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1. HEJX OCBOEHUSA IUCHUIIJIMHbI

LlensaMH OCBOEHHS JUCIUTUIHHE] « XMUMHS)» ABJIAIOTCS:
e U3yueHHE XMMHYECKUX CHCTEM, OCHOBHBIX IOHATHH W (yHIaMEHTaIbHBIX 3aKOHOB XMMHH C
[O3KIAH COBPEMEHHON HAYKH,

e (opmupoBanue

HaBBbIKOB

IIPUMCHCHUST TEOPETHUYCCKHUX

1a00paToOpHEIX pabOoT U MPHU PELIEHHH PAKTHYECKUX 3a1ad;

e (opMmupoBaHHE

HaBbBIKOB

NPUMEHEHUs  3HAHUHA

HpO(bCCCI/IOHEUH:HBIX 3aaa4d

3a/1ayy JUCLHUILINHBL:
e M3yucHHE OCHOBHBIX IIOHSATUH M 3aKOHOB XUMHH;
e 3aKpeIUICHHE [T0JyYCHHBIX 3HAHUH NPU PELICHNUH 3a1a4;

e (opMupoBaHue

HaBBbIKOB

NPUMCHCHUA TEOPETHYCCKHUX

3HaHUH B
B o0JacTH XUMHUH
3HAaHUM B XOJE

1abopaTopHBIX PabOT U MPU PELIEHUH PACYETHBIX 3a/1a4.

2. MECTO JJUCLHMIIJIMHBI B CTPYKTYPE OIIOII
Jlucuumumaa « XHMHS» OTHOCHTCS K OTHOCHTCS K 00S3aTeNIbHOM K 9acTH y4eOHOro IIaHa.

XO0O€ BBIIIOJHCHHUSA

nIpu  pPeIIeHUun

BBITIOJIHCHU A

3. ILIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUILIMHE
[InaHupyeMble pe3ysibTaThl OOyYeHMs IO JMCLHILIMHE, COOTHECEHHBIC C IUIAHUPYCMbIMU
pesynpratamu ocBoenus OITOIT (komMmeTeHIUsIME U MHIMKATOPaMHU IOCTHIKCHUS KOMIIETEHIINH )

®opmupyemble KoMneTeHunH | [LiaHupyeMbie pe3ybTaThl o0yuenust no qucuMruivee, B | HanmeHoBaHue
(koz, comepkaHie KOMIETEHIWH) | COOTBETCTBUH C HHAMKATOPOM AOCTUKEHUSA KOMITETEHLUHNH OLIEHOYHOT' O
WNHaukaTop AOCTHIKEHHUS Pe3ynpTarhl 00yueHHs MO cpeacTBa
KOMIETEHLMH JUCLMIUIMHE
VK-8 VK-8.1 3HaeT: NPUYUHBL, | 3Haem XapakTep Bormpocsl
Crnioco0eH co3/1aBaTh U NPU3HAKK 1 TOCJIEICTBUS | BO3JIEHCTBUA OCHOBHBIX
T0eP)KUBATh B [IOBCEHEBHON | OMACHOCTEH, CMOCOOBI 3AILUTEI | BPEIHBIX U OMACHBIX
)KU3HU U B TPO(PECCUOHATILHOM OT upe3BbIYAWHBIX CHTYalMH; | XUMHYECKUX (AaKTOPOB Ha
NEATENIbHOCTU O€e30TacHbIe OCHOBBI 0€30MaCHOCTH | YEJIOBEKa U OKPY KAIOLIYIO
YCIOBUSA KU3HEAEATENLHOCTH U | KU3HENEATENbHOCTH, TeJe(OHBI | CPeTy U METOJIbl 3AIMThI OT
COXpaHEHHUs IPUPOIHOI cpellbl, | Cityk0 craceHust HHX B 00s1acTH
obecrieyeHunst yCTOMYHUBOTO VK-8.2 VYMeeT: MNOANEPKUBaATb | NPO(HECCHOHAIbHOM
pasBuTHs 00lIecTBa, B TOM yncie |Oe30nacHble yC/IOBHs XKU3HEAEA- | AEATCbHOCTH.
[pH yrpo3e 1 BOSHUKHOBEHUN TEJIbHOCTH, OLEHMBATh | ¥Ymeem MpoBOIUTS Nabopa-
4pe3BbIYafHbIX CUTYAUMH 1 BEPOSTHOCTh BO3HUKHOBEHHS | TOPHBIE UCCTIEI0BAHMA,
BOEHHBIX KOH(JIMKTOB MOTEHLMAJBHOM OMACHOCTH ¥ | aHAIN3bl OTOOPAaHHBIX MPOO
MpUHMMATh ~ Mepbl [0 ee| M 06pa3loB ¢ COOMOAeHHEM
NpeLyNpeXICHNI0;  OKa3blBaTh | MPABUJI TEXHUKH
NepBYIO noMoLulb B | 6e30macHOCTH; yMeeT
4pe3BblUAHBIX CUTYaLUsX BbIOUPATh METO/IbI 3ALLUTHI
VK-8.3 BnageerT:  MeToaami | OT onacHocTel B oGnacTu
MPOrHO3UPOBAHUS npo¢eccHOHaIbLHOM
BO3HHUKHOBEHMS OINACHBIX WM | AEATEJIbHOCTH.
4ype3BblYaiHbIX cuTyauuii; | Braoeem 6a30BBIMH
HaBbIKAMHU NPUMEHEHUs | HABBIKAMM ~ WCITOJIb30BaHUSA
OCHOBHBIX METOJOB 3alMTHl B| COBPEMEHHOW  aMIaparypbl

YCIIOBHUSAX
CHUTYyaLUH.

4ype3BblYaiHbIX

MpU  TPOBENEHUM HAYYHBIX
HcClieOBaHUH;  METOAaMU
Ge3ornacHoro obpalleHus ¢
XMMHUYECKVMHU MaTepHuaiaMu
C y4eTOM HUX XHMMYECKUX U
(hU3UUECKUX CBOMCTB.




OTIK-1 OIIK-1.1. 3HaeT OCHOBBI BbICIIEH | 3Haem OCHOBHbIE MOHATHA U Bormpocel
CriocobeH pewatb 3aa4d | MaTEMaTUKK, (GU3MKH, XUMWH, | 3aKOHBI XUMUU U METOJIbI
npodeccHoHalbHON OGLIEHHKEHEPHBIX  TUCUMILIMH, | MaTeMaTiHueckoi 06paboTku
JEATENbHOCTH, MPUMEHSS METO/bl | METO/IbI MOJCIMPOBAHNA XMMHYECKUX MPOLECCOB.
MOJIeJIMPOBAHUS, OIIK-1.2. YMeeT HCIOJIL30BaTh| YMmeem NMPOBOAUTH
MaTeMaTH4ecKoro aHaJIu3a, | METO bl MaTeMaTHYeCKOro | 1abopaTopHbIe
€CTeCTBEHHOHAYYHbIE W | aHa1M3a, eCTECTBEHHOHAYYHbIE U | UCCIIEIOBAHUS, aHAJIN3bI
001IeHHKEHEPHBIE 3HAHMUS OBLIEHHKEHEPHbIE 3HAHUS Ulsi | OTOOPaHHBIX MPO6 1
pelieHUst KOHKPETHBIX 3a1a4 00pa3LoB U Ae1aTh
OIlK-1.3. Bnazeer HaBblkaMHU| COOTBETCTBYIOIINE BLIBOIbI
MOJIENIMPOBAHMUA, Ha OCHOBE TMOJTyUEHHbIX
TEOPETUYECKOTO 1| pe3ysibTaToB.
IKCTMIEPUMEHTAIILHOTO Bnaoeem 6a3oBbIMH
MCCIIeI0BAHUS 00BEKTOB | HaBbIKAMH MCII0JIb30BAHUs
npodeccUoHanbHOM COBpEMEHHOH amnmnapaTypbl
JesITeIbHOCTH pY MPOBEJEHUN HAYYHBIX
UcClieI0BaHUI; METOIaMHU
Oe3omacHOro oopalleHus ¢
XUMHYECKHIMU MaTepHallaMu
C y4ETOM MX XMUMHYECKHX U
(hU3MYECKHUX CBOMCTB.
OI1K-2 OINK-2.1. 3HaeT OCHOBBI | 3Haem OCHOBHbIE MOHATHUSA U Bonpocs!
CrniocobeH y4acTBoBaTh B NPOEKTUPOBAHUS  TEXHWUYECKHX | 3aKOHBI XUMUH,
MPOEKTUPOBAHUHU TEXHUUECKUX 00bEKTOB, cHCTEM U | IpUMEHsEMBIE npH
00BEKTOB, CHCTEM U TEXHOJIOTHYECKHX MPOLIECCOB pa3paboTke aIrOpUTMOB

