUE JIOMAIIHUX KOHTPOJIBHBIX 3aJJaHUM 110 IUCHUIUINHE;

— OpraHu3alMsi U IMPOBENECHUE TEKYIIEro KOHTPOJs 3HAHUN CTYAEHTOB B (opme
0JIaHKOBOT'O TECTHPOBAHUS.
VY aenbHBI BeC 3aHATHM, MPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMax, OMpPEIEICH TJIaBHON
[IETBI0 00pa30BATEIPHONW MPOTPAMMBI, OCOOCHHOCTBHIO KOHTHHTEHTA OOYYaIOIIMXCS U
CoJiep’)KaHuEeM AUCHUUIUIMHBI «XUMHUS» U B LEJIOM IO AMCHUIUIMHE cocTaBisier 25 %
ayTUTOPHBIX 3aHATUN.  3aHATUS JeKIHOHHOro Tuma coctaBisitoT S50 % ot oOvema
ayJIUTOPHBIX 3aHATHI.

6. OeHOYHBIE CPEACTBA /I TEKYILIEr0 KOHTPOJIA YCIIEBAeMOCTH, IIPOMEKYTOYHOMI
aTTecTalMy [0 UTOraM OCBOCHUSI TUCHUILJIMHBI U Y4eOHO-MeTOAu4YecKoe
ol0ecrneyeHre caMOCTOATENbHON PadOThI CTYICHTOB.

B npomecce o00y4deHHS UCHOJNB3YIOTCS  CIEAYIONIME OLCHOYHBIE  (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB, OIIEHOYHBIC CPEICTBA TEKYIIETO KOHTPOJIS

YCIICBACMOCTH U IIPOMCKKYTOYHBIX aTTGCTaHHﬁI

B nepBoM cemecTpe

- JIOMaIlTHUe KOHTPOJIbHBIC PabOTHI MO MPOTpaMME AWCIUIUIMHBI (MHIUBUIYATBHO IS
Ka)XJ10r0 00y4aroierocs);
- MOATOTOBKA K BBIMOJIHEHUIO JaOOPATOPHBIX pabOT U UX 3allMTA.

Bo BTOpOM cemecTpe
- JOMaAlIHUue KOHTpOJIbHBIe pa6OTI>I 10 HporpaMMe JAUCIHHUITIINHBI (I/IHI[I/IBI/II[yaJII)HO JJIA

Ka)XJ10r0 00y4Jaroierocs);
- IOATOTOBKA K BBIMMOJHEHUIO JaOOPATOPHBIX padOT M UX 3aIlHTa.

O1ueHOYHbIE CPEACTBA TEKYIIETO0 KOHTPOJISI YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI U 3aJiaHus B ¢opMe OJIAHKOBOTO U (WJIM) KOMIBIOTEPHOTO TECTUPOBAHUS, NS
KOHTPOJISI OCBOCHUST O0YJAIOIIIMMUCS PA3CIIOB TUCITUTIINHBI.

OO0pa3ipl TeCTOBBIX 3aJlaHUM, KOHTPOJBHBIX BOIPOCOB M 3aJlaHUM ISl IPOBEACHUS
TEKYIIETO KOHTPOJIsi, OMJIETOB JIJIs 3a4eTa, DK3aMEHAIIMOHHBIX OWJIETOB, NMPHUBEICHHI B
MPUITOKEHUHU.

6.1. ®oHI OLIEHOYHBIX CPEICTB /ISl IPOBEACHHUS NPOMEKYTOYHOM aTTeCTAalMu
o0y4arouuxcs 1o AMCHUILIHHE (MOAYJIIO).



6.1.1. TlepeueHb KOMIIETEHLIMHA C YKa3aHHEM OHTarlloB HUX (POPMHUPOBAHUS B MPOIECCE
OCBOCHHMSI 00pa30BaTEIbHON MIPOTPaAMMBI.
B pesynbrare ocBOEHUS TUCUUILTUHBI (MOAYIs1) GOPMUPYIOTCS CIAEAYIOIINE KOMITETCHIINN:

Kon B pe3yabTaTe ocBOeHHs 00pa30BaTEIbLHON NPOrPAMMBbI 00y4ar0 LM IACS
KOMIIETeHIIH U JA0JIKeH 00J1a1aTh
OK-1 CIIOCOOHOCTBIO K a0CTPAaKTHOMY MBINUICHHUIO, aHATN3Y, CHHTE3Y
OIIK-4 CIIOCOOHOCTBIO K CaMOOOpPa30BaHUIO M HCIOJB30BAHUIO B MPAKTHYECKON

JESITEIILHOCTH HOBBIX 3HAHHWIA Y YMEHHI, B TOM YHCJIE B OOJIACTSAX 3HAHHIA,
HEIMOCPEICTBEHHO HE CBS3aHHBIX cO cdepoil  npodeccHnoHaATbHOU
JIESATCIbHOCTH

B nponecce ocBoeHust 00pa3zoBaTebHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIMH, B TOM YHUCIIE
UX OTJEIbHbIE KOMIIOHEHThI, (POPMUPYIOTCS MO3TAITHO B XOJ€ OCBOCHUS 00YyYarOIMMHUCS
JUCIMIUTAH (MOJyJeil), MPaKTUK B COOTBETCTBHH C YYEOHBIM IJIAHOM M KaJCHIAPHBIM
rpagukoM yuyeOHOro npouecca.

6.1.2. Onucanue nmokasarejed 1 KPpUTEPUEB OLICHUBAHUS KOMIICTCHIMH,
(popMHpPYyeMBIX 110 HTOTaM OCBOCHMS IMCHHUILIHHBI (MOAYJIsI), ONMUCAHUE LKA
OLICHMBAHMUA

[TokazaTenem OIleHUBAHWS KOMITETCHIIMHA Ha Pa3IMYHBIX dTamax uX (HOPMHUPOBAHMSI
SBISICTCS.  IOCTHKEHUE OOYYAIOIIMMUCS TUTAHHUPYEMBIX PE3ylIbTaTOB OOyYCHHS IO
JTUCHUTUIUHE (MOJIYJIIO).

OK-1 - cnocoGHOCTh K a0CTPAKTHOMY MbILLIEHUIO, AHAIN3Y, CHHTE3Y

Kpurtepun oneHnBaHusi
IToxka3aTean
2 3 4 5
3HATh: ®parMeHTapHbIe 3HAHUS OOmue, HO HE CdopmupoBansnsie, HO | ChopMupoBaHHEIE
HOPMBI METOJIOB a0CTPaKTHOTO CTPYKTYPUPOBaHHbIE cojepxaline cUCTEMaTHYECKHE
Ky.HBTypI)I MBINIJICHUA, aHaJIn3a U 3HAHUA METOI0B OTOCJIBHBIC npo6em,1 3HAHUA ME€TOI0B
MBIIIJICHUS, CHHTE3a MPU PELICHUU abCTpPaKTHOTO 3HaHWUS OCHOBHBIX abCTpaKTHOTO
OCHOBEBI JIOTHKH; | MCCIIEIOBATEIILCKUX U MBIIIJICHUS, aHAIU3a | METOJIOB MBIIIICHUS,
HOPMBI MPaKTUYECKUX 3a7aT CUHTE3a MTPH PEIICHUN abCTPaKTHOTO aHaJIM3a U CUHTE3a
KpI/ITI/I‘-IeCKOFO HNCCIICA0OBATCIIbCKUX U MBINUJICHUSA, aHaJIn3a 1 HpI/I peHIeHI/II/I
MOJX0/a; MPaKTUYECKUX 3a]a4 CHHTE3a MPU PEIIEHUU | UCCIEA0BATEIbCKUX
OCHOBBI HNCCIICO0OBATCIIbCKUX U 158 HpaKTquCKHX
METOOOJIOTUHN HpaKTquCKHX 3aga4 3a1a4
Hay4HOT'O
3HaHHUSA O




XUMHH U
MeTo/1ax
XUMHUYECKUX
HCCIICJOBAHMIA;
(dhopMBI aHATH3A;

YMeThb: YacTruHO OCBOCHHOE B nenom ycnemHo, HO B nenom ycnemsle, CdhopmuposanHoe
a/IeKBaTHO YMEHHUE aHAIIM3UPOBATh HE CUCTEeMAaTHYECKH HO coJeprKaline yMEHUe
BOCHPHHMMATH | albTEPHATHBHBIC BAPUAHTHI | OCYIIECTBIISICMbIC OTAENbHBIC TPOOENBl | aHATM3HPOBAThH
nuHpopmanuro pemIeHus aHaJIN3 abTEPHATUBHBIX | aHAIN3 abTepPHATHBHBIC
3HaHUS O UCCIIEIOBATENbCKUX 33Jad | BApUAHTOB PEIICHUS aNbTEePHATHBHBIX BapHaHTHI pEIICHUS
XAMHHA 1 U OIICHHUBATb UCCIIEJOBATEIBCKUX BapUaHTOB PEIICHUS UCCIIEIOBATEIBCKUX
MeToax s} dexTrBHOCTD 3a1a4 U OIICHKa UCCIIEIOBATEIBCKIX 3a/1a4 ¥ OIICHUBATh
XUMHUYECKUX peanzannu 3Tux 3 PEKTUBHOCTH 3aJa4 U OlLIeHKa 3P PEKTHBHOCTH
WCCIIC/IOBAaHUH; | BapPHAHTOB peanu3anuu 3TUX 3¢ PEKTUBHOCTH peanmn3amnum 3TUX
JIOTUYECKH BapUaHTOB peann3ayy STHX BapUaHTOB

BEpPHO, BapHUaHTOB

apryMEHTHPOBa

HO | SICHO

CTPOUTH YCTHYIO

Y TIHCHMEHHYIO

peus;

KPUTHYECKH

OLICHMBATH CBOU

JOCTOWHCTBA U

HEJIOCTATKH;

aHaJIN3UPOBAThH

3HAYNMBIE

MPOOJIEMBI;

