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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

U3y4CHHE XHUMUYECKHX CHCTeM U (YHIaMEHTAJIbHBIX 3aKOHOB XHMHH C TO3UIUNA COBPEMEHHOM
Hayk#, (HOpPMUPOBAHUE HABBIKOB AKCIIEPUMEHTATBHBIX HCCICAOBAHUMN ISl U3Y4EHUSI CBOWCTB BEIECTB
U UX PEaKIIMOHHON CIIOCOOHOCTH.

3agauyu AMCHMILIMHBIL:
03HAaKOMIJIEHHE C

OCHOBHBIMH OCOOEHHOCTSIMH CTPOCHUA U BSaHMOﬂCﬁCTBHH XUMHNYCCKUX COCI[PIHGHPI?I;

06IJ_II/IMI/I 3aKOHOMCPHOCTAMU XUMHUYCCKUX ITPOLECCCOB;
QJICKTPOXUMHUUCCKUMU ITPOUCCCAMM;

- POJIBIO XUMHUYCCKHUX IMPOUCCCOB IPH SKCILUTyaTallud BUACO U ayAUOTCXHHUKU,

- POJIbKO XUMHUYCCKHUX BCIICCTB U MATCPHUAJIOB B TCXHOJIOTUH KI/IHO(i)OTOMaTepI/IaJ'IOB,

(bOpMI/IpOBaHI/Ie IMPAKTUYCCKHUX HABBIKOB 3KCIICPHMCEHTAJIBHBIX I/ICCJ'IG,I[OBaHI/II‘/II U IIPpUMCHCHUA MCTOI0B
Q)HSHKO-MaTCMaTI/I‘-IGCKOI‘O aHalin3a U MOJCIMPOBaHMA.

1.2. MecTo u poJb AUucHUNIMHBI B cTpykType OIIOII BO

JlucuunianHa OTHOCUTCS K 00s3aTtenbHOM yactu bioka 1 «ucuumnuasl (MOLymIH)».

JIMCIMIUIMHA OCHOBBIBACTCSI HA 3HAHUSAX M YMCHHUAX, NPUOOPETCHHBIX B XOJIC H3yUCHHUS
NPEIIICCTBYIOMNX  JUCHUTUIMH/TIPOXOXKICHUSI  MPAKTHUK W B3aWMMOCBS3aHa C  [MapajuieIbHO
U3y4aeMbIMU JTUCIUILTHHAMU:

Hem npeouecmayowux OUCYUNIUH

OcBoeHHE TUCIHILTUHBI HEOOXOIUMO KaK MPEAMISCTBYIOISE IS JUCIHUILTAH ¥/WIIA TPAKTHK:

Dkonorus

be3zomnacHOCTh KHU3HENEATEIHHOCTH

[ToxroToBKa K ciaye U cavya rocyJJapCTBEHHOTO SK3aMeHa

1.3. Ilepedyenb MJIAHMPYEMBIX Pe3y/IbTATOB 00y4eHHs IO AMCHMILJIMHE, COOTHECEHHBIX €
IVIAaHUPYeMbIMH pe3yabTatamu ocsoenuss OIIOII BO

YHuBepcanbHble KOMIIETEHIHH

VK-8 — CnocobeH co3aaBaTh U MOAJIEPKUBATH B TIOBCEIHEBHON KHU3HU U B TPO(ECCHOHATEHON
NeATeNbHOCTH 0€30IacHbIE YCIOBUS KU3HEIEATENBHOCTHU TSl COXPaHEHUs IPUPOAHOM cpelbl,
o0ecrie4eHus: yCTOMYMBOTO Pa3BUTHUS OOIIECTBA, B TOM YHUCIIE IPH YIPO3€ U BOSHUKHOBECHUU
Ype3BbIYaliHbIX CUTYALlUil U BOGHHBIX KOH(IUKTOB.

VK-8.1 — Opranusyer pabouee MeCTO ¢ y4eTOM TpPeOOBaHHMI OXpaHBI TPyJa ¥ TEXHUKH
0€30IMacHOCTH.

3HaeT: K1accu(UKAMIO XUMUYECKUX BELIECTB U COEIMHEHU, MPU3HAKU X BIMSHUSA Ha
COCTOSTHHE 3/I0POBbsI YENIOBEKA W MpaBHUIIa PA3MEIICHHSI B XUMUYECKON 1abopaTopum.
Ymeet: opraHn3oBaTh paboyee MECTO B COOTBETCTBUH C TPEOOBAHUSIMH TEXHUKH
0e3omacHOCTH U crienu(UKu paboThl ¢ Pa3IMYHBIMH BEIICCTBAMHU.



Bnapneer: npuemamu 1 MeToaMu O€30MaCHOM OpraHu3aluy pabodero Mecta B XMMHUECKOM
nabopatopuu.

2. CTPYKTYPA, OBbEM N COAEPKAHUE JUCIUIIJIMHbBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa U TPYA0€MKOCTb Y4eOHOW TUCHMILINHBI
OO01mas Tpy10eMKOCTh JNUCHUIUIMHBI cocTaBisieT 144 akagem. yac. / 4 3au.en.