TEXHOJIOTUYECKUX MTPOLIECCOB C
y4€TOM 9KOHOMHUYECKHX,
JKOJIOTHUECKUX U COLMaATbHBIX
OrpaHU4EeHUH

OIIK-2.2. YMeeT OCYyILIECTBIIATH
cOOp HMCXOAHBIX HaHHBIX s
COCTaBJIEHUS TEXHUYECKOTO
3a[@aHKs Ha MPOEKTUPOBAHUE
OIIK-2.3. Bunageer HaBblKaMH
MPOEKTUPOBAHUA  TEXHMYECKHMX
00BEKTOB, CHCTEM u
TEXHOJOTMYECKUX IMPOLIECCOB C
y4eToM 9KOHOMHUYECKHUX,
3KOJIOMMYECKHX, COUHMAIbHBIX U
JIPYTUX OTPaHUYEHHH

UCCIIEIOBaHUM Ul pelleHns
npo¢ecCHOHAIbHBIX 3a/1aY;
Vmeem BBINOJHATbL CTaH-
JIapTHblE  OTEpauuu  II0
npeiaraeMblM METONMKaM,
peann3oBaTh ux B
1ab0paTopHbIX M TEXHO-
JIOTHYECKUX YCIIOBUSAX;

Bnaoeem 0a30BLIMHU
HaBbIKAMH  HCIIOJIb30BAHUS
COBPEMEHHOH  anmapaTypbl

Npy TMPOBEAEHUM HAYYHBIX
HCCJIe JOBAHHUH.

4. OGLEM U CTPYKTYPA JUCIUILJIMHBI

Tpy10eMKOCT IMCIMIUTHHBI COCTABIIIET 3 3a49€THBIX eauHuLl, 108 yacos
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TemaTnueckuii NJIaH
¢popma 00yueHHs — OUHASA

KonraktHas paboTa

o0yuaroLmxcs
C neaaror4ecKum
- pabOTHHKOM - Dopmbl
= . s g TEKYLLIEro
e § = g g g = KOHTPOJISI
Ne HaumeHOBaHHE TEM W/UITH o g = el ¥ s £ 5| ycmneBaeMoCTH,
n/n pas/ieaoB/TeM AUCLMILIMHDI 2 = ~ 8 . S s g % dopma
& g = E 2| 88| ¢ MPOMESKY TOUHOM
= s 2 S| &3 S aTTecTalln
S £ Bl et
| 2| 4&F
g §]S
= I NS
L; OCHOBHBIE TOHATUA M 3aKOHBI 1 1-2 2
XHMHH. 4 9
HomeHknaTypa  HEOPraHW4eCKHX
COEIMHEHU
2. [eproandecKkui 3aKOH u 1 3-6 4
nepuoIYecKast CUCTEMa 3JIEMEHTOB 2 9 PeiTuHr KOHTPOJIb
.. Menneneea. XuMHYeECKast Nel
CBsA3b M CTPOCHHE BEILECTBA
8. PactBopsl. O0IHUE CBONCTBA. 1 7-8 2
CrnocoObl BBIPAXKEHUA
KOHLEHTPALHN. 2 9
OKHUCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PEaKLIUU
4. CaoiicTBa paz0aBJIeHHBIX 1 9-10 2
pacTBOpOB HEANIeKTPOJIUTOB.
PactBops! 3JIEKTPOJUTOB. 2 9
Jluccouyanusi CHIBHBIX U C1albbIX
5JIEKTPOIUTOB. Jlccouualys BOMbL.
5, OcHoBbI XUMHYECKOMN 1 11-12 | 2 o
PelTuHr KOHTPOJIB
TepMOaMHAMUKU. TepMOXUMHUS. 2 9
XuMHUECKOe PAaBHOBECHE. Ne2
6. OCHOBbI XUMUYECKON KHHETUKH. 1 13-14 | 2 2 9
7. OcHOBBI 3JEKTPOXUMHUH. 1 15-16 | 2
DNeKTpOAHbIE MPOLECCHI. 2 9
["aJIbBaHUYECKUE JIEMEHTBI.
8. Dnektposun3. Kopposus MeTalios. 1 17-18 2 5 9 PeUTHHT KOHTPOJb
Ne3
Bceero 3a 1 cemectp 18 18 72 3aueT
Hanmyue B qucimmmae KIT/KP
HToro mo gUCUMILIMHE 18 18 72 3ayeT




Couepmaﬂne JEKIHOHHBbIX 3aHATHH 10 AUCUHIIIHHE

Pasmen 1. OcHOBHble IIOHATHS ¥ 3aKOHbl XuMmud. HOMEHKIaTypa HEOpraHH4eCKHX
COeIMHEHHUH.

Tema 1. OCHOBHBIE ITIOHATUS XUMUH.

Conepxanue TeMbl. [IOHSTHE XHMHYECKOTO JIEMEHTA, IPOCTOTO U CIOKHOTO BEIICCTBA.
ATOMHAs CIMHMIA Macchl. AToMmHas Macca. KoimdecTBo BemecTBa — MOIb. MonspHas H
MOJIEKyJIspHas Mmacca. BaneHTHOCTb. CTeneHb OKMC/ICHHS. DKBHUBAJIEHT, MOJbHasg Macca
9KBUBAJIEHTa. MOJIb — €IMHULIA KOJIMYECTBA BELLIECTBA.

Tema 2. OCHOBHBIE 3aKOHBI XUMUHU.

CoJepXaHyue TeMbl. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOLICHUH. 3aKOH
ABOrazpo. 3aKOH COXPAHEHHUs MacChl BENIECTB. 3aKOH KBHBAJICHTOB. CoBpeMeHHOE OIIpe/IeIICHIE
[MOHSTUS «XUMHUYECKUI SKBUBAJIECHTY». PacueT MOJIPHOM MacChl SKBUBAJICHTA IPOCTHIX U CIOXKHBIX
BemecTB. MareMaTH4ecKoe BBIPAKEHUE 3aKOHA JKBHUBAJICHTOB U €r0 IPUMCHEHHE B XUMHYCCKHX
pacueTax.

Tema 3. HomeHKIaTypa HEOPraHMYECKMX COEUHEHHH.

