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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yu4eOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XUMUYECKHX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu Kapeapbl MeTaulyprui ¥ XUMHUYECKHX TEXHOIOT Ui

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM Toy Ha 3acefaHuu Kageapsl MeTaTyprud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus AUCHUIUIMHBL «OOmIas W HeEOpraHuveckas XUMHsD) SBISIOTCA:
dbop-MUpOBaHUE Yy CTYICHTOB COBPEMEHHBIX TIPEJCTABICHUNA O CTPOCHHMH M CBOMCTBax
XUMHYECKHX BEUIECTB, 3aKOHOMEPHOCTSAX MPOTEKAaHUS XMMHUYECKUX MPOIIECCOB, CIIOCOOHOCTH
MCIIOJIb30BAaTh 3TH 3HAHUS B CBOCH NMPOQEeCCHOHAITBHOMN e TEIILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctmmuimaa O0masi 1 HeopraHudeckasi XMMUST BXOJHUT B 0053aTeNbyI0 YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus B o0beMe cpesiHeld 001eo0pa3oBaTeIbHOMN MIKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYEeHUHW TAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI TSl U3yYCHUS TUCIUILTIHH/TIPAKTHK:

OCHOBBI METAIITYPTUYECKOTO TPOU3BOJICTBA

MarepuanoseneHue

duznueckas XuMus

MeTo/16I MCCIIEIOBAHUS MATEPUAIIOB M IIPOIIECCOB

be3onacHOCTb KU3HENEATEIBHOCTH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHMsI AUCUUIUIMHBL (MOayisi) «OOmiasi 1 HEOPraHUYECKask XUMUS»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-1 CrmocobeH pemars 3amadd MPO(HECCHOHATBLHOW JEATCIBHOCTH, MPUMCHSS METOIbI
MOJICIIMPOBAHMSI, MATEMAaTHYECKOT'O aHAJIM3a, €CTECTBEHHOHAYUHBIC U OOIICHHKEHEPHBIC 3HAHUS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00b€éM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas pabora — 122,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuTopHas = o
KOHTaKTHast =
5 E z dopMa TEKYILETO
T
Pasnen/ Tema &l ( s 22 Bin KOHTPOIA Kon
2| (Bakax. gacax = .
> a ) 3 © |camocTosTenbHOl | yereBaeMoCTH 1
JIACIMTUTHHBI N [ ., | kommeTenn
2 £ paboThI TIPOMEKYTOUHOM
nal. | mpakr. | = @
Tlex. Z'g aTTecTaluu
3aH. | 3aH. |Q &
1. Pazgen 1
1.1 Xumuueckas TepMOJUHAMUKA.
-TermoBo#t  3dexkr XumMudeckoit -
peakuuu. 3akoH lecca u ero CaMOCTOSITEIBHOE
CJICJICTBHSI. n3yvdeHue
BZ[HT OISl M €€ U3MEHEHHE B '{ye%HOﬁ Kontponbnas OIK-1.1,
e3 JILI;aTe CaKLINU 1105 18 Jm};e aTypbl; pa6ora, ycTHEIH OIIK-12,
pesy. P ) PaTYPHI; onpoc OIIK-1.3
- OHeprust ['n60ca u ee u3MeHEHUE - oopmIIeHHE
B M300apHO-U30TEPMUIECKHX KOHTPOJIBHON
cucremax. Hanpasnenue paboThI
XHUMHYECKUX MPOLIECCOB.
HWroro no pazaeny 0,5 18
2. Paznen 2
2.1 XumMuueckoe paBHOBECHE.
CaMOCTOSITENEHOE
- VYenoBus XHMHYECKOTO JBvaCHIe
paBHOBeECHSL. Koncranra qyeq6ﬂoﬁ Kontposbnas OIlK-1.1,
paBHOBECHSI. 1105 16,4 M paboTa, yCTHBIN OIIK-1.2,
. JATEPaTypHI;
- BnusHue BHemHuX ycinoBuil Ha orpoc OIIK-1.3
- oopmieHHE
XHUMHYecKoe paBHOBecue. [IpuHIUMI .
KOHTPOJIBHON
Jle-1llarense.
paboTHI
Wroro no pazneny 0,5 16,4
3. Paznen 3
3.1 XuMuueckasi KHHETHKA. -
- CKOpOCTh XUMUYECKON peakLnu U CaMOCTOSITEJIBHOE
METO[IBI €€ PeryINPOBAHUSL. U3ydeHHe
g KI/IHI:;TIZKa P 00paTHMBIX qyquHOf/'I Konrponbnas OIIK-1.1,
XUMHYECKHUX eaKHPIfII) u 1105 18 nn};e aTypBbl; paGora, ycrubiii OIIK-1.2,
p PaTYpBI, ormpoc OIIK-1.3
XAMHYIECKOE PaBHOBECHE. - oopmieHHE
- Karanuzaropsl U KaTaJuTHYECKUE KOHTPOJIBHON
CUCTEMBI. paboTHI




Uroro no pazaeny 0,5 | | 18 |
4. Pazpmen 4
4.1 Xumu4yecKHe peakuud B
pacTBopax.
CaMOCTOSTENbHOE
- CrocoObl BBIpaXKEHHSI COCTaBa
n3yveHune
pacTBOpOB. N
yueOHOI KonrponbHas
- PactBopb! 3JIEKTPOJIUTOB. .
JIUTEPATYPHI; pabota, ycrabrii | OITK-1.1,
DNeKTPOJIUTHYECKAS JTUCCOLUAIIHSL.
N 0,5 20 - opopmiieHHUE orpoc, caaya OIIK-1.2,
KucnotHo-ocHOBHEIE CBOHCTBa .
KOHTPOJIBHOM nabopaTopHBIX OIlK-1.3
BEILIECTB. Peaxiuu HMOHHOTO
paboTsl; pabor Nel, 2
obOMeHa.
N - oopmnenue
- uccouuaiust Bojabl. BomopomHblii
J1a00PaTOPHBIX
nokaszateiss pH.
N pabot Nel, 2
- 'maponus coneit.
HWroro mo pasueny 0,5 20
5. Paznen 5
5.1 Ctpoenue aToma. CaMOCTOSITEIIBHOE
- KgsanroBeie uuciaa. CrpoeHue U3yUYCHHUE
MHOT'03JIEKTPOHHBIX aTOMOB b };6HOI71 Konrporeraz OIK-11,
PDOHHD ) 1 20 i pabora, yctaeid | OIIK-1.2,
- Iepuoanyeckuii 3aKOH U cUcTEMa JIUTEPaTyphl;
onpoc OIIK-1.3
J.N. Menneneesa. I[lepnonndaeckue - oopmieHHE
CBOMCTBA XMMHUYECKUX DIIEMEHTOB. KOHTPOJIBHOM
paboThI
HWroro no pazaeny 1 20
6. Paznen 6
6.1
OKHCIIUTENhHO-BOCCTAHOBUTEIILHBIC
PEaKIHH. DIEeKTPOXUMHUIECKHE
CHCTCMBI.
CaMOCTOSITENEHOE
- Peaxunu OKHCIICHHS u
n3yveHue KonrponbHas
BOCCTAHOBJICHUS B  XUMHYECKHX 6O aGoTa. VCTHBIH OIIK-1.1,
npoiieccax. 1 30 HH};G ATVDLL: P on’ }(I)C OIIK-1.2,
- DJIEeKTPOXUMHMYECKHE MPOLECCHI. PaTYPBI, p OIIK-1.3
. - oopmieHHE DK3aMeH
TanpBaHMYeCKUiA JJIEMEHT. .
KOHTPOJIBHON
DeKTpOXUMHUYECKast KOppO3usl. AGoThL
DnexTpoinm3 u JIIEKTPOIHBIE p
MpouecCsl B BOJAHBIX CHUCTEMAaX U
pacruiaBax.
Hroro no pazaeny 1 30
Hroro 3a cemectp 4 122,4 9K3aMEH
Hroro no aucnumninuae 4 122,4 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauimoHHble 00pa30BaTE/bHBIC TEXHOJOTMU OPUCHTUPYIOTCS Ha OpraHU3aIlHio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast ACSITENLHOCTD CTYJEHTa HOCHT B TAKHX YCJIIOBUSX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(POPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAs padoTa ¢ aHAJIOTOBBIMU MOJECISIMU
pealbHbIX 0OBEKTOB.