BJIJIEeTh: ®parMeHTapHoe B nenom ycnemnoe, Ho | B nenom ycnenisoe, VYcneuHoe u
HaBbIKAMHU NPUMEHEHNE HaBBIKOB HE CUCTEMaTHYEeCKOe HO cojiepKariee CHCTEMaTHYECKOe
MOCTaHOBKHU METO/I0JIOTHYECKOTO NPUMEHEHNE HaBBIKOB OT/eNbHBIE TPOOENBl | IPUMEHEHHE

eI B UCTIOJIb30BaHHUS METO0JIOTUYECKOTO MPUMEHEHUE HABBIKOB | HaBBIKOB
XAUMUYECKUX abCTPaKTHOT'O MBITIIICHHUS HCTIOJIb30BaHUS METOI0JIOTUIECKOTO METOA0JIOTUIECKOT
UCCJICJIOBAHUSX; | TPH PEIICHHHU IPO0IeM, a0CTpaKTHOTO UCIIOJIb30BaHHUS 0 UCIIOJIb30BaHUS
CIOCOOHOCTBIO B | BO3HUKAIOIIUX MPH MBILICHUS TIPU abCTPaKkTHOTO abcTpakTHOTO
YCTHOM U BBITIOJTHEHUT peleHnn npoodIieM, MBIIUICHHS TIPU MBILICHHAS TIPH
MUCbMEHHON MCCIIEIOBATENbCKUX PA0OT, | BOSHUKAIOUIUX MPH peleHny npooiiem, peleHny npoodiiem,
pEUu JIOTHYECKH | CAMOCTOSITEIIEHOTO BBITTOJIHEHUN BO3HHKAIOIIUX IPU BO3HHUKAIOIIUX IPU
oopMuTH MBINUICHHS, OTCTAUBAHUS HCCIIEI0BATEIbCKHX BBITTOJTHEHUT BBITTOJTHEHUH
pe3yabTaThl CBOEH TOUKHU 3pEHUS pabor, HCCIIEIOBATEIBCKUX HCCIIEI0BATEIbCKUX
MBILICHUS; CaMOCTOSITEIBHOTO paoor, pabor,

HaBBIKAMU MBIIUICHHS, CaMOCTOSITETIHHOTO CaMOCTOSITETTLHOTO
BBIPa0OTKH OTCTaWBaHUs CBOCH MBIIICHUS, MBIIICHUS,
MOTHUBAIMHU K TOYKH 3PEHUS OTCTaMBaHUs CBOEH OTCTauBaHUs CBOEH
BBITTOJTHEHUIO TOYKH 3pEHUS TOYKH 3pEHUS
poheccuoHab

HOI

NesITeNbHOCTH, K

pEILeHHI0

3HAYMUMBIX

npooieM.




OIIK-4 - cnoco0HOCTH K caM000OPAa30BaHMIO U MCIOJIH30BAHUIO B MPAKTHYECKOH /1esiTe ITbHOCTH HOBBIX 3HAHUI 1
yMeHHii, B TOM 4ucJjie B 00J1aCTSX 3HAHUI1, HEMOCPEJACTBEHHO He CBA3aHHBIX c0 cdepoii npodeccuoHaIbLHON

AesITeJbHOCTH

3HATD: He 3HaeT ocHOBHEBIE Nmeet He nosiHBIE CdopmupoBannsie, HO | OTIWIHO 3HACT
OCHOBHBIE METOABI ¥ IPUHLIXIBL | IPEACTABICHUS 00 OCHOBHBIX | COAEpIKaIIne OCHOBHBIE METO/IbI
METOJTBI U MOWCKA U METOJIaX Y MIPUHITUTIAX OT/IEIbHBIE TPOOEITHI Y TIPUHITATIBI
TIPUHIIATIBI KITACCH(UKAITIH MTOVICKA M KITACCH(DUKAITIH MpeICTaBICHUs 00 MOWCKA U

MOUCKa U UHQOpMaIUK B nHGOPMALIMM B UHTEPHETE U | OCHOBHBIX METOJaX U | KJIacCH(PUKALUK
KJaccu(UKaluy | MHTEpHETE U ANIEKTPOHHBIX OMOMMOTEKaX | MPUHIMIAX TIOUCKa U | HHGOpMalHU B
WHGOPMAITUU O | IEKTPOHHBIX KJTACCU(DUKAITIH WHTEPHETE U
XUMHH U oubnmorexax WHPOpPMaLUH B JJIEKTPOHHBIX
XHUMUYECKUX HMHTEpHETE U Ooubimorekax
WCCIIETOBAHUSAX AJIEKTPOHHBIX

B HHTCPHETE U OmoIMoTeKax

3JEKTPOHHBIX

OMOJIMOTEKAX;

YMeETh: He ymeet HaxonuTs, Cnabo yMeeT HaXOJUTb, Xoporo ymeer CB00OOHO yMeeT
HaXOJWTh, KIIACCU(UIMPOBATh U | KIIACCUPUIIPOBATH U HaXOJWTh, HaXOJWTh,
KJIACCU(UIMPOB | OIICHUBATH OIIEHWBATh HAWIEHHYIO KJIACCU(UIMPOBATh U | KIACCUPHUIIPOBATH
aTh U OLICHMBATh | HallIEHHYIO nHPOPMALIUIO, a TaK Ke OIICHUBATH Y OLICHHBATh
HaICHHYIO nH(POPMAITHIO, a TaK HUCIIOJIL30BaTh e JJIs HaICHHYIO HalICHHYIO
WH(GOPMAITHIO O | YK€ HCIIOIb30BaTh e MIPAKTHYECKOH IEeATENFHOCTH | HHPOPMAIIHIO, a TaK nH(pOPMAITHIO, a
XMMUH H JUTSL IPAKTUYECKON K€ MCIIOJIb30BaTh €€ TaK xe

MeToJ1ax JIeSITeIbHOCTH JUTS IPAKTUYECKOM WCIIONIb30BaTh €€
XUMHYECKAX JIeSTEIIbHOCTH JUTSI TIPAKTUIECKOH

HCCIIeJOBAaHNH, a
TaK ke
HCTIOJIb30BaTh €€

JACATCIIBHOCTHU

TUTST
MPaKTUYECKOU

JeSATETHLHOCTH;

BJIAJeTh: He Bnageet HaBpikamu | YacTU4HO BiageeT HocTtaTouno xoporro CBoOo1HO BiaeeT
HaBBIKAMH caMmoo0pa3oBaHus, B HaBBIKAMHU BIIaJICET HABBIKAMHU HaBBIKAMH
camMo00pa3oBaH | TOM YHCIE — camMo00pa3oBaHusl, B TOM caMmoo0pa3zoBaHusl, B caMmo0o0pa3zoBaHuUs,
W, B TOM YHCJI€ | UCIIOJIb30BaHUS YHCIIe — UCTIOIh30BAHUS TOM YHUCIIE — B TOM YHCIIE —
WCTIOJIB30BAHUSL | HHTEPHETA U HWHTEpHETa U OMOJIMOTEK B HICTIOJIH30BAHUS HCTIOJTH30BAHUS

WHTEPHETA H
OuONINOTEK B
TOWCKE 1
Kiaccuuranum
HaWJIeHHOH
nH(pOpMaIH 0
XUMHAH U
METOJ1ax
XUMHYECKUX
HCCIICOBAHUM ;
HaBBIKAMU
MIPUMEHEHUS
HaWeHHOMN
nH(pOpMaIuu
TSt
pacIIupeHust 1
yriayOeHus

OHOJIMOTEK B IIOMCKE H
KITACCU(UKAIIH
HaWeHHON
WHQOPMAIUH; BIIaJIETh
HaBBIKAMU
MIPUMEHEHUS
HaWeHHON
WHGOPMAIUH JIS
paciMpeHus u
yTITyOJIeHUST 3HAHHM,
HETIOCPEJICTBEHHO HE
CBSI3aHHBIX CO chepoit
podeCCHOHATTEHOM
ESITENHHOCTH

MTOMCKE M KIIACCU(DUKAIIH
HaleHHO# nH(opMaIuy;

BJIJIETh HABBIKAMHU
MPUMEHEHUS HAIEHHOMN
nHpOpPMALUH IS

pacIIMpeHus U yriryOaeHus
3HaHUH, HETIOCPEICTBEHHO
HE CBSI3aHHBIX CO Cepoit

npodeccnoHambHON
JESITETBHOCTH

WHTEpHETA U
OMOJMOTEK B TIOMCKE U
KJIACCU(PUKAIIH
HaWeHHON
WH(GOPMAIUH; BIAJIETh
HaBbIKAMHU
MIPUMEHEHUS
HaWJIEeHHOM
UHPOPMAaLUH IS
paciIupeHus u
yrayOJieHus 3HaHUH,
HETMOCPEICTBEHHO HE
CBSI3aHHBIX CO chepoit
mpoheCcCHOHATBHOMN
JIeSATEIIbHOCTH

WHTEpHETA ’
OuOIHOTEK B
MOKMCKE U
KJIACCU(PUKAIH
HaWJIeHHOH
WHpOPMAITUH;
BJIAJICTh HABBIKAMH
MIPUMEHEHUS
HaWJIeHHOH
WHPOPMAITUH IS
pacimpeHus u
yriyonenus
3HAHWUMH,
HETIOCPEICTBEHHO
HE CBSI3aHHBIX CO

cthepoit




3HAHWM,
HEMOCPeICTBEHH
0 HE CBSI3aHHBIX
co cdepoit
podeCCHOHAITH
HOU
JESTSILHOCTH.

pohecCHOHAIBHOMN
JeSITEILHOCTH

[IIxanel OLIEHWBAHUS PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX OIMCAHUE:

Dopma npomedsHCymouHou ammecmayuu: 3a4em.

[TpomexyrouHass arrecrauusi oOyyaroumxcs B Qopme 3auéra MPOBOJUTCS 10

pe3ynbTaTaM BBITIONIHEHUSI BCEX BHJOB Y4eOHOW paOOTHI, MPEIyCMOTPEHHBIX y4eOHBIM
TUTAHOM 10 JAHHOUW JUCIHUIUINHE (MOYITIO), TPH 3TOM YUUTHIBAIOTCS PE3YJIbTAThI TEKYIIETO
KOHTPOJISI yCIIeBaéMOCTH B TedeHue cemectpa. OIeHKAa CTENEHU JOCTHKEHUS
OoOy4aronIMMUCS TJIAHUPYEMBIX pe3yJbTaTOB OOYy4YEeHHS MO AMCHUIUIMHE (MOAYJIIO)
IPOBOJAUTCS NPENOJaBATENIEM, BEIYIIUM 3aHATHS 10 JUCUUIUIMHE (MOAYIIO) METOJIOM
SKCIIEpPTHOM o1leHKH. [1o nToram npoMeKyTo4HOM aTTecTalyy MO AUCUUIUIMHE (MOIYJIIO)
BBICTABJISIETCS OLIEHKA «3aYTEHO» UJIH «HE 3aUTECHOM.
K npomescymounoti ammecmayuu 0onyckaromes moabvKo CmyoOeHmol, 8blNOJHUBUIUE 8CE
8UObl  YueOHOU pabombl, NpedycMOmMpeHHble paboyell NpocpamMmou hno OUCYUNTUHE
«Xumusy (8bInOIHUIU 1AOOPAMOPHBIE PAOOMbL, BbINOIHUIU OOMAUHUE KOHMPOJIbHbIE
3a0aHus).