Cozeprkanne TeMbl. K1accl 1 HOMEHKIIATypa XMMUYECKHX COeIMHEHHUH

Pasznen 2. Tlepronndeckuil 3aK0OH WU IMEPHOANYECKAst CUCTEMA JJIEMCHTOB I .. Menpeneesa.
XuMuuecKas CBs3b U CTPOCHUE BELICCTBA.

Tema 1. KBaHTOBO-MeXaHUYECKast MOAC/Ib CTPOCHUS aToMa.

Conepxanue TeMbl. KBaHTOBO-MEXaHUUYECKAsE MOJCTb CTPOCHUS aToMa. [Tonstie opOHUTAIH.
KpanToBble uncia. CTpyKTypa 3JIEKTPOHHBIX 00O0JI0YEK aToMa: KBAHTOBBIE YPOBHH M IIOAYPOBHH,
IpaBuIia 3aI0JHEHNS] OpOUTAEH B MHOIO3JIEKTPOHHEIX aTOMax.

Tewma 2. [Teproanyeckuit 3axkon u [leproamdeckas cuctema snementos JI.M.Menneneesa.

Conepxanue Tembl. CoBpeMeHHas (popmynupoBka lIepHOAMYECKOro 3aKoHa. Crpyxkrypa
nepuomuueckoit cucremsl JI.M.Menaeneesa. DJEKTPOHHBIE CEMEHCTBA JJIEMEHTOB. N3meHenune
CBOWCTB aTOMOB U COEIMHEHHUI 3JIEMEHTOB B IIEpHOJaX U rpymrmax.

Tema 3. MexXaToMHBIE ¥ MEXKMOJIEKY IIPHBIE B3aUMOAEHCTBUS. BHUIbI XUMHYECKOM CBS3H.

Conepxanue TeMbl. KoBaneHTHas xuMuueckas cBa3b. CBONCTBA KOBJICHTHOH CBA3H. HNonnas
XHMUueckas cBs3b. CBOMCTBAa HOHHOH cBssM. Metaumueckas cBs3b. CBOHCTBA METAUTMYECKOH
cBsA3u. BomopoiHas XuMU4ecKas CBsA3b U €€ CBOMCTBA.

Pazgen 3. Pacteopsl. O6iue cBoiicTBa. CriocoObl BEIpaKEHHUs KOHLICHTPALIUH.

Tema 1. PacTBOpHUMOCTB BEIIECTB.

Conepxxanne TeMbl. CHOCOOBI BBIPXKEHHMS KOHIEHTPALMM pPacTBOPOB: MaccoBas [NOJI,
MOJIsIpHast KOHIIEHTPaLUs, MOJIIpHAs KOHIIEHTpalst 9KBUBAJICHTA.

Tema 2. OKMCIUTETEHO-BOCCTAHOBUTEILHBIE PEAKIIHH.

Conepxanue Tembl. CTeleHH OKHCIEHHS aTOMOB 3JeMEHTOB. IIpomecchl OKHCIEHHS-
BOCCTAHOBJEHMs. BaxHelimpe OKUCIMTeNd H  BoccraHoBuTenu. CocTaBleHHe —ypaBHEHUH
OKMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

Paznen 4. CBoiicTBa pa30aBiIeHHBIX PACTBOPOB HEIIEKTPOIUTOB. PacTBOPBI JICKTPOIUTOB.
Jlcconnanys CUIIBHBIX M CIIa0bIX 2JIEKTPOIMTOB. Jlucconnanus BOAbL.

Tema 1. Teopus MEKTPOIUTUYECKOM TUCCOIIHAIIIH.

Conepsxanue TeMbl. CHIbHBIE M C1a0bI€ JJICKTPOTUTEL.

Tema 2. Crenens auccouranuu. KoHcTanTa AHCCOMUAIIH.

Conepxanue Tembl. 3akoH paszOapienus Octpanbia. ManopacTBOPHMBIE JIEKTPOJIHUTHL.
[Tpou3BeeHNE PACTBOPUMOCTH.

Tema 3. DiiekTpoauTUYECKass JUCCOLMALIUS BOIBI.

Coneprxanue TeMbl. VIOHHOE Ipou3Be/IeHHe BOIbl. BOXOPOAHBIN ITOKAa3aTelb.

Pasznen 5. OCHOBBI XMMUYECKON TEPMOIMHAMUKY. TepMOoXuMHUsa. XUMUYECKOE PaBHOBECHE.

Tema 1. DHepreryka u HaITpaBIeHNEe XUMHUUECKUX PEAKIIUN

BHyTpeHHsIs1 SHEPIHsl U HTAJIBIIUSA CUCTEMBI.
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Coxepxanue TeMbl [lepBblii 3aKOH TEPMOJMHAMHKH. TeIlTOBBIE 3 dexTel XUMHYECKUX
peakuuif. 3akoH ['ecca u crmexctsust u3 Hero. Temora (oHTaTBPIUA) O0pa3OBaHMsA XHMHYCCKHX
coepHennii. DHTporus. HampaBieHne XHMHYECKHX IPOLECCOB B HM30JMPOBAHHBIX CHCTCMAX.
Bropoit 3akon TepmojuHamuku. JHeprus ['ub6ca. HampaBiaeHue W Mpesien caMmoIpoH3BOJILHOIO
TEYEHHUS] XUMUYECKUX PEaKLHM.

Tema 2. XuMHUYECKOE PaBHOBECHE.

O6paTiMble H HeOOpaTUMbIE peaKLui. XUMUYECKOE PABHOBECHC. KoHcTanTa paBHOBECHS.

CoxepkaHme TeMbl. PacdeT cocraBa pPaBHOBECHBIX cMecedl. CMeIeHHe DaBHOBECH.
[Mpunnun Jle-Illarense.

Pasznen 6. OCHOBBI XUMUYECKOW KHHETHKH.

Tema 1. OCHOBBI XUMUYECKOH KHHETHUKH.

Conepxanue Tembl. CKOPOCTb XHMHUYECKOH peakuuu. PaKTOpBl, BIMAOLMIKNE HAa CKOPOCTH
peaxiuu. OCHOBHOM 3aKOH XMMHYECKOH KMHETUKH. KHHETHYECKHE yPaBHCHNS.

Tema 2. 3aBHCUMOCTH CKOPOCTH PEaKIUH OT TeMreparypsl. 3akoH Baut-T'odda.

Cozep)kanue TeMbl. YpaBHeHHEe AppeHuyca. OHEpPrus aKTHUBALMH. Karanuzatopel u
UHTHOUTOPBI.

Paszen 7. OCHOBBI 3JI€KTPOXMMHUH. DJIEKTPOIHBIE TPOLECCHI. ['albBaHUYECKHE dJIEMEHTHL.

Tema 1. DIeKTPOXUMHUYECKHE CHCTEMbL. XUMUYECKIE HCTOUHUKH TOKA.

CozepKaHue TeMbl. DJIEKTPOJHBIE NoTeHuuanbl. CTaHAapTHBIE dJIEKTPOIHBIC MOTCHIHAIIbL.
Merautndeckue 31eKTpoasl. ['a30Bble 371eKTpoibl. BoIOpOAHbIHA 3TEKTPOA.

Tema 2. Pacuer u H3MepeHHUe OTEHINAIOB 31eKTpoaoB U D/IC rabBaHMYSCKHX JIEMEHTOB.

Pasnen 8. Diekrponus. Kopposus METaJIIOB.

Tema 1. Dnextponus.

CyLIHOCTh 3JI€KTPOJIHM3a. DIEKTPOJIM3 PaCTBOPOB U PACILIABICHHBIX CPE/I.

Conepxanue TeMbl. 3akoHbl Papanes. [IpuMeHeHnE 2IEKTPOIH3A.

