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1 HEJU U 3AJJIAYN OCBOEHUA INCHHUIIINHBI
Heap wu3ydyeHusi AUCHMIUIMHBI — TIPUOOPETEHHE CTYJIEHTAMHU TEOPETUUYECKUX
3HAHUW W TPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JIJII OCBOEHHUS MPOrpaMM JIHC-
LIUIUIMH TPOQECCUOHATBHOTO IMKJIA TOATOTOBKH OaKaJlaBpOB arpOUHKEHEPHOTO
npodpunsa.  JucuumruimHa <~ Oasupyercs  Ha  3HAHUAX ~ IMIKOJBHOTO  Kypca
00111€00pa30BaTEILHON CPEIHEH IIKOJIBI IO XMMUHU, MaTeMaTuKe, (Pu3nke.
3agaun:
- TOJIydeHHE YIUIYOJCHHBIX 3HAHUH O CTPOCHUHM U CBOMCTBAX HEOPraHUYECKHX
BCIIIECTB;
- U3Y4YCHUE TEOPETHYECKUX OCHOB U OOIIMX 3aKOHOMEPHOCTEW MPOTEKAHUS XWMH-
YECKUX PEaKInii;
- TIOJTyY€HHE MPEJCTABICHUN 00 OCHOBAaX AIEKTPOXUMHUU: XUMUUYECKUX UCTOYHU-KaX
AJIEKTPUYECKOMN SHEPTUH, SIICKTPOJIN3E, KOPPO3UU METAJIIIOB U UX 3aIUTE;
- OBJIaJICHHE METOIaMU XUMHUYECKOW HICHTU(UKAIIUHA BEIICCTB;

- 3JI0’KEHUE OCHOB 3HAHUI 00 3KOJIOIrMYECKUX MpodeMax OOIIecTBa.



2 MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII
B pesynbprate ocBOeHUS AUCIUIUTMHBI (OPMHUPYIOTCS CICAYIOMNE KOMIICTCHIITHMH
OIIK-2.
[lukn pucouIMHa OCBAMBAETCS HA NEPBOM Kypce BO BTOpOM cemectpe. Popma
KoHTposs — PI'P, ax3amen.
3ao4yHoe oOyudeHure MpernoiaracT OCBOSHUE TMCIUIUIMHBI Ha IIEPBOM Kypce, B IEpBOM
CEMECTpE C KOHTPOJIbHOU pabOTOM U cliaueii 3K3aMeHa BO BTOPOM CEMECTPE.
VYyeOHast nucuuriiHa «XUMHS» BXOAWT B 0a30BYI0 4acTh MaTeMaTHYECKOTO H
€CTEeCTBEHHOTO MuKkia. OpraHuzanus HW3y4YeHUs AUCHUIUIMHBI MPEayCcMaTpUBACT
YTEHUE JICKIIUM, TPOBEACHUE JIa0OPATOPHBIX 3aHSATHUM, CAMOCTOSTEIbHYIO pPadboTy
CTYJIEHTOB IO TEMaM JTACIHUIUINHBI.
JInst u3ydeHus: TUCIUIUIMHBI «XUMUSD» HEOOXOAUMBI CIEAYIOUIME 3HAHUS YMEHHS U
HaBBIKU:
3HaHMe: QyHIaMeHTalIbHbIE pa3fesbl OOIIe XUMUU, B T.4. XUMUYECKUE CUCTEMBI,
XUMUYECKYI0 TEPMO-AMHAMUKY U KHHETHUKY, PEAKIIMOHHYIO CIIOCOOHOCTH BEIIECTB,
XUMHUYECKYIO UACHTU(DUKAIIHNIO, TIPOIECCH KOPPO3UHU U METO]IbI OOPHOBI C HUMHU.
YMeHMe: HCIOJIb30BaTh 3HAHUSA B O0JaCTH XHMMHH JIs OCBOCHHUSI TEOPETHUYECKUX
OCHOB U MPAKTUKH MPU PEIICHUN UHKEHEPHBIX 3a1a4u B chepe AIIK
HABBIKM: BBITIOJIHEHUSI OCHOBHBIX XHMHUYECKUX JaOOpPATOPHBIX OIepanuid s
AKCIIEPUMEHTAIILHOTO MUCCIICIOBAHUS XUMUUYECKUX SIBJICHUM.
PesynbraThl W3ydeHHMs] IUCHMIUIMHBI  JIOJDKHBI  CIIOCOOCTBOBAaTH  OCBOEHUIO

MOCJICAYIOINNX CIICHUAJIBHBIX HpO(l)eCCI/IOHaHBHBIX JUCHUITIINH y‘lC6HOFO IJj1a”Ha.



2.1 Conep:xaTesibHO-JIOTHYECKHE CBSI3H TUCUUILIMHBI « XMMUD)

Conep;xaTenLHo-noquecxne CBA3HU

Ha3BaHUS Y4E€OHBIX JUCHUIUIMH (MOIYIHN) MPAKTHK

Ha xoTopsle onupaercs coaepkanue JaHHON

JUCUUTLITAHBI (MOJTYJIb)

JJI1 KOTOPBIX COACPIKAHNC HaHHOﬁ

JUCLUIUIMHBI SIBJIAETCS ONOPOU

Maremaruka
duzuka
MarepuaiioBeieHue.

KOHCTPYKIIHOHHBIX MAaTCPUAITIOB

Texuonorusa

buonorus ¢ ocHoBaMHU 3KOJIOTHU

besomnacHOCTh KU3HENEATEIHLHOCTH




3 KOMIIETEHIIMU OBYYAIOUIETOCS, ®OPMUPYEMBLIE B
PE3YJIBTATE OCBOEHUSA JUCHUIIJINHBI
[Tporiecc n3yueHus: TUCIUILIIMHBI HApaBieH Ha (GOPMHUPOBAHKE CIICTYIOIINX
kommneTteHu (B coorBercTBUn ¢ ®I'OC BO):
Oo6menpodeccuonanbubie komrerenuuu (OI1K):
OIIK-2: crtocOOHOCTBIO K UCTOIB30BAHUIO OCHOBHBIX 3aKOHOB €CTECTBEHHO HAYUYHBIX

JUCIMILTUH B TPOPECCHOHATBHON ACSITENbHOCTH.



3.1 [lepeuenb KOMIIETEHIINI

B pesynbrare nzyuenus: yueOHON AUCIUIIIMHBI
Homep/unnex Coneprxanue
oOyyaromuecs JOKHBIL:
c KOMIIETEHIIUH
Bianers
KOMIIETECHLINU (w1u ee yacTh) 3HaTh Ywmerp
HaBbIKAMU
Teoperuueckoe o0y4yeHue
OIIK - 2 | ciocoGHOCT | (hyHTAMEHTAIBHBIC UCIIONIL30BaTh 3HAHUS B | 0A30BBIX 3HAHUU U
BIO K pasneinsl o0melt | obmactu XUMMH  JUIA | yMEHUU s
WCIIOJb30BA | XUMHH, B T.4. | OCBOGHUS] TEOPETUYECKUX | U3YUECHUS
HUIO XUMHYECKHUE OCHOB M IIPAKTUKH IIPH | HOCIETYIOIINX
OCHOBHBIX | CUCTEMBI, peLIeHnu WH)KEHEPHBIX | TUCLUIUINH
3aKOHOB XUMUYECKYIO 3anay B obnactu AIIK. bopmynHupoBa-HUS
€CTECTBEHH | TepMOAUMHAMUKY U | OnpenensTtb BO3MOXKHOCTHU | IMPABUIIbHBIX
0 HAYYHBIX | KHUHETHKY, U IyTU CaMOIPOHU3BOJIb- | BEIBOJIOB u
JUCHUIUIMH | PEAKMOHHYIO HOTO NPOTEKaHMsI | OLIEHUBAHUS
B CIOCOOHOCTh XUMUYECKUX  IPOLIECCOB, | BO3SMOXHOCTHU
npodeccruo | BEIIeCTB. BBIOpAThH HanOoJee | UCIOJIb30BAHUS
HaJIbHOUN XHUMHYECKYIO ONTHUMAJIbHbIE XUMHUYECKUX
NESITENbHOC | HACHTU(UKALIUIO, [IPOTHO3UPOBAaTh CBOMCTBA | MaTE€pPUAJIOB B
M MPOLIECCHl  KOPPO3UH | DIIEMEHTOB u UX | IPOU3BOJICTBEH-
MeToJbl  OOpbOBI € | BKHEUIIMX  COEIMHEHHMH | HOW JAeATelbHOCTH
HUMH. IO TOJIOXKEHUIO AJIEMEHTOB | BBIIIOJHEHUS
KJIacCU(PUKALIUIO B MEPHOINYECKON CHCTEME | OCHOBHBIX
HEOPTraHWYECKUX .M. Menneneera XAMUYECKHAX
BEILIECTB, CTPOEHHUE | CPABHUBATH  IOJYYEHHBIE | JJAOOPATOPHBIX
IIPOCTBIX U CIIOXKHBIX | JaHHBIE U | olepanui
BemiectB. CBoiicTBa | uAEHTU(GUIMPOBATh HX C
XUMHUYECKUX MPUMEHSEMBIMU METO/IaMU
AIIEMEHTOB
(MeTamIoB)
METO/IBI aHaim3a
BEIIECTB
CBoiicTBa PacTBOPOB | UCIIOJIB30BAaTh OCHOBHBIE MatemaTuueckoro
HEDJIEKTPOJINTOB, 3aKOHBI B METOJla  aHalIu3a




ANEKTPOXUMUYECKHX | IPO(ECCHOHATBHOM MH(POPMALIOHHBIM

HPOLIECCOB JEeATETBHOCTH | U TEXHOJIOTUSIMH,
MPOTHO3UPOBAThH ¢buzuko-
TMIOCJIEACTBUS CBOEH XUMHYECKUMHU
npodeccuoHaIbHON METOAAMHU aHaJIN3a

JESTEIILHOCTH C TOUKU
3peHust OMOChHEPHBIX

IIpoueCCoB

4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI (MOAYJISA)
OO61mast Tpy10€MKOCTh JTUCIUIIMHBI COCTaBJIsieT 4 3a4eTHble eIMHMUBI, (Tadiuia
4.1):

Jlexmi — 36 yacoB
JlabopaTopHBIX 3aHATHI — 36 yaca

Hroro ayauropHsIX 3aHATHH — 72 yaca

CamocrosiTenbHas paboTa — 45 4vacoB
DK3aMeH — 27 4acoB
BCEI'O — 144 yaca




4.1.1 Crpykrypa nucuuiuinasl |l cemectp, | rog o6yuenus (ounoe o0yueHue)

No Paznen Bunpl yue6HO# paboThI, dopma:
n/n JACITUILIAHBI BKirovast CPC 1 Tpya0eMKOCTh | -TeKyIIEero
(MOyIIs), TEMBI (B yacax) KOHTPOJIA
<
= paszacna yCII€BaeMOCTH,
Q
(D]
e | < CPC (1o
8 ) =
s | 2 =
> = = HEOEIIAM
o 5 T
= = cemMecTpa);
e S = .
§ = . -IIPOMEKYTOIHOU
=
(Y
= 2N - S arrectanuu (10
o = = o =
5 | 2| 2| 59 )
% 2le & | ceMecTpam
2 = B8 | 8O
1 2 1-3 1. CtpoeHnue 51
2-5 BelllecTBa
2 2 1 1.1 BBoanas 9 2 7 | Koscnekr
nexkmusa. Keanrosas
MeXaHHYeCcKas
MOJICIIb CTPOCHUS
atoma. KBaHTOBBIE
qHpcIa.
3 2 1.2 Ctpoenue 11 2 2 7 | Tectel. 3amanue
MHOT'02JIEKTPOHHBIX Ne 2.
aTOMOB.
1 [Iepnonnueckas
3 CHCTEMA DJIEMEHTOB
J.1. Menneneena.
Ilepnonnueckue
CBOMCTBa
DJIECMEHTOB.
4 2 - 1.3 Kmaccer 9 2 7 | 3amaame Ne 1.
2 HEOPTaHUYECKUX TecTbl
BEIIIECTB
5 2 1.4 Onpenenenue u 11 2 2 7 | 3amanme Ne 3.
2 XapaKTePUCTUKU TecThl.
4 XUMHYECKOM CBS3H.




KoBanenTHast cBA3b.

1.5 IlpocTpancTBEH-
Hasl CTPYKTypa
MoJekyi. Teopus

rHOpUIN3AIHH.

11

3aganue Ne 3.

TecThl.

2. Oomme
3aKOHOMEPHOCTH
XUMHYECKUX

nmpouaeccoB

29

2.1 DHepreTuka
XUMUYECKUX
nporeccos. [1epBblii
3aKOH T€pPMOJMHa-

MHUKH

2.2 Bropoii 3aK0H
TEPMOJIUHAMUKH.
Oneprust [m06ca.
HamnpasienHocTh
XUMHYECKHX peaK-

A§70%1

Samanue Ne 4.

TecTnl.

10

6-7

XuMuueckas

KHMHCTHKA

10

3amanne Ne 5.

Koncmnekr.

11

Py6exHbIit

TECTOBBIN KOHTPOJIb

Tecter. UKP Ne
1.

12

7-12

10-16

3. PacTBOpHI.
OKHCIUTEILHO-
BOCCTAHOBHUTEJIb-

Hble MpoLecchl

36

13

11

3.1 PacTBOpBI.
O6u1me cBoiicTBa
pacTBOpOB

HERJIEKTPOJIUTOB

Samanue Ne 7.

TecTrl.

14

3.2 Crioco0bI

3amanne Ne 6.

10




10

BBIPAKCHUS
KOHIICHTPALIUK

pacTBOpoOB

TecTrl.

15

12

3.3 PacTBOpBI
3JEKTPOJIUTOB.
Kucnotno-
OCHOBHbBIE pEaKIuu

B pacTBOpax

16

3.4 PaBHoBecue B
pacTBopax
3JIEKTPOJIUTOB.
Jluccouuanus BOIbI,

Kn, KB, pH

3aganue Ne

TecTrl.

17

10

13

3.5 T'maponms
cosieil. DakTopswl,
BIIUSIOLIUE HA

TUJIPOJIU3.

3aganue Ne

TecTrl.

18

11

14

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIILHBIE

MPOLIECCHI

Samanue Ne

TecTrl.

10.

19

12

15

OKHUCIIUTETBHO-
BOCCTaHOBUTEIIbHEIE
CBOICTBA BEIIECTB.

Buns! peaknnii

3aganue No

TecTrl.

10.

20

16

Py6exHbIit

TECTOBBIN KOHTPOJIb

Tecter. UKP Ne

2.

21

13-17

17-19

4. DN1eKTPOXHUMH-

YECKHE MPOoUECChl

28

22

13

17

4.1 DnekTpoaHbIe
MOTEHLIAAJIBI
METAJIJIOB.
CrannmapTHbie

AJIEKTPOJIHBIE

Samanue Ne

TecTrl.

1.

11




MMOTEIHAIIBL.
YpaBHeHue
HepHcra.
I'anpBannyeckue

9JICMCHTBI.

23 2

14

18

4.2 Xumus
MeTaanoB. CrocoObl
TOJTy4YCHUS
METAJLJIOB.
WNnenrudukarus
KaTHOHOB

2+
meTtauioB: Fe®',

Fe3*. zn®* cu®

3amaune Ne 12.

TecThl.

3amauue Ne 14.

24 2

15

19

4.3 Koppo3sus
METAJIJIOB. 3alluTa
METAJIOB OT

KOpPPO3HH.

Bagague Ne 13.

TecTrl.

25 2

16

XUMUYECKUE
HMCTOYHUKH
3JIEKTPUYECKON
SHEPTHUU.
DneKTpoXuMHyec-
KHe

SHEPTrOyCTOHOBKHU

26 2

17

DIIEKTPOITH3.
3axonsl Dapanes.
IIpumeHeHue

9JICKTPOJIN3a

27 [IpomexyTouHas aTTecTamus

27

DK3aMeH

28

Hroro

144

36

36

72

Bcero 1444

3aueTHBIE €QUHULILI 4

IIpumeyanue:

Yucaurenpb — JIEKIUH;

3HameHaTeNnb — 1abopaTopHbIe PaOOTHI.

12




4.1.2 CtpykTypa IUCHUIUIUHEI (3a04HOE 00yUeHHE)

No Paznen Buner yaeOHOI paboThI, ®dopma:
/1 JIACIIUILTHHBI BKitouass CPC u TpyI0eMKOCTh | -TE€KYIIETO
s (MOJTyJIsT), TEMBI (B yacax) KOHTPOJIA
5 pasnena yCIIEBAeMOCTH,
2 % CPC (0
% o HENEIISIM
8| & S| w ceMecTpa);
o 2| s
S 8| & | = -
T 5 E § § HPOMEKYTOYHO
g a = < § 8 U arTecTauyu
2 e | B 8| 8 © (o cemectpam)
1 1. Ctpoenne 31
BellecTBA
2 1.1 Crpoenue aroma | 13 2 2 9 | 3aganme Ne 2.
3 1.2 Knaccer 9 9 3amganue Ne 1.
HEOPraHMYECKUX
BEILIECTB
4 1.3 Bugsr 9 9 3aganue Ne 3.
XUMHYECKUX
CBSI3€IA.
KoBanentHas cBs3b
5 2. O0mue 18
3aKOHOMEPHOCTH
XHMHYECKHX
NPOLEeCcCcoB
6 2.1 DHepreTuka 9 9 3amanne Ne 4.
XUMUYECKUX
IPOIECCOB
7 2.2 Kunetuka 9 9 3amanne Ne 5.
XUMHAYECKHX
peakuui
8 3. PacTBOpBI. 42
OKHCINTEIBHO-
BOCCTAHOBHMTEJILH
ble MPOoIeCChI
9 3.1 OOmue 8 8 3amganue No 7.
CBOICTBa pacTBOPOB
HEDJICKTPOJIUTOB
10 3.2 Cnoco051 8 8 3amanne Ne 6.
BBIpAKEHUS
KOHIICHTPALIUU
pPacTBOpPOB
11 3.3 PactBOpHI 8 8 3amanue Ne §.
ANEKTPOJIUTOB
12 3.4 Tuapoims coeit 8 8 3amanue Ne 9.

13




13

3.5 OxucaIuTeIbHO-
BOCCTAHOBUTEIHHBIE
peaKIuu

10

3amanue Ne 10.

14

4.
DIeKTPOXUMHUYEC-
KHe Mpouecchl

42

15

4.1 MeTtamnsl.
Mertamudeckas
CBS3b.
OneKTpoHbIE
MOTEHIMAEI
METaJIIOB.
I'anpBanmueckue
3JIEMCHTEI

11

Samanue Ne 11.

16

4.2 Koppo3sus
METAJIJIOB U 3alluTa

12

3amanue Ne 13.

17

4.3 DnexTponus

12

3amauue Ne 12.

18

4.4 Xumus
METAJIJIOB

3amanue Ne 14.

[Ipomexxyrounas
aTTecTanus

Bcero

144

119

4.2 Marpunia GpopMHPYEMbIX TUCITUTIIIMHON KOMITETEHITUI

Komnerenuu (BMecto nuudp — mudp u Homep
Kon- komnereHmu u3z ®I'OC BI1O)
BO o01ee
Paznensl u TEMbI JUCHUIUIMHBIL
4Jaco KOJIMYECTBO
OIIK-2
B KOMIIETEHIIH
i
Paznen 1. Ctpoenue BeniecTBa 16 + + + + + 1
Tema 1. Ctpoenue aroma 6 + + + + +
Tema 3. Kitaccel HeopraHu4ecKux 2 + + + + +
BEIIECTB
Tema 4. Xumnueckas cBA3b 8 + + + + +
Paznen 2. O6mme 14 + + + + + 1
3aKOHOMEPHOCTH XUMHYEeCKUX
NPoLeccoB

14




Tema 1. DHepreTrKa XUMHUECKUX

IPOLIECCOB

Tema 2. Xumnueckast KHHETHKA

Tema 3. PyOeXHBIN TeCTOBBII

KOHTPOJIb (paznen 1 — 2)

Pa3zgea 3. PacTBopbl.
OKucaIuTeILHO-

BOCCTAHOBHUTEC/IbHBIC IPOIECCHI

26

Tema 1. O0Omue cBoiicTea

pacTBOPOB HEIICKTPOJIIMTOB

Tema 2. CiocoObI BeIpaXKeHUS

KOHIIEHTPaLHUH

Tema 3. PacTBOpBI 2JIEKTPOJIUTOB

10

Tema 4. OxkucnuTensrHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

Tema 5. PyOexHbIN TECTOBbIHI

KOHTpoJsb Ne 2 (paznen 3)

Pa3znea 4. JjekTpoxumMmnyeckmne

MMpouecChl

16

Tema 1. DnekTponHble
NOTEHLMANBL. ['anpBaHNYECKHE

9JICMCHTbBI

Tema 2. XuMust METAIIIOB

Tema 3. Koppo3sust meramios u

3aluTa

Tema 4. XuMudeckre HCTOUHUKHA

ANEKTPUYECKON SJHEPTUU

Tema 5. DnexkTponus

HMToroBelit TECTOBBIN DK3aMEH

27

15




4.3 Copaeprxanue pa3aeiaoB AUCIUILITUHBI

NoNe

n/n

HazBanmne pasaciia

Coneprkanue pasziena B JUAAKTHYECKUX SIUHUIIAX

1. CtpoeHue BeliecTa

OcCHOBHBIEC TOHATHUS W 3aKOHBI: aTOM; OJJIEMEHTapHbIC
YaCTUIbl ATOMA; XUMUYECKUN 3JIEMEHT; U30TOIbI; aTOMHAas
opOHTaNb; KBaHTOBble uucia; npuHiun I[laymnu; npaBuio
I'yHpa; npyHUOMII MUHUMAIBHOTO 3amaca dHEPTUU; IPaBUIIO
Kneukosckoro; BAJICHTHBIE AJIEKTPOHBI; YCIIOBUS
BO3OYXKJICHUSI ~ aToMa; CTENEeHb  OKUCJICHMS;,  THUIIBI
XUMHUYECKUX 3JIEMEHTOB (MeTaynyeckue u
HEMETAJUTMYECKUE).

CtpyKTypa MepruOIUIECKOl CUCTEMBL: S, P, d, f- AIeMeHThI
U UX T[OJOXEeHHe B nepuoaunyeckor cucreme J.H.
MengeneeBa; mnepuoj, rpyIma; paguyc aroMa; SHEPrusd
WOHH3ALNH; SHEPrus CpoOJICTBA K 3JIEKTPOHY;
3JIEKTPOOTPULATEIIBHOCTh M UX W3MEHEHHUS B NEPUOJAEC M
rpyIIe.

KoBasieHTHas1, HOHHAs, METAINIMYECKAsl, BOJOPOJAHAS CBS3b.
MexaHu3mbl o0Opa3oBaHHS KOBAJIEHTHOM CBSI3H;
(bU3UYECKUN CMBICTT KOBAJICHTHOW CBS3U; G U T- CBS3W,
XapaKTEPUCTUKU CBSI3U: SHEPIUsl CBS3M, [JIMHA CBS3H,
KPaTHOCTb CBSI3H; MOJISIPHOCTH CBSI3U; JUIIOJIbHBIA MOMEHT

CBSI3U, HAIIPABJICHHOCTh CBsI3U; Teopus TuOpuan3anun A.O.

2. O0mue
3aKOHOMEPHOCTH

ImponeccoB

TepmoamHamuueckas cucrema, [IepBbIil 3aKOH TEpMOIUHA-
MUKHU. TepMoIuHaAMUYECKHE MOTEHIMANbI, QYHKIMH: BHYT-
pEeHHsA dHeprus, ’HTanpnusA. 3akoH ['ecca; ciencTBus u3
3akoHa ['ecca; cranmapTHas Temiora oOpa3oBaHUS M CTaH-
JapTHas TEIJIOTa CropaHusi; BTopoi 3akoH TepMOJMHAMMU-
KH. DHTponus; sHeprus ['ub0ca. TepMonnHamuueckue yc-
JIOBUSL CaMOIIPOU3BOJIBHOCTH, HAINPABICHHOCTH, T'PAHMI]
MIPOTEKAHNSI XUMUYECKHUX PEAKLIAM.

['oMOreHHble M TETEpOTEHHBIE XWMHYECKHE IPOLECCHI,
CKOPOCTb PEAKLUH; 3aBUCUMOCTb CKOPOCTH OT Pa3IMYHBIX

(baKTOpOB. 3aKkoH ,Z[CﬁCTByIOH.IHX MacC, KOHCTaHTa CKOpPOC-
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TH; 3akoH Bant-I'odda; sHeprus akTuBanum;, XUMHYECKOE
paBHOBecHE, €ro AMHamMudeckui xapakrep; IIpunnun Jle-

[[TaTenbe; KOHCTaHTAa PABHOBECHS.

3. PacTBOpBHI.
OKUCIUTEILHO-
BOCCTAHOBUTEJIHHBIE

IIpoHeCChI

PacTBOpBI, AMEKTPOIUTHI U HEAJIEKTPOIUTHI, (PU3UKO-XUMU-
YecKue CBOMCTBa: ocMmoc, nuddysus, 3akonsl Bant-I'odda,
3akoHbl Payns, antugpussl. Teopus 351€KTPOIUTHYECKOM
JMCCOLMALIMY; CTENIEHb TUCCOLMALNN, (aKTOPbI BIUSAIOLIIE
Ha CTENEHb AMCCOLMAILNH, CUIbHBIC U Clabble 3JIEKTPOIIHU-
Thl, MOJIEKYJISIPHO-MOHHBIE YpaBHEHMsI peakuuil. KoncranTa
JUCCOLMALUMKU CJIA0bIX 3JIEKTPOJUTOB; 3aKOH pa30aBlICHUS
OctBanbia, dSIEKTPOJIUTHYECKAss JAUCCOLMAIMS  BOJBI,
noHHoe npoussenenue Boabl, pH u pOH. ['unponus coneit,
Clly4au FMApoJin3a; (pakTopsl, BIUSIOIMINE HA THIPOIHS3.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINM; OKUCIICHUE;
BOCCTAQHOBJICHHE; OKHMCIMTEIH; BOCCTAHOBUTENIH; HOHHO-
JIEKTPOHHBIN METOJI COCTABJICHUS YPAaBHEHUH B pa3IMUHbIX
cpenax (KUCHbIM, IIEOYHOM, HEUTpajabHbIN), BaKHEHIINe
BOCCTAHOBUTEIM U OKUCIHUTENIU C TOYKU 3PEHHUS CTPOCHHUS
aToMa, THIbl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi
(BHYTpUMOJEKYJISIpHBIE, MEXMOJIEKYJIIPHBIE, JUCIPOIOp-
LIMOHUPOBAHUS, COMPONOPLHUOHUPOBAHUS); OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIE (JIEKTPOJHBIE TOTEHIMAIBI, pacdeT
OJIC; onpeneneHne HanpaBieHUs U TIIYOMHBI NPOTEKAHUS
peakiuii; 0cOOEHHOCTH B3aUMOJICHCTBUS METAIOB C KHC-

JJOTaMH OKHUCJIIMTCIIAMHU.
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4. DNEeKTPOXUMUYECKHE

MPOLIECCHI

Mertannuueckasi CBA3b, METAIJIMYECKAsl KPUCTAIMYECKAS
pelIeTKa; ABOMHOW AJIEKTPUYECKUN CIOW U AIEKTPOIHBIN
MOTEeHIIMAN; (GaKTOPbI, BIUSIONIUE HA IEKTPOAHBIN MOTEH-
yaji MeTajuia: Mpupoja MeTasuia, CIoCOOHOCTh K THOpUIH-
3allMy, KOHLEHTPAllud HOHOB METajula B pacTBOpE, TEMIIE-
parypa; CTaHIApTHBIA BOJAOPOAHBIN AJIEKTPOL U BOLOPOI-
Has IKajia 3JIeKTPOJHbIX NOTEHIIMAIOB; YpaBHeHne HepHc-
ta. [anpBaHmueckuii snemeHT JlaHmdmsa-Skobu; pacyer
O/1C, xumMuuecKkre MCTOYHMKH TOKAa: MaproHIOBO-I[MHKO-
BBl CYXOW 3JIEMEHT, CBUHLOBBIM CEPHOKHUCIIOTHBIM aKKy-
MYJISITOpP, KOHIEHTPALMOHHBIA M TOILIMBHBIA BOJIOPOJIHO-
KHUCJIOPOJIHBIN 3JIEMEHT.