2) MHTepaKTUBHbBIC TEXHOJIOTHU — OpPTraHU3aIis 00pa3oBaTEIbHOIO Mpoliecca, KOTopas
IpeJinoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YUACTHUKOB, JIOCTI)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HHX o0Opa3oBareNbHOr0O pesynbrata. Hapsmy co
CHEIMAM3UPOBAHHBIMA ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
MPOCIICKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIECHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak ciaeicTBue, (opMUpoBaHUE caMOpa3BUBaroLIEiicss HPOPMAIMOHHO-PECYPCHOM
cpenpl. Dopmbl yueOHBIX 3aHATHI:

- CeMuHap-aucKyccusi — KOJUIEKTUBHOE OOCYXJAEHHE KaKOro-JIMOOo CIIOPHOIO BOIIPOCa,
npoOyieMbl, BBISBJICHHE MHEHUH B rpymne (MEXIpyHIoBOH AMAajor, JTUCKYCCHSI Kak
CIIOp-MaJor).

3)  HudpopMarMOHHO-KOMMYHHUKAIHOHHBIE ~ 00pa30oBaTe/bHbIC  TEXHOJIOTHH  —
opraHu3aiys 00pa3oBaTeILHOrO MPOlecca, OCHOBAHHAs HAa TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CPEICTB paboThl ¢ uHpopmanuein. Popmbl yueOHBIX
3aHATHIL:

- Jlekuus-Bu3yanu3amnusi — W3JIOKEHUE COACP)KAHUS COIMPOBOXKIACTCA Mpe3eHTaIen
(eMoHCTpaIe yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUIEOMATEPHUAIIOB).

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Ocuosel xumun: Yuebnuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: HHOPA-M,
2019. - 556 c. - Tekcr : anexkrponnsii. - URL: https://new.znanium.com/catalog/product/1022478

2. Heopranuueckast xumus : ydeOuuk / T.B. MapteinoBa, .. Cynonwunkas, 10.C.
AreeBa. — MockBa : UH®PA-M, 2018. — 336 c. + [lon. maTepuansl [DIeKTPOHHBIN pecypc;

Pexxum nmoctyma: http://new.znanium.com]. — (Beiciiee obOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25265 . - Pexum JIOCTYyTIA:
https://new.znanium.com/document?id=302331 - Tekcr : oanekrponssii. - URL:

https://new.znanium.com/document?id=302331

0) lonotHuTEIBLHAS JTUTEPaTypa:


https://new.znanium.com/catalog/product/1022478
http://www.dx.doi.org/10.12737/25265
https://new.znanium.com/document?id=302331

1. Maxorkuna, E. C. Ilpaktukym 1mo oOmeil U HEOpraHM4ecKoil XUMHH : ydeOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true - MakpooObekT. - TeKkcT : 37eKTpOH-HBbIA. - CBEOCHUS JOCTYITHBI
takke Ha CD-ROM.

2. MaxorkuHa, E. C. PactBopsl : yueoHoe nocobue / E. C. Maxotkuna, M. B. lllyouna, C.
A. Kpbutosa ; MI'TY. - Maruutoropck : MI'TVY, 2014. - 1 saekrpon. onrt. guck (CD-ROM). -
3ari. c TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1346.pdf&showzdcataloques/1/1123
798/1346.pdf&view=true - MakpooObekT. - TeKcT : 37eKTpOH-HBbIA. - CBEOCHUS JOCTYITHBI
takke Ha CD-ROM.

3. Maxorkuna, E. C. Xumudeckue 3JIeMEHTH W MHUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. Illyouna ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anekTpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true - MakpooObekT. - TeKkcT : 37eKTpOH-HBbIA. - CBEICHUS JOCTYITHBI
takke Ha CD-ROM.

4. Tapmn, A. I1. OOmas u HeopraHWdYecKas XWMHS B CXeMaX, PHCYHKax, TaOJMIax,
XMUMHYECKUX peakiusx : yueoHoe nmocooue / A.Il. TapiimH. — 2-¢ u3f., ucnp. u gomn. — MockBa :
NHOPA-M, 2022. — 304 c. — (Bwicmiee oOpaszoBanue: bakamaBpuar). — DOI
10.12737/1070937. - [ISBN 978-5-16-015940-9. - Tekcr : omekrponnsii. - URL:
https://znanium.com/catalog/product/1853100  (mara oOpamenus: 21.04.2023). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

B) MeToauyeckue ykasaHus:
1. Maxotkuna, E. C. IlpakTukym 1mo oOuieil ¥ HeOpraHm4eckoil XuMHuHM . ydueOHOe
noco6wue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - MarauToropck : MI'TY, 2016. - 1

anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooObekT. - TekCcT : 3neKTpoH-HbIA. - CBEJCHUs JTOCTYITHBI

takxe Ha CD-ROM.

2. MaxotkuHa, E. C. Komtonano-aucnepcusie cuctemsl : npaktiukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 snektpos. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true - MakpooObeKT. - TeKkcT : AeKTPOH-HbI. - CBEJCHUS JTOCTYITHBI
takxe Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpBI 3JIEKTPOIUTOB M HEAIEKTPOIUTOB | yueOHoe nmocobue / E.
C. MaxotkuHna, M. B. lllyouna, C. A. Kpsuiosa ; MI'TY. - Marautoropck, 2012. - 87 c. : Ta0u. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true . - MakpooObeKT. - TEKCT : ANIEeKTPOHHBIN. - IMeeTcs euaTHBIN aHAJIOT.

4. MaxotkuHa, E. C. Onementsl V-VIII rpynn nepuoanyueckoil cucteMbl XUMUYECKUX
anemenToB JI. . MenneneeBa : naboparopusiii npaktukym / E. C. Maxortkuna, M. B.1llyouHa ;
MI'TY . - Marautoropck : MI'TY, 2018. - 1 aneKTpOH ont. auck (CD-ROM). - 3armn. ¢ tuTy.

JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoadOname 3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true . - MakpooObekT. - TekcT : 2meKTpoHHBIA. - CBeAEHUs JOCTYITHBI

taxke Ha CD-ROM.
r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebl:


https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
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MatepuraiabHO-TEXHUYECKOE 00ecrIeYeHNE IUCIUIUIMHBI BKIIIOYAET:

VY4yeOHble ayIUTOpPUM Ul HPOBEIEHUS 3aHATUH JIeKUMOHHOro tumna. OcHalleHue:
MynbTrMeauiHBIE CpeICTBA XpPAaHEHHUs, [IEPeJauy U MpeICTaBIeHHs THPOPMaLUH.

