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noaroToeks 22.03.02 Meramntyprus (npukas MuroGprayku Poccnn ot 02.06.2020 r. Ne 702)
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Meramnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamMmMa paccMoTpeHa U 0100peHa Ha 3aceqanuu kadenpsl Metamtypruu u
xuMuuecknx Texnonorui 17.01.2022, npotoxost Ne 4

3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
15.02.2022 r. mpotokon Ne 6
[Ipencenarens A.C. CaBuHOB

PaGouas nmporpamma cocraBicHa:
noueHT kapeapsl MuXT, kana. TeXH. HAyK E.C. MaxoTkuHa

Penensenr:
JIOLIeHT Kadeapsl XUMHUH, KaHJ. TEXH. HayK JI.T'. Konsana




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl MeTauryprud i XMMHUYSCKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaurypruu ¥ XHMUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTyprui i XAMHUYECKHX TEeXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus: AUCHUIUIMHBL «OOIIas U HEOpraHuvecKas 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 JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

OCHOBBI METALTYPTUYECKOTO 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:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemarh 3amadu NPoGECCHOHATBHOW ACSITENBHOCTU, TMPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIE 3HAHHS

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

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas pabora — 122,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas 3w
YAHTOP 6 s = Dopma
KOHTaKTHAsI T
OHTaKTHas padoTa q;; g Bix TEKYIIETO
B aKaj. yacax
Pasnen/ Tema g| (paxan uacax) = . KOHTPOJIA Kon
> & © |caMOCTOSTEeIbHON
JIACIMTUTHHBI 7 = YCIEBaEMOCTH U | KOMIICTEHITUH
g £ padoThI N
Tex nmab. |mpakr.| s S MPOMEKYTOTHON
. <
san. | zan. | & aTTeCcTaluu
1. Pazgen 1
1.1 Xumnueckas TepMOJUHAMUKA.
-TeroBo#t  3pPeKT XUMHUYECKOH -
peakunu. 3akoH Iecca u ero CaMOCTOSITEIIbHOE
CJIC/ICTBHSI. n3ydeHue
C—)HHT OlAsI M €€ U3MEHEHHE B -32161{01‘/'1 Kontponbnas OIK-1.1,
e3 JILEaTe eaKIIHU 1105 18 JII/I)’II"C aTypBl; pabora, yerueiit | OIIK-1.2,
pesy P ) patypbl; orpoc OIIK-1.3
- OHeprust ['n60ca u ee u3MeHeHUE - oopmiieHuE
B N300apHO-U30TEPMUIECKIX KOHTPOJIBHON
cucremax. Hanpasnenue paboTh
XHUMHYECKUX MPOLIECCOB.
HWroro no pazaeny 0,5 18
2. Paznen 2
2.1 XuMuueckoe paBHOBECHE.
CaMOCTOSITETbHOE
- VYcnoBus XHUMHYECKOTO P,
paBHOBECHS. Koncranra Y:6Hoﬁ Kontposbnas OIlK-1.1,
paBHOBeCHSL. 1105 16,4 i paborta, ycrabni | OIIK-1.2,
. JIUTEPATYPHI,
- BnusHme BHemHHX YCIOBHII Ha ompoc OIIK-1.3
- oopmiIeHHE
XHUMHYeCcKoe paBHOBecue. [IpuHIuUMI N
KOHTPOJIbHON
Jle-IllaTenbe.
paboThI
Wroro no pazneny 0,5 16,4
3. Paznen 3
3.1 XuMuueckasi KHHETHKA. -
- CKOpOCTh XUMUYECKOU pEaKLnu U CaMOCTOSITEIIEHOE
METO[IbI €€ PeryIHPOBAHUSL. n3y4YeHUE
§ KI/IHI:;TIZKap 00paTUMBIX }:I6H0171 Kourpossuaz OIK-1.1,
XUMHYECKHX eaKL[I/IfII) u 105 18 Jm};:la aTyphl; padota, yetueiii | OIIK-1.2,
P PaTyphl, orpoc OIIK-1.3
XHUMHYECKOE PaBHOBECHE. - ohopmenue
- Karanuzaropsl U KaTaJuTHYSCKUC KOHTPOJIbHOU
CHUCTEMBI. padoThI




Uroro no pazaeny 0,5 | | 18 |
4. Pazpmen 4
4.1 XumuyeckHe peakuud B
pacTBopax.
CaMOCTOATEIbHOE
- CrocoObl BBIpaXKEHHSI COCTaBa
n3ydeHue
pacTBOpOB. N
y4eOHOi KonrponbHas
- PactBopb! 3JIEKTPOJIUTOB. N
DJNEeKTPOIUTHYECKAsT JAUCCOLUALINS JIHTCPATYPEI, padota, yetueiii | - OIK-1.1,
P N ’ 0,5 [4/2,41 20 - oopmiieHuE orpoc, crada OIIK-1.2,
KucnotHo-ocHOBHEIE CBOIicTBa N
KOHTPOJIBHOM nabopaTopHBIX OIlK-1.3
BEILIECTB. Peakunu HOHHOTO
paboTsl; pabor Nel, 2
obOMeHa.
N - ohopmeHue
- uccouuaiust Bojabl. BomopomHblii
1a60paTOPHBIX
nokaszateiss pH.
N pabot Nel, 2
- 'maponus coneit.
HWroro no pazneny 0,5 |4/2,41 20
5. Paznen 5
5.1 Ctpoenue aToma. CaMOCTOSITEIIBHOE
- KgsanroBeie uucna. CrtpoeHue u3yveHue
MHOT'03JIEKTPOHHBIX aTOMOB b );6H0171 KonrposbHaz OIK-11,
PDOHHD : 1| 2 20 ya pabora, yeTHii | OITK-1.2,
- Iepuoanyeckuii 3aKOH U cUcTEMa JIUTEPATYyPHI,
orpoc OIIK-1.3
J.N. Menneneesa. I[lepnonndaeckue - opopmIIeHHE
CBOMCTBA XMMHUYECKUX DIIEMEHTOB. KOHTPOJIbHOU
padoThI
HWroro no pazaeny 1 2 20
6. Paznen 6
6.1
OKHCIIUTENHHO-BOCCTAHOBUTEIILHBIC
peaKIuH. DNEeKTPOXUMHUYECKUE
CHCTCMBI.
CaMOCTOSITETTEHOE
- Peaxunu OKHCIICHHS u HBVaere
BOCCTAHOBJIEHHS B XMMHYECKUX -32161101‘/’1 Kontposbnas OIlK-1.1,
npoiieccax. 1 30 Y pabora, ycruerii | OITK-1.2,
JUTEPATYPHI;
- DJIEKTPOXUMHYECKHE MPOIECCHI. orpoc OIlK-1.3
. - oopmiieHUE
TanpBaHMYeCKUiA JJIEMEHT. N
KOHTPOJIBHON
DeKTpOXUMHUYECKast KOppO3Hsl. AGOTL
DnexTpoinm3 u JNEKTPOIHBIC P
MpoHeCCrl B BOJAHBIX CHCTEMAX H
pacruiaBax.
Hroro no pazaeny 1 30
Wroro 3a cemectp 6/2,41 122,4 3K3aMeH
Hroro no nuciuiianHe 4 16/2,41 122,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuuoHHbIe 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
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
U MHQOPMALUOHHBIMU OOBEKTAMH, IKCIIEPUMEHTAJIbHAS PabdoTa C aHAIOTOBBIMH MOJCIISIMHU
pealbHbIX 0OBEKTOB.