Crioco0Obl MoMydyeHUs METAUIOB: TUPOMETAJUTYPTHsl, THAPO-
METAJTyprusi, 3JIEKTPOMETAUIYprusi. DIEKTPOJIu3 paciuia-
BOB U pacTBOpoB. [locienoBareabHOCTh pa3psiKu HMOHOB
P COBMECTHOM IPUCYTCTBUHU B PAcTBOpax, Kak (PyHKIUS
PaBHOBECHBIX JIEKTPOJHBIX MOTEHIHAJIOB.

DNEKTPOIN3 C UHEPTHBIM U PACTBOPUMBIM aHOJOM; DJIEKT-
POJIMTHYECKOE MOJYUYEHUE U OUYMCTKA METAJNIOB, HAHECEHUE
rajJjbBaHUYECKUX MOKPBITUH; 3akoH Dapajes, BBIXOJ MO TO-
KY.

Kopposust Meramios, npuduHbl BO3HUKHOBEHMs. Kiaccu-
(buKaiys KOppo3uH MO XapakTepy paspylieHus MeTalia, o
MEXaHU3My MPOTEKaHUs (XMUMHUYECKas U JIEKTPOXHUMHUYEC-
Kas); HISHTHU(HUKAIUS HOHOB Cu2+, Zn2+, Fez+, Fe3+;
pPaccMOTpEHHE BO3MOKHOCTU 3JIEKTPOXUMHUECKON KOppo-
3UHM B 3aJIaHHOM cpejie ¢ I0CTYIIOM KUCIIOpOJa BO3ayXa.
3amuTa METAUIOB U CILNIAaBOB OT KOPPO3MM, MX KIIACCH-
¢ukarus. JlerupoBanue, U30IALMMOHHOE MMOKPHITHE, METa-
JIMYECKHE MOKPBITUS, MPOTEKTOPHAS 3allluTa U 3JIEKTpO3a-
LIUTa, UHTUOMPOBaHKE, PallMOHAIbHBIA 1M0A00P KOHCTPYK-

IMUOHHBIX MAaTCPUAJIOB.
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4.4 JTaGopaTOpHBIi MPAKTUKYM

Ne Ne paznena HanmenoBanue 1a60paTopHbIX padboT TpynoeMKoCTb
/T | AMCHUIIIUHBI (dac.)
1. | 1. Crpoenue | Knaccel HeOpraHMYECKHX BEIIECTB 2
2 | BemecTBa Crpoenue aToma 2
3 Xumunueckue cBsizu. KoBaneHTHas CBA3b. 2
4 Teopus rubpuan3anuu. [IpoctpaHcTBEHHASI CTPYKTY- 2
pa MOJIEKYI
5-6 | 2. O0Ouume XuMHu4ecKass KHHETHKA, (PaKTOPBI, BIUSIOIINE Ha CKO- 4
3aKOHOMEPHO | POCTh XMMHUYECKHX peakiuil. XMMHYECKOe paBHOBE-
CTH cHe.
7 | XUMHYECKUX | DHepreTuKa XMMUYECKUX IPOLECCOB 2
g | Hpoucccos ITepBbiii pyOexHbINA TeCTOBBIA KOHTPOJb. MKP Ne 1 2
9 | 3. PactBopel. | CrtocoObl BeIpaKeHUsI KOHIIEHTPALUN PACTBOPOB 2
10 | Oxucmurens- | OGIMe CBOMCTBA PACTBOPOB HEDJIEKTPOJIHUTOB 2
11 | HO-BOCCTaHO- | KuCIOTHO-OCHOBHBIE PEAKIIUU B paCTBOPAX 2
BUTCIIbHBIC PaBHOBeCHE B pacTBOpax 3JIEKTPOIUTOB
12 | HPOLECChI I'maponus coneii; hakTopsl, BIUSAIOLINE HA THAPOIU3 2
13 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ITPOLIECCHI 2
14 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA 2
BEIIECTB
15 Bropoii pybexHbiif TecToBbIN KOHTpOsIb. TKP Ne 2 2
16 | 4. Dnektpo- ONEeKTpOaHbIE NOTEHIUAIBI METAIIIOB. ['.0. 2
17 | xumudeckne | CriocoObl MOTYYEHHs] METAUIOB. XUMHUS METAJUIOB 2
18 | mpomeccht Koppo3us metainos. 3amura oT KOppo3uu 2
Hroro
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4.5 ConeprkaHue caMOCTOSITENIbHOM paboThI U (POPMBI €€ KOHTPOJIS

Ne | Paznen nqucuuminunel (Monyis), | Beero Conepxanue ®opMa KOHTPOJIA
n/n TEMBI pazjerna 4acoB | CaMOCTOATENbHOM paboThI
1. | Pazgen 1. Ctpoenue BemiecTa. Pabota c yueOnoi | Onpoc, mnpoBepka
Tema 1. OcHOBHBIE KJIacChl He- 4 JIUTEPaTypOi: KOHCIIEKTa, OLICHKA
OpPraHUYEeCKUX COCIUHEHUN 1. ApucroBa I'.H., Cenre- | 3aganus Ne 1.
moB B.B. Xumuna: Meronu-
YecKHe yKa3aHHs K 3aJaHu-
SIM T10 BBIIIOJTHEHUIO KOHTPO-
JBHBIX padOT AJIs CTY/IEHTOB
arpoOMH)XEHEPHBIX  CIelua-
abHOCTeH. OmnopHbIE KOHC-
mexTel. — Mxesck,200
2. ApucroBa ['.H., Cenre-
moB B.B. Xumus: 3amanus
IUIE  KOHTPOJIbHOW paboThl
CTYIEHTOB  arpoOUHXEHEp-
HBIX CIIELUAJILHOCTEM.
Wxesck, 2007
Tema 2. Ctpoenue atoma. 3amanue Ne 1. IIpoBepka 3amanuit
U OLICHKA.
[Iepnonnueckas cucrema JI.W. KoHncnexr. [IpoBepka 3amaHuit
Menneneesa. Ilepuoau4HocTh 3ananue Ne 2. U OLICHKA.
CBOMCTB XMUMHYECKHX JIJIEMEH- 8
TOB
Tema 3. KoBaneHnTHas CBs3b. 3ananue Ne 3. [IpoBepka 3amanuii
U OLICHKA.
IIpocTpancTBeHHass CTpPyKTypa 3amanue Ne 3. [IpoBepka 3ananuii
MoJiekyn. Teopus rulpuamnsa- Y OLICHKA.
102078
2. | Pazmen 2. OOuume 3akoHOMEp-

HOCTH.

Tema 1. DHepreTuka xummyec-

3ananue Ne 4.

IIpoBepka 3amanwmii
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KHMX peakiui U OLICHKA.

Tema 2. Kunernka XuMHUYECKUX 10 | Koncnekr. 3aganue Ne 5. IIpoBepka 3amanuit

peakuui U OLICHKA.

Tema 3. PyOexHBIH TECTOBBIH 3aganusg Ne 1 - Ne 5. Tectol. | IIpoBepka 3agaHuid.

koHTpoJib. UKP Ne 1

Paznen 3. PactBopsl. Oxucnu-

TEJIbHO-BOCCTAHOBUTEIbHbBIE

MIPOLIECCHI

Tema 1. CriocoObl BbIpa)keHUs 3ananue Ne 6. [IpoBepka 3amanuii

KOHLIEHTpAaLlUU PacTBOPOB Y OLICHKA.

Tema 2. PacTBOphI HE3JIEKTpPO- 3aganue No 7. IIpoBepka 3amaHuii

JTUTOB 10 U OLICHKA.

Tema 3. PacTBOpbI 351€KTpOIIN- 3ananue Ne 8. [IpoBepka 3amanuii

TOB U OLICHKA.

Tema 4. I'mapoaus cosiei. 3aganue Ne 9. IIpoBepka 3amanuit

Tema 5. OkucnuTenbHO-BOCCTA- U OLICHKA.

HOBHTEJIBHBIE PEAKLUU 3ananue Ne 10. [IpoBepka 3amaHuit

Tema 6. PyOexHBINi TECTOBBIN U OLICHKA.

KOHTPOJIb 3ananust Ne 6 - Ne 10.Tectel. | IIpoBepka 3ananuit

Paznen 4. DneKTpOXUMHYECKUE

MIPOLIECCHI

Tema 1. DnexTpoaHble NMOTEH- 3ananue Ne 11. [IpoBepka 3amanuit

nuansl. ['anpBaHMYeckue oiie- Y OLICHKA.

MEHTBHI

Tema 2. Dnekrponus. 3ananue Ne 12. [IpoBepka 3amanuii

13 U OLIEHKa

Tema 3. Koppo3zus Meranios 3amanue Ne 13. IIpoBepka 3amanuit
Y OLICHKA.

Tema 4. CBoiicTBa MeTasIOB 3ananue Ne 14. [IpoBepka 3amanuii
U OLICHKA.

Htoro camocrositenpHas | 45

pabora:

Buna npomexxyrounoit arrecranuu (dk3ameH) — 274

Bcero camocrositenbHas pabora — 724
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5 OBPA3OBATEJIBHBIE TEXHOJIOT'MAU
OObpazoBatenbHbIE TEXHOJIOTUH AJIsl IPOBEACHHUS JIEKLUH, Ia0OpaTOPHBIX padoT,
camocTtosTenbHoi padotsl, YUPC u HUPC.

N3yyenne AUCIUIUIMHBI IOIPa3yMEBAET UCTIOIb30BaHUE UH(POPMAITMOHHBIX
TEXHOJIOTUU:
- MOMCK UH(OpMaIKKU B I100anbHOM cetn MHTEpHET;
- paboTa B AJIEKTPOHHO-OMOINOTEYHBIX CHCTEMAX;
- pabota OMOC By3a (nmoptain);
- MyJIbTUMEIUNHBIC JICKIIUH.
5 UnTepakTUBHBbIE 00pa3oBaTe/bHbIE TEXHOJIOTHH, HCIOJIb3yeMble B

AYAUTOPHLIX 3AHATHAX

Bun 3ansarus Hcnonp3yemblie HHTEPaKTHBHBIE 00pa30BaTEIbHbIC
Cemectp
(JI, JIP) TEXHOJIOTUHU
2 JI Nudopmannonnoe odyueHue
JIP Konrtekcnoe oOyuenue
JIP NmmurtanmonHoe o0ydeHne
Hroro:

[Tpumepbl HHTEPAKTUBHBIX ()OPM M METOJOB MPOBEACHUS 3aHSATHMA:
Nudopmarnmonnoe oOydyeHue — JICKIMM YUTAIOTCS C JIEMOHCTpAIMEH OMBITOB U UX
00CYyXKIEeHHUEM;

KontekcHoe 0o0ydeHHE — CaMOCTOSATENIBHOE BBIMOJHEHHUE J1aOOPATOPHBIX OIBITOB,
BBITIOJIHEHHE PACUYETOB, (DOPMUPOBAHHE BHIBOJIOB;

NmMmvuTtanronHoe o0ydeHue — paboTa B rpymmnax mo 2 4ejoBeKa Ha JaOOpaTOPHBIX
3aHSTUSX TPU BBINOTHEHUU JIAOOPATOPHBIX OIBITOB M PEHICHUU MPAKTHUYECKUX
3a7ad4.

Hcnonb3oBaHre MHTEPAKTUBHBIX MPE3EHTAIMNA U BUACOPUIBLMOB 110 TEMATUKE
3aHATUN. Icnionb30BaHME TECTOBBIX 3aJaHUM JJI1 IPOMEKYTOYHOTO KOHTPOJISA

OCTATOYHBIX 3HAHUU
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IIo OKOHYaHHA HN3Yy4YCHUA JAUCHUITIINHBI IMPOBCACHUC HHCHHHHHH&pHOﬁ
MUHHOJIUMIINA/JIbl C MO3IOBbIM HITYPMOM, BBIIIOJJHCHUCM IIPAKTHYCCKHX SaHaHHﬁ,

PCHICHUEM CUTYAaIMOHHBIX 3d/1a4.
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6 OHEHOYHBIE CPEACTBA JUIAA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, MTPOMEXXYTOYHOMN ATTECTAIIMHA IO UTOTAM
OCBOEHMUA JIUCHUITVINHBI *

6.1 Buabl KOHTPOJISI U aTTECTANUM, (DOPMBI OLIEHOYHBIX CPEACTB

B xozme KOHTpoJisI yCHEBaeMOCTH MPEAINOiararoTcsa Kak BHUABI TEKYLIEH, TaK H

HpOMe}KYTOLIHOI‘;I aTTcCTalln B BHUIC TCCTOBBIX OIIPOCOB, IMPOBCACHUA

IMPOMCIKYTOUHBIX  YCTHBIX W IIMCBbMCHHBIX, TCCTOBBIX OIIPOCOB, PCIOCHUSA

CUTYAlIMOHHBIX 3a1a4 B XO0€ CaMOCTOSITCIIbHOM pa6OTBI.

6 BI/I,Z[I)I KOHTPOJIAA U aTTCCTAallH, (I)OpMI)I OICHOYHLIX CPCACTB

No No Bunsl HaumenoBaHue O1nieHOYHbIE CpEeICTBA
n/n ceMecTpa | KOHTpOJIS U paszzeina yueOHOI dopma Konnuectso
aTTecTaluu JUCLIUIUIMHBL (MOYJIs1) BOIIPOCOB B
(BK, TAT, 3aJaHuU
[IpAT)
1. 1 BK Kitacesl Heoprannueckux | TecToBbIi 16
TAT COEMHEHMI KOHTPOJIb
OIIK2
2. 1 BK CrpoeHne aToMa TecToBblii 13
TAT KOHTpPOJIb
OIIK2
3. 1 BK KoBasieHTHast CBS3b TecToBblii 10
TAT KOHTpPOJIb
OIIK2
4. 1 TAT OHepreTuka XUMHUYECKUX | TecTOBBIN 10
OIIK2 peakuuin KOHTpPOJIb
S. 1 BK Kunernka xummnueckux | TecToBbIM 9
TAT peakuuin KOHTPOJIb
OIIK2
6. 1 BK UKP Ne 1. Crpoenne | TecroBslii 25
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Tar aToMa; KOBAJICHTHAsI | KOHTPOJIb
[IpATt CBS3b; DHEpPreTuKa
OIIK2 XUMHYECKUX  PEaKIIHii;
KHHETUKA  XHMHUYECKUX
peakuuii
7. BK CnocoOpl  BbIpakeHus | TecTOBBIN 11
TAT KOHIIEHTpALIKI KOHTPOJIb
OIIK2 pacTBOpOB
8. BK Oo6mue cBoiictBa | TectoBbiit 8
TAT pacTBOpOB KOHTpPOJIb
OIIK2 HE3JICKTPOJIUTOB
9. BK PacTBOpbI 371€KTPOIUTOB TecToBblii 13
TAT KOHTpPOJIb
OIIK2
10. BK IMuaponus coneit TecToBbIit 14
TAT KOHTPOJIb
OIIK2
11. BK OkucCIUTENBHO- TecToBbIi 13
TAT BOCCTaHOBUTEJIbHbBIE KOHTPOJIb
OIIK2 peakuuun
12. BK NKP Ne 2. Cmnocobwi | TecroBsrid 25
Tar BBIPKEHUS KOHTPOJIb
[IpATt KOHIIEHTPALIUU
OIIK2 pacTBOpOB; oOmue
CBOMCTBA pacTBOpOB
HE3JIEKTPOJIUTOB;
PacTBOPBI AJIEKTPOIUTOB;
TUIPOJIN3 CoJIeH;
OKHCITUTEIHHO-
BOCCTAHOBUTEIbHBIE
peakiuu
13. BK DneKTpOoaHbIE TectoBbIit 9
TAT TIOTEHIINATIBI. KOHTPOJTb
OIIK2 lanpBannveckue
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AJIEMEHTBI
14. 1 BK Koppo3sus MeTauioB. | TecTtoBbld 11
TAT CrocoOsl 3alUThI KOHTPOJIb
OIIK2 METAJJIOB OT KOPO3HH
15. 1 DneKTpoan3 TecToBblii 14
KOHTPOJIb
16 1
BK DK3aMeH 76
TAT
OIIK2

*TlonHbii (HOHI OIICHOYHBIX CPEJICTB IO TUCIUTUTHHE TPUBEICH OTISIBHO B IpriioskeHuu K PIT]

MeToauka TeKylero KOHTPOJI ¥ MPOMEKYTOYHOM ATTeCTANNH

OcBoeHME OCHOBHOM 00pa30BaTENbHOM MPOrpamMMbl  COINPOBOXKAAETCS
TEKYLIUM KOHTPOJIEM yCIIEBAEMOCTH U MPOMEKYTOUHOU aTTecTauend 00y4darouuxcsl.

Texkymuii KOHTPOJIb YCIEBAEMOCTH OOYy4YalOIIMXCA SBISETCA DJIEMEHTOM
BHYTPUBY30BCKOW CHCTEMBl KOHTPOJS KayeCTBAa NOJATOTOBKM CHELUAIUCTOB U
CHOCOOCTBYET aKTHBHU3ALMKM MO3HABATENIbHOM JEATEIbHOCTH OOyYarouuxcs B
MEXCECCUOHHBI MepuoJl Kak BO BpeMs KOHTAaKTHOM paOOThl OO0ydYarommxcs ¢
MpernojiaBaTesieM, Tak U BO BPEMsSI CaMOCTOSITENIbHON paboThl. TeKyiuii KOHTPOJIb
OCYUIECTBJISIETCSl MPENOAABaTeIeM M MOMKET IMPOBOAMTCS B CIEAYIOIIUX (opmax:
WHIUBUYIbHBIA U (WJM) TPYyNNoBOW ompoc (YCTHBIM WM TNHCHbMEHHBIN) Ha
3aHATHSAX; — 3ammTa  pedepara;  Mpe3eHTAlMsT  MPOEKTOB,  BBIIOJHEHHBIX
WHJUBUyaJIbHO WJIM TPYNION 0OydaromMXcs; aHaIu3 AEJIOBbIX CUTyalud (aHaau3a
BApUAHTOB peIIeHUs TPOoOIeMbl, 0O0OCHOBAaHWSA BHIOOpPA ONTHMAIBLHOTO BapHaHTa
peuieHus, Jip.); TEeCTUpPOBaHUE (MHCbMEHHOE WM KOMIIBIOTEPHOE); KOHTPOJb

CaMOCTOSITEIIbHON paOOThI CTYICHTOB (B MMCbMEHHOM UITH YCTHOU (hopme).
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[Io utoram TeKylIero KOHTPOJIS MPENOAABATENb OTMEYAeT O0YyYaroluXxcs,
NOPOSBUBIIMX OCOOBIE YCIEXH, a Takke OOyJarommxcs, HE BbBIIOJHUBIIUX
3arIaHuPOBaHHBIE BUIBI PAOOT.

[IpoMexyTouHas aTTecTalusi MpU3BaHa OLIEHUTh KOMIETEHIIMH, C(HOPMHUPOBAHHBIC Y
oOy4Jaronuxcsi B npouecce oOy4eHHus 1 00eCleUnTh KOHTPOJIb KauecTBa OCBOCHUS
nporpamMmbl. [{1si KOHTpOJisi pe3yibTaTOB OCBOCHHS OOyYaroUMMHUCA Y4eOHOIo
Marepuaia Mo nporpaMMe KOHKPETHOM JHUCLMIUIMHBI, IPOBEPKAa M OLEHKA 3HAHWUH,
MOJIYYEHHBIX 3a ceMecTp (Kypc), pa3BUTHsI TBOPUYECKOT'O MBIIUICHUS], PUOOPETEHUS
HAaBBIKOB CaMOCTOSATEIbHON paOOThl, yMEHUS NPUMEHSITh TEOPETUUECKUE 3HAHUS TIPH
pElIEHNH MPAaKTUYECKUX 3a/1ad, OLEHKU 3HAaHWW, YMEHUMH, HABBIKOB M YPOBHS
c(OPMHUPOBAHHBIX KOMIIETEHIIMI oOOy4aromuxcs MpeaycMaTpUBaeTcs 3adeT U

OK3aMCH.

KpuTtepun onieHnBaHus CTyIeHTA sl MOJYy4YeHUs 3a4éTa:

«3a4éT» - IEMOHCTPUPYET MOJTHOTY OTBETA MO CYIIECTBY MOCTABICHHBIX BOIPOCOB;
JIOTUYHOCTb, MIOCJIE0BATEIbHOCTD U IPONOPLUOHAIBLHOCTD U3JI0KEHUSI MaTepraa;
3HaHHWE OCHOBHBIX OHATUN U TEPMUHOB I10 JUCLUIUINHE, YMEHHUE UX UCIIOJIb30BAaTh,
paccykath, 0000111aTh, A€J1aTh BHIBOJbI, 000CHOBATH CBOIO TOUKY 3PECHHS; YMEHHE
CBS3aTh OTBET C IPYTUMU JUCIUTUTMHAMM 10 CIIEIUATILHOCTH U C COBPEMEHHBIMU
npo0iieMaMu; 32 HEMOJTHOE 3HAHKWE MaTeprasa, HO HEJJOCTaTKH B MTOATOTOBKE
CTYZ€HTa HE IOMEIIAIOT €My B JaJIbHEHIIIEM OBJIaI€Th 3HaHUSIMU IO CIIEUaIbHOCTH
B IEJIOM.

«He3a4ém» - 1eMOHCTpUpPYET HE3HAHKE OOJIbIIIEH YAaCTH MaTepualia, KOTOpoe
CBUJIETEIHCTBYET 00 CJIa00M MOHMMAaHWH WJIM HETIOHUMAHUH TIPEIMETa U HE
MO3BOJIUT €MY OBJIAJIETh 3HAHUSMU 110 CHEIHATLHOCTH; TIPH OTBETE JIOMYyCKaeT
rpyObie OIMOKH, KOTOPBIE HE MOKET UCTIPABUTh JAaKe MPU MOMOIIH MTPEerojaBaTesl.
DK3aMeH MOXET ObITh MPOBENCH B YCTHOU ¢opme, B (popmMe MUCHMEHHON padOThI
WIA TECTUPOBAHUA. OK3aMEHBI OIEHUBAIOTCA M0 YEThIpeXOauIbHON CHCTeMe:

COMJIIUYHO)», «XOPOULOY, «ydoeﬂemeopumeﬂbHo», «HeyéoefzemeopumeﬂbHo»,
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Kpumepuu oyenku ycmnozo omeema na sk3amene

Ouenka «5» CTaBUATCS, €CIIA CTYJCHT:

— [Toxa3piBaeT riyOOKO€ M IOJHOE 3HAHWE M IOHMMAaHHE BCEro 00bEMa
OPOrpaMMHOIO MarTepuaia; II0JHOE€ IIOHMMAaHWE CYHIHOCTH pPaccMaTpUBAEMBbIX
TOHSITUU, ABJIEHUN U 3aKOHOMEPHOCTEN, TEOPHM, B3aUMOCBA3EH;

— YMeeT COCTaBUTh IOJHBIM M NMPAaBUJIBHBIM OTBET HA OCHOBE H3YYEHHOTO
MaTepHualla; BBIACIATH IVIABHBIE IIOJIOKEHUS, CAMOCTOSTENBHO NOATBEPKIAATh OTBET
KOHKPETHBIMU NpUMEpaMH, (pakTamH; caMOCTOSITEIbHO U apryMEHTUPOBAHO JeNaTh
aHaynu3, 000OIIEHNs, BBIBO/IBI. Y CTaHABIMBAaTh MEXIPEIMETHbIE (Ha OCHOBE paHee
NpUOOPETEHHBIX 3HAHWN) M BHYTpHUIpEIMETHbIE cBs3H. I[lociemoBarenbHo, YETKO,
CBA3HO, 0OOCHOBAHHO M 0€30IMO0YHO U31arath y4eOHbI MaTepHall; 1aBaTh OTBET B
JIOTUYECKON IOCJIEI0BATEIBHOCTH C HCIOJIB30BAHUEM IPUHATOM TEPMUHOJIOTHY;
nenarb  COOCTBEHHBIE  BBIBOJABI;  (POPMYJNIHMpPOBATH TOYHOE  ONpPENENICHUE W
VCTOJIKOBAaHUE OCHOBHBIX IOHSTHI, 3aKOHOB, TEOpPUM; IPU OTBETE HE IOBTOPSTH
JOCJIOBHO TEKCT Y4eOHHMKa; U3JlaraTb MaTepuall JUTEPATYPHBIM S3bIKOM; MPABUIIBLHO
U 00CTOSATENBbHO OTBEYaTh Ha JIONOJHMUTENIbHBIE BONPOCHI MPENoAaBaTEIs.
CaMOCTOATENBHO M pallMOHAIbHO MCIIONb30BaTh HarJsAHbIE MOCOOHWs, MPUMEHATH
CUCTEMY YCIIOBHBIX 0003HAYEHUU MPHU BEICHUU 3aMUCEH, COMPOBOXKIAIOIIUX OTBET.
JlommyckaeT He 0oJiee 0IHOTO HEA0UYETa, KOTOPBIM JETKO UCIPaBIISIET 0 TPEOOBAHUIO
IIPENO1aBaTeIs.

Ouenka «4» CTaBUTCS, €CIIA CTYJECHT:

- IToka3pIBa€T 3HAHMSI BCETO M3YYEHHOIO IPOrpaMMHOro Marepuana. [[aér
IIOJIHBI WM TPABWIBHBIA OTBET HAa OCHOBE H3YUYEHHBIX TEOPH; HE3HAYUTEIbHBIC
OIIMOKH M HEJOYETHI MPU BOCIPOU3BEIECHUN M3YUYEHHOIO MaTepHalia, OnpeieseHHs
MNOHSTUNA Jlal HETOJIHbIE, HEOOJIbIINE HETOYHOCTH NPU HCIOJB30BAHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M OOOOIIECHUSIX W3 HAOIIOJACHUN M OIBITOB; MaTepHall
M3JIaraeT B OMNPEJEICHHOM JOTUYECKOM MOCIe0BaTEIbHOCTH, IPU ATOM JOMYCKaeT
OJIHy HErpyOyro omuOKy WU He 0oJiee IBYX HEJOUYETOB U MOXKET WX HCIPABHUTH

CaMOCTOATCIBbHO IIpHU Tp€6OBaHI/II/I WJIN IIpH HEeOOIBIIION IMOMOIIHU MPECIIoaaBaTeCisd; B
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OCHOBHOM YCBOWJI Y4eOHBbII MaTepuan; MOATBEPKAAET OTBET KOHKPETHBIMU
IpUMEPAMH; MPABUIIBHO OTBEYAET HA JOMOJIHUTEIbHBIE BOIIPOCHI PENO1aBATEIS.