VY4eOHble ayIUTOpUN I IPOBEACHUS J1JAOOPATOPHBIX pabOT: XUMUYECKUE JTAOOPATOPHH.
OcHamienne: XUMHUYECKHE peEakTHBBI, XHUMHUYeckas mocyna, JlaboparopHoe oOopynoBaHue,
Tabmuna «llepuoanueckas cucreMa XMMHUYECKHUX 3J€MEHTOB», Ilmakarsl mo Temam paboueit
pOTPaMMBI.

VY4eOHble ayauTOpUU JUIsl TPOBEIACHUS MPAKTUUYECKUX 3aHSATHH, TPYINIOBBIX H
UHIUBUYAJIbHBIX KOHCYJIbTAllUH, TEKYIIErOo KOHTPOJS M IPOMEXYTOUYHOM aTTeCTaluH.
OcHnatenue: Jlocka, MyJTbTUMEIUIHBIN IPOEKTOP, IKPAH.

[Tomernienus s caMocToATENbHON paboThl o0ydaromuxcs. OcHaienue: IlepcoHanbHble
KomIbioTepsl ¢ maketom MS Office, BrixogoM B MHTEpHET M ¢ IOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne ansg  XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  y4yeOHOIo
obopynoBanusi. OcHamenue: Ilkadpl n1s8 XpaHeHUs y4eOHO-METOAMYECKON JOKyMEHTAIUH,
ydeOHOro 000py/IOBaHMS M YYEOHO-HAIVISIIHBIX MOcoOuH, WHCTpyMEHTHI i peMOHTa
71a00paTOpPHOTo 000PYIOBAHUS.
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Ipuioxkenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATeIbHOI padoThl 00yYaAO M XCS

3K3GM€HGI/;MOHHbl€ 60NpocCyl

1.  OcHoOBHbIE MOHATUS ATOMHO-MOJIEKYJISIPHOIO YYEHHUS: aTOM, MOJIEKYJa,
XUMHUYECKUH JIEMEHT, POCTOE U CJI0KHOE BEIECTBO, XUMHUUecKas popmyna.

2. 3axon ABoraapo. Uucmo ABoraapo. MomekynspHas U MOJIIpHAsT MacChl.
Mounb KaK eIMHHIIA KOJIMYECTBA BEILIECTBA.

3. Crpoenne aroma. KopmyckyisipHO- BOJHOBOW JyalM3M JJIEKTPOHA,
MPUHLIMIT HEONpPEIeIeHHOCTH . KBaHTOBO-MexaHMYeCcKoe OOBACHEHUE CTPOCHUS
aToMma.

4. BonnoBas ¢(ynknusa. YpaBaenue lllpemunrepa. KanToBble umcia, Ux
¢busnueckuii cmMbica. ATomHbIe opouTanu (AQO) U X PACIIONIOKCHHE B TPOCTPAHCTBE.

5. MHOrosnekTpoHHble arombl. [IpUHIUIBI MOCTPOCHUSI AIEKTPOHHOU
obomnouku: npuHmn [aymm, npasuno Kieukosckoro, npasuio ['yHna.

6. Ilepuoamueckas cucrema osnementoB J[.M.Menneneera (IICD) u
AJIEKTPOHHAS CTPYKTypa aroMoB. [IpuumHa MEepuOAMYECKOTO HM3MEHEHUS CBOMCTB
3JIEMEHTOB.

7. Xumundeckas tepmonuHamuka. Cucrema. Kiaccudukamus cucrem (mmo
OTHOIIECHHIO K OKpY)Karolled cpene, MO arperarHoMy cocrosiHuio). [lapamerpsl
COCTOSIHUS, QYHKIIMHU COCTOSIHUS.

8. Xwumunyeckas TepMoanHamuKa. BHyTpeHHsst sHeprusi cucremsl. llepBerii
3aKOH TepPMOAMHAMUKH. TerioTa u paboTa.

9.  DHranpnms CHCTeMBI. DK30- U dHIOTepMUYECKHUE Tporiecchl. 3akoH ['ecca,
clencTBUs U3 Hero. Tepmoxumuueckue ypaBHeHus. [Ipusectu npumepsl.

10. Dwurampmms 00pa3oBaHUs BelIecTBAa. Pacder SHTAIBINK PEAKIMH IIPH
CTaHAAPTHBIX YCIOBUAX. DK30- U SHAOTEPMUYECKHE peakinu. [IpuBecTy mpumMepsl.

11. DOwurpomnus, e€ Qusnyeckuii cmbica. M3MeHeHHWe HHTponMH B
M30JIMPOBaHHBIX CHCTeMaxX. BTopoll 3akoH TepMoauHaMUKU. Pacuér u3MeHeHus
SHTPOIHH MPU XUMUYECKUX Tpolieccax u Ppa3oBbix nepexonax. [IpuBectu mpumepsl.

12. CobGognas »Heprust ['166ca u e€ U3MeHeHHe B XUMUYECKUX TpOIleccax.
HanpaBnenne xummudeckux mpoueccoB. PacdyeT 3Ha4YeHUN TEPMOAMHAMHYECKUX
(GYHKIUH ¢ TOMOIIBIO CIIPaBOYHUKOB. [IpuBecTu mpumep.

13. Xwumudeckass KuHeTHKA. VICTHHHAs W CpeaHsss CKOPOCTh XHMHYECKUX
peakuuii. ['paduyeckoe n3oOpakeHHe M3MEHEHHMs] ~ KOHIIEHTPALMA pEareHTOB U
MPOJYKTOB peakinu BO BpeMeHU. DaKTOphI, BIUSIONINE HA CKOPOCTh XUMHUYECKOM
peaKkiuu.

14. 3akoH pAeicTBUA Macc, KOHCTAHTa CKOPOCTH, €€ (DU3UYECKUU CMBICI.
I'padmueckoe u3o0pakeHHE 3aBUCHUMOCTH CKOPOCTH PEaKIHUUd OT KOHIIEHTpAIUH
peareHToB (Ha MpUMEpPEe PEaKIMh B3aUMOJCHCTBUS THOCYJb(aTra HATPUS C CEPHOM

KHUCJIOTOM).
15. 3aBHCHMOCTH CKOPOCTH peakluu oT TemrnepaTypsl. [Ipasuno Bant-I'odda.
VYpaBHenne  AppeHuyca. OKCEpUMEHTAILHOE ONpEACIECHUE  3HAYCHUS

TEMIIEPATYPHOTO0 KO3PPUIIUEHTA CKOPOCTH U SHEPTUU aKTUBALIUU PEAKIIHH.

16. PerynupoBaHusi CKOPOCTH pEaKIMU C IOMOIIBIO KaTalW3aTOpOB.
AKTHUBHBIE MOJIEKYJBl. DHEPrusi aKTHBAIMM peakUuu. DHepreTuyeckas guarpamma
X0J1a XUMUYECKON pEaKIUH.

17. Xwumunueckoe paBHOBecue. OOpaTUMble U HEOOpaTHMble peaKLHUu.
I'paduueckoe n300paXkeHNe U3MEHEHUsI CKOPOCTEH MpsAMON M 00paTHON peakuu BO
BpemeHH. KoHcranTa paBHOBecHs], €€ CBSA3b ¢ M3MEHEHHEM sHepruu [ ub0ca peakuuu.