B TOM 4YHCJIE: KOHTaKTHAsI padora: 17,5 4gac.

caMOCTOSITeNIbHAs paboTa: 126,5 yac.
Bua(bl) TeKymero KOHTpoJIs Cemectp (Kypc)
KOHTpOJIbHAs paboTa 2

Bua(b1) npome:xxyrounoi arrecranum, | Cemectp (Kypc)
KYPCOBbI€ padoThl/MPOEKTHI

JK3aMEH 2

PaCHpeI[eJ'ICHI/IC TPYOAOCMKOCTH IO NEpHUoaaM 06yLICHI/I}II

Cemectp 1| 2 |HUroro
Jlexkuu 0 0 0
Jlekiu ycTaHOBOYHBIE 2 0 2
Jlexkuuu ¢ 0] 2 2
ucnosibzoBanueM J1OT
JlabopaTopHbIe 0| 8 8
Koncynpranumn 0 3 3
Camocrositenpaas pabora |34| 86 120
CamocrositenpHas padora | 0 | 6,5 6,5
BO BPEMSI CECCHH
Hroro 36(105,5( 141,5

2.2. Conepxxkanmne y4eOHOH TMCUMILIHHBI

Tema 1. BBegenue

XuMHs Kak MpeAMeT ecTecTBo3HaHus. [IpenMer xumuu u €€ CBA3b C JAPYrMMH HayKamH. 3HauCHUE
XUMHUH B (DOPMUPOBAHUH MUPOBO33PEHUS, B M3YYCHUHM HPUPOJBI U PA3BUTUU TEXHUKHU, B OBIAJCHUU
JUCHUIUINH CHEIHAIbHOCTU. XUMHS M OXpaHa OKPYXAIOIIeH Cpe/bl.

Tema 2. Crpoenue atoma. Kitaccbl XMuMHYEeCKHUX COeIMHEHM A

Ctpoenue atoma. [lepmoamueckas cucrema JI.M.MenneneeBa. Tumbl xumuueckod cBs3u. Kiaccer
XUMUYECKUX  COCIMHEHHUH € TOYKM 3PEHHS] TEOPUU  DJIEKTPOJMTHUECKOH  JUCCOIMALUU.
KonmuyecTBeHHBIE  XapaKTEpUCTUKH  IEKTpoiauToB. [loHstne BomopomHoro mokasarens pH.
Nunukatopsl. bydepusie cucrembl. Knaccudukanus XUMHUECKUX PEAKIUH.

Tema 4. Xumus BemecTBa B KOHACHCHPOBAHHOM COCTOSIHUM

XUMHYECKOE CTPOCHHME TBEpAOTo Tena. KpucTramibl, KpUCTAIUIMYECKHE PEIIeTKU. XUMHYECKas CBS3b
B TBEpAbIX Tenmax. Meraminuyeckas CBA3b W METAJUIbl. XUMHUYECKas CBS3b B IOJYNPOBOJHHUKAX U
nuasekTpukax. [lomynmpoBoJHUKOBBIE MaTEpHAIIbl, KX CBOMCTBA U NMPUMEHEHUE

Tema 5. O0mme 3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB

Ouepretuueckue  3PGEKTbl XUMUYECKUX  peakiuil. BHyTpeHHssT DJHEpruss W  DHTAIBIHS.
Tepmoxumusi. 3akoH [ecca. DHrTanbpmust 00pa30BaHUs XUMHYECKUX COEAMHEHUH. DHTpONUS U ee

4



U3MEHEHHEe TpU XUMHYECKUX Tmporeccax. OJHeprusi [ub6ca u osHeprusi [enbmronbia. YcimoBus
CaMOTIPOM3BOJIBHOTO TMPOTEKAHUS XUMHUYECKUX PEaKIUid. YCJIOBHS XHMHYECKOTO pPaBHOBECHS.
Koncranta paBHOBecus u ee cBsi3b ¢ TepMoanHaMudeckumu QyHkiusivu. [lpunnun Jle —Illatense.
Xumnueckass kKuHeThKa. CKOpPOCTh XMMHUYECKOW pEaKIMU U €€ 3aBUCUMOCTh OT KOHIIEHTpaIluu
BeulecTB M Temreparypbl. Koncranta ckopoctu peakiuu. Katanm3. CkopocTh TeTE€pOreHHBIX
XUMHYECKUX PEaKIUH.

Tema 6. DiIeKTPOXUMHYECKHE NMPOLECCHI

OKHCITUTETPHO-BOCCTAHOBHUTENbHBIE — TIporiecchl.  OKUCIMTENbHO-BOCCTAHOBUTENBHBIC  MPOIECCHI:
ONpEJICTICHHE, COCTABJICHUE YpaBHEHUU peakuui. DIeKTpoXUMHUecKHe mpoueccel. Omnpenenenue,
KJaccu(UKaIusl JJIEKTPOXUMHUYECKUX MpoIieccoB. 3akoHbl Dapazes. TepMoanHaMHKa 3JIEKTPOIHBIX
nporeccoB. [anpBaHWYeckre d1eMeHTHL. [ToHATHS 00 AJIEKTPOIHBIX TMOTeHIManax. [anpBaHHUYECKuE
saneMenTbl. DJIC u ee m3mepenue. CTaHIApTHBIA BOAOPOJHBIA MOTEHIMAT M BOJOPOJHAs IIKaja

MIOTEHIINAJIOB. YpaBHeHue HepHcra. IHoTenimannl METaJINYECKUX, ra3oBEBIX,
OKHCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX W KOHIUEHTPALIMOHHBIX H3JIEKTPOJOB. KHHETHMKAa 3IEKTPOIHBIX
IIPOLECCOB. DIEeKTPOXUMHUYECKAS " KOHIIEHTpallMOHHAs MOJIIpU3aLHSL. DIEKTPOJIN3.

[TocnenoBaTenbHOCTh ANEKTPOJHBIX MPOLECCOB IPHU INEKTPOJU3e. BBIXOA MO TOKY. DJEKTPOJU3 C
HEpPAaCTBOPUMBIMU U PAacTBOPUMBIMU aHoAaMmHM. IIpakTuueckoe npumeHeHue auiekrponusa. Kopposus
W 3alluTa METaUIOB M CIulaBoB. OCHOBHBIE BHJIBI KOPPO3HH. OJIEKTPOXUMHYECKAS] KOPPO3HS.
Koppo3uss ¢ kuciopogHoili M BOXOPOAHOW jenoJigspusauued. MeTonapl 3aliuThl OT KOPPO3HHU:
JETUPOBAaHUE, DJIEKTPOXUMHYECKas 3allluTa, 3allUTHbIE [OKPBITUS, HMHTHOUTOPHI  KOPPO3HH.
XUMHUYECKHE UCTOYHUKH TOKAa. AKKYMYJISTOPBI.

