MUHUCTEPCTBO HAYKU U BbICILIET'O OBPA3OBAHMS1
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Pa6ouas mporpamma cocrapiena Ha ocHoe ®I'OC BO - GakanaBpuar 110 HarnpasJIeHHIO
noarorosku 22.03.02 Meramtyprus (npukas MunoGpuayku Poceun ot 02.06.2020 r. Ne 702)

PaGouas nporpaMma paccMOTpeHa M 0100peHa Ha 3acelaHu
XUMHYECKHX TEXHOJIOTHH
10.02.2021, mpotoxon Ne 5
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBINAA U HEOPI'AHHYECKAA XUHMHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
[ManpomMeTrauTyprust 0JIaropoIHBIX H PEIKAX METAIIIIOB

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 1

Maruuroropck
2021 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, mpotokon Ne 5
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4
[Ipencenarens A.C. CaBuHOB

CornacoBaHo:
3aB. kadenapoii ['eonorun, MapKImen1epcKoro jieia i 000rameHus! MOJIe3HbIX
HACKOIAaEMBIX

N.A. I'pumvn

Pabouas mporpamMma cocTaBleHa:
noueHT kapeapsl MuXT, kaH]I. XUM. HAyK C.A. KppuioBa

Penensenrt:
JIOLIEHT Kadeapbl XUMHUH, KaHJ. TEXH. HAYK JLT'. Kossima




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peannszaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u ogoopeHa ais peanmsaiuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




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 JUTsl U3yYCHUS TACIUILTIHH/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. 4yacoB

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

— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yaca

®dopma aTTecTaluu - SK3aMEH

AynutopHas 3w
YAHTOP 6 s = Dopma
KOHTaKTHAsI T
OHTaKTHas padoTa q;; g Bix TEKYIIETO
B aKaj. yacax
Pasnen/ Tema g| (paxan uacax) = . KOHTPOJIA Kon
> 3 © |caMoCTOsTEIbHOM
JIACIMTUTHHBI 7 £ s pabors! YCIEBaEMOCTH U | KOMIICTEHITUH
Tex | 726- [mpaxt. g Lc% IIPOMEXKYTOUHOM
. <
san. | zan. | & aTTeCcTaluu
1. Pazgen 1
1.1 Xumuueckas TepMOJUHAMUKA.
-TernoBo#t  3pdPeKT XuMHUYECKOH -
peakuuu. 3akoH lecca u ero CaMOCTOSITENIbHOE
CJICJICTBHSI. n3ydeHue
BZ[HT onusi W €€ HU3MCHEHHE B '{}glﬁﬂofl KonrposeHaz OIK-11,
o cainm 1|05 18 | VIR0V | pabora, ycrmeiii | OTTK-1.2
pesy. P ) PaATYPHI; 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 XumMuueckoe paBHOBECHE.
CaMOCTOSITETTEHOE
- VYcnoBus XHUMHYECKOTO HBVaere
paBHOBeECHSL. Koncranra -32161101‘/’1 Kontposbnas OIlK-1.1,
paBHOBECHSI. 1(05 16,4 HH);e ATVDL: pabora, ycraerii | OITK-1.2,
- BnusHue BHemHuX ycinoBuil Ha patypbl; ompoc OIIK-1.3
- oopmiieHuE
XHUMHYecKoe paBHOBecue. [IpuHIuMI N
KOHTPOJIBHOU
Jle-1llarense.
paboThI
Wroro no pazneny 0,5 16,4
3. Paznen 3
3.1 XuMuueckasi KHHETHKA. -
- CKOpOCTh XUMUYECKON peakLnu U CaMOCTOSITEIbHOE
METO[IBI €€ PeryINPOBAHUSL. n3ydeHUe
: KI/IHI:;TIZKap 00paTUMBIX yquHOI‘/'I Kourporbuaz OIK-1.1,
XUMHYECKHUX eaKHPIfII) u 1]05 18 Jm};z aTyphl; paGora, ycrupiii | - OIIK-1.2,
p paTyphl; orpoc OIIK-1.3
XAMHYIECKOE PaBHOBECHE. - oopmiIeHHE
- Karanuzaropsl U KaTaJuTHYECKUE KOHTPOJIbHON
CUCTEMBI. paboThI




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
D eKTPOHTHIECKS  THCCOLMALIIST JUTEPATYPHI, pabora, ycraerii | OITK-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; pabot
obOMeHa.
N - ohopmeHue
- uccouuaiust Bojabl. BomopomHblii
1a60paTOPHBIX
nokaszateiss pH.
N pabot Nel, 2
- 'maponus coneit.
Hroro no pasaeny 0,5 [4/2,41 20
5. Paznen 5
5.1 Crpoenue aToma. CAMOCTOATENBHOS |y
- KgsanroBeie uucna. CrtpoeHue u3yveHue 6 p i | omk-11
MHOTOJIEKTPOHHBIX aTOMOB. 1 ) 20 yaeOHo# paboTa, yCTHRIN OHK- 1' 2’
- Ilepuonuyeckuii 3aK0H U cucTeMa JIUTEPATYPHI; ogpoc, cAada OHK- 1' 3’
J.U. Menneneesa. - odopmiere Ja opagopﬂmx -1.
. . abor
CBolicTBa XUMUYECKUX 3JIEMEHTOB. KOHTPOJIbHOU P
padoThI
HWroro no pazaeny 1 2 20
6. Paznen 6
6.1
OKHCIIUTENhHO-BOCCTAHOBUTEIILHBIC
PEaKIHH. DJeKTPOXUMHUYECKIE
CHCTCMBI.
CaMOCTOSITETTEHOE
- Peaxunu OKHCIICHHS u HBVaere
BOCCTAHOBJICHUS B  XUMHUYECKHX -32161101‘/’1 Kontposbnas OIIK-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
Mpoueccsl B BOJAHBIX CHCTEMaxX H
pacruiaBax.
Hroro no pazaeny 1 30
Hroro 3a cemectp 6/2,41 122,4 JK3aMeH
Hroro no aucnumninuae 4 16/2,41 122,4 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) MHTepaKkTUBHbBIC 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 caMOpa3BUBAIOLIEICs NHPOPMAMOHHO-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
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 . - MakpooObeKkT. - TekcT : 37MeKTpOH-HbIA. - CBeACHUs JOCTYITHBI
taxxke 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 : 37MeKTpOoH-HbIA. - CBeleHUs JOCTYITHBI
taxxke 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. - TekcT : AMeKTPOH-HBbIA. - CBEICHUs JOCTYITHBI
taxxke 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 . - MakpooObeKkT. - TekcT : 37MeKTpOH-HbIA. - CBeleHUs JOCTYITHBI
taxke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1. Maxorkuna, E. C. IlpaktukyM 1no oOmiei U HEOpPraHM4eCKOW XUMHH . ydeOHOe
nocobwue. (4. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TV. - Marautoropck : MI'TY, 2016. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. skpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooObekT. - TekcT : 37MeKTpOH-HbIA. - CBeleHUs TOCTYITHBI
takke Ha CD-ROM.