Tema 2. Koppo3ust MeTajios.

TuIbl KOPPO3MOHHBIX pa3pylIeHUH. XUMUUECKast ¥ JJICKTPOXUMHUIECKas KOPPO3HUsL.

Coneprxanue TeMbl. CrocoObl 32l Thl METAJUIOB OT KOPPO3HH.

Conepma}me naﬁopaToprlx 3aAHATHH M0 JUCUHUILIHHE

Pasmen 1. OcCHOBHBIE IIOHATHS ¥ 3aKOHbl XMMHUH. HoMmeHKIarypa HEOPraHMYECKHX
COECIMHEHUH.

Tema 1. OCHOBHBIE TOHATHS XUMHUH.

JIaGopartopHasi paGoTa « XuMHYECKIe CBOHCTBA KIaCCOB HEOPraHUYECKUX COCAMHEHUM).

Tema 2. OCHOBHBIE 3aKOHBI XUMHUH.

JlaGoparoprast pabora «OmpeleneHue OSKBHBAICHTHOW MacChl IPOCTBIX M CJIOXKHBIX
BEILECTBY.

Paznen 3. PactBopsl. Obmue cBoiicTBa. CriocoOb! BHIPAXKEHHsI KOHIIGHTPALUH.

Tema 1. CriocoObI BEIp@)KEHUs! KOHIIEHTPALUK PAaCTBOPOB.

Jla6oparopnas pa6ota «[IpuroToB/IeHAE PAaCTBOPOB PA3IMYHBIX KOHICHTPALHI».

Pazzen 4. CBoiicTBa pa30aBleHHBIX PACTBOPOB HEAJIEKTPOIUTOB. PacTBOPEI 3JI€KTPOJIUTOB.
Jlucconyanus CUIIbHBIX ¥ CJIA0BIX 3JEKTPOIUTOB. JIucconuanus BOAbL.

Tema 3. PaBHOBeCHs B BOJIHBIX pacTBOPax dJIEKTPOJIMTOB.

JlabopatopHas padora «pH pacTBopoB».

Paznen 5. OCHOBBI XMMUYECKOM TepMOIMHAMUKH. TepMoxumus. XUMHYECKOE PaBHOBECHE.

Tema 2. XuMuueckoe paBHOBECHE.

«JlaboparopHast paboTa « XMMHYECKOE PABHOBECHE).

Pasnen 6. OCHOBBI XMMHUYECKOH KHHETHUKH.

Tema 1. OCHOBBI XMMUUECKON KUHETUKHU.

JIaGopartopHast pabora « CKOPOCTh XMMHUYECKUX PEAKIIUI».
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Paznen 7. OCHOBBI 3JIEKTPOXHUMHUH. DIIEKTPOIHBIE IIPOIECCHI. | albBaHUIECKHIE 3JIEMEHTBI.
Tema 1. ['aibBaHUYECKHE IIIEMEHTEL

JlaGoparopHasi paboTa «I anbBaHHYECKUE IJICMEHTBI».

Pasznen 8. Dnextponus. Koppo3us MeTaIOB.

Tema 1. Dnextpous.

JIaGoparopHas paboTa « DJIEKTPOJIH3).

Tema 2. Koppo3ust METaJLIOB.

JIaGopatopHas pabora « Koppo3us METAILIIOB.

5. OUEHOYHBIE CPEJACTBA JIJIsI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
[MPOMEKYTOYHOM ATTECTALIMU 110 U'TOI'AM OCBOEHUS IUCHUILIJIAHBI

U YYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOSITEJBHOM PABOTHI

(8]

11.

12.

(O8]

CTYAEHTOB

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

Pe#TuHT — KOHTpOJIb 1.
JlaTh Ha3BaHUS CJAEAYIOLIUM COEAUHEHHAM:
CuO, MgS, HMnO4, HBr, LiOH, Al(HSO4)3, SnOHNO3, FeCls.
Hanucars xuMudeckue GopMyIIbl CIEIYIOMUX COEIUHEHUM:
okcun kene3a (II), cynmphun mmkens (II), rumpokcun Oapus, MapraHnoBas KHCIOTa,
TUAPOCYIbGUT ATFOMUHHUS, [MAHOBOJOPOJHAs KHMCJIOTA, JTUXPOMAT Kajusl, HUTPAT TMIAPOKCHIL
xpoma (III).
[IpuBeauTe GOpMyIHPOBKY 3aKOHA ABOIrapo.
PackpoiiTe MOHSATHE OSKBHBAIEHTA, MOJAPHAs Macca JKBHBAJICHTA JUIS Da3JIMYHBIX KJIacCcoB
XUMHYECKUX COCIUHEHUM.
IIpu cropanuu 5,2 r Metaita obpasyercs 9,84 r okcuaa meraia. ONpeneuTs SKBUBATCHTHYIO
Maccy MeTajuia
BrruncanuTe MOJSPHYIO Maccy SKBHBaJIeHTa Merayula, ecnu 0,493 r xjopuma 3TOro Meraunia
rnocie 00paboTKu HUTpaTOM cepebpa obpazosanu 0,861 r xopuaa cepebpa.
DKBHBAJIEHTHAs Macca MeTauia B 2 paza Oosblle, 4eM JKBHBAJIEHTHAs Macca KHCIOpoja.
OnpeneJmTe OTHOIIIEHUE MACCHhI OKCHJ1a K Macce MeTajlja.
KakoBbl OCHOBHBEIE 3aKOHOMEDHOCTH pAaCIIpelie/ieHHs 3JIEKTPOHOB B arome. [IpuBemmte
3HAYEHMs KBAHTOBBIX YHCEII BCEX IIEKTPOHOB U KOHGHUTypalmit 5s25p°.
Pacnonoxute ameMenTsl [, F, Cl, Br B psia 110 BO3pacTaHUIO 3JEKTPOOTPUIIATEIEHOCTH aTOMOB.
. DHEpPrusi HOHU3ALUK. DHEPIUs CPOJICTBA K AEKTPOHY. MIX M3MeHEeHHE Y 2JIEMEHTOB 110
nepuojiaM U rpymnmnam.
Ornpeie/TuTe YUCIIO CBSI3eH B MOJIEKYJIE U YKAKUTE CTEIIEHh OKHMCJICHHS H BAJICHTHOCTh KPEMHHUS
B coenuaennn K,SiOs.
Mesx 1y MoJIeKy1aMu Kakux u3 repeurcieHHblx BemecTs (Hz, NHs, H2O, HI) o6pasyrorcs
BOJIOPOJIHBIE CBSI3U?

PeATUHT — KOHTPOJIB 2.
Cxonpko rpammoB CuSOs 5H>O HeoGxomumo B3sTh s npurotoBinenus 400 mun 0,2 H.
pacTBopa cyabdaTa Meau.
PaccuuTarh CKOJILKO IpPaMMOB BeLIECTBa HEOOXOAUMO B3sTh [UIA npurotosiaeHus 600 mu 10%
pactBopa CH3COONa (p = 1,098 r/em?).
[IpuBeauTe OMpeieIeHHe CTaHAAPTHON SHTPOIIMH 00pa30BaHMUs BELIECTBA.
Ornpe/ieMTe CTaHIAPTHYIO SHTaIbIIKI0 0Opa3oBanus N2O, eciin u3BECTHA CTaHIapTHAs
sutanbnus oopazosanus CO; (-393,3 k/Ik/MOJIb) ¥ CTaHAAPTHAS OHTAJIBIINSA PEAKIIUH!
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C(rp) + 2N20(r) = COx(r) + 2Na(r), rae AHo (p-num) = - 556,5 xJIx
PaccunrTaiite TeI0BOi 3G (MEKT PEAKINHU O U3BECTHBIM TEIIOBBIM d(PdeKTaM Ipyrux peakiui

Peaknus AH xJx/MoIb
C(rpagur) + H2O(r)= CO(r) + Ha() ?
C(rpadut) + Oa(r) = CO2(1) 405,8

CO (r) + %2 Oz (r) = CO2(r) 284.5

H» (r)+ % Oz (r)= H20 (1) 246,8

Kakue ¢aktops! OyayT cHOCOOCTBOBATh yBEJINYCHHIO CKOPOCTH PEaKIIUH

4FeS; + 1102 = 2Fe203+ 8503 ?

