MUHUCTEPCTBO HAYKHW Y BbICILIEI'O QBPA3OBAHMA
POCCHUIMCKOM ®EJIEPALIMHA

DepepabHOe rOCYAapCTBEeHHOE O10KeTHOS 00pa30BaTeNbHOE YUPEKICHHE
BeICIIEr0 0Opa3oBaHus
«MarnuTOropcKui rocy1apCTBCHHbIN TeXHuYecKuii yausepcuter uM. I'.J1. Hocopa»

YTBEPXKJIAKO
JHupexrop UMMuM
2mr A.C. CaBHHOB

15.02.2022 r.

PABOYAS ITPOT'PAMMA JUCHHIIJIMHBI (MO YJIS)

OBIAA W HEOPTAHUYECKAA XUMHA

Hanpasienue noAroToBKH (CreuHaibHOCTh)
22.03.01 MarepnanoBeeHHE H TEXHONOT MM MaTEPHAIOB

Hanpassiennocts (npoduis/crienHaii3anis) NporpamMMel
MartepuaiioBe/ieHHe H TEXHONIOTHH MaTepHasIoB (B MAITHHOCTPOCHNUH)

Vposens Bbiciiero o6pazosanus - 6akanaspuar

®opma 00yuenus
oYHas

Wncruryt/ paxynsrer  HMHCTHTYT MeTaLTyprif, MaIMHOCTPOCHHUS H MaTepHanoobpaboTku

Kadenpa MeTtaypruu 4 XHMUYECKHUX TEXHOJIOTHA
Kypc 1
Cemectp 1

Maruuroropck

2022 rox



PaGouas nporpamma coctaiiena Ha ocHope ®I'OC BO - GakanaBpuar Mo HanpaBieHRIO
noaroroBku 22.03.01 MarepuanioBeiesue U TEXHONOTHH MaTepHaioB (npuka3 MuroOpHayKH
Poccuu o1 02.06.2020 . Ne 701)

adenpsr Metautyprau u

L eeec ;A) XapueHko

Pa6oyas nporpamma onoGpena metoauueckoi komuccueit UMMuM
15.02.2022 r. mpoToxon Ne 6 -

PaGouas mporpamma paccMOTpeHa H ofo0peHa Ha 3acen
XHMHYECKHX TeXHOJIOI Ui
17.01.2022, npotoxon Ne 4

3as. kadenpoii

[lpencézlai;ens : _ A.C. CaBuHOB
CornacoBaHo:
3aB. kadenpol JInTeHHBIX MPOLECCOB H Mmep%
A QeoKTHCTOB
—
PaGoyas mporpamMma cocTaBlieHa: i
nouent Kageapsr MuXT, kanz. TexH. HayK 54 E.C. Maxortk#Ha

L/C/

Peuensent: k H/
JoueHT Kadeapsl X MMHH, KaH/l. TeXH, HayK = JL.T. Konana




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

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

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

15.02.2022 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBINAA U HEOPI'AHHYECKAA XUHMHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.01 MarepuanioBe/ieHHE ¥ TEXHOJIOTUHA MaTEPHAIIOB

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
MarepuasnoBeieHUE U TEXHOJIOTUU MaTEPUAIIOB (B MATMHOCTPOEHUH )

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 1

Maruauroropck

2022 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.01 MatepuaiioBeieHre U TEXHOJIOTHM MaTepuajioB (mpuka3 MuHOOpHAYKH

Poccun o1 02.06.2020 1. Ne 701)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
17.01.2022, nmpotoxon Ne 4
3aB. kadenpoit A.C. XapueHko

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

CormacoBaHo:
3aB. kadeapoi JINTEHHBIX TPOLIECCOB U MaTEPUATIOBEICHUS

H.A. ®eoxTucron

Pabouas mporpamma cocraBieHa:
noteHt kapeapst MuXT, kaHa. TEXH. HAYK E.C. MaxoTtkuna