2. Maxotkuna, E. C. Komnouano-aucrnepcubie cucteMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snektpoHn. ont. auck (CD-ROM). -
3arn. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true . - MakpooObeKkT. - TekcT : 37MeKTpOH-HbIA. - CBeIeHUs TOCTYITHBI
takke Ha CD-ROM.

3. MaxotkuHa, E. C. PacTBOpBI JIEKTPOJIUTOB U HEAIEKTPOIUTOB | yueOHOe mocobue / E.
C. MaxotkuHa, M. B. llly6una, C. A. Kpbuiosa ; 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 (nara obpamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 371€KTPOHHBIH. -
NmeeTcs neyaTHbIN aHAJIOT.

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 3neI<Tp0H ont. auck (CD-ROM). - 3armn. ¢ tuTy.
JKpaHa. URL:
https: //maqtu.|nformsvstema.ru/uploader/flIeUpload?name:3587.pdf&show:dcataloques/1/1515
216/3587.pdf&view=true . - MakpooOBeKT. - TEKCT : 3eKTPOHHBII. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.
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r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

Professional(mst  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GeccpOTHO
Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa
DsekTpoHHas 0a3a mepuoanyYeckux u3ganuii East View
Information Services, OO0 «IBUC»
Hanwonanbuas WH(POPMAITMOHHO-aHATUTHIECKAS URL:

cucremMa — PocCHICKHMI MHIEKC HAYYHOTO [MTHPOBAHUS
(PVHIT)

[Touckosas cucrema Axanemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

HNudopmanmonnas cucreMa - EnnHoe OKHO JOCTyma K

URL: http://window.edu.ru/
HHGOPMAIMOHHLIM pecypcaM

denepanbHOE rOCYJapCTBEHHOEC O0DKETHOE
yupexaenne «PenepanbHblii HHCTUTYT mpoMbiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTI»

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIHHBI (MO1YJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble ayauTOpUM [UIsl TIPOBENEHHUS 3aHITUN JIEKUUOHHOTro THnHa. OcCHalleHue:
MynbTrMeuiHBIE CpeICTBA XpPaHEHHUs, TepeJauy U MpeICTaBIeHHUs THPOPMAaLUH.

VY4eOHble ayIUTOpUN Il IPOBEACHUS JTAOOPATOPHBIX pabOT: XUMUYECKUE JTAOOPATOPHH.
OcHamienne: XUMHUYECKHE peEaKkTHBBI, XHUMHUYeckas mocyna, JlaboparopHoe oOopynoBaHue,
Tabmuna «llepuoanueckas cucreMa XMMHMUYECKUX 3J€MEHTOB», Ilmakarsl mo Temam paboueit
pOTPaMMBI.

VY4eOHble ayauTOpUU JUIsl TPOBEACHUS MPAKTUUYECKUX 3aHSATHH, TPYINIOBBIX H
UH/IUBUYAJIbHBIX KOHCYJbTAllUM, TEKYIIErOo KOHTPOJS M IPOMEXYTOUYHOM aTTecTaIluH.
OcHamenue: J[ocka, MyJIbTUMETUHHBIN IPOEKTOP, IKPaH.

[TomerieHus A5 caMOCTOATENBHON paboThl oOyvaromuxcs. OcHamienue: IlepcoHanbHble
KomieioTephl ¢ maketom MS Office, Beixogom B MHTepHET M ¢ IOCTYNOM B 3JEKTPOHHYFO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHuss W OPOQUIAKTHYECKOrOo OOCTYXHBaHUS  yueOHOro
obopynoBanusi. OcHamenue: Ikadpl mas XpaHeHUs y4eOHO-METOAMYECKON JOKYMEHTAIUH,
ydaeOHOTO 000py/IOBaHHMS M YYeOHO-HAIVISIIHBIX TOCcoOui, WHCTpyMEHTH i peMOHTa
71a00paTOPHOT0 00OPYIOBAHUS.


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

Ipuioxkenne 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIuXCs

3K3GM€HGI/;MOHHbl€ 60NpocCyl

1.  OcHoBHbIE MOHATUS ATOMHO-MOJIEKYJISIPHOTO YYEHUS: aTOM, MOJIEKYJIa, XUMUYECKHUM
3JIEMEHT, IPOCTOE U CJIOKHOE BEIIECTBO, XUMUYECKask GopMya.

2. 3akon Asoraapo. Yucno ABoragpo. MoinekynsipHas U MOJIspHast Macchl. MoJb Kak
€MHMIIA KOJIMYECTBA BEIIECTBA.

3.  Crpoenne aroma. KoprycKymspHO- BOJHOBOM Jyald3M 3JEKTPOHA, MPHUHIUI
HeonpeaeneHHOCTH . KBaHTOBO-MexaHn4eckoe 00bsCHEHUE CTPOEHUS aTOMA.

