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1. HEJIX OCBOEHUSA JUCHUIIJIMHBI

LenstMu OCBOCHHMSI TUCHUTUTMHBI «XUMUSD) SIBISIFOTCS:
® M3y4YeHUE XMMHYECKUX CHCTEM, OCHOBHBIX TOHATUN U (PYHIAMEHTAIBHBIX 3aKOHOB XHMHUHU C
MO3UIMI COBPEMEHHON HAaYKH;

e (QopmupoBaHHUE HABHIKOB

MNPUMCHCHUA TCOPCTUUCCKUX

71a00paTOPHBIX pabOT U MPH PELIEHUH TPAKTUUECKUX 33]1a4;

e (hopmHpOBaHHE

HaBbIKOB IIPUMCHCHUIA 3HAHHUHI

HpO(i)eCCI/IOHaJ'IBHI)IX 3aJa4

3amaun JUCLUILINHGL:
® U3Y4YCHHE OCHOBHBIX MOHATUMN U 3aKOHOB XHUMHH;
® 3aKpEIUICHUE MOTYYCHHBIX 3HAHUH MpU PEIICHUH 3a/a4;

e (QopmupoBaHHUE HABHIKOB

MNPUMCHCHUA TCOPCTUUCCKUX

B o0JacTd XUMHUH

71a00paTOpHBIX pabOT U MIPU PEIICHUN PACUETHBIX 3a/1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

3HAaHUU B X0A€ BbIIIOJIHCHUA

OpU  pelIeHUH

3HAHUU B X0A€ BbIIIOJIHCHUA

HI/ICHI/IHHI/IHa «XHMHUS» OTHOCUTCS K OTHOCHUTCS K 00513aTEJIbHOM K YacTH yqe6Hor0 I1J1aHa.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUS 110 JUCIHUIIJIMHE
[Tnaampyembie pe3yabTaThl OOYYCHHS IO ITUCIMIUINHE, COOTHECEHHBIC C IUIAaHUPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U UHIUKATOPaMU JOCTHKEHUST KOMIIETSHIIHIA )

dopmupyemele [Tnanupyemsbie pe3ynbTaTbl 00y4eHHS IO AUCUUILIIHHE, B HanmenoBanune
KOMITETCHIINU COOTBETCTBHH C HHAWKATOPOM JIOCTHIKEHHsI KOMIIETCHIIMU OLIEHOYHOTO
(xom, comepxaHue Pesynprarer 06y4eHus mo CpeacTBa
KOMIIETCHIHH) WNHpukaTop JOCTHKEHHST KOMITETCHIIUH A —
OIlK-1 OIIK-1.1. 3HaeT OCHOBHEIE 3HaeT OCHOBHBIC MOHATHS | Bompocst
Criocoben TIOJIOXKEHUS, 3aKOHBI H METOJIBI Y 3aKOHBI XUMUU U
aHAM3UPOBATH (yHIaMEHTaTbHBIX HAYK, METOJIbI MATEMATHYECKOH
3a1aumn MaTeMaTHYECKUH armapar Jjis 00pabOTKH XUMUYECKHUX
npodecCHOHAILHON | ONMCaHUsI U aHann3a (PU3NUECKUX, MPOIIECCOB.

JACATCIIBHOCTH Ha
OCHOBC HOHO)KCHHﬁ,
3aKOHOB 1 METOJI0B
C€CTCCTBCHHBLIX HAYK
1 MaTCMAaTUKH

XUMHYECKHUX ¥ U3MEPUTEITHHBIX
MPOIIECCOB, OCHOBBI DIIEKTPOTEXHUKH
Y DJICKTPOHUKH, OCHOBBI DKOJIOTHH,
MIPOIIECCHI KOHTPOJISI ¥ YIIPABJICHHUS
KaueCTBOM MPOAYKIUH (YCIIYT), CHIPbS
¥ MaTepHaJIOB, OCHOBEI
MHGOPMAITMOHHOTO 00ECIICUCHHUS B
001aCcTH KauecTBa

OIIK-1.2. YMeeT HCIIOJIB30BaTh HA
MIPaKTUKE OCHOBHBIE TTOJIOXKEHUS,
3aKOHBI 1 METOJIbI (DyHITAMEHTAITBHBIX
HayK, MAaTEMaTHYECKUH armapar AJis
ONKCAHUs U aHajM3a (PU3NUSCKUX,
XUMHYECKHUX ¥ U3MEPUTEIbHBIX
MIPOLIECCOB, METOIbI JIEKTPOTEXHUKH
Y 3JIEKTPOHUKH, METOIBI
9KOJIOTHYECKOM 0€30IMacHOCTH,
METO/IbI KOHTPOJIA U YITPaBICHUS
KauyeCTBOM MPOAYKIUU (YCIIYT), ChIPbs
Y MaTEPHAJIOB, METOIBI
MHGOPMAIMOHHOTO 00ECIICUCHHUS B
00J1acTu KauecTBa

YMeeT npoBoAuTH J1a00-
paTopHbIE HCCIeI0OBaHMS,
aHaJM3bl OTOOPAHHBIX
po6 1 00pasIoB
Bnageer 6a3oBeiMu
HaBBIKAMU
UCTIOJIb30BAHHS
COBPEMEHHOU
anmapaTypsl IpH
MPOBEJCHUH HAYYHBIX
WCCIIeIOBaHMIA; METOJaMHU
Oe3ormacHOro oOpaleHus
C XUMHUYECKHUMH
MaTepuajgaMu ¢ y4eTOM
WX XUMHYECKHUX U
(h3HUEeCKUX CBOMCTB.
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OIIK-1.3. Bnageer 3aKkoHaMH 1
MeToJIaMu (PYHIaMEHTAIBHBIX HAYK,
MaTEMAaTHYCCKUM aIllapaToM IS
ONMCAHUSA U aHaIKM3a PU3HUECKUX,
XUMHYECKUX U U3MEPHUTEIBHBIX
MPOIIECCOB, OCHOBHBIMHU
MOJIOKEHUAMU JICKTPOTEXHUKHU U
AIEKTPOHUKH, OCHOBHBIMU
MMOJIOKEHUSAMU DKOJIOTMYECKOM
0€30MMacHOCTH, IPOLIECCAMU KOHTPOJISL
W YIPABJICHUS KAYECTBOM MPOTYKIIHN
(ycnyr), CBIpbsl U MaTEpPHUAJIOB,
HHGOPMAIMOHHBIMH TEXHOJOTHUAMU B
0071aCTH KauecTBa

OIIK-2

Crioco0en
(dhopMynTupOBaTh
3a7a4uu
npodhecCHOHATBHOMN
JesITeTbHOCTH Ha
OCHOBE 3HaHUH

PO HIBHBIX
paszenoB
MaTeMaTHYEeCKUX U
€CTCCTBCHHOHAYYHBI
X TUCUUIUINH

OIIK-2.1. 3naer npodunbHbIC
paszesbl MaTeMaTHUECKUX U
€CTECTBEHHO-HAYYHbIX TUCIUIIIHH.
OIIK-2.2. YMmeeT popmynupoBathb
3a7auu B 00J1aCTH KOHTPOJIA U
yIIpaBJICHHUS Ka4eCTBOM IPOTYKIINU
(yemyr)

OIIK-2.3. Biageet HaBBEIKAaMH
rPaMOTHO U apryMEHTUPOBAHHO
(hopMHUPOBATH COOCTBEHHBIE CYKICHUS
Y OLICHKH Ha OCHOBE 3HaHWI 110
NpOoQUIBHBIM pa3jienaM
MaTeMaTHYECKUX M €CTECTBEHHO-
HAayYHBIX TUCIUTUIIH

3HaeT NpoQuIIbHbBIE
pa3zaesnbl XUMHU.