Penensenr:
JOLEHT Kadeapsl XUMUH, KaHJl. TEXH. HAyK JL.T'. Konsna




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu 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 Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. ?apqemco




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

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

Huctumumaa O0mast 1 HeopraHuyeckast XMMUSI BXOJHUT B 00513aTeNbyI0 YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

be3onacHOCTb XKU3HEAEATEILHOCTU

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()UKAIIMOHHOW paOOTHI

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

dusnyeckas XUMHU

MarepuanoseneHnue

Teopus cTpoenus marepuaioB

Crayu 1 criaBbl ¢ 0COOBIMU XUMUYECKUMU U (PU3MYECKMMU CBOMCTBAMU

Komno3unmonsble MaTepraibl

Hemerannnueckue maTepuansl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHMsI AUCUUIUIMHBI (Moayisi) «OOmiasi 1 HEOpraHUYeCcKass XUMUS»
oOyyaroImuiics oKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-1 CrnocobeH pemaTh 3agayd NpOPecCHOHATbHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJIMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnons3yeT €CTECTBEHHOHAYYHBbIE 3aKOHBI W IPUHLMUIIBI [IPU PELLICHUU
MIPAKTHYECKUX 337124

OIlK-1.2 Pemaer crangaptHeie mpodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)KEHEPHBIX 3HAHUHI

OIIK-1.3 [IpuMeHsseT MeTOABI MOJEIUPOBAHMS M MAaTEMaTHUYECKOro aHaau3a i
penIeHus 3a1a4 TEOPETUYECKOT0 U MPUKJIIATHOTO XapaKTepa




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

YUCJIC:

— KOHTaKTHas paboTta — 77 akaJl. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHEAyJUTOpPHAs — 5 aKaJ1. 4acos;

— caMocTosTenbHas pabora — 31,3 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

" =
Ay/:[HTopHag 3 g Dopma
KOHTaKTHast T
e OHTaKTHas paboTa 5 g Bix TEKYIIETO
B aKaJ[. yacax
Pasnen/ Tema 3 (B axaj. uacax) g & . KOHTPOJIA Kon
g 3 ©fcamocrosTenbHOM
JUCIIUILIAHB 5 [ YCIEBaEMOCTH U | KOMIICTEHITUH
O g E paboThI "
T mab. |mpakr.| S 3 [IPOMEXYTOYHOH
A sam | zam |8 8 aTTeCTaluy
1.
- oopmiIeHUE
OTYETA 10
nabopaTopHOi
aboTe;
p > 3amura
- peticrue J1ab0opaTOPHOM
JIOMAIIIHETO ;)60“3 OIIK-1.1,
1.1 Xumuueckas TepMOTHUHAMHUKA 6 221 5 3amanns No 1; P ) OIIK-1.2,
JlomanHee
- OIIK-1.3
3amanne Neo 1.
CaMOCTOSITENBHOE
Tectuposanue.
U3yueHue
yaeOHOI 1
Hay4YHOM
1 JIUTEPATYPHI.
- opopmIIeHHE
oTYeTa 10
nabopaTopHO
abore;
p i 3amura
- betenne J1ab0paTOPHOM
JIOMAIITHETO £6OT£I OIIK-1.1,
1.2 Xumnueckas KWHETHKA 4 2 5 3agaHus Ne 2; P ) OIIK-1.2,
JlomamHee
- OIIK-1.3
3aganue Ne 2.
CaMOCTOSTEIILHOE
TectupoBanue.
U3yueHHe
yueOHOI u
Hay4HOU
JIUTEPATYPHI.