4. BomnoBas ¢ynkuus. Ypauenue Llpenunrepa. KantoBeie uucna, ux (uzndeckui
cmblcil. ATomHbIe opouTanu (AO) 1 UX PacHoI0kKEHNUE B IPOCTPAHCTBE.

5.  MHoro3nexTpoHHbsle arombl. [IpUHIMNBI MOCTPOEHHUS 3JIEKTPOHHOM OOOJIOYKHU:
npunuun [laynu, npasuno Kineukosckoro, npasuio I'ynna.

6. Ilepmommueckas cucrema smemeHToB J[.M.Menneneea (IICD) wu amekTpoHHAS
CTPYKTypa aToMOB. IIprunHa nepuoandeckoro U3MEHEHHs CBOMCTB 3JIEMEHTOB.

7.  Xumundeckas tepMmoauHamuka. Cucrema. Knaccudukanus cucrteM (1o OTHOIICHHUIO K
OKpyXarollled cpeae, 0 arperaTHoMy coctosiHuto).  [lapamerpel coctosiHus, (QyHKUMU
COCTOSIHUS.

8. Xwumuyeckas TepMOAWHAMHKA. BHYTpeHHssi SHeprus cuctembl. llepBblii 3aKoH
TepMoauHaMHKH. Temora u padora.

9. DHTanmenMA CUCTEMBI. DK30- U PHIOTEPMHUYECKHE Mpoliecchl. 3akoH ['ecca, crnencTBus
u3 Hero. Tepmoxumuyeckue ypasHenus. [Ipusectu npumepsl.

10. DwHranpnus obpa3oBaHus BenlecTBa. Pacder SHTANbINM Peakuy NpPU CTAHIAPTHBIX
YCIOBUAX. DK30- U 3HAOTEpMUUYECKUE peakiuu. [IpuBectu npumepsl.

11. Durpomus, e€ ¢usnyeckwii cMmbIci. V3MEHEHHE OJHTPONUH B HM30JMPOBAHHBIX
cucremax. BTopoil 3akOH TepMOAMHAMHKHM. Pacuér M3MeHEeHus SHTPONHMM NP XMUMHUYECKHUX
npoueccax u ¢a3zoBbix nepexonax. [Ipusectu npumepsl.

12. Cpob6oanas sueprusi [ m60ca u e€ n3MeHeHNe B XUMUYECKUX Tpolieccax. Hampasnenue
XUMHYECKHX TporeccoB. Pacuer 3HaueHMil TepMoaMHAMUYECKHX (YHKIMH C I[OMOIIBIO
CIpaBOYHMKOB. [IpuBecTu npumep.

13. Xumuueckass KHHETHKA. VICTHHHAsS M CpemHssi CKOPOCTh XHUMHUYECKHX pPEaKIni.
I'paduueckoe n3o0pakeHUe U3MEHEHUS  KOHILIEHTpPAILMil peareHTOB M MPOAYKTOB pEaKIUH BO
BpeMeHH. PaKTOpbl, BIUSAIONIME HA CKOPOCTh XMMUUYECKOM peakLnu.

14. 3axoH nmelcTBHsS Macc, KOHCTaHTa CKOPOCTH, €€ (u3nueckuil cmbica. ['paduyeckoe
n300paKeHHe 3aBHUCHUMOCTH CKOPOCTH peaklMU OT KOHIIEHTpallMM pPeareHTOB (Ha HpuMmepe
peaKIMy B3auMOJIeHCTBUS THOCY Ib(aTa HATPUs C CEPHOU KUCIOTOM).

15. 3aBucuMOCTb CKOpOCTHM peakuuu oT Temmeparypbl. I[lpaBuno Bant-T'odda.
YpaBHeHne AppeHHyca. OKCIHEPUMEHTAJIbHOE OINPEACIECHUE 3HAYEHHUsS TEMIIEPaTypHOIO
Koa(puImeHTa CKOPOCTH U SHEPTUM AKTHUBAIIUN PEAKIIUH.

16. PerynupoBaHusi CKOpOCTH peEakIMM C T[OMOIIbIO KaTaJu3aTOpOB. AKTHUBHBIC
MOJIEKYJbl. DHEprusi akTHBAllMM peakUud. DHepreTuyeckas AuarpaMma XoJa XUMHUYEeCKOon
peaxkuu.

17. Xwumuueckoe paBHOBecue. OOpatuMmble W HeoOpaTtumbie peakiuu. [padudeckoe
n300pakeHre M3MEHEHHUs] CKOpoCTell mpsMoil M oOpaTHOM peakuuu BO BpemeHH. KoHcraHTa
paBHOBecHsI, €€ CBSI3b C U3MEHeHHeM >Heprun ['nboca peakuuu.

18. Xwumuueckoe paBHoBecue. CaBur xumuueckoro pasHoBecus. [Ipunmun Jle-I1larense.
BnusiHue KOHLEHTpalMi BeIIeCTB, JaBlIE€HUS, TEMIEpAaTypbl Ha CABHUI paBHOBecus. Poib
KaTaJIu3aTOpOB IPU AOCTH)KEHUH CUCTEMAMM COCTOSIHUS XMMUYECKOIO PABHOBECHSI.



19. Cnoco0sl BbIpakeHHUs! COCTaBa pacTBOPa: MOJIIPHOCTh, HOPMAIbHOCTb, MOJISUIBHOCTD,
TUTP, MaccoBasi 10J1s1, MOJIbHASI 10JIS1.

20. DnekTponuTHYecKas IUCCOLMAUS. DJIEKTPOIUTHI U HEdNEKTposuThl. CHIIbHBIE U
cinadpie eKkTponnuThl. CocTaBiIeHHE HOHHO-MOJICKYJISPHBIX YPaBHEHUH.

