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HanpasiieHHOCTB (poGHIIL/Criennau3antis) IporpaMMbl
Mertasutyprus YepHBIX METaIIOB

VYposens BbicIero obpasoBanus - GakaaaBpuar

®opma 0OyueHus
3a04Hast

Uucturyt/ pakymsrer  WHCTHTYT METaJUTypriuH, MAIHHOCTPOECHHMS  MaTepHanooopaboTKu
Kadenpa . MeTautyprui ¥ XMuMHYECKUX TEXHOJIOTHH
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PaGoyas mporpamma cocrasiieHa Ha ocHoBe PI'OC BO - GakanaBpHar 1o HanpasjIeHHIO
noarotosku 22.03.02 Merautyprus (npuka3z Muno6puayku Poccuu ot 02.06.2020 r. Ne 702)

PaGouas mporpamMma paccMoTpeHa M oi00peHa Ha 3acefaHuu kadeapsl Merautypruu v
XUMHUYECKHX TEXHOJIOTHH )
10.02.2021, nporokoin Ne 5 :
3ag. kadenpoit A.C. XapueHko

Pa6ouyas nmporpamma oo6peHa Metoauueckoi komuccueit UMMuM
03.03.2021 r. mpoTokon Ne 4 e

Mpexcenarems ~—__(A.C.Casuios

Pabouas mporpaMMma cocTaBlieHa: , /
joueHT kadeapsl MuXT, kana. Xum. Hayk 41 C.A. Kpbuiosa

Penensent: t/
JOLEeHT Kadeapbl XUMHH, KaH/l. TEXH. HayK s /C' JLI'. Konsina




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 (MO YJIS)

OBIHNAA U HEOPI'AHHYECKAA XUHMHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
MeTamyprust 4epHBIX METaIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

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

Kypc 1

Maruuroropck
2021 rox



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

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, nmpotokomn Ne 5
3aB. kadenpoit A.C. XapueHko

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

PaGouas mporpamma cocraBieHa:
noteHT kapeapst MuXT, kana. XuM. HayK C.A. KpsuioBa

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




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. ?apquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. ?apquKo

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. 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 CTPOCHHM U CBOMCTBax
XUMHYECKHX BEUIECTB, 3aKOHOMEPHOCTSAX MPOTEKAaHUS XMMHUYECKUX MPOIECCOB, CIIOCOOHOCTH
MCIIOJIb30BAaTh 3TH 3HAHUS B CBOCH NMPOQEeCCHOHAITBHOMN e TEIILHOCTH.

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

Juctumuimaa O01mas 1 HeopraHuYecKasi XUMHS BXOAUT B 00513aTEIbHYIO YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jnsi  W3ydeHWs  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMCHHs,  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 METALTYPTUYECKOTO TPOU3BOJICTBA

MarepuanoseneHue

duznueckas XuMus

MeTo/16I MCCIIEIOBAHUS MAaTEPUAIIOB H IIPOIIECCOB

be3onacHOCTb KU3HENEATEIBHOCTH

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

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

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATHHOW ACSITENIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIEC 1 OOLIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPAKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHaNbHBIE 3aJaud ¢ [PUMEHEHHUEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABI MOJENMPOBAHMS 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. 4acoB