2) NHTepakTUBHBIC TEXHOJOIMH — OpPTaHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IpeJnoiaraeT akTHBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JTOCTI)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTellbHOTO pe3yibrara. Hapsny co
CHEIMAM3UPOBAHHBIMA ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
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  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsl HA IPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CpPEICTB paboThl ¢ uHpopmanuein. Popmbl yueOHBIX
3aHATHIL:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA IMpe3eHTaluei
(eMoHCTpaIe yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, rpauuecKux, ayJuo- U BUIEOMaTEPUaJIOB).

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

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. OcuoBsel xumun: Yueouuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHDPA-M,
2019. - 556 c. - Tekcer : 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 - Tekct : onexktponnsni. - URL:

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

0) lomotHuTeIBLHASI TUTEPaTypa:


https://new.znanium.com/catalog/product/1022478
https://new.znanium.com/document?id=302331
https://new.znanium.com/document?id=302331

1. Maxorkuna, E. C. Ilpaktukym 1mo oOmeil U HEOpraHM4ecKoil XUMHH : ydeOHOe
nocobue. (U. 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  (mata ooOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOH-HBIN. - CBenenus AoctynHbl 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  (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JICKTPOH-HBIN. - CBenenus aoctynHbl Takke Ha CD-ROM.

3. Maxorkuna, E. C. Xumudeckue 3JIeMEHTH W MHUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxotkuna, M. B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. oskpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekct
3NEeKTPOH-HBIN. - CBenenus noctynHsl Takke Ha CD-ROM.

4. Maxotkuna, E. C. Kmaccuueckue metoapl aHamusa . yueOHoe mocobue / E. C.
Maxotkuna, M. B. llly6una ; MI'TVY. - Maruutoropck : MI'TY, 2016. - 1 s1ekTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131
503/2680.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekct
3IEeKTPOH-HBIN. - CBenenus noctynHsl Takke Ha CD-ROM.

B) MeTtoguyeckue ykazanus:

1. Maxotkuna, E. C. IlpakTukyM mo oOmiedi ¥ HEOpraHM4ecKod XUMHH . ydeOHOe
nocodwue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
snektpoH. onrt. 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 = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
AIIEKTPOH-HBIH. - CBeieHus AocTynHbl Takxke Ha CD-ROM.

2. MaxotkuHa, E. C. KomtonaHo-mucnepcHbie cuctemsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snektpoHn. ont. auck (CD-ROM). -
3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true  (mara ooOpamenus: 15.10.2019). - MakpooObekr. - TekcT
AIIEKTPOH-HBIH. - CBeteHus JocTynHbI Takxke Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpbI 2JIEKTPOJIUTOB U HEAIEKTPOIHUTOB : yueOHOe mocobue / E.
C. Maxotkuna, M. B. llly6una, C. A. Kpsutosa ; MI'TY. - Maruutoropck, 2012. - 87 c. : Ta6un. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/11035
20/600.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJIor.

4. MaxotkuHa, E. C. Dnementsl V-VIII rpynn nepuoanueckoil cucTeMbl XUMUYECKUX
anemenToB JI. . MenneneeBa : nadboparopusiiit npaktukym / E. C. Maxortkuna, M. B.1llyouHa ;
MI'TY . - Marautoropck : MI'TY, 2018. - 1 aneKTpOH ont. auck (CD-ROM). - 3armn. ¢ tuTy.
JKpaHa. URL:
https: //maqtu.lnformsvstema.ru/uploader/flIeUpload?name:3587.pdf&show=dcata|oques/1/1515
216/3587.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHus 1ocTynHbI Takke Ha CD-ROM.
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r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
T7Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUYHO
FAR Manager cB000JIHO pacnpoctpansemoe [10 0OCCCPOYHO
Bpaysep Yandex [cBoGommo pacrpocrpansemoe 110 OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlIKa
DrekTpoHHas 0a3za nepuoanveckux u3maanuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HamwmonansHas HH(pOpPMaAITMOHHO-aHATUTHYECKAS URL:

cucrema — PocCUIICKMIT MHIIEKC HAYYHOTO UUTHUPOBAHUS h s . .
ttps://elibrary.ru/project risc.as

(PUHLI) p y.ru/proj p

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Wudopmannonnas cucrema - ExmHoe okHO qocTyma K

URL: http://window.edu.ru/
HHOOPMAIIMOHHEIM PeCypcaMm

denepanpHOe rOCyIapCTBEHHOE Or0/DKETHOE
yupexaenne «DenepanbHblii MHCTUTYT npombinuiennoi|URL: http://wwwl1.fips.ru
COOCTBEHHOCTHY

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecreYeHre IUCIUIUIMHBI BKIIOYAET:

VY4eOHble ayauTOpUM Uil TIPOBENEHUS 3aHIATUN JIEKUUOHHOTro THnHa. (OcCHalleHue:
MynbTrMeaniiHBIE CpeICTBA XpPaHEHHUs, ITepeJauu U MpeJICTaBIeHHs HTHPOPMAaLUH.

VY4eOHble ayIUTOpUN I IPOBEACHUS JTAOOPAaTOPHBIX pabOT: XUMUYECKUE JTAOOPATOPHH.
OcHamienne: XUMHUYECKHE peakTHBBI, XHUMHUYeckas mocyna, JlaboparopHoe oOopynoBaHue,
Tabmuna «llepuoanueckas cucreMa XMMHMUECKHUX d3J€MEHTOB», Ilmakarsl mo Temam paboueit
pOTPaMMBI.

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

[TomerieHus A1 caMOCTOATENBHON paboThl oOyvaromuxcs. OcHaenue: IlepcoHanbHbie
KomIeioTepsl ¢ maketom MS Office, BrixogoM B MHTepHET M ¢ IOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenue ans  XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  yueOHOIo
obopynoBanusi. OcHamenue: Ilkadpl mas XpaHeHUs y4eOHO-METOAMYECKON JOKYMEHTAIUH,
ydeOHOTO 000py/IOBaHMS M YYEOHO-HAIVISIIHBIX TOCOOMH, WHCTpyMEHTH i peMOHTa
71a00paTOPHOTO 000PYIOBAHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

IIpuno:xenue 1

6 YueGHO-MeToAnYeCcKoe o0ecIeYeHe CAMOCTOATEIbHOI PAGOTHI 00YyIaOIMXCA

9K3aM€Hab;u0HHbl€ 60npocol

1.  OcHoBHbIE MOHATUS aTOMHO-MOJIEKYJISIPHOTO YYEHUS: aTOM, MOJIEKYJ1a, XUMUYECKUM
3JIEMEHT, IIPOCTOE U CIIOKHOE BEILIECTBO, XUMHUUEcKas popmya.