18. Xwumuueckoe paBHOBecue. CIOBUT XUMHUYECKOro paBHOBecws. [IpuHITUI
Jle-lllatense. BnusiHUe KOHIIEHTpaLWid BEIIECTB, IaBJICHUS, TEMIIEPATYPhl HA CABUT
paBHOBecusi. Poyib Karanmu3aTopoB — MpPU JIOCTUKEHUU CHUCTEMAMH COCTOSIHHS
XUMHUYECKOTO PABHOBECHSI.

19. CmocoObl BBIpaKEHHS COCTaBa PAacTBOpA: MOJSPHOCTh, HOPMAIBHOCTH,
MOJISTILHOCTb, TUTP, MaccoBas A0JIs, MOJIbHASI TOJIS.

20. DnexTponuTHUECKas AUCCOIHUAIMSA. ODJIEKTPOIUTHI M HEIICKTPOJIUTHI.
CunbHble U cradbie 371eKTpoauThl. CocTaBlIeHNE HOHHO-MOJIEKYISPHBIX YPaBHEHHIH.

21. DnexTponuTHUeCKas ~ AWCCOIUAIUS  KHUCIOT, OCHOBaHWH,  COJICH,
amoTepHBIX TUAPOKCcUI0B. [IpuBecT npumepsl.

22. DnextponuTtHueckas auccormanus. Cremnenp aucconuanyu. [Ipumenenue
3aKOHA JEHCTBYIOIIMX MacC K IPOIECCY AMCCOIHUAIMKM CIaObIX 3JIEKTPOIUTOB.
Koncranra nuccouunanuu.

23. DnexTpoJauTHUYecKas AUCcCOLUaIus Boibl. BogopoaHblii U ruIpOKCUIBHBIN
MOKa3aTeIH.

24. Twumgpomus coneit. Msmenenme pH pacTBopoB coneil B pesyibTaTe
ruaponu3a. CTeneHb 1 KOHCTaHTa TUIPOJIU3a.

25. Honnble paBHOBECHs B PacTBOpax MaJOpPaCTBOPUMBIX 3SJIEKTPOJIHUTOB.
PactBopumocts. [lpousBeneHue pacTBOPUMOCTH. YcCioBus 0Opa3oBaHHs U
pacTBOpPEHUS OCAIKOB.

26. OKHCITUTEIIEHO-BOCCTAHOBHUTENbHBIC peaknuu. CTENeHb  OKHCIICHUS
AJIEMEHTOB, 3aBUCHMOCTh €€ OT TMoyiokeHus siementa B [ICD. Oxucnurenu u
BOCCTaHOBUTENU. HampaBieHue NpoTeKaHWsl  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuid.

27. BO3HHKHOBEHHE PAa3HOCTH MOTCHIIMAJIOB HA TPAHUIE 3JIEKTPOJ-PACTBOP.
PaBHOBecHBII 3MEKTpOAHBIN MOTeHIMAN. 3MepeHrne CTaHAAPTHBIX DIEKTPOIHBIX
MOTEHIMAIOB. Psii cTaHIaPTHBIX AIEKTPOIHBIX MOTEHITUATIOB.

28. VYpaBHeHHME DIEKTPOJHOrOo  moTeHuuana (ypaBHeHue  HepucTa).
KonueHTpauroHHbINM rajlbBAaHUYECKUN 3JIEMEHT.

29. TaneBanmueckuit snement (I.3.). BJAC TI'.D. mpu craHmapTHBIX U
HECTaHJAPTHBIX YCIOBUSX.

30. Kopposzusa. Koppo3uss MeTaioB B pa3nuyHbIX cpeAax. 3aluTa MEeTauioB
OT KOppO3WH. 3aluTHBIE TOKpbITUsA. KaromHas W TOpOTEKTOpHas —3alluTa.
NHruburopsl.

31. DOmnexrponu3. CymHOCTH D3IEKTPOJM3a. DIEKTPOJIU3 PACTBOPOB U
pacmiaBoB. [locienoBaTeIbHOCTh KATOAHBIX M AHOJHBIX MPOLECCOB MPH IIEKTPOIIU3E
BOJHBIX pacTBOpoB. [Ipumenenue »snektponusza. [lomydenue u paduHUpOBaHUE
MeTtauioB. HaHeceHne ranbBaHMYECKUX MOKPBITHH.

32. 3akoHbBI 3MeKTpoiu3a. Pacuer koiuMdecTBa BemiecTBa (MaccChl. 00beMa),
BBIJEJISIIOLIErOCs Ha 3ekTpoe. [IpuBectu npumepsl.

33. OOmme cBOKMCTBAa METAJIOB. BhIIe/ieHne METAIOB M3 WX COCAMHCHHI.
XuMudeckasi akTHBHOCTh METAJIJIOB. MeTallibl Kak BOCCTAHOBUTEIH.

34. BzaumopeiicTBHEe METaIOB C BOJOW, BOJHBIMH PAcTBOpPAMHU KHUCIOT U
COJIEH.

35. Bogopo, ero xumMmuveckre cBOHCTBa. BoopoiHbIe cOeTMHEHNS METAIIIIOB
Y HEMETAJUIOB.

Ipumepul 3a0anuti no memam

Ilpumep 3a0anus no meme: «Kunemuxka. Pasnoeecue»
1: Kak usmenurcs ckopocth nucconuanuu NyOy 1o peakuuu:
N204 = 2N02,
eci HavanbHast koHeHTpanus N,O4 cocrasisura 0,08 Mo/, @ K MOMEHTY HACTYIUICHUS
paBHOBecHs quccorupoBaio 50 % NyOa.



2: HaiiTi HayalbHbIE KOHIIEHTPAIUU UCXOAHBIX BEIECTB A U B M KOHCTaHTY paBHOBECHS
K. peakuuu, npoxonsen B cucreme: A () + 2B ) & C (),
€CJIM PaBHOBECHBIC KOHIIEHTPAIMK paBHBI, MOIb/T: [A] = 0,6; [B] = 1,2; [C] = 2,16.

3: Jlns paBHOBecHOM cucteMsl: FEO () + CO(y < Fey + CO;
KoHCTaHTa paBHOBecus paBHa K. = 0,5. Onpenenuts paBHOBecHbIe KoHLeHTpau CO u
COg, MoJIb/11, €cii HaYaJIbHbIE KOHLEHTPALMU ITUX BELECTB COCTABIISIIN, MOJIb/JI:

[CO], = 0,05; [CO,], = 0,01.

4: Hanmcath BhIpaXeHHE KOHCTaHTHI paBHOBecHs K. M yKkazaTh HampaBlIeHUE CMEIICHUS
paBHoBecus npu u3meHenuu P (eciim T = const) u T (ecau P = const) miist caeayrommx peakiimii:
1)C (rpadur) T COQ(F) < 2C0 (™) AHOr =+ 172,5 xJIx; TT; TP;
2) 2CO 1y + Oy & 2CO; 1y, AH® = -566,0 x[Ix; 4 T; TP;
3) Nz(r) + Oz(r) < 2NO () 1 AHOr =+ 180,0 x/Ix; \LT; JP.

Ilpumep 3a0anusa no meme: «Tepmoounamuka »

1: Paccuutath TerioBoi 3pdext peakuuu (1) mo TepMOXUMUYECKUM YpaBHEHHSIM (2) U
(3). Ykazars, sBisieTcst v peakius (1) 3K30- WM SHIOTEPMHUIECKOM.