- ohopmieHue

oTYeTa 1o
nabopaTopHO’
pagore; 3amura
- pettierie nabopaTtopHOi
JIOMAIIHETO AGOTLI OIIK-1.1,
1.3 PactBOpHI 16 | 4/1,21 6 3agaHus Ne 3; P ) OIIK-1.2,
Jomamnee
- OIlK-1.3
3amanue Ne 3.
CaMOCTOSITENIbHOE
Tectuposanue.
H3yUYCHHE
yuebHO u
HayJHOU
JIATEPaTypPhIL.
- oopmiieHne
oTYeTa 1o
nabopaTopHO’
pa6f) " ﬂa6ialajtlTP:)TaHor71 OIK-11,
1.4 [TucriepcHbIE CHCTEMBI 6 2 4 patop OIIK-1.2,
CaMOCTOSITETIBHOE paboTHI.
OIlK-1.3
U3y4eHue Tectuposanue.
yueObHOi U
Hay4HOU
JIUTEPATYPHI.
- oopmiieHne
oTYeTa Mo
1abopaTopHOi
padore; 3amura
- petuerie nabopaTtopHoOi
15 JIOMAILHETO AGOTLI OIIK-1.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 8 2 6 3agaHus Ne 4; P ) OIIK-1.2,
JlomanHee
MPOIIECCHI - OIIK-1.3
3amanue Ne 4.,
CaMOCTOSITEIIbHOE
Tectuposanue.
H3yUCHHE
yueOHOH U
Hay4HOU
JIUTEPATYPHI.
- oopmiieHne
oTYeTa 1o
nabopaTopHOi
padore; 3amura
- peruere nabopaTtopHoi
JIOMAaIIHETO AGOTEL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 14 | 6/41 5,3 3amanus Ne 5; P ) OIIK-1.2,
JlomanHee
- OIlK-1.3
3aganne Ne 5.
CaMOCTOSITETbHOE
TectupoBanue.
U3y4YCHHE
yuebHO u
Hay4HOU
JIUTEPATYPHI.
Hroro no pazneny 54 [18/7,21 31,3
Uroro 3a cemectp 54 |18/7,21 31,3 JK3aMeH
Urtoro nmo auciuIinge 54 18/7,2 31,3 9K3aMEH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauuoHHbIE 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTHUPYIOTCS Ha OpPraHU3aIlHio
00pa30BaTEeNbHOTO  IIpOLlEecca, MPEANOJJAralllyl0 MPSAMYH TPaHCISALIUI0 3HAHUM  OT
npenoaaBarels K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

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

- JlJaboparopnas pabota — opranuzanus yueOHoi paboThl C pealbHbIMU MaTepUATbHBIMU
1 UH(GOPMAIMOHHBIMU OOBEKTaMH, DKCIEPUMEHTalIbHAas padoTa ¢ aHAJIOTOBBIMU MOJCISIMU
pealbHbIX 00BEKTOB.

2) NHTepakTUBHBIC TEXHOJOTHMH — OpPraHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HHUX o0Opa3oBaTelbHOTO pe3yibrara. Hapsny co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
NPOCIIE)KUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakKTUBHOCTh MOAPA3YyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
npolecca 1, Kak cieicTBue, (opMUpoOBaHUE caMOpa3BUBAIOLIEICs NHPOPMAIMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-auckyccus (Ha 1abopaTOpHBIX paboTax) — KOJUIGKTHBHOE OOCYXKICHHUE
KaKoro-aubo CHOpPHOTO BOIMpOCa, MPOOIEeMbl, BBISIBICHHE MHEHHUU B TpyIe (MEXIpYIIOBOM
JIAAJIOT, TUCKYCCUS KaK CTIOP-IHAaJIoT).

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTe/bHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MpOrpaMM-HBIX Cpel M TEXHUYECKUX CPEICTB paboThl ¢ uHbopmanueid. DopMbl yueOHBIX
3aHATHIL:

- Jlekuus-Bu3yanu3zanusi — HM3JIO0KEHUE COJEP)KAHUS COMPOBOXKAAETCSA MpEe3eHTaIUei
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, rpaUuecKux, ayIuo- 1 BUIEOMaTEPUaoB).