2. 3axon Aoraapo. Yucio ABoragpo. MomnekynspHas U MOJsIpHas MacChl. Moib Kak
€IMHMIIA KOJIMYECTBA BEIIECTRA.

3.  Crpoenne aroma. KopmycKylsipHO- BOJHOBOH Ayaslu3M 3JEKTPOHA, HPUHIHII
HeomnpeaeneHHocTH . KBaHTOBO-MexaHU4YecKoe 0ObSICHEHNE CTPOCHHSI aTOMa.

4. BomnnoBas ¢ynkuus. Ypauenue Llpenunrepa. KantoBeie uucna, ux (uzndeckuii
cMbIca. AtomHble opouTanu (AO) u UX pacmnoiaokKeHHe B IPOCTPAHCTBE.

5. MHOro3neKTpoHHbIe aTOMBL. [IpUHIMOBI TOCTPOCHHS 3JIEKTPOHHOW OOOJIOUKH:
npunnun [laynu, npaBusio Kneukosckoro, npasuio ['yHa.

6. Ilepmommueckas cucrema smemeHToB J[.M.Menneneea (IICD) wu amekTpoHHAS
CTpYKTypa aToMOB. [IprunHa nepuoandeckoro U3MeHeHHsI CBOMCTB 3JIEMEHTOB.

7.  Xumundeckas tepMmoauHamuka. Cucrema. Knaccudukanus cucteM (10 OTHOIICHHUIO K
OKpYXarolllel cpeae, IO arperaTHOMy coctosiHuio).  [lapamerpesl coctosiHusi, (QyHKIUU
COCTOSIHUSI.

8. Xwumuueckas TepMoAMHAMHKA. BHyTpeHHsis SHeprus cucrtembl. llepBblii 3aKoH
TepMonuHaMHKH. Temtora u pabora.

9. DHranbpnus cucTeMbl. JK30- U SHAOTEpMUUYECKUE Tpoliecchl. 3akoH ['ecca, cnencTBus
u3 Hero. Tepmoxumuueckue ypaBHeHus. [IpuBectu npumepsl.

10. DOwuranbnus oOpa3oBaHMs BellecTBa. Pacuer SHTaNbIMM peaklMH MpU CTaHJAPTHBIX
YCIOBUAX. DK30- U SHAOTEPMUYECKUE peakiuu. [IpuBecTn npumepsl.

11. Owutpomnus, e€ ¢uznueckuid cmbica. V3MeHeHHWe HSHTpONUKM B HM30JMPOBAHHBIX
cucremax. BTopoil 3akoH TepMOAMHAMHKH. Pacuér M3MeHEHus SHTPONMM NP XMUMHUYECKHUX
npoueccax u ¢azoBbix nepexonax. [Ipusectu npumepsl.

12. Cpob6oanas sueprusi [ m60ca u e€ n3MeHeHne B XUMUYECKUX Tpolieccax. Hampanenue
XUMHYECKHX TporeccoB. Pacuer 3HaueHMil TepMoAMHAMUYECKHX (QYHKIUH C I[OMOIIBIO
cIpaBOYHMKOB. [IpuBecTu npumep.

13. Xumuueckass KWHETHKA. VICTUHHAsS W CpemHss CKOPOCTh XHMHUYECKHX pPEaKIni.
I'paduueckoe n3o0pakeHue U3MEHEHUS  KOHILIEHTpPAILMil peareHTOB M MPOAYKTOB pEaKIUH BO
BpeMeHH. PaKTOpbl, BIUAIONINE HA CKOPOCTh XMMUYECKOM peakLnu.

14. 3axoH nmelcTBHsS Macc, KOHCTaHTa CKOPOCTH, €€ (u3nueckuil cmbica. I'paduyeckoe
n300pakeHHe 3aBHCHUMOCTH CKOPOCTH peaklMU OT KOHIIEHTpAallMM pPeareHTOB (Ha Hpumepe
peaKIMy B3auMOJICHCTBUS THOCY Ib(aTa HATPUs C CEPHOM KUCIOTOM).

15. 3aBucuMOCTh CKOpOCTHM peakuuu oT Temmeparypbl. I[lpaBunmo Bant-T'odda.
VYpaBHeHne AppeHuyca. OKCIHEPUMEHTAIbHOE OIPEACIECHUE 3HAYEHHUS TEMIIEPaTypHOIO
Koa(puImeHTa CKOPOCTH U SHEPTUM AKTUBAIIUN PEAKIIUH.

16. PerynupoBaHusi CKOpOCTH pEakIMM C TOMOIIbIO KaTaau3aTOpOB. AKTHUBHBIC
MOJIEKYJbl. DHEprusi akTHBAllMM peakUud. DHepreTuyeckas auarpaMma XoAa XUMHUYEeCKOn
peaxkuu.

17. Xwummueckoe paBHOBecue. OOpaTtuMmble W HeoOpaTumbie peakiuu. [padudeckoe
n300pakeHre M3MEHEHHUs] CKOpocTel mpsMoil M oOpaTHOM peakuuu BO BpeMmeHH. KoHcraHTa
paBHOBecHsI, €€ CBSI3b C U3MEHeHHeM >Heprun ['nb0ca peakuuu.

18. Xwumuueckoe paBHoBecue. CaBur xumuueckoro pasHoBecus. [Ipunmun Jle-Ilarense.
BnusiHue KoOHLEHTpauui BeIIeCTB, JaBlEHUS, TEMIIEpaTypbl Ha CABHUI paBHOBecusi. Poib
KaTaJIu3aToOpOB IPU AOCTHKEHUH CUCTEMAMM COCTOSHUS XMMHYECKOIO PABHOBECHS.

19. Cnoco0sl BeIpaKe€HHUS COCTaBa pacTBOPa: MOJISIPHOCTh, HOPMAJIbHOCTh, MOJISITIBHOCTD,
TUTP, MaccoBast 0JIsl, MOJIbHAs J10JIL.

20. DnexTpoiauTHuYecKas IUCCOLMALUSA. ODIEKTPOIUTHI U HEAIEKTPoJauThl. CHUIIbHBIE U
ciabble 31eKTpoauThl. COCTaBlIeHHE HOHHO-MOJICKYIISIPHBIX YPaBHEHUH.



21. DnekTponuTHYecKas JAUCCOLUMAIMs KHUCIOT, OCHOBAaHMUH, coyiel, amMQOTEepHBIX
ruapokcuioB. [IpuBectu mpumepsl.

22. Dnextponutudeckas auccouuanus. Crenenp auccounanuu. IlpuMeHeHue 3akoHa
JNEHCTBYIOIIMX MACC K MPOIECCY IUCCOLMALINU CIa0bIX 3JIeKTpoauToB. KoHCTaHTa Aucconualim.