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

— MOJTOTOBKA K dK3aMeHy — 8,7 akaJ. yaca

®dopma aTTecTaluy - SK3aMEH

AynutopHas 3w
YAHTOP 6 s = Dopma
KOHTaKTHast T
OHTaKTHas padoTa q;; g Bix TEKYIIETO
B aKaj. yacax
Pasnen/ Tema g| (paxan uacax) = . KOHTPOJIA Kon
> 3 © |caMoCTOsTEIbHOM
JIACIMTUTHHBI 7 £ s pabors! YCIIEBAEMOCTH H | KOMITETEHIINU
Tex | 726- [mpaxt. g LC% TIPOMEXKYTOUHOM
. <
san. | san. | & aTTecTaluu
1. Pazgen 1
1.1 Xumuueckas TepMOJUHAMUKA.
-TernoBo#t  3pdPeKT XuMHUYECKOH -
peakunu. 3akoH Iecca u ero CaMOCTOSITEIIbHOE
CJIC/ICTBHSI. n3ydeHue
C—)HHT onus W €€ HU3MCHEHHE B -32161{01‘/'1 Konrponbraz OIK-11,
o3 mﬁaTe caxIH 1(05 18 HH);G ATVDL: pabora, ycrabrii | OITK-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 XumMuueckoe paBHOBECHE.
CaMOCTOSITETTEHOE
- VYcnoBus XHUMHYECKOTO ..
paBHOBECHS. Koncranra };[16}101‘/'1 KonTpomnbhas OIlK-1.1,
paBHOBECHSI. 1(05 16,4 HH};I; ATVDLL: pabora, ycraerii | OITK-1.2,
- BnusHme BHemHHX YCIOBHII Ha patyphl; ompoc OIIK-1.3
- oopmiIeHHE
XHUMHYeCcKoe paBHOBecue. [IpuHIuUMI N
KOHTPOJIbHON
Jle-1llarense.
paboThI
Wroro no pazneny 0,5 16,4
3. Paznen 3
3.1 XuMuueckasi KHHETHKA. -
- CKOpOCTh XUMHUYECKON peaklru U CaMOCTOSITEIbHOE
METO[IBI €€ PeryINPOBAHUSL. n3ydeHUe
: KI/IHI:;TIZKa P 00paTUMBbIX };[16}101‘/'1 Konrposbuaz OIK-1.1,
XUMHYECKHUX eaKHPIfl:I) u 1]05 18 Jm};z aTyphl; paora, ycrupiii | OIIK-12,
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, yerueiii | - OIK-1.1,
P N ’ 0,5 [4/2,41 20 - oopmiieHuE orpoc, crada OIIK-1.2,
KucnotHo-ocHOBHEIE CBOIicTBa N
KOHTPOJIBHOM 1abopaTopHBIX 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 P );6H0171 KonrporeHaz 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 KonTpomnbnas OIlK-1.1,
npoiieccax. 1 30 Y pabora, ycraerii | OITK-1.2,
JUTEPATYPHI;
- DIIEKTPOXUMHYECKHE MPOIECCHI. orpoc OIlK-1.3
. - oopmiieHUE
TanpBaHMYeCKUiA JJIEMEHT. N
KOHTPOJIBHON
DeKTpOXUMHUYECKast KOPPO3HS. AGOTL
DnexTpoinm3 u JNEKTPOIHBIC P
Mpoueccsl B BOJAHBIX CHCTEMaxX 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
METOJIOB 00y4eHHsI). YueOHas AeSITeNLHOCT CTYJEHTa HOCHT B TaKHX YCJIIOBUSAX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

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

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(GOPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTaJIbHAs padoTa ¢ aHaJIOTOBBIMU MOJECIISIMU
pealbHbIX 0OBEKTOB.

2) MHTepaKkTUBHbBIC TEXHOJIOTHU — OpPTraHU3aIis 00pa3oBaTeIbHOIO Mpoliecca, KOTopas
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
MPOCIICKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJOTHH.
HHTEepaKTUBHOCTh MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cieicTBue, (opMUpoBaHUE caMOpa3BUBAIOLIEICS NHPOPMAIMOHHO-PECYPCHOM
cpenpl. Dopmbl yueOHBIX 3aHATHI:

- CeMuHap-aucKyccusi — KOJUIEKTUBHOE OOCYXJAEHHE KaKOro-JIMOo 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:

- Jlexuus-Bu3yanu3anusi — W3JIOKEHUE COACP)KAHUS COMPOBOXKIACTCA TMpe3eHTaIen
(eMoHCTpaIe yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUIEOMATEPUAIIOB).

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-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

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

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

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

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  (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOH-HBIN. - CBeneHus 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
3JIEKTPOH-HBIN. - CBeneHus aoctynHbl Takke Ha CD-ROM.

3. Maxorkuna, E. C. Xumudeckue 3JeMEHTH M MUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. Illyouna ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. skpana. -  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-HBIHN. - 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
3EeKTPOH-HBIN. - CBenenus noctynHsl Takke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1. Maxotkuna, E. C. IlpakTukyM mo oOmiei U HEOpraHM4ecKoW XUMHH . ydeOHOe
nocodwue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
sanektpoH. 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 ocTynHbl 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). -
3arn. 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. - CBeieHus JocTynHbl 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. : Ta6umn. -
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. Onementsl V-VIII rpynn nepuoanyueckoil cucTeMbl XUMUYECKUX
anemenToB JI. . MenneneeBa : nadoparopusiit npaktukym / E. C. Maxotkuna, M. B.1llyouHa ;
MI'TY . - Marautoropck : MI'TY, 2018. - 1 BJ'IGKTPOH ont. auck (CD-ROM). - 3arm. ¢ TuTy.
JKpaHa. URL:
https: //maqtu.|nformsvstema.ru/uploader/flIeUpload?name:3587.pdf&show:dcataloques/1/1515
216/3587.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooOwekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTyHbI Takke Ha CD-ROM.