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. OcuoBsel xumun: Yuebuuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcrt : anexktponnsiid. - URL: https://new.znanium.com/catalog/product/1022478

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

Pexxum poctyma: http://new.znanium.com]. — (Beicmiee oOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum JOCTYyTIA:
https://new.znanium.com/document?id=302331 - Tekcr : omektponHbii. - URL:

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



0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Maxotkuna, E. C. IlpaktukyM 1o oOImei ¥ HEOpraHWYeCKOH XUMHUHU . ydeOHOe
nocobue. (Y. 1) / E. C. Maxotkuna, M. B. Illyouna ; MI'TVY. - MarauToropck : MI'TY, 2016. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true . - MakpooObekT. - TeKcT . 3IeKTpOH-HbIA. - CBeIeHUs AOCTYIIHBI
takke Ha CD-ROM.

2. MaxotkuHna, E. C. PactBopsl : yueoHoe mocodue / E. C. Maxotkuna, M. B. Illyouna, C.
A. KpsutoBa ; MI'TVY. - Maraurtoropck : MI'TY, 2014. - 1 snekrpon. onrt. quck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1346.pdf&show:dcatalogues/1/1123
798/1346.pdf&view=true. - MakpooObeKT. - TeKcT : 3eKTpOHHbIH. - CBEICHHS JOCTYITHBI TAKXKE
Ha CD-ROM.

3. Maxotkuna, E. C. Xumuueckue sJeMEHTH U MUHepanbl B Ouocdepe : yueOHOE
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ Turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true . - MakpooOBeKT. - TEKCT : 37eKTPOHHBI#. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

4. Maxotkuna, E. C. Kmaccuyeckue meronsl aHanmsza . yueOnoe mocobue / E. C.
Maxotkuna, M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 sieKkTpoH. OnT. JUCK
(Pn-Dnl\ﬂ\ - QQT‘W [ad TIATVUTT nrnaga - l Ipl )

B) MeToanyeckne yKazaHus:

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 . - MakpooOBeKT. - TEKCT : 3eKTPOHHBII. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

2. Maxotkuna, E. C. Komnouano-aucrnepcubie cucteMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TVY. - Maruuroropck : MI'TY, 2019. - 1 snektpos. 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 . - MakpooOBeKT. - TEKCT : 3eKTPOHHBIIL. - CBEJICHUS JOCTYITHBI TAKIKE
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 . - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. - IMeeTcs meyaTHbIi aHajIor.

4. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuoanueckoil cucreMbl XUMHUECKUX
anemenToB JI. Y. Menneneea : nadoparopusiii npaktukym / E. C. Maxotkuna, M. B.1llyouHa ;
MI'TY . - Marauroropck : MI'TY, 2018. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ tutym.

Arnama - 1IRI -

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:
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MarepuaibHO-TEXHUYECKOE 00ECIIeYCHUE UCIIMIUTUHBI BKITIOYACT:

VYueOHbIe ayJAMTOPHH Ui TMPOBEICHHS 3aHATHH JEKIMOHHOro Tuma. OcHalleHue:
MynbTHMEAUIHBIE CPEICTBA XPAHSHHUS, IEpEeIauy U MPEACTaBICHNS HH(POPMAIIHH.

VYueOHbIe ayTUTOPUH IS IPOBEICHHS JTA00OPATOPHBIX PabOT:XUMHUYECKHE JTA00PATOPHUH.
OcHaienue: XuMHu4eckne peakTUBBI, XUMUYECKAs nocyna,JlabopaTopHoe
obopynoBanue, Tabmuia «[lepuonuyeckas cucTeMa XHMHYECKHX 3JeMeHTOBy»,Ilmakarel 1o
TeMaM pabodeli porpaMmBbl.

VYueOHbIe ayTUTOPUH ISl TPOBEICHHS TPYIIOBBIX M UHIUBHIYAIbHBIX KOHCYIbTAIIHIHA,
TEKYIIEro KOHTPOJS M MPOMeXyTouHoW arrectanmu. OcHamienue:/locka, MynTbTUMEIHHHBIN
HPOEKTOP, IKPaH.