21. DnekTponuTHYecKas JUCCOUMAIMs KHUCIOT, OCHOBAHMUH, coJiel, aMQOTEpHBIX
ruapokcuios. [IpuBectu mpumepsl.

22. Dnextponutudeckas auccouuanus. Crenenp auccounanuu. IlpumeHeHue 3akoHa
JNEHCTBYIONIMX MAcC K MPOIECCY IUCCOLMALINU CIa0bIX 3JIeKTpoauToB. KoHCTaHTa Auccoruaim.

23. DIeKTpONIUTUYECKas JUCCOLMAIMs BOAbL. BOJOPOAHBIH M TUAPOKCHIBHBIN
MOKa3aTellH.

24. Tunponu3 coneii. 3amenenue pH pacTBOpoB cosneil B pesyibTare ruapoiunsa. CTeneHn
Y KOHCTaHTa I'MAPOJIN3a.

25. VoHHbIE paBHOBECHS B paCTBOPAX MaJIOPACTBOPUMBIX JIEKTPOIUTOB. PacTBOPUMOCTD.
[TpousBenenre pacTBOPUMOCTH. Y CJIOBUSI 00pa30BaHuUs U PaCTBOPEHHUS OCAIKOB.

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

27. BO3HUKHOBEHHE pA3HOCTH TOTEHIMAJIOB HAa TpaHHIIC 3IEKTPOI-PaCTBOP.
PaBHOBECHBIN 3JE€KTPOIHBIA TOTEHIHAN. M3MepeHrne CTaHIapTHBIX JEKTPOHBIX MOTCHIIMAIOB.
Psin craHgapTHBIX 3JIEKTPOAHBIX TOTEHIIMAIIOB.

28. YpaBHeHHe eKTpoHOro noreHnuana (ypasuenue Hepucra). KoHIeHTpannoHHbIH
rajbBaHUYECKHUM 3JIEMEHT.

29. TampBanmueckuit anement (I.2.). DJIC I'.D. npu cTaHmapTHBIX ¥ HECTAHIAPTHBIX
YCIIOBHSIX.

30. Kopposus. Koppo3us MeTaisioB B pa3In4HbIX cpefiaxX. 3aluTa METauIoB OT KOPPO3HH.
3amuTtHbie TOKPHITHS. KaTogHas u npotekropHas 3amurta. MHTHOUTOPEI.

31. Dmekrponu3. CyIIHOCTh 3JCKTPOJIHM3A. DJIEKTPOIU3 PACTBOPOB M  PACILIABOB.
[TocnenoBaTenbHOCTh KAaTOIHBIX M AHOJHBIX MPOLECCOB IMPHU 3JIEKTPOJIHU3E BOJHBIX PACTBOPOB.
[lpumenenne osnektponusa. [lomyuenme w  padunHupoBaHme MeTayuioB. HaneceHue
rajqbBaHUYECKHUX MTOKPBITHI.

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

33. OOmme cBOMCTBa METANIOB. BhIjeieHre METauioB U3 MX COeNMHEHHNA. XUMUYECKas
AKTUBHOCTb METAJUIOB. MeTasulbl KaKk BOCCTAHOBUTEIH.

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

35. Bonopon, ero xumuueckue CBoWcTBa. BomopoaHble coOeAMHEHUS METauIoB U
HEMETAJUIOB.

Ilpumepwl 3a0anuti no memam

Ilpumep 3a0anun no meme: «Kunemuxa. Pagnogecue
1: Kak usmenurcs ckopocth aucconmanuu NyOy 1o peakmm:

N204 = 2N02,

ecnu HauanbHast KoHeHTpanus N,O4 cocramsina 0,08 Mob/11, 2 K MOMEHTY HACTYIUICHUS
paBHOBecHs qucconunpoBaiio 50 % NyOg.

2: HaiiTu HayanbHbIe KOHIIEHTPAIUU UCXOAHBIX BEIIECTB A U B M KOHCTaHTY paBHOBECHS
K. peakumu, npoxoasuen B cucreme: A () + 2B ) & C (),

€CJIM PaBHOBECHBIE KOHIIEHTpAIMK paBHBL, MoIb/1: [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 KoHIIeHTpanuu CO u

COZ, MOJ'II)/J'I, C€CJI1 HAYAJIbHBIC KOHHGHTpaHI/II/I O3THUX BEUICCTB COCTABJISIIN, MOJ'II)/J'IZ
[CO], = 0,05; [CO,],; = 0,01.



4: Hamucatb BeIpaK€HHE KOHCTAHTBI paBHOBecHs K. M yka3aTh HalpaBicHHE CMEIICHUS
paBHoBecus npu n3meHeHuu P (eciim T = const) u T (ecu P = const) miist ciaeayromumx peaxkiiuii:
1)C (rpadur) T COQ(F) < 2C0 (™) AHOr =+ 172,5 xJIx; TT; TP;
2) 2CO ) + 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: Paccuurath TeruioBoi 3¢ dekT peakuu (1) mo TepMOXUMHUYECKHM YpaBHEHUM (2) 1
(3). Ykazars, sBasiercst v peakius (1) 3K30- WM SHI0TEPMHUUECKOI.

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) 2H2(r) + Oz(r) = 2H20(r), AHOr =-483,8 xJIx.

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

3: IIpu mexkoropoii Temneparype T sHHOTepMUUecKas peakiust A—B mpakTHUecKu uaeT
10 koH1a. OnpenenuTs:

1) saak ASY, peakiun A—B;
2) sHak AGY peakiuu B—A npu temneparype T;
3) BO3MOXKHOCTh TIPOTEKaHUsI peakiui B—A Npu HU3KUX TeMIlepaTypax.

Ilpumep 3a0anusn no meme: « Pacmeopory

1. Tutp pactBopa Opomuja kanus ¢ mIoTHOCcThIO 1,074 r/mia pasen 0,1071. Paccuuraiite
MacCOBYIO JIOJII0, MOJISIPHYIO KOHIIEHTPALUIO SKBUBAJIEHTA, MOJISUIBHOCTH PAaCTBOpA.

2. Tlpomssenerue pactBopumoct AgsAsO; cocraBmser 11072 B kakoM oGbeme
HaCBILIEHHOTI'O PacTBOpa COAEPKUTCA 6,4 MI 3TOU COJIN.