B momeHnT paBHoBecust cucteMbl N2 + 3H2 <> 2NH3 KOHIIEHTpAIMU BEILECTB COCTABIISIOT [N2]p
= 3 mous/m; [Ha2]p = 9 mos/m; [NH3]p = 4 mons/n. Kakosa Obuia HCX0AHAS KOHIEHTPALU
asora?

B Kakyio CTOpPOHY CMeCTUTCs paBHOBecHe B peakiuy 3H, + Nz <> 2NHz + Q

a) TIPH TIOBBILICHUHN JaBJICHUS,

0) Ipu yBEJIMYEHUN TEMIIEPATY PBI;

B) IIpU yJaJIeHHH aMMHaKa 13 peaklIMOHHON cMecH?

Berunciuts pH 0,04 %-noro pactBopa NaOH (p=1 r/mi). Kak usmenurcs pH npu pasoasieHn#
pacTBOpa paBHBIM 00BeMOM BOJBI? Koo hHIIMEeHT aKTHBHOCTH IPUHSATH PABHBIM €IMHHIIE.
Ompenemute Maccy NaOH, ncnonbzoBanHoro i npurorosierust 200 i1 pactBopa
ruapoKcHuIa HaTpust, eciau pH pactsopa pasen 10.

BBIYHCIIHTD MONSPHYIO KoHIeHTpauuo pactBopa H2SOas, ecin pH pactsopa pasen. Kak
usmenntcs pH pactBopa npu pas6asnennn pactsopa B 10 pas? KoadpuuueHT akTHBHOCTH
IPUHSTH PABHBIM 1.

[IpuBeaute GopMyIbl coeAMHEHHH, mpospnsommx B OBP kak okucIUTeIbHBIE, TaK U
BOCCTAHOBHUTEIbHBIC CBONCTBA.

PedATHHT — KOHTPOJIB 3.

Beruucnuts DJIC 1 HamucaTh CXeMy IaJIbBAHUYECKOrO 3JIEMEHTa, COCTABJICHHOTO U3
3JIEKTPOJOB:
1) PtH, |0,03M HNO; o =21%
2) Zn |02n.  ZnClh,  vy=0.5
[TosyueHHBIE pe3yJIbTaThl HCIOJIB30BaTh IPH OTBETE Ha 2-H U 3-# BOIIPOCHI.
Kakas peakuus OyIeT IpOTeKaTh HA aHOJIE IPH 3aMbIKaHUM BHEIIHEW LS raJlbBaHHYECKOro
3JIEMEHTA, YKa3aHHOTO B 1-M Bompoce?
Kakas peakiust 6y1eT MpoTeKaTh Ha KaTo/I€ IPH 3aMbIKaHUK BHEIIHEH LETH raJbBaHHIECKOT0
3JIEMEHTa, yKa3aHHOro B 1-M Bompoce?
Beraucnuts DJ]C 1 HamUcaTh CXeMYy IaJIbBAHUYECKOTO 2JIEMEHTA, COCTABJICHHOTO U3
SJIEKTPOAOB:

1) Pt,H, | pactBop ¢ pH =11

2) Ag | 0,001 n. AgNO; =1
[Tony4yeHHBIE pe3yIbTAThI HCIIOIb30BATh [IPH OTBETE Ha CJICIYIOLIHE ABa BONIPOCA.
Kaxast peakuus 6yaeT IpoTeKaTh Ha aHO/IE IIPU 3aMbIKAaHHM BHEIIHEH LM yKa3aHHOTO B 4-M
BOIIPOCE raJIbBAHMYECKOT' 0O 3J1eMEHTa’
Kaxas peakuus 6yIeT IpOTEKATh HA KATO/E [IPH 3aMbIKAHUM BHELIHEH LIENH yKa3aHHOTO B 4-M
BOIIPOCE raJIbBAHMYECKOTO 3JIeMEHTa?
Kax u3mensiercst pH pactBopa B IPHKaTOIHOM IIPOCTPAHCTBE IIPHU 3JICKTPOJIM3€ BOJHOTO
pacTBOpa XJIOpUAA Kaus?
Kakoif mpouecc mpoTeKaer Ha rpa iTOBOM aHOJE IIPH 3IEKTPOJIH3€ BOAHOro pactBopa NaOH?
Yepe3 pacTBOp HUTPATA [BYXBAJICHTHOTO METaJlla IIPOITY CTHJIH TOK CHIIOH 2A B TeueHuH 40
MHH., [IPH 3TOM BbIACTHIOCH 4,992 1 MeTana. Ha3sate coub.
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10. CKOJIBKO rpaMMOB I'MIPOKCH/A Kaius 00pa3oBanock y kKatoja npu sekrponuse KaSO4, ecnu Ha
a”oze BeLaenIoCh 11,2 1 kucnopona (H.y.)

11. )Kene3uple U3IENUS TPU HUKEITMPOBAHUHY IIOKPBIBAIOT CHAYasla ME/IbO, & IOTOM HUKEIIEM.
Kaxoif ImpoIecc poTeKaeT Ha aHO/Ie IIPH OBPEKASHHUH 3TOT0 JBYXCIOHHOTO MOKpbITHS B 0,1 H.
pacTBOpE THAPOKCHIA HATPUA?

Ere = —0,161 B; Ecu =+ 0,027 B; Eni =-0,128 B.

12. B 0,1 H. pacTBOpe CONSIHON KHCIOTHI OMYLIEHBI 110 OTAEIBHOCTH MeIHas, cepedpsHas U 30710Tast
npoBookH. Kakas mpoBosioka GyeT KOppoAHpoOBaTh C BOAOPOAHOH JETONspr3alueii?
Ecu =+0,154 B; Eau =+0,348 B; Eag =+ 0,277 B; Ew2 =-0,059 B.

13. B kakoif cpe/ie pu HapyLIEHHX OJIOBSHHOTO MOKPBITH XKee30 OyIeT 3amuiieHo Goee
HaJIe)KHO

a) 0,1 u. HCI; 6) 0,1 5. NaCl; B) 0,1 . NaOH?

5.2. IlpomMexxyToYHAs ATTECTALMS 10 UTOraM OCBOECHHMS MCLHUILIAHEI (3a4€T)

KoHTpoJIbHBIE BOIIPOCHI IS IIOATOTOBKH K 3a4€TY.

1; [TonsiTrie 371€MeHTa, IPOCTOTO U CII0KHOT'O BEIIECTBA.

2. AtomHas Macca. KonuuecTBo BemecTBa — MoJIb. MoJsipHast Macca, MOJISIPHBINA 00BbEM.

& BanentHocts. CTemeHb OKHCIEHMS. ODKBHUBAJIEHT, MOJIApPHas Macca SKBHBAJICHTA.
3aKOH 3KBUBAJIEHTOB.