Tema 7. IlosiumepHbIe MaTepHAJIbI

Knaccudukanus opranudeckux coenvHeHuil. YrieBogopoabl. IlosydeHune mnoauMepoB peakuusiMu
NoJIMMEpU3aluu U ToJIMKOHJAeHcauuu. CBoicTBa MONMMEPOB. Marepuanbl Ha OCHOBE MOJUMEPOB.
[Imactmaccel.

Tema 8. Xumnueckne oCHOBbI (pOTOrpauueCcKoOro npouecca

Ctpoenne ramoreHcepeOpsiHbIX  ¢GoTomartepuanoB. OCHOBHBIE CTaJMM  TaJOTEeHCEPEOPSTHOTO
¢doTorpaduueckoro mporecca: HoToau3, MPosiBICHUE, GUKCUPOBAHUE.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI

Ne | HaumenoBaHue pa3znena, . = m .
n/n | (OTaenbHOM TEMBbI) @) & = ol o
9| B |3
o 3 i~ 3 S35 2
= =S v o S =8 = =
= 5 T i S O | && =
2 = < & T H R =
5 2 2 o, 3 S5 Al =z
= O Q o) = O m S s
(== = > ¥ M =
s E| 5 |E2|3
| & | £ |Eg|2
Q < o &)
= = = =
1 |BBenenue 0,5 0 0 0 0 0 0=
Ctpoenue aroma. Kitaccer
2 |-TP > 5] 0 0 0 0 0 | o*
XAMHAYECKUX COETUHEHNI
Teopust 2nEKTPOIUTUYECKON
3 | nuccoumanuu. Peakuuu B pacTBOpax 0 0 2 0 0 0 2
AIEKTPOJUTOB
XWMH BEIIeCTBA B
4 m 0 0 2 0 0 0 2
KOHJICHCUPOBAaHHOM COCTOSIHUU
OO01Ire 3aKOHOMEPHOC eCcK
5 g7t HOMEPHOCTH XUMHYECKUX 0 0 ) 0 0 0 )
MIPOIIECCOB
6 | DJIEKTPOXUMHUYECKHE MPOIIECCHI 0 2 2 0 0 0 4
7 |IlonmuMepHbIe MaTepUalIbl 0 0 0 0 0 0 0*
XHUMHAYECKHE OCHOBBI
8 0 0 0 0 0 0 0*
doTorpaduyeckoro mporiecca
BCEI'O 2 2 8 0 0 0 12
* — Tema I M3yYCHHsI B paMKaX CaMOCTOSITEIBLHON pabOThI CTY/ICHTA
4. JABOPATOPHBIE 3AHSATUS
No TpymoeMKkoCTh
HaumenoBanue n1abopatopHbIX padoT pyA
/11 (gac.)
1 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU 1,5
2 l'anpBaHMYECKHE DJIEMEHTBI 1,5
3 Koppo3zus meramios 1,5
4 DIIEeKTPOIIN3 1,5

5. IPAKTHYECKHUE 3AHATHUA (CEMUHAPDI)

[TpakTuueckue 3aHATHS (CEMHHAPHI) MO TUCIHUILTUHE «XUMHUA» B COOTBETCTBUU C YUEOHBIM
IUIAHOM HE MPEILyCMOTPEHBI.




6. OHEHOYHBIE CPEACTBA JJIsA TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXXYTOYHOM ATTECTAIIUU

OneHuBaHue peE3yAbTaTOB OOYYEHHs] IO JUCLUIUIMHE OCYIIECTBIISIETCS B XOJAE TEKYIIEro
KOHTPOJISI U TPOMEXYTOYHON aTTECTAllMU C UCIIOJIb30BAaHUEM OaNTIbHO-PEHTUHIOBON CUCTEMBI.

OrneHouHbIe CpEACTBAa B MOJHOM oObeMe mpeactaBieHbl B (DoHIE OLIEHOYHBIX CPEACTB IO
JTUCLUILTUHE « XUMUSD).

[Ipenycmotpensl creayromue (GopMbl U HPOIEAYPhl TEKYIIEro KOHTPOJS U HMPOMEKYTOUHOM
aTTecTaluu:

Buja(bl) Tekynero KOHTpoJst CemecTtp (Kypc)
KOHTpOJIbHas paboTa (IPaKTHUKYM) 2

BBITNIOJIHEHUE KOHTPOJIbHON padOThI 2

(mpakTUKyMa)

BEIIOJIHEHUE TECTOBBIX 3aJaHUN 2

MoCelleHre JUCTAHIIMOHHBIX 1 2

ayIUTOPHBIX 3aHATHIH

pakTUKYM (0(hOpMIICHHUE U 3aIluTa 2
OTYETOB I10 BBIMOJTHEHHBIM
1abopaTOpHBIM paboTam)

Bua(b1) npome:xxyrounoi arrecranum, |Cemectp (Kypc)
KYPCOBbI€ padoThl/MPOEKTHI

JK3aMEH 2

6.1. OueHouHble cpeACTBA AJsI BXOJHOI0 KOHTPOJs (MPU HAJIUYHNH)
BxoaHOU KOHTPOJIb OTCYTCTBYET.

6.2. Oneno4Hble cpeACTBA /ISl TEKYLIero KOHTPOJISA YCIeBAeMOCTH
TectoBoe 3amanme Ne 1
«Ctpoenue aroma. [lepuonudeckuii 3akon u llepuoanueckast TabIUIa SJIEMEHTOBY