YMeeT npuMeHsITh
OCHOBHBIE 3aKOHBI XUMHHU
npy GOpPMYITUPOBAHUN
3agad B obnacTu
KOHTPOJISl ¥ YIIPaBICHUS
Ka4eCTBOM IPONYKIUU
Buianeer 3HaHMAMYU 11O
popUIBHBIM pa3aenam
XUMHH JUTS
(dhopmupoBaHus
TPaMOTHBIX U
apryMeHTHPOBAaHHBIX
BbIBOJJOB HAa OCHOBEC
IMMOJTYYCHHBIX
IKCTIEPUMEHTAIBHBIX
JaHHBIX.

Bomnpocsr

4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpymoeMKOCTh JUCIHMIUTMHBI COCTaBIseT 3 3adeTHbIX enauHuibl, 108 gacom

00y4eHusl.

JUIL OYHOM (OPMBI



TemaTHuyecKuil mian
¢opma o0yuyeHusi — ouHass

HaunmenoBanue teM u/uin

/i Pa3IeIIOB/TEM TUCITUILTUHBI

Cemectp

Henens cemectpa

KoHnrakTHas pabora
oOyJaromnxcs
C MeJarornuecKuM
pabOTHUKOM

Jlexun

IIpakTrueckue 3aHATUsA
JlaboparopHsie pabOTHI
8 (hopme npaxmuyecxou

n0020MOBKU

CaMocTosTenpHas
paborta

Dopmsbl
TEKYILETO
KOHTPOJIS

yCIIEBAEMOCTH,
¢dbopma
MPOMEKYTOUYHOMI
aTTecTaluu

1. OCHOBHI)IG IIOHATHUSA W 3aKOHBI
XUMUHN.

Homenxkmatypa HEOpraHUIECKHX
COeTUHCHMH

o

2. [epuoanueckuit 3aKOH u
MepUOTUIEcKas cucremMa
snementoB J[.M. Mennencena.
XUMH4ecKas CBS3b U CTPOCHHE
BEIIECTBA

3-6

14

PeiiTuHr KOHTpOJIB

Nel

3. PactBopbl. ObmIMEe CBONCTBA.
Crioco0st BEIpKCHUS
KOHUCHTpAaKWH.

OxucnuTeapHo-
BOCCTaHOBUTEJIBbHBIC PEAKIHH

7-8

4. CoiicTBa pa30aBIeHHBIX
pacTBOpoB HEDJIEKTPOJIUTOB.
PactBopHI 3JIEKTPOJIUTOB.
Huccoumanys  CHIBHBIX |
c1adbIxX AIIEKTPOIIUTOB.
Jlucconuarus BObI.

9-10

5. OCHOBBI XUMHYECKOHN
TEPMOAMHAMUKH. TepMOXUMUSL.
XUMHUYECKOE PABHOBECHE.

11-12

PeiiTuHr KOHTpOJIB

Ne2

6. OCHOBBI XUMHYECKOH KHHETUKH.

13-14

7. OCHOBEI ANEKTPOXUMUHU.
ONeKTpOoAHbIE TIPOIIECCHI.
I"anpBaHMYECKUE PJIEMEHTHI.

15-16

8. OnexTponns. Koppo3zus
METaJIIOB.

17-18

10

PeitTuHr KOHTPOIBL
Ne3

Bcero 3a 1 cemectp

18

18

72

3a4€CT

Hannuue B qucuunnuae KIT/KP

Htoro mo JAUCIHUIIIINHE

18

18

72

3a49€T
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Conep:kanue JeKIIMOHHBIX 3AHSTHI 10 JUCHMILIAHE

Pazgen 1. OcHOBHbIE TIOHATHS M 3aKOHbl XUMHUU. HoOMeHKiIaTypa HEOpPraHuYecKHX
COCIMHEHUM.

Tema 1. OCHOBHbBIE TOHATHUS XUMUHU.

Copepxanue TeMmbl. [IoHATHE XMMHYECKOIO JIEMEHTA, IPOCTOIO U CIOKHOI'O BEIIECTBA.
AtoMHas eauHuna wmaccel. ATomHas Mmacca. KoswnuecTtBo BemectBa — Mosb. MousipHas u
MoJieKyJsipHass Macca. BanenTtHocTs. CreneHb OKUCIEHMS. OKBHMBAJIEHT, MOJbHas Macca
SKBUBAJIEHTa. MOJIb — €IMHMIIA KOJINYECTBA BEILIECTBA.

Tema 2. OCHOBHBIE 3aKOHBI XUMUHU.

ConepxaHnue TeMbl. 3aKOH ITOCTOSIHCTBA COCTaBa. 3aKOH KpPAaTHBIX OTHOIICHWH. 3aKoH
ABorajipo. 3aKOH COXpaHEHMsI MacChl BEILECTB. 3aKOH SKBHBaJIEHTOB. COBPEMEHHOE ONPE/CIICHNE
MOHATUS «XUMUYECKUN 3KBHUBAJIECHT». PacyeT MOJISIpHON MAacChl SKBUBAJIEHTA MPOCTBIX U CIOKHBIX
BellecTB. MaTeMaTH4ecKoe BBIPAKEHHE 3aKOHA SKBUBAJICHTOB U €r0 MPHUMEHEHUE B XMMHUYECKHUX
pacuerax.

Tema 3. HomenknaTypa HEOpraHU4eCKMX COEIUMHEHUH.

Coneprxanue TeMbl. Kiiaccel 1 HOMEHKIIATYpa XUMHUYECKUX COSAUHEHUN

Paznen 2. [lepuonuueckuii 3aK0H U nepuoauydeckas cucrema sinementoB [I.M1. Menneneesa.
XuMHUecKasi CBA3b U CTPOCHHUE BEILECTBA.

Tema 1. KBanTOoBO-MexaHnueckasi MOJI€NIb CTPOCHHS aTOMA.

Copepxannie TeMbl. KBaHTOBO-MeXaHUYeCKasi MOJIeNIb CTpoeHus: atoMa. [lonsatue opburamu.
KBanrtoBble uncna. CTpykTypa 3JIEKTPOHHBIX 00OJIOYEK aToMa: KBAHTOBBIE YPOBHU M IOAYPOBHH,
MpaBHJIa 3all0JIHEHUSI OpOUTAaleli B MHOTO3JIEKTPOHHBIX aTOMax.

Tewma 2. [lepuonnyeckuii 3akoH u [lepuoauueckas cucrema snemenToB /1.J1.Menneneena.

