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1. IIEJIM OCBOEHUS TUCITATIJIMHBI

Llensamu 0CBOCHUS TUCUMILIMHBI « XUMHS» SBJISTFOTCH:

— O3HAKOMJICHWE CTYICHTOB C KOHLENTYAIbHBIMA OCHOBAMH XHMHH KaK COBPEMEHHOMH
KOMILIEKCHOH HAayKH;

— (opmupoBaHHe NpeCTaBICHUI HAYYHOTO MHUPOBO33PEHMsI HA OCHOBE CHCTEMHBIX 3HAHHH
0 COCTaBe, CTPOEHMHU ¥ CBOMCTBAX XUMHUECKHX COEIMHEHUIT;

— (QopmupoBaHMe ¥ pPa3sBUTHE Yy CTYACHTA XMMHYECKOrO MBIILICHHS, CIOCOOHOCTH
[PUMEHATE XUMMUYECKH I HHCTPYMEHTAPHH TIPH M3yYEHHUHU IIPO(ECCHOHATBHBIX TUCITHIIINH;

— (QopMmupoBaHHME HABBIKOB IPUMEHEHMA 3HAHWH B OONACTH XWMHH TPH PCIICHHH
poeCcCHOHANBHBIX 3a1a4.

3ajaun AMCLMIIIAHELL:

— npuoOpeTeHre CTy[EHTAMH YCTOMYHMBBIX 3HAHWH IO BOIPOCAM YYEHHS O CTPOCHHH
BCIIECTBA, TEPMOJIMHAMMKM M KHHETUKM XHMHMUYECKMX peakmui, Teopuu OOMEHHBIX M
OKHCIIMTEIILHO-BOCCTAHOBHTENBHBIX MPOIECCOB;

— (opMHpOBaHHE HABBIKOB NPUMEHEHHs TEOPETHYECKMX 3HAHMH B XOJE BBHIIONHEHHS

nab0paTOPHEIX PaboT U NPH pelleHUuH PacuyeTHHIX 3a/ady.

Jucnunnuna «XuMus» oTHOCHTCA K 00s3arenbroi yacta OTTOIT BO.
JIMCUMIUIMHA ONMpaeTCs Ha 3HAHKS TPEIMETOB OCHOBHOM 00pa30BaTeNLHON MPOrpaMMEI CPeIHEro

2. MECTO JUCIIMIIMHBI B CTPYKTYPE OIIOII

(mostHOrO) 001IEr0 0Opa30BAHMUS IO IIPEAMETaM : XHMHS, DU3HKa, MaTEMaTHKA.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUS ITO JTIUCITUTLIIMHE

[Tnanupyemeie pesynbraTel 00y4eHHS MO JUCIMILUIMHE, COOTHECEHHBIE C IIAHMPYEMBIMH

pesynbratramu ocBoeHus OTIOIT (koMIIETEHITHAME W HHANKATOPAMH JOCTHIKEHMS] KOMIIETEHITHA )

DopmMupyeMble
KOMTIETCHLIMH
(xon, copepxanme
KOMIIE@TEHLIHH)

[Inauupyemele pesynbrarbl 00YUeHHs [0 JUCLHIUIHHE, B
COOTBETCTBHH C MHIHKATOPOM JIOCTIKEHUS KOMIIETEHIIHH

HnnukaTtop A0CTHREHNA
KOMTIETEHIIHH
(k00, codepaicanue
uHduxkamopa)

Pesynerate! 00yuenus o
JAMCLMILIHHE

HanmeHosanune

OLEHOYHOI0 CpelcTBa

OIIK-1. Cnocoben
peware 3agaqyn
npopeccHOHANTBLHOIH
NeATeNbHOCTH

Ha OCHOBE
HCTIONB30BaHMUSI
TEOPETHYECKUX U
NpaKTHYECKIX

OCHOB €CTECTBEHHBIX
¥ TEXHHYECKHMX HayK,
a TaKxe
MaTeMaTHYeCKOro
anmnapara

OTTK-1.1. 3naet MeToxnl
00paGoTKH PacyeTHLIX U
IKCMIEPUMEHTANBHBIX JAHHBIX
BEPOATHOCTHO-
CTaTHCTHUECKMMU METOaMH
OTIK-1.2. 3naeT meTo/sl
PELIEHHsT HHKEHEPHO-
reoMEeTPHUYECKHX 3aj1a4
rpaueckUMH criocobamu
OIIK-1.3. YMeeT oCyILecTBAATh
BbIOOpP 0a30BbIX PHIHHECKHX H
XMMHYECKHX 3aKOHOB TA
peeHns 3anad
npodeccuoHanLHOI
JEATENBHOCTH

OIIK-1.4. Ymeer pewars
HH)KEHEPHBIE 3ajaun ¢
MOMOIIBIO MATEMATHYECKOTO
anmnapara BEKTOPHOIiA
anreOpel, aHaTHTHY eCkOi
IreoMeTpHH

3uatb Oa30Bble MPHHLMITLI
CHCTEMHOI'0 aHATH3a B XUMHH,
NPHHIUILL HAYYHOTO
HabMoae HUA XUMHUECKHUX
SIBJIEHUIT U METOJIBI H3MEpeHus

CIJIBHKO—XHMH'-IECKHX BEITHYHH.

VYMeTb IpUMEHAThL
MOJIyYeHHLIE 3HAHUS B
001acTH XUMHH 11715 OCBOEHMA
o0LEenpodecCHOHANBHBIX
JHMCLMIUINH, aHATH3HPOBATH,
NPeCTaBIATh H 0)OPMIIATE
pe3ysnbTaThl XAMHYECKOTO
IKCMEPHMEHTA.

Bnanets HaBhikaMu
NPHMEHEHHA 3aKOHOB XHMHH
NpPH MOCTAHOBKE W peaiu3alluu
IKCTICPUMEHTAIBHBIX
HCCIIEIOBAHMIL

Bonpocel, TecToBbIE

BOTIPOCE], KOHTPOJIbHAA

pabota




OIIK-1.5. YMmeer pewats
YPaBHEHHSA, OTHCHIBAIOLINX
OCHOBHBIE (DPU3HYECKHE
MPOLECCHI, C MPUMEHEHHEM
METOJ0B JIHHEiTHOIT anreGpsl 1
MaTeMaTHYECKOro aHalli3a
OI1K-1.8. Bnageer naBbikamu
MO BHIABIICHUIO U
knaccupukauns GUIMIECKHX |
XUMHUYECKUX [POLIECCOB,
MPOTEKAIOIINX Ha 00LEKTE
npodeccHoHaNBHOI
NeATENLHOCTH

OIIK-1.9. Bnageer HaBbikamu
NOAMNpeACTaBNEHUS 6a30BBIX LIS
npoheccHOHANBLHO cdepbl
(PM3MYECKHX MPOLIECCOB U
ABICHMH B BUJIE
MaTEMaTHYECKOTO(HX)
ypasHeHHA()
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4. ObBEM U CTPYKTYPA JTUCITUTIJIMHBI

TpynoeMKoCTb JUCIUIUTHHBI COCTABIISET 2 3a4ETHBIE €IUMHULIBL, 72 Yaca.

TeMmaTH4YecKH NIaH
¢opma o0yuenns — ounasn

KonTtakrHas paGota DopMBI
obyuaromuxcs TeKYyLIero
C neaaroruyecKkum KOHTpOINS
§~ paboTHHKOM 5 YCIIEBAEMOCTH,
. | 8 5| 8|2 Ll
5 T « | MPOMEKYTOYHOMH
Ne HaumeHoBaHue TeM W/uiu 9 3 -} O E 5
i/ /TeM JUCIIUTITHHBI z = 3 8 | 5g —
1 paszienos JMCLL B E = 3 o 5 & | (no cemecmpam)
= ) o]
) = ") T =
o Y 3 5 | S
= o & ©
= o
g o
o Vs]
o 5]
= =
Pasznen 1.OcHOBHBIE MOHATHA H
3aK0OHbI XUMHH
1 -
Tema 1 OcHOBHbBIE MOHATHA XUMHH. 1 I3 2 4 4
Tema 2 OCHOBHBIE 3aKOHBI XMMHH.
Pazpnen 2 CtpoeHne aroMa
MEPHOANYECKUI 3aKoH. X UMHYecKas
CBA3b.
Tema 1. KBantoBo-MexaHHUEeCKas
MOJENb CTPOSHHS aTOMA. 1-i pelTHHr-
2 P I 46 | 4 8 P

Tema 2.Ilepnogndeckuii 3aKoH 1
NepuoarYecKas CHCTeMa 1eMEeHTOR
.M. Menneneena

Tema 3. XuMuueckas cea3b 1
CTPOECHUE MONEKYI

KOHTPOJ/Tb

Paspnen 3. OcHOBBI XMMUYECKOH
TEPMOJIUHAMMKH H KHHETHKH.