— YMeeT caMOCTOSATEIbHO BBIACIATH IVIABHBIE IIOJIOXKCHUS B H3YyYEHHOM
MaTepuaiie; Ha OCHOBaHMU (AKTOB M NPUMEPOB 0000IIaTh, JeiaTh BBIBObI,
YCTaHABJIMBATh BHYTPUIIPEIMETHBIE CBS3U.

- He oOnagaer [10CTaTOYHBIM HAaBBIKOM pabOThl CO  CIPaBOYHOMN
JUTEPATYpOi, Y4eOHMKOM, IMEPBOMCTOYHMKAMU (MIPABUIBHO OPUEHTUPYETCS, HO
paboTaeT MeJJICHHO).

Ouenka «3» CTaBUTCS, €CIIU CTYICHT:

- VY cBOMII OCHOBHOE COJIEp)KaHUE YUEOHOr0o MaTepHalia, HO UMeeT MpoOeIibl B
YCBOEHUU MaTepHalia, He MPENSTCTBYIOIUE JalbHENIIEMY YCBOCHUIO TPOrPaMMHOTO
Marepuana,

- Marepuan u3naraetr HECUCTEMaTU3UPOBAHHO, (parMEeHTapHO, HE BCerja
MOCJIEIOBATEIBHO;

- [Toka3piBaeT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTh OTAEIBHBIX 3HAHUU U
YMEHHUI; BBIBOJIBI M 0000IIEHNS apryMEHTUPYET ¢1a00, TOIMyCKaeT B HUX OIIMOKH.

- Homyctun oOmMOKM W HETOYHOCTH B HKCIOJB30BAaHUM  HAYyYHOU
TEPMUHOJIOTHH, ONIPEIEIICHUS MOHATUI JaJl HEAOCTATOYHO YETKHE;

- HcnpiTbIBaeT 3aTpyAHEHUS B NPUMEHEHHM 3HAHHUM, HEOOXOIUMBIX MJis
peuIeHus 3aa4 pa3InyHbIX TUIIOB;

- OTBeyaeT HEMOJHO Ha BOMPOCH MpenofaBatTeis (Ymyckas U OCHOBHOE),
WIM BOCHPOM3BOJUT COJAEpNKaHHE TEKCTa yuyeOHMKA, HO HEJAOCTATOYHO MOHHMMAET
OTJIEJIbHBIE MTOJI0KEHNUS, UMEIOIINE Ba)KHOE 3HAYEHNE B 3TOM TEKCTE;

- OOHapyx’uBaeT HEAOCTATOYHOE MOHUMAHUE OTACJIbHBIX MOJOKEHUU MpHU
BOCIPOM3BEICHNN TeKcTa ydeOHMKa (3amuceil, MepBOMCTOYHMKOB) MM OTBEYAET
HEIOJIHO Ha BOMPOCHI IIPEToAaBaTels, 10nycKasi OHY-ABe rpyObie OMNOKH.

OueHka «2» CTaBUTCS, €CJIA CTYJICHT:

- He ycBowi1 1 He pacKpblll OCHOBHOE COJIEpKaHUE MaTEpHaNIa;

- He nenmaeT BEIBOJIOB M 0000IIICHMIA;
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- He 3HaeT W He mOHMMAeT 3HAYMTEIBHYIO WJIH OCHOBHYIO 4YacTh
IPOrPaMMHOTO MaTepHaa B Ipejieax MOCTaBJICHHBIX BOIIPOCOB;

— HNmeer cnabo chopMupoBaHHBIC W HEMOJIHBIC 3HAHUS W HE YMEeT
HPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOTIPOCOB M 3a]1a4 10 00pasily;

— [Ipu oTBeTe (Ha OMMH BOIMPOC) MOMyCKaeT 0oJjiee MBYX TPYOBIX OMIMOOK,

KOTOPBIC HC MOKCT UCIIPABUTH JaXKC IIPU ITOMOIIH ITPCIIOAaBaTCIIA.

IIprMepbI OLIEHOYHBIX CPEACTB:

a) TECThI C HHCTPYKITUEH «JIOTIOJIHUTEY - JJI BXOIHOTO KOHTpOoJs1 (BK);

0) TeCThl ¢ MHCTPYKIMAMHU «BBIOEpUTE NMPABHIIbHBIM BapHaHT OTBETAa M YCTAHOBUTE
COOTBETCTBHE» - Il TeKyniel ycneBaemocTH (TAT):;

B) TECThl C HWHCTPYKIHMSAMHU <JIalTe, TIOJIHOEC PCIICHHE 3aJlaHuii, BBIOEpPUTE
MPaBWIbHBIM BapHaHT OTBETA, YCTAHOBUTE COOTBETCTBUE U JOMOJHUTE» - A

npoMmexxyTouHol arrectaiuu (IIpAr).

Bapuant Ne 1 «Cmpoenue amomay

Mononnume:

1. ATomHas opOUTaIb — 3TO ... .

2. Bce xumuyeckue 3J1eMeHThI IeTIAT Ha CIIeyIoue TUMbL: 1) ... . 2)....
3. 'naBHOEe KBAHTOBOE YMCJI0 0003HAYAIOT OYKBOM ... , IPUHUMAET 3HAYCHHUE ... ,
XapaKTepHU3yerT ... .

4.PeanbHast 2JieKTpoHHAs (hOpMyJia UMEET BUL ... .

5. I'pynma — 370 ... .

6. DIEKTPOOTPULIATEIHLHOCTh KOJTUYECTBEHHO XapaKTepHU3yeT CBOMCTRA: 1) ...

2) ...,

yeM 6osibiiie OO0, TeM cuiibHee BhIpakKeHbI CBOMCTBA ... .

7. B nepuopax ciaeBa HalpaBo paguyc aToMa ... SHEPTUs CPOJICTBA K DJICKTPOHY ... ,

020... yBenInunBaIOTCs CBOMCTBA ... .

Ykasccume HOoMeép npaesuibHOo20 omeema
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8. DnekTpoHHas popmyia 2s’°2p® COOTBETCTBYET aTOMY:

1) B; 3) N;
2) C;4) o.

9. Tpu cB00OIHBIE 3d — AO. UMEET aTOM:
1) Cr; 3) V;
2) Sc; 4) Ti.

10. Ins kuciopoia xapakTepHa CTENEHb OKUCIICHUS:
1) -2,0,24; 3) -20,46;
2) -2-10,2; 4) -2,012.

2+
11. Dnexrponnas popmyia voHa 3 3s* 3p° COOTBETCTBYET aTOMY:

1) Ca; 3) Sc;
2) K; 4) Cl.
12. Atomy Fe B BO30Y>KICHHOM COCTOSTHMH COOTBETCTBYET (hopMyJa:
1) 4s'3d°4p'; 3) 4s°3d°4p?;
2) 4s*3d’; 4) 4s'3d°4p>.

13. Husmmas creneHb OKUCICHUSI IJIs1 SJIEMEHTA C 3JIEKTPOHHOU (opMyIioit
4s*3d'°4p* paBHa: 1) -2; 3) -1;
2) -3; 4) -4,

Bapuant Ne 2 «Cmpoenue amomay

Honoanume:
1. OpOuTasbHOEe KBAHTOBOE YHCJI0 0003HAYaeTCsl OYKBOH ... , MIPUHUMAET
3HAYCHHE ....... , XapaKTEPHU3YeET .......... :

2. Merammnyeckue XUMHUICCKHE SJIEMEHTBI HMEIOT 0COOCHHOCTH: 1) ........ :
2) e .
R) I :

3. Ilpunuun [Taynu yutaercs Tak: ............ .

4. CBoWCTBa XUMHUYECKUX DJIEMEHTOB U3MEHSIOTCS IEPUOANYECKHU TIOTOMY,

TO ..covvvnnn. .
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5. Ilepuon — 310 ............. .

6. KonnuecTBeHHOI XapaKTePUCTUKON METAITTMYECKIX CBOMCTB — SIBISIETCS
BEJIMYMHA, HA3bIBAEMA ........... , 0003Ha4yaeTcs OYKBOH ............. :

7. B VII rpynmne (rmaBHO# noarpymme A) ot actata K Gpropy paamyc atoma ... ,

SHEPTHUs CPOJICTBA K DIIEKTPOHY ........ ,000 ....... , HeMETAJJTNYECK1E CBOMCTBA

Ykasrcume HOMeED npasuibHO20 omeema

8. DnekTpoHHas popmysa 3s°3p> COOTBETCTBYET aTOMY:

1) Al; 3) P;
2) Si; 4) S.
9. Yetslpe cBoOOAHBIE 3d — AO. UMEET aTOM:
1) v; 3) Ti;
2) Sc; 4) Cr.
10. [Iia xpoMa XapakTepHa CTENEHb OKUCIIEHUS:
1) 0,236; 3) 01,24;
2) 0345; 4) 0,2.35.

-
11. DnextponHas Gopmyiia voHa D3s”3p° COOTBETCTBYET aTOMY:

1) s; 3) K;
2) CI; 4) Ca.
2. Atomy V B B030Yy>XJIEHHOM COCTOSIHUM COOTBETCTBYET (popmyria:
1) 4s'3d%4p'; 3) 4s°3d°;
2) 4s'3d*; 4) 4s*3d°4p*.

13. Husimas creneHb OKMCICHUS IS JIEMEHTA C JICKTPOHHOU hopMoit 4s°3d°4p°
paBHa:
1) -3; 3) -4;
2) -1; 4) -2.
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Bapuant Ne 3 «Cmpoenue amomay
/ononnume:
1. AToM — 370 ............ .
2. M30Tombl — 310 ........ :
3. CiuHOBOE KBAHTOBOE YHCJI0 0003Ha4YaeTcst OyKBOMH .......... , IPUHUMAET
3HAYEHHUS ......... , XapaKTEPHU3YET .......... .

3.Bo30yxkaeHue aToMa BO3MOXKHO, IPU YCIOBUSIX: 1) .............

5. T'naBnas noarpynma (A) - 310 ......... :

6. KonmnuecTBEHHOM XapaKTEpUCTUKON HEMETAJUIMYECKUX CBOWCTB ABJISECTCS
BEJINYMHA, Ha3bIBaeMas ......... o0o03HayaeTcs OyKBOH .......... :
7. B rpynmax ( riaaBHBIX MOATPYIIAX A ) CBEPXY BHU3 PAJUYC aTOMA ..............

DHEPrus MOHU3ALUH .......... , O30 ..., yBeIMUYHNBAIOTCS CBOMCTBA ............. .

Ykarccume HOMED npasuibHO20 omeema

8. DnexTponHast popmyiia 3s°3p° COOTBETCTBYET aTOMY:

1) cCI; 3) P;
2) S; 4) Si.
9. JIBe cBoOOomHBIE 3d — AO. IMEET aTOM:
1) v; 3) Sc;
2) Ti; 4) Cr.

10. [Ins xene3a xapakTepHa CTETIEHb OKUCIICHUS:

1) 0124 3) 0348
2) 0,2,3,6; 4) 0,2,35.

11. DnextponHas GopMyiia voHa 2> 4s°3d'® COOTBETCTBYET aTOMY:
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1) Ga; 3) As;
2) Ge; 4) Se.

12. ATomy Mn B BO30YXICHHOM COCTOSTHUU COOTBETCTBYET (hopmyia

1) 4s'3d°4p'; 3) 4s°3d°4p’;

2) 4s'3d°4p’; 4) 4s°3d’ .
13. Husmias creneHb OKHCISHUS JIJIS 3JIEMEHTA € AJICKTPOHHOU opMyItoit 4s°3d*°4p®
paBHa: 1) -3; 3) -4,

2) —1; 4) -2.
Bapuant Ne 4 «Cmpoenue amomay
Mononnume:
1. XuMHU4Y€eCKHUI 3JIEMEHT - 3TO ............ .
2. B coctaB aTOMOB BCEeX XUMHYECKHUX JICMEHTOB BXOIAT CJICIYIONTHE
AJIEeMEHTAapHbIE YACTUILIBL: ........... :
3. MaruuTHOe KBAaHTOBOE YUCJI0 0003HAYAIOT OYKBOH ........ MPUHUMAET 3HAYEHUS
....... , XapaKTePU3YET ............ .
4. IlpaBuno I'yHaa rmacur: ............ .
5. HeMetammmyeckue XuMHIECKHUE DIEMEHTBI HMEIOT 0COOCHHOCTH: 1) ... .
2) ...
3)....

6. [To6ounas nmoarpymmna (B) - 310 .......... .
7. B | rpynmne ( rmaBuo# moarpynmne 1A ) ot iutust k ppaHiuio paguyc atoma ...,
SHEPrusl MOHU3AIUH ....... ,000 ....... , METAJUINYECKUE CBOWCTBA ........ :
Ykaorcume nomep npasunvnozo omeema
8. DnexTpoHHas popMyina 2s’°2p* COOTBETCTBYET aTOMY:

1) c; 3) O;

2) N; 4) F.

9. Uetnipe cBoOOHBIE 4d — AO. UMEET aTOM:
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1) v; 3) Nb;

2) Zr; 4) Mo.

10. Jlyst cepbl XapaKkTepHa CTENEHb OKUCIICHHUS:
1) -2,0134; 3) -2,0235;
2) —2,0,2,4,6; 4) ~2,0,2,36.

11. Dnexrponnas hopmyna voHa D '4s°3d° COOTBETCTBYET aTOMY:
1) Ti; 3) v;
2) Sc; 4) Cr.

12. ATomy Ca B BO30YyKJIEGHHOM COCTOSIHUM COOTBETCTBYET 3JIEKTpOHHAs hopmyJa:

1) 4s'4ap’; 3) 4s'3d';
2) 4s'3d’; 4) 4s'3p*.
13. Husiast creneHb OKMCICHUS IS DJIEMEHTA C DJIEKTPOHHOU (hopMynoii 3s?3p°

paBHa:
1) -4, 3) -2;
2) -3; 4) -1.

HUTOI'OBAA KOHTPOJIbHAS PABOTA Ne 1
Cmpoenue amoma; KO6AIEHMHAA C6A3b; IHEPZEMUKA XUMUUECKUX PeAKUUIL;

Kunemuka xumuuecKkux peakuuﬁ

BAPUAHT Ne 1
Yacrb A JlaiiTe n0JIHOE pelIeHUE 3aaHUM

Ykaxure HoMep NPaBUJIbHOIO OTBETA:

1. DnextponHas popMyia 2s*2p* COOTBETCTBYET aTOMY:
1) ¢ 3) O
2) N 4) F
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2. IlpocTpancTBeHHas! KOHPUTYpALIKUS MOJIEKYJbl — TETpadApuuecKas COOTBETCTBYET
JaCTHIIAM (yBa Bapuanta otseta): 1) SO,Cl, 3) SF,
2) sicl, 4) so,
3. Peakius mpoTekaeT 1o ypaBHEHHUIO:
SO; (r) + 2KOH =K,SO, + H,0  AH =— 472,22 K]k
AH’ 5. KTn/Mors 42593 143344 —28584

Terutora o6pasosanus SOz (AH’ oop. 903) paBHa: 1) — 395,2 KJ[x/Monb  3) + 790,4 K[)x/Monb
2) +395,2 KJlxx/Moas  4) — 790,4 KJI>x/Moinb

4, Ecmu suTtanenus oOpazoBanus P,0; paBHa (— 820 KJx/MOab), TO KOJUYECTBO

TEIJIOTHI, BhIENsieMoe ipu cropanuu 31 r docdopa, paBHO K]

1) 200 2) 410 3) 600 4) 820
5. IIpu nposenenun oopatumoii peakuut 2SO0, ) + O () > 2505
HavanbHbIC KOHTICHTpauu SO, u O, 6puTH cooTBeTCTBEHHO paBHBI 0,4 1 0,3 MOJB/T,
a B COCTOSSHMM paBHOBecus KoHUeHTpauus SO; cocraBuna 0,2 Momb/1, TOraa

KOHCTaHTa paBHOBCCHUS paBHA

1)5 2) 10 3)9,5 4) 15

Yactr B JlomoJiHuTE:

1. XuUMHUYECKHUH DJIEMEHT — ATO

2. MarauTHOe KBaHTOBOE YHCJIO 0003HAYAIOT OYKBOM , IPUHAMAET

3HAYCHMUSI , XapaKTepu3yeT

3. B | rpynmne ( rmaBHo# noarpynme 1A ) oT tuTus K (paHIuIo paanyc aToma ,

SHEPTUS HOHU3ALNHU , 000 , METAJUIMYECKHUE CBOMCTBA

4. KoBaneHTHast HETIOJSIpHAs CBA3b BCTPEYAETCS B MOJIEKYJIaX, 00pa30BaHHBIX
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5. Oco0eHHOCTH ¢ — CBA3U: 1)

2)

3)

6. TeroBo# A3hPeKT peakuu — ITO

7. CtangapTHas TeIioTa 00pa3oBaHUs — 3TO

8. [Mpunuun Jle lllarense unTaeTcs Tak

9. Maremaruueckoe Beipaxkenue K, misa peakuun: COry + HyOfry <> CO, () + Hy (1)

HUMCCT BUA:

Ykaxxure HoMep NPaBUJIbLHOI0 OTBETAa:

10. Yetsipe cBoOOaHBIE 4d — AO. IMEET aTOM:
1) v 3) Nb
2) zr 4) Mo

11. DnextponHas Gopmysa nona Y *4s°3d* cOOTBETCTBYET aTOMY:
1) Ti 3) v
2) Sc 4) Cr

12. Atomy Ca B BO30YXJ€HHOM COCTOSTHUU COOTBETCTBYET AJIEKTPOHHAs (popMya:

1) 4s*4ap! 3) 4s'3d’

2) 4s'3d* 4) 4s'3p
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13. Huzmas cTerneHb OKUCICHHS TSI 3JIEMEHTA ¢ 3JIEKTPOHHOM popmyroit 3s*3p?

paBHa:
1) -4 3) -2
2) -3 4) -1
14. BemiecTBa ¢ KOBAJICHTHOW HEMOJISIPHOU CBSI3BIO ATO:
1) Bomopon 3) dropoBogopon
2) amoMUHUN 4) Bona

15. sp®d — ruOpuau3aus B CICAYIOMEH JacTHIIE:

1) SF, 3) BeH,

2) PCI, 4) co,

16. Oxcup JieTko paznaraercs npu HarpeBaHUM:

1) 20, + Ca— CaO, AH=- 635,97 Kllxx/Monb
2) %2 0, + 2Ag — AQ,0, AH=-30,56 K/I:)x/Moub
3) %20, + Ba— BaO, AH=-558,51 KI:)x/Moin
4)'2 0, + Fe —» FeO, AH=-263,68 K/[)x/Mob

17. OcHOBHBIC CBOMCTBA MTPE00JIAIAOT B OOJIBIIICH CTETICHN Yy OKCHIA (noomeepoume

pacuémamu):
1) MgO (k) + CO, (r) — MgCO3 (k)
AG° K»x/Moib - 602,22 —394,38 —1029,3
2) BaO  + CO, — BaCO;,
AG° K/Ix/Monb —528,4 — 394,38 —1139

18. Ecnu TemnepaTypHbiii KO3(QGUIMEHT CKOPOCTH XUMUYECKON pEeaKIuu PaBeH 2,

TO TpH MOoHWKeHUH Temieparypsl oT 60°C 10 20°C CKOpPOCTh peakIiu

1) yBenuuuBaetcs B 16 pa3 3) yBenuuuBaeTcs B 6 pa3

2) yMeHbIIaeTcs B 8 pas 4) ymensiiaercs B 16 pa3
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19. JIna cmemenus paBHoBecHs B cucteMe N )+ O3 ) <> 2NO(p AH >0

B CTOPOHY MPOAYKTOB PEAKIIMH HEOOXOUMO

1) MOBBICUTH JAaBJICHHE 3) MOBBICUTH TEMIIEPATYPY

2) BBECTH KaTajau3arop 4) yMEHBIIUTH JaBJICHUE

20. Ipu noBeieHuy AapiaeHus B 4 paza ckopocTs peakiuu 2COy+Cl, »—2COCly,

YBEIINYMBAETCS 1) B 64 paza 3)B 16 pa3
2) B 8 pa3 4)B 12 pa3
BAPUAHT Ne 2

Yacre A JlaiiTe mosiHOe pelieHue 3aJaHu

Ykaxure HoMep NPaBUJIbHOIO0 OTBETA:

1. DnextponHas popmyina 3s’3p° COOTBETCTBYET aTOMY:
1) cCi 3) P
2) S 4) si

2. [IpoctpancTBeHHAst KOH(PUTYpAIUs yIiIoBasi COOTBETCTBYET YaCTHUIIAM (1Ba BaphaHTa

OTBETA):

1) NH, 3) OF,

2) SiF, 4) so,

3. OkucieHre aMmmMmuaKa mpoTeKaeT Mo ypaBHEHUIO:
4NH;3; + 30, — 2N, + 6H,0 AH =- 1528 K]Ix

T T T

AH s, KJIx/Mons 0 0 —285,84
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Teruiora o6pasoBanus ammuaka (AH® oop.4NH3) paBna: 1) — 92,15 KJIx/Mous 3) — 46,76
KJ>x/Monb

2) 92,15 KJI:x/Mons  4) + 46,76
KJI>x/Monb

4. Ecnmu suTtansnus oopazoanus CO, paBHa (— 393,5 KIx/Moib), TO KOJUYECTBO

TEIJIOTHI, BBIIENIIEMOE TIPU Cropanuu 24 r yriepoja, paBHO K]k

1) 196,8 2) 305,3 3) 600,2 4) 787,0

5. Ilpn nposenenun oopatumoii peaktn ~ 2NOy + O, (<> 2NO;
HavyajbHble KoHIIeHTparuu NO u O, ObIIM COOTBETCTBEHHO paBHBI 1,2 1 0,8 MOJIB/1I,
a B coctossHuu paBHOBecus KoHreHTparus NO, cocraBuna 0,4 mosb/n, TOraa

KOHCTaHTa paBHOBCCHS paBHA

1) 0,42 2) 0,84 3) 4 4)8

Yactr B JlonmoJIHUTE:

1. Atom — 9310

2. CnHOBOE KBAaHTOBOE YMCJIO 0003HaUaeTcss OyKBOU , IPUHUMAET

3HAYCHMUSI , XapaKTepU3yeT

3. B rpynmax (rmaBHbIX moArpynmnax A) cBepxy BHHU3 paidyCc aToMa ,

SHEPIUs NOHU3ALIUU , 000 , YBEJIMUMBAIOTCSI CBOMCTBA

4. DHeprus CBsI3U — 3TO

5. Yucno o — cBsaseil B mosiekyae SO,Cl, paBHO

6. [1epBblil 3aKOH TEPMOJIMHAMUKN UMEET MAaTEMaTUYECKOE BhIPAKEHUE
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/. KpurepueM caMOIpOHU3BOJIBHOIO MPOTEKAHMS PEAKUUN (11 peajbHbIX CHCTEM)

SBJISIETCA BEJIMUMHA, HA3bIBaeMasi , paccuuThIBaeTCA MO PopmyIie

8. IIpaBuno Bant-T'odpda popmynupyercs . Ero marematnyeckoe

BBIPAKCHHUC UMCCT BHU

9. Maremaruueckoe BelpaxkeHue K, 111 peakium: 280, 1y + Oy 1y <> 2S05 (1

HUMCCT BU.

Ykaxure HoMep NPaBUJIbHOI0 OTBETA:

10. JIBe cBoOGOaHBIE 3d — AO. IMEET aTOM:
1) v 3) sc
2) Ti 4) Cr

11. DnekTpoHHas Gopmysa noHa 2> 4s*3d'® COOTBETCTBYET aTOMY:
1) Ga 3) As
2) Ge 4) Se

12. ATomy Mn B BO30Y>KJICHHOM COCTOSIHHM COOTBETCTBYET hopmyIia
1) 4s'3d°4p’ 3) 4s°3d°4p*

2) 4s'3d°4p' 4) 4s°3d’

13. Husiast cTeneHb OKUCACHHUS U1 3JIEMEHTA C 3JIEKTPOHHOM (opMmyJion 4s°3d°4p?
paBHa: 1) -3 3) -4
2) -1 4) -2

14. BemecTBa ¢ KOBaJIGHTHOM HETMOJSIPHOU CBA3bIO ATO:

1) Bomopon 3) dropoBogopon

2) amOMUHUN 4) Bona
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15. sp®d — ruOpuam3aIus B CICAYIOMEH YacTHIIE:
1) SF, 3) BeH,

2) PCI, 4) co,

16. bosiee ycTOMUMBBIM OKCHU:

1) 20, + Mg — MgO, AH=- 600 K]I[>x/Monb
2) % 0, +Zn — ZnO,  AH=-357 K/Ix/Moib
3) 20, + Cu — CuO, AH=-155 K][>/Monb
4)% O, + Hg — HgO, AH=- 88,2 K]I>x/Mob

17. KucnoTtHble cBoMicTBa Ipeo0IaaroT B OOJIbIIEH CTEIICHH Y OKCHAA (noomeepoume

pacuémamu).
1) A|203 + Ca0O — Cﬁ(AIOz)g
AGO KIIx/Moib — 1582 —604,2 —2210
2) B203 + Ca0 — Ca(B02)2
AGO KIx/Moib —1184 —604,2 —1924

18. Ecnu TemniepatypHbIil KO9()PHUIIMEHT CKOPOCTH XUMUYIECKOU PEaKIIui paBeH 3,
TO TIpH NoBbIIeHHH Temiepatypbl ot 20°C 1o 60°C cKOpOCTh peakiuu
1) yBenuuuBaetcs B 81 pa3 3) yBenuuuBaetcs B 27 pa3

2) ymensb1iaerca B 12 pa3 4) ymensbinaercs B 9 pas

19. Jlna cmemenus pasHoBecHs B cucteMe CaCOj () <> CaOyyy) + CO; (1 AH>0

B CTOPOHY MPOAYKTOB PEaKIIuu HEOOXOIUMO

1) moHU3UTH TEMIIEPATYPY 3) BBECTH KaTajau3arop

2) noBbIcUTH KoHLIeHTpatuto CO, 4) NOBBICUTH TEMIIEPATYPY
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20. IIpu nossimenun AasneHus B 3 pasa ckopocts peakuuu 2NO)+Cly—2NOCl,

YBEIINYUBAETCS 1) B 81 pa3 3)B9 pa3
2)B 27 pa3 4) B 3 paza
BAPUAHT Ne 3

Yacre A JlaiiTe mosiHOe pelieHue 3aJaHUul

YKaxure HoMep NPaBWJIBHOIO OTBETA:

1. DnextponHas popmyina 3s’°3p* COOTBETCTBYET aTOMY:
1) Al 3) P
2) Si 4) s

2. [IpocTpancTBeHHAss KOH(PUTYpAIUs MOJIEKYJIbI — JTMHEHHAs COOTBETCTBYET
JaCTHULIAM (/1Ba BapuaHTa OTBETA):
1) SO, 3) BeH,

2) Co, 4) BCl,

3. TemnoBoii 3 exT peakuu:
2PbS + 30, — 2PbO + 2SO,

AH°06p KJx/Monb —94,28 0 -217,86 —296,9
1) AHx.p.= — 840,96 K/ 3) AHx.p.=+ 420,00 K]Ix
2) AHx.p.= + 840,96 K]k 4) AHx.p.= — 420,00 KII:x

4. Ecnu sutanenus obpazoBanus SO, paBHa (— 297 KJ[k/Monb), TO KOIAYECTBO

TEIUIOTHI, BBIIEIISIEMOE IIPU CropaHuu 16 r cepbl, paBHO KJx

1) 74,25 2) 148,5 3) 297 4) 594

5. IIpu mposenenun oopatumoit peakuut ~ 2CO () + Oy (<> 2CO;
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HavyanbHbie KoHIeHTpamu CO u O, 6b1mu cooTBeTcTBEHHO paBHbI 0,8 1 0,5 Momb/7,
a B cocrossHuu paBHOBecusi KoHieHTparuss CO; coctaBuna 0,2 Monw/m, Torma