3. Berauciute pH B 0,0001H pactBope H2SO;.

4. CocraBbTe MOJEKYJIIPHBIE U HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS:

(CUOH)2C03 + HCI =

NH," + OH™ = NH,OH

5. Jokasats amgporepHocTs SH(OH)3.

6. Kakue U3 nepedncieHHbIX COeH MOABEPTratOTCs TUAPOIINA3Y:

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

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

Hatitu crenenp auccommanuu HCN B 0,001M pactBope. HaiiTi KOHIICHTpAIHIO HOHOB
CN™ BoaTOM pacTBOpe.

Ilpumep 3a0anun no meme: «Cmpoenue amoma»

1. [ns npuBeAEHHBIX ANEKTPOHHBIX COCTOSHUN yKa3aTh KBAHTOBBIE YHCIIA DJIEKTPOHOB.

3d* 45 55 5p*
2. CoCTaBHTH JIEKTPOHHBIE (DOPMYJIIBI DJIEMEHTOB C TTOPSAKOBEIMH HOMEPaMHU
3. 2=56 Z-16

- yKa3aTh BO3MO>XHOBAJICHTHBIE SJICKTPOHBI M CBOMCTBA SJIEMEHTOB B HOPMaJIbHOM COCTOSTHUH
aTOMOB (ME€TaJlJI, HEMETaJ);



- Ul BO3MOXXHOBAJIECHTHBIX JIEKTPOHOB COCTABUTH JIEKTPOHOTpaduueckue GopMysl B
HOPMAaJIbHOM U BO30YX/IEHHBIX COCTOSTHUSIX aToMa. Y Ka3aTh BO3MOXKHbIE BaJIGHTHOCTH (1151
BO30YKJIEHHBIX COCTOSIHUN yKa3aTh AJIEKTPOHHBIC (POPMYIIBI);

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

- st Beicuieit C.O. 1-ro anemMenTa cocTaBUTh (hOPMYITY OKCHA U YKa3aTh €ro XapakTep
(KUCIIOTHBIN, OCHOBHBIN, aM(OTEpHBIi), a TaKkke GOPMYIIbl THAPOKCHIIOB U COJIEH.
IIpuBecTr Ha3BaHUs BCEX COCIUHEHUN.

- Juig orpunaresnsHoi C.O.  (eciu ecThb) 3J€eMEHTa COCTaBUTh (POPMYILy BOAOPOIHOIO
coeauHeHus, conu. [IpuBectn Ha3BaHUA

Hpumep 3a0anus no meme: «OKuCJlumerbno-eoccmanoeumeﬂbuuepeakuuu »

1.CocTaBUTh ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIILHOM PEaKIMU, UAYILIECH B IPIMOM
HanpaBieHUd. MeToIOM DIEKTPOHHOro Oamanca moao0parh Kod(QUIMEHTH. YKas3arh
OKHCJIUTCIIb U BOCCTAHOBUTCIIb.
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 OKHCJIHMTEIbHO-BOCCTAHOBHMTEIbHBIC mapbl, cpeaa. COCTaBUTH ypaBHEHHE
OKHMCIIATEIbHO-BOCCTAHOBUTEILHOMI pCaKuuu, I/I,Z[yH_[eﬁ B IIpsAMOM HaIIpaBJICHUHU. Paccuurats
3IEKTPOABUKYIIYIO CHITY.
K2CrO4, KCrO, / Cl, KCIl / KOH
CrO,~ICrO; =—0,17B; ¢Cl/2CI'=1,36B

3ﬂel<mpoxumuqec1<ue npoveccsl

1. Omwummute paboty rampBanndeckoro snementa: Co|CoCl; || AuCls| Au
VYkaxure: 1) ayieKTpOIHbIE MPOLIECCHI
2) TOKOOOPa3YIOUIYI0 PEAKIIUI0
3) 27eKTPOIHBIC TTOTCHIHAIBI
4) SIEKTPOJABIKYIINYIO CHJIY NPU CTaHAAPTHBIX YCIOBHSX U TMPH  KOHIICHTPAIMSX
roHoB [Co®" 1= 0,001 moms/ 11, [Au **] = 0,1 monb/ 1 .

2. Hamwmmute cxemy kopposuu Metaiuta Pb | Haxomsmierocs B kontakte ¢ Tl
1) B xucmoii cpene; 2) BO BIaXKHOM aTMocdepe.

3. Omnpenenure yOBIIb Macchl aHOJa MPU KOPPO3UM B KHUCTOW cperne 3a 20 MHH, eclu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

4. CocTtaBbTe JIEKTPOHHO-MOHHBIE YPAaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIINH, IIPOUCXOSIIEH MTPH AIIEKTPOITH3E:
a) pacrmaBa NaOH;
0) pactBopa CoSOy,

5. Brbluucnurte (¢akTHUeckoe KOJIMYECTBO MeTaljia, IOJIY4eHHOIO Ha Karojae IpH
anekTpoamnze Co(NOs),, €ciu 21eKTposIn3 TPOBOAWIM B TedeHnH 1 4. Brixox merania mo
TOKY cocTaBull 85%.YKaXUTe BO3MOKHBIE IPUYUHBI YMEHBIIEHUS BBIXO/a METajlIa 110
CPAaBHEHMIO C PACUETHBIM.



[Ipunoxenue 2

OueHovHbIe cpeaCTBA /1JIsl MPOBeAeHHUsI POMEKYTOUHOI aTTeCTAlNU

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

Kon
HHIUKAaTOpa

I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIHN

OneHouHbIE CpeCTBA

OIIK-1: Cnocoben pemarb 3aga4d  NpogecCHOHAIBLHON eSTeJIbHOCTH, NPHMEHsII MeTOAbl MOJCJHPOBAHHMS, MATEeMAaTHYeCKOI0 AaHaJM3a,
eCcTeCTBeHHOHAY4YHbIe M 001eNHKeHePHbIe 3HAHUS

OIIK-1.1

Hcnonp3yer eCTeCTBEHHOHAYYHBIE 3aKOHBI U
INPUHLUIIBL TIPU  PELICHUM IPAKTHUYECKHUX
3a1a4

Teopernueckue BOnpocsl

1. OcHOBHbIE MOHATHS AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HHUsS: aTOM, MOJIEKYJa, XUMHUYECKUU
JIEMEHT, IIPOCTOE U CJIOKHOE BEIECTBO, XUMHUUECKask (opMyia.