Copepxanne Tembl. CoBpemenHas (opmynupoBka [lepuoamueckoro 3akona. CTpykTypa
nepuoanueckor cuctemsl Jl.JM.MenneneeBa. DJEKTpOHHBIE CEeMEWCTBa 3JeMEHTOB. l3MeHeHwue
CBOMCTB aTOMOB M COE€IMHEHHM 3JIEMEHTOB B [IEPUOJIaX U Ipymnax.

Tema 3. MexaTOMHBIE U MEKMOJIEKYJIIPHBIE B3aUMOIEHCTBUS. BUibl XUMHUUECKOH CBSI3H.

Conepxanue Tembl. KoBaneHTHas xumuueckas cBa3b. CBoiicTBa KOBaJIEHTHOMU cBsi3u. MloHHAas
xuMudeckas cBsi3b. CBOWCTBa MOHHOM CBsi3u. Mertaumueckas cBs3b. CBOMCTBAa METaUIMYECKOMN
cBsA3U. BonopoaHas xumMuueckas CBs3b U €€ CBOICTBA.

Paznen 3. PactBopsel. O61iue cBoiictBa. CriocoObl BEIpaKEHHSI KOHLIEHTPALIH.

Tema 1. PacTBOpUMOCTH BEILIECTB.

Copnepxanne Tembl. CrocoObl BbIpaXXEHHs] KOHIIEHTpallUM pacTBOPOB: MaccoBasl 107,
MOJISIpHAsI KOHIIEHTPALIMS, MOJISIpHAsi KOHLIEHTpaIUsl SKBUBAJICHTA.

Tema 2. OKUCIUTENIBHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

Conepxanne Tembl. CTENEHM OKHUCIEHUS aTroMOB 3JeMeHTOB. [Ipouecchl oxucieHwus-
BOCCTaHOBJEHMs. BaxHelmue okuciaurenu u  BoccTaHoBuTenw. CocTaBieHHME ypaBHEHUH
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

Paznen 4. CpoiicTBa pa30aBiIeHHBIX PAaCTBOPOB HEINEKTPOIUTOB. PacTBOPHI AJIEKTPOIUTOB.
Jucconnanus CUIbHBIX U cIa0bIX 3JEKTPOIUTOB. Jucconuanys BoibI.

Tema 1. Teopust 2IEKTPOIUTAYECKON AUCCOIUALINH.

Coneprxanue Tembl. CHIIBHBIE U C1a0ble 3JIEKTPOJIUTHI.

Tema 2. Crenenn nuccormanun. Kodcranra quCccolualiiig.

Conepxxanue TeMbl. 3akoH paszbaBieHus OcTBanbaa. MaaopacTBOpPUMBIE 3JIEKTPOIUTHI.
IIpou3sBeneHne pacCTBOPUMOCTH.

Tema 3. DnekTpoauTudeckas IUCCOLMALNS BOJBI.

Copepxanue Tembl. loHHOE nipon3BeaeHne BoIbl. BogopoaHbiii moka3aTensb.

Paznen 5. OcHOBBI XUMHUYECKON TepMOAMHAMUKHU. TepMoxumusi. XMMHUUECKOE PaBHOBECHE.

Tema 1. DHepreTuka v HaNpaBJICHNE XUMUYECKUX PEAKIIUN

BHyTpeHHsIq SHEPrUs U SHTAIBIINS CUCTEMBI.
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Conepxxanne Tembl. I[lepBblii 3aKk0H TepMOAMHAMUKH. TertoBblie 3P (HEKThl XUMHUYECKHUX
peakuii. 3akoH ['ecca u cnenctBus w3 Hero. Terora (PHTanbIUS) OOpa30BaHUS XUMHUYECKUX
coenquHeHU. OHTpomnusa. HampaBieHne XMMHYECKHX IIPOLIECCOB B H30JIMPOBAHHBIX CHCTEMaXx.
Bropoii 3akoH TepmonmHamuku. DHeprus ['m60ca. HampaBnenue u mpenen camMONpOH3BOIBLHOTO
TEYCHUSI XUMUUECKHUX PEeaKI[il.

Tewma 2. XuMuyeckoe paBHOBECHE.

OO6paTtumble U HeOOpaTHMBbIE peakluy. XuMuueckoe paBHoBecue. KoHcranta paBHOBecHsI.

Copnepxanue TeMmbl. Pacyer cocraBa paBHOBECHBIX cMeced. CMelleHHe paBHOBECHS.
[Tpunmun Jle-llarenbe.

Pazgen 6. OCHOBBI XUMHUYECKON KMHETHUKH.

Tema 1. OCHOBBI XMMHUYECKO KNHETHUKH.

Conepxxanre TeMbl. CKOPOCTh XUMHUYECKON peakiuu. DaKkTophl, BIUSIOMIUE HA CKOPOCTh
peakiuu. OCHOBHOM 3aKOH XUMUYECKOW KMHETUKU. KuHeTnyeckue ypaBHEHHUS.

Tema 2. 3aBUCUMOCTB CKOPOCTH PEaKIMK OT TeMIleparyphl. 3akoH Bant-T'odda.

Conepxanuve TeMmbl. YpaBHeHHe AppeHuyca. OHeprus aktuBauuu. Kartanuzatopbl u
WHTUOUTOPBI.

Pa3znen 7. OCHOBBI 37IEKTPOXUMHH. DIEKTPOIHBIE TPOLECCHI. [ anbBaHNYECKHE SJIEMEHTHI.

Tema 1. DIEKTPOXUMUYECKHUE CUCTEMBbI. XUMUYECKUE NCTOYHUKHU TOKA.

Copep:xanue TeMbl. DJIEKTPOAHBIE MOTeHIMaNbl. CTaHJapTHBIE AJIEKTPOIHBIE MMOTSHIIUATIBL.
Meramumueckue 3aeKTpoabl. ['a30BbIe 31eKTpoaAbl. BOOOpOHbIN 3JIEKTPO/I.

Tewma 2. Pacuet u u3mepenue noreHuanoB 1ekTpo10B 1 D/[C ranbBaHUYECKHUX 3JIEMEHTOB.

Pazgen 8. Dnexrponus. Koppo3us Mmeramios.

Tema 1. Dnekrponus.

CyIHOCTb 3JEKTPOIN3a. DIEKTPOJIN3 PACTBOPOB U PACILIaBICHHBIX CPE.

Copepxannie Tembl. 3akonbl @apazes. [Ipumenenue snekTponusa.

Tema 2. Koppo3zus MeTanios.

Tunsl KOPPO3UOHHBIX pa3pyLICHUNH. XUMUYECKas U ANEKTPOXUMUYECKasT KOPPO3USL.

Conepxanne Tembl. CriocOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Conep:xanue JJadOpaTOPHbIX 3aAHATHI MO AUCHUILIUHE

Paznen 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUU. HoMeHKIIaTypa HEOpPraHMYeCKHX
COCIMHEHU.

Tema 1. OcHOBHBIE TOHSTHUSI XUMUH.