KOHCTAaHTa paBHOBCCHU:A paBHA

1) 0,27 2) 4,56 3)5,01 4) 6,03
Yacrs B Jlonojinure:
1. Op6uTanbHoe KBAHTOBOE YHUCTIO 0003HaYaeTCs OyKBO , IPUHUMAET
3HAYCHUS , XapaKTepu3yeT

2. CBOMCTBA XUMUYECKUX JIEMEHTOB U3MEHSIOTCS MEPUOJUUYECKH TIOTOMY, YTO

3. B VII rpynmne (rnaBHo# noarpytie A) ot actata k propy paguyc aroma ,

SHEPIUsl CPOJICTBA K DIIEKTPOHY , 000 , HEMETAJUIMYECKUE CBOWCTBA

4. mu- cBSI3b (77 —) 3TO CBSI3b —

5. Yucno o — cBszeit B Moliekyie CO, paBHO

6. 3akon ['ecca untaercs «TemnoBoit 23PPeKT XUMUIECKON peaKuu

/. XuMHU4ecKasi peakiusi BO3MOXHa, €ClIu

8. 3akoH neHcTByIOMUX Macc (hopmynupyercs . Ero maremaTtuueckoe

BBIPpAXKCHHUC UMCCT BU/

9. KoncranTa XUMHUYECKOTO PAaBHOBECHS XapaKTepHU3yeT

Ykaxure HoMep NPaBUJIbHOI0 OTBETA:

10. Yetsipe cBoOOHBIE 3d — AO. UMEET aTOM:
1) v 3) Ti

2) Sc 4) Cr
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11. DnexTpoHHas popMyia HOHA 5357 3p°® COOTBETCTBYET aTOMY:
1) S 3) K
2) ClI 4) Ca

12. Atomy V B BO30YXJI€HHOM COCTOSIHUH COOTBETCTBYET (popmyra:
1) 4s'3d°4p* 3) 4s°3d°®

2) 4s'3d* 4) 4s*3d*4p

13. Husmas cTeneHb OKUCICHHS ISl DJICMEHTA ¢ DJIEKTPOHHOM Gopmoii 4s>3d'°4p®

paBHa:
1) -3 3) -4
2) -1 4) -2
14. BemiecTBa ¢ KOBAJICHTHOW HEMOJISIPHON CBSI3BIO 3TO: 1) KUCIOPOT 3) uMHK
2) XJIOpOBOJIOPOJ,  4) aMMUaK
15. sp®- rubpuausanus B cieayromiei yactuie: 1) NF, 3) PF,

2) BF, 4) SF,

16. Okcup, J1erKo pasjaraercst Ipy HarpeBaHUU:
1) % 0, + Hg — HgO, AH=- 88,2 KJ/[>x/Mob
2) %20, + Cu — CuO, AH=- 155 K]lx/Monn
3) 20, +Zn — ZnO,  AH=-357 K]I>»x/Momnb
4) % O, + Mg — MgO, AH=- 600 K/I>x/Mons

17. 'V amdoreproro (Al,O3) mnpeobnamaror B OoJblliel CTENEHH CBOWCTBA

(moxTBepaUTE pacueTaMM):
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1) OCHOBHBIE: Al,O4 + 3S0; — Aly(SO,)s

AG® KIx/Moms — — 1582 ~370,0 — 3004
2) KUCIIOTHBIE: Al,O4 + Ca0 — Ca(AlOy),
AG® KIm/Mom  — 1582 —604,2 2210

18. Ecnu TemniepatypHbIil KO3()PHUIIMEHT CKOPOCTH XUMUYECKOU PEaKIui paBeH 3,

TO TIpH NoBbIIeHHH Temiepatypbl o 10°C 1o 40°C cKOpOCTh peakiuu

1) yBenuuuBaetcs B 27 pa3 3) yBenuuuBaetcs B 9 pas
2) yMeHbI1aeTcs B 4 paza 4) ymensblaercs B 6 pas
19. Jlna cmemenus paBHoBecHs B cucteMe  3Hj )+ No ) <> 2NHj (), AH <0

B CTOPOHY IIPOAYKTOB pCaKIINH HGO6XOIII/IMO

1) moHu3uTh KOoHIEHTpaIuio H, 3) YMEHBIIIUTH TaBJICHUE

2) BBECTH KaTajau3arop 4) NOHU3UTH TEMIIEPATYPY

20. IIpu noBBIIIEHHN aBJIEHUS B 2 pa3a cKopocTh peakuun 250, ) + O, y—2S0;

YBEJIIMYUBAECTCS 1) B 4 paza 3)B 8 pa3
2) B 6 pa3 4) B 2 paza
BAPUAHT Ne 4

Yacrb A JlaiiTe mosiHoe pelieHre 3aJaHNH

Ykaxure HoMep NPaBUJIbHOIO OTBETA:

1. DnextponHas popmyina 2s*2p® COOTBETCTBYET aTOMY:
1) B 3) N
2) C 4) 0

2. [IpoctpancTBeHHast KOHGUTYpAIUs TI0CKask TPEYToJdbHAsS COOTBETCTBYET
YacTHUIIaM (ABa BapuaHTa OTBETA):
1) PH, 3) SCl, 2) BH, 4) SO,
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3. Okucnenre pocpuHa NpoTEKaET MO YPaBHEHUIO:
2PH3 + 402 — P205 + 3H20, AHX.p.: - 2360,0

AH’ s, KJx/Mons 0 —1492,0 —2858

terota oopazoBanus ¢pochuna (PH;) pasna:

1) +105,2 KJx/Moab 2) + 5,3 KJTxx/Mosnb 3) + 92 KJx/Moas 4) —5,3 K/Ixx/Moib

4. Ecnu suTanenusa obpazoBanus MgO pasna (— 600 KJ[>x/Monb), TO KOIUYECTBO

TEIJIOTHI, BBIIENIIEMOE TIPU CTOpaHuu 24 T MarHusi, paBHO KJIx

1) 150,5 2) 300 3) 600 4) 794

5. Ilpu nmposenennn oopatumoii peakiimd Ny () + 3H, (<> 2NH3 (y  HayanbHbIE
koHieHTpaiuu N, u Hy Ob1H cOOTBETCTBEHHO paBHHI 1,5 u 1,2 Monb/1, a B
COCTOSHMM paBHOBecHs KoHueHTpauus NH; cocrasuna 0,4 monb/m, Toraa

KOHCTAaHTa paBHOBCCHA PdABHA

1) 0,57 2) 1,14 3) 5,7 4) 10

Yactr B JlonmoJiHUTE:

1. ATomHas opOUTAIB — ITO

2. DIEKTPOOTPHUIIATETHFHOCTh KOJIMYECTBEHHO XapaKTepU3yeT CBOMCTRA: 1)

)

yem 0osbiie O30, TeM cuilbHEE BhIPAXKEHBI CBOWCTBA

3. B nepuoaax cieBa HampaBo paguyc aroma SHEPTHs CPOJICTBA K

JIEKTPOHY , 000 YBEIIMYMBAIOTCS CBOMCTBA

4. KoBaJjieHTHAsA CBA3b — ATO
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5. B rubpuanzanuu y4acTByoT

6. [1epBoe ciencTBue u3 3akoHa ['ecca untaercs

7. TepmonuHamuueckass QyHKIHUS, XapaKTEPU3YIOIasi CTENEHb HEYNOPsAJ0Y€HHOCTU

COCTOAHHA CUCTCMBI HA3bIBACTCsA

8. 'oMoreHHBIC XUMHUYECKHE PCaKIM IMPOTCKAIOT

9. Maremarnueckoe Boipaxkenue K, ns peakuun: FeO g, + CO(py > Fe(y) + CO;,

HUMCCT BU

Ykaxure HoMep NPaBUJIBHOIO OTBETA:

10. Tpu cBo6oaHBIE 3d — AO. IMEET aTOM:
1) Cr 3) v
2) Sc 4) Ti

2+
11. DaexTponHas Gpopmysia noHa D 3s” 3p° COOTBETCTBYET aTOMY:

1) Ca 3) sc
2) K 4) Cli
12. Atomy Fe B BO30YXIECHHOM COCTOSSHUHM COOTBETCTBYET (hopMyJIa:
1) 4s'3d®4p’ 3) 4s°3d°4p?
2) 4s*3d’ 4) 4s'3d°4p?

13. Huzmas cTeneHb OKUCICHUS JJIS DJIEMEHTA ¢ JICKTPOHHOMN (hopMyIIon
4s*3d'°4p* paBHa: 1) -2 3) -1

2) -3 4) -4
14. BemecTBa ¢ KOBaJIGHTHOM MOJISIPHOM CBS3BIO 3TO: 1) XJ10p 3) KuciIopona

2) Bojxa 4) xenes3o
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15. sp®d?- ruOpuan3anus B ciaeayromnien yacture: 1) SF, 3) SO,

2) SF, 4) so,

16. bosnee yCcTOWYMBBINA OKCU:

1) 20, + Ca— CaO, AH=- 635,97 K][>x/Mouib
2) 2 0O, + 2Ag — AQ,0, AH=— 30,56 K]l>x/Momnb

3) %20, + Ba— BaO, AH=-558,51 KI:)x/Monb
4)'2 0, + Fe —» FeO, AH=-263,68 K[)x/Mob

17. OcHOBHBIEC CBOMCTBa IPe00JIaIaloT B OOJIbIICH CTENEHU Y OKCHIA (noomeepiume

pacuemamu)
1) CaO + CO, — CaCOs
AG® KJIx/Moinb '604,2 -394,38 -1128,8
2) SrO +  CO, 5 SICO;,
AG®  KJIx/Moib -559,8 -394,38 -1137,6

18. Ecnu TemmniepaTypHbIii K0O3(QHUIIMEHT CKOPOCTU XUMUYECKON PEaKIIUU paBeH 2,

TO TpH noBbIeHn: TeMiepatypsl oT 20°C 1o 50°C ckopocTh peakimu

1) yBennuuBaetcs B 8 pa3 3) yBenuuuBaeTcs B 4 pasza
2) yBenuuHMBaeTcs B 6 pas 4) yBenuuuBaeTcs B 2 paza
19. na cmemenus paBHoBecus B cucteme SO, () + Cly () <> SO,Cl, (), AH <0

B CTOPOHY NMPOAYKTOB PEAKIIMK HEOOXOIUMO

1) moHU3UTH TEMIIEPATYPY 3) noHu3uTh KoHLeHTpauuo SO,

2) NOHU3UTH JIABJICHUE 4) BBECTH KaTaau3aTop
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20. IIpu nosslennu nasieHus B 3 pasza ckopocth peakuun 2NO ) + O; ) — 2NO,
(r) YBEIIMUHABACTCS 1) B6pa3 3) B9 pa3

2) B8 pa3 4) B27 pa3

JJIeKTPOAHBIE NOTEeHIUAJBL. ['aJlbBaHNYeCKHE 3JIeMEHTbI
Bapuant Ne 1

JlomoJIHUTE:

1. AHOJ — 3JIEKTPO/I, HA KOTOPOM MPOTEKAET MPOIIECC

2. DNIEeKTPOAHBINA TOTSHITHAT METaJljIa 3aBUCUT OT CIeAyromuX (hakTopos: 1. — 3.—

2.— 4. —

3. HOJ’IYSJ’IGMGHTOM Ha3bIBaIOT

4, SHGKTpOI[HHﬁ [moTrcHIruall MCTalllla IMpU IIPOU3BOJIBHBIX YCIOBHUAX PACCUHHUTBIBAIOT

1o ypaBHeHuto HepHera

5. UeM MeHbIIIe anredpanyeckasl BEIMUMHA CTAaHAAPTHOTO 3JIEKTPOIHOTO MOTEHI[MAa

MeTajjia, TeM

6. 9/1C ragpBaHMUYECKOTO JIEMEHTA PACCUUTHIBACTCS TI0 hopMyIie

/. DIeKTpoOHBIH  mOTeHIMan  cepeOpsiHoro  snektpoaa pasen  (0,740B

(°ae /5y = 0,799B), KoHIIEHTpaIMs HOHOB Ag' B PaCTBOPE COCTaBIIAET M

Boi0epuTe npaBuJILHBLIM BAPUAHT OTBETA:

8. B raibBaHUYECKOM 2JIEMEHTE KaTOJ1 — KOOAJIBTOBBIN AJIEKTPO/I, TOT/a

aHOJI — DJIEKTPO/T

1) onOBSIHHBIN 2) CBUHIIOBBIN

3) MeaHbIi 4) MaprasijoBbIii
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YcnoBHO — rpaduyeckas cxeMa rajlbBaHU4eCKOro 3JIeMEHTa

IIponeccrl Ha anekTpoaax

9. BILC raJJbBaHHYCCKOI'O J3JICMCHTA, COCTOAIICTO M3 MAardHucBOI'0O M CBHHIOBOI'O

AIIEKTPOIOB, TOrpyKeHHBIX B 0,1 M pacTBOpbl UX HUTPATOB (¢ Mg lyg = —2,37B,
@’mr |, = — 0,126 B) paBHa B

1) 2,0 2) 2,24; 3) 1,1; 4) 0,7
PaccMoTtpuTe paboTy rabBaHMUECKOT0O 3JIEMEHTa (IIPOLIECCHl Ha 3JIEKTPOJIaX, UX
3apsiabl).

Koppo3zus meramnoB. CiocoObl 3alIUThI
MCTAJIJIOB OT KOPPO3HUH
Bapuant Ne 1

JonoJynure:

1. Koppo3zust MeTasijioB — 3TO

2. OCHOBHBIE IPUUUHBI KOPPO3UU: 1. - 2.— 3. —

4, — 5. — 6. —

3. lanpBaHWYECKUI AIEMEHT B CIIy4ae dJIEKTPOXUMHUECKOW KOPPO3UU OTINYACTCS OT
OOBIYHOIO:

1. - 2. —

4. B HeWTpalbHOW M B IIEJIOYHOM Cpelie Ha KAaTOAHBIX ydacTKax IMPOTEKAIOT JBa
nporecca:

1) XUMU3M

2) XUMH3M

5. CynwsatupoBanue — 3T0
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6. CxienaHsl 1Ba MeTajUIa: IIMHK — JKEJIE30, MOIBEPraeTCsl KOPPO3Un

YcraHOBUTE COOTBETCTBHE:

7. Bua koppo3uu: IIpumepsi:

1) o npupoae oKkpyx)arolieil cpeabl a) pusnueckas

2) Mo MeXaHu3My Iporiecca 0) armocdepHas

3) mo xapakTepy pa3pylieHUs] MeTalia B) XUMHUYECKas;
I') MECTHA

1) paBHOMEpHas

€) DJIEKTPOXUMHUYECKas
) MEKKPUCTAILTUTHAS
1) IOYBEHHAs

K) Ouosoruyeckas

J1) )KUJKOCTHAs

8. I[JISI 3alUThI METAJLJIA 0T KOPPO3UH

NPUMEHSIOT CIIOCOObI: IMpumepswi:
1) xumuueckue a) SOMaJTMpPOBaHUE
2) ¢pusunueckue 0) cynbharupoBaHue
3) 2NEKTPOXUMHUUECKHUE B) raJIbBAHOIIOKPBITHE

r) pocorupoBanue

1) CMa3Ka MacjiamMmu

€) OKCHJIUPOBAHUE

) MOKPBITUE JIAKaMU

1) UTHTUOWPOBaHUE

K) JIESTUPOBaHUE

) MOKPBITUE TIOJMMEpPaAMHU

M) TaCCUBUPOBAHUE

52



H) YCTaHOBJIEHUE IPOTEKTOPOB

1) KaTOJIHasl 3alUTa

BeioepuTe npaBUILHLIA BAPUAHT OTBETA:

9. B cucreme: (kucnas cpena HCI)

Ni  Ag Koppooupyem Cu
@D @
1. Avog — Cu
2. Karox — Ni
3. AHon — Ag
Cu 4. Katon — Ag

a) YCJIIOBHO — I‘pa(bI/IIICCKaSI CXcMa rajJbBaHHYCCKOI'O DJICMCHTA

6) XUMHU3M IIPOLCCCOB Ha JJICKTpOAaxX

10. TlokpbITHE KaTOAHOE:
1) onoBO — XxpoMoMm 2) HUKEJIb — IUHKOM
3) ko0anbT — Maprasiem 4) xene30 — MeJIbIo
a) MpY HAPYUIEHUU TIOKPBITHS BO BIAKHOM BO3JYyX€ YCIOBHO — rpaduueckas cxema

TraJbBaHHUYCCKOI'O JJICMCHTA

0) XMMH3M IPOIECCOB HA IIEKTPOIaX

11. TIpoTekTopoM JIsl KaAMUS SBIISAETCS
1) cBunery 3) HUKeNb

2) xene3o 4) onoBo

a) yCIIOBHO — rpaduyeckas cxema rajabBaHuueckoro aieMmeHnTta (kucinas cpega HCI)

0) XMMHU3M MPOLECCOB Ha IEKTPOAAX

Bomnpocsl k 3xk3aMeny
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1. Crpoenue artoma. Pabotei Pesepdopma. Mogenr atroma mo Pesepdopay. Ee
JOCTOMHCTBA U HEJOCTATKH, OCHOBHBIE AJIEMEHTApHbIE YaCTHUIIbI aToMa. M30TombI.

2. Monens atoma mo bopy. Ilocrynatel bopa. HopmansHOoe u B0O30YyXIEHHOE
coctossHus atoMma. Jlyamusm mpuponbl diekTpoHa. [lorstue o6 opOutamu. Bumsr
CUMMETpHUH opouTaneii: s-, p-, d-, f-opouranm.

3. KBaHToBbIE 4HCla: TJaBHOE, OpPOUTAIbHOE, MArHUTHOE, CHOUHOBoe. MXx
(bu3nyecKkuil CMBICT ¥ B3aUMOCBSI3b.

4. DJIeKTpOHHAsI CTPYKTYpa MHOTOAJIEKTPOHHBIX aToMOB. [Ipunnun Ilaynu, npaBuio
XyH/a, IPUHLIKIT MUHIMAJIBHOTO 3amaca SHepruu — npasuio KiedkoBckoro.

5. CTpyKTypa NepHOJNYECKON CUCTEMbl XMMHUYEeCcKuX 3iieMeHToB [[.1.Menzaeneena.
S-, p-, d-, f — aeMeHThI, UX MECTO B IIEPUOUUCCKOM CUCTEME.

6. BajneHTHBIE SJCKTPOHBI aTOMOB JJIeMEHTOB: S-, P-, d-, f — cemeiicTpa.
BasieHTHOCTH aTOMOB B HOPMAallbHOM U BO30Y>KJIE€HHOM COCTOSIHMH. [losicHUTH Ha
npumepax. CTeneHb OKUCICHHUS.

7. IlepnoAMYHOCT, CBOWCTB XHMHYECKHX DJIEMEHTOB: aTOMHBIC PaIUyCHI,
MOTEHIIMA HMOHU3AIMKM, DJHEPTUs CpPOJACTBA K DIJIEKTPOHY, OTHOCHUTEIIbHAS
AIEKTPOOTPULIATEIBHOCTh ATOMOB.

8. KoBanentHas cBs3b, € 00pa3oBaHHE W OINpEICICHHE Ha MPUMEPE MOJICKYJIbI
BOjiopo/ia. ['padmk 3aBUCUMOCTH TIOJIHOW SHEPIHH CUCTEMBI OT PACCTOSHUS MEXKIY
AJlpaMu aTOMOB BOJIOPO/A.

9. OOMeHHBIN MEXaHU3M OOpa3OBaHUs KOBAJCHTHOM CBS3H, MOSICHUTH HA MpHMeEpE.
CBOICTBO HACHIIIAEMOCTH KOBAJIEHTHOM CBSI3U IO OOMEHHOMY MEXaHU3MY.
10.JloHOpHO-aKIIENTOPHBIN MEXaHW3M 00pa30BaHMS KOBAJCHTHOW CBS3H, MOSICHUTH
Ha IPUMEPE UOHA AMMOHMUSI.

11. Tunsl KOBAJIGHTHOM CBSI3M MO COCOOY MEPEKPBIBAHMS OpOUTANIEH: CUTMa- U TH-
CBsI3M, X ocoOeHHocTH. [loscCHUTE Ha IpuMepe.

12. OcHOBHBIE TIApaMeTPbl KOBAJEHTHOW CBS3W: DHEPTUS CBS3H, JJUHA CBSI3H,
KpPaTHOCTb CBSI3H.

13. IIpoctpancTBeHHass KOH(MUTypanus MOJIEKYJ. Teopusi THOpUAU3AIMKH ATOMHBIX

opGuTaeit: sp, sp’, sp°, sp°d, sp’d® — rubpumuzarms.
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14. HanpaBieHHOCTh KOBAJICHTHBIX CBSI3€M B MOJIEKYJIaX BOJbI U aMMHAKA.

15. [TonsipHOCTH XMMUYECKOU CBSA3U. JIMMOJIbHBII MOMEHT.

16. Knaccuduxaruss XuMU4eCKUX BEIECTB: OKCHIbI, TUAPOKCHUIBI, COJIH.

17. Oxcuapl, knaccudukays, XuMmuaeckue cBoiicTBa. CrocoObl MOTydeHHS.

18. IlepBblil 3aKOH TEPMOIUHAMUKN. DHTAJIBIINS.

19. TennoBoit >PPeKT XUMHUYECKOM peakuuu, TEPMOXHUMHUYECKHE YpPaBHEHUS, HUX
ocobenHoctu. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CraHmapTHas TeIuioTa
o0Opa3oBaHus.

20. Bropoil 3akOH TEepMOAMHAMHKH. DHTpONUs W cBoOoaHas »Heprus ['mbbca, ux
M3MEHEHUE B CaMONPOMU3BOJIbHBIX Mporeccax. Kpurepun mporekaHuss XMMHUYECKUX
pEaKIUu.

21. CKOpOCTh XMMHUYECKOW PEaKIMi B TOMOTEHHOW CHCTEME. 3aKOH JEHCTBYIOIINX
macc (3IM), koHCTaHTa CKOPOCTH peakuuu, ee GU3nIeCKUid CMBICI.

22. ®akTOpHl, BAUIIONINE Ha CKOPOCTh TOMOTEHHON PEAKIUU: TEMIIepaTypa, paBuiio
Bant - I'odda, ero mareMatnyeckoe BbIpakeHHE. AKTHBHBIE MOJIEKYJbI, SHEPIHS
aKTHBALUU.

23. CKOpOCTh XMMHUYECKHX PEaKIMi B TETEPOreHHBIX CHUCTEeMaX, (aKTopwl,
BIIMSIFOIIME HA CKOPOCTb.

24. XumMnueckoe paBHOBECHE, KOHCTAHTa pPaBHOBECHs, €€ BBIBOJ Ha MpHUMEpe
CHUHTE3a aMMHaKa, €€ PU3NUEeCKUN CMBICIL.

25. Cmemenne xuMmuueckoro paBHoBecHs. [lpuarun Jle-Ilarense. IlosicHuTh Ha
npumepax.

26. PactBopel. PactBopsl HEdnekTpoiuToB. OcMoc. OCMOTHYECKOE IaBIICHUE
pacTBOpPOB HE3JEKTPOIUTOB. 3akoH BauT-I'oda, ero mcnonabzoBaHue B CEIBCKOM
XO35MCTBE.

27. Hacermiennpld  map. /JlaBneHwe HACHIIIIEHHOTO Tapa HaA  PacTBOpaMU
HEdJIeKTpoauTOB. IlepBbiii 3akoH Payis.

28. [loBbllIeHHE TeMIIepaTyphbl KUTIEHUSI PACTBOPOB HEANEKTPOIUTOB. BTOpOii 3akoH

Paymns.
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29. IloHmxeHne TemmepaTypbl 3aMep3aHHsl PACTBOPOB HEINEKTPOIUTOB. BTopoii
3aKkoH Pays.

30. OTKJIOHEHHE PaCTBOPOB KUCJIOT, OCHOBAHMM U cojielt oT 3akoHOB Baut-I'odda u
Payns. U3oTonnueckuit koaddumuent Bant-I'odda.

31. TemnoBoii apdexT pacTBopeHus. [ uaparamus u cobBaTaIus.

32. PacTtBOpHI 351eKTPOIUTOB. MeXaHU3M 3JEKTPOIUTUYECKON AUCCOLUALINN.

33. Teopust anekTpoUTHYECKON aucconuranyvi. OCHOBHBIC TTOJIOKEHUS.

34. CtenieHb 3JEKTPOJIUTUYECKON nuccoruanuu. CuiibHbIE W Ca0ble 3JIEKTPOJIUTHI.
DakTOopBI, BAUSIONINE HA CTENEHb TUCCOLUALINY.

35. Kucnotel ¢ TOYKH 3pEHHS TEOPUU DJICKTPOJUTHUCCKON  TUCCOIMAIIHH.
Hucconuanus kucinot. OOiue cBoicTBa Kuciot. [1oscHUTh Ha puMepax, COCTaBUTh
YPaBHEHUS PEAKIIUM.

36. OcHOBaHMSI C TOYKM 3PEHHUS TEOPUHM DIICKTPOIUTHYECKON JIUCCOIMAIIHH.
Huccoumanus ocHoBanuii. OOmue cBoiicTBa ocHoBaHui. [losicHUTH Ha mpuUMepax,
COCTaBUTh YPABHEHUS PEaKIUH.

37. Conu ¢ TOYKU 3pEHUs TEOPUU AJIEKTPOIUTHUECKOMN nuccormanuu. Jucconumanms
coneil. Kmaccudukanusa coneit. IlosscHuTh Ha mpuMmepax, COCTaBUTh YpPaBHEHHS
peaKiuii, XapaKTEPU3yIOIME CBOMCTBA CPEIHUX COJICH.

38. Nonnble peakiiuu 0OMEHA B pacTBOpaxX AJIEKTPOIUTOB. Y CIOBUS UX MPOTEKAHUS.
IIpuBecTu npumepsl.

39.Cnabpie  smeKkTpoauThl. Jlucconmaruss cimaObIx  diekTposuToB. KoHCTaHTa
nucconuanuu. 3akoH pazoasnenus: OcTBalba.

40. DNeKTpoIUTHIECKass JUCComManusi BoOAbl. VOHHOE TPOW3BEACHHWE BOJIBI.
Bonopoaunbliii moka3aresb.

41. I'unponus coneit. Cinydau runposusa coneil. [IpuBectu nmpumepsl.

42. Crenens runpoinza. GakTopsl, BIUSIONINE HA TUAPOIH3.

43. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIMU: OKHUCJICHHE, BOCCTAHOBJICHHE,
OKHUCJIUTENb, BOCCTAHOBUTEINb, MOA00pP KOIPPUIMEHTOB METOJOM 3JIEKTPOHHOTO

OajtaHca.
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44. 3aBUCUMOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JJIEMEHTOB  OT
CTPOEHHUS UX aTOMOB. BakHenme BOCCTAaHOBUTEININ U OKUCIIUTENU. VX TpuMEHEHHE.
45. Tunbl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuid. [IpuBectu nmpumepsl. Pacuer
OJ1C.