Tema | .Ouepreruka u HanpasieHue
3 | XUMMUECKHX peaKLnii. 1 7-12 4 4 8
Tema 2. Xumudeckoe paBHOBeCHe.
Tema 3. OCHOBBEI XHMHUECKOI
KMHETHKH.

Pasgien 4. Pacteopsl. OKHCIUTENLEHO-
BOCCTaHOBHTEINbHLIE MPOLIECCHI.
Tema 1. CnocoBGsl BeIpaxeHus
KOHLEHTpaLMK pacTROpoB. O61iue

4 | cpoiicTBa pacTBOPOB. 1 13-15 A4 4 8
Tema 2. PaBHOBECHA B BOAHBIX
pacTBOpaX MIEKTPOINTOB.
Tema 3. OxucnutenbHO-
BOCCTAHOBHTEIBHBIE PEaKIHH.

2-i pedTHHr-
KOHTPOIb

Paznen 5. DnexTpoxMMHYECKHE

CHCTEMBI N, .
5 | Tema 1. [annBaHMuECKHE DIEMEHTHI | 16-18 4 6 8 e
Tema 2. Koppo3us Metamios KOS
Tema 3. Dnexrponns
Beero 3a 1 cemectp: 18 18 36 3ayer
Hanuuwue B qucuunnuue KIT/KP
Hroro no aucuuiinye 18 18 36 3ayer




5

TpynoemxocTh AMCHMIUIMHBI COCTABISET 2 3a4ETHBIC €IMHMLBL, 72 Yaca.

TemaTnueckuii nuan

¢popma obyuenns — ouno-3a04nasn (5 jger)

Ne
n/n

Haunmenosanue tem w/vnu
pa3/IenoB/TeM AMCLIMIUIHHBI

CemecTp

Hepnens cemectpa

KonTakrhas pabora
obyuatouxcs
C MeJaroru4ecKum
paboTHUKOM

Jlexmu
[TpakTuyeckue 3aHATHS
Jla6opatopHsbie paboTsi

CamocTosiTennbHas
pabota

Dopmbl
TEeKYLIero
KOHTpOJIS

YCIHIEBaEMOCTH,
$opma
TIPOMEIKYTOUHOM
aTTecTaluK
(no cemecmpam)

Pazpnen 1.0cHOBHBIE MOHATHA U
3aKOHBl XUMUH

Tema | OcHOBHEIE MOHATH XHMHH.
Tema 2 OCHOBHBIE 3aKOHBEI XMMHH,

1-3

Paznen 2 Ctpoenne atoma u
nepuoudeckuii 3akoH. X UMHYecKas
CBA3b.

Tema 1. KsanToBo-MexaHuueckas
MOJIE/TH CTPOEHUS aTOMA.

Tema 2.Ilepuonnueckuii 3akoH U
MEPUO/INYECKAS CHCTEMA ANIEMEHTOR
. U.Menneneera

Tema 3. Xumudeckas cBasb 1
CTPOEHHE MOJIEKY

4-6

10

1-# pefiTunr-
KOHTPOJIb

Pasgen 3. OcHOBBI XMMHYECKOH
TEPMOJIMHAMUKH ¥ KHHETHKH.

Tema 1.DHepreTuka W HanpablieHHE
XHUMHYECKUX peaxuuii.

Tema 2. XMMHYECKOE pABHOBECHE,
Tema 3. OCHOBBEI XMMHYECKOH
KHHETHKH.

7-12

10

Paznen 4. Pacteopil. OkucauTensHo-
BOCCTAHOBHUTEJIEHEIC IMPOLECCHI.
Tema 1. Cniocobst BelpakeHus
KOHIIEHTpaLuu pacTBopoB. Od1e
CBOHCTBA PacTBOPOB.

Tema 2. PaBHOBeCHA B BOAHBIX
pacTBopax 3/eKTPOJIUTOR.

Tema 3. OxucnurensHo-
BOCCTAHOBHUTEIILHBIE PEaKLIH.

13-15

10

2-# pedTHHr-
KOHTPOITb

Pasnen 5. DnexTpoxumuueckue
CHCTEMBI

Tema 1, laneBaHideCcKHE AEMEHTDI
Tema 2. Kopposust MeTa/1oB

Tema 3. Dnexrponus

16-18

10

3-it peHTHHT-
KOHTPOJIb

Bceero 3a 1 cemectp:

12 12

48

3auer

Hanwuuaue B qucuunnune KIT/KP

Hroro o gucumnimye

12 12

48

3auer
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TpynoemxocTs auctmIuHHET coctapiser 1 3adeTHas €/IMHHUIIA, 36 Yacos.

TemaTnuecknii niaan
¢opma obyuenus — ouno-3a0unas (yexopenunas)

n/n

Haumenosanue tem u/unu
pa3fesoB/TeM JAUCIUILUIHHEL

Cemectp

Hepens cemectpa

KonrakrHas pabora

obyuarouuxcs

C reaaroru4eckum

paboTHHKOM

Jlexkuun
IIpakTHyeckue 3aHATHA

JlaGoparopusie paGoTs!

CamocToarenbHas
pabora

Dopmbl
TEKYILEro
KOHTpOJIs

YCIIEBAEMOCTH,
popma
MPOMEKYTOUYHOH
arTecTaluu
(no cemecmpam)

Pasznen 1.OCHOBHEIE MOHATHS U
3aKOHBI XHMHHU

Tema | OCHOBHBIE IOHATUS XUMUH.
Tema 2 OcHOBHBIE 3aKOHBI XUMHUMH.

o

Pasnen 2 Ctpoerue atoma u
NepHoAHYECKHii 3akoH. X UMHUYecKas
CBA3b.

Tema 1. KBantoBo-Mexanndeckas
MOJIENb CTPOEHMSA aTOMa.,

Tema 2.ITeproguueckuii 3axoH u
MepHoInIecKas CHCTEMA JJIEMEHTOR
H.W.Meunneneesa

Tema 3. XuMudeckas cBA3b U
CTPOEHUE MOJIEKYJI

4-6

1-# pefiTunr-
KOHTPOJIb

Pazzen 3. OcHoBel XUMHYeckoii
TePMOAMHAMHKH W KMHETHKH,

Tema 1.OHepretnka u HanpasieHue
XUMHWYECKUX peakuuii,

Tema 2. Xumunueckoe paBHOBeCHE.
Tema 3. OcHOBBI XUMHUUECKOI
KHHETHKH.

7-12

Pasnen 4. Pacteopsl. OkuciuTEIbHO-
BOCCTAHOBUTENLHEIE NIPOLIECCHI.
Tema 1. Criocobb! BbipaxkeHus
KOHLIEHTpalUU pacTeopoB. Obmue
CBOICTBA PACTBOPOB.

Tema 2. PaBHOBeCHA B BOJHBIX
pacTBOpax 3MeKTPOJIMTOR.

Tema 3. OkucnurensHo-
BOCCTAHOBHUTENbHbIE PEAKIIMH.

2-# pedTHHr-
KOHTPOJIb

Pasznen 5. DnekTpoxumuueckue
CHCTEMBI

Tema 1. T'ansBanmveckue 3neMeHTHI
Tema 2. Kopposus metauios

Tema 3. Dnextponus

16-18

3-ii pelTHHT-
KOHTPOJTb

Bcero 3a 1 cemectp:

12

12

12

3auer

Hanwnuue 8 aucuunnune KIT/KP

Hroro no gucumruivie

12

12

3auer




CO}IC{]DI(&HHC JEKIHOHHBIX 3aHATHH 10 JHCUHHILIHHE

Paznen 1. OcHOBHBIE MOHATHA U 3aKOHBI XUMUHA

Tema 1 OcHOBHBIC MOHATHA XUMHH.