2. 3akon Asoraapo. YUucio ABoraapo. MosekynspHas W MoJsIpHas Macchl. Moib Kak
€IMHHIIA KOJIMYECTBA BEIIECTBA.

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

4.  DOurponus, €€ pusnueckuil cMpIci. M3MeHeHue 3HTponuu B U30JUPOBAHHBIX CHUCTEMAX.
Bropoii 3aK0OH TepMOAMHAMUKHU.

5. CBoOonHas sHeprusa ['n60ca u e€ u3MeHeHHe B XUMHUYECKHX Ipoleccax. Hanpasnenue
XUMHUYECKHX TPOLIECCOB.

6. Xwumuyeckas KMHETHKA. VICTHHHAS M CpeNHSS CKOPOCTh XUMHUECKUX peakinnii. DakTopsl,
BIIUSIOLIUE HA CKOPOCTh XUMUYECKOU pEaKIUH.

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

8. PerynmmpoBaHHS CKOPOCTH PEAKIMH C IMOMOMIBIO KaTaTU3aTOPOB. AKTUBHBIE MOJIEKYIIHI.
OHeprus akTUBAaLlUK PEAKIUH..

9. Xwummyeckoe paBHOBecue. OOpaTMbIe U HeoOpaTUMble peaknnu. KoHctanTa paBHOBeCHS,
e€ cBsA3b ¢ U3MeHeHueM 3Heprun ['nd6ca peakuuu.

10. Xwummdeckoe paBHOBecue. CnBHT XmMmHUeckoro paBHoBecus. [lpurmmm Jle-IllaTtenbe.
BiusiHue KOHLIEHTpalMii BENIECTB, JaBJIEHMs, TEMIEpaTypbl Ha CIBHMI paBHoOBecus. Poib




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

KaTaau3aToOpOB TPU JOCTHIKCHHH CUCTEMAMH COCTOSIHUSI XMMHYECKOTO PABHOBECHSI.

11. PactBopsl. CriocoObI BbIpa)KeHUsI KOHIIEHTPAILUU PACTBOPOB.

12. PactBopsl 31eKTponuTOB. CTENEHh M KOHCTAaHTA JJICKTPOIUTHYECKON THMCCOIMAIINU.
3akoH pazoasieHuss OcTBaIbIA.

13. uccoumanusi KUCIOT, OCHOBaHUH, coieil. AM(pOTEpHBIE HIEKTPOIHTHI.

14. PactBopumocTh. [IpousBenenue pacTBOPUMOCTH. Y CIOBUE 00pa30BaHMs U PACTBOPEHUS
0CaJIKOB.

15. uccoumanus Boasl. MonHoe npousBeaenue Boabl. pH.

16. Tmmpomnus coneii. CTeneHb U KOHCTaHTa TUAPOITU3A.

17. Crtpoenue atoma. KopmyckymspHo- BOJHOBOW Jyalu3M 3JEKTPOHA, MPHUHIIUII
HeoIpeeIeHHOCTH . KBaHTOBO-MeXaHWYeCKOe O0BICHEHHE CTPOCHHUS aTOMA.

18. BonnoBas ¢yukuus. YpaBuenue lllpeaunrepa. KanTtoBble umncia, ux (uznuecKuit
cMbIci. ATomHBIe opouTanu (AO) U UX pacroyoKeHUE B TPOCTPAHCTBE.

19. MHOrosneKTpoHHbIe aTOMBI. [IpUHIIUIIBI TOCTPOSHUS AIEKTPOHHON O0OOTOYKU: MPUHIIUIL
[Taynu, npasuito Kneukosckoro, nmpasuio ['yHaa.

20. TIlepmommueckast cucrema »3memeHToB J[.M.Menneneera (I1CD) U DJIEKTPOHHAS
CTPYKTypa aToMOB. [IpudrHa MepruoIuIecKoro N3MEHEHHUS CBOMCTB 2JIEMEHTOB.

21. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIIECTB. Knaccudukanus
OKHUCJIUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

22. DnekTpoXuMHUYecKHe cucteMbl. 3akoHbl Dapajies. DNEKTPOIHBINA TOTSHIIUAI.

23. TambBaHWYECKUH DJIEMEHT.

24. DneKTpOXUMHUYECKHE CHUCTEMBI: JJCKTPOJIHM3 paclUlaBOB U PACTBOPOB. AHOAHBIN H
KaTOJHBIN npoueccel . [I[puMeHnenne snexkTponunsa.

25. Kopposus. Buasr koppo3uu. CriocoObl 3alUThl METAJIOB OT KOPPO3HUHU.

Tecmui

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




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

06) AH°y9s r) AHcrt
2. Kakue u3 npuBeICHHBIX PEAKIUI SBISIOTCSA SHAOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJx/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 peakluu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCTBIO PACXOYETCs OJTHO U3 UCXOJIHBIX BEIIECTB

0) U3MeHEeHNe KOJIMYECTBA BEIIECTBA PEareHTOB (WU MPOIYKTOB) pEaKlUU B €IUHUILY BpEMEHHU
B €IMHHIIE O00BEMA

B) KOJIMYECTBO BEIIECTBA MPOJIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKluu

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

0) 6e3pazMepHas BeIMYMHA

B) MOJIB” ¢

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKUX PEAKIIH1?
a) OT MPUPOJBI PEATUPYIOLIUX BELECTB

0) OT TeMmepaTypbl

B) OT 00beMa PEaKkIIMOHHOTO COCy/a




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

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

8. Jlnsa monmaBneHus ruaponusa xiopuaa xpoma (III) cnegyer
J00aBUTH COJISTHYIO KUCIIOTY
100aBUTH IIETI0Yb
pa30aBUThH pacTBOpP BOAOH
MOBBICUThH TEMIIEPATYPY

9. CreneHu OKUCIICHUS KACIOPO/Ia a) B BOJIE U 0) B IIEPOKCHUIE BOJOPOIa COOTBETCTBEHHO PABHHI ...
a)—2;0)—-2
a)—2;0)+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
3HAHUU Havaima peaknun, ecau S(CaO)=38 JIx/monb'K; S(C)=6 J[Ix/moms K; S(CaCy)= 70
Jbx/mone-K;  S(CO)=197 [Ix/mons-K.
— Ornmumwmre padboty ranpBanndeckoro snementa: Co|CoCl; || AuCls| Au
VYkaxwure:
O DJIEKTPOAHBIE MPOLECCHI




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

O TOKOOOPA3YIOIIYIO PEAKIHIO
AJIEKTPOIHBIE MTOTCHIIUAIIBI
O  JJICKTPOABMIXXYILIYIO CUITY IIPpHU CTAHAAPTHLIX YCIOBUAX

O

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

o BelpaxkeHue ckopocTu npsMoil 1 00paTHON peakLuu

o0 BeIpakeHue KOHCTAHTHI PABHOBECHS
VYkaxure HarpaBlieHUE CMEILEHHUs] pAaBHOBECHS:

©0 A) npu NOBBIIICHUH JABIICHUS,

o b) npu ymMeHbLIEHUN TeMIIEPATyphl.

HauanpHble KOHIIEHTpAMK UCXOIHBIX BemlecTB B peakuu: 2 SO ) + Oy () = 2 SO;3 () 61N
paBubl 1,8 mons/n SOz u 2,4 Monbs/n Oy. Bo ckoibKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, koraa npopearupyet 0,8 mois/m SO,?

3aKoHYUTE MOJICKYJIIPHOC U COCTABbTC COKPALICHHOC HOHHO-MOJICKYJIAPHOC YPABHCHUC  JIA
peakmwmii: Pb(OH), + HNOz=...; Pb(OH), + KOH=....
MnS + H,;SO,4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

Hanmcats ypaBHEHHS peakiiuii ruaposin3a B MojiekyssipaoM u noaHoM Buje: CrCls, NaNOs,
K>CO:s.

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

Hapucyiite sHepreTudecKkyro AuarpaMMy XoJa XMMU4ECKOM peakiuu. Jlaiire Kk Heil




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

MOSICHEHUSI. Y Ka)KUTE SHEPTUI0 aKTUBAIIMH PEAKIUH.

3anummTe ypaBHEHUS SJIEKTPOJIMTUUECKONW TUCCOIMAIIMU KUCIIOT, OCHOBAHUM, COJICH,
aM(OTEPHBIX TUAPOKCHIIOB.

[Tosb3ysick TabMUIIEH paCTBOPUMOCTH, IPUBEINUTE TIPUMEPHI TPEX BEIIESCTB, KOTOPHIC B
pacTBopax 00pa3yroT Cyab(]ar- HOHBI. 3aNMUIIUTE YPABHEHUSI SJICKTPOTUTHUECKOM
JUCCOITMAIIMU ITUX BEIECTB.

OIIK-1.3

[lpumeHsieT MeTOIbl MOJCNUPOBAHUSA U
MaTEMaTU4eCKOro aHajau3a Ui peIleHHs
3aa4  TEOPETUYECKOTO0 ¥ INPHKJIAJTHOTO
Xapakrepa

Hns peakupu CHy () + CO; (y = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HaNpaBICHUE
CaMOIPOU3BOJIBHOIO TEYEHUs PEAKLUH NP CTAHAAPTHBIX YCIOBUAX M pu Temmeparype T
=927°C, ecnu TertoBoil SP(PEKT PEAKIMH IO 3aTAHHONW TEMIICPATYpPH HE W3MEHHTCS.
Vkaxure: a) BbIAENAETCA WIM IOIVIONIAETCA DSHEPrHs B XOJ€ peakuuu; 0) HIpUduHy
HaliJIECHHOT0 M3MEHEHHs SHTponHu. PaccunTaiiTe TeMneparypy Hayajaa peakiuy.

Bripazute depe3 KOHIEHTpAIIMM PEareHTOB KOHCTAHTHI PABHOBECHS CIIENYIOIIUX PEaKIni
Ny + 3 Hory = 2 NHjpy, AH = -92,2 xJ[x. YkaxuTe HalpaBiIeHUE CMELIEHH XUMHUYECKOTO
PaBHOBECHSI TUX PEAKIIHIA: a) MPH MOHUKEHUH TEMIIEPATYPhI, €CITU AaBlIEHHE TOCTOSHHO; 0)
MIpY NOBBIILIEHUN JJABIICHUS, €CIIM TEMIIEpATypa MOCTOSHHA.

['omorenHass peakuus mporekaeT mo ypaBHeHuro H, o + L y = 2 Hly. Hauambaas
KOHIIEHTpalus Bogopoaa 2,1 Monb/1, noaa 1,5 momns/n. Bo ckoibko pa3 u3BMEHUTCS] CKOPOCTh
peakmuu, koraa npopearupyet 30% Bogopona?

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

Kakne wu3 crnemyronmx coneir moasepraiorcs ruapoiansy: NapSiOs;. Cu(NOs),. KBr?




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

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

— PaccuuTaiiTe JIEKTPOJBIDKYIIYIO CHJIYy M OIPEACIUTE HAIpPaBICHUE CaMOIPON3BOIBHOTO
NPOTCKAHHUS  pPEaKIUW  TPU  CTAHJAPTHBIX  YCJIOBUSAX,  HCIOJB3YyS  3HAYCHUS
OKHUCIIUTENLHO-BOCCTAHOBUTENBHEIX MoTeHruanos HJ + H3PO, — J, + H3PO; +
H,0.