1) 4 NH3 (r) +3 02 ™= 2 Nz ) +6 HZO(F);
2) Nooy+3Hay=2NHs oy, AH® =-89,39 kllx;
3)  2Hyp + Oy = 2H,0p, AH®, = - 4838 k]I

2: Bbruncnuth cramaptHyo Temnory oOpasoBanus N2O (), HCXOIs M3 CTaHIApTHOM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriiepoaa 1 TCPMOXUMHUYCCKOI'0 YPABHCHUA!
- 0 —
C (rpa¢ur) T 2N20(F) =CO, ot 2N2(F), AH", =-557,5 KkJ[x.

3: Ilpu Hekoropoit Temneparype T sHIOTEpMHUYecKas peakius A—B mpakTudecku uaer
110 KoHIa. OnpenennTh:

1) snak AS’, peakiu A—B;
2) smak AGY peakuuu B—A npu temneparype T;
3) BO3MOYKHOCTH NMPOTEKaHUsI peakinu B—A npu HU3KUX TeMIieparypax.

Ilpumep 3a0anus no meme: « Pacmeopur»

1. Tutp pactBopa Opomuja kanus ¢ mIoTHOcThIO 1,074 r/mia pasen 0,1071. Paccuuraiite
MacCOBYIO JIOJII0, MOJISIPHYIO KOHILIEHTPALUIO SKBUBAJIEHTA, MOJISUIBHOCTh PAaCTBOpA.

2. Tlpomssenenue pactBopumoct AgsAsO; cocraBmser 11072 B kakoM oObeme
HACBILIEHHOTI'O PacTBOpa COAEpKUTCA 6,4 MI 3TOU COJIN.

3. Beruucnure pH B 0,0001H pactBope H2SO..

4. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS:

(CuOH),CO3 + HCI =

NH4" + OH™ = NH;OH

5. Nokazath amdoTepHocts SH(OH)s.

6. Kakue U3 nepednciaeHHbIX COIEH MOABEPratoTCs TUAPOIIN3Y:

Al,S; , NaCN , BE(NOg)z , CaCl,.

7. KoHcTaHTa qucconuaniy IMaHOBOIOPOAHOM KUCIIOThI paBHa 7,9+10°°.

Hatitu crenenp auccormanmu HCN B 0,001M pacTtBope. HaiiTi KOHIICHTpAIMIO HOHOB
CN™ BaTOM pacTBOpe.



Ilpumep 3a0anun no meme: «Cmpoenue amoma»

1. I[J'IH HpI/IBeI[éHHI)IX SJICKTPOHHBIX COCTOSTHUH YKa3aTb KBAHTOBBIC YHCJIa 3JICKTPOHOB.

3d* 45 5s? 5p*
2. CocTaBHTh JIEKTPOHHEIE (POPMYIIBI SJIEMEHTOB C MOPSIKOBEIMH HOMEPAMHU
3. Z=56 Z-16

- yKa3aTh BO3MOYKHOBAJCHTHBIE 3JICKTPOHBI U CBOMCTBA 3JIEMEHTOB B HOPMAJILHOM COCTOSTHUH
aTOMOB (METaJlJI, HEMETaJ);

- Ul BO3MOXXHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduueckue GopMysl B
HOpPMaJIbHOM U BO30YX/IEHHBIX COCTOSHUSIX aToMa. Y Ka3aTh BO3MOXKHbIE BaJICHTHOCTH (1151
BO30YXJIEHHBIX COCTOSIHUN yKa3aTh AJIEKTPOHHBIC (POPMYIIBI);

- ykazarb Bo3MOxHbIe C.O. 3]IeMEHTOB B COEJUHEHUSX;

- st Beicuieit C.O. 1-ro snemMenTa cocTaBUTh (POPMYITY OKCHJIA U YKa3aTh €ro XapakTep
(KUCIIOTHBIN, OCHOBHBIN, aM(OTEpHBIi), a TaKkke GOPMYIIbl THAPOKCUIIOB U COJIEH.
IIpuBecTr Ha3BaHUS BCEX COCAUHEHUN.

- Juig orpunarensHoit C.O.  (eciu ecThb) 3JeMeHTa COCTaBUTh (POPMYITY BOJOPOJHOIO
coeauHeHus, conu. [IpuBectn Ha3BaHUS

Hpumep 3a0anus no meme: «OKuCJlumeﬂbuo-soccmauoeumeﬂbubtepeakuuu »

1.CocTaBUTh YpaBHEHHUS OKHCIUTEILHO-BOCCTAHOBUTEIILHOM PEAKIMK, UAYIICH B TPIMOM
HalpaBieHHH. METO0M 3JIEKTPOHHOro Oamanca 1omo0park Ko3(D(QHUIMEHTH. YKa3arh
OKHCJIUTCIIb U BOCCTAHOBUTCIJIb.
Na,SO3 + (NH4)ZS + H,0 =
MnO; + H,SO, + KJ =
Al + K,Cr,07 + H,SO4 =
NaBiO3z + NaOH + MnSQ, =
KMnQOg4 + KBr + H,SO4 =
2. JlaHBl OKHCIIMTEIbHO-BOCCTAHOBHUTENbHBIC Mapbl, cpeaa. COCTaBUTh YypaBHEHUE
OKHCIINTEIbHO-BOCCTAaHOBUTEIILHOMU peaKkuuu, Hﬂymeﬁ B IIPAMOM HaIIpaBJICHUH. Paccuurath
SIEKTPOABUKYIILYIO CHITY.
K2CrO4, KCrO, / Cl, KCI / KOH
eCrO%/Cr0, =—0,17B; ¢Cl,/2CI'=1,36 B

3/1el<mpoanullec1<ue npoveccol

1. Onwumute pabory ramsanuueckoro snementa: Co|CoCl; || AuCls| Au
VkaxuTe: 1) 21eKTpOAHBIE TPOIECCHI
2) TOKOOOPa3YIOIIYIO PEAKITHIO
3) 2JIeKTPOIHBIE TOTEHIHAIIBI
4) SIEKTPOJBIKYIIYIO CHIy TIPH CTAHJAPTHBIX YCIOBHSX M TPH  KOHIIEHTPAIHIX
nosoB [Co®* 1= 0,001 moms/ 1, [Au **]= 0,1 Mo/ 11 .

2. Hanwmute cxemy koppo3uu Metaiuia  Pb |, Haxonsmierocs B koHTakte ¢ Tl
1) B kucnou cpene; 2) BO BIaXHOU atMocdepe.

3. Ompenenure yOBUIb MacChl aHOAa MPH KOPpPO3UHM B Kuciou cpene 3a 20 MuH, eciu
CKOpocTh Koppo3un coctaBmia 0,01 /4.

4. CocTaBbTe IEKTPOHHO-MOHHBIE YPAaBHEHUS dJIEKTPOTHBIX MPOILIECCOB (AHOI MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIALIEH NP dJIEKTPOIIU3E:



a) pacrmaBa NaOH;
0) pactBopa CoSOgy,

Boeruncnute (akTHueckoe KOIMYECTBO MeETalla, IIOJIYYCHHOTO Ha KaTole MpHU
anektposnze Co(NO3),, eciiu 351eKTpoIn3 MPOBOAWIM B TeueHuH 1 4. Bbixoa MeTasia mo
TOKY cocTaBuI 85%.YKaXuTe BO3MOXKHBIC NMPUYMHBI YMEHBIIICHHs BbIXOJa METajlia 1o
CPABHECHHIO C PACUCTHBIM.