[Tomemennss ans  caMOCTOSITENbHOW — paboTel  oOydwatommxcs.  OcHaieHwue:
[Mepconanbubie KoMIbIOTEpHI ¢ aketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
ANIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

[Momemenne ansi  XpaHeHHsT W MPOPUIAKTHYECKOTO  OOCIY)KMBaHHS —y4eOHOTrO
obopynoBanusi. OcHamenue: Illkadbr ans xpaHeHuss y4eOHO-METOAWYECKOH JTOKYMEHTAIIHH,
yaeOHOro 00OpyJIOBaHUS M Y4eOHO-HATMSAMHBIX TocoOWi, WHCTpyMEHTHI il peMOHTa
71a00paTOPHOTO 00OPYIOBAHUSL.



IIpunoxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTenbHas paboTa oOyyarolMXcsl HOJpA3JeiseTcss Ha ayJUTOPHYI0, KOTOpas
MMPOUCXOOUT KaK BO BPEM: na6opaTopHHx SaHSITI/If/’I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAlUAX, U Ha
BHEAYAUTOPHYIO, IPOUCXOSAILYIO BO BpEMsI HOArOTOBKH CTYI€HTaMU OTYETOB I10 JIAOOPATOPHBIM
3aHATHUAM U BBIITOJIHCHUSA JOMAaIIHUX 3aI[aHI/II>'I.

Tembl J1a00paTOpPHBIX padoT:
JlaGopaTtopnas padota Ne 1. «TernoBbie 3¢ (HEKThI MPOIIECCOBY;
JlabopaTtopuas padota Ne 2. «CKOpOCTh XMMUYECKUX PEaAKIIUII»;
JlaboparopHas padota Ne 3. «DneKkTpoauTHUecKasi TUCCOLUALU,
JlabGopaTtopnast pabota Ne 4. «I'uziposin3 conei.
JlaboparopHas padota Ne 5. «JlucnepcHbie CUCTEMBIY.
JlaGopaTtopHnas padota Ne 6. «OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY;
JlaboparopHas pabota Ne 7. «DneKTpOXUMUYECKHE MPOLIECCHIY;

AyIUTOpHas CaMOCTOsTENIbHAs paboTa OOYYAIONIMXCS MPEINoiaracT IMPOXO0XKICHHE
TECTUPOBAHUS 110 KAKAOMY pa3iely IUCHUIUITHHBL. TeCThl BKIIFOYAIOT TEOPETUYECKUE U
NPaKTUYCCKHE 3a/IaHusl, OTBEThl HA KOTOpbIC TPEOYIOT TIYyOOKOrO MOHMMAaHHUS W3Yy4EHHOTO
MaTtepuana. TecTbl MOCTPOEHBI €AMHOOOPAa3HO: K KAKIOMY BOIPOCY MPEIAraercs 4eThIpe
BapHaHTa OTBETOB, CPEAN KOTOPBIX OJWH UM HECKOJIbKO MpaBUiIbHBIX. OOpaboTKa pe3ynbTaToB
OCYIIIECTBIISICTCS ITyTEM COIIOCTABJICHHUS IOJYYCHHBIX PE3Y/IbTATOB C 3TAIOHHBIMH U TPOTEKACT
O4eHb ObICTPO. MakcuMallbHOE KOIMYeCTBO OAIJIOB B Kax10ii Teme Kypea — 10.