23. DIeKTpONUTHYECKas JUCCOUMAIMs BOAbl. BOJOPOAHBIH M TUAPOKCHIBHBIN
MOKa3aTellH.

24. Tunponu3 coneii. M3menenue pH pacTBOpoB cosneil B pesyibTare ruapoiunsa. CTeneHn
Y KOHCTaHTa I'MAPOJIN3a.

25. VoHHbIE paBHOBECHS B paCTBOPAX MaJIOPACTBOPUMBIX JIEKTPOIUTOB. PacTBOPHUMOCTD.
[TpousBenenre pacTBOPUMOCTH. Y CJIOBUSI 00pa30BaHus U PaCTBOPEHHUS OCAIKOB.

26. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKHUCICHUS 3JEMEHTOB,
3aBUCUMOCTH €€ OT 1oj0keHus 3nemenTa B [ICD. Oxucnaurenu n BocctanoButenu. Hanpasnenue
IIPOTEKAaHUsl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

27. BO3HUKHOBEHHE pA3HOCTH TIOTEHIMAJIOB HAa TpaHHIIC 3IEKTPOI-PaCTBOP.
PaBHOBECHBIN 3JE€KTPOIHBINA TOTEHIHAN. 3MepeHrne CTaHIapTHBIX JEKTPOHBIX MOTCHIIMAIOB.
Psin craHgapTHBIX 3JIEKTPOAHBIX TOTEHIIMAIIOB.

28. VYpaBHeHue aeKkTpogHoro norennuana (ypaBuenue Hepucra). KoHIeHTpannoHHBIH
rajbBaHUYECKHUM 3JIEMEHT.

29. TampBanmueckuit snement (I.2.). DJIC I'.D. npu cTaHmapTHBIX M HECTAHIAPTHBIX
YCIIOBHSIX.

30. Kopposus. Koppo3us MeTasioB B pa3IM4HbIX cpesiax. 3auTa METauIoB OT KOPPO3HH.
3amuTtHbie TOKPHITHS. KaTogHas u npotekropHas 3amuTa. MHTHOUTOPEI.

31. Dmekrponu3. CyIIHOCTH 3JCKTPOJIHM3a. DJIEKTPOIU3 PACTBOPOB M PACIIABOB.
[TocnenoBaTenbHOCTh KAaTOIHBIX M AHOJHBIX MPOLECCOB MPHU 3JIEKTPOJIM3E BOJHBIX PACTBOPOB.
[Ipumenenue osnextponusza. Ilomyuenme wu  papuHupoBanue MetayioB. Hanecenue
rajqbBaHUYECKUX MOKPBITHI.

32. 3akoHBl INeKTponm3a. PacueT KonmMyecTBa  BemiecTBa  (MacChl.  00beMa),
BBIIETIAIONIETOCs Ha dnnekTpoze. [IpuBectu npumepsl.

33. OOmme cBoOCTBa METANIOB. BhIeieHre MeTauioB U3 UX COeNMHEHHNA. XUMUYECKas
AKTUBHOCTb METAJUIOB. MeTauibl Kak BOCCTaHOBUTEIH.

34. B3auMmoJielCTBHE METAJUIOB C BOJIOH, BOJHBIMU PACTBOPAMH KHCIIOT U COJICH.

35. Bojnopon, ero xumuueckue CBoWcTBa. BomoponHble coeiMHEHHs METauIoB U
HEMETAJUIOB.

Ilpumeput 3a0anuit no memam

Ilpumep 3a0anus no meme: «Kunemuka. Pasnoeecue»
1: Kak usmenurcs ckopocth nucconuanuu NyOy 1o peakuuu:

N204 = 2N02,

ecnu HauanbHast KoHeHTpanus N,Oy4 cocramsina 0,08 Mob/11, 2 K MOMEHTY HACTYILICHUS
paBHOBecHs qucconuupoBaiio 50 % NyOg.

2: HaiiTu HayanbHbIe KOHIIEHTPAIUH UCXOIHBIX BEeIIeCTB A U B 1 KOHCTaHTy paBHOBecCHs
K. peakumu, npoxonsmen B cucreme: A () + 2B ) & C (),

€CJIM paBHOBECHBIC KOHIIEHTpAIlUU paBHbI, MoJb/T: [A] = 0,6; [B] = 1,2; [C] = 2,16.

3: st paBHOBecHOM cucteMsl: FeO () + CO(y < Feyy + CO, ()
KOHCTaHTa paBHOBecus paBHa K. = 0,5. Onpenenuts paBHOBecHbIe KoHLeHTpau CO u
CO,, MoB/11, ecu HavaabHbIE KOHIIEHTPAIMH 3TUX BEIIECTB COCTABIISUIIA, MOJIB/T:

[COJ, = 0,05; [COy], = 0,01.

4: Hanucarp BbIpaX€HHE KOHCTaHTHI paBHOBecHs K. M yKka3aTh HanpaBiICHUE CMEIIECHUS
paBHoBecus npu u3meHeHuu P (ecomm T = const) u T (ecu P = const) mist ciaeayromux peaxkiinii:



1)C (rpadur) T COyr) < 2CO (p, AHOr =+ 172,5 xJIx; TT; TP;
2) 2CO 1y + Oy & 2CO; 1y, AH® = - 566,0 kJIx; VT; TP;
3) Ny + Oz < 2NO (), AH®, =+ 180,0 xJIx; VT; {P.

Ilpumep 3a0anusa no meme: « Tepmoounamuka »

1: PaccuuraTh TeruioBoi 3¢ dekT peakuu (1) mo TepMOXUMHUYECKHM YpaBHEHUIM (2) U
(3). Ykazars, sBasiercst i1 peakius (1) 3K30- WM 3HIOTEPMHUUECKOI.

l) 4 NH; ot 30, = 2 N, ot 6 HzO(r);
2) N, o T 3 H; = 2 NH; ) AHOr = - 89,39 x/JIx;
3) 2Hy(r) + Oyry = 2H20p, AHOr = -483,8 x/Ixk.

2: Bbluncnuth cramapTHyo Ternory oOpasoBanus N2O (), HCXOIs M3 CTaHIApTHOM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriiepoaa U TCPMOXUMHUYCCKOI'0 YPaBHCHUSA:
- 0 —
C (rpagur) T 2N20(F) =CO, O 2N2(F), AH", =-557,5 KkJ[x.

3: IIpu mexkoropoii Temneparype T sHHOTepMUUecKas peakiust A—B mpakTHuecKu uaer
10 koHIa. OnpenenuTs:

1) saak ASY, peakiun A—B;
2) sHak AGY peakiuu B—A npu temneparype T;
3) BO3MOXKHOCTh TIPOTEKAHUsI peakiuid B—A Mpu HU3KUX TeMIIepaTypax.

Ilpumep 3a0anun no meme: « Pacmeopor»

1. Tutp pactBopa 6pomuaa Kanus ¢ miaotHocThio 1,074 /M pasen 0,1071. Paccuuraiite
MacCOBYIO JIOJI0, MOJISIPHYIO KOHIIEHTPALIMIO SKBUBAJIEHTA, MOJISUIBHOCTh PAacTBOpA.

2. TlpousBenenue pactBopuMoctd AgsASOs cocrapisieT 1.10%. B kakom oObeMe
HACBILIEHHOTI'O PacTBOpa COAEpKUTCA 6,4 MI 3TOU COJH.