[Ipunoxenue 2

OueHovHbIe cpeaCTBA /1JIsl MPOBeAeHHUsI POMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
HHIUKAaTOpa

NHaukatop JOCTHKEHUS KOMIIETCHIIUU

OneHouHbIE CpeCTBA

OIIK-1: Cnocoben pemarb 3aga4d  NpogecCHOHAIBLHON eSTeJIbHOCTH, NPHMEHsII MeTOAbl MOJCJHPOBAHHMS, MATEeMAaTHYeCKOI0 AaHaJM3a,

€CTECCTBCHHOHAYYHBIC U OﬁllleI/IH)KeHeprIe 3JHAHUA

OIIK-1.1

Hcnonp3yer eCTeCTBEHHOHAYYHBIE 3aKOHBI U
INPUHLUIIBI TIPH  PELICHUM IPAKTUYECKHUX
3a1a4

Teopernueckue BOpocs

1. OcHOBHblE TOHATHSA AaTOMHO-MOJIEKYJISIDHOTO YYE€HHs: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE U CIO0XKHOE BEIECTBO, XUMHUECcKas popmyia.

2. 3axon ABoraapo. Yucno ABoraapo. MoiekyisipHas 1 MOJIIpHast Macchl. MoJib
KaK €IMHUIA KOJINYECTBA BEILIECTBA.

3. DHTampnmus CHUCTEMBI. DK30- M 3HIOTEpMHUYECKHE Tpolecchl. 3akoH ['ecca,
CIIECTBUSA U3 Hero. TepMOXUMUYECKUE YPABHEHHUS.

4.  Durponus, €€ ¢puznueckuil cmbica. VI3MeHeHne SHTPONUHN B M30JUPOBAHHBIX
cuctemax. BTopoii 3aKk0H TepMOJIUHAMUKH.

5. CBoOonnas sHeprus ['mb0Oca m e€ HW3MEHEHHME B XMMHYECKUX IpoIeccax.
HanpapiieHne XUMHYECKUX NTPOLIECCOB.

6. Xwumuyeckas KnHeTHKA. ICTHHHAS M CPEIHSS CKOPOCTh XUMHUECKUX PEaKITUil.
@DaxTOpHl, BAUAIOLINE HA CKOPOCTh XUMUYECKOU PEAKINH.

7.  3aBHUCHUMOCTh CKOPOCTH peakuuu OT TemrepaTypsl. [IpaBuno Bant-T'odda.
YpaBHeHue AppeHuyca.

8.  PerynmupoBaHHsS CKOPOCTH pEaKIH C TIOMOIIbI0 KaTaJH3aTOPOB. AKTHBHBIC
MOJIEKYJIbl. DHEPrUs aKTUBALMU PEAKIIMH..

9. Xwummyeckoe paBHOBecue. OOpaTumMbie U HeoOpaTuMble peakiui. KoHcraHTa
paBHOBecHsI, €€ CB3b C U3MEHEHHEM >Hepruu [ ndoca peakuuu.

10. Xwummueckoe paBHOBecue. CHBHUT XHMHYECKOTO paBHOBecHs. [IpwHIUT
Jle-Illarenve. BiusHue KOHLEHTpaIMii BELIECTB, NABICHMS, TEMIEPATypbl HA CHABUT




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Tecmut

paBHOBecus. Posib  karanu3aTopos IpU JOCTMKEHHM CUCTEMAMM COCTOSHUSA
XUMHYECKOIO0 PAaBHOBECHS.

11. PactBopsl. CriocOOBI BhIpaXKEHHUsI KOHIICHTPALIUUA PACTBOPOB.

12. PactBopsl 9iekTponuToB. CTeneHb U KOHCTAHTA AJIEKTPOIUTUYECKOU
Jquccoruanuu. 3akoH pazoasienust OcTBaibaa.

13. Jluccoumanusi KUCIOT, OCHOBaHUH, coeil. AM(pOTEpHBIE ANEKTPOIUTHI.

14. PactBopumocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHUE OOpa3oBaHUSI U
PacTBOPEHMS OCAKOB.

15.  Hucconmanus Boasl. MoHHOE npon3BeneHue Boabl. pH.

16. T'maponus coneii. CTeneHs U KOHCTAHTA TUIPOIIH3A.

17. Crpoenue aroma. KopnyckysasipHO- BOJHOBOM Jyalu3M 3J€KTPOHA, PUHIUI
HeomnpeaeneHHocTH . KBaHTOBO-MeXaHUUYeCKOe 0ObSICHEHNE CTPOCHHS aTOMa.

18. BomuoBas ¢ynkuus. YpaBHenue Ilpemunrepa. KBaHTOBBIE uHCcna, HX
¢uznueckuit cmbici. ATomHble opouTanu (AO) U UX pacrooKeHUE B IPOCTPAHCTBE.

19. MHOro3meKTpoHHBIE aTOMBI. [[pUHIUITEI TOCTPOCHHUS SJIEKTPOHHOH 000TOUKH:
npuHuun [laynu, npasuno Kneukosckoro, npasuio ['yHa.

20. Tlepmommueckass cucrema dnemeHToB JI.M.Menneneea (IICD) u
JNIEKTPOHHAsI CTPYKTypa aroMoB. [IpuyMHa NEepHOINYECKOr0 H3MEHEHMSI CBOWCTB
AJIEMEHTOB.

21. OxuCIuTEeNbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBa BemiecTB. Kitaccuduxanms
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

22. DneKkTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapanes. DNeKTPOAHBIN NOTEHIIHA.

23. TaipBaHWYECKUH DIIEMEHT.

24. DNeKTpOXMMHUYECKHE CHCTEMBI: JJIEKTPOJIHM3 pacIIaBOB U PACTBOPOB.
AHOIHBIN U KaTOAHBIN Tpo1iecchl . [I[pumenenne anekTponusa.

25. Kopposus. Bunsr koppo3un. CriocoObI 3alIUTH METAIUIOB OT KOPPO3HH.

1. CranpaptHble TeraoBble 53QHEKThl NPUHATO 0003HAYATD:




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

a) AUcr B) Q 1013°"°
0) AH°ys r) AHcrt
2. Kaxkue u3 npUBEICHHBIX PEAKINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJx/Moib
0) H,+4/20,=H,0, AH = -242 K]I»x/Monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I»x/moib
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I>/moib
Kak n3meHsieTcst SHTpONuS NPy pa3IoKEeHUN KapOOHATa KaJbIHs?
a) yBEIMUYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTcs T') HE 3HAI0

CKopoCTh XMMHUYECKOH peaklMu — 370 ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BEIIECTB

0) U3MEHEeHHe KOJIMYEeCTBa BELIECTBA PEareHTOB (MM MPOJYKTOB) PEaKLUU B €UHUILY BpEMEHU
B €IMHUIE 00beMa

B) KOJIMYECTBO BEUIECTBA MPOAYKTOB pEaKIIMU K MOMEHTY OKOHYAHUS peaKkIIN1

B kakux enquHUIIaX BBIPAXKAETCS CKOPOCTh XUMHUYECKON PEaKnn?
a) mosib 1—1c -1

0) Oe3pa3zmepHas BeTMYMHA

B) MOJIB” ¢

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT MPUPOJIbl PEATUPYIOLIUX BEIIECTB