HIxkana
OLICHUBAHUA

Onucanue

Buvinonnensi gce 6uowvi yuebnoii pabomsi, npedycmompenHule y4eOHbIM NIAHOM.
Cmyoenm Oemoncmpupyem coomeemcmeue 3HAHUL, YMEHUU, HABbIKO8
npusedeHHviM 6 Mmabauyax nokazameneu, onepupyem npuobpemeHHbIMU
3aumeno | 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAEM UX 8 CUMYAYUAX NOBbIUEHHO
cnoscHocmu. Ilpu smom mozym 6vims 0onyujeHvl He3HauumenvHvle OWUOKY,
Hemo4YHOCMU, 3aMpyOHeHUs NPU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUlL
U YMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

He evinonnen ooun unu 6onee 61008 yueOHoU pabomovl, npedycmMompeHHbIX
yueoHvim naanom. Cmyoenm OeMOHCIMpUpyem HenoaHoe COOmeemcmeaue
He 3aumeno | snanuil, ymenui, HABbIKO8 NPUBCOCHHLIM 6 MabIUyax nokasameretl,
OONYCKArOMesi 3HaA4UmenbHovlie OWUOKU, NPOSAGIAemcs OMCYmcmeue 3HAHUL,
YMenull, HABbIKO8 NO  pAdy NnoKazamenel, CMYOeHm  UCHbIMblEaen




3HA4YUmMelbHble 3ampy0HeHuﬂ npu onepupoearHu SHaAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha Hoevle cumyayuu.

Dopma npomedrcymouHoll ammecmayuu: IK3ameH.

[IpomexxyTouHas arrecranus oOydaromuxcsi B (GopMe SK3aMeHa MPOBOJIUTCS IO

pe3yibTaTaM BBIIIOJIHEHUS] BCEX BUJOB Y4eOHOW paldOThI, MPETyCMOTPEHHBIX YYEOHBIM
IUTAHOM IO IAaHHOM AUCUMILINHE (MOYJII0), IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO
KOHTPOJISI yCIIEBa€MOCTH B TedeHue cemectpa. OIleHKa CTENEeHH JIOCTHKEHUS
OoOy4aronIMMUCS TJIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHS MO AMCHUIUIMHE (MOAYJIIO)
MPOBOAMTCS TPEMOAaBaTeNIeM, BEIYIIMM 3aHATHUS MO IUCHUIUIMHE (MOAYJII0) METOI0M
SKCIIEPTHOM OleHKH. [10 nToram npoMexyTo4HOM aTTecTaliy N0 AUCUUILIIMHE (MOIYJIIO)
BBICTABIIIETCS  OLICHKA  «OTJIMYHO»,  «XOPOLIO»,  «YAOBJIETBOPUTEIBHO»  WIIU
«HEY/I0BJIETBOPUTEIILHOM.
K npomescymounoti ammecmayuu 0onyckaromes moabKo CmyOeHmol, 8blNOJHUBUIUE BCE
8UObl  YueOHOU pabombl, NpedycMOmMpeHHble paboyell NpocpamMmou Hno OUCYUNTUHE
«Xumusy (8binonHUIU 1AOOpAMOpHLIE PAOOMbL, BbINOJHUIU OOMAUHUE KOHMPOJIbHLIE
3a0aHus).

Ikana oyenuganusn Onucanue

Buvinonnensvt 6ce 6udvi  yuebHot pabomsi, npedycMompeHHbie
yuebnuvim naanom. Cmyoenm OemMoHcmpupyem CcOooOmeemcmeue
3HAHULl, YMEHUll, HA8bIKO8 NPUBECOCHHBIM 8 MAOIUYAX noKazamenell,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUSMU, HABLIKAMU,
LTI NPUMEHsAem Ux 8 CUMyayusx nogvlueHHou croxcnocmu. Ilpu smom
Moz2ym Obimb OONYUeHbl He3HAYUmMenbHble OWUOKU, HeMmOYHOCMU,
3ampyoHeHUs npu aHATUMUYECKUX ONepayusx, neperoce 3sHaHuil u

yMeHMZZ Ha Hoewble, HecmaHOapmele cumyayuu.

Buinonnenvt  6ce 6uowvt  yuebHou pabomwvi, npedyCMOmMpeHHbvle
yueonvim — naanom.  CmyoeHm — OeMOHCmMpupyem  HenojHoe,
Xopowo npasuibHoe  COOmeemcmeue  3HAHUl,  YMEHUll,  HABbIKOG
npusedeHHbiM 8 mabauyax nokazamenet, 1ubo eciu npu 3mom Ovliu
oonyujenvl 2-3 HecyujecmeenHvle OUUOKU.




Buvinonnenvt  6ce 6uowvt  yuebHoUu pabomwvi, npedyCMompeHHbvle
yueonuvim naanom. Cmyodenm OeMOHCmMpupyem Ccoomeemcmeue
Yooeremeopumenvno | 3nanuii, 8 KOMOpPoM oceeujena OCHOBHAS, HAUbOIee 8ANCHASL YACTb
mamepuana, Ho npu dSMoOM OONYWeHd 0OHA 3HAYUMENbHAS OWUOKA
UIU HeMOYHOCMb.

He @vinonnen oounm unu Oonee 6u008 yuedOHOU pabomel,
npedycmompennvix yueonvim nianom. Cmyoenm OemoHcmpupyem
HenoHoe cOOmeemcmesue 3HAHUll, YMeHUll, HABbIKO8 NPUBEOECHHBIM 6
mabauyax noxazamenetl, OONYCKAIOMCS 3HAYUMENbHbIE OUUOKU,
Heyooeremeopumenvro . .

NPOsBNIAeMcs. OMCYMCMEUe 3HAHUL, YMeHUll, HABbLIKO8 NO psaody
nokazameinet, Cmyoenm UCnblmbleaen 3Ha4umenbhvle 3ampyOHeHus
npU ONEpUPOSAHUU 3HAHUAMU U YMEHUSMU NPU UX NEPEHOCE HA HOBbIE

cumyayuu.

DoHbI OLICHOYHBIX CPEICTB MpeACTABJIEeHbI B NIPWIOKeHNH 1 K padoyeil mporpamme.



IIpunoxenue 1 k
paboueii mporpamme
MMHHUCTEPCTBO OBPA3OBAHHMS 1 HAYKY POCCUICKOM ®EJEPAITAN

DEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEX/IEHWE BBICIHIET'O OBPA3OBAHI
«MOCKOBCKUM NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH MMOJINTEX)

Hanpagsnenue noarorosku: 23.05.01 «Ha3zemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEICTBA
OII (mpomitb): «KABTOMOOWIIH U TPAKTOPHI»
dopma 00ydeHwUs: 3a09Has

Bun npodeccuonanbroit aestensHocTH: (B coorBercTBrm ¢ ®I'OC BO)

HOILL Xumbuorex

®OH/I OHEHOYHBIX CPEJICTB

HO AMCHUIIJIMHE «XUMMUS»

Cocras: 1. [lacopT poHIa OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB

CocraBurteiu:

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

Mocksa, 2020 rox



NMOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTWN KOMNETEHLMA

Tabnuua 1

XUMUSA

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

B miporiecce 0cBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET clieAyrolue npogeccuoHalbHble KOMIIETEHIMHU:

BHAHUS O XUMHUM U  METOJax
X IMHYISCKHX HCCIICTOBAHUM;
(bopMbl aHaIM3a;

YMeTh:

aJICKBaTHO BOCITPUHUMATH
MH(OPMALIHIO O XUMHUU U
METOJIaX XUMHUUECKUX
HUCCIIeI0BAHUM;

JIOTUYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO
CTPOUTDH YCTHYIO M TUCHMEHHYIO
peub;

KPUTUYECKH OLICHUBATh CBOU
JIOCTOMHCTBA M HEJIOCTATKH;
aHAJM3UPOBATH 3HAYNMBIE
poOIEMBI;

Biaagern:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii 0CBOeHHMS KOMIIeTeHIU I
HH- |®POPMYJIUPOB- (popMupoBaH | OLIECHOYHOI'O
JEKC KA us cpeacrBa**
KOMIIeTEeHIU
i
OK-1 Cnocoonocmso 3HATD: UIEKITHS, YO, ba3oBblii ypoBeHb:
K abcmpakmuomy HOPMBI KYJIbTYpPbl MBILLIJICHUS; camocrositens |K/P, BOCITPOU3BOJICTBO MOJYYEHHBIX 3HAHUU B
WbluiIeHUlo, ananu3y, |OCHOBBI JIOTHKY; Has padora, [T, X0J1€ TEKYLIEr0 KOHTPOJIA
cunmesy HOPMBbI KPUTHUYECKOTO MOAX0/1A; maboparopuast [PT IloBbIlICHHBI YPOBEHD:
OCHOBBI METOJIOJIOTUM  Hay4yHOropaboTa IIPAKTUYECKOE IIPUMEHEHHE MOITYYEHHBIX

3HaHUH B MMPOIECCe TIOTOTOBKH K
1abopaTopHbIM paboTam




HaBbIKaMU TIOCTAHOBKU II€JIU B
XUMHUYECKUX HCCIIECIOBAHMSIX;
CIOCOOHOCTBIO B YCTHOM U
MMUCbMEHHOM PeYH JIOTHUECKHU
0 OpPMUTH pe3yNIbTaThI
MBIIICHHUS,

HaBbIKaMU BBIPAOOTKH
MOTHUBALIMU K BBITIOJHEHUIO
npodeccnoHanbHOM
NESTEIbHOCTH, K PEIICHUIO
3HAYUMBIX IPOOIIEM.