4. CnocoObl  BBIp@XKEHHS KOHIIGHTPAlMM pacTBOPOB (MaccoBas JOJA, MOJSpHAst
KOHLIEHTPAIIKs, SKBUBAJICHTHAs: KOHICHTPALMs PACTBOPEHHOTO BEIECTBA).

> OKHUCIIUTENEHO-BOCCTAHOBUTEIbHBIE  peakiud. OKHUCIUTEIH M BOCCTAHOBHTEIH.
Cocrasnenne ypaHenuit OBP MeTo0oM 21eKTpoHHOrO Oananca.

6. Crpoenune atoma. KBaHTOBBIE 4nClla. DHEPreTHUECKHE YPOBHU M IOAYPOBHH. YuCIo

TIOlyPOBHEH B DHEpreTHdeckoM ypoBHe. [IpHHIMI HauMeHblIeH 3Hepru, npaBuino KiieykoBeKoro,
npuniun [laynu, npasuio ['ynna.

7. [Tepuogmueckas cuctema JI.M.MenneneeBa. Ilepuoamueckuii 3akoH. CTpyKkrypa
[Tepuoauueckoil CUCTEMBL: MEPUOJbI, IPYNIBl M NOArpyNnsl. M3meHeHue B mepuonax W rpymmax
CBOWCTB 2JIEMEHTOB (PaJMyCOB aTOMOB, O3JIEKTPOOTPHUIATEIBHOCTH, CPOACTBA K JJIEKTPOHY),
OKHCJIUTEIBHBIX M BOCCTAHOBUTEJBHBIX CBOMCTB MPOCTBIX BELIECTB. ODJIEKTPOHHBIE (HOPMYJIBI
aTOMOB. MeTaJlIbl U HeMeTaJlIbl B [leproauueckoi cucreMe.

8. Buapl XUMHUYECKOW CBSI3M: HWOHHAs, KOBaJIEGHTHas (MOJspHas M HENOJsIpHast),
MeTa/lIMuecKas, BOJOpOAHAas. MexaHH3Mbl 00pa3oBaHMsS KOBAJIEHTHOH CBA3H. KoJIMuecTBEHHEBIE
XapaKTePUCTHKH U CBOWCTBA KOBAJIEHTHOM CBS3H.

2, [ubpuausanus opourtaieit. ['eomeTpus MOJIEKyI ¢ pa3IHYHBIM THIIOM T'HOpHIU3aLUH
LEHTPAJIILHOTO aToMa.

10 WonHas cBs3b. CTenenb HOHHOCTH cBsi3U. CBOMCTBA HOHHOM CBSI3H.

11. BonmoponHas u MeTaJuIMyecKast CBSI3U U UX CBOMCTBA.

12, OO6mue cBoiicTBa pacTBOpOB. 3akoH Payis.

13. DJIeKTPOIUTHL. DJeKTponuThyeckas nucconuanus. Crenens auccounanuy. GakTopsl,
BJIMSIFOIIME HA CTENEHb JUCCOIHAIIH.

14. CuJIbHBIE 3JICKTPOJIUTBI. AKTHBHOCTb HOHOB. MoHHas cuna pactBopoB. Koadduuuent
AKTUBHOCTH.

15. Cnabpie 27eKTponThl. KOHCTaHTa JUCCOLUALIAH.

16. Kuc10THO-OCHOBHBIE pAaBHOBECHS B BOJHBIX pacTBOopax. MIoHHOE Mpou3BeieHUuE BOIBL.
BomopoaHbIit # rTHAPOKCHIBHBIN MoKa3aTend. KuciIoTHO-OCHOBHBIE HHIUKATOPEI.

17, Pacuer pH pacTBOpOB CHUJIBHBIX KHCIIOT M OCHOBaHMM. Pacuer pH pacTBOpoB ci1aObIx

KHCIIOT U OCHOBAHHIA.
18. ['unponus coneit. Koncranra ruapoiusa.
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19. OCHOBHBIE TOHATHS XMMHUYECKOW TEPMOAUHAMUKH: TEPMOIAMHAMHUYCCKas CHCTEMa,
THIIBI TEPMOJTHHAMHYECKUX CHCTEM, BHYTPEHHSA SHEPTHs CUCTEMBL. TepMOIMHAMIIECKHH MpOLece,
BHJIBI TIPOLIECCOB (M300aPHBIN, H30XOPHBIH, H30TEPMUYECKHI).

20. IlepBhlif 3aKOH TEPMOIMHAMUKH. ODHTanbmHs. 3aKoH ['ecca M CIENCTBUS U3 HETO.
DHTpONHUS CUCTEMBL. BTOpo# 3aKOH TEPMOIUHAMHUKH.
21 Cao6omHas sHeprus ['n66ca. Kpurepuit caMOpOM3BOJIBHOCTH XUMHYIECKOH PEAaKIHH.

OHpCHCHCHI/Ie 10 TePMOAUHAMUYECKUM JTaHHBIM BO3MOXXHOCTH IIPOTEKAHUSA XAMHYCCKON p€aknuu B
MIpsIMOM U O6paTHOM HarrpaBJICHUH.

22. XUMHUecKoe paBHOBECHE: IPU3HAKK XHMHYeCKoro pasHoBecus. KoHcranta
paBHOBECHS.

23, CMmemnenre  xuMpdeckoro  paBHoBecust. [lpuHmun  Jle-Ilarense.  Biusuue
TeMIIepaTy Pbl, IaBICHHS, KOHIEHTPALMA BEIIECTB HAa COCTOSHHE PABHOBECHS.

24. KoHCTaHTa CKOPOCTH pEakKIuH. 3aBUCHMOCTb CKOPOCTH XHMHYECKOH DPEeaKIHd OT
KOHIIEHTPALMK U TEMIIEPATypPhl. Y CIIOBUS XUMHYECKOTO PABHOBECHUS.

23 DNEKTPOXUMUYECKHE  TPOLECCHl B TalbBAaHMYECKUX  dleMeHTaX.  CXeMsl

rajJbBaHHYECKHX JJIEMEHTOB. ODJIEKTPOJHBbIC pEaKIUH. OJEKTPOIHBbIE IMOTCHLHAJIBL INC
raJIbBAaHUYECKOT0 DJIEMEHTA.

26. Bogopomnas IIKama 3JMEKTPOJHBIX MHOTeHIHanoB. CTaHIapTHBIE 3JIEKTPOJHBIE
NOTEHIHANBL. Psi HapsDKEHHH METaLIOB.
27, 3aBHCHMOCTb DJIEKTPOJHOrO MOTEHLHala OT KOHIIEHTPAlWd HOHOB B DPAacCTBODE.

Vpasuenne Heprcra. PacueT 5I€KTpPOAHBIX —[OTEHLIHAIOB METAIMYECKHX JJIEKTPOJIOB U
BOJIOPOJIHOTO 3JIEKTPOJA.

28. DieKTponu3. DJEKTPOJIHbIC peakIMu Ha aHoae M Karoue. IlocnenosarenbHOCTH
BOCCTAHOBJICHHUS OKHCJIMTENEH M OKHMCJICHHS BOCCTAHOBHUTENIEH. OJEKTPOAHBIE PEaKIHMH IIpH
3IEKTPOJIM3€ DPACIUIABOB JJIEKTPOJIMTOB M BOJHBIX DPAcTBOPOB OJIEKTPOIUTOB C HHEPTHBIMU
3JIEKTPOJaMH.