ITpenmer xumum. BemecTBo kak xummueckoe moHsATHE. OCHOBHBIE IOJIOKEHHS ATOMHO-
MonekynspHoro yuenus. CoctaB artoma. Xumudeckuit osinement. Kiaccel W HOMEHKIaTypa
XMMHYECKHUX coeiMHeHuHi. Mosb — e IMHMIIA KOJIMYECTRA BEIeCTRA.

Tema 2 OcHOBHBIE 3aKOHBI XHMHH.

3aKOH TIIOCTOSHCTBA COCTaBa. 3aKOH KpATHBIX OTHOINEHHWil. 3akoH ABoraapo. 3akoH
COXPAaHEHMs MAacChl BEINECTB. 3aKOH 3KBHBaIEeHTOB. COBpeMeHHOe OIpejelieHie IOHSTHS
(XMMHYECKHUH SKBUBATEHT). PacueT MONSIPHOM Macchl 3KBHBAJIEHTA TPOCTHIX M CIIOKHBIX BEHIECTB.

Maremaruueckoe BBIPpAXEHHUE 3aK0Ha SKBUBAJIEHTOB 1 €TI0 IIPUMEHEHHE B XHMHUYECKHX pacyeTax.

Pazpnen 2 Ctpoenue aroma u nepuoandeckuii 3akon JI.1M.MenneneeBa. Xumuueckas CBs3b.

Tema 1 KBanToBo-mMexanuueckas MOAETb CTPOCHHS aTOMa.

KBanToBO-MEXaHHYeCKas MOAENb CTPOEHWs atoma. BonHoBas (GYHKOUsS M BOJHOBOE
ypasHenue Illpenunrepa. Ilomstue opOurtann. KsanrtoBble uwucina. CTpyKTypa 3JEKTPOHHBIX
000JloYEeK aromMa: KBAaHTOBBIE YPOBHH W [OJYpPOBHH, IIpaBHJa 3arojiHeHHs opOuraneii B
MHOTO3JIEKTPOHHEBIX aTOMaX.

Tema 2. Ilepunoandeckuii 3akon m Ilepmopndeckast cucrema snementos JI.M.Menneneesa.
Cospemennas ¢opmymmposka I[lepuoguueckoro 3akona. CTpykTypa NEpHOIMYECKOH CHCTEMBI
JLU Menneneera. DnexkTpoHHBIE ceMmeiicTBa odmeMeHTOB. V3MeHeHHe CBOMCTB aTOMOB H
COEIMHEHH 37IeMEHTOB B IIepHoiaX U IpymNIax.

Tema 3 Xumuyeckasi CBSI3b U CTPOEHHE MOJIEKYIL.

MekaToMHBIE W MEXMOJIEKYISIpHBIE B3aUMOMEHCTBHSA. BHIBI XUMHYECKOH  CBA3M.
KoBanenTHas xumuyeckas cBs3b. MeToJ| BaJIeHTHBIX cBs3eif. OOMEHHEIH W JOHOPHO-AKIENTOPHBIH
MexaHu3M 00pa3oBaHMsI KOBAJIEHTHOM cBa3u. JlenokanusoBanHas Xumuyeckas cBasb. CoiicTBa
KOBaICHTHON cBa3u. MoHHas xumudeckas cBs3b. Merammmyeckas cBsa3b. CBoiicTBa MOHHOH W
MeTaJutMHeckoi cBs3u. BomoponHas xumudeckast cBsizb. CBsI3b (DH3HYECKMX CBOMCTB BEINECTB C
BUJIOM XMMHYECKOH cBA3U. XUMHUYecKasd CBA3b B KOMIUTEKCHBIX COSIUHEHHSX.

Paznen 3 OcHOBBI XUMHUYECKOU TEPMOJIMHAMHKH U KMHETHKH.

Tewma 1. Dueprerrka u HarpaBIeHHE XUMHYECKUX PeaKIIHi

BuyTpennss sHeprust M oHTanbmHs cucrTeMbl. [lepBoii 3akoH TepmomuHamukH. TerioBsle
sddexrsr xumudeckux peakumi. 3axon ['ecca u cneactBus u3 Hero. Teruiora (9HTaIBINA)
00pa3oBaHMA XHMUYECKUX COCIUHEHWHA. OHTponus. HanpasieHne XMMHUYECKMX IIPOIECCOB B
H30JIMPOBAHHEIX CHCTEMaX. BTopoil 3akoH TepMmoauHamuku. ODueprus I'm66ca. Hampasnenuwe u
Ipees CaMOIIPON3BOIBHOTO TEUEHHS XUMUYECKHX PEaKIIUii.

Tema 2. Xumuyeckoe paBHOBECHE.

OGparuMele 1 HeoOpaTHMbIE peakiuy. XUMHYeckoe paBHOBecwe. KoHcTaHTa paBHOBECHS.
Pacuer cocraBa paBHOBecHBIX cMmeceil. Cmemenue paHoBecus. [Tpuniui Jle Ilarense.

Tema 3. OcHOBBI XUMHUYECKON KHHETHKH.



Ckopocts xuMuyeckoil peakuuu. (MaxTopsl, BIMSIOIMINAE HA CKOPOCTh peakiuu. OCHOBHOMI
3aKOH XMMHYECKOW KWHEeTHKM. KuHeTHyeckue ypaBHEHUMS. DIEMEHTapHBIE U CIOXKHBIE PeaKiu.
[Topsimox ¥ MOJEKYJNSPHOCTh peaKiuu. 3aBHCHMOCTh CKOPOCTH PEAaKIMM OT TEMIIEPATyphl. 3aKoH
Bant-T'odda. Ypasuenne Appennyca. DHeprus aktusanun. Katamnzatopsl u MHTHOUTODEL.

Paspen 4. PactBopsl. OxncInTeIbHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI.

Tema 1. CriocoOrI BEIpaXKeHHs KOHIEHTpauu pactBopoB. Obmue cBoHCTBa PacTBOPOB.

PactBopumocts BemecTB. CriocoOb! BhIpaKEHUS KOHIIEHTPAIUHA PacTBOPOB: MOJIBHAS J0JIA,
MaccoBas JI0Jisl, MOJIIpHas KOHIIEHTpALMs, MOJISIpHAasl KOHLEHTpaLus dKBUBaIeHTa. KoMrariBHbIe
cBOMcTBa pacTBopoB. 3axkon Payss. D0ynuockonus. Kpuockonus,

Tema 2. PaBnoBecust B BOJHBIX pacTBOpaxX 3IEKTPOIUTOB.

Teopus snexrponutuueckod auccounmanuy. CunsHble u cnabpie snekTponutsl. CTeneHsb
Jquccormarny. KoHcranra jucconumarnuu. 3akoH pas6aenenuss OcrBaipjaa. ManopacTBOpHUMEIE
HIEKTPOIUTHL. TIpon3BejileHe pacTBOPUMOCTH. DNIeKTpPOTUTHYECKas JUCCOLMANus BojAkl MonHoe
npou3BefieHne BoIbl. Bomoponublii mokazarens. I'uaponus coneit. BydepHsie pacTBOpEL.

Tema 3. OxUCTUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITHH
CreneHd OKHUCIEHHs aTOMOB 3/eMeHTOB. IIpoliecchl OKHCIICHUs-BOCCTAHOBIEHMS. Baxneiiue
OKHCIUTETH W BoccTaHOBHTENH. COCTaBlICHHE YpPaBHEHHH OKHMCIIHTEIILHO-BOCCTAHOBHTEILHBIX
peaxiuid.

Paznen 5 DIeKTPOXUMHUYECKHE CHCTEMBI

Tema 1. 'anpBaHHYECKHE DIIEMEHTHI.

OnexTpoaHble moTeHnHanbl. Metanmumdeckne 3MeKTpoasl. ['a30BbIe 31eKTpoabl. BoxopoaHblit
anektpoa. CTaHAapTHBIE 3JIEKTPOAHBIEC TIOTEHIIHATBI. PacueT H n3MepeHue NOTSHIHAIOB 3JIEKTPOIOB
H DJIC ranpBaHUYECKHX JIEMEHTOB.

Tema 2. Koppo3us MeTamios.