46. Oco0eHHOCTH B3aMMOJEHCTBHS METAIIJIOB C KHUCIIOTAMHU OKHCIUTEIISIMHU.

47. DneKTpOAHbIM TOTEHIMAA MeTauia, (aKTOphl, BIUAIONIME HA BEJIUYHUHY
3JIEKTPOJHOTO MOTEHIMAIA.

48. Bogopoaubiit asekTpoa. CTaHAapTHBIM SJEKTPOIHBIN MOTEHIIMAI MeTajia. Ps
HaIpsKEHUM METaJUIOB.

49. Pacuer SJEKTPOAHBIX IMOTCHITMAIOB METALIOB [JISI MPOW3BOJBHBIX YCIOBHM.
VYpasuenue HepHcra.

50. I'anpBanuyeckue d1eMeHThl. MenHo-nuukoBEId ['D. Pacuer D/IC.

51. KoHIlleHTpaliMOHHbBIE TaIbBAHUYECKHUE DJIEMCHTHI.

52. CBUHIIOBBIN aKKyMYJISTOP, €ro yCTPOWCTBA, IPOIECCHI, MPOTEKAIOIMHUE TPH
3apsiike U paboTe, ero JOCTOMHCTBA U HEJOCTATKHU.

53. Cyxue 351eMeHThl. MapraHioBO-IIMHKOBBIN TralbBAHUYECKUM DJIEMEHT.

54. TornuBHBIE  2JIEeMEHTHI.  BOJOpOIHO-KUCIOPOAHBIA  TOIUIMBHBIM  DJIEMEHT.
IIporecchl, mpoTeKaroIue Ipu padoTe.

55. DneKTpoan3. DAEKTPOIINU3 PACIIABOB IEKTPOIUTOB.

56. DIIeKTPOIN3 PACTBOPOB AIEKTPOIUTOB (MHEPTHBIC SJIEKTPOIBI).

57. DACKTPOIN3 PACTBOPOB JJICKTPOJHMTOB C PACTBOPHMBIM aHOJOM, ITOJyYCHHE
AIEKTPOTUTUIECKON MEIU, HUKEITUPOBAHUE, XPOMUPOBAHUE.

58. 3akonsl anekTponu3za. 3akoH Dapazes.

59. Koppo3zust metanios, ee Bubl. OCHOBHBIE PUYUHBI.

60. Xumudeckast Kopposus MeTauioB. [IosSCHUTH Ha TprUMepax.

61. DnexkTpoxuMuYecKas KOppO3us METaJIOB, MOATBEPIUTH MPUMEPAMU B KHUCIIOM
Cpelie U BO BIAXXHOM BO3/IyXE.

62. OcHOBHBIE CITIOCOOBI 3AIUTHI METALJIOB OT KOPPO3HH.

63. AHOAHBIC U KaTOAHBIC TOKPHITHS METAILJIOB.

64. [IpoTrekTopHas 3alUTa METAJUIOB OT KOPPO3HUHU.
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65. O0mue cBoiicTBa MeTauioB. Metamindyeckass cBsizb. [lodydeHne MeTaioB:
MUPOMETAILTYPIHsl, TUAPOMETAILTYPIHUs, SIEKTPOXUMUYECKUE METOJbI BBIICICHHUS
METaJJIOB U3 PY/I.

66. XyuMHsI METAJIJIOB: IIEIOYHBIE METAUTBI — 1 A Tpynma.

67. lllenouno3zemenbHbIE METALIBI — 2A Tpynmna.

68. Bona. )KecTKkocTh BO/IBI U €€ YCTpaHEHHUE.

69. MeTtamibl HOATPYMIBI ATFOMUHUS — 3 A TPYTIIIHL.

70. AmoMunuii. XUMHYECKUE CBOMCTBA, aM(OTEPHOCTh THAPOKCHIA ATIOMUHUS.

71. Xpowm.

72. Mapraser.

73. Metanbl cemeiicTBa xenesa.

74. Metamibl 1B-rpynmnsl /Menb, cepedpo, 30J0T0/.

75. Metamibl 2B-rpynmnbl /IIMHK, KAAMUH, PTYTh/.

76.CBuHelr.

Anzopumm omeema no Xumuu Memaios:

1. IlonoxxeHue B MEPUOJUYECKON cUCTEeMe, U3MEHEHHE CBOWCTB B rpymme: O30,
MOTEHIIMAJIa HOHU3ALIUH.

2. Crpoenue aTtoma: a) ayekTpoHHas (opmyna, 6) rpaduyeckoe H300pakeHHE
BAJICHTHBIX 3JIEKTPOHOB, B) YCTOWYUBBIC CTETICHU OKUCIIECHUS, T) (POPMYIIbl OKCHUJIOB
Y TUAPOKCUIOB B YCTOMUMBBIX CTENIEHSAX OKUCIICHHUS.

3. ®dusnyeckue CBOMCTBA.

4. TlonyuyeHue merania.

5.  XWMHYECKHE CBOMCTBA METajlIa, OKCHIA, THIPOKCH 1A, COJICH.

6

[IpuMeHeHne MeTaJIJIOB U CILJIABOB, OKCUIOB, THIPOKCHUJIOB, COJICH.

6.2 IlepeyeHb y4eOHO-METOAMYECKOTO O0ecTeYeHUs

JJIS1 CAMOCTOAATEJIbHOM padoThI

=

Pabouyas mporpamMma TUCITUTIINHBI «XAMHSD).
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2. ApucroBa I'. H. Xumusa (o6mas) / I'. H. Apucroa, B. B. Cenremon //
METOAMYCCKUE YKa3aHWs W 3aJaHdsl JJIs BBIIOJTHCHUS KOHTPOJBHON pPabOTHI
OakanaBpamMu (paKyJbTeTa SHEPTreTUKU U AIEKTPU(PUKAIIMN OYHOU U 3a04HOU (HOPMBI
ooyuerus / ®I'bBOY BIIO Mxesckas 'CXA - Wxesck : PUO ®I'BOY BIIO
Mxenckas I'CXA, 2014. - 99 c.

Yka3atp IyTh

3. ApucroBa I'. H. Xumusa (o6mas) / I'. H. Apucroa, B. B. CenremoB //
TECTOBbIE 3aJlaHMsl JUIsl CTYJIEHTOB, OOYYalOMIMXCS MO HaIMpaBiICHUSM MOJITOTOBKH
(6akamaBpwmar) "Arpoumkenepus” u "TermnosHepretnka u temwioTexauka" / ®I'bOY
BIIO Mxesckas 'CXA ; — Mkesck : PUO ®I'bOY BIIO Nxesckas 'CXA, 2014. -
105 c.

7 VUEBHO-METOJNYECKOE 1 UH®OPMALIMOHHOE
OBECIEYEHUE TUCHUTIIMHBI (MOIYJIST)

7.1 OcHOBHas nuTeparypa

Ucnonszyercsi| KonnuecTBo 3x3eMILISIpOB
e HaumenoBanue ABTOD(BI) ['on m MecTo U3aHMsl | TIPU U3YYEHHUH Ha
n/n B OubnuoTeke
pa3zienoB kadenpe
O6mas u OBbC «PykoHT»
Heopranuueckas | DegopueHKo Openoypr,2012 http:rucont.ru/efd/
: XUMUS: ydeOHOe B. 1. Lo 202370
nocobue
2 OO0masa XuMus: PsazauoBal'. Caparos,2011 1-4 OBC «PykoHT»
KpaTKHii Kypc E. http:rucont.ru/efd/
JIEKIUH 17151 CTY/I. 139927
I xkypca

59



O6mas xumus. |Penopuenko (Opendypr,2011 1-4 OBC «PykoHT»
4. 1. ocuosusie |B- Y- http:rucont.ru/efd/
193079
3dKOHBbI XUMHU.
OcHOBBI
XUMHYECKOM
KHUHCTUKU U
TEPMOAUHAMUKU
OcHOBHBIE Mep3insakoBa | 3aperuCTpUpOBAHHOE B 3IEKTPOHHOE yueOHOe
HoHATHA XuMuu. | B.M., OI'BOY BIIO 2 nocooue
Kiaccer CenreMoB «xeBckas http://portal.izhgsha.ru
Heoprannueckux | B.B rocyJapcTBeHHas / index,php?q:
COCTMHCHUI CENIBCKOXO035HCTBEHHAS docs&download=
eOHoe aKaJCMUs. .
(y . 1&parent=57&id=743
nocobue) Ceptuduxar o
peructpannun Ne
174/14.
7.2 JlonomHATENBHAS JINTEPATYpa
KonunuectBo
Ucnonb3yercs IK3EMILISIPOB
No TI'ox u mecTo
HaumenoBanue | ABTOp(bI) IIPU U3Y4ECHUU Ha
/11 H3aHus B
pas3zernon Kadeap
onbIMoTeKe
e
1 | Xumus. Apwucrosa 2004
Omnopnbie I''H., NxeBck, 14 300
KOHCIIEKTBHI. CeHTeMOB xI'CXA
Meron. ykas. B.B.
2 |Tectsl O Apucrosa 2011
XUMHHA I''H. Wxesck, 1-4 95
U Jp. NxI'CXA
3 |Koppo3zus u Owmck, 2004. —
Myxun B.A. 4 9BbC «PykoHT»
3aIuTa 56¢.
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METAILIOB htt://rucont. ru/
O6mas
2005,
XUMUSL:
y4eOHUK TEXH. Koposus Beremas 1-4 99
H.B. mKoja, 557
U Hampas. U
c.
cretl.
O01ast Xxumust I'munaka 2005,
H.JL M:
WNuTerpan 1-4 96
IIpecc
Xumus Buxpesa | llensa, 2012 9BbC «PykoHT»
HEOPraHUYeCK B.A. htt://rucont. ru/
asi u 1-4
aHATUTHYECKa
s
COopHuk Mep3nsikoB | 3apeructpup 1-4 AIICKTPOHHOE
TECTOB T10 a B.M. OBaHHOE B yueOHoe ocobue
JNUCILIUILINHE OI'BOY moodle.izhgsha.ru
«Xumus BIIO
obI1as, «xkxeBckas
HEOpraHNYEeCcK roCyJapcTBe
asi u HHas
aHAJIUTUYECKa CeITbCKOX 0351
s» (yueOHoe HCTBEHHAas
nocooue) aKaJieMHUs».
Ceptuduxar
0
peructparu
u Ne 279/15.
IIpoTokon
Ne0001 ot
07.04.2015
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7.3 IIporpammHuoe odecnieuenne u UHTEepHET-pecypChl

1 Odummaneabie  cat WMxeBckor ['CXA — Pexum  gocrtyma:
www.izhgsha.ru/
2 [Topran Mxx['CXA — Pexxum moctyna: http://portal.izhgsha.ru/index.php

3 Cucrema  snmektpoHHoro  oOyuenuss —  Pexkum  jmoctyna:
http://moodle.izhgsha.ru/

4 DneKTpoHHO-0nbmmoTeuHass cucremMa «PykoHT». — Pexxum moctyma:
http://rucont.ru/

5 DeKTpOHHO-OMOMMoTeUHass cucteMa «AgriLiby. — Pexum mgocryma
http://ebs.rgazu.ru/

6. OnexkTpoHHO-OMOMMoTeyHas cucrema «Jlaub». — Pexum noctyma

www.e.lanbook.com

7.4 MeToanyecKue YKa3aHUsl M0 OCBOEHUIO TUCHMILTUHbI

[lepen m3ydeHHEM TUCHUIUIMHBI CTYJEHTY HEOOXOJIMMO O3HAKOMHTBCS C paboueit
MIPOrpaMMON JUCIUIUIMHBI, pa3MENICHHOM Ha MOpTaje U MPOCMOTPETh OCHOBHYIO
auTepaTypy, IMpPUBEACHHYIO B paboueld mporpamme B pazaene «YdeOHo-
MeToauyeckoe H'  WHOOpPMAllMOHHOE OOecreueHue JIUCHMIUTUHBD.  KHury,
pa3MelIeHHbIE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAaX JOCTYIIHBI U3 JIIOOOW TOYKH,
rjie uMeeTcs Beixo B «MIHTepHeT», BKITtoUas TOMAITHUE KOMIIBIOTEPHI M YCTPOMCTRA,
no3BoJsitoniue padorars B cetu «MuTteprer». Ecnu BoisiBUIM mpoOiaeMbl gocTyna K
yYKa3aHHOW JuTeparype, oOpaTtuTech K MIpenojaBarento (JI0O Ha 3aHATHUSX, JIUOO
4yepe3 MopTail aKaJgeMun ).

JIIst u3ydeHusT TUCIUTIIMHBI HE0OX0IMMO UMETh TETPAJlb JIJIsl BHITTOTHCHUS 3a/TaHHM.
[lepen Hagamom 3aHATHN HamO OETIO MOBTOPUTH COOTBETCTBYIOIIWN MaTepHal U3
Kypca TUCIHUIUIMHB « XUMHS HEOPTaHUYECKasi U aHATUTHIECKas.

st 5ppeKTUBHOTO OCBOEHUS TUCIUIUIMHBI PEKOMEHAYETCS IOCEIaTh BCE BHUIBI
3aHATHI B COOTBETCTBHM C PACIHMCAHUEM W BBIMOJHATH BCE JOMAIHHE 3aJaHUS B

YCTaHOBJICHHBIE MPENOAABATEIEM CpPOKM. B ciydae mnpomycka 3aHsATAN 1O

YBAXUTCIIbHBIM IIPpUYHHAM, HCO6XO,Z[I/IMO HOHOﬁTH K IOpernoaaBaTeit0O M IMOJIYUUTDb
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MHJIUBUAYAJILHOE 3aJaHuE 110 MPOITYIIEHHON TeME.

[TonyyeHHble 3HAHUST U yYMEHUSI B TPOIIECCE OCBOCHUS MUCIUIUIMHBI CTYACHTY
PEKOMEHIyeTCsl IPUMEHSTh JJI PEIICHUs] CBOMX 3aja4, He 0053aTeIbHO CBA3aHHBIX C
MpOTpaMMON  TUCIUIUIMHBI, PEKOMEHIYETCS WCIO0JIb30BaTh MPHU  BBIIOJIHEHUU
BBIITYCKHOM KBaNM(DUKAITMOHHON pabOThI, a TAK)KE Ha MPOU3BOJCTBEHHOMN MPAKTHKE.

7.5 Ilepeyenb UHPOPMALMOHHBIX TEXHOJIOTHH, HCIO0JIb3yeMbIX NPH
OCYLIeCTBJICHMH 00Pa30BaTeJILHOI0 NMpoLecca o TMCHMILIHHE, BKIIYast
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALIMOHHBIX CIIPABOYHBIX
cucreM (MPHU HEOOXOAUMOCTH)

[Touck nadopmanuu B riiodansHoM cetu HTepHET

PaboTta B 371eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX

Pabora B DMOC By3a (paboTa ¢ mopTajoM U OHJIAWH-KypcaMU B CHUCTEME
moodle.izhgsha.ru)

MynbTUMEUITHBIE JTEKIIUU

PaboTa B KOMIIBIOTEPHOM KJlacce

KommneroTepHoe TecTHpOBaHUE

Ipu uzyuenuu yueonoco mamepuaia Ucnoib3yemcs KOMNieKm JUYeH3UOHHO20
NPOCPAMMHO20 0Decnederus ciedyue2o coCmasa.

1. Onepannonnas cucrema: Microsoft Windows 10 Professional. [Toamucka Ha
3 roma. JoroBop Ne 9-BJI/19 ot 07.02.2019. Ilocnennsis aocTymHasi Bepcus
nporpammabl. Astra Linux Common Edition. JTorosop Nel173-I'K/19 ot 12.11.2019 1.

2. bazossiit maker mporpamm Microsoft Office (Word, Excel, PowerPoint).
Microsoft Office Standard 2016. Beccpounas muriensus. JJoroBop Ne79-I'K/16 ot
11.05.2016. Microsoft Office Standard 2013. Bbeccpounas munensus. Jlorosop
Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft Office Standard
2013. beccpounas munensus. Jloroop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounas munensus. Jorosop Nel06-T'K ot 21.11.2011.
P7-O¢uc. Horosop Nel73-T'K/19 ot 12.11.2019 .

3. HnadbopmannoHHO-CIIpaBOYHasi CUCTEeMa (CIPaBOYHO-TIPABOBasi CHUCTEMA)
«Koncynprantllmocy. Cormamenne Ne HMKII2016/JICB 003 or 11.01.2016 mus
HCIIOJIBL30BaHUS B YUCOHBIX Iesax Oeccpounoe. OOHOBIsETCS perysapHo. JIumeH3us
Ha BCE KOMITBIOTEPHI, UCIIOJIb3yeMbIe B yUeOHOM Tpoliecce.

Obyuarowumess obecneven oocmyn (YOAneHHbl O0CMYN) K CLeOVIOUUM
COBPEMEHHBIM NPOPECCUOHATILHBIM 6A3AM OAHHBIX U UHDOPMAYUOHHBIM CHPABOYHBIM
cucmemam:

NudopmarmonHo-cripaBoyHasi cuctemMa (CIpaBOYHO-TIPABOBAasl — CHCTEMA)
«Koncynprantlirocy.

«1C:Ilpennpusitue 8 uyepe3 HWHTepHeT st  y4yeOHBIX  3aBEICHUN»
(https://edu.lcfresh.com/) co cnenyromumu npunoxenusmu: 1C: Byxranrepus 8, 1C:
VYnpasnenue toprosiei 8, 1C:ERP Ynpasnenue npennpustuem 2, 1C: Ypasienue
Hameil pupmoit, 1C: 3apruiata u ynpasiieHue nepcoranom. O0iauHblil cepBuUc.
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8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHbBI (MOAYJISA)

YyeOnast ayuTopus JJ1s TPOBEACHUS 3aHATHUN JICKIIMOHHOTO THIIA, TPYIIITOBBIX
U UHIUBUAYAIbHBIX KOHCYJbTAIIMH, TEKYIIEr0 KOHTPOJSI M IPOMEXYTOUYHOMN
aTTecTaluu. AyAUTOpHUsS, YKOMIUIEKTOBaHHAs CHEUUATU3UPOBAHHOW MeEOEnpl0 U
TEXHUYECKUMU CPEICTBAMU OOYyUYEHHUS, CIYXAIIUMHU Ui MPECTaBICHUS y4eOHOM
uH(popMaIuu OOJBIION ayJUTOPUHU: TMEPEHOCHOM KOMIBIOTEp, MPOEKTOp, J0CKa,
JKpaH.

VYyebHas ayauTopust 1715l TPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, TPYMIOBBIX
U UHIUBUAYAIbHBIX KOHCYJbTAIIMH, TEKYIIEr0 KOHTPOJSI W IPOMEXYTOUYHOMN
arrectaiu  (J7a0OpaTOpPHBIX — 3aHATHM).  AyAUTOpHS,  YKOMILIEKTOBAHHAS
CHEUUAIN3UPOBAHHOM MEOENp0 W TEXHUYECKUMH CpEACTBAaMU  OOy4YEHMS,
CIyXalllUMHU I TPEACTABICHHUS Y4yeOHOW HH(OpMauuu OOJBLION ayAUTOPHUU:
MEpEHOCHOM HOYTOYK, jabopatopHoe o0opyaoBaHue: AKBaIUCTUIATOP; Bechl
anextponnbie BJIT-310; Bertsokaoi mikad; JlaboparopHas nocyna — yamku [lerpu,
CTaKaHbl, KOJIObI, TPOOUPKHU, BOPOHKH, TIPEIMETHBIC U MOKPOBHBIE CTEKJIA, TUTIETKH,
CTYNIKH, IECTUKH, KIOBETHI U T.JI.;

[Tmutka snmektpo «Poccusi» 1-x xoHd.; Ilpubopsr mias tutpoBanus; Tepmomertp;
XVMMHUUYECKHE PEAKTUBbI — TEeHIMAaHBHOJNET, GpykcuH, p-p Jlroronsa, p-B Heccnepa u
T.7.; JlJabopaTropHast xuMu4eckast mocyja.

[ToMemenre g camMocTosTeNbHOW  paboThl, IloMmemieHue OCHAIIEHO
KOMITBIOTEPHOM TE€XHHKOW C BO3MOYKHOCTBIO MOJKIIOUEHUA K ceTh «HTepHET» U
obecriedyeHuEeM JO0CTYIa B AJIEKTPOHHYIO MH(DOPMAIIMOHHO-00Pa30BaTEIIbHYIO CPEy
OpraHu3alMH.

[Tomemnienus nasi XpaHeHUs U NPOoUIAKTUYECKOrOo OOCITyKUBaHUSI y4eOHOTro
000pynoBaHus.
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METOAMYECKNE PEKOMEHIAILIMU 110 OPITAHU3 AL
N3YYEHMA JUCHUITIMHDBI

Jis GopMUPOBaHUSA Y CTYIAEHTOB COOTBETCTBYIOIIMX KOMIIETEHIMI B pe3yjbTaTe

U3y4EHUs JaHHOM MOJYJbHOM  JHUCUUIUIMHBI  MPUMEHSETCS  COBOKYIHOCTb

o0Opa3oBaTeNbHBIX TEXHOJIOTUHN, MOJIeNel U GopM OOyUueHUs, IPUHATAS B aKaJCMHH.
CoBOKYNHOCTB MOJIeNIel 00yUEHUs BKIIIOYAET:

o CrnoBecHble, HarJISTHBIE, TPAKTHYECKHE (C YIETOM CHEIU(PUKN AUCIUTIIIUHBI);

o PenponykTuBHBIE, TOMCKOBBIE, HUCCJIENOBATEIbCKUE  (paccuyuTaHbl  Ha

JOCTATOYHO BBICOKYIO CTYIIEHb CAMOCTOSATEILHOCTH CTYIEHTOB);

o OOBACHUTENBHO-WILTIOCTPALIMOHHBIE,  MPOTPAaMMHUPOBAHHBIE,  MO/IEJIbHBIE,

npo0JieMHbIE (HAMPaBJICHBI HA AKTUBU3ALMIO CAMOCTOATEIIBHOU pabOThI CTYJIEHTOB);

o Hpyrue Moxaenu o0y4yeHUs, KOTOpble OyayT BbIpa0aThIBaThCS C YYETOM

MHANBUAYAIbHBIX OCOOEHHOCTEN CTYJCHTOB.

CoBOKyIHOCTh (popM 00y4deHUsI BKIIIOYAET: JIEKLIHUH, CEMHHAphl, J1abopaTOpHBIE,

MPAKTUYECKHUE 3aHATUS U CAMOCTOATENbHBIE pa0OTHI.

[Tpumensiemble mnpu ocBoeHun OOIl oOpa3oBaTenbHbIE TEXHOJIOTMH HMEIOT

CJIeIYIOLIUE XaPAKTEPUCTUKHU:

Oo0mecucreMHsbIe:

- HAy4yHOE CojepXaHue, Mpeaornpeaensdmonee (GOpMHUPOBAHUE COAEPIKAHUS
oOpa3oBaHMsI C yYE€TOM OCHOBHBIX NPHUHLUIIOB IEJArOrvKH, MCUXOJIOTHH, TEOPUU
BBICILIE HEPBHOW JIESITENBHOCTH;

- OTKPBITOCTbh, MNpPEIyCMATPHUBAIOLIAsl ONTHMAJIbHbIE CHOCOOBI YHPABICHUS
y4eOHOM e TeNIbHOCThIO C YU€TOM Pa3HbIX MHEHUH;

- BOCIUTHIBAIOIIMNA XapakTep 0O0y4yeHHus, OOECIEeUUBAOIINA COYETaHHE
MIPOIIECCOB O0YUYEHUS U BOCITUTAHUS;

- KpEaTHBHOCTb, pa3BHUBAIOIIAsl TBOPYECKHE CIIOCOOHOCTH O0y4daeMbIX, HX

YMCHHC BBISICHATD HpO6J’ICMBI 1 HaXOOUTh CIOCOOBI UX paspCUICHUS;
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- HAIEeKHOCTh PpabOThl W CHUCTEMHAas IEJIOCTHOCTh, (hopmupyromas
CIIOCOOHOCTH aJICKBATHO PEarupoBaTh HA JTHOOBIE BOIPOCHI U OTBETHI;
- Hay4Hasl OpTaHM3alus [13aifHa 00pa30BaTEIbHON Cpelbl, 00eCIIeUnBaOIIAs

MaKCUMaJbHYI0 HH(POPMATUBHYIO TP MUHUMAJIbHOW YTOMIISIEMOCTH CTYACHTOB.

MeToaudeckKue:

- IeJICHANPABJICHHOCTh, TpeIycMaTpuBaromas obecreueHne o0ydaeMbIX
NOCTOSSHHOM ~HMH(pOpManued O KOHEYHBIX MeNsAX OOy4YeHHus, BO3MOXKHOCTHU
JIOCTHIKEHMS ATUX LIeJIeH;

- o0ecrieuyeHne MOTHBAIUWA, WHHUIIMHPYIOMIEE CTUMYJIMPOBAHUE ITOCTOSHHOM
BBICOKOM MOTUBaIlMM oOO0ydaeMblx K 0Opa3oBaTelbHOMY IMpPOIECCY, KOTOpas
MOAKPEIUIICTCSl  aKTUBHBIMH ~ (popmamMu  pabOThI, BBICOKOW  HAIJISITHOCTHIO
pE3yNIbTaTOB, CBOEBPEMEHHOW O0OpaTHOM CBs3bI0, OOIIEH IIeJIeHAPABICHHOCTHIO
rporiecca 00yJeHHS;

- o0ecrieueHre OOy4YeHUS B COTPYJHHUYECTBE, KOTJAa B Ipoiiecce OOydeHUs
OCYIIECTBJISIETCS. COBMECTHAS JICSITEIIbHOCTh MPENoaBaTesisi 1 00y4yaeMbIX, a TaK JKe
B3aUMOJICHCTBHE 00yYaeMBbIX;

- o0ecneyeHHe CHCTEeMAaTHYeCKOM  OOpaTHOW  CBSA3M,  IO3BOJIAIONICH
UH)OPMUPOBATH 00yUaEMbIX O BO3MOKHBIX OIIMOKAX U CPEJICTBAX UX YCTPAHCHHUS;

- 000CHOBaHHOCTH OICHWBAHUS, BKIIFOYAOIIAs, KPOME CTAHIAPTHBIX METOOB
KOHTpPOJIs, JIOTIOJIHUTENIbHBIE TMOKa3aTeiau. BeigBisionme xapakrtep ONIMOOK,
aKTUBHOCTH YYaCTHSI | JIp.;

- TeJaroruveckas THOKOCTh, TIO3BOJIAIONIAS CAMOCTOSITEBHBIA ~ BBIOOD
o0y4aeMbIM CTpaTEruu O0yUYEHUS;

- BO3MOKHOCTh BO3BpaTa Ha3aj, MNpEAIoaramas OTMEHY o00yJacMbIM

OIMOOYHBIX JIEUCTBUI MPU CAMOCTOATEIHLHOM padoTe.
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CTpyKTYpHbIE i OPraHU3alHOHHbIE:

- CTPYKTYpHas LEJIOCTHOCTD, MpeIyCcMaTpUBaIoNIas MpeacTaBlieHue y4eOHOro
MaTepuaia B BHUJE YKPYIMHEHHBIX NUIAKTUYCCKUX EIMHHII, COXPAHSIONINX JIOTHUKY,
TJIABHBIC UJIEW M B3aMMOCBSI3M OCBaWBaeMOW y9eOHOHN NUCIUILINHEI;

- HaJU4HUe BXOJHOTO KOHTPOJISA, BKIIIOUAIOIIEe NUArHOCTUKY YPOBHS 3HAaHUUN
CTYIACHTOB TMepea HadajloM pabOThl C IEIbl0 O0CCTeueHUs WHIANBUIYAIBHOTO
MOIX0/1a MPU OOYICHHH,

- WHAMBUAyaJIM3anusi oOpa3oBaHUs, MpeIycMaTPUBAOIIasi MHOTOYPOBHEBYIO
OpraHM3aIMi0 y4eOHOro Mpolecca C HCIOIb30BAaHHEM 3aJaHUil Pa3HOrO YpPOBHS
CJI0)KHOCTH;

- HaJU4Hhe Pa3BUTONW CHUCTEMBI MOMOIIHU, MO3BOJISIIONIEH YYUTHIBATH XapakTep
o0y4aeMbIX W B COOTBETCTBHM C O3THM (OPMHPOBATH MHOTOYPOBHEBYIO U
JIOCTaTOYHYIO CHCTEMY MOMOIIM B OCBOCHHH y4eOHOTO MaTepuia, PelIeHHH 3ajiad,
BBITIOJIHEHUH CAMOCTOSITENIBbHBIX padoT JIp.;

- HaJW4ue WHTEIJICKTYaJbHOTO sI/ipa, MPEANOIaralolero Co3IaHue CHUCTEMbI
aHaJM3a MPUYMH OIIUOOK NPHU U3yUYeHUH YUYeOHOro MaTepuana, IOMOrarolel MmoHsTh
OIUOKH | CJIeaTh MPABIIHHBIC BEIBOBL;

- BO3MOXKHOCTh JOKYMEHTHPOBAaHMsI 0O0Opa30BaTEIBHOTO TMpoIlecca M €ro

pPEe3yJIbTATOB.
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®OHJT
OILIEHOYHBIX CPEJCTB
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]_IeJIL H 3agavumn HpOME)KyTO‘IHOﬁ arreCTallui  CTYJICHTOB 10 AMCHUILIMHE

«XMMMS 001D

Lenb pOMEXyTOUHOM aTTeCTallii — OLCHUTh KOMIICTCHIINH, C(OPMUPOBAHHBIC y CTYICHTOB B
nporiecce OOydeHHs, U OOCCIEUUTh KOHTPOJb Ka4ecTBa OCBOCHHSI MPOrPaMMBI IIOCIIE 3aBEPIICHUS
W3YYCHUS TUCIATUTHHBIL.