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

4. CocraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIpHbIE YPaBHEHUS:

(CuOH),CO3 + HCI =

NH4" + OH™ = NH,OH

5. okazates amgporepHocTs SH(OH)s3.

6. Kakue 13 nepeyncieHHbIX COJIeH MOIBEPratoTCs TUAPOIIU3Y:

A|253 , NaCN , Be(N03)2 , C&Clz.

7. KoHcTaHTa IMCCOIMAalK [IMaHOBOJOPOTHOM KMCJIOTHI paBHA 7,9*10’9.

Haiitu crenens muccormanuu HCN B 0,001M pactBope. Haiitu KoHIIeHTpanuo HOHOB
CN™ B oaTOM pacTBope.

Ilpumep 3a0anus no meme: «Cmpoenue amoma
- JIns1 mpuBeAEHHBIX AIEKTPOHHBIX COCTOSTHUM yKa3aTh KBAHTOBBIE YHCIIA JIEKTPOHOB.
142 2pnl
3d" 4s 5s° 5p

- CoCcTaBUTH 3NIEKTPOHHBIE (HOPMYJIIBI HIIEMEHTOB C MOPSIKOBBIMH HOMEPaAMH
Z =56 Z-16



- yKa3aTh BO3MO>KHOBAJICHTHBIE AJIEKTPOHBI M CBOICTBA 3JIEMEHTOB B HOPMAJIbHOM
COCTOSIHMHM aTOMOB (METaslI, HeMeTaslI);

- JUI BO3MOXXHOBAJICHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduueckue
(bopMyITbI B HOPMAIBHOM U BO30YKJIEHHBIX COCTOSIHUSIX aToMa. YKa3aTh
BO3MOXKHBIE BaJICHTHOCTH (JUI1 BO30YXIEHHBIX COCTOSIHUN YKa3aTh 3JICKTPOHHbIE
opmyurbl);

- ykazatb Bo3MOXxHbIe C.O. 3]IeMEHTOB B COCIMHEHUSX;

- st Beicuieii C.0. 1-ro anemMeHTa cocTaBUTh (hOPMYITy OKCHJIA U yKa3aTh €ro
xapakTep (KUCIOTHBINA, OCHOBHBIH, aM(OTEPHBIIT), a TaKkke (OpMYITbI
THJIPOKCUIOB U couield. [IprBecTn Ha3BaHHS BCEX COCAMHEHUH.

- s orpunarensHoi C.O. ( ecnu ecTh) 3NeMEHTa COCTaBUTh POpMYITy
BOJIOPOJTHOTO COCIMHEHUS, colu. [IpuBecTr Ha3BaHMUSI

Hpumep 3a0anus no meme: «Omtczmmeﬂbno-eoccmanoeumeﬂbnbtepeakuuu »

1.CoctaBUTh YpaBHCHU OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOMI p€aKuuu, I/I,HyH_Ieﬁ B IIpAAMOM
HanpaBleHud. MeToIOM 3JEeKTPOHHOro Oamanca 1oxo0pars Kod()(QHUIUEHTH. YKasarh
OKHUCJIUTECIb U BOCCTAHOBUTCIIb.
Na,SO3 + (NH4)28 + H,0 =
MnO, + H,SO, + KJ =
Al + K,Cr,07 + H,SO4 =
NaBiO3z + NaOH + MnSQO,4 =
KMnQO4 + KBr + HSO,4 =
2. ]_IaHBI OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIC IIApbl, Cpcaa. CocTaBUTH YpaBHCHHC
OKHUCIINTENbHO-BOCCTAHOBUTEIbHONU p€aKkuuu, HI[yHIeP'I B IPAMOM HalpaBJICHUH. Paccuurats
STIEKTPOABMIKYIIYIO CHITY.
K,CrOy4, KCrO, / Cl, KCI/KOH
©CrO#ICr0, =—0,17B ©Cl,/2CI'=1,36 B

3ﬂel<mpoxumuuec1<ue npoueccol

1. Onwumute pabory ramsanuueckoro snementa: Co|CoCl; || AuCls| Au
Ykaxure: 1) anexTpoaHbIE MpOLECCHI
2) TOKOOOPa3YIOIIYIO PEAKITHIO
3) 2J1eKTPOIHBIC TIOTEHIIHAIBI
4) SNEKTPOJBIIKYIIYIO CHIY HPU CTaHAAPTHBIX YCIOBUSX W TMPHU  KOHIICHTPAIUAX
noroB [Co®* 1= 0,001 moms/ 1, [Au **]= 0,1 Mo/ 11 .

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

3. Ompenenure yOBUIL MacChl aHOAA NMPH KOPPO3WHM B KHCIOW cpene 3a 20 MHH, ecin
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

4. CocTaBbTe IEKTPOHHO-MOHHBIE YPABHEHUS 3JIEKTPOIHBIX IIPOLIECCOB (AHO MHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMH, IPOUCXOIALIEH NP 3JIEKTPOIIU3E:
a) pacruiaBa NaOH;
0) pactBopa CoSOgy,



Bbruuciure  ¢akTHUECKOe KOJMYECTBO MeTallla, IIOJIYYEHHOTO Ha Karole MpH
anektposuze Co(NO3),, eciiu 351eKTposiu3 MPOBOAWIM B TedeHuu 1 4. Bbixoa MeTaia mo
TOKY cocTaBuil 85%.YKaXuTe BO3MOKHBIE IPUYUHBI YMEHBIIEHUS BbIXO/a METajlia I10
CPaBHEHHIO C PACUCTHBIM.



[Ipunoxenue 2

OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON ATTeCTANNM:

Kon
HHIUKAaTOpa

Nupuxarop HTOCTHXXKECHUS
KOMIIETEHIINU

OneHouHbIE CpesicTBA

OIIK-1: Cnocofen pemars 3agaud NpPodecCHOHAIBHON 1esiTeIbHOCTH, NMPHUMEHSs] MeTOAbl MOJCJTHPOBAHMSA, MaTeMATHYECKOr0 aHAJIU3a,
eCcTeCTBeHHOHAYYHbIe M 001eNHKeHePHbIe 3HAHUS

OIIK-1.1

HCHOJ’ILSyeT CCTCCTBCHHOHAYYHBIC
3aKOHbI W IIPUHOUIBLI IPH PCIICHUU
IPAaKTUYCCKUX 3a1aq

Teopernueckue BOnpocsl

1. OcHOBHbIE MOHATHS AaTOMHO-MOJIEKYJIIPDHOTO YYEHHUsS: aTOM, MOJIEKYyJa, XUMHUYECKUU
JIEMEHT, IIPOCTOE U CJIOKHOE BEIECTBO, XUMUUECKask (opMya.

2. 3akon Asoraapo. YUucio ABoraapo. MosekynspHas ¥ MOJsSpHas Macchl. Moib Kak
€IMHHIIA KOJIMYECTBA BEIIECTBA.

3. DHTampnMs CUCTEMBI. DK30- M HJIOTEPMHUYECKHE TIpoIlecchl. 3akoH ['ecca, crieacTBus u3
Hero. TepmMoxuMuyeckue ypaBHEHHUS.