1. IlopsiiKOBBII1 HOMEP AJIEMEHTa COOTBETCTBYET B aTOME

a) CyMM€ 4uclia IPOTOHOB M YKCia HEUTPOHOB

0) cyMMe YmCIlia MPOTOHOB U YHCIIAa 3JEKTPOHOB

B) Pa3HOCTH OKPYIVICHHON aTOMHOM MacChl U YHCIA HJIEKTPOHOB
') pa3HOCTH OKPYIJIEHHOM aTOMHOW Macchl M YUCJIa HEUTPOHOB

2. Kakas rpymnmna BeIecTB OTHOCUTCS K KJIacCy HEOPraHMYECKUX KUCIOT?
a) CO, HI, H2CO3 B) HNO3, N205, HNO2
6) H3PO4, P205, Na3PO4 r) HNO3, H2S, HI

3. ATOMBI KakuX 3JIEMEHTOB MMEIOT B OCHOBHOM COCTOSIHUM Ha BHEIIHEM JHEPreTHUYECKOM YPOBHE
AJICKTPOHHYIO KOH(UTypanu nsl?
a) V, Nb, Ta 0) Li, Na, K B) Al, Ga, In r) Cl, Br, I

4. Bpeibepute cxemy aucconmandd  opToPochopHONW  KUCIOTHI MO  TMEPBOH  CTYIEHHU
IIEKTPOIUTUYECKON UCCONMAINN

a) H3PO4 [1 H+ + H2PO4— B) H2PO4— [J H+ + HPO42—-

6) H3PO4 [J 3H+ + PO43— r) HPO42— [ H+ + PO43—

5. CremneHp QUCCOIMAIMUA — 3TO
a) MPOM3BEJICHUE YHCTIa MOJIEKYII, paclaBIINXCsS HA MOHBI, U OOIIET0 YUCIa MOJIEKYT B PacTBOpPE
0) OTHOIIICHHE YKCIIa MOJICKYJ, PACIaBIIUXCs HA MOHBI, K OOIIEMY YHCITy MOJIEKYJI B PacTBOpE



B) OTHOUICHHUEC IIPOU3BCACHUA PAaBHOBCECHBIX KOHI_IGHTpaI_II/Iﬁ MMPOAYKTOB pPCaKIUN AUCCOLMalNU K
KOHOCHTpAIUK HECOPOJUCCOMUHUPOBABIINX MOJICKYIT
r) MPOU3BCACHUA PABHOBCCHBIX KOHI_IeHTpaI_II/Iﬁ IIPOAYKTOB pCaKnu JUCCOLUALINN

TecroBoe 3amanue Ne2
«ONEKTPOXUMUS

1. Tlpym MexaHWYECKOM pa3pyIICHUH OJIOBSIHHOTO MOKPBITHS Ha JKEIIE3HOM H3JEIIMU B KUCIIOH cpere
Ha aHoJe Oy/leT MPOTEKaTh PeaKius

a) 2H+ + 2& = H2

0) FeO - 28 = Fe2+

B) Sn0 - 2& = Sn2+

r) Sn2+ + 28 = Sn0

2. Ilpoaykramu, OOpa3yrOMIMMUCS Ha WHEPTHBIX SJEKTPOAAX MpPH SJIEKTPOIHM3E BOAHOTO pacTBOpa
XJIOpUA Kalus, SIBISIOTCS

a) Ku 02

6) Ku CI2

B) H2 u CI2

r) H2 u O2

3. B oxucnurenbHO-BOCCTAHOBUTENIBHON pEaKlUU, CXeMa KOTOpPOi

FeSO4 + HNO3 + H2SO4 — NO + Fe2(S04)3 + H20,

BOCCTAHOBHUTEJEM SIBIISIETCSl BEIIECTBO € (hOPMYION (COCTaBbTE CXEMY DJIEKTPOHHOTO OasiaHca)
a) HNO3 6) FeSO4 B) H2SO4 r) NO

4. Bennunna 3/[C raapBaHUYECKOTO 3JIEMEHTA PAacCUUTHIBACTCS
a) KaKk CyMMa 3JIEKTPOJHOTO MOTEHI[Mala aHOoJla U KaTo/aa

0) KaKk pa3HOCTH AJIEKTPOJHOTO MOTEHIIMAIA KaTo/la U aHO/Ia

B) KaK CymMMa 3JIEKTPOJIHOTO MOTEHIMala KaToJa U aHoja

I') KaK Pa3HOCTb AJIEKTPOJHOTO MOTEHIIMAIA aHOJa U KaTo/1a

5. DnexkTpoxuMuyeckasi KOppo3us MaTepuaa BO3MOKHA
a) IpHU KOHTAKTE MeTajljla ¢ HEIEKTPOIUTOM

0) Ipu KOHTAKTEe JBYX METAJJIOB B CPE/I€ HEIIEKTPOIUTA
B) pU KOHTAKTE ByX METAJIJIOB B ra30BOM cpele

') IpU KOHTAKTe JIByX METAJJIOB B CPEAE IEKTPOJINUTA

KontponbHas paboTta mpoBOIUTCS B BUJIE MPAKTUKYMA.
3aaHus Ha KOHTPOJBHYIO padoTy:

1. CocraBbTe ypaBHEHMs DJIEKTPOJHBIX PEaKLUM, MPOTEKAIOMIMX IPU KOHTAKTE JIByX METaJlJIOB
(Al u Sn) B kucnoit u HelTpanpHOU cpenax. CocTaBbTEe CXEMbl MHUKPOTAIbBAHUYECKUX 3JIEMEHTOB.

2. Boruncnure snexkrpoanbsie noreHnuansl 1 3/C raabBaHUYECKOTO JIEMEHTA, COCTOSLIETO W3
IBYX Merauindeckux 1ekTpoaoB (Cr m Ni), HOrpy)KE€HHbIX B COOTBETCTBYIOILIME pPAaCTBOPHI COJIEH:
0,1M pactBop Cr(NO3)3 u 0,01 M pactBop Ni(NO3)2. CoctaBbTe CXEMBbI JICKTPOJAHBIX MMPOIIECCOB U
YKa)XUTE€ HAIIPABJICHUE JBHKEHUS JIEKTPOHOB B IIETIH.