3amaun IPOMEXKYTOUHOM aTTeCTaIUu:

- OCYIICCTBHUTH TPOBEPKY W OICHKY 3HAHWM, MOJTYYEHHBIX 32 KypC, YPOBHEH TBOPUYECKOTO
MBIIILICHUS;

- BBISICHUTH YPOBEHb MPHOOPETCHHBIX MPAKTUYECKUX HABBIKOB W HABBIKOB CaMOCTOSITCIIBHOM
paboThI, yMEHHS TIPUMEHSITh TEOPETUUCCKUE 3HAHKS TPY PEIICHUH MPAKTHYECKUX 3a/1a4, OLICHKU 3HAHUIA,
YMEHUI U HAaBBIKOB (BJIaJICHUN );

- OMPEJICIIUTh YPOBEHB, CHOPMHUPOBAHHBIX KOMITCTCHIIMA.

JIo1st Tomycka K IPOMEKYTOYHOM aTTeCTAIMK CTY/ICHTY HEOOXOAMMO TIPEICTABUTh 3aKIFOUCHHE TI0
BBITIOJTHEHHBIM JIA0OPATOPHBIM pabOTaM, OTUMTATHCS 10 CEMHHAPCKUM 3aHSTHSAM M TECTOBBIM 33/IaHUSM
MPOMEKYTOYHOH aTTECTAINH.

JIisi  KOHTpOJISL Pe3y/IbTaTOB OCBOCHHS CTYJACHTOM Y4eOHOro MarepHaia M0 Iporpamme
JMCUMIUIAHBI, MO HWTOraM 0Opa30BaTeIbHON JEATEILHOCTH B OCBOCHHM OOpa30BaTEILHOIO MOJYJIS
MPEyCMaTPUBACTCST YCTHBIN 3K3aMeH. [Ipy MOJHOCTBIO BBIMOJHEHHBIX 3a[aHKMSX W OTBETAX HA BOIMPOCHI
CTY/ICHT MOXKET MOTYYHUTh Ha AK3aMEHE MAKCUMAITBHYIO OIICHKY «OTJIHIHOY.
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ITACIIOPT ®OHJJA OHEHOYHbIX CPEJICTB

Haumenosanue Kon OLeHOYHbBIE OLieHOYHBIE O1LeHOYHbBIE
Ne paznena yueOHOU KOHTPOJMPYEMON | CpelncTBa ISl | CPEACTBA I | CPEACTBA IS
/n JUCITUTUTUHBI KOMITETCHIINH (HJIN MIPOBEPKHU MIPOBEPKHU MIPOBEPKHU
(Moptyis) €€ 4acTH) 3HAHUU yMEHUH BJIJICHUI
(1-# oram) (2-#i oram) (HaBBIKOB)
(o pasaeny | (mo pasumeny (3-# aTam)
3.1) 3.2) (o pazgeny
3.3)
1 | Crpoenue BemecTBa OIIK-2 I1.3.1.1 I1.3.2.1 I1.3.3.1
2 | Obmume OIIK-2 I1.3.1.2 I1.3.2.2 I1.3.33
3aKOHOMEPHOCTH
XUMHUYECKHX
MIPOIIECCOB
3 | PacTtBOpBI. OIlIK-2 I1.3.1.3 I1.3.23 I1.3.33
OKHUCIUTENbHO-
BOCTAaHOBUTEIIHHBIC
MIPOIIECCHI
4 | Dnekrpo- OIIK-2 I1.3.14 I1.324 I1.3.34
XUMUYECKHE
TIPOIIECCHI

/0




1. IEPEYEHb KOMIIEHTEHIIMIA C YKA3AHHUEM 95TAIIOB UX ®OPMHUPOBAHUS
B TPONECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pe3ynbraTte u3yueHus: yaeOHON AUCHUTIIMHBI

00yJaronuecs TOJKHBI

Howmep/ Coneprxanue
HHJICKC KOMIIETeHITNY (WJIH Brnaners
KOMITIETEHIINH €€ 4acTH) 3Hath YmMmets (3-it aTam)
(1-# atam) (2-1 atam)
OIIK-2 CIIOCOOHOCTBIO K | (DyHIAMEHTAJI | UCTIOJIb30BATh | BBHITTOJIHEHUS

WCIIOJIb30BAHUIO | bHBIE pa3/ieiibl | 3HAHUS B OCHOBHBIX

OCHOBHBIX oOrei obnactu XUMHYECKHUX

3aKOHOB XAMUU, B T.4. | XUMHUHU ISt J1a00paTOPHBIX

€CTECTBECHHO- XUMHUYECKUE | OCBOCHUSA onepauui st

HAaYYHBIX CHUCTEMBI, TEOPETUYECKH | SKCIIEPUMEHTAI

JTUCHUTINH B XAMHUYECKYI0 | X OCHOB U BHOTO

npodeCCUOHANIBH | TEPMO- MPAaKTUKU HCCJICIOBAHUS

OH AEATENBHOCTA | IMHAMHUKY U | [IPU PELICHUU | XUMHUYECKUX
KUHETHUKY, WH)XCHEPHBIX | ABJICHUM.
PEAKIMOHHYIO | 3a71a4 B Pesynbprarsl
criocobHocTh | chepe AIIK | uzyuenus
BEUIECTB, JUCIUIIIAHBI
XAMHUYECKYIO JTOJIKHBI
uaeHTHpuKaI CITIOCOOCTBOBATH
W10, MPOLIECCHI OCBOCHHUIO
KOPPO3HUH U MOCJIEAYIOIIUX
METOIbI CIIeIUaIbHBIX
O0pBOBI € npodeccruoHab
HHUMU. HBIX JTUCHUILINH

y4eOHOrO IJ1aHa
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2. METOAMYECKHUE MATEPHAJIBI, OITPEJE/ITIOLIAE
IMPOLOEAYPBI OHEHUBAHHWA KOMIIETEHITUA

2.1 Onucanue nmokasareJiei, IKaJ U KPUTEPHEB OLICHUBAHUS KOMIIETeHIUIA
[lokazaTensiMu  ypoBHS OCBOGHHOCTHM KOMIETEHIIMM Ha BCeX JTamax MX
(hOpMHUPOBAHUS SBIISIFOTCS:

1-i 3Tan (YpoBeHb 3HAHMIA)

— YMeHue oTBeYaTh Ha OCHOBHBIC BOIIPOCH U TECThI HA YPOBHE MOHUMAHMS CYTH —
YAOBJIETBOPUTENHHO (3).

— YMeHue rpaMOTHO pacCy>X1aTh MO TEME 3aJJaBa€MbIX BOIIPOCOB — XOPOIIIO (4).

— Ymenue dopMynupoBaTh TpoOJEeMbl MO CYTH 3aJlaBa€MbIX BOIPOCOB — OTIUYHO
(5).

2-# 3Tan (YypoBeHb yMeHMIi):

— VYmeHue pemarh TMPOCThIE 3aJaud C HE3HAYUTCIBHBIMA OIMUOKAMH —
yJIOBJIETBOPUTEIBHO (3).

— YMeHue penarh 3aJ1a4u cpeHel CI0KHOCTH — Xopouio (4).

— YMeHue pemath 3a7a4d TOBBIIICHHOW CJIOKHOCTH, CAMOMY CTaBUTh 3aJaud —
OTJINYHO (9).

3-if 3Tan (ypoBeHb BJIa/IeHUsS] HABbIKAMM):

— VYmenue ¢GopMmyaupoBaTh M pemIaTh 3aJaud M3 PaA3HBIX  Pa3NENOB  C
HE3HAYUTEIBLHBIMU OIIMOKAMU — YIOBIETBOPUTEILHO (3).

— YMeHHne HaXOAUTh MPOOJIEMBI, PEIIaTh 3aa4H MOBBIICHHOW CIIOKHOCTH — XOPOIIIO
(4).

— YMeHue caMoOMy CTaBUTH 3a7la4d, HAXOIUTh HEIOCTATKA U OITHOKU B PEHICHUAX —

OTJINYHO (9).
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3. TATIOBBIE KOHTPOJIBHBIE 3ATAHVSI NJIM UHBIE MATEPHAJIEI,
HEOBXOJIUMBIE JJIs1 OIEHKH 3HAHU, YMEHW, HABBIKOB 1
(AJIN) ONBITA JESAATEJIBLHOCTH, XAPAKTEPU3YIOIIMX DTAIBI
®OPMHUPOBAHMS KOMIIETEHLIWA B MPOLIECCE OCBOEHHUSI
OBPA30BATEJLHOI MIPOTPAMMBI

3.1 TunoBble 3agaHKs /151 OLIEHKH 3HAHUI, MPUOOpETaeMbIX B X0/1€ U3yUYEeHHUS
aucuMIUIUHbI (1-i 3Tam)

3.1.1 Moayns 1. CTpoeHue BelecTBa
JlomoJiHuTE:

1. Comu — 910

2. Okcuapl knaccupunupyror: 1. — 2. —
3. — 4. —
3. OcHOBaHMSI B3aUMOJICHCTBYIOT: l.— 2. —
3. — 4, — 5 —
4. Kucnble conu nony4darot: 1. — 2. — 3. —
5. K cHIIBHBIM KHCITIOTaM OTHOCSTCS:
YCTAHOBUTE COOTBETCTBHE:
6. dopmy.ia BelecTBa Kanace
A) H;SiO, 1. KucaoTHbIi OKCHL
b) Al,O; 2. OcHOBaHHE
B) KH,PO, 3. Kuciora
I') P,Os 4. AMmdoTepHBI OKCUT
JT1) Cu(OH), 5. Coub (kucmnas)
6. OCHOBHOI OKCHU]I
7. Oxcug I'mapoxceug dopmyJa — JIONOJTHUTE
A) SO, 1. CepHas kucioTa
b) P,Os 2. MerakpeMHHeBask KMJIOTa
B) Si0O; 3. CepHHCTast KMCIIOTA
I') CaO 4. OptodocdopHas KHUCIOTA

S. I'mapokcu KanbLus
6 OpTOoKpeMHUEBasI KUCIIOTA

Boi0epuTe npaBuJIbHbIE BADMAHTHI OTBETOB:

8. OOmiast cxema MpeBpalllEHUl COOTBETCTBYET T'€HETHUECKOMY PSIY (msa Bapuanta
OTBETA):
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9 - 302 i H2303

1) pocdop — oxcun dhochopa (V) — metabochopHas kuciaora

2) yraepon— okcun yriaepoja (IV) — yronapHas kucioTa

3) adIOMHUHUIA — OKCHJI aJJFOMUHUSI — TUIPOKCHU]I ATTFOMUHUS

4) xpemuuii — okcua kpemuus (IV) — mMerakpeMHUEBast KUCIIOTA
9. TosbKO OCHOBHBIE OKCHJIbl YKA3aHbI TIOJI HOMEPOM

1) K;0, CrOs, FeO, Mn,0; 3) CrO, FeO, Cu,0, BaO

2) Mn,0O;, SO3, Fe,05, CaO 4) Cr,04, FeO, Cu0O, Zn0O,

10. AtomHast opOuTatb — 3TO

11. Bce xuMu4ecKue 3JEMEHTHI JETSAT Ha CIAEAYIONIUe TUTIBL: 1)
2)

12. I'maBHOE KBAaHTOBOE YHCIIO 0003HAYAIOT OYKBOM , IPUHUMAET
3HA4YCHUS , XapaKTepu3yeT

13. PeanbHas >nekTpoHHast Gopmysia UMEeT BUT

14. TloGouHas moArpymmna — 3To

15. DneKkTpoOoTpULIATENBHOCTh KOJIMYECTBEHHO XapaKTepU3yeT cBoMcTBa: 1)
)
yem 0osbiie O30, TeM cUiIbHEE BbIPAXKEHBI CBOKWCTBA

16. B mepuoaax cieBa HampaBo paanyc aToMa SHEPrus CPOJICTBA K
BJIEKTPOHY , 000 YBEIIMYUBAKOTCS] CBOKMCTBA

17. KoBajieHTHas CBA3b — ATO

18. JloHOp — 9TO YacTHUIla, UMEIOITas

19. mu - cBsI3b (7 —) 3TO CBA3B —

20. YUem Oomplnie paanyc aTomMa, TeM SHEPTHS CBSI3U

21. B rubpuanzanuu y9acTByOT

22. Yucno o — cBs3elt B Mosiekysie CO, paBHO

23. YcnoBust 00pa3oBaHusl KOBAJCHTHOM CBSI3U [0 OOMEHHOMY MEXaHU3MYy: 1)

2)
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3.1.2 Moayns 2. O011ue 3aKOHOMEPHOCTH XUMUYECKHUX MPOIECCOB

JlonmoJIHHUTE:

1. IlepBrlii 3aKOH TEPMOJUHAMUKY rIacUT _ Ero matemMaTudeckoe BhIpAXKEHUE

2. DK30TepPMHUYECKUE PEaKIUU — 3TO , AHX.p. umeer 3HaK

3. 3axon ['ecca unraercs «TemnoBoit aphekT XUMHUUECKON peakiuu

4. Cobomnas sueprus (dHeprus [ m606ca) paccunteiBaeTcs Mo hopmysie
5. DHTponusi —3TO __, 0003Hauarcst OyKBOM _ , pacCUMThIBaeTcs no popmyne

6. Xumuueckas pCaKknus BO3MOXKHA, CCIIN

7. Cpennsisi CKOPOCTh XMMHUYECKON peakiuu — 3TO . E€é maremaTtnueckoe
BBIPAXKEHUE UMEET BU/T

8. 'oMoreHHBIC XUMHUYECKHE PCAKIHM IIPOTCKAIOT

9 OOpaTuMble, XUMUYECKUE PEAKIIUU — ITO

10. dusznyeckuii CMBICI KOHCTAHTHI CKOpPOCTH XUMHYECKOM pCaKknu

11. Maremaruueckoe Beipaxkenue K, nis peakiuun: FEO,,) + COpy <> F€(ry) + CO; (1
UMEET BUJL

3.1.3 Moayns 3. PacTBopbl. OKHCIUTEILHO-BOCTAHOBUTEIbHbIE NPOIECCHI

JlonmoJiHuTE:

1. PactBOp — 3TO

2. 3Has MacCOBYIO JOJIO PAaCTBOPCHHOTO BEHIECTBA, MOXHO PAcCCUUTATh MAccCy
PacTBOPEHHOTO BELIECTBA MO hopMyIse M, , =

3. DKBUBAJICHTOM DJIEMEHTA HMJIN BCIICCTBA HA3BIBACTCA TAKOC

4. MounsuibHasi KoHLeHTpanust pacTBOPa (Cyonsnsias) TOKA3BIBACT

5. 3aKOH PKBUBAJICHTOB UMEET cileayromee MaTeMaTniICCKOC BBIPAKCHUC

6. HeanexTpoauTel — 3TO

/. HachlleHHbIN ap — 3To
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8. 3akon Bant — 'odda ycTanaBnmuBaeT 3aBUCUMOCTh U UMEET
MaTeMaTHYECKOE BBIPAKCHUE , TIe

9. JlaBjieHHMEe HACBHIIIEHHOIO Tapa HaJ YMCTBIM pacTtBopureiieM (p°) Oojblie, Yem
1
JIaBJICHUE PACTBOPUTEIIS HAJl pAaCTBOPOM HERIEKTpoiuTa (p-), Tak, Kak: 1)

2)
10. TloBsllIeHHE TEMIIEPATYPhl KUIIEHUSI pacTBOpPa OT KOHIIEHTPAIIUH PACTBOPEHHOTO
BEIIIECTBA OTPAXKAECT 3aKOH 1 UMEET MaTeMaTUYECKOe
0
BbIpaKEeHUE , Al = , TIe

11. DHeKTpOaUTHI — 3TO

12. K cunbHBIM 3JIEKTPOJIMTAM OTHOCSTCS:

13. Kucinotel — 310

14. OOmue cBoicTBa OCHOBaHUI OOYCJIOBJICHBI HAIMYUEM ,
OKpAITUBAIOT UHIAUKATOPBI , B3AaMOJICHCTBYIOT:

15. Kuciible, OCHOBHBIE U KOMILIEKCHBIE COJI IUCCOLIMUPYIOT

16. l'unponu3 comu — 310

17. KonmnyecTBeHHAs XapaKTEPUCTUKA THAPOIIN3A COJIHM — 3TO BEJIMYMHA, HAa3bIBaeMast
, 0003HavaeTcs OyKBOU

18. 'uaponu3 coyu MpOTEeKaeT Mo KaTHOHY, €CIIM COJIb 00pa3oBaHa ,pH=

19. C noBsilieHHEeM TeMIIepaTyphl cTeneHb ruapoiusa (h)

20. I'mapOKCUIIBHBIN TTOKa3aTeab — ATO , €r0 MaTeMaTHYECKOe
BbIpaxeHue pOH =

21. OKHUCTUTETHHO-BOCCTAHOBUTEIBHBIC PEAKITHH — ATO

22. Ecnm anrebpamdveckass BETWYMHA CTETICHH OKHCIICHUS YBEITUYMBACTCSA, TO
IIPOTEKAET POLECC , & C DJIIEKTPOHHOUN TOYKH 3pECHHUS

23. OkuciauTenb B X0JI€ peaKiuu , IOATOMY ero ajredpanyeckas
BEJIMYMHA CTENIEHU OKUCIICHUS

24. Hemetaisl (IIpOCThIE BEIIECTBA) MPOSBIISIIOT CBOMCTBA , & C DJIEKTPOHHOMN
TOYKH 3PEHUS

25. UYem wMeHblle anreOpandeckasl BEJIWYMHA CTAHJIAPTHOTO OKHUCIUTEIBHO-
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BOCCTaHOBHUTEIBHOTO moTeHnrana (¢°B), TeM CHIbHEe BRIPaKeHBI CBOMCTBA

26. 3[1IC=__, eciu DJIC <0, TO OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS PEAKIIMS
27. B KucJIOM cpejie: a) uzfbimoK KUCIOPO/ia B YACTHUIIE C8A3bleaAeM C
oOpa3oBaHUEM

0) Hedocmamok KUCIOpOAA B 4YacTHIlC Oepém U3 C
o0pa3oBaHUEM

3.1.4 Monyns 4. IaeKTPO-XUMHUYeCKHe MPOLECChI.
Jdomonure:

1. AHOJ — 3JIEKTPO/I, HA KOTOPOM MPOTEKAET MPOIIECC

2. DNEKTPOHBIN MOTEHIMAT METaJlIa 3aBUCHT OT CJICAYIONHX (hakTopos: 1) 3)
2)_ 4 __

3. [TomysnemMeHTOM Ha3bIBAIOT

4, DIeKTpOHBIN MOTEHITMAI MeTajljla IIPH IPOU3BOJIBHBIX YCIOBUSIX PACCUNTHIBAIOT
1o ypaBHeHu1o HepHcTa

5. UeM MmeHbIIIE aﬂre6pa1/1q601<a51 BCIIMYMHA CTAHAAPTHOI'O JJICKTPOAHOTO IIOTCHIIHAJIA
METaJlia, TCM

6. Koppo3sus meTtamioB — 310

7. OCHOBHBIC IPHUYUHBI KOPPO3UH:

1) 2) 3) 4) 5) 6)

8. lNanbBaHWYECKUI IEMEHT B CIIydae DJIEKTPOXUMHUYECKON KOPPO3UU OTINYAETCS OT
obpryHoro: 1) 2)

9. B neliTpanbHON M B IICIOYHON cpe/ie HAa KATOMHBIX Y4JacTKaxX IPOTEKAIOT JIBa
nporecca:
1) XUMH3M
2) XUMH3M

10. CynbdaTtupoBanue — 3T0

11. Cknenansbl Ba MeTaJjIa: IIUHK — JKEJI€30, MOJIBEPraeTCsi KOPPO3UU

12. DnekTpoau3 — 3To

13. Karog — »mexTpoja, Ha KOTOPOM HJIET IIPOIECC , UMeeT 3apsf
MOIXOIST YaCTHUILIBI

5
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14. Ecnu Ha aHOJIe TPOUCXOAUT OKUCIIEHUE METaslla A1eKTPO/Ia, TO aHO/ HAa3bIBAIOT
15. DnexTpoau3 pacTBOPOB OTIIMYAETCS OT DJEKTPOJIN3a PACIIIABOB AIEKTPOJIUTOB

16. 1-p1ii 3aKoH Dapajes IIacuT:

17. DnexTpo — BOCCTaHOBUTEID — 3TO

3.2 TunoBble 3a1aHu VISl OLIEHKH YMEHHUIi, MpuoOpeTaeMbIX B X0/i€ U3yUYECHUS
AMCHMILIMHBI (2-1 3Tam).

3.2.1 Moayns 1. CTpoenue BeuiecTBa

Yka:xure HoMep NPaBUJIbHOIO OTBETA:

1. Tunpoxcuna xpoma (III) B3auMoaeCTBYET ¢ KaKIbIM U3 JBYX BEIIECTB:

1) Fe(OH), u KOH 3) CaCl, m HNO;

2) H,SO, u NaOH 4) Na,SO4 u CuSO,
2. B cxeme npeBpamieHuit Al(OH); 2 ¥V %5 AI(OH),
BeIeCTBAMHU «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO

1) K;SO4 u KOH 3) Na,SO4 u H,SO,

2) NaCl u HCI 4) HNO;z; u NaOH
3. [Ipu crutaBieHUy IMHKA C TUIPOKCUAOM Kallusi 00pa3yeTcs

1) K»ZnO, 2) ZnH, 3) K;[Zn(OH),] 4) ZnO
4. Menp u3 cynbdara meau (I1) BeITecHsIeT MeTaIT

1) cepebpo 2) pTYTh 3) 301010 4) xxene3o
5. M'mapoxcun HaTpust He peazupyent C

1) AI(OH)3 3) ZnO

2) H,SO, 4) Ba(OH),
6. DiekTpoHHas Gpopmyia 2s’°2p® COOTBETCTBYET aTOMY:

1) B 2) C 3) N 4) O

7. Tpu cBoOoanbIe 3d — AO. UMEET aToM:
1) Cr 2) Sc 3) Vv 4) Ti
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8. I kucnopo/ia XxapakTepHa CTENEHb OKUCICHUS:
1) -2,024 3) —2046
2) —2-10,2 4) -2,012
Ykaxure HoMep NPaBWJILHOIO 0TBETA:

9. BemecTBa ¢ KOBaJICHTHON HEMOJIIPHOM CBS3BIO ATO:
1) xucnopon 3) muHK
2) XJI0pOBOJIOPO/T 4) ammuax

10. Sp®- rubpuau3anus B CIEAYIOIICH YacTHIIE:
1) NF, 2) PF, 3) BF, 4) Sk,

3.2.2 Monayns 2. O011ue 3aKOHOMEPHOCTH XUMUYECKHUX MPOIECCOB

Ykaxure HoMep NPaBUJIbHOIO OTBETA:

1. bonee yCTOMYHMBBIN OKCH/I;
1) ¥ O, + Ca— CaO, AH=- 635,97 K/:)x/Mob
2) Y2 0, + 2Ag — AQ,0, AH=- 30,56 K]I>x/Moib
3) 20, + Ba— BaO, AH=-558,51 K/[>x/Moub
4) 50, + Fe —» FeO, AH=-263,68 K]/I>x/Moab

2. OCHOBHBIE CBOWMCTBa TPEOOTAMAIOT B OOJBINCH CTENICHH Y OKCHUIA (nodmeepdume
pacyemamul)

1) AG® KJx/Moms CaO + CO, — CaCO;
'604,2 -394,38 -1128,8

2) AG® Kx/Mom  SrO + CO, — SrCO;,
-559,8 -394,38 -1137,6

3. Ecnu TemmniepatypHbIii KOOQOUIIUEHT CKOPOCTH XUMHUECKON peakiuu paBeH 2, TO
1pu noBeinienun Temmeparypsl ot 20°C 10 50°C cKOpocTh peakiuu

1) yBenuuuBaeTcs B 8 pas 3) yBenuuuBaetcs B 4 paza
2) yBenuuuBaeTcs B 6 pas 4) yBenuuuBaeTcs B 2 paza
4. 1ns cmetnenns pasHoBecus B cucteMe SO,y + Cly () <> SO,Cly (), AH<O0
B CTOPOHY MPOAYKTOB PEAKIINH HEOOXO0IUMO
1) moHU3UTH TeMIepaTypy 3) moHu3uTh KoHieHTpaiuo SO,
2) NOHU3UTH JIaBJICHUE 4) BBECTH KaTaJIlu3aTop
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3.2.3 Moayns 3. PactBopbl. OKHCJIUTEIbHO-BOCTAHOBUTEIbHbIE MPOLECCHI

1. JIns mpuroroBienus 250 ma 0,2H pacTBOpa ruapokcuja kamus, macca KOH
paBHa r

YKaxxutre HoMep NPaBWJIBHOI0 OTBETA:

2. MaccoBas 10711 CEpHOU KUCJIOTHI B PacTBOPE, MOJYYEHHOM IpU cMmemmuBaHuu 120

r 20%-noro u 40 r 50%- HOrO pacTBOpa, paBHA r

1) 27,5 2) 42,3 3) 36,5 4) 37,7
3. Macca Bojbl, HeoOxoaumast Juist ipuroroBieHus: 500 r 12%-noro pactBopa paBHa
u3 20%-uoro pactBopa NaOH cocTaBmiser r

1) 200 2) 300 3) 100 4) 250

4. PactBop, conepxaruii 11,6 T Bemectsa B 400 T BOJIbI, 3aMep3aeT MPU TEMIIEpaType
(- 0,93°C). (K, , =186 epag-Ke .y

MO.JIb
MounsipHas Macca pacTBOPEHHOIO BEILIECTBA paBHA
1) 60 2) 59 3) 58 4) 48
5. Mucconumariys mo TpéM CTYIEHSIM BO3MOXKHA B pacTBOPE:
1) ruapokcuia aTrOMUHUS 3) HUTpaTa ATFOMUHHUS
2) xJ0opuaa aTfOMUHUS 4) oprodocdara kamus