BapuaHTbl TeMaTHYeCKHX TECTOBBIX 32IaHMI /151 TEKYLEro KOHTPOJIs
XumMnyeckasi TepMOIUHAMHUKA
B Tecrax mo teme «XuMudeckas TEpMOJIMHAMHKA»: TIEPBbIE IIECTh 3a/laHUH OIIEHUBAIOTCS B
0,5 6amna, cenpmoe — B 1 0ain, a BOCEMOE, IEBITOE U IECATOE 3a0aHusd — B 2 Oaia.
Teer Ne 1
1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLUMOHHBINA COCY]
I') HCXOIHBIE peareHThl U MPOAYKTHI PEaKIIuu
2. TlepBblif 3aK0H (TMIepBOE HAYaNI0) TEPMOJIUHAMUKHA MaTEeMAaTHUECKU 3aIIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
6) K=R/Nj r) AU= Q-W
3. B sKk30TepMuUecKkoil peaxium:
a) PHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBkiaercs (AH > 0)
0) TermoBoii addext peaknuu orpuriarencH (Q< 0)
B) DHTAJIbIIUS PEAKIIMOHHOM cucTeMbl ymeHbIaercs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIE Y3PPEKTH MPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg I‘) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIUH SIBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 N+ 3/2Hy=NH3; , AH = — 46 K]{x/mMonb
6) Hy+4/2 0,=H;0, AH = -242 K]Ix/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 KI>x/Mo01b
r) 1/2H;+1/2 I,=HI, AH = 26 K]I:x/Moab

6. Kakas u3 HanMcaHHBIX HWXKE PEaKIMi OTBEYAeT TEIUIOTe 0Opa3oBaHMs Ookcuia a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSX?



a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) Mo peakiuy :
CUO () + C (rpagur) = CU (o + CO (y, morsmotmiiock 22 kJIk TEMIOTHI.
DHranbpnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B) 220,5
6) -200,5 r) 735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenienre BO3MOXKHOE HaIrpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIIMHM MPH CTAaHIAPTHBIX YCIOBHSX M TMPH TEMIIEpaType
627°C.

BemectBo AH®293  (KJIx/MOIIB) S8  (JIx/MOaBH*K)
NiO -239,7 38
C (rpadur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxute 3HaueHuss HHeprum [uOOca mnpuU CTAaHAAPTHBIX YCJIOBHSX, TpHU
temriepatype 627°C u TeMiepaTypy Hadajla peakliuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPONUS NPHU Pa3I0KEHUN KapOOHaTa KaJbIHs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIaeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+3O2 ) AH <O
MO>KET CaMOIIPOU3BOIBHO MPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HarpaBJIeHUU I') He 3Hal0

XuMHYeCKasd KHHETHKA
B Tecrax mo teme «XuMHUYecKass KHHETHKa»: MEPBOE, BTOPOE, TPEThE, UETBEPTOE U ISATOE
3agaHus orieHnBarorcs B 0,5 6ara; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
oIMHHAAIATOE — B 2,5 Oaia.
Tecer Ne 1

1. Pazpmen xumuu, H3y4arONuil CKOPOCTH U MEXAHU3MbBI XUMHUYECKUX PEAKIN, Ha3bIBACTCS

a) XUMUYecKas TepMOIMHAMUKA

0) TepMOXUMUS

B) XUMHUYECKasi KHHETUKA

2. CkopoCTh XMMHUYECKOH pEaKIiu — 3TO ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) W3MEHEHHE KOJIMYEeCTBa BEIIECTBA PEAareHTOB (WM TMPOJYKTOB) PEAKIHWU B EAUHUILY