3. CocraBbTe CXEMBI JJIEKTPOJHBIX TPOIECCOB, MPOTEKAIOMUX IPH DIIEKTPOJU3E BOTHOTO
b
pactBopa Homuma xobampta II (Col2), umetomero 3nauenume pH = 6, ecnmu Katoj HW3rOTOBIEH U3
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rpadura, a aHoJ U3 KoOabTa.

6.3. Oneno4nble cpeACTBA JJIsl IPOMEKYTOYHOM aTTeCTANMHI
[lepeyens BONPOCOB JUIA MOATOTOBKU K 9K3aMEHY:

1. Ctpoenue atoma. [Ipuposa snekTpoHa.

2. CtpoeHuEe U CBOWCTBA PEajbHBIX aTOMOB.

3. ITepuonnueckuii 3akon [I.M. Menneneena. [lepuonuueckas cucrema snementoB J[.U.
Menpeneesa.

4. Tunel XUMHYECKON CBA3U: MOHHAsA, METAJUINYECKasl, BOJIOPOJIHAS CBsA3b, KOBAJEHTHAS.

3. Teopust snekTpoauTudyeckol aucconuanuu. OCHOBHBIE KIIACCHI JJIEKTPONUTOB. CUIIbHBIE U
ci1a0ble ANEKTPOJIUTHI, UX KOJMUYECTBEHHbIE XapaKTEPUCTUKH.

6. Kucnotnocts cpeapl. KuciaoTHo-ocHOBHBIE HHAMKATOPHI. BydepHbie pacTBOpHI

7. Tunbl XUMHUYECKUX PEAKIIHA.

8. OxucnuTenbHO-BOCCTAHOBUTENBHBIE peakiuy. Hanpasnenne nporexkanus OBP.

9. [TonsTne 00 D2JIEKTPOAHOM TIOTEHIMANE. PaBHOBECHBIM AIEKTPOJTHBIM  MOTEHIHAI.
CraHgapTHBIN BOAOPOIHBIN AJIEKTPOI.

10. [anpBaHWYecKuil 3y1eMeHT (Ha mpumepe teMmeHnTta SAxoou-Jlanmams). DJIC raapBaHHYECKOTO
JJIEMEHTA.

1. Psan nmanpsokenuid metauioB. YpaBHenne HepHcra.

12. OKHCITUTENBHO-BOCCTAHOBUTENbHBIE TAIbBAHUYECKUE SJIEMEHTHI.

13. KoHneHTpalinoHHbIM raTbBaHUYECKAN AJIIEMEHT.

14. YCTpOUCTBO U MPUHLUII AEUCTBUSA CyXOI0 MAapraHieBO — LIUHKOBOIO DJIEMEHTA.

15. Koppo3us meTanioB B KUCJIOW M HEUTpaIbHOM Cpeje.

16. XHUMHUUYECKast U JIEKTPOXUMHUYECKAsT KOPPO3US METAJLIOB.

17. DJIEKTPOXUMHUYECKAsT KOPPO3Hs MPU KOHTAKTE JBYX METAJUIOB.

18. [onsiTue 06 anekTponuse. DIEKTPOIU3 PACIIIABOB COJICH.

19. DIJIEKTPOJIU3  BOJHBIX  PacTBOPOB  2JIeKTpoJuTOB.  [lossipu3anuisi  3J€KTPOJOB.
[Iepenanpsixenue.

20. DIIEKTPOXHUMHUYECKOE pauHUPOBAHUE METAJIIIOB.

21. IIpakTueckoe NMpUMEHEHHE DJIEKTPOJIN3A.

22. XUMUYECKHE MCTOYHUKHU YHEPTUH.

23. YCTpoUCTBO U NMPUHLUI JEUCTBUSA CBUHIIOBOIO M IIEIOYHOIO aKKyMYJISITOPOB.

24. 3aKOH COXpaHEHUs YHEPTrUU. DHTAIBIINS CHCTEMBI. TepMOIMHAMHYECKOE ypaBHEHUE.

25. OHTponus cucreMbl. MI3MEHEHHEe SHTPOIMU MPU XMMHUYECKHMX Ipoleccax. Pacuer sHTponuun
XUMHYECKUX PEaKIUH.

26. CBsi3b MEXIY pPa3lIUYHBIMH TEPMOJIMHAMHYECKUMU (DYHKIHSIMH.

27. CKOpOCTh XMMHUYECKHUX PEAKLUN: TOMOT€HHBIX, T€TEPOT€HHBIX. MOJIEKYIIPHOCTh U MOPSAIOK
peaxkuuu.

28. @DaKTOpPBI, ONPEIEISAIONNE CKOPOCTh XUMUUECKUX PEAKIIAMN.

20. Karanus.

30. Xumunyeckoe paBHoBecwe. (CBOHCTBAa XMMHUYECKOTO paBHOBecHs. KOHCTaHTa XMMHYECKOTO
paBHoBecus. [Ipunnun Jle-llarense.

31. DakTOpbl, BIUAIOININE HA XUMUYECKOE PABHOBECUE CHCTEMBI.

32. Mertannel. OCOOEHHOCTH CTpPOEHHMsS XUMHUUYECKOW cBs3H. Dusnyeckne M XUMHUYECKHE
cBoiicTBa MeTamioB. CruiaBbl

33. Tunel 1 cBOKCTBAa KPUCTAILIOB.

34. 30HHAs TEOPHUST KPUCTAILIOB. DHEPreTUYECKHNEe 30HBI. MeTasibl.

35. [TonyrpoBogHUKH. [[UdIEKTpUKY.