OIIK-4 |(Cnocobnocmu

K CamMooOpaz’068aHuIo
1 UCNOIL308AHUIO 6
npakmuyeckou
OesimenlbHOCmU HOBbIX
BHaHUll U YMeHUll, 8
mom yucie 6
oO1aCmAX 3HAHUI,
HenocpeocmeenHo e
C8A3AHHBIX CO chepoll
npogeccuonanbHou
OesmenvbHoCmu

3HATh:
OCHOBHbBIE METObI U IPUHIIUIIBI
MOKCKa U KilaccupuKaluu
nHpOpMAIUY O XUMUU U
METOAaX XUMUYECKHUX
HCCIIE0BAHUM B UHTEPHETE U
AJICKTPOHHBIX OMOINOTEKAX;

YMmerb:
HaXOJUTh, KJIacCU(PUIMPOBATDH
Y OLICHMBATh HANJEHHYIO
nH(OPMALIHIO O XUMHUU U
METOJaX XUMUYECKUX
HCCIIE0BAHMI, a TaK XKe
WCII0JIB30BaTh €€ IS
MIPAKTUYECKOU IEATEIbHOCTH;

Baaners:
HaBbIKaMU caM000pa3oBaHus, B
TOM YHCJI€ — UCTIOJIb30BaHUS
MHTEpHETa U OMOIHNOTEK B
MOKCKE ¥ KJIacCU(UKALIUN
HalJeHHON UH(POPMAIUH 0
XUMHUHU U METOJIAX XUMHUYECKUX
HCCIICIOBAHNH;
HaBbIKAMHU IPUMEHEHUS
HalJIeHHON UH(GOPMAITUH 115
paciIvpeHus U yriayOoneHus
3HaHUH, HETIOCPEJCTBEHHO HE
CBSI3aHHBIX CO cepoit
npodecCuoHATBHON
NEeSATEIbHOCTH.

eK M,
CaMOCTOSITEN
bHas paboTa,
mabopaTopH
ast pabota

VO,
K/P,

PT

ba30BbIil ypOBEHb:
BOCIPOM3BOCTBO MOJMyYEHHBIX 3HAHUI B
X0/JI€ TEKYLIEr0 KOHTPOJIS

IloBbINIEHHBIH YPOBEHbD:
MMPAKTUYICCKOC IMPUMCHCHUC MMOJIYYCHHBIX
3HAHMUW B TMpolecce  MOATOTOBKH K
nabopaTopHBIM paboTam

**- CokpareHns popM OIEHOYHBIX CPEICTB CM. B npuitoxeHnH 2 k PIT.




[Ipunoxenue 2
K paboueii nporpamme

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCIHUIIINHE «XHMHSD)

HaumeHoBaHue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakTepuctruka OlleHOYHOTO OLICHOYHOTO CPEICTBA B
OC cpencTBa CpeacTBa dOC
CpeacTBO MOPOBEPKU YMEHHUH IIPUMEHATH
KontponbHas padota pel POBEp y P KoMriekT KOHTpOIBHBIX
1 MOJTYYCHHBIC 3HAHUS I PEIICHHS 3a]a4 o
(K/P) 3a/IaHUi 110 BapuaHTaM
ONPE/IETICHHOTO TUIIA TI0 TEME WU pa3zeily
JmmakTuuecKui KOMILJIEKC,
MpeaHa3HAYEHHBIN I CaMOCTOSTEIbHOM
PaGouas terpaan o o
2 (PT) paboTel oOywaromerocss ¥ mno3posstomuii | O6pasern paboueii TeTpaau
OIICHUBATh YPOBEHb YCBOCHUS UM YUEOHOTO
MaTtepuaa.
CpencTBO KOHTPOJISI, OPraHW30BaHHOE Kak
crenuaibHas Oecema  IEIarorudecKoro
VerHplii onpoc  [pa00OTHMKAa ¢ 00ydaroIIMMCs Ha  TEMBI, Bormpocs o
3 cobeceroBaHNe, [CBSA3aHHBIE C M3y4aeMOW AMCIUIUIMHOW, U TeMam/paszaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIUCIAILINHEI
00ydJaroerocs 1no OnpeneIeHHOMY pa3ieny,
TeMe, mpobemMe u T.1.
CuctemMa CTaHAAPTU3UPOBAHHBIX 3a/JIaHHMH,
Tect [MO3BOJIAIONIAS aBTOMAaTU3UPOBATh .
4 . Dol TECTOBBIX 3aJaHuN
(T) MpOLEAYpPY H3MEpEHUs YpOBHSA 3HAHUU H
yMEeHMH 00yuaroerocs.

TunoBbie KOHTPOJIbHBIC 3a/1aHUsl, KOHTPOJIbLHBIC BOIIPOCHI HWJIM UHBIC MaTE€pHUaJbl, 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

Bapuanrt Nel

1. Kakue coennHeHus HazbiBarwTca okcuaamu? Kakue u3 npueneHHbIX okcusoB Fex0s, CrOs,
NO2, P20s, MnO, MnO> sBist0oTCS KACIOTHRIMEH? HamummTe ypaBHEHHs peakiuii B3auMOICH-
CTBHS KHCIOTHEIX OKCHJIIOB CO IIEIOYaMH.
2. Hanwummre ypaBHEHHs peakidid, ¢ MOMOIIBK) KOTOPBIX MOMKHO OCYIIECTBHUTH CIIEIYIOIHE
IpeBpaleHHs

-
FemFe:05+HCI —2—Fe(OH)s s 7—Fes(SOu)s.
3. Hanummute ypaBHEHUSA peakiuil B3aUMOIECHCTBUSA T'HAPOKCHIA KalbIUsA C CEPHON KHCIOTOH,
NPUBOAIIMX K 00pa3oBaHUIO CpeHel, KUCIOH U OCHOBHOM coseil. HazoBuTe mosyueHHBIE CO-

JIH.



Bapuanr 2
1. Mcxonas U3 MOJIOKEHUS 2JIEMEHTOB B IEPHOJUYECKOH CHCTeMe, JalTe XapaKTePHCTHKY aTo-
MOB: a) cepsl; 0) Maprasua.
2. CocraBbTe GOpMYIIbI OKCHJOB H T'MJIPOKCHJIOB SJIEMEHTOB BTOPOrO MEPHO/Ia, OTBEYAIOLIUX MX
BBICHICH CTENeHW OKHciIeHus. Kak M3MEHsSeTcsi KMCIOTHO-OCHOBHOHM XapakTep ATHX COEMHe-
HUK?
3. Jlaiite onpeaeneHHe NIEeKTPOOTPULATENbHOCTH. Kak u3MeHseTcs 21eKTPOOTPHLIATEIBHOCTD P-
aneMeHToB B VII-A noarpynmne? Kak u3MeHseTCst UX OKUCIIUTENBHASE aKTUBHOCTB U 1104eMYy?
4. Hanumute 31ekTpoHHble GopMystsl atomoB Zn u Cl u cooTBercTBYyIOmMX HoHOB: Zn>', CI”
Bapuanr 3
1. Mcrionp3ys cripaBouHble JaHHBIE TaOIMIIBI, ONpeiennTe H3006apHblii TenaoBoi saddext AH 0g
XMMHUYecKoN peakuuu. ChenaiiTe BBHIBOJ O BBIACICHUM WIM MOTJIOLIEHUH TEIUIOTHI B IIpoIecce
peaximn. Onpenenute u3menenue >HTpormu AS’o5 B X0/1e XMMHYECKOH peaKkiMH, MPOTEKalo-
LIEH NPH CTAHJAPTHBIX YCIOBHUAX B HJ1€AJbLHOM Ia3000pazHoM cocTOAHUU. OObACHUTE 3HAK W3-
menennst AS’»9s B pesynbrare JaHHON peakuuu. Onpeienute W3MeHeHHe sHeprum I'u6Oca
AG'298 B X0/1¢ XMMHYECKOH PeaKi[MH, MCTIONB3Ys CpaBovHbIe JaHHble Tabauisl Ne 5. Tlo 3Haky
usMeHenus suepruun ['n66ca AGos crienaiite BBIBO 0 BO3MOMKHOCTH CaMONPOU3BOIBLHOTO MPO-
TEKaHHUS.

Bemecrso | Cocrosnue
B AH05. K AG"s. K S%os. Jix
MOJlb MOJIb MOQJIb - Fpa,uyc
Cz2Ha» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapmuanr 4

1) HAaMMIIUTE KHHETHYECKHE YPABHEHHUA CKOPOCTEH NMpsAMON peakuuH, 00paTHOH peaklMH U BbI-
paskeHHEe KOHCTAHTHI PABHOBECHS;

2) ompenenuTe, B KaKyl0 CTOPOHY CMECTHUTCS XMMHYECKOE PaBHOBECHE NMPHU YBEIWYCHHH KOH-
HEHTPAIUH TIEPBOTO UCXOAHOTO BEIIECTBA, TIOBBIIICHHH TEMIIEPATYPHI U YBEIIMYCHHUH TaBIICHHUS.

1) ZCO(r)-l-Oz(r)(—szOz{r) AH= -556,0 KkJx

2) Fe304(K)+CO(r)<—>3FeO(}()+C02(r) AH= 34,6 xIx

Bapuanrt §
1. Berauciure maccy BaClo-2H»>0, Heobxoaumyto mia npurotoBinenus S00r pactBopa ¢ Macco-
Boit jioeit BaCly 5%.
2. Beruncaute o6beM pacTBopa THApokcuaa Hatpus p=1,41r/cm® (38%), Heo6X0oaMMBIH a1
MPUTOTOBJICHHS 2KI MOIOIIIETO pacTBOpa ¢ MaccoBoi noseit NaOH 10%.
3. Beraucnure maccy KoCOs, HeoOxoaumyto Jjuis npurotosnerus 100mi 0,1M pacrsopa.
4. Ins npuromnenus autudpuza K 5n Boasl npudaBumm 2n stunosoro crnupra C;HsOH
p=0,8r/cm’. Bbruucinte TemMieparypy 3aMep3aHus aHTUpU3a.

Bapuanrt Ne6

1. Hamumure ypaBHEHUs AUCCOIMAIMH clemaytomux 3nekrponutoB: a) H3POs; 6) NH4sOH; B)
CaClz; r) (CaOH)2S04; 1) Ca(HCO3)».
2. JlonuiuTe ypaBHEHUs PEAKIUil, COCTaBbTE K HUM HOHHbBIE YPABHEHHS:

a) CaCO3;+HCl— 0) CaClh+Naz;POs—
3. K pactBopy ykcycHO# KHCIOTHI NMpuOaBHIIM aneraT HaTpusA. B Kkakylo CTOpOHY CMeCTUTCH
paBHOBECHE JAMCCOLHAIIMH YKCYCHON KUCTOTHI?
4. BBIUMCIINTE PABHOBECHYIO KOHIIEHTpalMI0 HOHOB H' B pacTBOpe yKCYCHOH KHMCIIOTBI ¢ KOH-
ueHTpauueit 0,1mMoaw/n (cTenenb qucconnaii pasua 0,13).