JlaboparopHas paboTa « XMMHYECKHE CBONCTBA KIaCCOB HEOPTAHUYECKUX COSTUHEHUI».

Tema 2. OCHOBHBIE 3aKOHBI XUMHUU.

JlaboparopHas pabotra «OrmpeneneHUE SKBUBAICHTHOM MAacChl TPOCTBIX M CIOXHBIX
BELIECTB.

Pasnen 3. PactBopsl. O6miue cBoiicTBa. CriocoObl BhIpaKeHUsI KOHIIEHTPALIUH.

Tema 1. CriocoObl BbIpaXKeHHsI KOHIIEHTPAIM1 pacTBOPOB.

JlaboparopHas paboTa «IIpuroroBiaeHre pacTBOPOB Pa3IMUHbBIX KOHIIEHTPAIIUI.

Pa3nen 4. CoiicTBa pa30aBIeHHBIX pAaCTBOPOB HEJIEKTPOIUTOB. PaCTBOPHI 31EKTPOIUTOB.
Jucconuarus CHIIbHBIX U CIa0BIX 3JIEKTPOIUTOB. J{Mccomuams BOIbI.

Tema 3. PaBHOBecHS B BOJHBIX PaCTBOPAX AJIEKTPOIUTOB.

JlaboparopHas pabota «pH pacTBOpoB».

Paznen 5. OcHOBBI XUMUYECKOU TEpMOAMHAMUKH. TepMoxumusi. XMUMHUECKOE paBHOBECHE.

Tema 2. XuMHUuecKkoe paBHOBECHE.

«JIaboparopHnast pabota «XHUMHYIECKOE PAaBHOBECHEY.

Paznen 6. OCHOBBI XUMHUYECKOW KHHETHUKH.

Tema 1. OCHOBBI XUMUYECKON KMHETHUKH.

JlaboparopHas paboTa «CKOPOCTh XUMHUYECKUX PEAKIIUN».
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Paznen 7. OCHOBBI ANEKTPOXUMHUH. DJIEKTPOIHBIE TPOLIECCHI. ['aTbBaHUYECKUE FTIEMEHTBHI.
Tema 1. 'aibBaHMYECKUE DJIEMEHTHI.

JlaGoparopHas padoTa «l"aJpBaHUYECKHE SJIEMEHTHIY.

Pazpnen 8. Dnexrponus. Koppo3us meramios.

Tema 1. DnekTposus.

JIaboparopHasi paboTa « DICKTPOITH3Y.

Tema 2. Koppo3usi MeTasios.

JIaboparopHast pabora «Koppo3usi MeTaioBy.

5. OHEHOYHBIE CPEJACTBA JJAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUW S JUCITATLIAHBI

U YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOTHI

> ow

11.

12.

~ow

CTYJIEHTOB

5.1. Tekyumuii KOHTPOJIb yCIIeBA€MOCTH

Peiitunr — koHTpOIH 1.
JlaTb Ha3BaHUS CIEAYIOIIUM COCTUHEHHIM:
CuO, MgS, HMnOg4, HBr, LiOH, AI(HSO4)3, SnOHNO3, FeCls.
Hanucats xumudeckue GopMysibl CIETYIOMINX COSTUHEHHI:
okcua xemeza (II), cynedun wmkens (II), ruppokcwm Oapusi, MapraHioBas KHCIIOTa,
TUAPOCYNb(PUT alIOMHUHUSA, IMAHOBOJOPOJIHAS KHCIOTA, TUXPOMAT Kallvs, HUTPAT THUAPOKCH]
xpoma (III).
[TpuBenute GopMyIUpPOBKY 3aKOHA ABOTaJIpo.
PackpoiiTe TOHSATHE SKBHBAJICHTA, MOJISIPHAs Macca SKBUBAJICHTA JUIS Pa3IMIHBIX KIIACCOB
XUMHUYECKHUX COCTUHEHHIA.
ITpu cropanuu 5,2 r Meramia odbpasyercst 9,84 r okcuga Metaia. OnpeaenuTb 3KBUBAJICHTHYIO
Maccy MeTaiia
Boruncnute MonsipHyr0 Maccy SKkBUBaieHTa mertaiuia, eciau 0,493 r xsopuja sToro meraimia
nocie o0paboTku HUTpaTOM cepedpa oOpazoBanu 0,861 r xjaopuna cepedpa.
DOKBHUBaJICHTHasE Macca MeTajuia B 2 pa3a Ooibllle, YeM SKBHBAJIEHTHAs Macca KHCIIOpPOJa.
Omnpenennte OTHOIIEHHE MAaCChl OKCHA K Macce MeTala.
KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH pACIIpPENCICHHs JJIGKTPOHOB B artome. [lpuBemute
3HAYEHMS KBAHTOBBIX UHCE] BCEX 3IEKTPOHOB s KoHpurypamuii 5s25p°,
Pacnonoxwure anementsr |, F, Cl, Br B psi1 10 Bo3pacTaHuio 3JIEKTPOOTPHUIIATEIILHOCTH aTOMOB.
. DHeprus MOHMU3AIMH. DHEPTUS CPOJCTBA K dNIEKTPOHY. VX M3MEHEHHE Y 2IEMEHTOB 10
MIEPHOAM U TPYIIIIAM.
Omnpenenute YUCIO CBsI3eH B MOJIEKYIIEe U YKAKUTE CTETIEHb OKUCIICHHS U BaJICHTHOCTh KPEMHHUS
B coequaennn KoSiOs.
Mexy MoJIeKyiaMu Kakux u3 nepeurcienusix Bemects (Hz, NHs, H20, HI) o6pasyrotcs
BOJIOPOJTHBIC CBSI3H?

PeirTuHr — KOHTpOJIB 2.
Cxonpko rpamMMoB CuSO4-5H20 Heobxomumo B3sTh ans npurotoBineHus 400 mn 0,2 H.
pacTBopa cyib(hara MeIu.
Paccuntarh ckonbKO TpaMMOB BelIeCTBa HEOOXOAMMO B3sTh Ais mpuroToBineHus 600 mu 10%
pacteopa CH3COONa (p = 1,098 r/cm®).
[TpuBenute onpeaeneHue CTaHIAPTHON SHTPOITUU 00PA30BAHMSI BEIIECTBA.
Onpenenurte cTaHIAPTHYIO HTAIBINIO oOpa3zoBanus N2O, eciiu U3BECTHA CTaH apTHAS
srTabHs 00pazoBanus CO2 (-393,3 k/>k/M0JIb) U CTaHAAPTHAS SHTAJIBITHS PEAKIIUN:
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C(rp) + 2N20(1) = CO2(T) + 2N2(1), rme AHo (p-1um) = - 556,5 xJIx
PaccuuTaiite TemnoBoii 3¢ (hekT peaknu Mo U3BECTHBIM TEIIOBBIM 3(h(heKTaM IpYrux peaxiuii

Peaxiiusa AH xJIx/Mo1b
C(rpadur) + H2O(r)= CO(r) + Ha(T) ?
C(rpadur) + O2(r) = CO2(T) 405,8

CO (r) + %2 02 (r)= CO2(1) 284,5

Hz (r)+ %2 O2 ()= H20 (1) 246,8

Kakue daxTopsl 6yayT criocoOCTBOBATH YBEIMYEHUIO CKOPOCTH PEAKIIUU

4FeS; + 110, = 2Fe20O3 + 8S0; ?