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
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.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=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox neicTBust JIMLIEH3UU
MS Windows 7

Professional(mst  |[1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)

MS Windows 7

Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007 |y, 135 o1 17.09.2007 Gecepoutio
Professional

7Zip cB000THO pacnpoctpansemoe [10 OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHDBIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa
DrekTpoHHas 0a3a mepuoanyeckux u3ganuii East View
Information Services, OO0 «MIBUC»
HanuonanbHas nH(GOPMaIMOHHO-aHAIUTUYECKAas
cucreMa — PoccuiiCKkni MHJEKC HAYYHOTO LIMTUPOBAHUS
(PUHID)

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

https://dlib.eastview.com/

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

WNndpopmannonnas cucreMa - EnnHoe OKHO JocTyna K

URL: http://window.edu.ru/
MH(GOPMAIMOHHBIM Pecypcam

denepanbHOE rOCy/IapCTBEHHOE OF0KETHOE
yupexaenne «DenepanbHbii uHCTHTYT npombiiienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTU»

9 MaTtepHaJIbHO-TEXHHYECKOE 00ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUUYECKOE 00ecrieYeHNe IUCIUIUIMHBI BKIIOYAET:

VY4eOHble ayauTOpUM Ui TIPOBENEHHUS 3aHIATUN JIEKUUOHHOro THnHa. (OcCHalleHue:
MynbTrMeauiHBIE CpeICTBA XpaHEHHUs, ITepeJauu U MpeJICTaBIeHHs HTHPOPMaLUH.

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

VY4eOHble ayauTOpUU JUIsl TPOBEIACHHS MPAKTUUYECKUX 3aHATHH, TPYIMIOBBIX H
UH/IUBUYAIBHBIX KOHCYJIbTAllUH, TEKYIIErO0 KOHTPOJIS M IPOMEXYTOUHOM aTTeCTaIUH.
OcHamenue: Jlocka, MyJTbTUMETUHHBINA IPOEKTOP, IKPaH.

[Tomerienus a1 caMOCTOATENBHON paboThl o0yvaromuxcs. OcHatienue: IlepcoHanbHbie
KomIeioTephl ¢ maketom MS Office, Beixogom B MHTepHET M ¢ IOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenue ans  XpaHeHuss U OPOPUIAKTHYECKOTOo OOCTYXHBaHUS  yueOHOro
obopynoBanusi. OcHamenue: llkadpl mas XpaHeHUs y4eOHO-METOAMYECKON JOKYMEHTAIUH,
ydaeOHOTO 000py/IOBaHMS M YYeOHO-HATVISIIHBIX TOCOOMH, WHCTpyMEHTHI i peMOHTa
1a00paTOpPHOT0O 000PYIOBAHUS.


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.  OcHoOBHbIE MOHATUS ATOMHO-MOJIEKYJISIPHOIO YYEHHUS: aTOM, MOJIEKYJa,
XUMHUYECKUH JIEMEHT, IPOCTOE U CI0KHOE BEIIECTBO, XUMHUYecKas popmya.

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

3. Crpoenne aroma. KopmyckyisipHO- BOJHOBOW JyalM3M JJIEKTPOHA,
MPUHILIMIT HEONpPENeNIeHHOCTH . KBaHTOBO-MexaHHYeCKoe OOBSCHEHUE CTPOCHHS
aToma.

4. Bonnopas ¢yuknus. YpaBuenue lllpenunrepa. KBaHtoBbie umcia, ux
¢usnvecknii cmpici. AtomHble opouTan (AO) 1 UX pactoI0KEHHE B IIPOCTPAHCTBE.

5. MHOrosnekTpoHHble arombl. [IpUHIUIBI MOCTPOCHUSI AIEKTPOHHOU
o6omnouku: mpuHnu Ilaymum, npasuno Kieukosckoro, npaswio ['yana.

6. Ilepuoamueckas cucrema osnementoB J[.M.Menneneera (IICD) u
ANIEKTPOHHAsl CTPYKTypa aToMoB. [IpuunMHa nepuoguyeckoro M3MEHEHHUsl CBOMCTB
3JIEMEHTOB.

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

8. Xwumunyeckas TepMonWHaMHKa. BHyTpeHHsIsI sHeprusi cuctemsl. llepBrii
3aKOH TepPMOAMHAMUKH. TerioTa u paboTa.

9.  DHrajmpnms CUCTeMBI. DK30- U dHJIOTepMUYECKHUE Tporiecchl. 3akoH ['ecca,
ciencTBus u3 Hero. Tepmoxumudeckue ypasHeHus. [IpuBectu mpumepsl.

10. DwHranpmus oOpa3oBaHHs BemiecTBa. Pacder SHTaNBUM pEaKIU TpH
CTaHAAPTHBIX YCIOBUAX. DK30- U SHAOTEPMUYECKHE peakinu. [IpuBecTy mpumMepsl.

11. DOwurpomnus, e€ Qusnyeckuii cmbica. M3MeHeHHWe HHTponMH B
M30JIMPOBaHHBIX cHCTeMaX. BTopoll 3akoH TepMoauHaMHUKH. Pacuér u3MeHeHus
SHTPONUH NPU XUMUYECKUX Ipolieccax U (a3oBbIX mepexonax. [lpusectu npumMepsl.

12. CobGoanas »Heprus ['n66ca u e€ U3MEHeHHe B XUMUYECKUX TpoIleccax.
HanpaBnenne xummudeckux mpoueccoB. PacdyeT 3Ha4YeHUN TEPMOAMHAMHYECKUX
(GyHKIUH ¢ TOMOIIBIO CITPaBOYHUKOB. [IpuBecTu mpumep.