Kon
I/IHI[I/IKaTOp JOCTHMXKCHHUA KOMIICTCHIINU OI_IGHO‘-IHBIG Cpel[CTBa
WHIUKaTOpa

0) oT TeMIepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya
7. .3nauenue PH 0,1 M pactBopa HCIO4 paBHo
11 2)2 3)11 4) 13

8. s monmaeneHus ruaponusa xiopuaa xpoma (1) cnegyer
J00aBUTH COJISTHYIO KUCIIOTY
100aBUTH IIETIOYb
pa30aBUThH pacTBOpP BOAOH
MOBBICUTH TEMIIEPATYPY

9. CreneHu OKUCIICHUS KACIOPO/Ia a) B BOJE U 0) B IIEPOKCHJIC BOJOPOA COOTBETCTBEHHO PABHHI ...
a)—2;0)—2
a)—2;06)+2
a)—2;06)—-1

10. Ilepmanranar kamus B OBP, mpoTekaronux B KHCIIOH cpesie, BOCCTaHABIUBACTCS JIO ...
karnoHa Mn2+
MaHraHat-uona MnO42—
okcuaa mapranua (II) MnO
11.
XHMHYeCKOe TOHATHE «KOIHYeCTBO BellecTBa» 0003HavaeT:
1) mopiuro BelecTBa, H3MEePeHHYIO B MOILAX: 2) maccy BellecTBa;
3) 6*10% CTPYKTYpPHBIX UaCTHII BEIIeCTBA: 4) 4HCI0 MOJeKYTI BelllecTBa.

OIIK-1.2 Pemraer crangaptHeie MpOGECCHOHATLHBIE — Ormpenenure TEpMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekaHus peakuuu CaO + 2 Cyq) =

3aJa4d C MPUMEHEHHEM OOILEUH)KEHEPHBIX = CaC; () + CO(), AH; = 460 x>k mpu cTaHAAPTHBIX yclIoBHUAX. PaccuuTaiite Temmneparypy

3HaHUH Havaima peaknuu, ecau S(CaO)=38 JIx/monb'K; S(C)=6 [Ix/momsK; S(CaCy)= 70
Jbx/mone-K;  S(CO)=197 [Ix/mons-K.

— Onumwmre paboty ranpBanndeckoro snementa: Co|CoCls || AuCls| Au




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Ykaxure:
3JIEKTPOJIHBIC MTPOLECCHI

O TOKOOOPA3YIOIIYIO PEAKIHIO
O DJIEKTPOIHBIC MOTCHIHAIIBI
o

3JIEKTPOJBHKYILYIO CHILY IPU CTAHAAPTHBIX YCIOBHUAX

O

— Peaxnus uaer o ypapaernro: 4NH;3 (1) +50,(1r) =4 NO(T) + 6H,0(T), AH?, <0.
Hanumure
o BrIpaxkenue ckopocTu mpsiMoi U 0OPATHOM peakuuu
o BeIpakeHne KOHCTaHTHI PAaBHOBECHS
VYKaKuTe HarpaBiIeHHE CMEIICHHUS PAaBHOBECHS:
O A) npu NOBBIIICHUH JABJICHHUSI,
o b) npu ymeHbIieHUN TeMIepaTyphl.

— HauanpHble KOHIEHTPALMK UCXOIHBIX BemecTB B peakuu: 2 SO, ) + Oy () = 2 SO;3 () 61N
paBubl 1,8 monb/n SOz u 2,4 Mons/n1 Oy. Bo cKONbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, koraa npopearupyet 0,8 mois/im SO,?

— 3aKOHYHTE MOJIEKYJSIPHOE M COCTABHTE COKPAICHHOE HOHHO-MOJICKYJIIPHOE YPaBHCHUE  JIJISI
peakmwmii: Pb(OH), + HNOz=...; Pb(OH), + KOH=....
MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH,Cl + KOH —.

— Hamucars ypaBHEHHUS peakiuii ruaposm3a B MojiekymsipaoM u nonnom sujae: CrCls, NaNOg,
K>CO:s.

— COCTaBBTe YpaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI.[HfI:
KMnQO4 + NaNO, + H,SO,4 —, Cr2(804)3 + Br, + NaOH —.
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Hapucyiite s3HepreTndeckyro 1uarpaMmy XoJa XuMHYEeCKON peakiuu. Jlaite Kk Hel
MOSACHEHUS. YKAXKUTE SJHEPTUIO aKTUBALIMYU PEAKLIMH.

3anuinTe ypaBHEHUs 3IEKTPOJUTUYECKON JUCCOLMAIIMN KUCIOT, OCHOBaHUH, COJIEH,
aM(OTEPHBIX THAPOKCHUIOB.

[Tonb3ysck Tabnuiel paCTBOPUMOCTH, IPUBEAUTE MPUMEPHI TPEX BEIIECTB, KOTOPHIC B
pacTBopax 00pa3yroT Cyiab(haT- HOHBL. 3aMUIIUTE YPABHEHUS SIEKTPOIUTUYECKOM
JIMCCOLMAIIMU 3TUX BEILIECTB.

OIIK-1.3

HpI/IMeHHGT MCTOAbl MOACIUPOBAHUA U
MaTeMaTU4ecKOro aHalu3a IS PpeIICHHS
3aa4  TEOPETUYECKOr0 U  INPHKIJIAJTHOTO
Xapakrepa

Hns peakunu CHy () + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBICHHAE
CaMOIIPOU3BOJIBHOTO TEUECHUS PEAKIUH MPH CTAaHAAPTHBIX YCIOBUAX U mpu Temmeparype T
=927°C, ecnu TernoBoil SP(EKT PEAKIMH IO 3aTAHHOW TEMIICPATYpPH HE W3MEHHTCS.
VYkaxuTe: a) BbIIENSETCS WIM MOTJIOLIAETCSl SHEprusi B XOA€ peakiuu; 0) MNpPUUYHUHY
HaillleHHOr0 U3MEHEeHus SHTponuu. PaccuuTaiite TeMnepaTypy Hayaia peakluu.

Bripazute depe3 KOHIEHTpAIlMH PEareHTOB KOHCTAHTHI PABHOBECHS CIEAYIOIIMX PEaKIHi
Ny + 3 Hary = 2 NH3(, AH = -92,2 xJIx. YKaxuTe HarpaBIeHUE CMEIIEHHs XUMUYECKOTO
PaBHOBECHSI TUX PEAKIIMIA: a) P MOHWKEHUH TEMIIEPATYPHhI, €CITH JaBlIEHHE TTOCTOSHHO; 0)
MIpY NOBBIILIEHUN JJABIICHUS, €CIIM TEMIIEpATypa MOCTOSHHA.

— TomoreHHas peakiys mHporekaeT no ypaBHeHuo Hy o + b oy = 2 Hly). Havanbhas

KOHIIEHTpanus Bogoposa 2,1 monbs/i, nona 1,5 mois/n. Bo ckobko pa3 u3BMEHUTCSI CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

CKOJBKO MIJITHIUTPOB 96%-HOTO pacTBOpa CEpHOM KHCIOTHI C IUIOTHOCTHIO 1,84 T/Mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

- HpOBeCTI/I AHaJIN3 BJIWSAHUA KOHUOCHTPALMKU HAa CKOPOCTh XUMHUYECKOH pcaknuuu

Kakue wu3 cruemyronmx conerr noasepraiores ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe WOHHBIC W MOJICKYJSPHBIC YPaBHEHHUS THIPOJIM3a COOTBETCTBYIOIIUX COJICH.
Kaxoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJICH?