36. Co6cTBeHHbIE MOTYNPOBOAHUKU. [10TyNpOBOIHUKYA MPUMECHOTO THUIIA.

37. Crpoenue ranoreHocepeOpsHbIX KUHO(POTOMATEpUanoB. XUMHUYECKUH COCTaB U Ha3HAuYEHUE
cl10€B KHHO(OTOMAaTEpHUAaJIOB.

38. XuMudeckre OCHOBHI  (hoTomporeccoB. (CBerodyBcTBUTENbHOE  BemlectBo. CocraB
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¢doTosMynbcUU. XUMHUYECKHE PEAKINH, JISKAIIUe B OCHOBE MOJMy4YeHHsI N300paKeHHUS.
39. OcoOEHHOCTH TTOJTMMEPHOTO COCTOSTHUSI BEIIECTBA.
40. CrpykTypa MOIMMEPOB.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHUU oOy4aromuMucss OalsIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KomnuectBo 6amioB KonugectBo
N bannsl
KoHkpeTHbIE BUIBI OLIEHUBAEMOMN JESITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Maxcimym)
KOHTPOJIS KOHTPOJIS ™
Cemectp 2
O0s3aTenpHas ayTuTOpHas padoTa
INocewmenye AUCTAHIUOHHBIX U AYIUTOPHBIX 3aHATUN 3 6 18
O0s13aTebHAs CAMOCTOSITENIbHAS paboTa

BrInonHeHne TECTOBBIX 3aJaHAN 6 2 12
Brinonnenue KOHTPOILHON paboThl (IPaKTUKyMa) 20 1 20
IMpaktukym  (OdopmieHne ©  3amumTa OTYETOB MO 5 4 20
BBITIOJTHEHHBIM JIAOOPATOPHBIM paboTaM)
HTOI'O B paMKax TEKyIIETO KOHTPOIS 70 6amoB
UTOI'O B pamKkax NpOMEKYTOYHON aTTeCTALIUU 30 6amioB
BCETI'O no 1ucuuIUIvHE 32 CEMECTP 100 6ammos

Hroropas olneHKa IO AMCIMIIJINHE BBICTABJISICTCS HAa OCHOBE HAKOILICHHBIX 0ayIoB B X0J€
TCKYHICTO KOHTPOJIA H HpOMC)KYTOqHOﬁ aTTeCTallii B COOTBCTCTBHH C Ta6J'IHI.[€ﬁZ

CucremMa OneHHBAHUSA Pe3yJbTATOB 00y4eHHs] MO JUCHHUILINHE

IIkana no BPC OTtmeTKa 0 3a4eTe Ouerica 3 DIIAMEH,
3a4eT ¢ OLIEHKOM
85—-100 OTJIMYHO
70 — 84 3a4TE€HO XOPOIIO
56 — 69 YIOBJIETBOPUTEIHHO
0-55 HE 3a4TEHO HEYJIOBJIETBOPUTEIILHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4HWciaa JIMI C  OTPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH 0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 300POBbs.

7.1. JIntepatypa

1. Xumus [DNeKTpOHHBIN pecypc] : METOJWYECKUE YKa3aHUs TI0 BBIMOJHEHUIO J1a00paTOPHBIX
pabor / C.-Ilerep6. roc.uH-T kuHO M Ten. ; cocT.. H. C. Eropoma, E. B. 3unenko. - CIIO. :
CIIGIMKwuT, 2015. - 132 c. Pexxum nocryna:
http://books.gukit.ru/pdf/2013 _1/000287.pdf

2. Crpombepr, A. I. ®usnueckas xumusi [Tekcr]| : ydeOHUK JUIsi BY30B: PEKOMEHIOBaHO MUH.
obpazoBanusi / A. I. Ctpomb6epr, JI. I1. Cemuenxko ; mox pen. A.I. CtpomOepra. - 5-e u3a., uchp. -
M. : Bricmag mikoua, 2003. - 527 c.
https://www.gukit.ru/lib/catalog

3. TlerpoB, A. A. Oprannveckass xumus [Texcr] : ydeOnmk s By3oB / A. A. Ilerpo, X. B.
banesu, A. T. Tpomenko. - 5-e u3a., nepepad. u nom. - CII6. : Isan denopos, 2002. - 624 c.
https://www.gukit.ru/lib/catalog

4. Cymm, b. JI. OcHoBbl komnougHoW xumuu [Tekcr] : ydeOHOe mocoOWe IS BY3O0B:
pexkoMeH0BaHO MeToncoBeToM mo Hamparinenuto / b. JI. Cymm. - M. : UMznatenbCkuii 1EHTP
"Axkanemus", 2006. - 240 c.
https://www.gukit.ru/lib/catalog

5. KopoBun, Huxomnait BacunbeBuu. OOmas xumust [TekcT| : yueOHUK JUIsl BY30B: PEKOMEHIOBAHO
MuH. o6paszoBanus / H. B. KopoBuH. - 4-e u3n., ucrp. u gom. - M. : Beicias mkona, 2003. - 557
c.
https://www.gukit.ru/lib/catalog

7.2. MUaTEepHET-pecypchl
1. Hayunsrit MaTepHeT-)ypHan « TexHomoruu TexHOChHEpHOH 0€3011acCHOCTHY

7.3. JInieH3M0OHHOEe U CBOOOJHO pacnpocTpaHsieMoe NPorpaMMHoe obecriedeHue

ABBYY FineReader
Microsoft Office
Microsoft Windows

7.4. llpodeccuonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHDbIE CIIPABOYHbIE CHCTEMbI

OnextpouHbli katanor oudmmoteku CIIGIMKwuT. https://www.gukit.ru/lib/catalog
DnekTpoHHas OubimoTeyHas cuctrema u3natenberBa «JIAHDy. http://e.lanbook.com
Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU. https://elibrary.ru

7.5. MaTepuajibHO-TEXHHUYECKOe o0ecredyeHue

HaumeHoBaHHe cienuaJIbHBIX OcHaleHHOCTh CeNMaJbHbIX NOMelleHN i U MoMelleHUil 115
MOMeLeHHI ¥ ToMeleHn i IS CaMOCTOATEIbHON padoThI

€CaMOCTOAITEIbHON PadoThI

VYueOHast aynutopust Pabouee mecTo npernogaBaTens, 000pyI0BaHHOE KOMIIBIOTEPOM H

MYJIbTUMEIUIHBIM ITpoekTopoM. Paboune mecta oOy4aromumxcs. Jlocka
(MHTEpaKTUBHAS I0CKA) W/WITH DKpPaH.