6. Ha ocHOBaHHH MepHOAHYecKOll TaGIHITEl OXapaKTepH3yiiTe XHMHIeCKHe 3TeMeHTEl ¢
TOpAIKOBEIMH HOMepaMu 21 H 34: cTpoeHHe aToMa (3apAa Aapa; cocTaB AApa. THCIO 3TeKTPOHOB.
3HepreTHUYeCKHX YPOBHell H NOAypOBHeMH: 31eKTPoHHad (popMyIIa). pOpMYIbl H XHMHUECKHIT
XapakTep coelHHeHHII (BBICIIero OKCHIa H THAPOKCHIA: BOTOPOJHBIX COeIHHEHHIT).

— IlpuBenute cxembl SIIEKTPOAHBIX IPOLECCOB U MOJEKYJSpHbIE YpaBHEHUS peakUuii,
HPOTEKAIOIINX MPU DIIEKTPOXUMUYECKON Kopposuu ranbBaHomapel Co/Ni: a) B kucioi
cpeze; 6) BO BIaXHOM Bo3ayxe. Onpeaenute yobUlb MacChl aHOAA MPU KOPPO3UH B KUCIION
cpeze 3a 20 MMH, eciii CKOpOCTh Koppo3uu coctaBuia 0,01 r/4.

—  CocraBbTe 3EKTPOHHO-MOHHBIE YPaBHEHHUS 3JEKTPOJHBIX MPOLECCOB (AaHOJ WHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKIMH, MPOUCXOASIIeH mpu anekrpoiuse pactBopa CoSOg,
Bbruucnure ¢akTHueckoe KOJIMYECTBO METaslla, MOITYYEHHOIO Ha KaToJe MPH 3JIEKTPOJIN3e
Co(NOs),, ecitu AIIEKTPOIIN3 MTPOBOAWIIN B TedueHNH | 4. BBIX0O1 MeTaiia 1o TOKy COCTaBHII
85%. VYkaxuTe BO3MOKHBIE NMPUUMHBI YMEHBUIEHHS BbIXOJAa METajula 10 CPaBHEHHUIO C
pacyeTHBIM.

— TlpoBecTr aHaN3 BAUSHHAS KOHIIEHTPAIIMU Ha CKOPOCTH XUMHUYECKOH PeaKInu
Na,;S;03 + H,SO4 = S + SO, + NapSO4 + Hy0 1o axcnieprMeHTaTbHBIM JTaHHBIM.

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




Koz NHaukaTtop AOCTHKEHUS KOMIIETCHITHH OrneHOYHBIC CPENICTBA
WHIUKaTOpa
omep N H, H, Tpauus M OCThb
OIIBITA 25,04 O SO, Na,S,03, 10? | nossnenus peaKiuy, 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 5,2
5 5 3 2 6,5
[To maHHBIM TAOIUIBI MOCTPOHTH I'PpadUK 3aBUCHIMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPAIIUU
tuocynbdara Hatpusi, Chenatb BBIBOA O 3aBUCHUMOCTH CKOPOCTH pEaKIHH OT KOHIEHTpPAlUU
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 mnpoBedeHHUs NPOMEKYTOYHON AaTTeCTAllMH, MOKA3aTeJd W KpPUTepUuH
OLlCHUBAHMUSL:

[IpoMexyTouHast artectanusi 1o auciuiuinHe «OOIIas ¥ HeOpraHWdYecKas XHMHS»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HaHUH, W TPAKTHYECKHE 3alaHUs, BBIIBIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHUH H
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH M0 JaHHOW AMCUUIUIMHE MPOBOAMTCS B YCTHOW (popMe Mo dK3aMEHAIMOHHBIM
OwiieraMm, KaXIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

IToka3zarenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) —0Oydaromuiics JNEeMOHCTPUPYET BBICOKHUH YpPOBEHB
C(OPMUPOBAHHOCTH KOMIICTEHIIMH, BBICOKMI YpPOBCHb 3HAaHWH HE TOJBKO Ha YPOBHE
BOCITPOMU3BCACHUA U 00BICHEHHUS I/IH(I)OpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
npo0JieM U 3ajau:

® JacTCA KOMINJICKCHAas OLCHKa npezmo;erHoﬁ CUTYyalluu,

® JCMOHCTPHUPYIOTCA FJ'IY6OKI/IG 3HAHUA TCOPCTUUCCKOIo MaTrcepuajla U YMCHHC HUX
IMIPUMCHATD,

® [OCJICOA0BATCIILHOC, 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 IEMOHCTPUPYET CpEeIHUN YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH:

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

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHWA TCOPCTUICCKOTO MaT€pruajla 1 YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYHUTCIbHBIC OHII/I6KI/I, HETOYHOCTHU

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

® 3aTpyAHCHHUA IIPU AHATUTUUYCCKHUX OIICpaluiax, MCPEHOCC 3HAHUN H YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 0amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTPyIHEHUs C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalllH;

® HEMOJHOE TeopeThyeckoe O0OOCHOBaHWE, Tpedyloliee HaBOAAIIMX BOIPOCOB
IpenoaaBaTes;

e  BBINOJHEHNE 3a/IaHUN ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEeHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydaromuiics JEMOHCTPUPYET
3HaHus He Oojee 20% TeOpeTHHYecKoro MaTrepuasna, JOMYyCKaeT CYIIECTBEHHBbIE OLIMOKH, He
MO>KET MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKUA PEIIEHUS TPOCTHIX 3a/1a4.



— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEIeHUS U 00BsICHEHHI HHPOPMAIUHU, HE MOXKET MOKa3aTh UHTEIUIEKTyalbHbIe
HAaBBIKH PELICHUS MPOCTHIX 3aj[a4 HETPABWIbHAS OLIEHKA MPEJIJIOKEHHON CUTYyAallNH;