BPEMEHHU B €JMHULE 00beMa

B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS pEeaKIIuu

3. B Kakux eJMHMIAX BBIPAXKAETCS CKOPOCTh XMMUYECKON peakiuu?

a) MOJIb JI et

0) 6e3pazMepHasi BeIMYMHA

B) MOJIB’ ¢

4. Ot Kkakux (aKkTOPOB 3aBUCUT CKOPOCTb XUMUYECKUX PEaKIIHii?

a) OT IPHUPOJIBI PEATUPYIOUIHNX BEIIECTB

0) oT TemIepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCyaa

5. CocrossHHE XHUMHYECKOTO pPaBHOBECHs OOpAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO

XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEaKIHH



0) PHeprueil akTUBU3auU

B) KOHCTaHTOH PaBHOBECHSI

6. Kak 3anuceiBaeTcst BRIpaXKCHHE ISl CKOPOCTH PEAKIIHH

4 NO O 6 Hzo 4 NH; O 5 Oz(r)

a) V =k[NOJ*[H.0] 6) V = k[NH3][O3] B) V = k[NO]'[H.0]°

7. Kak 3anumercs BBIpa)I(eHI/Ie JUISl KOHCTAHTHI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]*
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha nuarpaMMe oKa3bIBaeT 3HaueHue TermioBoro dddexra peakuun?

ayl & .-
6) 2 2
v
B) 3 +
1 3
A\

v

XOJI pEaKInH

9. Yro MOXKHO CKa3aTh O peakluu, N300pakeHHOI Ha AuarpaMme K Borpocy 87
a) PK30TepPMUYECKast peaKIlus
0) SHIOTEpMHYECKas PEAKIIUS
B) PEAKIIHsI OMHCHIBACT COCTOSTHUE PaBHOBECHS
10. PaBuoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMeIIaeTcs BIEBO.
a) P NOHMKEHUU TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPATYPhI
B) NIPH MOBBILICHNUH J1aBJICHUS
11. JIns peakuuu Cy + 2 H 5 ) = CH 4 () Ipu HEKOTOPOIi TemIepaType KOHCTaHTa PaBHOBECHSI
paBHa 0,8. PaBHOBecHast KOHIIEHTpalus BojopoJa paBHa 1,2 Moib/i1. BerunciauTe UCXoHy0o
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsl
B tecrax mo teme «PacTBophI»: mepBoe 3a/JaHue OICHUBAETCsA B 1 Oayur, BTOpoe, TPEThe,
4yeTBepTOoe, MATOE U IIeCToe 3aJaHus - B 1,5 6anna; ceqpmMoe, BOCbMOE, JIEBATOE U JIECITOE — B
0,5 6aa.
Tect Nel
1. lns ypaBuenus peakmun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIE
1) 2K*+ S04 = K;S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)! + SO,*
4) Cu** +20H™ = Cu(OH).4
2. Macca (B 1) xnopuaa Hatpus B 300 mur 0,2 M pacTBOpa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
1)1 2) 2 3) 11 4) 13

4. Jlns momaBienus runpoiusa xjaopuaa xpoma (I1I) cnegyer



1) 100aBUTH COJSIHYIO KUCIIOTY
2) 100aBHTH HIETOYb
3) paszbaBuThH pacTBOP BOAOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBJIEHHBIM M3 THIPOCYJIb(ara KaJbLUs U BOJIBI, CyMMa
K03 (UIMEHTOB B YypaBHEHUH HEOOPaTUMOMN AUCCOIMAIIMY PACTBOPEHHOIO BEIIECTBA — ATO
1)3 2) 4 3)5 4) 6
6. PactBopuMocCTh Okcanata cepebpa paBHa 3,27-107 1/ 100r H,0. Onpenenure Npou3BeICHUE
pactBopumoctd Ag2Cy04
1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°
7. MaccoBas 7107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
1) Macchl BElecTBa K Macce BOJIbI
2) KOJHMYECTBA BEHIECTBA K 00HEMY BOJIbI
3) Macchl BelecTBa K Macce pacTBopa
4) KOIMYECTBa BEHIECTBA K 00BEMY PacTBOpa
8. K ci1abpIM 251€KTpOJINTaM OTHOCHUTCH ...
1) TUAPOKCH aMMOHUS
2) TUAPOKCHU Kalus
3) XJIOpHU KaabIHs
4) wmapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIETOYHYIO HIIM KUCITYIO Cpeay.
IIpynuurHOM 3TOTO ABISAETCA ...
1) anextponu3 conei
2) JUCTIPOIOPIIHOHUPOBAHKE COJICH
3) ruapaTupoBaHHUE COleit
4) TUAPOIHM3 cosieh
10.3nauenue PH uucroit Bojsl ipu 25°C cocrasiiser
11 2)7 3)0 4) 10
MarnuTtoropckuii Texuuueckuil yuusepeurer uM. I'.M1.Hocosa