4.  DOurponus, €€ pusnueckuil cMpici. M3MeHeHue 3HTponuu B U30JUPOBAHHBIX CHUCTEMAX.
Bropoii 3aKk0OH TepMOJIMHAMUKHU.

5. CBoOonHas sHeprusa ['ub0ca u e€ u3MeHeHHe B XUMHUYECKHX Ipoleccax. Hanpasnenue
XUMHUYECKHX TPOLIECCOB.

6. Xwumuyeckas kuHeTHKA. VICTHHHAS M CPEeHSS CKOPOCTh XUMHUYECKHUX peakiuii. DakTopsl,
BIIUSIOLIUE HA CKOPOCTh XUMUYECKOUN pEAKIIUH.

7. 3aBUCHUMOCTH CKOpPOCTH peakuuu oT TemmepaTypsl. [IpaBuno Bant-I'opda. YpaBHenue
AppeHnnyca.

8.  PerynmupoBaHHS CKOPOCTH PEaKIH C IMTOMOMIBIO KaTaTU3aTOPOB. AKTUBHBIE MOJEKYJIHI.
OHeprus akTUBAaLlUU PEAKIUH. .

9. Xwummyeckoe paBHOBecue. OOpaTiMbIe U HeoOpaTUMble peaknnu. KonctanTa paBHOBeCHS,
e€ cBs3b ¢ U3MeHeHueM sHeprun [ md6ca peakuuu.

10. Xwummdeckoe paBHOBecue. CnBur Xmmmdeckoro paBHoBecus. [Ipuarum Jle-Illatenbe.
BiusiHue KOHLIEHTpalMii BENIECTB, JaBJIEHMs, TEMIEpaTypbl Ha CIBHMI paBHoBecus. Poib




Kon
WHIUKaTOpa

Nupuxarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

KaTaJM3aTOPOB IPH JOCTHKEHUH CUCTEMaMH COCTOSHUS XUMHYECKOTO PABHOBECHSI.

11. PactBopsl. CrioCOOBI BBIpAXKEHUS KOHLIEHTPAL[MH PACTBOPOB.

12. PactBopsl snekTposnnToB. CTENneHb M KOHCTaHTA SJICKTPOJUTHYECKOW IMCCOLMAIIH.
3akoH pazoasneHuss OcTBaIbBIA.

13. Jlucconmanusi KMCIOT, OCHOBAaHUH, COIeH. AM(OTEPHBIC FJICKTPOIIHTEHI.

14. PactBopumocTb. [Ipon3BeneHrne pacTBOPUMOCTH. Y CIOBHE 00pa30BaHUsI U PACTBOPEHUS
0CaJIKOB.

15. Muccoumanus Boasl. loHHOe npousBenenue Bojsl. pH.

16. Tunpomnus coneii. CTeneHb U KOHCTaHTa TUAPOIIU3A.

17. Crpoenne aroma. KopnyckynspHO- BOJHOBOH Jyanu3M 3JEKTPOHA, HPUHIUI
HeomnpezeneHHoCcTH . KBaHTOBO-MeXxaHNUeCKOoe OObSICHEHUE CTPOEHUS aToMa.

18. BonnoBas ¢ynkuus. YpasHenue lllpeaunrepa. KBantoBble umcna, ux Qusnueckuii
cmbica. AtomHble opouTanu (AO) u UX pacronokKeHHe B IPOCTPAHCTBE.

19. MHorosnekTpoHHble aTOMbI. [IpUHIUIBI TOCTPOEHUS NEKTPOHHON 000IOUKH: MPUHIHI
[Taynu, npasuiio Kneukosckoro, nmpasuio ['yHaa.

20. TIlepmommueckast cucrema »3memeHToB J[.M.Menneneera (I1CD) U DJIEKTPOHHAS
CTpYKTypa aToMoB. [IpnyrHa nepruogu4eckoro N3MEHEHHUs CBOICTB 3JIEMEHTOB.

21. OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIE CBOWCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

22. DnekTpoxuMHYeckHe cucteMbl. 3akoHbl Dapajes. DNeKTPOAHbIM MOTEHIHA.

23. TanbBaHWYECKUN DIIEMEHT.

24. DNeKTpOXMMHUYECKHE CHUCTEMBI: JJIEKTPOJIM3 paclljlaBOB M PAcTBOPOB. AHOAHBIA U
KaTOJHBIN npoueccel . [I[puMenenne snekTponunsa.

25. Kopposus. Bunsl koppo3un. CriocoObl 3alIUTh METAJIIOB OT KOPPO3HUH.

Tecmut

1. CranpaptHble TemaoBble 3PPEKThl NPUHATO 0003HAYATD:
273
a) AUct B) Q 101,3




Kon
WHIUKaTOpa

HNuaukarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

06) AH°y9s r) AHcrt
2. Kakue u3 NpuBeICHHBIX PEAKIUI SBISIOTCSA SHAOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJIx/moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/moib
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 u3MeHsieTCst SHTPONUS MPH PA3I0KEHUH KapOOHATa KalbI[Hs?
a) yBEIIMYUBACTCS B) HE YMEHbBIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0

CKOpOoCTh XMMHUYECKOH peakiuu — 370 ...

a) BpeMs, 32 KOTOPOE MOJIHOCTHIO PACXOIyeTCs OJTHO U3 MCXOIHBIX BEIICCTB

0) U3MEHEeHNe KOJIMYECTBA BEIIECTBA PEareHTOB (MU MPOIYKTOB) PEaKlUU B €IUHUILY BpEMEHHU
B €IMHAIIE 00BEMA

B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKluu

B xakux enuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUUECKON peakiuuu?
a) moib 1 —1c -1

0) 6e3pazmepHas BeIMUMHA

B) MOJIB” ¢

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKHUX PEAKIIH?
a) OT IPUPOJBI PEATUPYIOLIUX BELECTB

0) OT TeMmepaTypbl

B) OT 00beMa PEaKkIIMOHHOTO COCy/a




Kon WNunuxatop JOCTHXKECHUSA
OneHouHBIE CpescTBa
WHJUKATOpa | KOMIETEHIIUU

7. .3nauenue PH 0,1 M pactBopa HCIO4 paBHo
1)1 2)2 3)11 4) 13

8. Jlnsa monmaBneHus ruaponusa xiopuaa xpoma (III) ciegyer
J00aBUTH COJISTHYIO KUCIIOTY
N00aBUTH IIEJI0Yb
pa30aBUThH pacTBOpP BOAOH
MIOBBICUTh TEMIIEPATYPY

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

10. Tlepmanranat kanus B OBP, mpoTekaromux B KMCJIOH cpejie, BOCCTAHABIUBAETCS JI0 ...
karnoHa Mn2+
MaHraHat-uona MnO42—
okcuaa mapranua (II) MnO

11.
XuMHUIecKOe MOHATHE «KOTHUECTBO BellleCTBa» 0003HAYAeT:

1) mopIHIO BemecTBa, H3MePeHHYI0 B MOIIAX: 2) Maccy BelllecTBa:
3) 6*10% CTPYKTYPHEIX YaCTHII BeIIECTBA: 4) 4HCI0 MOJeKYTI BelllecTRa.