B moMmeHT paBHOBecus cuctembl N2 + 3H2 «<» 2NH3 KoHIIEHTpauu BEMEeCTB COCTAaBISIOT [N2]p
= 3 mons/it; [H2]p = 9 moun/it; [NH3s]p = 4 mons/n. KakoBa Oblia HCXOMHAS KOHIICHTPAIUS
azora?

B kakyto cropony cmectutcst paBHoBecue B peakiuu 3Hz + N2 > 2NH3 + Q

a) MpU MOBBIIICHUHU JaBJICHUS;

0) IIpy yBEIMUEHUU TEMIIEPATYPhI;

B) MpU yJAJICHUHU aMMHUaKa U3 PEaKIMOHHON cmecu?

Berauciuts pH 0,04 %-noro pactBopa NaOH (p=1 r/mi). Kak m3menunrcs pH npu pazoasneHun
pacTtBopa paBHbIM 00beMOM BoJibI? K03 pHiMeHT akTHBHOCTH MPUHSTH PAaBHBIM EAMHHUIIC.
Omnpenenure Mmaccy NaOH, ucnionszoBanHoro it mpurotosienus 200 mit pactBopa
ruApoKcuaa Hatpus, ecinu pH pactBopa pasen 10.

Brerarcnute MomnsipHyto kKoHIeHTpanuto pactBopa H2SOs, eciiu pH pactBopa paBen. Kak
u3menutcs pH pactBopa npu pazdasnenun pactBopa B 10 pa3? Kosdduunent aktuBHocTu
IPUHSTH PaBHBIM 1.

[TpuBenute hopMyIbl coeauHEeHUH, posBisionrx B OBP kak okucnuTenbHbIe, Tak U
BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Peiitunr — KOHTPOIIB 3.

Boruncnuts 3/1C 1 Hanucath cxeMy rajbBaHMUECKOr0 3JIEMEHTA, COCTABIEHHOTO U3
AIIEKTPOJIOB:
1) Pt,Hz |0,03M HNO, « =21%
2) zn |0,20.  ZnCl, y=05
[TosryueHHbIe pe3ybTaThl KCIIOJIB30BATh TP OTBETE HA 2-i U 3-i BOIPOCHI.
Kakas peakuus OyneT npoTtekaTh Ha aHOJI€ TIPU 3aMbIKAaHUHW BHEIIHEH 1[ENHU ralbBaHUYEeCKOTO
AJIEMEHTA, YKa3aHHOTo B 1-M Bompoce?
Kakas peakuus OyaeT mpoTekaTh Ha KaToJe MPHU 3aMbIKAaHUH BHEIIHEH IIeTH ralbBAHMYECKOTO
AJIEMEHTA, YKa3aHHOTo B 1-M Bompoce?
Boruncnuts 3/1C 1 HanucaTh cXeMy rajJbBaHMYECKOTO 3JIEMEHTA, COCTABIEHHOTO U3
AIIEKTPOJIOB:

1) PtH: | pactBop ¢ pH =11

2) Ag | 0,001 . AQNOz =1
[TosryueHHbIEe pe3yabTaThl UCIIOJIB30BAThH IIPU OTBETE HA CIIEIYIOIINE JIBA BOMPOCA.
Kakas peakuus OyaeT npoTekaTh Ha aHOJIE€ TIPU 3aMbIKAHUU BHEIIHEW [N YKa3aHHOTO B 4-M
BOIIPOCE rajlbBaHMYECKOI0 JIeMeHTa?
Kakas peakuus OyaeT mpoTekaTh Ha KaTo/e MPH 3aMbIKAHUH BHEIITHEH 11eTIH yKa3aHHOTO B 4-M
BOIIPOCE rajlbBaHMYECKOI0 JIeMeHTa?
Kax uzmensiercs pH pactBopa B mprKaTOAHOM MPOCTPAHCTBE MPHU 3IEKTPOIIN3E BOJIHOTO
pacTBopa xjopuaa Kamus?
Kakoii mporiecc mpotekaet Ha Tpad)UTOBOM aHOJIe TIPH AJIeKTposu3e BogHoro pactBopa NaOH?
Uepes pacTBOp HUTpATA IBYXBAJIEHTHOI'O METaJJIa MPOIYCTUIIA TOK CUiIoi 2A B TeueHuu 40
MUH., IP1 3TOM BbLaenuioch 4,992 r meranna. Ha3zpats cob.
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10. CkoapKO TpaMMOB THIPOKCHAA KaIusl 00pa3oBajioch y karoja npu daekrposmse KoSOs, ecnin Ha
aHoJe BeInenmioch 11,2 1 kucnopona (H.y.)

11. ’Kene3usie nznenus Npu HUKEIUPOBAHUM MMOKPBIBAIOT CHAYalla ME/IbIO, a TOTOM HUKEJIEM.
Kakoli mpouecc nporekaet Ha aHOJI€ IPU NOBPEXKAECHNUN 3TOTr0 ABYXCIIONHOTrOo nokpsitus B 0,1 H.
pacTBope rUAPOKCUIA HATPUS?

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

12. B 0,1 H. pacTBOpE COJSHOM KUCIOTHI OMYILEHBI 10 OTAEIBHOCTH MEIHAs, cepeOpsiHas U 30J10Tast
npoBosioku. Kakasi mpoBosoka OyneT KoppoaupoBaTh ¢ BOJAOPOIHON ACTIONSpU3aIHCii?
Ecu =+0,154B; Eau =+0,348 B; Eag =+ 0,277 B; E 2 =— 0,059 B.

13. B xakoii cpeie npu HapyIICHUH OJOBSIHHOTO TIOKPBITHS JKese30 OyeT 3aIuiieHo oomuee

HaJIS)KHO
a) 0,1 u. HCI,; 6) 0,1 u. NaCl; 8) 0,1 u. NaOH?

5.2. IIpoMeskyTOYHASI aTTECTALMSI 10 UTOTaM OCBOCHUS TUCLIUILIUHEI (324€T)

KOHTpOJIBHBIe BOIIPOCHI AJId IMOATIOTOBKHU K 3a4CTy

1. [TonsiTue sneMeHTa, NPOCTOIO U CII0KHOT'O BEIIECTBA.

2. Aromuas macca. KonnyecTBo BeliecTBa — MoJib. MoJIsIpHas Macca, MOJISIPHBIN 00beM.

3. Banentnocts. CreneHb OKHCIIEHMS. DKBUBAJICHT, MOJSpHAs Macca SKBHUBAJICHTA.
3aKOH YKBUBAJIEHTOB.

4. CriocoObl  BBIpQKCHHS KOHIICHTpAIIMM PAacTBOPOB (MaccoBasi JIOJsI, MOJISIpHAS
KOHIICHTPAIIUS, SKBUBAJICHTHAsI KOHIIEHTPAIIUS PACTBOPEHHOTO BEIICCTRA).

S. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTETH ¢ BOCCTAaHOBUTEIH.
Cocrasnenue ypaBuenuit OBP MeTomom siekTpoHHOro OanaHca.

6. Crpoenue aroma. KBaHnToBble uncia. DHEPreTUUECKUE YPOBHU U MOAYpPOBHU. Yncio

MOAYPOBHEHN B 3HEpreTnuyeckoM ypoBHe. [IpuHuun HauMmeHslIed 3Hepruu, npasuwio KieukoBckoro,
npuHuun Iaynun, npasuio ['ynna.

7. [lepnonnueckas cucrema J[.M.MenneneeBa. Ilepuogumueckuii 3akoH. CTpyKTypa
[Tepuoanyueckoil cUCTEMBI: MEPUOBI, TPYNIIBI U HNOArpyNnnbl. Mi3MeHeHne B mepuoaax W rpymmax
CBOICTB 5JEMEHTOB (PaJlycoOB aTOMOB, OJJIEKTPOOTPHUIATETFHOCTH, CPOJACTBA K DIEKTPOHY),
OKUCITUTEIBHBIX W BOCCTAHOBUTEIBHBIX CBOMCTB TMPOCTBIX BEIIECTB. DJIEKTPOHHBIE (HOPMYJIBI
aroMoB. Metaiuibl 1 HeMeTauibl B [lepruonnueckon cucreme.

8. Buasl xumudeckoil CBs3u: WOHHAs, KOBAICHTHas (MOJSpHAsS ¢ HEMOJSIpHAS),
MeTallIn4eckasi, BOJAOpoaHas. MexaHu3Mbl 00pa3oBaHHUS KOBalEHTHOW CBs3u. KomuuecTBeHHBIE
XapaKTEPUCTUKH U CBOKCTBA KOBAJICHTHOU CBSI3H.

9. I'mbpuauszanus opOutaneil. 'eoMeTpus MOJEKyYN ¢ pa3IMYHBIM THUIIOM THOPHIN3AIUH
LEHTPAJIBHOI'O aTOMA.

10. Honnas cBs3p. CTeneHb HOHHOCTH CBsA3H. CBONCTBA MOHHOM CBSI3U.

11. Bonoponnas n Meramuinueckas CBS3M M MX CBOMCTBA.

12. OO6u1me cBoiicTBa pacTBOpOB. 3akoH Payis.

13. DIEKTPONTUTHL. DNEKTpOIUTHYEeCKas aucconnanus. Crenenp aucconuanun. GaxTopsr,
BIIMSIOLINE HA CTENIEHb TUCCOLMALINN.

14. CuibHBIC AJIEKTPOJIUTHI. AKTHBHOCTh MOHOB. MoHHas cuna pactBopoB. Koaddurment
AKTUBHOCTH.

15. Crnalwie snektponuThl. KoHCTaHTa AUCCOMAITIN.

16. KucnoTHO-0CHOBHBIE PaBHOBECHS B BOJHBIX pacTBOpax. MIOHHOE IPOU3BENEHNUE BOABI.
Bonopoanslil 1 ruApOKCHIBHBIN NTOKa3aTen. KUCIIOTHO-OCHOBHBIE MHANKATOPHI.

17. Pacuer pH pacTBOpoB CHIIBHBIX KHUCIOT U ocHOBaHU. Pacuer pH pacTtBopoB cialbix

KHUCJIOT U OCHOBAHUMU.
18. I'upponus coneit. Koncranra rugpoinusa.
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19. OcHOBHbBIE TOHATHS XUMHUYECKOM TEPMOJWHAMUKH: TEpPMOJMHAMUYECKas CUCTeMa,
TUIBl TEPMOAMHAMUYECKUX CHCTEM, BHYTPEHHSSI SJHEPTUsl CUCTEMBL. TepMOIMHaMUUECKHUI MpoIiecc,
BU/JIbI IIPOIIECCOB (M300apHBIN, H30XOPHBI, H30TEPMUICCKHUH).

20. [lepBblii 3aKOH TEPMOAMHAMUKM. ODHTalbIMs. 3aKOH l'ecca M ClEICTBUS U3 HETO.
OHTponus cucTemMbl. BTOpoii 3aKOH TEPMOJIUHAMUKH.
21. CBoboanas sHeprust ' uo66ca. Kpurepuii caMonpon3BOIbHOCTH XUMHUYECKOW PEaKIiy.

Onpenenenue Mo TEPMOIMHAMUYECKUM JAaHHBIM BO3MOXKHOCTHU IIPOTEKAHNUS XUMHUYECKON PEAKIMH B
IPsIMOM M OOpPAaTHOM HalpaBICHUH.

22. XWMHYECKOE paBHOBECHE: TMIPU3HAKHM XHMHUYECKOro paBHOBecus. KoHcTaHTa
paBHOBECHSI.

23. Cmenienue  xumudeckoro  paBHoBecus. [lpunmun  Jle-Illatense.  Bnusinue
TEMIIepaTyphl, 1aBJICHUS], KOHIICHTPAILIMI BEIIECTB HA COCTOSTHUE PAaBHOBECHS.

24, KoHcTanTa CcKOpoCTH peakiuu. 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pEaklIuH OT
KOHIICHTPALUU U TEMIIEpATyphl. Y CIOBUS XUMUYECKOTO PaBHOBECHS.

25. DIeKTPOXUMHUYECKHE  TPOIECChl B TaJbBAaHWYECKUX  dJeMeHTaX.  CXeMbl

raJIbBAHUYECKUX  3JIEMEHTOB. OJEKTPOAHbIE peakuuu. OnekTpoaHble mnoreHuuansl. IJC
rajlbBaHMYECKOTr0 JIEMEHTA.

26. Bonoponnas 1mikama 37€KTpOAHBIX MOTeHIManoB. CraHAapTHbIE 3JIEKTPOJHbIE
NOTEHLUANBL. P HanpsHKeHU MeTaluloB.
27. 3aBUCUMOCTb 3JIEKTPOJHOIO MNOTEHLHada OT KOHLEHTPAaluu HOHOB B PACTBOPE.

VpaBuenue HepHcrta. Pacuer 3eKTpOJHBIX MHOTEHIMAJIOB METAUIMYECKUX 3JEKTPOJOB U
BOJIOPOJIHOTO AJIEKTPOAA.

28. OnexTponau3. OJIEKTPOJHBIE peakUMM Ha aHoxe M Karoxe. llocienoBaTesbHOCTB
BOCCTAHOBJIEHMSI OKHUCIMTENEH M OKUCIEHHS BOCCTAHOBUTEIEH. OJIEKTPOJHBIE pEaKUuu IpU
JIEKTPOJIM3€ PpACIJIaBOB 3JIEKTPOJIMTOB M BOJHBIX PACTBOPOB 3JIEKTPOJUTOB C HMHEPTHBIMU
AIIEKTPO/IAMH.