Tunel KOppo3HOHHBIX paspyleHHH. XHMHUYeCKas U IeKTPOXHMHUYeckas Kopposus., CrocoOsn
3AlMThI MCTAJITIOB OT KOpPpO3HH.

Tema 3. Dnexrponus.

CynHocTe 2JIeKTpoJn3a. DIEeKTPOJIH3 pacTBOPOB H paclUlaBleHHBIX cpel. 3akoHsl Papanes.
IIpumenenue NeKTpOIU3a.

Conepaxanue 1a60paTOPHBIX 3aHATHII 10 JUCHUILIHHE

Pasnen 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMUH

Tema 1 OcHOBHBIE HOHATHS XUMUH.

JlaGoparopHas padora « XUMHUECKHE CBOMCTBA KJIACCOB HEOPraHWYECKUX COECIUHEHUITY
Tema 2 OcHOBHBIE 3aKOHBI XUMUH

JlaGoparoprast pabora «OmnpeseneHnue SKBHBATCHTHON MACChI IIPOCTHIX M CIIOXKHBIX BEIECTBY
Paznen 3. OcHOBBI XUMUYECKO# TEPMOJIMHAMUKH U KHHETHKH

Tema 1 DHeprerTuka v HalpapJICHME XMMUYECKUAX peaKIiuii

JlaGopaTtopHas paboTa « DHEPreTHKa XMMHUHYECKIX PEaKIliiy

Tema 2 XuMudeckoe paBHOBECHE
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JIaboparopras pabora «Xumuyeckoe paBHOBeCHE)

Pazien 4. PacTBopel. OKHCIMTEIBHO-BOCCTAHOBUTETHHEIE TPOLECCHI
Tema 1 CnocoGr1 BEIpaskeHHs KOHIIEHTPALIHH PACTBOPOB
JlaGoparopuas pabora «Ilosydenue pacTBOPOB pa3THYHBIX KOHIEHTPALIHI
Tema 2 PaBHOBecHH B BOJIHBIX pacTBOpax 371€KTPOTHTAX
Jlaboparopuas pa6ora «Onpenenenue pH pacTBopoB»

Paszien 5 DnexTpoXHMHUECKHE CHCTEMBI

Tema 1. 'asibBaHHYECKHE SIEMEHTEL.

Jlaboparopnas pabora «['anpBannyeckue 31eMeHTH"

Tewma 2. Koppo3us meTasios.

JlaGoparopnas pabora «Kopposus MeTaniony

Tema 3. Dnextponus

Jlaboparopnas pabora «DmexTponmsy»

5. OHEHOYHBLIE CPEACTBA UIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
NPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHHUSI AACHUTIIAHBI
U YYEBHO-METOJIUMYECKOE OBECIIEYEHHE CAMOCTOSITEJTBHOM PABOTHI
CTYJAEHTOB

5.1. Texymuii KOHTPOJIbL yCIeBAEMOCTH

Pelitunr-xoutposs Nel

1. IlpuseuTe popMynHpoBKY 3akoHA ABOrajpo.

2. BerumcnuTe MOJIAPHYIO MacCy SKBHBANICHTA MeTaiuia, eciu 0,493 r xj10pu/a 5Toro Merauia mnocie
obpaboTku HuTpaToM cepebpa o6pasosanu 0,861 r xnopusa cepebpa.

3. Tlepeunciure KBaHTOBBIE YHCIIA, XaPAKTEPH3YIOIIHE ATOMHYIO opOuTans. Kakne XapaKTepPUCTUKH
opbuTanu onpeyenser Kaxmaoe u3 Hux?

4. Ha3soBUTE 97E€MEHTBI, Y KOTOPHIX B OCHOBHOM COCTOSHHH aTOMAa BAIEHTHBIE SHEpreTHUYEeCKHe
YPOBHH HMEIOT CIIEAYIOIINE JIEKTPOHHEIE KOH(PUTYpaIHH:

A) 5s75p° B)4s*4p' B)4d*5s®

MPABEINTE 3HAYEHH S KBAHTOBBIX YHCEN BCEX JIEKTPOHOB JUIS yKa3aHHBIX KOH(UTYpaIuii.

5. Hanuumare s1ekTpoHHyI0 popMyTy aToMa Xpoma B HOPSIZIKE 3aloJHEHUs opOHTaneii, IpuBeuTe
ANEKTPOHHO-IpahuIeCKy o (GOPMYITy BHENIHETO ¥ [IPE/IBHENIHETO 3IEKTPOHHEIX CIIOEB.

6. Pacniosioxure snemente! P, S, Cl, As B psit 110 BO3pacTaHmIio 31eKTPOOTPHIATEIEHOCTH ATOMOB.
7. Pacnionioxxure hopmyisl oxennos MgO,Si0,, SrO, Al,O3 B mopsijike Bo3pacTaHus BX OCHOBHBIX
CBOJCTB.

8. Pacmionoxute GopMyIIsI BOXOPOAHBIX COeAMHEHMI meMenToB VIIA IpymIBl B COOTBETCTBIE ¢
YBEIIUYCHHEM SHEPTUH XHMHUUECKON CBI3H MEXKY aTOMaMH,

9. Vkakute crerneHb OKUCIEHUS ¥ BAJEHTHOCTH a30TA B COCAMHEHHUHM NH,CI.

10. YKaxute THII XUMHYECKOH CBSI3H B MOJIEKYJIe CEPOBOIOPO/IA.

I1. Mexay Monekynamu Kakux u3 nepeuncieHHbIx semects (H,, NH;, H,0, HI) obpasyrores
BOJIOPOJIHEBIE CBSI3H ?
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12.Kakumu usuyecknmu croifcTBamu XapaKTepH3YIOTCs BEIECTBA MOJIEKYISIPHOTO CTPOEHHS?

Peittunr-konrpons Ne2

1.IIpuBenMTe onpe/ie/ieHHe CTAHAAPTHOM SHTANBIUHI o0paszoBaHus BEIECTEA.
2.Paccuntaiite TenoBoi 3)(peKT peakIHy O W3BECTHEIM TEILIOBEIM s dexTam npyrux peaxiuit

Peakmus AH xJIx/Monb
C(rpagur) + H,O(r)= CO(r) + Hy(r) P
C(rpagur) + O,(r) = COx(r) 405,8
CO (r) + %2 O, (r)= COy(1) 2845
H; (r)+ 2 O (r)= H,0 (1) 246,8

3. Kakue (paxrops1 6yayT ciocoGeTBOBATE YBEIHYSHUIO ckopoctu peaknuu 4FeS; +110,=2Fe;03+8
SO, ?

4. B KaKylo CTOPOHY CMECTHTCS PABHOBECHE B peaknuu 3H;+N;—2NH;3 + Q

a) IIPH OBBIIEHUHU JaBJiennst; 6) IpH yBeTHYeHNH TeMITepaTyphl; B) IIPH yAAJIGHAH aMMHaKa U3
pEeaKIMOHHON cMecH ?

5. BeryuciuTe MOJSIpHYIO KOHLEHTPAIHMIO SKBUBaneHTa 20%-HOro pacTBOpa CEpHOM KHCIOTHI
(mnotHocTH 1,14 r/™MI).

7. Paccunraiite pH 0,01 M pactBopa CH3COOH ( Koo = 1,74 - 10 '5)

7. Onpenemate maccy NaOH, nenons3sosarsoro st npurotosienus 200 M pacTBopa MHAPOKCH/IA
Harpus, ecim pH pactBopa pasen 10,

8. CocraBbTe MOHHOE M MOJIEKYJISIPHOE ypaBHEHME peakiuy ruapomusa CuSO,. Yiakute peaxImIo
CpeJlbl pacTBOpA.

9. llpuBesure Gopmy.ts coeuHeHHit, mposBisionux B OBP kak OKHCIHTENBHBIE, TAK H
BOCCTAHOBHTEIILHBIE CBOMCTRA.