[TomemieHne I CAMOCTOSATENEHON Paboune mecta obygarommxcst 000pyaoBaHHBIE KOMIIBIOTEPAMH C
PaboThI 00yJaIOMUXCS HOAKJIIOUEHUEM K ceTH «/IHTepHeT» U IOCTYIIOM B 3JIEKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BaTEIIbHYIO CPELY HHCTHTYTA.

JIabopartopus pecraBpanuu JlabopaTopHoe obopymoBanue: Gporokomopumerp KOK-2,
KHHO(OTOIOKYMEHTOB anekrporistaIeBaTens AIICO-5M, secsr BJIP-200.
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http://books.gukit.ru/pdf/2013_1/000287.pdf
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog

8. METOANMYECKHUE PEKOMEHJIALINU 11O OPTAHU3ALIUU OCBOEHUA
JNCHUTIJIMHBI

Jis 3pQPEeKTUBHOTO YCBOGHMS AMCUUIUIMHBI «XHMUS» IPENOJABATENI0 PEKOMEHIYETCS IIMPOKO
UCMOJb30BaTh COBPEMEHHBbIE METOAMKM W AaKTHUBHbIE MeTojabl oOydenus. [lpum sTOoM 3amaua
npenojasaTens — cOpPMUPOBATh Y CTYIEHTOB HAaBBIKM OOILIEHUs, YMEHHUS apryMEHTHPOBATh CBOIO
TOUKY 3PEHHUS, HAaXOJUTh CIOCOOBI PEIICHUS BO3HUKAIOIMX 3aj7a4, pPa3BUTh CHOCOOHOCTH
KOMIUIEKCHOTO aHaJIu3a CUTYyalUH.

[IperonaBaTens  MPOBOAUT  JIEKIMM-BU3yalIM3allMd TIO0 TeMaM, MPEIYCMOTPEHHbIM  ydeOHOU
nporpaMMoii. Jlekiuu pazpabaThIBaloTcs Ha OCHOBE JIMTEPATyphbl, yKazaHHOW B pabouell mporpamme
U ©XKEroJlH0 KOPPEKTHPYIOTCS C TeM, YTOObI BKIIOYEHHBIH B HMX MaTepHall MO COAEPKAHUIO U IO
¢bopme cooTBeTCTBOBaJ TpeOOBaHUSAM BpeMeHH. DPGEKTUBHBIM METOJIOM IpenojaBaHusl SBISETCS
npobnemHass  jekuus. Jlekuuss — xapakrepusyercs — NMpOOJIEMHBIM — HU3JI0KEHHEM  MaTepHaia:
MpernojaBaTelib CTaBUT BOMPOC WIH (GOPMYIHpYeT MNpoOJEeMHYIO 3a7adyy U IOKa3bIBa€T BapUAHTHI
OTBETOB MJIM CIIOCOOOB pELIeHHs, a CTYIACHThl HAOJIONAIOT 3a IOHCKOM U OIpPENeNsioT CBOE
OTHOULIEHHE K IMOJy4eHHOMY MaTrepuainy. B coctaB Meroauyeckoro obOecredeHus MpoOIeMHON
JEeKIMU BXOMAAT: TEpeYeHb «IPOOJIEMHBIX» BOINPOCOB JUIsI PACCMOTPEHUS M MOCIETYIOLIEro
o0cykaeHuss (M WX BPEMEHHOM pErjiamMeHT); HarsAHble TocoOus (Clmalael, pa3gaTOYHBIE
MaTepHalibl), OTPAXKAIOUINE TEOPETHUECKHE MOJIOXKEHUs IUCHUUIUIMHBI U (hakrorpaduyeckue TaHHBIE,
WUTIOCTPUPYIOLIME  peasibHyl0 TMPAaKTUKy B paccMaTpuBaeMod o0jacTv; Moa0OpKa aKTyaJdbHBIX
CTaTel U MaTepUaoB.

CoBpeMeHHbIE TEXHOJIOTUM O0ydyeHuss TpeOYyroT TEKyLIero MOHHUTOpPHUHTa 00pa3oBaTEIbHOIO
nporiecca, KOTOPBIM OCYIIECTBISETCS MNPEUMYIIECTBEHHO B (opMe MEepuoaANYEecKOr0 KOHTPOJISA
3HAHUN CTY/IEHTOB, OOBIYHO — B MUCHMEHHOU (popMe, B BUJE PEUICHUS TECTOB M KOHTPOJBHBIX padoT.
JlucuumuinHa u3y4aercsi B IEpBOM CEMECTpE, BXOJMT B IIUKJI 0a30BbIX.