OIIK-1.2 Pemaer CTaHAApTHBIC — Ormpenenure TepMOAUHAMUYECKYIO BOZMOKHOCTD IpoTekaHus peakuuu CaO + 2 Cyq) =
npodeccruonatbHbIe 3a1a4u c = CaC; () + CO(), AH; = 460 x>k mpu cTaHAAPTHBIX yclIoBHUAX. PaccuuTaiite Temmneparypy
IIPUMEHCHUEM 00IIenHXEHEPHBIX Havanma peaknuu, ecnu  S(CaO)=38 [x/monb'K; S(C)=6 Ix/monb-K; S(CaCy)= 70
3HAHUU

Jx/mone-K;  S(CO)=197 Ix/mons-K.
— Ornmumwmre padboty ranpBanndeckoro snementa: Co|CoCl; || AuCls| Au
Ykaxure:
O DJIEKTPOJHBIC MTPOIECCHI




Kon
WHIUKaTOpa

Nupuxarop
KOMIIETCHIIUH

JOCTHIXCHUA

OneHouHBIE CpescTBa

O TOKOOOPA3YIOIIYIO0 PEAKIHIO
AJIEKTPOIHBIE MTOTCHITUAIIBI
O  JJICKTPOABMXXYILIYIO CHUITY IIPpHU CTAHAAPTHLBIX YCIOBUAX

O

- Peakuust uzer o ypasrenuio:  4NH; (1) +50,(r) = 4 NO(r) + 6H,0(r), AH’; <O0.
Hanumure

o BrIpaxkenue ckopocTu mpsiMoi U 0OpPATHOMN peakuu

O BbIpaxeHne KOHCTaHTbI PABHOBECHUS
VYKaxuTe HanpaBJICHUE CMELLEHUS PAaBHOBECHUS:

O A) npu NOBBIIICHUH JIABJICHUS,

o b) npu ymeHbIieHUN TeMIepaTyphl.

HauanpHble KOHIIEHTpAMK UCXOIHBIX BemlecTB B peakiuuu: 2 SO, ) + O2 () = 2 SO3 () Ob11n
paBsbl 1,8 mons/n SOz u 2,4 Mons/n Oy. Bo cKoNbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, koraa npopearupyet 0,8 mois/m SO,?

3aKoHYUTE MOJICKYJIIPHOC U COCTABbTC COKPAICHHOC HOHHO-MOJICKYJIAPHOC YPABHCHUC  IJIA
peakmwmii: Pb(OH), + HNOz=...; Pb(OH), + KOH=....
MnS + H,;SO4 —, Fe(OH); + NaOH —, NH4C1 + KOH —.

Hanmcats ypaBHEHHS peakiiuii THaposin3a B MojeKky/sipaoM u woaHoM Buje: CrCls, NaNOs,
K>CO:s.

COCTaBBTe YpaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI.[HfI:
KMnQO4 + NaNO, + H,SO,4 —, CI‘2(SO4)3 + Br, + NaOH —.
K2Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

Hapucyiite sHepreTudecKkyro AuarpaMMy XoJa XMMU4ECKOM peakiuu. Jlaire K Heil




Kon
WHIUKaTOpa

Nupuxarop HOOCTH)KECHUS
KOMIIETEHIINH

OneHouHBIE CpescTBa

MOSICHEHUSI. YKa)KUTE SHEPTUI0 aKTUBAIIMH PEaKIUU.

3anummTe ypaBHEHUS SJEKTPOJIMTUUECKONW TUCCOIMAIIMN KUCIIOT, OCHOBAHUM, COJICH,
aM(OTEPHBIX TUAPOKCHIIOB.

[Tosb3ysick TabMUIIEH paCTBOPUMOCTH, IPUBEANUTE TIPUMEPHI TPEX BEIIESCTB, KOTOPHIC B
pacTBopax 00pa3yroT Cyab(]ar- HOHBI. 3aNUIIUTE YPAaBHEHUSI JIEKTPOTUTHUECKOM
JUCCOITMAIIMHU ITUX BEIECTB.

OIIK-1.3

[TpuMeHsieT METOIbI MOJICITUPOBAHUS U
MaTeMaTH4ecKoro  aHanmsa  Juis
pelieHusl 3a7ad TEOPETHYECKOrO H
MIPUKIIQHOTO XapaKkTepa

Hns peakupu CHy ) + CO; (y = 2 CO () + 2 Hy ) onpenennte BO3MOXKHOE HalpaBICHUE
CaMOIPOU3BOJIBHOIO TEYEHUs PEaKLUH MPHU CTAHAAPTHBIX YCIOBUAX M pu Temmeparype T
=927°C, ecnu TertoBOil d(P(PEKT PEAKUMH 1O 3aTAHHOW TEMIIEPATYPhl HE H3MEHHTCH.
Vkaxure: a) BbIAEIAETCA WIM IOIJIOIIAETCA DSHEPrus B XOJE peakuuu; 0) NpUUuHy
HaliJIECHHOT0 M3MEHEHHs SHTponu. PaccunTaliTe TeMnepaTypy Hadajaa peakiuy.

Bripazute depe3 KOHIEHTpAIMM PEareHTOB KOHCTAHTHI PABHOBECHS CIICNYIOIIUX PEaKIUi
Ny + 3 Hory = 2 NHjpy, AH = -92,2 xJ[x. YkaxuTe HanpaBiIeHUE CMELIEHH XUMHUYECKOTO
PaBHOBECHSI TUX PEAKIIHIA: a) MPHU MOHUKEHUH TEMIIEPATYPBhI, €CIIU JAaBlIeHHE TOCTOSHHO; 0)
MIpY NOBBIIICHUU JJABIICHUS, €CJIM TEMIIEpATypa MOCTOSHHA.

['omorenHass peakuus mporekaeT mo ypaBHeHutro H, o + b (y = 2 Hly. Hauambaas
KOHIIEHTpanus Bogoposa 2,1 monb/in, nona 1,5 mois/n. Bo Ckoibko pa3 u3BMEHUTCS] CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

CKOJIBKO MIJITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 1/Mi
notpedyercst 11 npurorosieHus 2 i1 0,25M pactBopa?

Kakne wu3 crmemyronmx comeir moasepraorcs ruaponnusy: NapSiOs. Cu(NOs),. KBr?




Kon HNuaukarop JIOCTHKEHUS
OneHouHBIE CpescTBa
WHJUKATOpa | KOMIETEHIIUU

CocTtaBpTe MOHHBIE W MOJIEKYJISIPHBIE ypPaBHEHHUs TUAPOJIM3a COOTBETCTBYIOLIUX COJICH.
Kaxkoe 3nauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJICH?

— PaccuuTaiiTe 2JIEKTPOJBIIKYINYIO CHIYy W OINPEACIIUTE HAIpPaBJIICHUE CaMOIPOU3BOJIHHOTO
NPOTCKAHHWS  pPEaKIMH NP  CTAHJAPTHBIX  YCJIOBUSIX,  HCIONB3ysS  3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHEIX MoTeHruanos HJ) + H3PO, — J, + H3PO; +

H20.