10. CocrasbTe, HCMONB3Yst METOJ 3MEKTPOHHONO GamaHca ypaBHeHHe peaxuuu FeO + HNOj; (koH.)

VKaxxuTe OKHCIUTENb U BOCCTAHOBUTEb.
Petitunar-kouTpons Ne3

1. BerMuCIUTS 5./1.C. M HANKCATh CXeMy ralbBAHUYECKOTO YIEMEHTA, COCTABIEHHOTO H3 3JIEKTPOJIOB:
1) PtH; [0,01n HNO, «=21%

2) Zn [02M  ZnCl,  £=0,5

[Tomyyennsie pe3yIbTaThl HCIOIB30BATH IPH OTBETE HA 2-i U 3-1 BOIIPOCEHL.

2. Kaxas peaxnus GyaeT npoTekars Ha aHOJE TIPH 3aMbIKAHAU BHEIIHEH [T TaIbBAHIYECKOTO
3NIEMEHTa, YKa3aHHOTO B 1-M Bompoce?

3. Kakasi peaxuus Gymer mporekath Ha KaTo/€ IIPH 3aMBIKAHUH BHELIHEH TIENH FalbBAHHYECKOr0
9JIEMEHT4, YKa3aHHOTO B 1-M Bompoce?
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4. Kak usmensiercs pH pacTBopa B pHKaTOAHOM IIPOCTPAHCTBE TIPH 3IEKTPONIH3E BOJHOIO PACTBOPA
XJIOpU/Ia Kaus?

5. Kakoii mponece nmpoTekaer Ha rpapUTOBOM aHO/IE P ANEKTPOIIM3E BOAHOTO pactBopa KOH?

6. BEIMHCIUTE 37IEKTPOXMMHYECKUI SKBHBAICHT XJI0pa B JI/(A* yac).

7. Hepes pacTBOp HHTpaTa ABYXBAJIEHTHOTO META/UIA IPOIYCTHIIM TOK CHIoi 2A B TeueHun 40 MuH.,
IIPH 5TOM BblIenuIOCh 4,992 2 metanna. Hassath coib.

8. Kenesnple uszenus IpH HUKSTMPOBAHUH MOKPHIBAIOT CHAYATIA MEIBIO, a TOTOM HAKeNeM. Kakoii
MpoNece MPOTEKAET HA aHO/E TIPU IIOBPEXKICHUH 9TOr0 ABYXCIOHHOTO mokphiTas B 0,1 H. pacTBOpe
THIPOKCHA HATPUSA?

Eg. = —0,161 B; Ec,=+0,027 B; Ey; =— 0,128 B.

9. B 0,1 1. pacTBOpe CONSHOMN KMCITOTHI OIYIEHEI 110 OTAEIBHOCTH MeIHAs, cepeOpsaHas H 30/10Tas
npoBosioku. Kakas mpososioka Gy/ieT KoppoAMpoOBaTh ¢ BOAOPOAHON MEMOpH3aIueii?

Ecy =+0,154B; Eay =+0,348B; Eag =+0,277B; Eyp =-0,059B

10. B xaxoii cpejie py HapyLIEHNH OJIOBIHHOIO MIOKPBITHS XKele30 6yAeT 3anmiieHo Goee
HAJIeKHO:

0,1 5. HCI; 0,1 1. NaCl; 0,1 1. NaOH ?

5.2. Ilpome:kyTOMHAS aTTECTAIHS 10 UTOrAM OCBOCHMS JUCIUIITHHEI

Konmponsusie éonpocet 015 n0020moexu k 3auemy
1. OcHOBHEIE HOHATHS XUMHH: aTOM, XHMHYCCKHH JIEMEHT, HYK/IHBl, MACCOBOE YHCIIO HYKIIH]IA,

M30TOIBI, OTHOCUTEJIbHAS aTOMHAA Macca dJIeMeHTa, BenecTsa MOJIEKyIIpPHOro B HEMOJIEKYIAPHOTIO
CTPOEHHSL.

2. Enununa koaMyecTsa BelecTBa — Mok, MossgpHas Macca, MOJISIpHBIH 06heM.

3. CrexuoMeTpUYECKHE 3aKOHBL: 3aKOH COXPAHEHHs MacChl BEIECTR, 3aKOH IOCTOSHCTBA COCTABA,
3aKOH 3KBUBAJICHTOB, 3aKOH ABOIaJpo.

4. XAMHYECKUH SKBHBAJICHT, ()aKTOP SKBUBAJIECHTHOCTH, MOJIIPHAS Macca SKBUBAJICHTA,
SKBHBAICHTHBIH 00BEM, KOTMYECTBO 3KBUBAJIEHTOB, MAaTEMAaTHYECKOE BRIPAXKEHHE 3aKOHA
9KBHBAJICHTOB.

5. Coco0Obl BhIpaXkKeHHsl KOHIIEHTPAIMK PacTBOPOB (MOJIBHAS [0S, MACCOBas 0JIsl, MOJISPHAs
KOHIEHTpAIlKsA, 9KBUBAJIEHTHAsA KOHIIEHTPAIHA PACTBOPEHHOI'O BEIECTBA).

6. OKHCINTETbHO-BOCCTAHOBATENbHBIE peakiini. OKUCIUTENH 1 BoccTaHoBUTe M. CocTaBieHe
ypasHenuil OBP Metomom anexrporHoro 6ananca.

7. Crpoenne aroma. ATomHble opOuTanu. Ksantoseie uncia. Cummerpus opbuTaneit.
OHepreTHYECKHE yPOBHU U IOAYPOBHA. YHC/IO I0AYpOBHEH B 9HEpreTHIECKOM ypoBHe. Yncio
opburaneit B noaypoBHe.

8. Pacmipesienienue 3,1eKTPOHOB 110 OPOHTAISIM B MHOTODJIEKTPOHHOM aTOME: TIPHHIUIT HANMEHbIICH
sHepru, npasuiio Kieukosckoro, npunmun [Maynn, npasumo I'ynja.

9. DnekTpoHHas CTpyKTypa aToMoB M Ilepuoauueckas cucrema MenJielneesa, 5leKTPOHHBIE
CeMeHCTBa, 3JIEKTPOHHbIE AHAJIOTH. DIIEKTPOHHBIE (JOPMYIIBI AaTOMOB.

10. Ilepuomuueckuii 3akon. Ctpyktypa [Teproandeckoil CHCTEMBI: TIEPUOIbI, TPYIIIBI U TIOATPYIIIEL.
Merauisl ¥ HeMeTasuTe! B 1lepuonnueckoii cucreme. Vi3sMeneHne B eproiax u rpymnmax cBOMCTB
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JJIEMEHTOB (PaycoB aTOMOB, 3IEKTPOOTPHIATEILHOCTH, CPOJICTBA K 3JIEKTPOHY), OKACTHTEIHHEIX
U BOCCTAHOBHTE/ILHBIX CBOMCTB MPOCTHIX BEIECTB.

11. MexaroMHbIe B MEXKMOJIEKYISPHBIE B3aUMO/IeHCTBHS, BHIBI XUMHUECKOH CBA3M: HOHHAS,
KOBaJICHTHAS (II0JIPHAs M HETOJSIPHAs), METATAYECKAs, BOJOPOIHAS.

12. Mexanu3Mb1 06pa30BaHNs KOBATIEHTHOM CBA3K: OOMEHHBIN 1 JIOHOpHO-aK1enTopHbif. KpaTHeie
cBsi3u. JlenoKau30BaHHAs KOBAICHTHAS CBA3b. DHEPrusi M IJIHHA KOBAICHTHBIX CBA3CH.

13. CaolicTBa KOBANIEHTHO CBA3H: HOJSPH3YEMOCTD, HANPABIEHHOCTD, HACHIIIAEMOCTb.

14. 'nGpuwsaius opOuranett. I'eoMeTpust MONIEKYI ¢ PA3THYHBIM THIIOM THOPHAM3ALHAN
LIEHTPAIBHOTO aTOMA.

15. Monnnas cBsi3b. CTenens HOHHOCTH cBsi3d. CBOiicTBA HOHHOI cBs3u. CBoiicTBa BEIECTB ¢
HOHHOMU CBA3BIO.

16. Merammiaeckas cBsi3b. CBOMCTBA MeTamTHUecKoit cBsi3n. CBOMCTBA BEIECTB ¢ METAITHYECKOI
CBSA3BIO.

17. Bonopo/iHble CBS3H, BIMSHHE BOJOPOJIHOM CBA3M Ha (DH3HYECKHE CBOHCTRA BEIECTB.

18. Ban-1ep-BaanbcoBbl CuIlbl: IUIOIE-THITONBHOE, UHIYKIMOHHOE U JUCIIEPCHOHHOE
B3aUMOJICHCTBHA.

19. Komnnekchble coenmuenns. Kommiexcoobpazosareny u turanabl. XUMHYecKas CBS3b B
Komiuiekcax. HoMeHknaTypa KOMIUIEKCHBIX COEIMHEHMI.