13. Xwumudeckass KuHeTHKA. VICTHHHAs W CpeaHsss CKOPOCTh XHMHYECKUX
peakiuii. ['paduueckoe n300pakeHHe W3MEHEHHs  KOHILEHTpAalMid peareHToB M
MPOJIYKTOB peakiuu BO BpeMeHH. DaKTopbl, BIUAIOININE HAa CKOPOCTh XMMHUYECKOMN
peaKkiuu.

14. 3akoH pAeicTBUA Macc, KOHCTaHTa CKOPOCTH, €€ (DU3WYECKUU CMBICI.
I'paduueckoe n300pakeHUE 3aBUCHUMOCTH CKOPOCTHM DPEAKLUU OT KOHILIEHTpPAILUH
peareHToB (Ha MpHUMepe PeaKIMH B3aUMOJIEHCTBUS THOCYJb(aTa HaTpUs C CEpHOI

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

TEMIIepaTypHOTO KO HUIIMEHTa CKOPOCTH U SHEPTUH aKTUBAIIUH PEAKIIHH.

16. PerynupoBaHusi CKOPOCTH pEaKIMU C IOMOIIBIO KaTalW3aTOpOB.
AXTUBHBIC MOJICKYJIbl. DHEPIHsl aKTHBAIMU PEaKIUH. DHEepreTudeckas auarpamma
X0J1a XMMUYECKON peaKIiH.

17. Xwumuueckoe paHOBecue. OOpaTuMple W HEOOpATHMBIC PEAKIIHH.
I'paduueckoe n300pakeHNEe U3MEHEHUSI CKOPOCTEN MPSMON M 00paTHON peakIy BO
BpeMeHH. KoHcTaHnTa paBHOBecHs, €€ CBsI3b ¢ M3MEHEHHEM dHepruu [ mb6ca peaknuu.



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

19. Cnoco0sl BbIpaXeHHUSI COCTaBa PacTBOpa: MOJSPHOCTh, HOPMAaJbHOCTD,
MOJISTILHOCTb, TUTP, MaccoBas A0JIs, MOJIbHASI TOJIS.

20. DnexTponuTHUYECKas JAUCCOIMAIMS. ODIEKTPOIUTHl M HEIIEKTPOIUTHL
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 nucconuanuu.

23. DnexTpoJauTHUYecKas AUCcCOLUaIus Boibl. BogopoaHblii U ruIpOKCUIBHBIN
[IOKa3aTeNH.

24. Tunponu3 coneit. M3menenne pH pacTBopoB cosieli B pe3ynbrare
ruzapoau3a. CreneHb U KOHCTaHTa TUApPOoIIN3a.

25. Honnble paBHOBECHs B PacTBOpax MaJOpPaCTBOPUMBIX 3SJIEKTPOJIHUTOB.
PactBopumocts. Ilpom3Besenne pacTBOPUMOCTH. YCJIOBUSL OOpa3oBaHHMS U
pacTBOpPEHUS OCAIKOB.

26. OKHCITUTEIIEHO-BOCCTAHOBUTENbHBIC peaknud. CTENeHb OKHCICHUS
3JIEMEHTOB, 3aBUCUMOCTb €€ OT mosiokeHus snaeMeHta B [ICD. Oxucnurenn u
BOCCTaHOBUTENU. HampaBieHue NpoTeKaHWsl  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuid.

27. BO3HHMKHOBEHHE Pa3HOCTH MOTCHIMAIOB HA TPAHUIIE DSJIEKTPOJI-PACTBOP.
PaBHOBecHBIN 3MEKTPOAHBIN MOTeHIMAN. lV3MepeHne CTaHAAPTHBIX SICKTPOIHBIX
MOTEHIMAIOB. Psii cTaHIapTHBIX AIEKTPOIHBIX TOTEHITUATIOB.

28. VYpaBHeHHE  DHIEKTpPOAHOro  moTeHuuana (ypaBHeHue  Hepucra).
KoHueHTpaOHHBIN rajlbBAHUYECKUN 3JIEMEHT.

29. TaneBanmueckuit nsnement (I.2.). BJC TI'.D. mpu craHmapTHEIX H
HECTaHJAPTHBIX YCIOBUSX.

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

31. DOmnexrponu3. CymHOCTH D3IEKTPOJM3a. DIEKTPOJIU3 PACTBOPOB U
pacmuiaBoB. [locie1oBaTeIbHOCTh KATOAHBIX M @HOJIHBIX MPOIIECCOB MPH IEKTPOIIU3E
BOAHBIX pacTBopoB. [Ipumenenue osnextponusa. I[lodydeHue u papuHUpOBaHUE
MeTauioB. HaHeceHne ranbBaHMYECKUX MOKPBITUH.

32. 3akoHBI 37eKTpoiiu3a. PacueT KoimdecTBa BemecTBa (Macchl. o0bema),
BBIJIEJISIFOLIETOCs Ha AekTpoe. [IpuBectu npumepsl.