29. Pacuer Macchl HpPOXYKTOB 3JEKTPOJHBIX pPEAaKLUUl Ha OCHOBAHUU OOBEIUHEHHOTO
3akoHa Papajes.

30.  Kopposus meramioB. XuMudeckas KOppo3usi. DINEeKTPOXUMHUYECKast KOPPO3usi: aHOTHbIE
N KaTOAHBIC MPOHCCCHI, 3aBUCUMOCTL THUIIA ACHOJApU3aAlUMK OT COOTHOWICHUA 3JBJICKTPOIHBIX
MOTEHLIMAJIOB METaJlIa U OKUCIUTENIEeH. MeTopbl 3alUThl OT KOPPO3HUH.

5.3. CamocTosiTe1bHAs1 paboTa 00y4aK0OIIEerocs.

[TpriMepsl TECTOBBIX 3aJaHUM AJI1 KOHTPOJISI CAMOCTOSTEIbHON pabOoThI

Tema «HomMmeHknaTypa HEOPraHUYECKUX COCTUHEHUIN
1. ®opmyna KUCIOThI, HOPMAJIBHOM COJU U aM(POTEPHOTO THAPOKCHIA COOTBETCTBEHHO:
a) NH3, CaSOa, Al(OH)3 0) HBr, Al2(S04)3, Zn(OH).
B) HNO3, NH4Cl, Ba(OH)> r) H2SO4, KHCO3, Cr(OH)3
2. BaneHTHOCTBh KMCI0TOOOPa3yoIEero 3JeMeHTa B MapraHileBoil KMCI0Te paBHa:

a) VII 0) VI B) IV r) Il
3. XJ10pHOBATOM KUCIOTE OTBEYAET hopMya:
a) HCIO 6) HCIO> B) HCIO3 r) HCIO4

4. Ha3Banue xuMu4eckoro BemiecTa, umeromiero popmyny CaHPO4

a) docdar kameiusa  0) ruapodocdar kampius  B) rTuapokcodocdar kampius 1) Metadocdar
KaJbIUs

5. Hucno aTOMOB B MOJIEKYJIE XPOMOBOM KUCJIOTBI PABHO:

a)4 0)5 B) 6 r)7
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Tema «PacTBOPBI JIEKTPOIUTOBY

1. MoryT cocyiiecTBOBaTh B pacTBOPE Maphl BEIMISCTB:

a) NaOH, Ca(OH). 6) LiOH, CO2 B) SO2, Ba(OH): r) HF, NO

2. Macca BojibI (B rpaMMax), KOTOPYIO ciieyeT BoinapuTh u3 430mi 4%-Horo pactBopa (IUIOTHOCTh
1,047r/m1n1) cynbduaa HaTpust, YTOOBI ONyuuTh 12%-HBIi pacTBOp, paBHA

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

3. PactBopumocts auxpomara kamus KoCr,O7; paBna 12,5r/100r Boxmel mpu 20°C. YcraHoBwute,
KakoBa OyJeT Macca HaCHIIEHHOTO PacTBOPA, €CIH Ul IPUTOTOBICHUS €ro Ucoibp3oBano 400r
BOJIbI

a) 420r 6) 500r B) 400r r) 450r

4. Cmemiasiu 11 1M pactBopa u lin 3M pactBopa cepHOM KHCIOTHL. Omnpenenutre MOJSIPHYIO
KOHIICHTPALIUIO CEPHON KUCIIOTHI B KOHEYHOM PacTBOpE

a) 1,5mone/n  6) 2monb/n B) 2,5Momb/n 1) 1,75Mo0mb/1

5. Xnopua-uoHbl 00pa3yIOTCs PH PACTBOPEHUH B BOJIE BEILIECTBA, UMEIOILET0 (hOPMYITY

a) Cl 6) MgCl» B) AgCl r) CCls

Tema «l'anpBaHUYECKUE DTIEMEHTHI»

1. BpluucnuTh MOTEHIHAT BOJOPOAHOTO JJIGKTPOHA B PACTBOPE YKCYCHOM KHCIOTBI C
koHueHTpanuei 0,1Momp/n. CTeneHs AMCCOMAIMH JIJIs 3aJIaHHON KOHIIEHTparuu KuciaoTsl o =0,013.
a)—0,168 B; 6)—0,153 B; B) 0,168 B; r)— 0,020 B.
2. MarHueBylo MIaCTUHY IOMECTUJIM B PacTBOP COJIM 3TOTO MeTasuia. Mi3aMepeHHblil noTeHnuan Mg
oKasaJicsi paBHbIM -2,40B. BeruncianTh akTHBHYIO KOHIICHTPALIMIO HOHOB Mg B pacTBOpE B MOJIB/J.
a) 3,46-10 moms/1; 0) 0,25 monb/1; B) 4,17-102 momb/x; r) 6,91-1072 MoNB/1.
3. BeIuncauTh MOTEHIHUATBI MEAHBIX U HUKEJIEBBIX 3JIEKTPOJOB, MOTPEXKEHHBIX B pacTBOphl CuSO4 u
NiSO4 ¢ KOHIIEHTpaLUAMHU:
CuSOg4 (kordunment aktuBHOCTH HOHOB ¥ = 0,16) 11 Cy = 0,1 MOIB/T;
NiSOs (koaddunuent akruBaoctH noHoB ¥ = 0,15) u Cy, = 0,1 Monb/1.
a) 0,234 B; — 0,36 B; 0) 0,234 B; 0,3B; B) 0,234 B; - 0,3 B; r) 0,286 B; — 0,3 B.
4. Boruucauth 3/1C raqbBaHUYECKOTO AJIEMEHTA:
Pb/Pb (NOz3)2, Cy =0, 01 mons/n, y = 0,7 // AgNO3, Cy =1 mons/i1, y =0,8 / Ag.
CocTaBuTh ypaBHEHHs peakluii, MPOTEKAIOUINX HA aHOJE U KaTo/e paboTaIoNIero IeMEeHTa.
a) 0,982 B; 06) 1,04 B; B) 0,6 B; r) 0,54 B.
5. Berancnuts OJ1C cnenyronieil ralbBaHUYECKOH LETH
Ag/0,01M AgNO3z // 0,1M AgNO3z/ Ag

f=09 f=0,72
a) — 0,059 B; 0) 0 B; B) 0,029 B; 1) 0,059 B.