29. PacueT Macchl IPOLYKTOB 3JIEKTPOJHBIX peaKkIHii Ha OCHOBAaHHHM OOBEIMHEHHOIO
3akoHa Papanes.

30. Kopposus metauioB. XUMHUYECKass KOPPO3Hs. DJIEKTPOXUMHUYECKAsi KOPPO3Us: aHOJHBIE
U KaToJHble IPOLECCHl, 3aBHCHMOCTh THIIA JENOJIAPU3AlUK OT COOTHOLICHHS JJIEKTPOIHBIX
[OTEHIMAJIOB META/IIA U OKUCTUTENEH. MeTOoIbl 32U Thl OT KOPPO3HUH.

5.3. CamocrosiTe/ibHAsI padoTa 00y4armerocs.

[TpuMepBI TECTOBBIX 3aaHUH UIsi KOHTPOJIA CaMOCTOATENbHON paboThl

Tema «HomeHK1aTypa HEOPraHUYECKUX COETUHEHUM»
1. ®opmyJia KHCIOThI, HOPMAJIBHON COJIU U aM(pOTEPHOrO IMAPOKCHIa COOTBETCTBEHHO!
a) NH3, CaSO4, AI(OH)3 6) HBr, Al2(SO4)3, Zn(OH)2
B) HNO;s, NH4Cl, Ba(OH); 1) H2SO4, KHCO3, Cr(OH)s
2. BajleHTHOCTE KHUCI0TO00Pa3yIONIEro 3JIEMEHTa B MApraHIEBOM KHUCIIOTE paBHa:

a) VII 6) VI B) IV r) I1I
3. X110pHOBAaTON KKCIOTE OTBEYaeT (hopMmya:
a) HCIO 6) HCIO, B) HCIO3 r) HCIO4

4. HazaHMe XMMHYECKOTO BelecTsa, uMerornero popmyiry CaHPO4

a) pocdar xanpuus 6) ruapodocdar kamblus B) ruapokcodocdar xanmenus  r) merapocdar
KaJTbIIHsI

5. Yuciio aTOMOB B MOJIEKYJI€ XPOMOBOH KUCIJIOTBI PaBHO:

a) 4 0) 5 B) 6 r)7
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Tema «PacTBOpEI 2IEKTPOIIUTOBY

1. MoryT cocyIecTBOBaTb B paCTBOPE Maphl BELIECTB!

a) NaOH, Ca(OH); 6) LiOH, CO> B) SO, Ba(OH)2 r) HF, NO

2. Macca Bojibl (B IpaMMax), KOTOPYIO CJIEAYeT BbIIapuTh 13 430M1 4%-HOro pacTBopa (ILIOTHOCTE
1,047r/mn) cynbduna HaTpust, 4T0OBI MOITY9IUTh 12%0-HbIH pacTBOP, paBHA

a) 50 6)250 B) 300 r) 400

3. Pacrsopumocts muxpomata kanus KoCroO7 pasma 12,5r/100r Bomsr npu 20°C. YcTaHOBHTE,
KaKoBa Oy/eT Macca HACHIIEHHOTO PAcTBOPA, ECIIA JUTS IIPUTOTOBJIEHHUS €ro UCrob30Bano 400r
BO/Ibl

a) 420r 6) S00r B) 400r r) 450r

4. Cmemamn 11 1M pactopa u 1n 3M pactBopa cepHOM KHCIOTHL OIpenennTe MOJAPHYIO
KOHIIEHTPAIMIO CEPHON KHCJIOTEl B KOHEYHOM pacTBoOpe

a) 1,5Mons/n 6) 2mMonb/n  B) 2,5Momb/1 T) 1,75M001b/11

5. XJI0pHI-HOHBI 06Pa3yIOTCs PU PACTBOPEHNH B BOJIE BEIIECTBA, HMEIOLLET0 (opmyITy

a) Cl, 6) MgClz B) AgCl r) CCly

Tema «['aTbBaHUYECKUE DJIEMEHTBD)

1. BbMUCIMTH T[OTEHIMAl BOJOPOAHOIO 3JIEKTpOHA B PpAcTBOPE YKCYCHOM KHCIOTBI C
KoHueHTpauueit 0,1Mons/1. CTeneHb AUCCOLMALAN [T 3a1aHHON KOoHIeHTparuu Kucaotst o =0,013.
a)—0,168 B; 6)-0,153 B; B) 0,168 B; r)— 0,020 B.
2. MaraueByo IIacTHHY OMECTHIM B PACTBOP COJIH 3TOro MeTajuia. MsMepenHbli moteHimanr Mg
oKazascs paBHbIM -2,40B. BeruncianTh aKTHBHYIO KOHLEHTPALMIO HOHOB Mg B pacTBOpE B MOJIB/TI.
a) 3,46-10 Monb/m; 6) 0,25 MOJIB/IT; B) 4,17-10"2 Mmonw/m; r) 6,91-10° Monb/m.
3. BBIYMCINTD IIOTEHIHAIBl MEIHBIX U HUKENEBBIX 3JIEKTPOJIOB, IIOrPeXEHHBIX B pacTBOpbl CuSO4 u
NiSO4 ¢ KOHLIEHTpaLUsAMHU:
CuSO4 (k03¢ dunuent aktuHOocTH HOHOB ¥ = 0,16) 1 Cy = 0,1 MoB/11;
NiSO4 (ko3pdunuent aktusHoctd HoHOB ¥ = 0,15) 1 Cy = 0,1 Monb/i1.
a) 0,234 B; - 0,36 B; 0) 0,234 B;0,3B; 8)0,234B;-0,3 B; r) 0,286 B; — 0,3 B.
4. Beruncnuts DJ1C ralbBaHMYECKOr0 3JIEMEHTA!
Pb / Pb (NO3)2, Cy =0, 01 mons/n, y = 0,7 // AgNO3, Cy =1 mone/m1, v = 0,8 / Ag.
CoCTaBUTh YPABHEHHS PEAKI[Hif, IPOTEKAIOIINX Ha aHOJIE M KaToie pabOTAIOIIEro JJIEMEHTa.
a) 0,982 B; 6) 1,04 B; B) 0,6 B; r) 0,54 B.
5. Beruncnuts DJ1C crnenyrolneil raJlbBaHU4eCKOM LEMH
Ag/0,01M AgNOs // 0,1M AgNO3 / Ag

=09 t=0,12
a) — 0,059 B; 6) 0 B; B) 0,029 B; 1) 0,059 B.

Tema «DnexTponus»
1. ITpu asekTposM3e pacTBOpa XJI0pUAa Kalnus 00pasyoTes:
a) KaJlu#, BOIOPO, XJIOp, KUCIOPOI; 0) rEAPOKCU Kalus, BOLOPOJ, XJIOD;
B) FMIPOKCHUJI KaJIHsl, COJITHAsI KMCIIOTa, KHCIOPOI; I') KaJIui, BOJOPOA, OKCHJ XJIOPA.
2) Kaxkoii npolecc IIporcXoIiT Ha MEIHOM aHOJe IIPH dJIeKTponu3e pactsopa KBr:
a) OKHCJICHHUE BOJBIL;
0) OKuCIIeHHuE UOHOB OpoMa;
B) OKHCJICHHE ME/IH;
I') BOCCTAaHOBJICHUE MEH.
3) Ipu snexrponuse BoaHoro pactsopa SnCly Ha aHozme Beienmiock 4,48 i xnopa (H.y.). Haiitu
Maccy BBIIEJIMBILIErOCs Ha KaToe 0JI0Ba:
a)23,7r 06)11,85r B) 3,925 F r)474r
4) B pe3ysbTare 3JeKTposin3a BOJHOro pacTBopa HF BOOOpOaHBIM 1TOKa3aTelb:
a) yBeMYMIICS; O) yMEHBUIMIICH; B) ocTasics 0e3 U3MEHEHHUH.
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5) Ec/it B PacTBOP I PACIUIAB 3JIEKTPOJIHTA [IOIPY3UTh JJEKTPOJIBI M NPOIYCTHUTh SMEKTPHIECKUH

TOK, TO:

a) KaTHOHBI OyIyT JABUIaThCs K KATOAY M IIPUHAMATh OT HETrO 3JIEKTPOHBI,
0) KaTHOHBI Oy IyT IBUIAThCS K aHOAY U OTIaBaTh €My 3JIEKTPOHBI,

B) KATUOHKI OYIyT JBUraThCs K KaTOLy ¥ OTAaBaTh €My 3JIEKTPOHBL,

I') KaTHOHBI OY YT ABUTaThCA K @HO/Y M IPUHUMATE OT HETO JJIEKTPOHBL.