33. OOmmue cBoiicTBa METAIIOB. BBIIENEHNE META/UIOB W3 UX COEIVHEHMUI.
Xumudeckasi akTHBHOCTh METAJJIOB.  MeTaibl Kak BOCCTAHOBUTEIIH.

34. BzaumopeiicTBHEe METaUIOB C BOJOW, BOJHBIMH PAacTBOpPaMHU KHUCIOT U
COJIEH.

35. Bogopon, ero xumuveckre CBOMCTBa. BogopoiHbIe COeTMHEHUS METAILIOB
Y HEMETAJUIOB.

Ipumepul 3a0anuti no memam

Ilpumep 3a0anus no meme: «Kunemuxka. Pasnoeecue»
1: Kak usmenurcs ckopocth nucconuanuu NyOy 1o peakuuu:
N204 = 2N02,
ecnu HavanbHast KoHIeHTpanus NoO4 coctarmsuta 0,08 MO/, @ K MOMEHTY HACTYTUICHUS
paBHOBecust qucconunpoBaio 50 % NyOg.



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

3: nst paBHOBecHOM cucteMsl: FeO () + CO(y < Feyo + 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 ciaeayrommx peakiimii:
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) Nagy + Oay < 2NO iy AH®, =+ 180,0 xJlx; ¥ T; LP.

Ilpumep 3a0anusa no meme: «Tepmoounamuka »

1: Paccuutath TerioBoi 3pdext peakuuu (1) mo TepMOXUMUYECKUM YpaBHEHHSIM (2) U
(3). Ykazars, sBisieTcst v peakius (1) 3K30- WM 9HIOTEPMHUIECKOM.

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

2! BoluncnuTh CTaHIApTHYIO TemwioTy obpasosanus NpO (), HCXOAs U3 CTaHAAPTHOM
TCIIJIOTHI 06pa3OBaHI/I$I JUOKCHU A yriiepoaa 1 TCPMOXUMHUYCCKOI'0 YPABHCHUA!
- 0 —
C (rpagum) + 2N20¢y = CO» () + 2Ny, AH" = -557,5 x]Ix.

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

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

Ilpumep 3a0anus no meme: « Pacmeopur»

1. Tutp pactBopa Opomua kanus ¢ mioTHocThio 1,074 r/mia pasen 0,1071. Paccuuraiite
MacCOBYIO JI0JI0, MOJISIPHYIO KOHLIEHTPALMIO SKBUBAJICHTA, MOJISTIBHOCTH PacTBOPA.

2. Tlpomssenerue pactBopumoct AgsAsO; cocraBmser 11072 B kakoMm oGbeme
HACBIIIEHHOT'O PaCTBOpa COEPKUTCS 6,4 MT 3TOH comu.

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

4. CocTaBbTe MOJIEKYJISIPHbIE 1 HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS:

(CuOH),CO3 + HCI =

NH4" + OH™ = NH,OH

5. Nokazath amdoTepHocts SH(OH)s.

6. Kakue 13 nepeuucieHHbIX COJeil MoIBepratoTCs THAPOIHU3Y:

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

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

Haiitu crenens muccormmarmu HCN B 0,001M pactBope. HaliTi KOHIIEHTpalMiO HOHOB
CN™ B oaTOM 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

- yKa3aTb BO3MO>KHOBAJICHTHbIE 3JIEKTPOHBI U CBOMCTBA 3JIEMEHTOB B HOPMaJIbHOM COCTOSIHUU
aTOMOB (METaJlJI, HEMETaJ);

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

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

- st Beicuieit C.O. 1-ro snemMenTa cocTaBUTh (POPMYITY OKCHJIA U YKa3aTh €ro XapakTep
(KUCIIOTHBIN, OCHOBHBIH, aM(OTEepHBIi), a TaKkke GOPMYIIbl THAPOKCHIIOB U COJIEH.
[IpuBecTr Ha3BaHUS BCEX COCAUHEHUN.

- Juig orpunarensHoit C.O.  (eciu ecThb) 3JeMeHTa COCTaBUTh (POPMYITY BOJOPOJHOIO
coequHeHus, conu. [lpuBectu Ha3BaHUA

Hpumep 3a0anus no meme: «OKuCJlumeﬂbuo-soccmauoeumeﬂbubtepeakuuu »

1.CocTaBUTh YpaBHEHHUS OKHCIUTEILHO-BOCCTAHOBUTEIHLHOM PEaKIMK, UAYILICH B IPIMOM
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 =
NaBiO3 + NaOH + MnSQ, =
KMnQO4 + KBr + H,SO4 =
2. JlaHBl OKHCIIMTEIbHO-BOCCTAHOBHUTENbHBIC Mapbl, cpeaa. COCTaBUTh YypaBHEHUE
OKHCIINTEIbHO-BOCCTAaHOBUTEIILHOMU peaKkuuu, I/I,Z[y]_]_[eﬁ B IIPAMOM HaIIpaBJICHUH. Paccuurath
SIEKTPOABUKYIILYIO CHITY.
K2CrO4, KCrO, / Cl, KCI / KOH
eCrOZ/Cr0, =—0,17B; ¢Cl/2CI'=1,36B