20. O6mpue coiicTsa pactBopos. 3akon Payis. D6ymmockonus. Kprockormus. OcmotHyeckoe
JIaBIICHUE.

21. SnekTpoNUTEL. SNeKTpoIMTHYecKas Jucconuaris. Crenens guccornuanuu. GakTopsl,
BJIMSIONINE HA CTENeHb JUCCOIHALIUH.

22. CunbHBIC YJIEKTPOIATEL. AKTHBHOCTE HOHOB. MoHHas cuia pacteopos. Koaddumment
AKTHBHOCTH.

23. Ciabpie snextponuTel. Koncranta muccommanun. 3akon pas6asnenns Octranpia. CTyneHyaras
JUCCOIHAIM CIabbIX 3JIEKTPOJIUTOB.

24. KnCnoTHO-0CHOBHBIE PAaBHOBECHS! B BOJHBIX PacTBOpax. MoOHHOE MpOM3BeIeHHe BOIBL.
Boaopoisblii i ruApOKCHILHEI TOKa3aTeH. KHCI0THO-0CHOBHEIE HHIMKATOPEL.

25. Pacuer pH pacTBOpOB CHIBHEIX KHCJIOT U OCHOBaHH. Pacuet pH pacTBOpoB clrabhix KUCIOT 1
OCHOBaHHI.

26. I'naponus coneii. O6paTUMBIii THAPOIN3, W3MeHeHHE PH B 3aBHCHMOCTH OT COCTABA COJIN.
27. KoncranTa ruiposusa, e CBA3b ¢ KOHCTAHTAMM JUCCONMAINY CITaGBIX €K TPOIHTOB.
Heobparumsrii rugpoius.

28. OCHOBHBIE MOHATHS XMMHYECKON TePMOAMHAMUKH: TEPMOAHHAMHYECKAsT CHCTEMA, THITEL
TEPMO/IUHAMUYECKHX CHCTEM , BHYTPEHHSs SHEprus cucTeMsl. TepmMoanHaMudeckmit mporece ,
BHJIBI IPOLIECCOB(M300apHEIA, H30XOPHBII, U30TEPMUYECKHUIA.

29. TlepB1it 3aKOH TePMOAMHAMUKY. DHTANBIHNS. V3MeHeHne SHTATILINE CHCTEMSI TIPH
SK30TEPMHYECKUX U SHIOTEPMUYECKUX peakiusX. TepMoXuMuuecKre ypaBHEHH.

30. 3akoH ['ecca 1 clIe/ICTBHA U3 HEro. DHTANBIHHE 00pPa30BaHMUs BEMIECTB, pACUeT SHTAILITHH
PeaKITHH.

31. DuTponms cucremel. BTopoit 3ak0H TepMOAMHAMUKH.
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32. CeoGoauast sneprus ['uG6ca. Kpurepuit caMonponsBoabHOCTH XHMIUeCKoit peaKIuH.
Onpenenenue o TePMOAMHAMUYECKIM JAHHBIM BO3MOKHOCTH IPOTEKAHUA XUMHYECKOH peakiuy B
NpsAMOM U 00paTHOM HalpaBJICHHH.

33. Xumudeckoe paBHOBECHE: TEPMOJHHAMHYECKHI KPUTEPHH, IIPU3HAKH XHMHYECKOI0 PABHOBECHSL.
3aKOH JEHCTBYIONIMX MacC /IS XHMHYECKOTo paBHOBecus. KoncTanTa paBHOBECHS.

34. CBs3b KOHCTAaHTHI PABHOBECHS C H3MEHEHHEM cTanAapTHOH sHeprun I'u66ca. 3aBucuMocTh
KOHCTAHTBI PABHOBECHS OT TEMIIEPaTypEL.

35. Cmemmenne xumuyeckoro pasaosecus. [punrun Jle-Illatense. Biusaue TEMIIEPATyPhI,
AABIICHHS, KOHIIEHTPAIMI BEIECTB Ha COCTOSIHHE PABHOBECHS.

36. CropocTs XuMuyecKoi peakuun. DakTopsI, BIUSIONIHE Ha CKOPOCTE PeaKIuu. 3aKOH
ACHCTBYIOIIMX Macc JUIs CKOPOCTH XUMUYECKOH PEeaKIlii.

37.3aBHCHMOCTB CKOPOCTH XUMHYECKO# PEAKIHH OT Temneparypsl. 3akon Baut-I'odda. Vpasaenne
Appenuyca. Oneprus aktuBauuu. Karanusatops! u UHIHOUTOPBI.

38. DiIeKTPOXMMHYECKHE IPOIIECCHI B TATTBBAHAYECKAX JIEMEHTAX. CXeMbI FalbBAHHYCCKHX
JIIEMEHTOB. DJEKTPOJIHBIC peaKIiu. DIeKTpoaHbIe HoTeHIHATEL DJC rabBaHHIECKOrO 3IeMEHTA.
39.BonoponHas mKaia 3JeKTPOIHBIX TOTEHIHATIOB. CrannapTHBIe 3eKTpOoIHbIE TOTeHIHATEL. P
HAIPsHKEHUH METaJLIIOB,

40. 3aBHCHMOCTD JIEKTPOAHOTO MOTEHIMANTA OT KOHIEHTPALMH HOHOB B pacTBope. YpaBHeHHe
Hepuera. PacueT aeKTpoiHbIX IOTEHIMANIOB METAILTAIECKIX 3NIEKTPOIOB U BOJOPOIHOTO
3JIEKTPOJIa.

41. DnexTponus. DIeKTpoaHbIe peaKLUK Ha aHOJIe U KaTojie. 110c/Ie10BaTe b HOCTh BOCCTAHOBICHUS
OKUCJIUTENCH ¥ OKUCIICHUS BOCCTAHOBUTENIEH. DIEKTPOIHbIE PEAKIIMH TIPH 3TEKTPOJIH3E PACILIABOB
9JIEKTPOJTHTOB.

42. DneKTpoJIH3 BOJHBIX PACTBOPOB HIEKTPOTHTOR C HHEPTHEIMHU BJIEKTPOAAMH: PEaKIIHH Ha KaToJIe
U aHOJIC B 3aBHCHMOCTH OT COCTaBa 3NIeKTponTa. M3meHenue cocrasa pacTopa. DIEKTPOIIH3 ¢
PACTBOPHMBIM aHOJOM.

43. Pacyer Macchl MPOYKTOB 9JIEKTPOAHBIX PeaKilHii Ha OCHOBAHHH 00beIMHEHHOTO 3aKOHA
Dapaes.

44. Kopposus MeTaios. XuMugecKas KOppO3Hs. DNEeKTPOXHMHUYECKas KOPPO3HsI: AHOIHbIE |
KaTOHBIC TIPOLECCEL, 3aBHCHMOCTD THIIA JICTIOJIAPU3AIMH OT COOTHOLICHHS JIEKTPO/IHBIX
TOTCHIHMANIOB METallla U OKUCIHTENeH. MeTo/ 1B 3aIUuTEl OT KOPPO3UH.