@®oH  OIEHOYHBIX  MaTepHalloB

(OOM)

JJIA

IIPOBEACHUA aTTeCTallun YPOBHA

cHOPMHPOBAHHOCTH KOMIIETEHIMH OCYYaIOIMXCs MO0 JWMCHHMIUINHE O(QOPMIAETCH OTACIBHBIM

JOKYMCHTOM.

6. YAEBHO-METO/IMYECKOE U UTH®POPMALMOHHOE OBECIIEYEHUE

JUCIHUIIVIMHBI

6.1. Kuuroodecne4eHHOCTh

HanmeHoBaHue JIMTEpaTyphl: aBTOP, Ha3BaHUE, BUI
U3aaHus, U30aTeJIbCTBO

Ton
W3IaHus

KHUT'OOBECITEYEHHOCTDb

Hannuue B 2ekTpoHHOM kartajore 95C

OcHoBHas IUTEpaTypa

1. Yeprosa O.B, Ky3ypman B.A., lunenko C.B. VueGHoe
nocobue MO0 XHUMHM [UId CTYAEHTOB HEXUMHUYECKHUX
nanpasyiennit u.l.— Bragumup: Bnl'y

2011

http://e.lib.vIsu.ru/handle/123456789/6185

2. Kysypman B.A., Yeprosa O.b, Junenko C.B. Yue6GHoe
nocobue IO XHUMHU JUIA CTYIEHTOB HEXMMHYECKHX
nanpassiennii u. II. — Bragumup: Bal'V

2012

http://e.lib.vIsu.ru/handle/123456789/2377

3. Kysypman B.A., Jumenko C.B., 3anopoxHsii W.B.
[pakTUKyM 1O XWUMHH Il CTYNEHTOB HEXHMHYECKHX
HanpasJjenuii. — Bragumup: Bal'y

2015

http:/e.lib.vIsu.ru/handle/123456789/4255

4. Opmun H.A., Kysypman B.A., Apxunosa H.A.
[TpakTUKyM [UIsi CaMOCTOATEIbHOM paboThl MO XUMHH 115
CTYJIEHTOB HEXMMMUYECKUX HampaBjieHu#. — Bramumwup:
Bal'Y

2005

http://e.lib.vlsu.ru/handle/123456789/576

JlonoiHUTEIbHAS IUTEpATypa

1. Koposut H.B. O6mas XuMus : y4eOHUK [UIsl BY30B 10
TEXHUYCCKNM HarpaBJICHUAM U CIICUHNaJIbHOCTAM. —
MockBa : Beiciias wkoJjia

2003

2004

2005

2007

http://index.www 1.vlsu.ru/cgi-
bin/zgate.exe?present+94 144+default+9+1+F
+1.2.840.10003.5.102+rus
http://index.www 1.vlsu.ru/cgi-
bin/zgate.exe?present+94144+default+8+1+F
+1.2.840.10003.5.102+rus
http://index.www 1.vlsu.ru/cgi-
bin/zgate.exe?present+94144+default+7+1+F
+1.2.840.10003.5.102+rus
http://index.www 1.vlsu.ru/cgi-
bin/zgate.exe?present+94144+default+20+1+
F+1.2.840.10003.5.102+rus

2. I'nunka H. JI. O6mmas xumust : yueGHoe nocobue s
By30B . — MockBa : Muterpan-Ilpecc

2004

http://index.www1.vlsu.ru/cgi-
bin/zgate.exe?present+94144-+default+11+1+
F+1.2.840.10003.5.102+rus

6.2. UnTepHeT-pecypehbl

http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book

B2




13

http://www.elsevier.com
http://www.uspkhim.ru
http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru

8 R O (A

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIITIAHBI

Jlns peanu3alvy JAaHHOW JUCHUILIMHBI IMEIOTCS CIIENHAIbHbBIC TOMEIICHNUS U1 IPOBEACHHUS
3aHATHH NPAaKTHMYECKOro THIIA, JJISI CAMOCTOSTENBbHOM paboThl, a TaKKe TEKYLIero KOHTPOJA U
IIPOMEXKYTOYHOM aTTeCTallUH.
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PaGouyio mporpamMmy cOCTaBUII JIOLEHT Kadeapsl XuMun, K.X.H. Yeprosa O.b.

CLIEH3EHT
Ienepansrbiit qupextop 3A0 «BMTy, k.1.H. [ToBopoB A.A. %7
[IporpamMma paccMoTpeHa i 0J00peHa Ha 3aceJaHuy Kadeapsl « XUMHs
Tportokon Ne 34 or &5.06 2022 rona ——
3aBemyrommil kageapod _a.X.H.. jou. Cvuprosa H.H. S s P

(®HO, noﬁrmcx;) =
Pabovas nporpamma paccMOTpeHa H 0Jo0peHa
HA 3aceJaHHM y4eOHO-MeTOIM4ecKod KoMuccuu Hampasienus 22.03.01 "MarepuanoBenenue u
TEXHOJIOTHH MaTepUaoB" o
Ipotokon Ne 7 ot 940 AGL roma Ny
[Ipescenarens KOMACCHH WELLCE .7
(®UO, HOIHKHOCTD, MOAIHCE)
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JIMCT NEPEYTBEPXIEHUSI
PABOYEN ITPOI'PAMMBI U CHUTILITAHBI

PaGoyas mporpamMma ono6pena Ha 20 /20 y4eOHBbIN roja
[Tporoko: 3acenanust Kadeapbr No oT roja
3aBenyromuit kagerpoi

Pabouas nmporpamma ooOpena Ha 20 /20 y4eOHBbIN roga
[Tportokon 3acenanust kadeapnl No oT roja
3aBeayromuii Kadeapon

PaGouas mporpamma onoOpena Ha 20 /20 y4eOHbIH roga
[Tporokou 3acenanus kadenpbr No oT roja

3aBeayromuit Kaheapon
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JIUCT PETMCTPAIIIA N3MEHEHUI
B padouyro NporpaMmy JHCLIAILIUHEI
«XUMHUA»
oOpa3oBaTe/IbHOM MporpaMMbl HanpaB/ICHHUS MOArOTOBKH

22.03.01 «MarepuajoBe/leHUE U TEXHOJOTHH MaTepUaJIOB ),
HanpapJieHHOCTh: «MarepuaioBeJeHHE U H(POBBIE IPOU3BOICTBEHHBIC TEXHOJIOTHH )

Howmep BHeceHbl M3MEHEHHs B UaCTH/pa3/iesibl Hcnonnurens OcHoBaHue
U3MEHEeHUS pabouel mporpamMmmsl OO (HOMep U aara MpoToKoJIa
3acenaHus kadeapbl)

3aBeayrouuii kKadeapoi /

TToonuce DOHO