TecToBbIC 3a1aHUA

3AJIAHME 1. (BpiOepHuTE BapHAHTHI OTBETOB COIVIACHO TEKCTY 3a/1aHHs)
1. [IpocTeic BewecTBa

- TIOJIUATUJICH

+: rpadur

+: Genslii pocdop

- aMMHaK

2. MounsipHblii 00BEM rasza usmepsercs B

-1 MOJIb

+: 1/MoIb

+: M3/KMOJIBL

-: MOJIB/JT

3. Macca oaHoii a.e.M. paBHa

= 1r

+: 1,66%10-24 r

-1 1,66%10-24 xr

+: 1,66%10-27kr

4. Monsb 100010 rasa npu H.y. 3aHuMaeT oobvem 22,4 1 -

CIIEJICTBUE

-1 3aKOHA COXpPaHEeHHUs MacChl BEIIeCTBa

-: 3aKOHA MOCTOSIHCTBA COCTaBa

+: 3akoHa ABOragpo

-: 3aKOHA KPaTHBIX OTHOIIECHHH

-1 3aKOHA SKBHUBAJICHTOB

5. 1 mons AI(OH)3 neliTpanusyer ...... MOJIb COJISTHOM

KHCIIOTBI

- 1

-2
+:3
-4
- 1,5

6. Peakums mexry NaOH + H3PO4 oTHocuTCS K peakiiuu
: IPUCOEINHEHUS

. pasioKeHus

+: HeHWTpanmu3alUnuu

-: TMJIpaTanuu

-1 3aMEIICHHS

7. DKBUBAJIEHT — 3TO peajibHasi UJIM YCIOBHAA YacTULA
BEILIECTBA, KOTOpasi B JaHHON KUCIOTHO-OCHOBHOM
peakiMM YKBUBAJIEHTHA OJJHOMY KaTHOHY BOJI0pOJa HJIH
B JIAaHHOHW OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHON peakiiuu
OJHOMY ......

-: TIO3UTPOHY

- IPOTOHY

+: JEKTPOHY

-! KBapKy

- HEUTPOHY



8. Maccy BemiecTBa, B3STOT0 B KOJIMUECTBE 1 MOJIb,
HAa3bIBAIOT ...... Maccom

- CYyMMapHOH

- aTOMHOH

-: DKBMBAJIEHTHOH

+: MOJISIpHOM

- MOJICKYJISIPHOM

9. IlpocToe BelecTBO (B OTIMYUE OT CIIOKHOIO) — ITO
+: 030H

-2 (heHOM

-1 cola

-1 METaHOJI

+: rpadur

10. HauGonpimii pajuyc atoma UMeeT

- K

-: Na

- Li

+: Rb

--H

11. DaeMeHT TPeThero nepuo/ia. .. MUMeeT BbICIIYIO
cTerneHb OKUCeHus +4

: ochop

: CKaHIuH

- THTaH

+: KpeMHuii

- AJIKOMUHUI

12. DnekrponHyto koHpurypauuo 1s22s22p63s23p5 umeer
aToM

-: hocdopa

+: xnopa

-: Gpoma

-: ¢bropa

-: a3oTa

13. CteneHp OKHCIEHUS aTOMa XpoMa B
COEJIMHEHHH. . .paBHA +3

- CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOH(GUrypauus BHEUIHErO
9HEPreTHYecKoro ypoBHs atoma (ocdopa
+:...3523p3

-1 ...3s23p5

- ...4s24p3

-1 ...2822p5

-1 ...4s24p5



BOITPOCHI K 3AYETY

1. CtexuoMeTprYEeCKUE 3aKOHBI: 3aKOH COXPAHEHHMS MacChl, 3aKOH IMOCTOSHCTBa coctaBa. Mx
pOJIb B XMMHUU U COBPEMEHHAsl TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTraJpo, ypaBHeHHE MeHaeneeBa-
Knanetipona.

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

3. KBaHTOBOE oOmHcaHWE CTPOEHUS aToMa. ATOMHBIE OpPOWTAJIM W KBAHTOBBIC YHCIIA.
I'paduueckoe mnpencraBieHre aToMHBIX opOuTanen. [lopsaok 3amogHEHUs aTOMHBIX OpOWTaleill B
MHOT'03JICKTPOHHBIX aTOMaX.

4. Ilepuonuueckass cucrema snemeHToB J[. M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB aTOMOB (pammyc aToMma, SHEPTHs HOHH3AIUH, CPOJICTBO K DJICKTPOHY,
AIEKTPOOTPHUIATEIFHOCTD). DHEPreTHUYECKUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

5. OOpazoBaHue XUMHUYECKON CBSI3U, €€ XapaKTCPUCTUKH: DHEPTUs, MJIUHA, IMOJSIPHOCTb.
[TepexpriBanue AQO. CBsizu 6- U w-TUna. OnucaHWe KOBAJICHTHOW XMMHUYECKOM CBSI3M 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. Duepreruyeckue auarpamMmmbl MO NOBYXaTOMHBIX TOMOSJEPHBIX MOJIEKYJ 2 MepHoja.
3aKOHOMEPHOCTH B U3MEHEHUHU WX CBOMCTB (JIJIMHA CBSI3U, DHEPTHUS CBSI3U, MAarHUTHBIC CBOKCTBA)

8. [Ipenckazanue reOMETPUUECKOTO CTPOSHUS MOJIEKYJT METOJIOM OTTAJIKUBAHMS 3JIEKTPOHHBIX
nap (meron ['minecnu) U MeTo oM BasleHTHBIX cBsi3eil. ['eometpus monekyn BeClz , BFs, CHs , NH3z u
H-20.

9. BemecTBa ¢ MOJNIEKYISIpHON CTPYKTYpoOil (pumepsl). MexxMoneKynspHble B3aUMOACHCTBUS.
Cunsl Ban-nep-Baanbca (Tpu coctaBmisironux). Bogopoanas cs3b. OcobeHHOCTH (PTOPOBOAOPOA, BOIBI
U aMMHaKa, 00yCJIOBIEHHBIE BOAOPOIHBIMU CBSA3SIMHU.

10. TloHdatne O 30HHOM CTPOEHHMU TBEPAOTO Tena. MeTamibl, NOJYIPOBOJHUKH U
IVDIIEKTPUKK (Ha TpUMepe MPOCTHIX BEHIeCTB, 00pa3oBaHHBIX aneMeHTamu [VA rpynmsi). OOmue
¢du3nyecKre CBOMCTBA METAIOB (JEKTPOMPOBOAHOCTh U TETIJIONPOBOTHOCTS ).

11. OcHOBHbBIE NOHATHUA U OINPEIECICHHUS TEPMOJMHAMUKHU. DHTAIBIINS CUCTEMbl. DHTAIBIUSA
XUMHUYECKON peakiuu. DKCIEPUMEHTATbHOE OMpe/IeNIeHNEe SHTANBIINY peakluy (Ha MpUMepe peakiiuu
HelTpanuzanumn).

12. 3akon I'ecca. CneactBus u3 3akoHa ['ecca. CrmocoObl pacuera SHTANBIUNA peEaKiuil C
MCIOJIb30BaHMEM 3aKoHa ['ecca (Ha KOHKPETHBIX MMPUMEPAX).

13. Duranenust o6pazoBaHus BemecTBa. CTaHIaPTHOE COCTOSIHHE DJIEMEHTA U BemiecTBa. Pacuer
SHTANBIIUK PEaKINil MO CTaHAApTHBIM SHTAIBIUAM 00pa30BaHUS BEIIECTB (Ha KOHKPETHOM MPUMEDPE).

14. CaMonpou3BOJIbHBIE W HECAMONPOHM3BOJIBHBIE TMPOIECCHl (MpuMephl). Makpo- u
MUKPOCOCTOSIHUSI CUCTEMBI. TepMoJAMHaAMUYeCcKass BEPOSITHOCTb W JHTponus. Bo3pactanue sHTponuu
Kak JBUXKYIAs CHUJIa CaMOIIPOU3BOJIBHOTO MPOIECcca.

15. DwuTpomnus BemlecTBAa. 3aBUCHUMOCTh JHTPOIMU BEIIECTBA OT TEMIIEpPaTyphl, 00beMa,
arperaTHOr0 COCTOSIHUA. OJHTpomus oOpazoBaHusi BemiecTBa. [Iporecchl, COMPOBOXKIAIOLTHECS
YBEJIMYEHUEM U YMEHBIIIEHUEM YHTPOTHH (IPUMEPHI).



16. DuTpomwms BemecTBa. DHTPONHUS XHUMHYECKOW peakmuu. CrmocoObl pacuera SHTPONUHU
XUMHUYECKON peakiuy (Ha KOHKPETHBIX TPpUMepax).

17. DOueprusi ['m66ca. CranmaptHas sHeprus ['m66ca oOpa3zoBanmsi BemecTBa. CTaHmapTHas
sHeprusi [ m606ca xumuueckor peakiuu. CrocoObl pacuera CTaHIapTHOM dHeprun I noO6ca XuMU4IecKoi
peaknuu (Ha KOHKPETHOM ITPUMEPE).

18. 3aBucumocth dHeprun ['mbOca XUMHUUYECKOW peakIuu OT TeMIlepaTypbl (dHTAIBIMUHHBIA U
SHTPONUITHBIN (hakTOphI Mporiecca). JHeprus ' m6dca u caMonpor3BOIBLHOCTD MpoLiecca.

19. Ckopocth xuMuueckod peakiuu. CpenHsis W MCTUHHAs CKOpOCTb. MeTobl
AKCIIEPUMEHTAJILHOTO OMpEeNIEHUs] CKOPOCTH XUMHUYECKUX peakluil (KOHKpeTHbIH mpumep). [IpocTteie u
clI0HbIe peakini. OCOOEHHOCTH TeTepOreHHbIX MPOIIECCOB.

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

21. BnusHue TemmepaTypbl Ha CKOPOCTb XMUMHUYECKON peakuuu. [IpuyamHbl BiausHUS (DOJS
aKTUBHBIX MOJIEKYJ U pacrpeneneHue bonpliMana). YpaBHeHue AppeHnyca. DHepreTuuecKuid mpoduib
XUMHUYECKON peakiuu. DKCIEPUMEHTAIbHOE OMpEe/e/IeHne SHEePTUM aKTHBAIlMM XUMHUYECKON peakiuu
(KOHKpETHBIN TpUMep).

22. Karanus. BnusHue karanu3aTopa Ha CKOPOCTh XUMHUYECKON peakuuu. [IpuuuHbl BIUSHUS.
['oMoreHHbIif 1 reTeporeHHbId KaTanus. [IpuMepsl MpakTUYECKOT0 MCHOIB30BaHUS KaTalM3aTOPOB JIJIs
M3MEHEHHUS CKOPOCTH peakuuu. MHrubupoBanue peakuui.

23. XuMmudeckoe paBHOBecHE. YCJOBHsS XMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS
XUMHUYECKOH peakuuu. TepMoarnHaMU4ecKuil BBIBOJ] KOHCTAHTHI PABHOBECHSI.