Paccunraiite 37CKTPOABIKYIIYIO CHIIy W ONPEICIIUTE HAIMPABICHUE CAMOIPOU3BOJIHHOTO
NPOTEKAHUS  PEAKIWH  TPH  CTAHJAPTHBIX  YCIIOBUSAX,  HCIONB3YS  3HAYCHUSA
OKHCIIUTENBLHO-BOCCTAHOBUTENBHEIX MoTeHnuanos HJ + H3PO, — J, + H3PO; +
H,0.

6. Ha oCcHOBaHHH MepHOAHYecKOll Ta0IHIEl OXapaKTepH3yliTe XHMHYeCKHe 3]1eMeHTEI C
TIOPSAIKOBBIMH HOMepaMu 21 u 34: cTpoeHHe aToMa (3apsa AOpa: COCTaB AApa. THCIO 3IeKTPOHOB,
SHepreTHUecKHX YpOBHell If MOAypoBHell: 3TeKTpoHHAad (popMyIa). GopMYIHl H XHMHUecKHiT
XapakTep coelHHeHHIT (BBICIIEro OKCHIa H THAPOKCHIA: BOZOPOJHBIX COeIHHEHHIT).

[TpuBenuTe CXEMBI DSJEKTPOAHBIX MPOIECCOB M MOJICKYISPHBIE YpPaBHEHHS PEaKIIHid,
NPOTEKAIOIINX TMPH 3JICKTPOXUMHUUECKON Koppo3uu TanbBaHomapsl Co/Ni: a) B kucmoi
cpeze; 6) BO BIaXHOM Bo3ayxe. Onpeaenute yobUlb MacChl aHOAA MPU KOPPO3UH B KUCIIOH
cpeze 3a 20 MMH, eclii CKOpOCTh Koppo3uu cocraBuia 0,01 r/4.

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpaBHEHUS AJIEKTPOAHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOIANIEH mpu anekrpoiuse pactBopa CoSOq,
Bbruucnure ¢akTHuecKkoe KOJIMYECTBO MeTasla, MOJIyYeHHOrO Ha KaToJe MPH IIEKTPOJIN3e
Co(NO3),, ecnu 271€KTpoNIN3 IPOBOIWIN B TedeHUH | 4. BbIxox MeTasmia 1mo TOKy COCTaBUII
85%. VYkaxuTe BO3MOJKHBIE IPUUMHBI YMEHBIICHMsI BBIXOJAa METallla 110 CPABHEHMIO C
pacyeTHBIM.

Na;S;03 + H,SO4 = S + SO, + NapSO4 + Hy0 1o sxcneprMeHTanbHBIM TaHHBIM.




Koz WHnukaTop JOCTHKEHHSI KOMITCTCHIHH O1eHOYHBIE CPENICTBA
MHIIKATOpa
Howmep O0Bem, Mt KoHuenrpanus Bpewms CkopocTb
onbiTa | NapS,;03 H,O H,SO4 Na,S;03, 10? | mosenenus peaxiuu, 102,
MOJIB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 9,2
5 5 3 2 6,5
[To maHHBIM TAOIUIBI MOCTPOHUTH rPaUK 3aBUCHMOCTH CKOPOCTH PEAKIMU OT KOHLIECHTPALUH
tHocynbdaTta Harpus, Caenare BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEaKUUH OT KOHIIEHTPaLUH
THOCYIb(aTa HATPUSI.

8. B 250 r pacTBOpa IIOBAapeHHOMH COIIH C MacCOBOMH qomeit 8% pacTBOPHIM 15 I TOro :Ke BemecT
PaccunraiiTe Maccy COIH B IIOIYYEHHOM PacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYICCKHM YpaBHCHHEM peaKIIHH
2C00=CO2»+ C (@ + 173 kK
paccuHTaiiTe, CKOIBKO BBIITHIOCH TEIUIOTHL, KOT/Ia MPOPearuporano 13 1 (H.y.) yrapHOro rasa.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OLlCHUBAHMUSL:

[TpoMekyTouHast artectanuss 1o auciuiuinHe «OOIIas W HEOpraHUuecKas XUMHUSD)
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HaHUH, W TPAKTHYECKUE 3a/JaHUs, BBIBISIONIME CTENEHb CHOPMHPOBAHHOCTH yMEHUH H
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH M0 JaHHOW AMCHUILUIMHE MPOBOAMTCS B YCTHOW (popMe Mo K3aMEHAIMOHHBIM
Owiieram, KaKIblii M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

IToka3zaTenu u KPUTECPHUHU OLICHUBAHUA IK3aMEHA:

— Ha OLEHKY «OTJIHYHO» (5 OayutoB) —0Oydaromuiics IEeMOHCTPUPYET BBICOKMI YpPOBEHb
C(OPMUPOBAHHOCTH KOMIICTCHIM, BBICOKMI ypPOBEHb 3HAHMW HE TOJIBKO HAa YpPOBHE
BOCITPOMU3BCACHUA U 00BICHEHHUS I/IH(I)OpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
npo0JieM u 3ajau:

® JacTCA KOMIIJICKCHAas OLICHKa HpeﬂHO)KeHHOﬁ CUTYyalluHu,

® JCMOHCTPHUPYIOTCA FJ'IY60KI/IG SHAHUA TCOPETUYCCKOI'0 MaTcpHadjla U YMCHHC HX
IMIPUMCHATD,

® [OCJICA0BATCIILHOC, IPABUIIBHOC BBIMIOJIHCHUEC BCEX IMPAKTUYCCKUX 3aIlaHl/If/'I;
¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JIaTh H€O6XOIII/IMI)I€ BBIBOJbI.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpEeIHUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMITETEHIIU:

® JacTCsa KOMIIJICKCHasA OIICHKa HpCI[J'IO)KGHHOfI CHUTYyalluHu,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHWA TCOPCTHUYCCKOTO MaTC€puala 1 YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH

®  BBIIIOJTHCHHUC BCEX MPAKTUYICCKHUX 3aﬂaHI/If/’I; BO3MOXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYIACHTOM IIOCJIC 3aMCHAHUSA ITPEIIOAaBaTCIIA,

® 3aTpyAHCHHUA IPU AHATUTUUYCCKHUX OIICpaluiax, MCPEHOCC 3HAHUN H YMeHI/II\/'I Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHUTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBI
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTPyIHEHUS C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalllH;

e HEMOJHOE TeopeThyeckoe OOOCHOBaHWE, Tpedyloliee HaBOASIIUX BOIPOCOB
IpenoaaBaTes;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEeHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTEIbHO» (2 0amma) — oOydaromwuiicss JTeMOHCTPUPYET
3HaHus He Oojee 20% TeOopeTHHYecKoro MaTrepuasna, JOMYCKaeT CYIIECTBEHHBbIE OLIMOKH, He
MO>KET MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKMA PEIIEHUS TPOCTHIX 3a/1a4.



— Ha OIICHKY «HEeyI0BJIeTBOPUTENbHO» (1 6ayut) — 00yJaronuiics He MOXKET TOKa3aTh 3HAHHS Ha
YPOBHE BOCIIPOU3BENCHUS U 00BsICHEHHSI HH(POPMAIIUHU, HE MOXKET M0Ka3aTh UHTEIUICKTyalbHbIE
HaBBIKH PELICHUS MTPOCTHIX 3aj[a4 HEMPABWIbHAS OLIEHKA MPEJIJI0KEHHON CUTYyallNH;