6. HauGosnee ciabbiM 2JIEKTPOIUTOM SBIISIETCS:
1) HF 2) HCI 3) HBr 4) HI

/. B kauecTBe KaTHOHOB TOJBKO HOHBI H* 00pa3yroTcs MpH JUCCOLMAILITN
1) NaOH 2) NaH,PO, 3) H,SO, 4) NaHSO,

8. YpaBHeHHE peakUuy MPaKTUYECKH OCYIIECTBUMOM B BOJTHOM PacTBOPE UMEET BU]T
1) CuS0O, + 2KOH — K,S0, + CU(OH)2
2) Feg(SO4)3 + 6H N03 - 2FC(N03)3 + 3H2804
3) NaNO; + HC1 — NaCl + HNO;
4) Ba(NO3)2 + 2NaOH — 2NaNO; + Ba(OH)2
9. PactBop rtumpoxcuga Oapus umeer pH = 12. Konmenrpanus ocHOBaHUS B
pactBope mipu 100 % nuccounaruu paBHa MOJIB/JT

YcTa"noBUTE COOTBETCTBHE

10. Mexay Ha3BaHUEM COJIM U YpaBHEHUEM €€ THIPOJIh3a MO NEPBOMl CTYIEHU
Ha3sBanue coin YpaBHeHue ruApoam3a
A) cynbGuT HaTpUs 1) SO +H,0 «> HSO; +OH"~
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b) runpocynsdur HaTpus
B) cyasdun natpus
I') kapOonat Hatpus

2) CO;” +H,0 <> HCO; +0OH"
3) HSO, + H,0 <> H,S0, +OH "
4) HCO; +H,0 <> H,CO, +OH"
5) S* +H, 0 HS +1H -

11. MCKAY Ha3BaHUCM BCIICCTB U IIPOAYKTAMU UX T'HAPOJIN3a

Ha3Banmue BemecTBa
A) arieTaT aMMOHHUS

b) xnop

B) nonua dpocdopa (111)

HpO}IyKTLI r'mapoJin3a
1) H3P03 u HI

2) HCl 1 HCIO

3) HyPO, 1 HI

4) CH;COOH n NH,OH

12. Mexly CONBIO U peakiuen cpebl €€ BOAHOTO pacTBOpa

Ha3BaHue cosiu
A) HuTpar 6apus
b) xnopun xxeneza (I11)
B) cynbdat ammonus
I') aneraT xanus
13. Mmexay OB—peaxiueit u ee THIIOM

OKHCINTEIbHO-BOCCTAHOBHTEIbHASA pPeaKkuus

A) 3H,S + 2HNO3; — 3S + 2NO + 4H,0

B) 5Nal + NalO; + 3H,S0, — 31, + 3Na,SO, +3H,0

B) Cl; + 2KOH — KCI + KCIO + H,0

14. Jlnsa peakuuu
eciu
0 5 —
Pcgl, + 1,36B, -

K03 GULIMEHT TIepe] BOCCTAHOBUTEIIEM

¢0Cr2072’ /

Peakuus cpeambl
1) xucnas

2) HEUTpaJibHas
3) menoyHas

Tun peakuun

1) AucnponopuiOHUPOBAHUS
2) BaytpumonekynspHast

3) MexmornexynspHas

4) ConponopimoHUpOBaHUs

K,Cr,0; + KCI| + H,SO, — K,SO, + Cr2(804)3 + Cl, + H,0,

=1,33B; 2JIC = , CIIeJIOBAaTEIbHO

Ykaxure HOMEP IIPAaBUJIBHOI'O OTBETA:

15. TosibKO BOCCTAaHOBUTEIILHBIE CBOMCTBA MPOSIBIISIET BEIIECTBO

1) KIO; 2) KIO, 3) Kl 4) 1,
16. OkHCIUTETFHO-BOCCTAHOBUTEILHYIO IBOWCTBEHHOCTD MPOSBIISIOT (JIBa BapuaHTa
OTBETA)

1) N 2) NH3 3) NaNO; 4) NaNO;

3.2.4 Monaynb 4. IaeKTpo-XUMHUYeCKHE MPOLECChI

Boi0epuTe npaBHJILHLIN BADHMAHT OTBETA:

1. B ranpBaHUYECKOM 3JIEMEHTE KaToJ — KOOAIBTOBBIN 2JIEKTPO/I, TOT1a
aHOJ — DIIEKTPOJT
1) onoBsSIHHBIN

2) CBUHIIOBBIN 3) MeaHbIi 4) MapratiioBbIi
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YcnoBHO — rpaduyeckasi cxeMa rajibBaHH4eCKOro 3JIeMEeHTa

[Tporecchl Ha AIEKTpOAAX

YcTanoBuTE COOTBETCTBHE:

2. Buab1 koppo3un:

1) mo nmpupoie OKpy>Karolieu cpepl
2) Mo MeXaHu3My mnpolecca
3) o xapakTtepy pa3pylIeHHs MeTajlia

IIpumepsbr:

a) ¢puznyeckas
0) armocdepHas
B) XUMHUYECKas;

') MECTHasl

1) paBHOMEpHas

€) DIIEKTPOXUMHUYECKAs
) MEXXKPHUCTAIIIUTHAS
1) IOYBEHHAs

K) Ouosoruyeckas

J1) 5KUJIKOCTHAs

3. I[JBI 3alIUThI MCTAJIJIa OT KOPPO3HUH ITPUMCHAIOT

Cnoco0bI: Ipumepsbr:

1) xumuueckue

2) pusnyeckue
3) PAEKTPOXUMUUYECKHUE

a) SMaJIMpPOBaHUE

0) cynbdarupoBaHue

B) TJIbBAaHOIIOKPBITHE

r) pocorupoBanue

1) CMa3Ka MacJiaMu

€) OKCHJIUPOBAHUE

) MOKPBITHE JIAKaMU

1) UTHTUOWpPOBaHUE

K) JIESTUPOBaHUE

J1) IOKPBITHE TIOJIUMEpPaMu
M) TaCCUBUPOBAHUE

H) YCTaHOBJIEHUE MMPOTEKTOPOB
1) KaToHasl 3alluTa

4. Tlpu 31eKTpOoaU3€e pacTBOPa COJIM HA aHOAE
Pa3psikaercs

1) kuciaopos U3 BOJIbI
2) KMCJIOTHBIN OCTaTOK

KucaoTHbIi 0CTATOK — aHUOH

a) cynbdu

0) gocdar

B) cynbdar

T) XJOpUJI

1) cynbGuUT

¢) OpoMu

5. B cocTtaB coim BXOAUT
MeraJjn:
1) akTUBHBIN

Ha xaToae Bblae/isieTcs:
a) MeTasl
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2) cpellHEel aKTUBHOCTH 0) BOOpOa U3 BOJIBI
3) MaJIOaKTUBHBIN B) METAJIJI U BOJOPOJ U3 BOJIbI
Bri0epuTte npaBUILHLIA BAPUAHT OTBETA:

6 13 cMecu KaTHOHOB: Ag+; Cu2+; Fe2+; Zn%* , B PaBHOM KOHIICHTpAIIMH, B MEPBYIO
ouepe/Ib Ha KaToJIe BOCCTAHOBUTCS KaTHOH:
1) menu 2) xernesa 3) uuHKa 4) cepebpa

7. Kanp1uii MOXKHO TOJTYYUTh U3 XJIOPUAA KaJbIUS TyTeM
1) anexTpoauza pacTBopa 3) BOCCTaHOBJIEHHSI BOJIOPOJOM

2) 3IIEeKTpOJIn3a paciiiaBa 4) TEpMUYECKOTO Pa3I0KECHUS

3.3 TunoBble 3a7aHus 1JI OLIEHKHA HABBIKOB, IPUOOpeTaeMbIX B X0/1€ U3yUYEeHUS
AMCHUIUINHBI (3-1 3Tam)

3.3.1 Moayns 1. CTpoeHue BelecTBa

Bri0epuTte npaBUILHLIA BAPUAHT OTBETA:

1. XnopoBomopojHasi KHCIOTa B3aUMOJEUCTBYET C KaXKIbIM W3 JBYX BEILIECTB
(HanMIIKUTE YpaBHEHUS PEAKLUN):

1) x10pOM U LIMHKOM

2) okcuaom meau (I1) u okcunom yriepoaa (1V)

3) ruapokcuaom xenesa (1) u Hurparom cepedpa

4) TUIPOKCHUIOM KaJHsl U XJIOPUIOM Kaus

2. Hanummute ypaBHEHUS peakiuii, ¢ MOMOIIBI0 KOTOPBIX MOYHO OCYIIECTBUTH

MpEBPAILICHHUS:
S — SO, — SO; — KHSO, — K,;S0O, — KCl

2+
3. DnekrpoHHas popmyia noHa D 3s” 3p° COOTBETCTBYET aTOMY:

1) Ca 2) K 3) Sc 4) Cli
4. Atomy Fe B BO30YXJI€HHOM COCTOSIHUM COOTBETCTBYET (popmyJa:
1) 4s'3d°4p’ 3) 4s°3d°4p?
2) 4s°3d’ 4) 4s'3d°4p?

5. Huzmast cTeneHb OKUCIICHHS JUTS 3JIEMEHTA ¢ 3JIEKTPOHHOM Gopmyiioit 4s>3d*°4p*

paBHa:
1) -2 2) -3 3) -1 4) -4

6. IlpocTpancTBeHHass KOH(Urypanusi IUIOCKasi TPEYrojibHas COOTBETCTBYET
YaCTHUIAM (nBa BapraHTa OTBETA):
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1) PH, 2) BH, 3) SCl, 4) so,

3.3.2 Moayns 2. O61ue 3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB.

BblﬁeDI/ITe NPAaBUJIbHbIA BAPHAHT OTBETA:

1. Oxucnenue hochrHa MPOTEKAET IO YPABHEHUIO:

AH’ s, KlwMoms  2PH3+ 40, — P,0s + 3H,0,  AHx.p.=—2360,0
0 —1492,0 —285,8

teriota oopazoanus ¢pochuna (PHz) paBna:
1) + 105,2 Kix/Mons 3) + 92 KJIx/Mons
2) + 5,3 KMo 4) —5,3 KJix/Moxb

2. Ecnu sHranenusa obpazoanust MgO pasna (— 600 KJx/Momb), TO KOJIMYECTBO

TEILIOTHI, BBIICIIEMOE IIPH CTOPAaHUH 24 T MarHus, paBHO KJIx

1) 150,5 2) 300 3) 600 4) 794
3. IIpu noBeleHNU JaBiieHUs B 2 pa3a cKopocTh peakuuu 2S0; ) + Oy —2S05,
YBEJIIMYHUBACTCS

1) B 4 paza 2) B 6 pa3 3) B 8 pa3 4) B 2 paza

4. I1pu nposenennu oopatumoii peakuun ~ 2CO ) + O, ) > 2CO;,

HavyajbHble KOHIIeHTpauun CO u O, Op11u cooTBeTCTBEHHO paBHBI 0,8 1 0,5 MOJb/1I,
a B cocrosHuu paBHOBecHs KoHieHTpanus CO, cocraBmwia 0,2 moub/i, TOraa
KOHCTaHTa PaBHOBECHS paBHA

1) 0,27 2) 4,56 3) 5,01 4) 6,03

3.3.3 Moayns 3. PacTBopbl. OKHCIUTEIHLHO-BOCTAHOBUTEIbHbIE MPOIECCHI

Bri0epuTte npaBUWILHLIA BAPUAHT OTBETA:

1. O6sém 0,1H pacrBopa NaOH, neobxomumsrit qis Hertpanusamuu 20 mou 0,2H

pacTBopa XJIOPOBOJOPOIHOM KHCIOTHI paBeH MIT
1) 40 2) 35 3) 30 4) 20

2. 2 mutpa 0,2M pactBopa H,SO, conepkar I YUCTOTO BEIIECTBA
1) 39,2 2) 19,6 3) 9,84 4) 78,4

3. Macca sxene3noro kymnopoca (FeSO4 - 7H,0) — renraruapara cynbdara xenesa
(IT), neobxoaumast ans npurorosiienust 200 r 5%-Horo pacTBopa cylibdara xeye3a

(IT), paBHa r
1) 18,3 2) 9,15 3) 36,6 4) 27,5
4. Nasnenue mapoB Boabl mpu 25°C cocraBiser 3,167 xIla. [TaBnenue mapa (xIla)

2
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HaJl pacTBOpoM B 450 1 koToporo coaepxutcs 180 r riroko3bl, paBHO klla
1) 1,267 2) 2,969 3) 1,198 4) 1,900

5. OcmoTHueckoe J1aBlieHue pacTBopa, coaepskaiiero 0,2 T pacTBOPEHHOTO BEIIECTBA
B 300 mu pactBopa mpu 27°C paBuo 27,7 kIla. MonspHas Macca pacTBOPEHHOTO
BEIIECTBA PaBHA

1) 60 2) 30 3) 90 4) 66

6. YpaBuenuto peakiuu Fe(OH), + H,SO, — FeSO,; + 2H,O cootBercTBYyeET
COKpAIIEHHOE HOHHOE YpaBHEHHE:

1) Fe** +SO;" — FeSO, 3) H,SO, + Fe* — FeSO, +H,0

2) OH +H" ->H,0 4) Fe(OH), +2H* — Fe*" +2H,0

7. CokpalllcHHOE HMOHHOE YypaBHeHHMe Ca* +CO.” —CaCO, COOTBETCTBYET

B3aMMOJICHCTBUIO BEIIECTB
1) CaCl, u Na,CO4 3) CaSu CO,
2) Cﬁ(OH)g u CO, 4) Cag(PO4)2 n K,COs

8. Ilpu B3aumopeiictBuu okcuaa yriepona (IV) ¢ u3beitkom pactBopa KOH
oOpa3zyercs
1) kapOoHaT Kaus U BoJIa 3) ruapokapOoOHaT Kalus
2) kapOoHAT Kajus 4) ruapokapOOHAT KaJus U BOJa
CymMma k03 PUITMEHTOB B KPaTKOM HOHHOM YPaBHEHUHU paBHA

9. Ilpu B3ammozeciicTBuM HOHOB Cu” ¢ cepoBomopoaom (H,S) nabmromaercs
oOpa3oBaHue
1) uepHoro ocajaka 3) Oyporo ocajika
2) Genoro ocaaka 4) TEMHO-CHUHETO OCaJiKa
10. OgauM w3 TPOAYKTOB THUApOdH3a opTodocdara HATpUs MO BTOPOH CTyHEHH
SBIISICTCS

1) NaH,PO, 3) Na,HPO,
2) H3PO, 4) NaHPOQO,
11. Ilenounas cpena obpazyercs Mpu paCTBOPEHUU B BOJIE KaXIOU U3 JIBYX COJIEH
1) KN03 n K3PO4 3) KZS u K3PO4
2) FeSO, u KCI 4) K,SO4 u CH;COOK
12. Metunopanx KpacHbIN MpU PAaCTBOPEHUH B BOJIC KAXKIOW M3 ABYX COJICH:
1) Fe(N03)2 u CUSO4 3) ZnC|2 51 L|2CO3
2) Nast4 151 KzS 4) CrC|3 u KClI

13. Ilpu B3auMoOIEWCTBUM BOAHBIX PACTBOPOB COJEH cyibdaTa aTlOMUHHUS U

KapOoHaTa HaTpus, CyMmma K03(p(UIMEHTOB B KPATKOM HOHHOM YPaBHEHHH paBHA
19 2) 10 3) 13 4) 15

2
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14. B YpaBHCHHUHN [JII pacdCTa KOHCTAHTBI THUAPOJIM3a HUAHHWAA HATPHUA HC
YUYUTBIBACTCA 3HAYCHHC KOHH@HTpaHI/Iﬁ

1) [Na | 2) [HCN] 3) [oH "] 4) |eN- ]
15. B ypaBaennu peakiun Mg + H,SO, (kon.) — KO3 PUITHECHT
nepes OKUCIUTENIEM

1)5 2)4 3)8 4) 4

16. B ypaBHeHHH peakiuu, cxema KOTOpoi
H,S + K,Cr,0; + H,SO, — S + CI'2(SO4)3 + K,SO, + H,0
cyMMa K03 (HULIMEHTOB
1) 20 2) 25 3) 30 4) 15
JlaiiTe MOJIHOE pelIeHUE 3aJaHusl, UCII0JIb3Ysl HOHHO-JIEKTPOHHBIN METO.

3.3.4 Moaynsb 4. DaeKTpo-XuMUYeCKHe MPOLecChl

Bri0epuTte npaBUWILHLIA BAPUAHT OTBETA:

1. DnexTpoaHbIN NOTEHIMA MapraHIIOBOIrO 3JeKTpoia paBeH — 1,238B
(0w 1, = —1,179B), KOHIIEHTpAIKsI HOHOB Mn*" B PacTBOPE COCTABIISET M

2. DOJIC ralpBaHUYECKOTO DJJEMCHTA, COCTOSAINIECT0 W3 MEIHOIO M IIMHKOBOTO
0
3JIEKTPOI0B, orpyxkeHHsix B 0,01 M pacTBops! ux cyiabparos (¢ o/, = 0,34B,

¢’z 1, , = —0,76B) paBHa B

1) 0,70 2) 1,10 3)0,43 4) 0,28
PaccmoTpute paboTy rajgbBaHHUYECKOTO AJIeMEHTa (TPOIIECChI Ha IEKTPOJIaX, UX 3aps/Ib).

Bri0epuTte npaBUWILHLIA BAPUAHT OTBETA:

3. B cucreme: (kucnas cpena HCI) .

Ni  Ag Koppooupyem Cu
@ @ 1) Anoxg — Cu
2) Karomx — Ni
3) Anog — Ag
4) Katon — Ag
Cu

VYcaoBHO — rpaduyeckasi cxema rajlbBaHUYeCKOTo AJIeMEeHTa
XHUMU3M IPOLIECCOB Ha ANEKTPOaaxX

4. ITokpbITHE KaTOHOE:

1) ooBO — XpomMom 3) HUKENb — IIMHKOM
2) ko0aJabT — MapradiemM 4) xxene30 — MeJIbIo
[Ipu HapymieHUH TOKPBITHUS BO BIAKHOM BO3[yX€ YCIOBHO-Tpaduyeckas cxema
2
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rajJbBaHHNYCCKOI'O JJICMCHTA
XHUMHU3M IIPOLIECCOB HA JJICKTPOAAX

5. IIporekTopoM jyuist KaaMus siBisieTcs: 1) cBuHen 2) xkene3o 3) HUKeNIb 4) 0J0BO.
YcnoBHo-rpadguueckas cxema rajibBaHnueckoro sneMenTa (kucias cpeaa HCI)
XMMH3M TIPOLIECCOB HA AJNEKTPOIaX
6. 1)1 MOKPBITHS METAJIJIa HUKEJIEM AJIEKTPOJIN3 BEIYT, UCTIOIb3YS
1) K — HukeneBblii 3) K — yronbHbiii
2) A — HUKeNEeBbIN 4) A — yroJibHbII

7. Ilpu snexTponnse pacTBopa cyib(aTa Kajlus, Cpe/ia pacTBOpa y KaToja:
1) kucnas 2) mienoyHas 3) HeWlTpasibHAas

8. Ilpm »nsnexTponmse pacTBopa cyibdaTa IMHKA (aHOJ ILMHKOBBIM) HA aHOJE
MIPOUCXOJIUT:

1) pacTBOpeHuUE ITUHKA 3)BbIjICICHHE [IMHKA

2) BBIJICJICHHE KUCIIOPO/Ia 4)BBIJIETICHUE BOIOPO/IA
VYKaxuTe mpoLecchl Ha 3JIEKTPOJIaX U COCTABbTE CYMMapHOE YPABHEHUE PEAKIIUH.

9. Ilpu snexTponivze pacTBopa KapOoHaTa Kaliusg ¢ TpadUTOBBIMU DJIEKTPOJAMH Ha
KaToJ1€ MPOUCXOJIUT:
1) ocaxxnenue Kaaus
2) BBIZICJICHHE BOJAOPOAA
3) BBIJIETICHUE KUCTIOPOa
4) Beinenenne CO,

VYKaxuTe MpoIecChl Ha JJIEKTPOIAX U

OCTAaBbTE CYMMApHOE PABHECHUE
pEaKIuu.
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77,

78.

79.

80.

81.

82.

83.

84.

85.
86.
87.
88.
89.
90.
91.
92.
93.

94,
95.

96.

97.

Bonpocsl 17151 MOATOTOBKH K 3K3aMeHY
Crpoenue aroma. PaGotel Pesepdopma. Mogens aroma 1o Pesepdopay. Ee
JOCTOMHCTBA U HEIOCTATKH, OCHOBHBIE JIIEMEHTAPHBIE YACTUIBI aTOMa. M30TOmHI.
Mogenr atoma mno bopy. Iloctymarel bopa. HopmanbHoe u B030YXKACHHOE
coctosiHus atoma. Jlyamusm mpupojsl snekTpoHa. [lonstue 06 opOutanu. Bumbl
CUMMETpHUH opouTaneii: s-, p-, d-, f-opouranm.
KBanToBBIE UnCia: TIaBHOE, OPOUTAIBHOE, MAarHUTHOE, CIIMHOBOE. VX (usnueckuii
CMBICJI ¥ B3aUMOCBSI3b.
DJNIEKTPOHHAsI CTPYKTypa MHOTO3JIEKTPOHHBIX atoMoB. [Ipunnun Ilaynu, npaBumio
XyHzAa, TPUHLIMIT MUHUMAJIBHOTO 3aIiaca SHEpruu — npaBuiio KiieukoBckoro.
CtpykTypa NepHOIUYECKON CUCTEMbl XUMHUUYECKHX 3iieMeHTOB J[.M1.MeHaeneesa. S-,
p-, d-, f — nJIeMeHTBI, UX MECTO B IMMEPHUOTUICCKON CHCTEME.
BaneHTHBIC 3JIEKTPOHBI aTOMOB 3JIEMEHTOB: S-, P-, d-, f — cemeiicTBa. BajgeHTHOCTH
aTOMOB B HOPMAaJIbHOM M BO30YXJICHHOM COCTOSHHMM. [losiCHUTH Ha TpuMepax.
CreneHb OKHUCIICHUS.
[TeproaMYHOCTh CBOMCTB XMMHYECKUX 3JIEMEHTOB: ATOMHBIE PAJNYChl, MOTEHIIMA
VOHU3ALINH, DHEprus CpOJICTBa K AIEKTPOHY, OTHOCHUTEIbHAs
3JIEKTPOOTPULIATEIIBHOCTH aTOMOB.
KoBasieHTHass cBsi3b, €e 00Opa3oBaHHE W OIpPEACICHUE Ha TMPUMEpPE MOJEKYIIbI
Bogopoaa. ['paduk 3aBUCUMOCTH TOJIHOM PHEPTUU CUCTEMBI OT PACCTOSIHUS MEXKIY
AIpaMH aTOMOB BOJOPOJA.
OOMeHHBI MEXaHM3M 00pa30BaHMS KOBAJICHTHOW CBSI3M, IMOSCHUTH HA MpPUMEDPE.
CBOICTBO HACHIIIAEMOCTH KOBAJIEHTHOM CBSI3U IO OOMEHHOMY MEXaHU3MY.
JIOHOpHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBSI3U, MOSICHUTH HA
MIPUMEPE MOHA AMMOHHUSI.
Tunbel KOBaJEHTHOW CBSI3U MO CHOCOOY MEpPEKpbIBaHMs OpOUTANIel: cUrMa- U Tu-
CBSI3H, NX 0cOOeHHOCTH. [losICHUTH Ha IpuMepe.
OcHOBHbIE MMapaMeTpbl KOBAJIEHTHON CBA3U: DSHEPrus CBS3HM, [JWHA CBS3H,
KpPaTHOCTb CBSI3H.
[IpoctpancTBeHHass KoHUTyparusi MoJekyd. Teopuss THOPUIU3AIMH ATOMHBIX
opGuTaeit: sp, sp, sp°, sp°d, sp’d’ — rubpumu3armsL.
HamnpaBieHHOCTh KOBAJICHTHBIX CBSI3€M B MOJIEKYJIaX BOJIbI 1 aMMHAKA.
[TomApHOCT XUMHUUECKOU CBA3U. [UIIOIBHBIN MOMEHT.
Knaccuduxanys XuMUYECKUX BEIIECTB: OKCUJIBI, THAPOKCHUIbI, COJIH.
Oxcuppl, knaccudukalus, XauMruaeckue cBoiictea. CriocoObl MOJTyYEHUS.
[lepBbIii 3aKOH TEPMOAMHAMUKA. DHTAIBIINS.
TennoBolr 3(p(EeKT XUMHUYECKOM peakluu, TEPMOXMMHYECKHE YpaBHEHHUSA, HX
ocobenHoctH. 3akoH ['ecca. CnenactBus u3 3akoHa ['ecca. CrangapTHas TeruioTa
o0pa3oBaHUs.
Bropoii 3akoH TepMoamHamMuKuA. DHTpomus W cBoOomHas sHeprus ['ubOca, ux
M3MEHEHHE B CaMOIIPOM3BOJIBHBIX Mpolieccax. Kpurepuu mpoTeKkaHusi XUMHUYECKUX
pEaKIuu.
CKOpOCTh XMMHUYECKOM pEaklM B TOMOIE€HHOM CHCTEME. 3aKOH JEHCTBYIOIIMX
Macc (3/IM), koHCTaHTa CKOPOCTH PEAKINH, €€ (PU3MUECKHUI CMBICI.

2
91



98.

99.

100.

101.

102.

103.
104.
105.
106.
107.
108.
109.
110.

111.

112.

113.

114.
115.
116.
117.

118.
119.

@DakTOphl, BIUSIONINE HA CKOPOCTh TOMOI€HHOM peaklUH: TeMmIepaTypa, IpaBUiio
Bant - I'odda, ero maremaTnueckoe BbIpakeHUE. AKTUBHBIE MOJIEKYJIbI, SHEPTHUS
AKTUBALIUH.

CKOpOCTh XMMHUYECKUX PEAKIMI B TE€TEPOreHHBIX CUCTEMaX, (PaKTOPbI, BIUSIOIINE
Ha CKOPOCTb.

XHUMUYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, €€ BBIBOJ Ha MPHUMEPE CHUHTE3a
aMMuaka, ee PU3NYECKUil CMbICI.

Cmemenne xumuueckoro pasHoBecus. [lpunnun Jle-Illatense. IlosicHuTe Ha
puMepax.

PactBopel. PactBopel  HeanekTposmToB. Ocmoc. OCMOTHYECKOE JIaBJICHHE
pacTBOpPOB HEANEKTPOIUTOB. 3akoH Bant-I'odda, ero ucnonap3oBaHue B CEIbCKOM
XO35HCTBE.

Haceimennsli  map.  /laBneHue  HACBIIEHHOTO  IIapa  HaJ — pacTBOPaMH
HE3JIEKTpoNUTOB. [lepBrIil 3akoH Payis.

[loBblllIEHHE TEMMEPATYPhl KUIIEHHUS PACTBOPOB HERIEKTPOJUTOB. BTOpoil 3akoH
Payis.

[ToHnkeHHe TeMnepaTypbl 3aMep3aHusl PaCTBOPOB HEAIEKTPOJIUTOB. BTOpo# 3aKkoH
Payis.