24. OOparuMmble xumuyeckue peakiuu. CKOpocTh OOpaTUMBIX XUMHUYECKHX pEaKlUi.
Kunernyeckoe omnucaHue XUMHYECKOTO paBHOBECHS (CBSA3b KOHCTAHTHI PAaBHOBECHUSI PEAKLIUU C
KOHCTaHTaMH CKOPOCTEH MPSMOTO ¥ 0OpaTHOTO MPOIIECCOB).

25. CmenieHne XMMHUYECKOTO PaBHOBECHS MPU U3MEHEHHMU BHEMHMX ycioBuid. [Ipunnun Jle
[[TaTenbe: TepMOIUHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

BOITPOCHI K DK3AMEHY

1. PactBopsl. Knnaccudukaiusi pacTBOpOB MO CTETIEHU AUCIEPCHOCTH. MECTO pacTBOPOB Ccpeau
JPYTUX TUCIEPCHBIX cucTeM. PacTBoprMOCTh TBEpAbIX BellecTB B Boje. Koadduunent pactBopumocTu.
HacrliiieHHble, HEHACHIIIEHHBIE U NIEPECHIIICHHbBIE pacTBOPHL. TerioBbie 3 ()EeKTs IPU PaCTBOPEHUH.

2. PactBopbl. CriocoObl KOIMYECTBEHHOTO BHIPAYKEHUSI COCTaBa pacTBOpPoB. MaccoBast, 00beMHast
U MoJbHas Joiu. MaccoBas, MOJsipHass U HOpMajibHasi KOHLEHTpauuu. MossiibHOCTh. Ilepexon ot
OJIHOTO cIoco0a KOJMYECTBEHHOTO BBIPAXKEHHUS COCTaBa pacTBopa K apyromy. Haiitm maccosyio,
MOJIIPHYIO U HOpPMAJIbHYIO KOHIEHTpPAllMM pacTBOpa XJOpuJa Kajibliusig ¢ MaccoBoil monent 20%.
I[InotHOCTH pacTBopa 1,2 r/evs,

3. PacTBOpBI HEINEKTPOJINUTOB. /[aBieHNE HACBIIIEHHOTO Mapa PacTBOPUTEI HAJ PacTBOPOM M
HaJ YUCTBIM pacTBoputeseM. 3akoH Paynsa. Kak MOXHO paccuuTaTh NOBBIIEHHE TEMIIEPATYPbI KUTICHUS
Y TIOHKEHUE TeMITepaTyphl 3aMep3aHus pacTBOpa MO0 CPAaBHEHHIO C pacCTBOpUTENIEM?

4. B 4yeM COCTOMT CYIIHOCTH siBieHHEe ocMmoca? Kak omnpeaenuTs BEIWYHMHY OCMOTHYECKOTO
JaBJICHUS B pacTBOpax HeAnekTpodauToB? 3akoH Bau-I'odda.



5. DnektponuTHyueckas nuccormanus. Jlucconuanusi caabbIX SJEKTPOJIUTOB KaK PaBHOBECHBIN
npouecc. CTeneHb AUCCOUMALMKA M KOHCTaHTa Jucconuanuu. PakTopsl, BIHSIONIME HA MPOLECC
nucconuanui. 3akoH pa3basinenus Ocanbaa. Kak OyneT BIUsATH HA COCTOSHUE PABHOBECHUSI YKCYCHOM
KHCJIOThI BBEJICHUE B CUCTEMY alleTara HaTpus?

6. PacTBOpBI 351€KTpOHUTOB. J{Mccounanus CpeHNX, KUCIbIX U OCHOBHBIX coneill. Jluccounanus
KHCJIOT UM ocHOBaHMi. CtyneHuaras aucconuanus. [IpuBenure npumepsl. Vcnosb3oBaHue 3aKOHOB
Payns u Bant-I'odda s onrucanust cBOMCTB 31eKTpotuTOB. M30TOHNYECKHA KO3 PUITHEHT.

7. Peakuuu wuOHHOrO OOMEHa B pPAacTBOpAaX AJIEKTPOJIUTOB. YCIOBHS TMPaKTHUECKOM
HEeoOpaTUMOCTH MPOTEKaHMsI peakuuid HOHHOro oOMeHa. HamumuTe MONEKyJIspHblE W HOHHO-
MOJIEKYJIIPHBIE YPABHEHUS PEAKIUH, WILUTFOCTPUPYIOIIMX 3TH YCIOBUSA.

8. ManopacTtBopuMBbI€ 3JIEKTpOIUThL. PaBHOBecue B cucreme ocaqok — pactBop [Ipoussenenue
pacTBOpUMOCTHU. YcI0BUsS 00pa3oBaHHs U pacTBOpeHHs ocaakoB. OOpa3oBaHUE OCAIKOB M AJIEMEHTHI
KaueCTBEHHOTI'0 aHAJIN3a.

9. KectkocTh BoAbL. BpemeHHas 1 TOCTOSIHHAS )KECTKOCTh. MEeTO1bl CHUKEHHUSI ’KECTKOCTHU BOJIBI.

10. DOnexrponutuyeckas aucconuanus Bojabl. MoHHOe mnpou3BeneHue BoAbl. BomoponHbii
nokasarensb. [llkana BogopoaHoro nokasarens. Konopumerpuueckue u NOTEHIHOMETPUUECKUE METOIbI
onpenenenust pH cpenpl. MuaukaTopel. 3MeHeHnEe OKpacku MHAMKATOPOB B 3aBUCUMOCTH OT PEAKLUU
Cpelbl.

11. Twaponus. I'maponu3 conell. KomuuecTBeHHBbIE XapaKTEPUCTHKU MpoOIEcca TUAPOIIU3A.
Crenenb TUIpONM3a M KOHCTaHTa Tujaposin3a. CMenieHue paBHOBECUs IIpolecca TUIIpoJIn3a.
HeoOpatumblii rugponus. Hamummre B MOJEKyISIpHOM M HOHHO-MOJIEKYJISIPHOM BHJE ypaBHEHUS
peakiuii tuaponusa cienyromux coneit: FeCls, KsPOs, NaxSO4, Al2S3 . Ykaxute peakiuio cpeibl B
BOJHBIX PAaCTBOPAX ITUX COJICH.

12. OxucnuTenbHO-BOCCTAHOBUTEINbHBIEC peakuuu. CTeneHb OKUCIeHUs aieMeHTa. OKUCIUTENb U
BoccTaHOBUTENb. lIpolecchl oOkuciaeHuss W BOccTaHOBIEHUs. [lpuBenuTe mnpuMepbl THUIUYHBIX
OKHUCIIHUTENeH 1 BoccTaHoBuTeNel. Kakue mporieccsl mpeacTapisioT co00i MPpo1ecchl OKUCIEHUS, a KaKue
BOCCTAaHOBJICHUS:

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

13. Knaccuduxanuss OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuidi. [lpuBenute mpumMepsl
peakuuii kaxzaoro tumna. CocTaBbT€ ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUNA C MOMOUIBI0 METOAa
ANEKTPOHHOTO OanaHca.

14. XapakTep B3aUMOJAEWUCTBHS METAJUIOB C BOJAOM, PacTBOpPaMM COJIEH, LIEIOYEH MU KHUCIOT.
Oco0eHHOCTH B3aUMOJICHCTBUSI METAJIOB C KOHIEHTPUPOBAHHON CEpHON KHCIOTOM M a30THOMN
kucnotoi. Kak pearmpyer xene3o ¢ CUIBHO pa30aBICHHOH, pa30aBICHHON M KOHIEHTPUPOBAHHOMN
a30THOM KucnoToi? CocTaBbTe YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIU.

15. BO3HHMKHOBEHHME CKauyka I[IOTEHIMaja Ha TpaHUIE METAJUI-pacTBOpP COJIM MeTajua.
CraHmapTHBIN 3JIEKTPOJAHBIN NOTeHIMal. Psia cTaHAApTHBIX 3JIEKTPOHHBIX MOTEHIMAJTIOB METAJIIOB.
Kaxkue BbIBOZIBI MOKHO ClI€TIaTh UCXO/IS U3 MOJIOKEHUS MeTallia B psiay?

16. Bogopoanblii 31€KTpoa. Y CTPOUCTBO U 3IEKTPOJIHbIE Mpolecchl. CTaHIapTHBIA BOJOPOAHBIN
3JEKTPOJI. 3aBUCUMOCTh BEJITMYHMHBI MOTEHIMAIa BOJIOPOIHOTO AeKTpoaa oT pH cpenbl.

17. 'anpBaHn4ecKue 371eMeHThl. Kak MOXHO MPaKTUYECKHU ONPEIAEIUTh SJEKTPOIHBIN NOTEHIIMAI
Metama? OT kakuX (aKTOPOB 3aBUCHUT BEIMUYMHA AJIEKTPOJHBIX MOTEHIMaNOB? YpaBHeHHe HepHcra.
VYpaBuenue HepHcra U1t METAIIIMYECKUX 3JIEKTPOIOB MPU CTAaHIAPTHBIX YCIOBUSAX.



18. Tuner rajabBaHUYECKHUX 3JIEMEHTOB. XuMuueckue, KOHIIEHTPALIMOHHbBIE u
TepMmoraiabBaHuyeckue 3aeMenTsl. J.J1.C. ranpBaHnuecKuX 3eMeHTOB. [IpuBeaute npuMepsl. Y KaKUTe
MPOLIECCHI, MpOTEKalIIue Ha 3JekTpoaax, W paccuutaiite D3/IC MeTHO-UMHKOBOTO XHMHUYECKOTO
raJlbBAHUYECKOTO 3JIEMEHTA.

19. Ob6patumble U HeoOpaTHMble 3JIEKTpOJHbIe mporecchl. OOpatumble U HeoOpaTUMBbIE
aneKTpoabl. Turbl 00paTUMBIX 37eKTpo0B. [IpuBeanTe MpuMepsI.

20. Koppo3us wmetammoB. Kiaccudukanus KOpPpO3HOHHBIX MPOIECCOB. XHMHYECKas H
aNeKTpoXuMuyeckas kopposus. Ilpusenure nmpumepsl. MUKPO - U MakpOTralbBAHUYECKUE AJIEMEHTHI.
[IpuunHBI AJIEKTPOXUMUYECKONW TeTEPOre€HHOCTH MOBEpXHOCTH MeTaia. Kakue mporeccsl mpoTekaroT
IIPU KOPPO3UHU IIUHKA C IIPUMECSMHU KeJie3a B KUCIIoi cpene?