JUia  ycremiHoro yCcBOGHMsI MaTepuana HeoO0XoJMMa WHTEHCHBHas paboTa U Ha ayAUTOPHBIX
3aHATUSAX, U CAMOCTOSITENbHAs PaboTa CTYJEHTOB ¢ HUHPOPMALIMOHHBIMH pecypcaMu

HopmaTuBHBIMEH METOOMYECKUMHU JIOKYMEHTaMH, C KOTOPBIMH JIOJDKHBI OBITh O3HAKOMJICHBI
CTYZIEHTBI, SIBJISIFOTCS:

O [lonoxxeHne O TMPOBEACHUM TEKYLIETO KOHTPOJIS YCHEBAEMOCTH M IMPOMEXYTOYHOMU
aTTecTaluy CTYACHTOB. [Tonoxxenne 00 oOpraHM3alMd M OCYLIECTBICHUH OOpa3oBaTeIbHON
JEeSITeIbHOCTH 10  oOpa3oBaTelIbHBIM IIporpaMMaM  BbICIIETrO 00pa3oBaHus — IporpaMMam
OakanaBpuara. IlomokeHHe 0 caMOCTOSATENBHONW paboTe CTY/IEHTOB.

O [Tonoxenue o GoHAE OLEHOYHBIX CPEICTB KOMIETEHIIUH.

O [Tonoxxenne o OamIbHO-PEHTHHIOBOI CHCTEME OIIEHKHM YCIIeBaeMOCTH CTyAeHTOB CaHKT-

[eTepOyprckoro rocyaapcTBEHHOTO HHCTUTYTA KHHO U TEJIEBUACHUS;

Y4eOHBIMM MaTepuaiaMy SBISIOTCS OINOPHBIM KOHCHEKT, METOJUYECKHe YKa3aHHs IO
BBITTOJIHEHUIO JTA00paTOPHBIX pabOT, TECTOBBIE 3aJaHMs, KOHTPOJIBHBIE BOIMPOCHL, a TaKXKe y4eOHO-
MeToAnYecKre U NH(POpMAIIMOHHBIE MaTepUaJIbl, IPUBEJCHHBIE B 11.9 TaHHON paboyell mporpaMMsl.

CryneHTam cieayeT TOMHHTB, YTO OCHOBHBIMH (opMamMu OOYYECHHUS SBISIOTCS JIEKIIWH,
na0opaTopHbIE 3aHATUS W caMocTosTeNnbHass pabora. CTyaeHTaM peKOMEHAYeTCs TOTOBUThCA K
3aHATHUSAM, 3a0JIaTOBPEMEHHO U3ydas JIUTEPATYPy 110 TEME KaKIAO0TO 3aHITHS.

[lepeuerr u o00BeM JaMTEpaTypbl, HEOOXOAWMOW Ui W3YYCHUS JUCHUIUIMHBL, OIpPEAEIsIeTcs
IpOTpaMMOil Kypca M PEeKOMEHIAIMSIMHU TpernojaBateis. [Ipu 3TOM akTyaqu3upyIOTCsS HMEIOMNECS
3HAHMA, a TAKKE CO3daeTcst 0as3a Uil YyCBOSHHS HOBOTO MaTephalia, BOSHHUKAIOT BONPOCHI, OTBETHI Ha
KOTOPBIE CTYJICHT MOJTyJaeT B ayJAUTOPHUH.
CamocrosiTenbHast ~ paboTa  CTYAEHTOB,  HpPEAYCMOTpPEHHas  y4eOHBIM  IUIAHOM,  JOJDKHA
OpHEHTHUPOBAThCSI Ha OoJjiee TIIyOOKOE YCBOGHHE M3y4aeMoro Kypca, (OpMHpPOBATh HABBIKH
VICCIIEIOBATENbCKOW  PabOTBl W yMEHHE TPUMEHSTH TEOPETUYECKHE 3HAHHMS Ha IPaKTHUKE.
CamocrosiTenpHast paboTa JODKHA HOCHUTh CHCTEMAaTHYECKUH XapakTep, OBITh HMHTEPECHOW W
IPUBJICKATEIBHOW JJIs CTY/JCHTA.
CamocrositenpbHass paboTa CTYJEHTOB SBJISETCd HEOTHEMJIEMOW 4YacTbio Ipolecca OOydeHUs U
SIBJISIETCSI CPEJICTBOM OpraHU3aluy caMO0Opa30BaHHUS.

13



Pe3ynbTaThl CcamMOCTOATENBHOW pabOTHl KOHTPOJIMPYIOTCS TpernojaBaTeleM W YYUTBIBAIOTCS TpHU
aTTeCTalluu CTYJEHTA Ha 3a4eTe C OLIEHKOM.

Lenbto u3ydeHHs AMCLUUIUIMHBI «XHMHSD» SIBISAETCS W3Y4EHHME CTYIEHTaAaMH XUMHUYECKHX CHCTEM U
(yHIaMEHTaJbHBIX 3aKOHOB XMMHMHM C TO3UIMI COBpEMEHHOW HaykH, (QOpPMUPOBAHHE HABBIKOB
JKCIEPUMEHTAIBHBIX  HCCIEJOBAaHUM JUIsl HW3Yy4EHMs] CBOMCTB BEUIECTB M MX PEaKIHOHHOU
CIIOCOOHOCTH.

Pexomennyercs cnenyronmii permamMeHT paOoThl: 1) OBIageHHE TEOPETUYECKHMM MaTepHaloM U
PAKTUUECKUMU HaBBIKAMM; 2) aKTHBHAsI CAMOCTOSTEIbHAs paboTa;

Jlns cnauM sK3aMeHa Mo JUCHMILIMHE Heo0X0AMMO HabpaTh TpeOyeMoe KOJIMYECTBO 0ajioB, KOTOPbIE
HEOOXOJUMBI B COOTBETCTBHM C CYIIECTBYIOIIEH CHCTEMOW OLIEHKU 3HAHUN CTYJEHTa, IOCPEICTBOM
aKTUBHOTO y4acTUsl B IPOBEAECHUM J1a0OpaTOpHBIX paldoT, OQOpMIIEHHS OTYETOB IO HTOTam
BBITIOJIHEHHBIX Pa0OT, HAMCAHUSI TECTOB, KOHTPOJILHBIX paboT U Ipoyee.
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