OTKJIOHEHUE PAaCTBOPOB KHUCJIOT, OCHOBaHWM M cojieil oT 3akoHOB Baut-I'odda u
Payns. M3otonnueckuit koagpdunuent Bant-T'odda.

Tennooii 3¢ ekt pactBopenud. ['uaparanus u cobBaTarys.

PacTBOpBI 31eKTpOIUTOB. MEXaHU3M JIEKTPOIUTAYECKON TUCCOIUALINH.

Teopus 3JIEeKTPOIUTHYECKON Truccorani. OCHOBHBIE MOJIOKEHHS.

CreneHpb 3JEKTpOJUTHYECKON aucconanuu. CHbHBIE U Clla0ble AJEKTPOJIUTHI.
daKkTOopHI, BIAUSIONINE HA CTENIEHb TUCCOLUAIINY.

KucnoThl ¢ TOUKM 3peHHs] TEOPUH DIICKTPOJIUTUUECKOMN aucconuanuu. Jlucconuanms
kucnoT. O6mmue cBoiicTBa KuCoT. [losICHUTH Ha mMpuUMepax, COCTABUTh YpaBHEHUS
peaKuuil.

OcHOBaHMSI C TOYKHA 3pPEHUS] TEOPUU DIEKTPOJUTUYECKOW IAUCCOIMUALINH.
Hucconmanus ocHoBanuid. OO1ue cBoiicTBa ocHOBaHWi. [losicHUTH Ha mpumepax,
COCTaBUTh YPABHEHUS PEaKIUN.

Conu ¢ TOYKM 3pEHUS TEOPHUU DIEKTPOIUTUYECKOW Aucconumanuu. Jluccormanus
coneii. Knaccudukarus coneit. IloscHUTh Ha TpUMeEpax, COCTABUTHh ypaBHEHUS
pEaKLNi, XapaKTEPU3YIOIIUE CBOMCTBA CPEAHUX COJIEH.

HNonHble peakuuu oOMEHa B PacTBOPAX JJIEKTPOIUTOB. Y CIOBUS UX MPOTEKAHHUS.
[IpuBecTu mpumepsl.

Cnabple  anekTponuThl. Juccoumamms cinabbix  anekTpoiauToB. KoHcraHnTa
nucconuyanuu. 3akoH pa3oasienust OcTBalba.

DnekTponuTHYecKas — Auccouuanus Boabl. oHHOe mMpou3BelEeHHUE  BOJBI.
Bonopoanblii mokazaresb.

['uaponus coneit. Ciiyuaun ruaponunsa conei. [IpuBectu npumepsl.

Crenenb ruaponusa. akTopsl, BIUSIONIME HA THIPOJIN3.
OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU:  OKUCIEHHUE, BOCCTAHOBJICHHE,
OKHUCJIUTENb, BOCCTAHOBUTENb, MOAOOP KOI(PGUIIMEHTOB METOJOM AJICKTPOHHOTO
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120.

121.

122.
123.

124.

125.

126.
127.
128.

129.
130.

131.
132.
133.

134.
135.
136.
137.

138.
139.
140.
141.

142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

Oananca.

3aBUCUMOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEIIbHBIX CBOMCTB 3JIEMEHTOB OT CTPOCHHS
UX aTOMOB. BakHeillre BOCCTAaHOBUTENIN U OKUCIUTENN. X mpuMeHeHne.

THUIbl OKUCIUTENBHO-BOCCTAHOBUTENBbHBIX peakiui. [IpuBectu mpumepsl. Pacuer
S/C.

Oco0eHHOCTH B3aMMOICUCTBHS METAIJIOB C KUCIOTAMHU OKUCIIUTEIISIMU.

ONeKTpOAHbIM TMOTEHIMad MeTaula, (aKTOphl, BIUSIONIME HAa BEJIUYUHY
ANEKTPOAHOTO NOTEHINATIA.

Bonoponssiii snextpoa. CTaHAapTHBIM SIEKTPOJHBIA TOTEHIMAN MmeTtamia. Psa
HaIpsKEHUM METaJUIOB.

Pacyer 55eKTpOAHBIX MOTEHIMAIOB METAUIOB [UJIA IPOU3BOJBHBIX YCIOBHUM.
YpaBuenue HepHcra.

I"anpBanmYeckue raeMeHThl. Memno-muakoBsIi ['D. Pacuer D /1C.
KoH1IeHTpanmoHHbIE TAIbBAHUYECKUE IIEMEHTHI.

CBUHLOBBIN aKKyMYJIATOpP, €M0 YCTPOUCTBA, MTPOLECCHI, TPOTEKAIOIIUE MPHU 3aPSAIKE
U padoTe, ero JIOCTOMHCTBA U HEJIOCTaTKHU.

Cyxwue snemMeHTbl. MapraHiioBO-IIMHKOBBIN raJlbBAHUYECKHI 3JIEMEHT.

ToruBHBIE  3JIeMEHTHL.  BOAOPOIHO-KHCIOPOAHBIA  TOIUIMBHBIA  JJIEMEHT.
[Ipoueccel, mpoTekaroiue npu padore.

DNEeKTpou3. DNEKTPOJIU3 PACIIIIABOB JIEKTPOIUTOB.

DIEKTPOJIU3 paCTBOPOB IEKTPOIUTOB (MHEPTHBIE JIEKTPOIbI).

DIIEKTPOJIM3 PACTBOPOB JJIEKTPOJIUTOB C PACTBOPUMBIM aHOJOM, IIOIYYEHHE
3JIEKTPOJIMTUYECKON MEJIN, HUKEJIMPOBAHKUE, XPOMUPOBAHHUE.

3akOHBI eKTponn3a. 3akoH Papazes.

Koppo3sus metamnos, ee Buabl. OCHOBHBIE TPUYUHBL.

Xumuyeckass Koppos3ust MeTaJutoB. [10sCHUTE HA TpUMeEpax.

DNEKTPOXMMHUYECKAss KOPPO3USl METAJUIOB, IMOJATBEPIUTh NPUMEpPaMU B KHUCIIOU
Cpeze U BO BIAXKHOM BO3JyXE€.

OcHOBHBIE CTTIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HH.

AHO/JIHBIE U KaTOJIHbIE MTOKPBITUS METAILIIOB.

[IpoTekTopHas 3a1nTa METAJIOB OT KOPPO3UHU.

OOmmue cBoicTBa MeTaioB. Metamuyeckas CBs3b. l[lomyueHue MeTasioB:
MIAPOMETAJULYPIrUsl, TUAPOMETALTYPIUS, SIEKTPOXUMUYECKUE METOJbI BbIJICICHUS
METAJUIOB U3 PYA.

XUMHSI METAJUIOB: IIEJIOYHbIE METAIUTBI — | A Tpymnmna.

[[{enoyHo3eMenbHBIE METALIBI — 2A TpynIa.

Bopna. XKecTkoCTh BOJBI U €€ YCTpaHEHHE.

Mertasiel NOArpyIIbI ATIOMUHUSA — 3A TPYNIIBL.

AmomMuHui. XUMUYECKUE CBOMCTBA, aM()OTEPHOCTh THAPOKCUIA ATFOMUHUS.

Xpowm.

Maprasen.

Meramibl cemencTBa Kesesa.

Mertamns 1B-rpynmst /mMens, cepedpo, 307010/ .

Mertamnnbl 2B-rpynmsl /IIMHK, KaAMUHN, PTYTH/.
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152.

CauHel.

Anzopumm omeema no Xumuu Memanios:

7. IlonoxxeHue B MEPUOAMYECKON cHCTeME, U3MEHEHHE CBOMCTB B rpymme: O30,
NOTEHIINaIa MOHU3ALINH.

8. Crpoenue aroma: a) 3yeKTpoHHass (opMmyna, 0) rpadudueckoe H300pakeHUE
BaJICHTHBIX DJIEKTPOHOB, B) YCTOWYMBBIE CTENEHU OKHUCICHHS, T') (HOPMYJIbI
OKCHJIOB Y TUJPOKCHJIOB B YCTOMUMBBIX CTETICHIX OKUCIICHUS.

9. ®usnyeckue CBOMCTBRA.

10.ITomyuyenue merasmia.

11. Xumuyeckue CBOMCTBA MeTallla, OKCUIA, TUPOKCUIA, COJICH.

12 .TlpumeHeHre METaIOB U CIUIABOB, OKCHIOB, THAPOKCHIIOB, COJIEH.
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4. METOAUYECKHUE MATEPHUAJIbI, OITPEAEJIAIOINUE ITPOLHEAYPbI OHEHUBAHUA
3HAHHMI, YMEHUI, HABBIKOB U (WJIN) OIIBITA TEATEJBHOCTH,
XAPAKTEPU3YIOIUX OTAIIOB ®OPMUPOBAHUSA
KOMIETEHIIUM TEKYIIEIO KOHTPOJISA U IPOMEXYTOYHOM ATTECTAIIUHA

CojaepikaHue OLIEHOYHBIX CPeJICTB /IJIsl BbisiBJIeHHs () OPMHUPOBAHHOCTH KOMIIEeTEHIMIi

Pesynbrarel o0yuenus(Otansl | Kommere CopepxaHrie OIIEHOYHBIX CPEACTB ISl BHISBICHUS
(bopMUPOBAHUS KOMITETEHITHIA ) HITUU c(hOPMUPOBAHHOCTH KOMITETEHITUHN Y CTYJCHTOB 10
3aBepUICHUH OCBOCHUS TUCIHUILIUHBI (YPOBEHb
OCBOCHMS)
YIOBJIETBOPH- xoporio (4) oTINYHO (5)
TeabHO (3)
3HaHus1, npuodperaemMbie B OIIK-2 oOyuarouiics obOyywaromuiics | oOydJaronuics
X0/1€ OCBOEHUSI UCHBIILTUHBI UMeeT 3HaHUs TBEPJIO 3HAET ri1yOOKO 1
(1-# 3Tam) TOJILKO MaTepua, MPOYHO YCBOMII
(byHIaMeHTaIbHBIEC Pa3/Ieibl OCHOBHOTO IPaMOTHO M 1O | MMPOTPAMMHBII
o011eil XuMuH, B T.4. XUMHUYECKHE Martepuana, HO CYILECTBY MaTepuan 1o
CUCTEMBI, XUMUYICCKYIO HE YCBOWJI €r0 U3JIaraer ero, XMMUH,
TEPMOJUHAMUKY U KHHETHUKY, JieTany, HE JIoIycKast UCYEPIBIBAIOIILIE,
PEaKIMOHHYIO CTIOCOOHOCTD JOITyCKaeT CYIIECTBEHHBIX | TIOCIIEJOBATEIbH
BEIIECTB, XUMHUYECKYIO HETOYHOCTH, HETOYHOCTEH B | 0, YETKO U
UACHTU(DUKAIHIIO, TPOIECCHI HE/I0CTaTOYHO OTBETE Ha JIOTHYECKU
KOPpPO3UHU U METOBI OOPHOLI C MIpaBUIIbHbBIE MOCTaBIICHHBINH | CTPOHHO €ro
HUMU; KIIACCHPUKAITUIO (hOpMYJIUPOBKH | BOTIPOC u3JaraeT
HEOPraHMYECKUX BEIIECTB,
CTPOCHHE MPOCTHIX U CIIOKHBIX
BEIIECTB; CBOWCTBA XUMHUYECKUX
3JIEMEHTOB (METaJJIOB);
Ymenusi, npuodperaemMbie B OIIK-2 coJiepKaHue cojiepKaHue oOyuatrouics
X0/1€ OCBOEHUSI AU CHUTIMHBI(2- Kypca OCBOCHO Kypca OCBOCHO | TITyOOKO |
i aTam) YaCTUYHO, HO MOJIHOCTHIO, MPOYHO YCBOMII
MCTIOJIH30BATh 3HAHMS B 00J1aCTH poOeTbl He BCE TEOPETUYECKHE
XUMHH JIJIs1 OCBOCHUS HOCSIT MPEyCMOTPEH | OCHOBBI XMMHH,
TEOPETUYECKHX OCHOB U CYIIECTBEHHOTO | HBIE MCUEPITHIBAIOIIIE,
MPAKTUKU TIPU PEIICHUU XapakTtepa npu MPOrPaMMBbI MOCTIeI0BATENbH
WH)KEHEPHBIX 33/1a4 B 0071acTH OTBETE Ha o0y4eHus, 0, YE€TKO U
AIIK; onpenensiTh BOSMOXXHOCTH MOCTaBIICHHBIH yueOHbIe JIOTHYECKH
Y TIYTH CaMOIPOU3BOJIEHOTO BOTIPOC. 3aJaHHS CTPOWHO UX
MPOTEKAHUS XUMHUECKUX OOyuvaromuiics | BBIIIOJHEHHI, u3naraer
MIPOIIECCOB, BHIOpATh Hanbosee JIOTTyCKaeT KauecTBO UX
ONTUMAaJbHBIE; TPOTHO3UPOBATH HETOYHOCTH, BBITIOJTHEHUS
CBOWCTBA 2JIEMEHTOB U MX HEI0CTaTOYHO JIOCTATOYHO
BOXHEHIINX COSTMHEHUI IO MpaBUIIbHBIE BBICOKOE.
MIOJIO’KEHUIO DJIEMEHTOB B ¢dbopmynupoBku | OOyyaromuiics
[Tepuonuueckoii cucreme TBEPJIO 3HAET
XUMHYECKUX 31eMeHToB J[. 1. bopMyIBI
MenneneeBa, cpaBHUBATh pacuera
MOJTyYCHHBIC TaHHBIC U
UICHTU(PHUIIUPOBATH UX C
MIPUMEHSIEMBIMU METOIAMH.
6
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OIIK-2 | coxep:kanue coJiepyKaHue o0yyarommuics

Hagpiku, npuodperaemblie B T CLUIUIMHBI JUCLIUILIMHBI riy0oKo 1
XO0/1e 0CBOEHHS TUCHbIIIMHbI OCBOCHO OCBOCHO IPOYHO YCBOMII
(3-# 3Tam) YaCTUYHO, HO HIOJIHOCTBIO, Marepuail 1mo
0a30BBIMH 3HAHUSAMH U po0esIbl He HEOOXOIUMBIE | XUMUH,
YMEHUSMH JUTS U3Y9EHUS HOCAT NPAaKTHYECKHE | MCYEPIIBIBAIOLIE,
MOCIEAYIOIUX AUCIHUIUINH; CYIIECTBEHHOTO | KOMIIETEHIIMH B | TIOCJIEJOBATEIbH
(bopMyIHpPOBaHUEM MPABUIIBHBIX Xapakrepa, OCHOBHOM 0, YETKO H
BBIBOJIOB U OIICHUBAaHHEM 3a7jaHus chopMyIHpOBa | JIOTUYECKH
BO3MOKHOCTH UCIIOJIb30BAHUS BBINOJIHEHBI, HO | HBL. CTPOMHO €ro
XMMHYECKHX MaTepHajioB B B HUX uMeroTcs | OOydaromuiics | u3naraer.
MIPOU3BOICTBEHHOM OLIMOKH, IpU TBEPJIO 3HAET CcdopmupoBaHbI
JEATeIbHOCTH, BBITIOJIHCHHE peleHuu 3agad | GOpPMYIIBL, NPaKTUYECKHE
OCHOBHBIX XUMHUYECKHUX U TIpU OTBETE Ha | 3aKOHBI U KOMITCTEHIHH
71a00paTOPHBIX OIEPAIH. MIOCTaBJICHHBIA | METOJBI

BOIIPOC pacuera 3aga4d

oOyyaromuiics

JOIyCKaeT

HETOYHOCTH

OcBoeHne OCHOBHOH 00pa30BaTENbHOM MPOTrpaMMbl COIPOBOXKAAETCS TEKYILUM KOHTPOJIEM
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaruel 00yq4aronmxcs.

Texkymuii KOHTPOJIb YCHEBAEMOCTH OOYYAIOIIMXCS SIBISETCS AJIEMEHTOM BHYTPUBY30BCKOMH
CHUCTEMBbl KOHTPOJISl KauecTBa IOJArOTOBKM CIIEHHUAJIUCTOB M  CIOCOOCTBYET AaKTHUBU3ALUU
M03HABATEIbHOM JEATEIbHOCTH 00YYAIOLINXCs B MEKCECCHOHHBIN MEPHOJ KaK BO BPeMsl KOHTaKTHOM
paboThl OOyyaroluXcsl ¢ MpenojiaBaTeieM, TaK U BO BPeMsl CaMOCTOSITENbHON paboThl. Texyuit
KOHTPOJIb OCYILLECTBIISIETCSI TpenojaBaTeeM M MOXeT MPOBOAUTCS B cleaylomux ¢GopMmax:
WHAUBUAYAJIbHBI W (WIM) IpynmnoBoM ompoc (YCTHBIM WM MUCBMEHHBIM) Ha 3aHATHUSIX; 3allyTa
pedepara; mpe3eHTalUs MPOEKTOB, BBIMNOJHEHHBIX HMHIMBHUIYaJIbHO WM TPYNMNON OOydaromuxcs;
aHaJIM3 JEJIOBBIX CHUTyaluil (aHaju3a BapUAHTOB peELIEeHUs MpoOjemMbl, O0OOCHOBaHHUS BbIOOpA
ONTUMAJILHOT'O BapHaHTa PELIeHus, Ap.); TECTUpOBaHUE (MMCbMEHHOE WM KOMIBIOTEPHOE); KOHTPOJIb
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB (B MMCbMEHHOM WM YCTHOU (opMme).

[lo uToraMm TeKkyIllero KOHTpPOJI MpernojaBarelb OTMEYaeT OOy4aroIIMXCsl, MPOSBUBIIUX
0co0bIe yCIIeXH, a TaKkKe 00yJaroMxcsl, He BHIITOJHUBIINX 3allJIaHUPOBAaHHBIE BU/IBI PaloT.

IIpomexxyTouHasi arTecTalusi MpHU3BaHA OLCHUTh KOMIETEHIUH, CPOPMHPOBAHHBIE Y
oOydJaronuxcsi B mporecce oOy4eHusI U 00eCTIeUnTh KOHTPOJIh KaueCcTBa OCBOCHMSI TIporpamMmbl. st
KOHTPOJISI PE3YJIbTaTOB OCBOEHUS O00yJaroIUMUCS Y4eOHOro MaTepuaia Mo MporpamMme KOHKPETHOM
JTUCHUIUIMHBL, POBEpKa M OIEHKA 3HaHWM, MOJIY4YEHHBIX 3a ceMecTp (Kypc), pa3BUTHS TBOPUYECKOTO
MBILUIEHUS, TIPUOOPETEHNUS HABBIKOB CAMOCTOSITENILHONW padOThl, YMEHUS NMPUMEHSATh TEOPETUUYECKHE
3HaHHWA TMPU pEHIeHUHM NPAKTHYEeCKUX 3ajad, OLEHKH 3HaHWHi, yMEHMH, HaBBIKOB U YpPOBHS
c(OPMHUPOBAHHBIX KOMIIETEHLIUH 00YyJaOLINXCs MPEyCMaTPUBAETCS 3a4€T U SK3aMeEH.

DK3aMeH MOXeT ObITh MpoOBedeH B YCTHOH ¢opMme, B (popmMe NHUCbMEHHOM paboThl WU
TECTUPOBaHUS. DK3aMEHBbl OLEHHBAIOTCA IO YETHIPEXOAUIbHON CHCTEME: «OMIUUHO», «XOPOULOY,
«Y00B71EMEOPUMENLHOY, «HEYOOBIEMBOPUMENLHOY.
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Kpumepuu oyenku ycmnozo omeema na yxk3zamene
Ouenka «5» CTaBUTCS, €CIIU CTYAECHT:

— Tloka3biBaeT riIy0OKO€ M TOJIHOE 3HAHWE W TMOHMMAaHHE BCEro 00BEMa MPOrpPaMMHOTO
Marepuaia; IOJHOE€ TOHMMAHME CYHIHOCTH  pPAacCMAaTPUBAEMbIX  TMOHSTHUW, SBJICHUH U
3aKOHOMEPHOCTEM, TEOPHUIA, B3AMMOCBA3EH;

— VYmMeeT cOoCTaBUTh IOJHBIM M MNpPaBUJIbHBIM OTBET HAa OCHOBE HM3YYEHHOIO MaTepuasa;
BBIJICTISATh TJIABHBIE TMOJIOKEHUS, CAMOCTOATEIIBHO MOATBEPkKJIATh OTBET KOHKPETHBIMHU IMPUMEpPAMHU,
(hakTaMu; CaMOCTOSTEIILHO M apTyMEHTHPOBAHO JIeNIaTh aHAlIu3, 0000IIEeHNUs, BBIBOABI. Y CTAHABIIUBATH
MEXIIpEIMETHbIC (Ha OCHOBE paHee TMPUOOPETCHHBIX 3HAHWN) W BHYTPUIIPEAMETHBIC CBS3H.
[TocnenoBarenbHO, YETKO, CBSI3HO, OOOCHOBAaHHO WM 0€30MMOOYHO W3NaraTth y4eOHBINH Marepual;
JlaBaTh OTBET B JIOTMYECKOM MOCIEIOBATEIBHOCTH C HCIOJb30BAHUEM MPUHATON TEPMHUHOJIOTHH;
JieNiaTh COOCTBEHHBIC BBIBOJBI, (DOPMYIHPOBATH TOYHOE OMPEICICHHE W HMCTOJKOBAHHE OCHOBHBIX
MOHSATUHN, 3aKOHOB, TEOPUIA; IPH OTBETE HE MOBTOPSATH JIOCIOBHO TEKCT YUeOHMKA; U3J1araTb MaTepua
JTUTEPATypHBIM SI3BIKOM; MPABWJIBHO M OOCTOSATENBHO OTBEYaTh HA JIOTMOJIHHUTEIHHBIC BOIPOCHI
npenoaaBatesis. CaMOCTOSATEILHO M PAIMOHAIBHO KMCIOJIb30BaTh HATJISAHBIC TOCOOHS, MPUMEHSTh
CUCTEMY YCIIOBHBIX O0O3HAYCHH MPU BEACHHUH 3aIKCEH, COMPOBOXKIAIOMINX OTBET. Jlomyckaer He
0oJiee 0JTHOTO He0UETa, KOTOPBIN JIETKO UCIIPABIISAET M0 TPEOOBAHHUIO MpEToAaBaTes.

Ouenka «4» CTaBUTCS, €CJIH CTYICHT:

— [IlokaspiBaeT 3HaHUS BCEro M3Y4YEHHOIO MPOrpaMMHOrO matepuana. Jlaér mnonHelil u
MPaBWIbHBII OTBET HAa OCHOBE H3YYEHHBIX TEOPHii; HE3HAYUTEIbHBIE OLIMOKM W HENOUYETHl MpU
BOCITPOM3BE/ICHUM M3YYEHHOT'O MaTepuasa, OINpEeTICHUs TMOHATUNA Jail HEMoJHbIE, HEeOOJbIINe
HETOYHOCTHU MPHU UCIOIB30BAHUU HAYYHBIX TEPMHUHOB MU B BHIBOAAX U 000OIIECHUAX U3 HAOTIOACHUN
U OMBITOB; MaTepual H3JIaraeT B OIPEJCICHHOW JIOTUYECKON TOCIEI0BATEIbHOCTU, TPH STOM
JIOMyCKaeT OJHYy HerpyOyio oOmuOKy uiu He Oojee AByX HEIO0YEeTOB M MOXKET WX HCIPaBUTH
CaMOCTOSITEITLHO TIPY TPEOOBAHUY WIIM ITPH HEOOJIBIIION TOMOIIM TIPETIOAaBaTEeNs; B OCHOBHOM YCBOMII
yueOHBIH MaTepHuall; MOATBEP>KIAeT OTBET KOHKPETHBIMH MpHUMEpaMH; IPaBUIbHO OTBEYAET Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI MTPETO1aBATEIIA.

— VYMeer camMOCTOATENbHO BBIIEATh TJIABHBIE MOJIOXKEHHS B HM3YyYEHHOM MaTepuale; Ha
OocHOBaHUU (HaKTOB M NPUMEPOB 0000IaTh, JAeNaTh BBIBOJbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC
CBSI3M.

— He obnamaer 10CTaTOUYHBIM HAaBBIKOM PAOOTHI CO CIPABOYHOW JTUTEPATypOH, y4EOHUKOM,
MEePBOUCTOYHUKAMHU (TIPABUILHO OPUEHTUPYETCS, HO paboTaeT MEeIJICHHO).

Ouenka «3» CTaBUTCS, €CJIH CTYICHT:

— VYcBouI OCHOBHOE COJEp)KaHUE Y4eOHOro Marepualia, HO MMeeT NpoOensl B yCBOCHUU
Marepuana, He MPEensATCTBYIOIINE JalbHEHIEMY YCBOEHHUIO POIPaMMHOI0 MaTepuraa;

— Marepuan uznaraetr HeCHCTEMaTU3UPOBAHHO, (hparMeHTApHO, HE BCET/Ia MOCIEI0BATENbHO;

— IlokaspiBaeT HETOCTATOUHYIO CPOPMUPOBAHHOCTH OTAEIBHBIX 3HAHWUW U YMEHHI; BBHIBOBI
1 00001IeHHS apTyMEHTHPYET c1abo, TOMyCcKaeT B HUX OMIMOKH.

— Jlomyctun OmUMOKM W HETOYHOCTH B HCIOJB30BAaHUM HAYYHOM TEPMHUHOJIOTHH,
ompe/ieleHUs] TOHATHH 1all HEJOCTaATOYHO YETKUE;

— UHcnbITeiBaeT 3aTpyqHEHHS B NMPUMEHEHMM 3HAHUN, HEOOXOMMMBIX AJIs pelIeHHs 3a/1ad
Pa3IMYHBIX TUIIOB;

— OrtBeyaeT HEMOJHO Ha BOMPOCH TMpenogaBaTenst (ymyckas W OCHOBHOE), WU
BOCITPOHM3BOJIUT COJIEP)KaHUE TEKCTa yueOHWKa, HO HEJOCTATOYHO MOHWMAET OT/AEIbHBIE TIOJIOKECHHUS,
HMEIOIIYE BaXKHOE 3HAUCHHUE B D TOM TEKCTE;

— OOGHapyxXuBaeT HEJIOCTaTOYHOE IMOHUMaHHe OTJEIIBHBIX MOJIOKEHU I pu
BOCITPOM3BE/ICHUH TEKCTa Y4eOHUKA (3aMuceil, MepBOMCTOYHIKOB) WJIM OTBEYAET HEMOJIHO Ha BOTIPOCHI
npernojaBaTes, J0mycKas OJHY-IBe rpyOble OMNOKH.

Ouenka «2» CTaBUTCS, €CIIH CTYICHT:

— He ycBoun u He pacKpbll OCHOBHOE COJIEpKaHUE MaTepuraa;

— He nemaet BEIBOJOB 1 0000IIECHMIA;



— He 3HaeT 1 He MOHUMAET 3HAYUTEIHHYIO HIIM OCHOBHYIO YaCTh IPOrPAaMMHOTO MaTepuaa B
npejenax MoCTaBICHHBIX BOIIPOCOB;

— Hwmeer cnabo chopMUpOBAHHBIE W HEMOJHBIC 3HAHHWS M HE yMEeT NPHUMEHATh UX K
PEILICHUIO KOHKPETHBIX BOIIPOCOB U 3314 10 00pasiy;

— Ilpu oTBeTe (Ha OJIMH BOIPOC) IOMYyCKaeT 0oJiee IBYX IPyObIX OIMIMOOK, KOTOPhIE HE MOYKET
UCTIPaBUThH JTAXKE TIPU TIOMOIIIH MTPETIO1aBaTelIsl.
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