3/1el<mpoanullec1<ue npoveccol

1. Onwumute pabory ramsBanuueckoro snementa: Co|CoCl; || AuCls| Au
Ykaxure: 1) anexTpoiHbIE TPOLIECCHI
2) TOKOOOPa3YIOIIYIO PEAKITHIO
3) ANEeKTPOIHbIE TOTEHIINAIIBI
4) SMEeKTPOJBIKYIIYIO CHIIYy IMPH CTAaHJAAPTHBIX YCIOBUSX W MPH  KOHIEHTPAIUIX
nosoB [Co®* 1= 0,001 moms/ 1, [Au **]= 0,1 Mo/ 11 .

2. Hanwmmute 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 YPABHEHUS 3JIEKTPOHBIX IIPOLIECCOB (AHO MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIUHU, IPOUCXOASIIEH TPU AIEKTPOIIH3E:



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
HHOUKAaTOpa

NHaukatop JOCTHKEHUS KOMIIETCHIIUU

OneHouHble CpeacTBa

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 BOnpocsl

1. OcHOBHbIE TOHATHA AaTOMHO-MOJIEKYJISIPHOTO YYEHHs: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE U CIO0XKHOE BEIECTBO, XUMHUECcKas popmyia.

2. 3axon ABoraapo. Uucno ABoraapo. MoJieKkyssipHas 1 MOJIIpHasi Macchl. Moiib
KaK €IMHUIA KOJINYECTBA BELLIECTBA.

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

4.  DOurponus, €€ ¢puznueckuil cMbica. VI3MeHeHne SHTPONUHN B MU30JUPOBAHHBIX
cuctemax. BTopoii 3aKk0H TepMOJIUHAMUKH.

5. CBoOonnas sHeprus ['mb0Oca m e€ W3MEHEHME B XMMMYECKUX IIpoleccax.
HanpapiieHne XUMHYECKUX NTPOLIECCOB.

6. Xwumuyeckas KnHeTHKA. ICTHHHAS ¥ CPETHSS CKOPOCTh XUMHUECKUX PEaKITUil.
@DaxTOpHI, BAUAIOUINE HA CKOPOCTh XUMUYECKOU PEAKIUH.

7.  3aBUCHUMOCTH CKOPOCTH peakuuu OT TemriepaTypsl. [IpaBuno Baut-T'odda.
YpaBHeHue AppeHuyca.

8.  PerynmupoBaHHsS CKOPOCTH pPEaKIH C TOMOIIbI0 KaTadH3aTOPOB. AKTHBHBIC
MOJIEKYJIbl. DHEPrUs aKTUBALMU PEAKIIMH..

9. Xwummmyeckoe paBHoBecue. OOparumMbie U HeoOpaTumble peakiun. KoHcranTa
paBHOBecHsI, €€ CB3b C U3MEHEHHEM >Hepruu [ ndoca peakuuu.

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




Kon
WHIUKaTOpa

NHaukatop JOCTHKEHUS KOMIIETEHIIUU

OneHouHble CpeacTBa

Tecmut

paBHOBecus. Posib  karanu3aTopos IpU JOCTHKEHHM CUCTEMaMM COCTOSHUSA
XUMHUYECKOT'O PAaBHOBECHS.

11. PactBopsl. CriocOOBI BBIpaXKEHUSI KOHIICHTPALIUU PACTBOPOB.

12. PactBopsl 2iekTponuToB. CTeneHb U KOHCTaHTA 3JIEKTPOJIUTUYECKOU
Jquccoruanuu. 3akoH pazoasienust OcTBaibaa.

13. Jluccoumanusi KUCIOT, OCHOBaHUH, coeil. AM(OTEpHBIEC ITEKTPOIUTHI.

14. PactBopumocTs. [IpousBenenne pacTBOPUMOCTH. YCIOBHE OOpa3oBaHUsI U
pacTBOPEHUS OCAIKOB.

15.  Hucconmanus Boasl. MoHHOE npousBeaenue Boabl. pH.

16. T'maponus coneii. CTeneHb U KOHCTaHTA TUIPOIIH3A.

17. Crpoenue aroma. KopnyckyiasipHO- BOJHOBOM Ayalu3M 3JEKTPOHA, PUHIUI
HeomnpeaeneHHocTH . KBaHTOBO-MeXaHUUYeCKOe 0ObSICHEHNE CTPOCHHS aTOMa.

18. BomuoBas ¢ynkuusa. YpaBHenue Ilpemunrepa. KBanTOBBIE uYmCla, HX
¢uznueckuit cmbici. ATomHble opouTanu (AO) U UX pacrooKeHUE B IPOCTPAHCTBE.