21. DnekTpoiHble TpoIecChl MpH KOppo3uu MeTawioB. KarTonHble peakiuu B KHUCIBIX,
HEUTpPaJIbHBIX U IEJIOYHBIX cpenax. YeM MOXKeT ObITh BhI3BaHA 3JIEKTPOXHUMHUYECKas T€TEPOreHHOCTh
MOBEPXHOCTU MeTaa?

22. Tonsipuzanusg M Aenoispuszanus MeKTpoaoB. Kak BIHAIOT 3TH HPOIECCHl Ha KOPPO3UIO
MeTaioB? B ueM COCTOUT CYIIHOCTH BOJOPOJHOM U KUCIOPOAHOMN ACTIONSIpU3alun?

23. D1eKTpoJIn3 ¢ paCTBOPUMBIMH U HEPACTBOPUMBIMU 3J1eKTpoaamu. [lopsaok pa3psiaa MOHOB HA
3JIEKTpOJIax MpH deKTpoin3e. 3akoubl Papajnes. [IpakTuueckoe mpuMEHEHNE MPOLIECCOB 3IEKTPOJIN3A.

24. CiocoObl 3aIIMTHI METAIIOB OT KOppo3uK. MeTaminueckre KaToIHbIe U aHOHbIEe TTOKPBITHSL.
PaccmotpuTte Ha KakoM-TMOO MpUMeEpe MEXaHHW3M 3alUTHOTO JACWCTBHE AHOJHOTO METAJUTHYECKOTO
MOKPBITHUS B KUCJIOU Cpee.

25. CriocoObl 3alIUTHl METAJUIOB OT KOppo3uu. MeTanmmndyeckie KaToAHbIe U aHOAHBIC TTOKPBITHSL.
Kak mpotekaer koppo3us MeTaiia ¢ KaTOAHBIM METAUIMYECKUM IMOKPBITUEM MpU HAPYIICHUU €ro
L[EJIOCTHOCTHU B BOJHOM cpefie B MPUCYTCTBUU KUcIopoaa?

26. Crioco0Obl 3alIUThl METAIJIOB OT KOppo3uu. HeMeTannndeckue 3alluTHBIE MOKPBITUSA. Busl
HEMETAJUTMYECKUX 3aUIUTHBIX TOKPBITUIA U UX IPUMEHEHHE.

27. CriocoObl 3alIUTHl METAIOB OT KOppo3uu. XuMuueckas oopadoTka cpenbl. PerynupoBanue
pH, ynanenue kucnopona.

28. CrocoObl 3aluThl METAUIOB OT KOPPO3UU. DIEKTpoxuMudeckas 3amuta. [IpoTexkropHas
3alllUTa U KaTOJHAs 3alluTa.

29. OcobGeHHOCTH OpraHHYecKUx coenuHeHUil. Teopus xumudeckoro crpoeHus. M3omepus u
romouiorus. Knaccudukaiiys, cTpoeHre 1 HOMEHKIIATypa OPraHuYeCcKUuX COeIMHEHUH.

30. Knaccudukaiusi opraHM4eCcKUX peakiuii Mo XapakTepy XUMHUECKOH CBS3H. YTIEBOJOPOIbI:
aJIKaHbl, [IMKJIOAJIKAHBI, AJTKEHBI, AIKUHBI, aJIKaJUEHbI, ApOMATHYECKUE COCTUHEHMUS.

31. Ilpou3BojHbIE YIIE€BOJOPOAOB: TaJIOI€HIPOU3BOAHBIC, CIMPTHI, ANbJAECTUIbl U KETOHBI,
(beHonbl, mpocThie FUPbI, KAPOOHOBHIE KUCIOTHI, CII0KHBIE 3(PUPBI, HUTPOCOCTUHEHUS, AMUHBI.

32. MoHoMeEpBl, OJIUTOMEpPhl U TMOJUMEpBhl. MeETOoNbl MOoNMy4YeHusi noauMepoB. Peaknuu
MOJIMMEPU3ALIMHU U TTOJIMKOHIeHcaln. CTpOeHUE U CBOMCTBA MOJIMMEPOB.

IIpuMmepsI OM1€TOB /11 3a4eTa

MUHUCTEPCTBO OBPA3OBAHHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA



®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI’)KETHOE ObPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)
HOL «Xumbuorex» / Iucuumiuna «Xumus» / 2020/2021 yuyeOHbIi 1o

Buaer Ne 3

1. OcHOBHBIC OHATHS U ONIPEACIICHUS TEPMOAMHAMUKH. DHTAIBIIHUS CUCTEMbL. DHTAIIBITHS
XUMHYECKON peakiuu. DKCIEPUMEHTAIbHOE ONpeAelICHUE SHTATBIINK PEaKIuu (Ha IpuMepe
peaKIy HEUTpaTU3aIIHH ).

2. Tlpenckazanue reoMETPHIECKOTO CTPOSHUS MOJIEKYJT METOAOM OTTAIKMBAHMS 3JICKTPOHHBIX Tap
(meton ['mumecnn) 1 MeTOIOM BajieHTHBIX cBs3ei. ['eomerpus monekyn BeClz , BFs, CHs , NH3
u H20.

3. CKOJIBKO rpaMMOB ITUHKA PACTBOPUIIOCH B COJITHOM KUCIIOTE, €CIIM U3BECTHO, YTO B XOJI€ ATOU
peaKuy MPU HOPMAIBHBIX YCIOBHUSAX BBIACITUIOCH 1,2 1T BOgOpoaa.

Jouent HOL Xumbuorex, K.X.H., JOLICHT /KyckoB A.H./
W.o. pykoBoautens HOLL Xumbunorex, k.0.H., T01eHT /Topmmna E.C./
VYTBepxkaeHo Ha 3acegauud . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJEPAIIMA
OEJAEPAJIBHOE 'OCYAAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

HOILI «Xumbuorex» / Incunmiauna «Xumus» / 2020/2021 yyedoHnblii rog

Buaer Ne 6

1. 3akon I'ecca. CneactBus u3 3akoHa ['ecca. CriocoObl pacueTa SHTaJIbIINUN PeakIuii ¢
HCIOJIb30BaHNEM 3aKOHa ['ecca (Ha KOHKPETHBIX IPUMEPAX).

2. DHeprermueckue quarpaMMbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 TIEpHo/a.
3aKOHOMEPHOCTH B U3MEHEHUH MX CBOMCTB (AJIMHA CBS3M, SHEPTUs CBSI3U, MArHUTHBIE
CBOICTBA).

3. Bo ckonbko pa3 ymenbmutcs ckopoctsb peakuuu 2NO + Oz = 2NO2 npu pa3daBieHun cMecu
pearupyromux ra3os B 3 paza? CoctaBbTe HOpMYyITy A ONPEAeICHUs] KOHCTaHThl PAaBHOBECHS
JTAHHOW peaKIuu.

Honent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./

HN.o. pykoBoautens HOLL Xumbuorex, k.6.H., TOLEHT /Topuuna E.C./

YTBGp)K,Z[eHO Ha 3aCCJaHuHn

. .201 1., mporokon Ne  (coct. A.H. Kyckos) . .
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUUCKOU ®EAEPAIININ

OEJAEPAJIBHOE I'OCYJAPCTBEHHOE BIO/’KETHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUA
«MOCKOBCKHNM MOJJUTEXHUYECKA YHUBEPCUTET»



(MOCKOBCKHWM IMOJINTEX)
HOILI «Xumbuorex» / Incunnmiauna «Xumus» / 2020/2021 yyedublii rog

Bujer Ne 10

1. BausiHue Temreparypsl Ha CKOPOCTh XMMHUYECKON peakuuu. [Ipuunnb!l BIusHUSA (1015
aKTUBHBIX MOJIEKYJI U pacnpeaeneHue bonpiimana). YpaBHeHne AppeHnyca. DHepreTu4ecKuil
npoMIIb XUMUYECKOH peakiiy. DKCIEPUMEHTAIBHOE ONPEACTICHIE YHEPTUN aKTHBALIUU
XUMHUYECKOHN peakiuu (KOHKPETHBIN Ipumep).

2. 3aBucHMOCTB 3Hepruu I mbOca XMMUYECKON peakuu OT TeMIepaTypbl (SHTATBIUIHBINA 1
SHTPONUIHBIN (aKTOpPHI npouecca). Jueprus I m6dca u caMonpon3BOIILHOCTH MPOLIECCa.

3. CocraBbTe 3JIEKTPOHHYIO (POpMY/Ty aToMa TUTaHA U MOoHOB TMTaHa Ti2* u Ti**, K kakomy
JIEKTPOHHOMY CEMENCTBY OTHOCUTCA THUTaH? [IpuBenTe 371€KTPOHHBIE aHAJIOTH TUTAHA.

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

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMCKOM ®EJEPAIIMA
OEJAEPAJIBHOE 'OCYAAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

HOIL «Xumbuorex» / Incuumauna «Xumus» / 2020/2021 yyeOHblii rog

Bujaer Ne 12

1. OGparumble xumuueckue peakiuu. CKOpocTh OOpPATHMBIX XMMHYECKUX PEaKIui.
Kunetnueckoe onmucaHue XUMHUYECKOTO paBHOBECHUs (CBA3b KOHCTAHTHI PABHOBECHUS peaKIUH
C KOHCTaHTaMH CKOPOCTEH MPSMOro U 00paTHOIO MPOLIECCOB).

2. Dueprus 'm60ca. CrannaptHas sHeprus [ m60ca odbpasoBanus BemectBa. CTanaapTHas
sHeprus ['m60ca xumuyeckoit peaknuu. CriocoObl pacueTa cTaHaapTHOU >Hepruu ['mdoca
XUMHUYECKON peakiuu (Ha KOHKPETHOM TIPUMEPE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIBI0 METO/a BAJIGHTHBIX cBsizel (BC) 1 00BsICHUTE MEXaHU3M
o6pazoBarus MoseKymbl SiFs 1 nona [SiFe]?. YkakuTe THIIBI 06pa3ylONINXCa XHMUYECKHX
CBsI3€H, UX KPATHOCTh U MEXaHU3MBI MX 00pa3OBaHHS

Honent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./
N.o. pykoBoautens HOLL Xumbunorex, k.0.H., T0LeHT /Topmmna E.C./
VYTBepxIeHo Ha 3acemanuu . 201 1., mpoToko Ne (coct. A.H. Kyckos)

IIpumepbl 3K3aMeHALIMOHHBIX OHJIETOB

MUHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOM ®EJEPAIIMA



®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)
HOL «Xumbuorex» / Iucuumiuna «Xumus» / 2020/2021 yuyeOHbIi 1o

Buaer Ne 1

1. Crexuomerpuyeckue 3aKOHBI: 3aKOH COXpPaHEHHs] MacChl, 3aKOH IMOCTOSIHCTBA cocTaBa. Mx
pOJIb B XUMHUH U COBPEMEHHAs TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTaJIpo, ypaBHEHUE
MenaeneeBa-Knanelipona.