Tema «2neKTpOIU3»
1. Ilpu snexTponn3e pacTBOpa XJIOpUAa Kajaus 00pa3yroTcs:
a) KaJIui, BOIOPOJ, XJIOP, KUCIOPOI; 0) TUIPOKCHJL Kallusi, BOJOPOI, XJIOP;
B) TUJPOKCHU/] KaJHsl, COJITHAs KUCTIOTa, KUCIOPO/I; I') KaJIuid, BOJOPOJ, OKCHUJI XJIOpa.
2) Kaxkoit mpoliecc mpoucxXoauT Ha MEHOM aHOJE MpH deKTpoin3e pactBopa KBr:
a) OKHCJICHHE BOJIbI;
0) OKHCIICHHE HOHOB OpoMa;
B) OKHCIIEHUE MEIH;
T') BOCCTAaHOBJICHHE METH.
3) Ilpu snextponuze BogHoro pactBopa SnCl, Ha aHoxe Beiienmioch 4,48 1 xnopa (H.y.). Haiitu
Maccy BBIIETTUBIIETOCs Ha KaTo/e 0JIOBa:
a)23,7r 6)11,85r B) 5,925 r)47,4r
4) B pe3ynbrare 35€KTpoiin3a BOAHOro pactBopa HF BogopoIHbIi TOKa3aTeb:
a) yBenuuuics; ) yMEHBIIUIICS, B) ocTayics 0e3 U3MEHEHUH.
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5) Ecnu B pacTBOp MM pacIulaB 3JIEKTPOJIUTA NOTPY3UTh AJIEKTPObl U MPOMYCTUTh IEKTPUUECKUI
TOK, TO:

a) KaTUOHBI OYIYT IBUraThCs K KaTOLy ¥ IPUHUMATh OT HETO 3JICKTPOHBI;

0) KaTHOHBI OYIyT ABUIATHCA K aHOAY U OTAABATh MY 3JIEKTPOHBI;

B) KaTHOHBI OyIyT ABUraThCs K KATOY U OTAABATH €MY 3JICKTPOHBI;

I') KATHOHBI OYAYT IBUTATHCS K aHOAY M IPUHUMATh OT HETO 3JIEKTPOHBI.

®onx  oneHouyHblx  MarepuasioB  (POM) s TpoBEeNEeHHMs  aTTECTAllMM  YPOBHS
c(OPMUPOBAHHOCTH KOMITETEHIIMI OOYYAIOIIUXCS IO JUCHUIUIMHE O(OpPMIIIETCS OTICIBHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYHEHHUE

JUCLMUIIAHBI
6.1. Knurooéecne4eHHOCTh
HanmMeHnoBaHue TuTepaTyphl: aBTOP, HA3BaHUE, BUJ Ton KHUI'OOBECIIEUEHHOCTbD
W31aHNsA, U3aTeIbCTBO N3aHUA

Hanuuue B anekrporHoM kartanore ObC

OcHOBHas IuTeparypa

1. Yepnora O.b, Ky3ypman B.A., dIuneako C.B. YueOHoe 2011
nocobue Mo XUMHH [ CTYACHTOB HEXUMUYECKUX http://e.lib.vIsu.ru/handle/123456789/6185
HanpasneHuil 4.l.— Bnagumup: Bal'y

2. Kysypman B.A., Uepuosa O.b, JJunenko C.B. YuebHoe 2012 http://e.lib.visu.ru/handle/123456789/2377
nocobue Mo XHMMHHM [ CTYAEHTOB HEXHMMHYECKHX
HanpasneHuil 4. Il. — Bnagumup: Bal'y

3. Kysypmau B.A., Humenko C.B., 3amopoxwusii W.B. 2015 http://e.lib.visu.ru/handle/123456789/4255
IIpakTukyM 1O XMMHUH JAJS CTYAEHTOB HEXMMHUYECKHX
HanpasJyieHull. — Bragumup: Bnl'Y

4. Opmua H.A., Kysypman B.A., Apxumosa H.A.. 2005 http://e.lib.visu.ru/handle/123456789/576
[IpakTHKYM JJIsi CAMOCTOSITEILHON pabOThl MO0 XUMHUHU JIJIsI
CTY/ICHTOB HEXUMHYECKUX HampaBieHuid. — Bragumup:
Bal'Y
JlononHutenpHast IuTeparypa

1. Koposun H.B. O6mias xumus : yueOHUK Uil BY30B 110 2003 http://index.www1.vlsu.ru/cgi-
TEXHUYECKAM HATPABICHUSAM U CIIEIHATLHOCTSIM. — bin/zgate.exe?present+94144+default+9+1+F
Mocksa : Beicoiast mkosa +1.2.840.10003.5.102+rus

2004 http://index.www1.vlsu.ru/cgi-

bin/zgate.exe?present+94144+default+8+1+F
+1.2.840.10003.5.102+rus
2005 http://index.www1.vIsu.ru/cgi-
bin/zgate.exe?present+94144+default+7+1+F
+1.2.840.10003.5.102+rus
2007 http://index.www1.vIsu.ru/cgi-
bin/zgate.exe?present+94144+default+20+1+
F+1.2.840.10003.5.102+rus

2. I'munka H. JI. O6uast xumust : yuebHoe nocodue s 2004 http://index.www1.vlsu.ru/cgi-
By30B . — Mocksa : Unrerpan-Ipecc bin/zgate.exe?present+94144+default+11+1+
F+1.2.840.10003.5.102+rus

6.2. UuTepHeT-pecypchl

http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
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http://index.www1.vlsu.ru/cgi-bin/zgate.exe?present+94144+default+7+1+F+1.2.840.10003.5.102+rus
http://index.www1.vlsu.ru/cgi-bin/zgate.exe?present+94144+default+7+1+F+1.2.840.10003.5.102+rus
http://index.www1.vlsu.ru/cgi-bin/zgate.exe?present+94144+default+7+1+F+1.2.840.10003.5.102+rus
http://index.www1.vlsu.ru/cgi-bin/zgate.exe?present+94144+default+20+1+F+1.2.840.10003.5.102+rus
http://index.www1.vlsu.ru/cgi-bin/zgate.exe?present+94144+default+20+1+F+1.2.840.10003.5.102+rus
http://index.www1.vlsu.ru/cgi-bin/zgate.exe?present+94144+default+20+1+F+1.2.840.10003.5.102+rus
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http://www.uspkhim.ru
http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru

©ooNo

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

Jns peanvzanuu JaHHOW TUCIUILIMHBI UMEIOTCS CTIeIMaIbHbIe TOMENIEHUS ISl IPOBEICHUS
3aHITHIA MPAKTUYECKOTO THIA, IS CAMOCTOSITENLHOW pabOThl, a TaKKe TEKYIIero KOHTPOJS H
MIPOMEXKYTOUYHOM aTTECTAllUH.
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PaGouyio nporpamMmmy coctaBuil _K.X.H. fo1. Yepnona O.b. ((:gp/
(®UO, noanucs) (\Oy) !
VeleH3eHT =
(npencrasutens padoronarens)  AO «PM HAHOTEX» navaibh UTHYLCKOro OT/Ie1a EHTPAIbHOM

3aBOJICKOM JJabopaToOpuu K.X.H. TpeTbskoB A.B.

~ £ v -
(mecTo paboTbi, nonmﬂocTW

[IporpamMma paccMoTpeHa U 0J00peHa Ha 3acelaHuH Kaeaphbl XHM UK

Mporokon Ne 1O or 45.06.4) rona _—

3aBenyrowuii kadeapoi nx.H. npod. Kyxtun B.A._ /X7y
(®HO, noanuce)

Pa6ouas nporpaMma paccMOTpeHa U 0100peHa Ha 3acelaHuH y4e0110-METOIMYECKOIT KOMHCCHH HANPaB/ICHHs

27.03.01 «CTaHua?Tmauuﬂ H METPOJIOTHs» - il ¢
[Iporokon No ot 30 OF 2 { rona /
[Ipencenarens KOMUCCUU Y /V] /Opuios 10.A./

l// (95140'7 NOAMNKCH)