19. MHOro3MeKTpoHHBIE aTOMBI. [[pUHIUITEI TOCTPOCHHUS SJIEKTPOHHON 000TOUKH:
npunuun [laynu, npaBuno Kneukosckoro, npasuio ['yHaa.

20. Tlepmommueckass cucrema dnemeHToB J[.M.Menneneesa (I1CD) u
JNIEKTPOHHAsI CTPYKTypa aroMoB. [IpuyMHa NEepHOINYECKOr0 H3MEHEHMSI CBOWCTB
AJIEMEHTOB.

21. OxucIuTenbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBa BemiecTB. Kitaccuduxanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

22. DnekTpoxuMHYecKHe cucTeMbl. 3akoHbl Dapaes. DNeKTPOAHbIM NOTEHIHA.

23. TampBaHWYECKUH JIEMEHT.

24. DNeKTpOXMMHMYECKHE CHUCTEMBI: JJIEKTPOJIM3 pacIIaBOB U PACTBOPOB.
AHOIHBIN U KaTOAHBIN Tpo1iecchl . [I[pumenenne anekTponusa.

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

1. CranpaptHble TeraoBble 3QGEeKThl 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 KJ]x/moib
06) 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 SHTpONuUs Py pa3IoKEHUN KapOOHATa KabIHs?
a) yBEIMUYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCs 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 peaKIIu1

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

0) Oe3pa3zmepHasl BeIMUYUHA

B) MOJIB” ¢

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT MPUPOJIbl PEArUPYIONIUX 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
1)1 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 TepMOAUNHAMUYECKYIO BOZMOKHOCTD IpoTekaHus peakuuu CaO + 2 Cyq) =

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

3HAHUU Havaima peaknuu, ecau S(CaO)=38 JIx/monb'K; S(C)=6 [Ix/momsK; S(CaCy)= 70
Jx/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 DIEKTPOIHBIC MOTCHIHAIIBI
o

3JIEKTPOJBHKYILYIO CHILY IPU CTAHAAPTHBIX YCIOBHUAX

O

—  Peaxuus uzer no ypasuenuio:  4NHs (1) +50,(r) = 4 NO(r) + 6H,0(r), AH’, <0,
Hanmmmnre
o BelpaxkeHue ckopocTu npsAMoil 1 0OpaTHON peakLuu
o BeIpaxkeHue KOHCTaHTHI PABHOBECHS
VYKkaxure HarpaBlieHUE CMEILEHUs] pAaBHOBECHS:
©0 A) npu NOBBIIICHUH JABIICHUS,
o b) npu yMeHbIIEHUU TeMIIEpaTyphl.

— HauanpHble KOHIEHTPALMK UCXOAHBIX BetecTB B peakiuu: 2 SO, ) + Oy () = 2 SO3 (1 Obln
paBHbl 1,8 mons/n SOz u 2,4 Monb/n1 Oz. Bo cKOIBbKO pa3 U3MEHUTCS CKOPOCTb PEaKIMU K
MOMEHTY, koraa npopearupyet 0,8 mois/m SO,?

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

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

— COCTaBBTe YpaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ:
KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,0O —.




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 Tabnuielt paCTBOPUMOCTH, MIPUBEAUTE IPUMEPHI TPEX BEIIECTB, KOTOPHIE 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 W INPHKJIAJIHOTO
Xapakrepa

Hns peakunu CHy () + CO; ( = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBICHAE
CaMOIIPOU3BOJIBHOTO T€YEHUS PEAKLMHU IIPHU CTAaHIAAPTHBIX YCIOBMAX U Ipu Temneparype T
=927°C, ecnu TernoBoil SP(EKT PEAKIMH IO 3aTAHHOW TEMIICPATYpPH HE W3MEHHTCS.
VYkaxkuTre: a) BBIACTSACTCS WM IOTJIOMIACTCS SHEPrus B XOJ€ peakiuu; 0) NpHIUHY
HalZIGHHOTO M3MEHEHHs SHTponny. PaccunTaiitTe TeMnepaTypy Hayajaa peakiuy.

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

— TomoreHHas peakius nporekaeT 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 KHUCIOTHI C IIOTHOCThIO 1,84 T/Mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHHS] KOMIIETEHIUH

OneHouHble CpeacTBa

- HpOBeCTI/I AHaJIN3 BJIWSAHUA KOHUOCHTPALMKU HAa CKOPOCTh XUMHUYECKOH pcaknuu

Kakue wu3 crnemyronmx conerr mnoasepraiores 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
OKHUCIIUTENLHO-BOCCTAHOBUTENBHEIX moTeHruanmos 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 coctaBuia 0,01 r/4.