2. KowmmekcHble coenuHeHus: (mpumepbl). OCHOBHBIE MOHSTHS: KOMILIEKCOOOpPa30BaTeb,
JIUTaH], KOOpAWHAMoHHOe yncio. OOpa3zoBaHNe KOMIUIEKCHBIX YacTHUIl B pacTBOpax.
CryneHuaTbie KOHCTAHTBI 00Pa30BaHMSI KOMITJICKCHBIX YaCTHUI[ M KOHCTAHTBI UX YCTOWYHBOCTH.

3. Hanumute 3neKkTpoHHYI0 popMyiTy aToma cepbl. K KakoMy 3JI€KTPOHHOMY CEMENCTBY (THILY)
OTHOCUTCS cepa? YKaKUTE BaJICHTHBIE SJIEKTPOHBI, PACIIPEICTUTE UX 110 SHEPTETUUECKUM
siyeiikaM B HOPMaJIbHOM U BO30YK/IEHHBIX COCTOSHUSIX.

Houent HOLl Xumbnorex, K.X.H., JOLEHT /KyckoB A.H./
WN.o. pykoBoautens HOLL Xumbunorex, k.0.H., TOIEHT /Topmuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpotokoa Ne (coct. A.H. Kycxko)

MUWHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
®EJAEPAJBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIbBHOE
YYUYPEXKJIEHUE BBICIHEI'O OBPA30OBAHUA
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHI MNOJIUTEX)

HOII «Xumbuorex» / Incuuniauna «Xumus» / 2020/2021 yyedoublii roa

Buaer Ne 4

1. Xumuueckoe paBHOBecHe. Y CIOBUS XUMUYECKOTO paBHOBecHs. KoHCTaHTa paBHOBECHUS
XUMHYECKOHN peakuuy. TepMOIMHaMUYECKUI BBIBOJ KOHCTAHTHI PABHOBECHS.

2. 3aBHCHMOCTBH 3JIEKTPOJIHOTO TMOTEHIMala OT YCIOBHM NpPOBEIEHUS peaKkUMU. YpaBHEHUE
HepHncra.

3. Brruucnure: a) MaccoByI0 OO paCTBOPEHHOTO BemiecTBa (11, %); 60) HopManbHOCTH (CH); B)
MoJsipHOCTB (CM); T) MossutbHOCTB (Cm ); 1) Tutp (T) pactBopa HaPOs, momydenHoro npu
pactBopernn 18 r HsPOys B 282 cM® BOJIBI, €CITH OTHOCHTENbHAS IIOTHOCTH TTOTY4EHHOTO
pactBopa coctapnser 1,031 r/cm®

Jonent HOLL Xumbrorex, K.X.H., JOIEHT /KyckoB A.H./

N.o. pykoBoautens HOL Xumbunorex, k.0.H., T0LEHT /Topmmna E.C./

VYTBepxaeHo Ha 3acemanuu . 201 r., mpoTokom Ne (coct. A.H. KyckoB)

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUNCKOM ®EJEPALIMA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OFPA3OBATEJILHOE
YUYPEKJIEHUE BBICIHIETO OBPA3OBAHUSI
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»



(MOCKOBCKHM MMOJINTEX)
HOILI «Xumbuorex» / Incunnmiauna «Xumus» / 2020/2021 yyedublii rog

Bbuaer Ne 7

1. DOurponwus BemiecTBa. 3aBUCUMOCTD SHTPOITUH BELIECTBA OT TEMIIEPATYPhI, 00bEMa,
arperaTHoro COCTOSIHUA. DHTpomnusi oOpas3oBaHus BemiecTBa. lIporecchl,
COMPOBOXKIAIOIINECS YBEIMUCHUEM U YMEHBILIEHUEM SHTPOIHH (IPUMEPHI).

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

3. B cucreme: A(r) +2B (1) < C(1)
pPaBHOBECHBIE KOHIIEHTpaluu paBHbl (Moib/n): [A] = 0,6; [B] = 1,2; [C]=2,16.
OrnpeenniTe KOHCTAHTY PaBHOBECHS PEAKIIMU U MCXOJIHbIE KOHIIEHTpaIuu BeniecTB A u B.

Jouent HOLL Xumbuorex, K.X.H., JOLICHT /KyckoB A.H./
N.o. pykoBoautens HOLL Xumbunorex, k.0.H., T01IeHT /Topmmna E.C./
VTBepxkaeHo Ha 3aceganud . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MHUHHUCTEPCTBO OBPA3BOBAHUSA U HAYKHA POCCUNCKOM ®EJIEPAIINIU
OEJAEPAJIBHOE 'OCYAAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

HOIL «Xumbuorex» / Incunmiuna «Xumus» / 2020/2021 yyedonblii rog

Buaer Ne 17

1. Cmemenne XMMHMYECKOIO paBHOBECHUS NMPH M3MEHEHWH BHEWIHMX YycioBui. [Ipunimm Jle
[laTenbe: TepMOAMHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

2. T'mpponus kak mpumep NPOTOJUTHYECKOrO paBHOBecHs. ['MIposin3 KaTHOHA U aHHMOHA
(npumepst). [lonHbIi (He0OpaTUMBIN) THAPOIU3 (IPUMEPHI).

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

C2HsOH(x) + O2(1) = 2C0O2(r) + 3H20(x); AH=7?

Beruucnute TennoBoii 3G GeKT peakium, eciid U3BECTHO, YTO TEIUIOTH 00pa30BaHMs
C2Hs0H(x), CO2(r) 1 H20(3x) cooTBeTCTBEHHO paBHEI, KJ[>k/Moub: -277,67; -393,51 u -285,84.

Houent HOLl Xumbnorex, K.X.H., JOLIEHT /Kycko A.H./

N.o. pykoBoaurtens HOLl Xumbunorex, k.0.H., T0LEHT /Topmmna E.C./

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



7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecieYeHne JUCIIUILIUHBI.
a) OCHOBHAs JUTepaTypa:
1. Xumus: yueOHUK U IPAKTUKYM JJi MpuKkiIagHoro Oakanaspuara / T.B. MapteinoBa, U.B. Apramonosa, E.b. ['onqynos — M..:
N3narenscTBO FOpaiit, 2015. — 393c.

0) 10MOJIHUTEILHAS JIUTepaTypa:
1. 3agaum u ynpaxuenus o oomen xumun / H.JI. I'muaka — M.: m3gatensctBo «k KHOPYCy, 2012. — 248 c.

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCypPChI:
[IporpammHOe oOecrieueHrE U UHTEPHET-PECYPCHI HE MPETyCMOTPEHBI.

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHue M CIUIIUHbI.
JUtst mipoBefeHMs 3aHSATUH MCHOJB3YIOTCS JIEKIIMOHHBIE ayAUTOPUU M CIEUUaIu3upoBaHHbIEe ydeOHble nadopaTopun HOLL
XumbuoTtex, ocHalleHHbIE BCEM HEOOXOIUMBIM 000PYI0BAaHUEM U METOJIMYECKUMHU MaTeprallaMy JIJIsl IPOBEICHUS JIEKIIUOHHBIX
3aHATUN U J1a0OPATOPHOTO MPAKTUKyMa 110 JUCHUIIINHE « XUMUSD.



Ipunoocenue

CTpykTypa u coaep:KaHue TUCHUNIUHBI « XUMHUD)
1o HanpapJeHUu10 NoaAroToBkM 23.05.01 «Ha3zemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

(cmenuaJInCT)
Buabl yueOHoii padoThl, ®opm
e _ BKJIIOYasl CAMOCTOSATEIbHYI0 Buabl camocTosiTe1bHOM PadoThI bl
5
Paznen § A padoTy CTy1eHTOB, CTY/J€HTOB aTTecT
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v ) M TPYAOEMKOCTb B yacax anuu
n/n &) = 9 PY

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

IlepBblii cemecTp

OCHOBHbBIEC IOHATHS U 3aKOHBI
xumnu. Knaccnpuxanus
XHMHYECKHUX COeIMHEHMIA.

1.1 . 1 2 24
Crtpoenue artoma. [lepuogudeckuii
3aKkoH. CBOIiCTBa XUMHYECKHUX

3JIEMCHTOB.

Bsoonoe sansamue no
1aOOPaAMoOPHOMY NPAKMUKYMY .
Texnuka Ge3omacHoCTH MpH padboTte
B J1aboparopuu. JlabopamopHas

1.2 1 2 8
paboma «Kinaccbl HEOPraHUYECKIX
coeauHeHui». Jlabopamopnas
paboma «Pacder IIMHBI
XUMHYECKOU CBSI3U.
13 XuMuYecKas cBsi3b U CTPOeHHE 1 5 24

MOJIeKYJ1. XUMHUYecKast




TePMOAUHAMHUKA. XHUMHYECKAsI
KHHETHKA.

1.4

Jlabopamopnas paboma
«OrnpeneneHue TeraoBoro g exra
peaKky HEUTPATTU3ALUI».
Jlabopamopuas paboma «CKOPOCTh
XuMu4ecKkou peakuuu. Karamuz»

(Dopma ammecmauuu

Bcero yacoB no qUCIHMIIMHE B
IIEPBOM CEMECTPE

16

48

Bropoii cemecTp

2.1

Teopusi pactBopoB. /{ucnepcHbie
cuctembl. PacTBopsl
3JIEKTPOJIUTOB. OKHCINTEIbHO-
BOCCTAHOBHMTE/IbHbIC PeaKIuu

24

2.2

Jlabopamopmuas paboma
«[IpuroroBiienue u onpeneneHne
KOHIICHTPAILIUU PaCTBOPaY.
Jlabopamopnas paboma «CunbHble
U crabble AIEKTPOIUTHI

2.3

XuMHUA MeTAJLI0B.
JIEKTPOXMMHYeCKHe MPoLecchl.
Koppo3us merasnos.
Opranuveckue u
BbICOKOMOJICKYJISIPHbIE
COeIMHEeHUA

24




2.4

Jlabopamopuas paboma
«INEKTPOXUMHUUECKAsT KOPPO3ZHSI».
Jlabopamopnas paboma
«XMMHYECKHUE CBOMCTBA
OPraHUYeCKUX COCIUHEHUHN
HEKOTOPBIX KJIACCOB»

QOPMLI ammecmauuu

Bcero gacos o JUCLUITIINHE
BO BTOPOM CEMCCTPC

16

48

Bcero yacoB nmo fucuMiniinae

32

96