5.3. CamocrosiTensuas paGora obyuaromerocs.

Konmponeneie éonpocer 0ns camocmosmensnozo uzyuenus:
Tema «HomenknaTypa HeOpraHHYECKUX COEMHEHHID

1. Dopmyna KUCIOTEL, HOPMAJTLHOI COMM M aM(OTEPHOTO IHAPOKCH/IA COOTBETCTBEHHO:
a) NH3, CaSO,, AI(OH); 0) HBr, Al2(SO4)s, Zn(OH),
B) HNO3;, NH4Cl, Ba(OH), 1) H,SO4, KHCO3, Cr(OH);
2. BaneHTHOCTB KHCI0TOOGPA3YIOMEro 3IeMEHTa B MapraHIeBoii KUCIoTe paBHa:
a) VII 0) VI B) IV r) 111
3. XnoproBatoii kicnoTe orBedaeT hopmyIia:
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a) HCIO 6) HCIO; B) HCIO; r) HCIO,4

4. Ha3zpaHHe XHMHYECKOTO BELECTBA, HMEIOIIErO dopmyiny CaHPO,

a) pocar xambuus  6) rumpopocdar kanbums  B) rEapokcodochaT Katbims r) meradocdar
KaJbIUs

5. Hueno aToMoOB B MOJIEKYIIe XPOMOBOH KHCIIOTBI PABHO:
a)4 6)35 B) 6 r)7

Tema «PacTBOpEI 2IIEKTPOIHTORY

1. MoryT cocyiecTBOBaTh B pacTBOPE MAphI BELIECTR:

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

2. Macca Bop! (B rpaMMax), KOTOPYIO ClIeyeT BhITapHTh 13 430Mi1 4%-Horo pactBopa (IJIOTHOCTE
1,047r/mm) cynbdhuna natpust, urober moxyauts 12%-ub1it pacTBOp, paBHa

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

3. Pacropumocts muxpomara kamust K,Cr,O; pasna 12,5r/100r Bogsr npu 20°C. YcranoBure,
KakoBa OyJIeT Macca HAaCHIIIEHHOrO PAcTBOPA, €C/IH JUIA IIPUTOTOBICHHS €ro MCHos30sano 400r
BOJIBI

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

4. Cvemamu 1n IM pacteopa u In 3M pacTBOpa CepHON KHCIOTHL Omnpenenute MOIAPHYIO
KOHIICHTPAIHIO CEPHOM KMCIOTHI B KOHEYHOM PacTBOpE

a) 1,5mone/n  ©) 2mMons/n  B) 2,5Momb/1 1) 1,75Moms/1

5. XnopH-nOHE! 06PA3yIOTCsl P PACTBOPEHHH B BOJIE BEIIECTBA, HMEIOIIEro GOpMyILy

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

Tema «I"anbBanmdecKHe 2M€MEHTHI»
1. Beraucmth noTeHmuan BOIOPOAHOTO 3IEKTPOHA B PACTBOPE YKCYCHOM KHCIOTHI C KOHIIEHTpaIueii
0,1 mone/s1. Crenens MUCCONHMALIN [T 3aaHHOM KOHIEHTPAIIMH KACIOTH o =0,013.
a).— 0,168 B; 6). - 0,153 B; B). 0,168 B; r). — 0,020 B.
2. MarnueByro IJIaCTHHY NIOMECTHJIM B PAcTBOP COJIM 3TOr0 METAILIA. W3mepenHblit moteHman Mg
OKasayics paBHbIM -2,40B. Berauciuts akTMBHYIO KOHIEHTPALMIO HOHOB Mg B pacTBOPE B MOJIB/J.
a). 3,46 107 MOJIB/JI; 6). 0,25 Mons/m; B). 4,17 10 MOJIB/IT; r). 6,91 10" MoB/.
3. BerauciauTs NOTEHIMATET METHBIX H HHKENEBBIX SEKTPOJIOB, TOTPEKCHHBIX B pactBopsl CuSQO4 1
NiSOj4 ¢ KOHIEeHTpanHsIMHu:
CuSO4 (ko3 duunent akruBHOCTH HOHOB ¥ = 0,16) 1 Cyy, = 0,1 Mos/1;
NiSOq (ko3¢ dumment akruBHOCTH HOHOB ¥ = 0,15) 11 Cp, = 0,1 MOIB/1.
a). 0,234 B; - 0.36 B; 0). 0,234 B; 0,3 B; B).0,234B;-0,3 B; 1).0,286 B; -0,3 B.
4. Borumcruts DJIC rabBaHHYECKOrO 3IEMEHTA:
Pb/Pb (NO3)y, Crn = 0, 01 Mons/it, y = 0,7 // AgNOs, Cpy =1 MomB/11, v=0,8/Ag.
CocraBuTh ypaBHeHMs peakiiiii, IPOTEKAOIIMX Ha AHOJIE M KaTOJe PAGOTAIONMErO HIeMEHTA.
a) 0,982 B; 6)1,04 B; B) 0,6 B; r) 0,54 B.
5. Beraucnuts DJIC cneayromeii ransBaHR4eckoil ey
Ag/0,01M AgNOs // 0,1M AgNO3 / Ag
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£=0,9 £=0,72
a) — 0,059 B; 6) 0 B; 8) 0,029 B; 1) 0,059 B.

Tema «Dnexrponus»

1. I1pu snekTposuse pacTBOpa XJIOPHAA Kaus 00pasyloTes:

a) Kaluii, BOAOPOJ, XJIOp, KHCIIOPOL; 0) ruAPOKCH T KaHs, BOXOPOJ, XJIOP;

B) THIPOKCHJT KaJIMsl, COJISTHAsH KUCIIOTA, KHCIOPO, I') Kanuii, BOZOPOJ, OKCHJT XJIOpa.
2) Kaxoii niporiecc NpoMCXoUT Ha MEJIHOM aHOJIE TIPH HIIEKTPONIH3E pactBopa NaBr:

a) OKHMCIIEHHE BOJIBI;

0) oxHcIeHHe HOHOB Gpoma;

B) OKMCJIEHHE MEJIH;

I') BOCCTAHOBJICHHE METH.
3) Ilpu snextpoymse BojHoro pactopa SnCl, Ha anone BeiienHmoch 4,48 n xiopa (H.y.). Haiitu
Maccy BBIIEIUBILErocs Ha KaTojie 0JI0Ba:

a)237r 6)11,85r B) 5,925 r r)474r
4) BemectBom, npH 971€KTPOsIH3E PacTBOpa KOTOPOTo 06pa3yeTcs KHCIOPOI, SBISETCS:

a) CuCly; 0) CuSOy; B) PbCl; r) SnBr.
5) B pesysbrare anektponusa Boxsoro pactsopa HF BogopoaHbIii moka3aTelis:

a) ysenuuwics; 0) yMeHBIIMIICS; B) ocrasicst 6e3 H3MEHEeHHIA.
6) Eciu B pacTBOp MM paciuiaB 3IEKTPOIATA IOIPY3UTh SMEKTPOJIBI H TPOIYCTHTE 3JIEKTPUYECKHIA
TOK, TO:

a) KaTHOHBI Oy/TyT JIBUraThCsl K KATOLY U IPUHAMATE OT HEro HIIEKTPOHEL;

0) KaTHOHBI 6yYT ABUraThCsA K AHOAY M OT/@BaTh EMY 3JIEKTPOHDI;

B) KATHOHBI OyyT IBHraThCs K KATOMAY U OTAABATH EMY 2JIEKTPOHBI;

r) KaTHOHBI OYYT IBUraThCS K aHOAY M IPHHUMATH OT HErO 2JIEKTPOHBL.

®onn  omenounsix  marepuanos (POM) s npoBeleHMS — ATTECTAIMH  YPOBHS
C(h)OPMHPOBAHHOCTH  KOMICTEHIH O0YYAIOMMXCSl 110 IUCIMIUTMHE O(DOPMISETCS OT/IENBHEM
JOKYMEHTOM.

6. YAEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCIHAIIJINHBI
6.1. KnuurootecneueHHOCTE
Haumenopanue iutepartypel: aBTop, Ha3BaHMUeE, BH/L Ton KHHUI'OOBECITEYEHHOCTh
M3/1aHUA, U3aTeNLCTBO H3aHUs

Hanuuue B anexTpoHHoM karanore 5C

OcHoBHas muTEpaTypa

1. Yeprosa 0.5, Kysypman B.A., [lunenko C.B. YueGuoe http://e.lib.vIsu.ru/handle/123456789/6185
nocofHe 1O XHMHH [ CTYAEHTOB HEXHMMHUECKHX 2011
HanpasieHuii u.I.— Boagumup: Bnl'V

2. Kysypman B.A., Yepnosa O.B, [Iumenxo C.B. YueGHoe http://e.lib.vlsu.ru/handle/123456789/2377
nocobue Mo XUMWUM IS CTYAEHTOB HEXUMMYEeCKHX 2012
HanpasjieHuii u. 1. — Bnagumup: Bal'y

3. Kysypman B.A., nnenko C.B., 3anopoxuetit U.B. http://e.lib.vlsu.ru/handle/123456789/4255
ITpakTHKYM MO XMMHH JUTS CTYACHTOB HEXHUMMUYECKHX 2015
HanpasjieHuid. — Brnagumup: Bal'V
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4. Opmu HA., Kysypman B.A., Apxumosa H.A. http://e.lib.vIsu.ru/handle/123456789/576
IIpakTHKyM 15 CAMOCTOATEINIBHOM paboThl MO XUMHMH IS 2005
CTY/ICHTOB HEXHMMWYEeCKMX HanpaBieHMil. — Bnaaumup:
Bal'y
HononuuTesnbHas Jutepatypa
I. Koposun H.B. Obmas xumus : yuebuuk ang By30B mo 2000 11 3x3
TeXHUYECKHM HANpPaBIeHHAM M CHELNAIbHOCTAM, — 2003 14 5x3
Mockea : Beiciias mixkona 2004 4 3K3
2005 11 3x3
2007 15 sx3
2008 1 2K3
2. I'nunka H. JI. O6uias xumus : yueGHoe nocobue a1s 1984 49 3K3
BY30B . — JleHHHrpa : Xumus

6.2. Ilepnoanyeckue W3IaAHNs

1. Poccmitckuit Xummueckuit Xypran (Kypman Poccmiickoro XuMmuueckoro ofmectsa
M. J[. 1. Menneneesa)

2. Kypnan "Ycnexn xumun"

3. Kypnan «M3ectns Axagemun Hayk. Cepus XUMHUECKas

6.3. HaTepHeT-pecypebl

http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
http://www.uspkhim.ru
http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru

o BOS Shibh e U B

7. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JIUCIIUILINHBI

st peanmsanyy MaHHON AMCIUIUIMHBI HMEIOTCS CTIENUAThHbIE TOMEIEHHS JUIS [IPOBENCHUS
3aHATHH JICKIMOHHOTO M IIPakTHYECKOrO0 THIIOB, TEKYIIEro KOHTPONS M| MIPOMEXKYTOYHOH
aTTeCTalHH, a TAK)Ke MOMEIIECHUA 1A CaMOCTOSATEIBHONW PabOTEL
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Pabouyro nporpammy coctasm M/é{

JOLEHT Kadephl XUMHH, K.T.H. 7 Jfﬁﬂﬂ QRe¢
Penensenrt
3a. kadenpoit npod. ob6paszosanus BUPO { [V,
K€ H., AL
4.'\/'

[Tporpamma pacemoTpera n ooGpena Ha saceanmH Kadepsi XHMuH
HpotoxonNe 7 0 o1 25.06- 2| roma

Kysypman B.A.

[Tabanuna E.A.

Kyxtun B.A.

3aBeayrommii kadexpoit Xumun / A pde.
(/

Pabouast nporpamma paccmotpena u oo6pena

Ha 3aCe/IaHuH YYeOHO-METOAMIECKON KomMuceun Hanpasiernus 08.03.0. TPOUTENTBECTBO

IpotoxonNe 1 or 34108 24 rom
Ipencenarens xomuccnn 7 )

Asnees C.H.

e
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JIACT PETUCTPAIIIA USMEHEHUN
B pabouyIo IpOrpamMMy JTHCIHILIHHEL
"Xumus"
00pa3oBarTe/bHO IPOrpaMMbl HATIPABIICHHS TOArOTOBKH 08.03.0] "Cmpoumenscmeo”,
HAaIPaBICHHOCTE: IPOMBIILIICHHOE U IPaXKIaHCKOE CTPOUTENLCTBO; TeILIOTa30CHAGKEHHE 1
BEHTUIISILKSA; aBTOMOOHMIIBHEIE JOPOTH

Homep Brecenr! uaMeHeHus B yacTh/pas/ienbl Hcnonuurens OcHoBaHue
M3MeHeHUs paboyeii nporpamMmel ®HO (HoMep U JaTa npoToKona
3ace/laHu Kageapsl)

3apenyrommit kKadenpoit XumMmuu /

Iloonuce QHO



Penensus
Ha pabo4ylo MporpaMMy AHCHUILIAHEL
«XUMUSD»
HampagjeHne noarotoBku 08.03.01 «Crpourenbcton
KBaiM(UKalus BBITYCKHUKA - GakanaBp, COCTABICHHYIO K.T.H.,
noueHToM Kadeapsl xumuu Bial'V Kysypman B.A.

Paboyas mporpamma AMCUMIUIHHBI «XHAMHESI MIPEJICTABJICHA HAa PELEH3UI0
kadeapoit xumuu Bil'V.

Pabovasi mporpamMma COCTOMT u3 5 OCHOBHBIX pa3ienoB, copMyITMpOBaHBI
LIEITH ¥ 33/1a491 OCBOEHHSI JUCIUIIIIMHBL.

B paccmaTpuBaemoii mporpaMme H3I0KeHBl: MeCTO JUCITHILIMHEL B CTPYKTYype
OIIOIT BO; xomnerenuuu obyuatomerocs, GpopMupyemMbie B pe3yabTaTe OCBOEHMS
AVCLHMIUIMHBL, CTPYKTypa M COJAEp)KaHUWe JUCHUIUIMHLIL, W BUABl 3aHATHIL
JloCTaTOYHO MOAPOOHO H3NOMKEHO COAEpIKAHHME PAa3NesoB AUCHUIIMHLL MMeercs
TeMaTHKa JIabOpAaTOPHOro MpaKTHKyMa, pasieibl [0 CaMOCTOATENbHON paGoTe
CTYNICHTa M OLEHOYHBIM CPeACTBAM I TeKymero koutpousi. [Iporpamma
CMOCOOCTBYST (POPMHUPOBAHMIO CHCTEMBI TEOPETHYECKUX 3HAHUI U MPAKTHYECKUX
YMEHHH, OCYIIECTBICHHIO OOY4YeHHs XHMHH B 00pa3soBaTeNbHBIX YUPEKICHHMSX,
KyJIbTYPHOMY, JHYHOCTHOMY Da@3BMTHIO CTYIEHTOB, I[IPEIyCMaTpUBaeT pPa3sBUTHE
KOMMYHMKaTHUBHO HaIlpaBJIEHHOCTH, CBSI3aHHOM c O3HaBaTENbHOM
JesITeIbHOCTBIO.

Copepkanue mporpaMMbl o0ecIieYHBAET CO3NAHHE M Pa3BHTHE OGA30BBIX
YMEHHMH ¥ HABBIKOB ISl HCTIONB30BAHHSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCLMIUIAH B MNPO(ECCHOHATLHON IeATeNbHOCTH, (OpPMHpPOBAaHHE MpeACTaBICHHIA
HayYHOr0 MHPOBO33PEHHS HA OCHOBE CHCTEMHBIX 3HaHMI O COCTaBe, CTPOEHUH U
CBOMCTBaX XMMHYECKHX JIEMEHTOB M MX COEJMHEHHI.

Penensupyemass paGouas mnporpamma 1o «XHMHH» CcOCTaBlIeHa B
COOTBETCTBMH C COBPEMEHHBIMU METOAaMHU I1e1arorH4ecKux TeXHOIOTHIA.

Pabouast mporpaMma AMCHMILTHHEL «XHMHS» COOTBETCTBYET MPE/IbABISIEMBIM
tpeboBanusm ®I'OC BO.

Penenszenrt

obpazosanust BUPO, k.men/gs 7 [IabanmuHa E.A.

Y




JIACT HEPEYTBEPKJAEHWS PABOUEN IPOTPAMMGBI JUCIIATIINHBI

Pabouas nporpamma omo6pena Ha 20 odd- 120 L3 y4eOHBI# rof

3 oT //ﬁ 124 a?angI[a

ITpoToxo 3acenanus kadenpsr Ne 70

3aBemyronuit kKadenpoit C/Z

/ /ﬁ///jwwg_/

Paboyast mporpamma o06pena a 20

[IpoToxon 3acenanus kadenper No

3aBenyromuit kadeapoi

Pa6ouas nporpamma omo6pena na 20

ITporokon 3acenanus kadhenapsr No

/20 yueOHEIH rox
oT roza

/20 yueOHBIH roj
oT roza

3aBenyromuit kaheapoi