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpaBHEHUS AJIEKTPOAHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJICKYJIIPHOE YpaBHEHHE PEaKIMH, MPOUCXOASNIe mpu anekrpoiuse pactBopa CoSOg,
Bbruucnure ¢akTHuecKkoe KOJIMYECTBO MeTaslla, MOJYYeHHOr0 Ha KaToJe MPHU IEKTPOJIN3e
Co(NO3),, ecnu 271€KTpoNIN3 IPOBOIWIN B TedeHUH | 4. BbIxox MeTasmia 1mo TOKy COCTaBUII
85%. VYkaxuTe BO3MOJKHBIE IPUUMHBI YMEHBIICHMsI BBIXOJAa METallla 110 CPABHEHMIO C
pac4YeTHBIM.

Na;S;03 + H,SO4 = S + SO, + NapSO4 + HyO mo sxcneprMeHTanbHBIM JTaHHBIM.




Koz NHaukaTtop AOCTHKEHUS KOMITETEHITHH OrneHOYHBIC CPENICTBA
WHIUKATOpa
H O06beM, Mt Konuen Bpe Cxop
omep N H, H, Tpauus M OCTh
OIIbITa 25,03 0] SOq4 Na,S,03, 102 | nosBnenus peaxiuu, 102,
MOJIB/JT MYTH, C 1
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 TaOJHUIBI MOCTPOUTH I'pa)UK 3aBUCHMOCTH CKOPOCTH PEAKIIMHU OT KOHIIEHTPAIUU
taocynbdara Hartpusi, Crenarth BBIBOJA O 3aBUCHMOCTH CKOPOCTH PEAKIMH OT KOHIECHTPAIlUU
THOCYJIb(aTa HATPUSI.

8. B 250 r pacTBOpa IMOBapeHHOH COIH ¢ MaccoBOil 1oeil 8% pacTBOpHIH 15 I TOoro e Bemect
PaccunTaiite Maccy conH B IIOJIYYEHHOM pPacTBOpe.

12. B COOTBeTCTBHH C TEPMOXHMHYECKHM YpaBHCHHEM peaKIIHH
2C0=CO20+ C () + 173 KIIK
paccunTaiiTe, CKOJIBKO BELIETNIOCH TEILIOTEL, KOTIa IIPOpearuposaio 13 1 (H.y.) yrapHoro rasa.




0) Ilopsimoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTallud, IMOKa3aTeJM M KPUTEPHUH
OLlCHUBAHMUSL:

[TpoMekyTouHast artectanuss 1o auciuiuinHe «OOIIas W HEOpraHUuecKas XUMHUSD)
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HaHUH, W TPAKTHYECKHE 3a/aHusl, BBIABIIOMIME CTENEHb CPOPMHPOBAHHOCTH 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 KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OajuioB) —0oOydaromuiics JIEeMOHCTPUPYET BBICOKMI YpPOBEHBb
C(OPMUPOBAHHOCTH KOMIICTCHIIMI, BBICOKMI YpPOBEHb 3HAaHMH HE TOJNBKO Ha YpOBHE
BOCITPOMU3BCACHUA U 00BICHEHHUS I/IH(I)OpMaIII/II/I, HO W HMHTCIICKTYAJIbHBIC HABBIKW PCIICHUA
npo0JieM u 3ajau:

® JacTCA KOMIIJICKCHAas OLICHKa HpeﬂHOH(eHHOﬁ CUTYyalluHu,

® JCMOHCTPHUPYIOTCA FHY6OKI/IG SHAaHUA TCOPETUYCCKOI'0O Marcepuajla U yMCHHC HX
IMIPUMCHATD,

® [OCJICA0BATCIILHOC, IPABUIIBHOC BBIMIOJIHCHUEC BCEX IMPAKTUYCCKUX 3aIlaHI/II71;

¢ YMCHHC 000CHOBAHHO M3J1araTh CBOU MBICJIM, O€J1aTh H€O6XOI[I/IMI>I€ BBIBO/JbI.

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

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

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHHUA TCOPECTUICCKOTO MaT€pruajia 1 YMCHUC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH

®  BBIIIOJTHCHHUC BCEX MPAKTUYICCKHUX 38.IlaHI/II71; BO3MOXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYIACHTOM IIOCJIC 3aMCHAHUSA ITPEIIOAaBaTCIIA,

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

— Ha OLIEHKY «YyI0BJIeTBOPHUTEJbLHO» (3 Oamia) — oOyyarouuiicss JT€MOHCTPUPYET MOPOTOBBIi
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTPyIHEHUS C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalllH;

® HEMOJHOE TeopeThyeckoe OOOCHOBaHUE, Tpedyrollee HaBOAIIUX BOMPOCOB
IpenoaaBaTes;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEeHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OLIEHKY «HEYIOBJIETBOPHTEeIbHO» (2 0amia) — o0ydJaromuiicst JTE€MOHCTPUPYET
3HaHus He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET I0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS TPOCTHIX 3ajad.



— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BENCHUS U 00BsICHEHHSI HH(POPMAIIUHU, HE MOXKET M0Ka3aTh UHTEIUICKTyalbHbIE
HaBBIKH PELICHUS MTPOCTHIX 3aj[a4 HEMPABWIbHAS OLIEHKA MPEJIJI0KEHHON CUTYyallNH;