6. Ha ocHOBaHHH IepHOAHYecKOH TaOMHIIEl OXapaKTepH3yliTe XHMHIeCKHe 3TeMeHTE] ¢
TOpAAKOBEIMH HOMepaMi 21 u 34: cTpoeHHe aToMa (3apAa Aapa; cOCTaB A7pa. THCIO 3TeKTPOHOB.
SHepreTHYeCKHX YPOBHell H NOAYPOBHEH: 3IeKTpOHHAA (popMyla). QOpMYIbl H XHMHYECKHUI
XapaKTep coelHHeHHII (BBICIIEro OKCHIA H THAPOKCHIA: BOTOPOJHEIX COIHHeHHIl).

— IlpuBenute cxembl AJIEKTPOAHBIX IPOLECCOB U MOJEKYJSpHbIE YpaBHEHUS peakUuii,
HPOTEKAIOIINX MPU DIIEKTPOXUMUYECKON Kopposuu ranbBanomapsl Co/Ni: a) B kucioi
cpeze; 6) Bo BIaXHOM Bo3ayxe. Onpeaenute yObUIb MacChl aHO/AA MPU KOPPO3HH B KUCION
cpeze 3a 20 MMH, eclii CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.

—  CocraBbTe 3E€KTPOHHO-MOHHBIE YPaBHEHHUS 3JIEKTPOJHBIX MPOLECCOB (AaHOJ WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOASNIeH mpu anekrpoiuse pactBopa CoSOg,
Bbruuciure ¢akTHueckoe KOJIMYECTBO METaslla, MOJTYYEHHOIO Ha KaToJe MPHU IEKTPOIIN3e
Co(NOs),, eciti AIIEKTPOIIU3 MTPOBOAWIIN B TedueHNH | 4. BBIX0O1 MeTaiia 1o TOKY COCTaBHII
85%. VYkaxuTe BO3MOKHBIE NPUYMHBI YMEHBIIEHMsI BBIXO/Aa METajyla 10 CPaBHEHMIO C
pacyeTHBIM.

— TlpoBecTr aHaN3 BAUSHHAS KOHIIEHTPAIMU Ha CKOPOCTh XUMHUYECKOM PeaKIInu
Na,;S,;03 + H,SO4 = S + SO, + NaSO4 + Hy0 1o axcnieprMeHTaTbHBIM JTaHHBIM.

] H] O0BeM, MII | Kouuen | Bpe | Cxop |




Kon HNuaukarop JIOCTHKEHUS
WHJUKATOpa | KOMIETEHIIUU

OneHouHBIE CpescTBa

omep N H, H, Tpauus M OCThb
OIIBITA 25,04 0O SO, Na,S,03, 10? | nosBnenus peaKIuu, 102,
MOJIB/TT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[lo maHHBIM TaONUIBI MOCTPOUTH I'paUK 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT KOHIEHTPAIUU
THocyiabGaTta HaTpus, Crenatb BBIBOJ O 3aBHUCHUMOCTH CKOPOCTU DPEAKLUU OT KOHIIEHTPALUH
THOCYIb(aTa HATPUSI.

8. B 250 r pacTBOpa MOBAapeHHOMH COJIH ¢ MacCcOoBOil qomeil 8% pacTBOPHIH 15 I TOrO e Bellect
PaccunTaiiTe Maccy COIH B IIOJIYUYEHHOM PacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYECCKHM YpaBHCHHEM peaKIIHH
2C0n=CO2n+C () + 173 kIx
paccunTaiiTe, CKOJIBKO BELIETAIOCEH TEILIOTEL, KOIa IIpOpearuposaio 13 11 (H.y.) yrapHoro rasa.




0) Ilopsinoxk mnpoBedeHUs] TNPOMEKYTOYHON AaTTeCTAIMH, I[OKA3aTeJIM M KPHUTEPHHU
OLlCHUBAHMUSL:

[IpomexxyTrouHast aTTecTanus 1no AuciuiuimHe «OOmas ¥ HEOpraHW4eckass XUMHS» BKIIOYAeT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YJAIOIIUMUCS 3HAHUHN, U
NPAaKTUYECKHE 3a/laHusl, BBIABIIOMIME CTENEHb C()OPMUPOBAHHOCTH YMEHHH W BIaJICHHIA,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOM TUCHUIUIMHE IPOBOJUTCS B YCTHON (hOpMeE 10 SK3aMEHAIMOHHBIM OMJIeTaM,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTUUECKOE 3aJJaHHeE.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OIEHKY «OTJIHYHO» (5 0amnoB) — oOyuaromuiics NEeMOHCTPUPYET BBICOKHI YpPOBEHb
Cc(OPMUPOBAHHOCTH KOMIICTEHIMH, BBICOKMI YpPOBCHb 3HAaHWH HE TOJBKO Ha YPOBHE
BOCIIPOM3BEACHUS M OOBSICHEHMs HH(OpMAlLMU, HO W HMHTEIUICKTYaIIbHbIC HABBIKH PEIICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMILUIEKCHAs OLIEHKA MPEJI0OKEHHON CUTYallUH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUSA TEOPETHMUYECKOr0 Marepuaja M YMEHHE HX
[IPUMEHSATB;

® [I0CJEN0BATEIbHOE, PABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMcHHE 00OCHOBAaHHO M3JIaraTh CBOM MBICIIH, JACJIaTh HEOOXOAMMBIC BBIBO/II.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEeAHUH YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIMI:

® JTacTCa KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTYyalluH,

® JCMOHCTPHUPYIOTCSA NOCTATOYHBIC 3HAHUA TCOPECTHUYCCKOI0 MaT€pHualla 1 YMCHUC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 3aﬂaHI/If/’I; BO3MOXXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUS ITPEIIOAaBaTCIIA,

® 3aTpYAHCHUA IPU AHAITUTHUYCCKUX OIICpaluiax, MEPEHOCC 3HAHUN H yMeHI/II\/'I Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «YyI0BJIETBOPHMTEJbLHO» (3 6amia) — oOyyarouiuiicss JeMOHCTPUPYET MOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYalllH;

® HENOJHOE TEOPEeTHUeCKoe OOOCHOBaHME, TpeOyrollee HABOAAIINX BOIPOCOB
[IPENoIaBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTENbHO» (2 Oamia) — oOydaroImuiics JEMOHCTPUPYET
3HaHus He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYyHIeCTBEHHBbIE OLIMOKH, HE
MOJKET II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKYM PEIICHUS IPOCTHIX 3aad.



— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHEC BOCIIPOU3BCACHUA U 00bBsACHEHUS I/IH(I)OpMaI_II/II/I, HC MOXCT IMOKa3aThb MHTCJUICKTYAJIbHBIC
HAaBBbIKH PCIICHUA IMPOCTHIX 3a/la4 HCIIPABUJIbHAA OLICHKA HpeIUIO)KeHHOI\/JI CUTyalluu,