JducnepcHbie cuCTEMBI
B tectax mo Teme «/lucnepcHbie CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3aJaHHSI
OILICHUBAIOTCS B 1 OaJL1; MATOE U IIECTOE 3a/laHus - B 3 Oasia.
Tect Nel
1.  VYkaxwure pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM
1)  wmenbie 1 M
2)  Oonbire 100 M
3) ot 1M a0 100 am
2. Kakue wmoHBI crocOoOHBI BBI3BATh KOAryJSII[UIO KOJUIOHMJIA, YACTHI[BI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?
1) KkaTuOHBI
2)  aHHOHBI
3)  MOJIAPHBIE MOJICKYII
3. JIns Kakoro SJIEKTPOJHMTA MOPOTr KOATYJISAIUH KOJUIOMIA C TIOJIOKUTEIBHO 3apsyKEHHON
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIITM?
1)  xjopua Kanus
2)  cynbbar Kanus
3)  oprodochar Kamus
4.  Murenna 3055 UMEET CTPOSHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKO# JIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuiIm3aTropa’?
1)  xuopun xene3a (111)
2) Boda
3)  TUAPOKCUM Kalus



5. Tpu B3aumoneiicteuu 20 mu 0,001H mutpara ceunna (1) ¢ 10 ma 0,02H cynbdara xamus
obOpasyercst 3016 cyiabdara cBunma (l1). K xakomy 351eKTpoay TOJDKHBI IEepeMemaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl PHU AIIEKTposn3e?

1)  HaxoAsTCsA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karoay
3) K aHomy

6. B aBe xonOsl Hamuro mo 50 M 3018 TUAPOKCcHIA kene3a. i Toro 4yrtoObl BHI3BAaTh
KOAryJisiuio 3011 TOTpe0oBaioch 100aBuTh: B nepByro — 5,3 i1 1H pacTtBOpa Xmopuna
kamus; B apyryio — 18,7 mum 0,001H pactBopa ¢docdara nHatpus. Beramcnure mopor
KOAryJIsiuK KaKI0T0 JICKTPOJIUTA.

OKHCINTETHbHO-BOCCTAHOBUTEIbHBIE MPOIECCHI
B Tecrax mo Teme «OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIC IMPOILIECCHI»: IMEPBOE, BTOPOE,
TPEThe, YeTBEPTOE U MATOE 3aJaHus oreHuBaroTcs B 0,5 0amna; mecroe — B 1 6ait; ceapMoe U
BOCbMOE — B 2 0OaJlia, a IEBITOE — B 2,5 0aJlJIOB.

Tect Ne 1
1. OKuCIUTENH — ATO ATOM, MOJICKYJIa WJIH UOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOIO CTEICHb OKHUCIICHUS
2) TPHHUMAET DIIEKTPOHBI
3) oTaaer cBOM AIICKTPOHBI
2. Ilporiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOT/a ...
1) wHe#TpaTbHBIC ATOMBI IIPEBPAIAIOTCS B TOJI0XKHUTEIbHO-3aPKCHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi HOHA YMEHBIACTCS
3) oTpuIaTEIbHBIH 3aps1 HOHA YBEIHUHUBACTCS
3. U3 npencraBineHHbIX HUXKE peaknuii K OBP aucnponopirnoHupoBaHus IPUHAICHKHT . . .
1) S+ 2HNO;3; =H,SO,4 + 2NO
2) 2H-0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BoCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  MeTamibl, BOAOPOI, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  2IeMEeHTHI, HAXOIAIINECS B CPEIHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CterneHu OKHCIEHUS KUCIOPO/ia a) B BOJIE U 0) B MIEPOKCHIE BOAOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;6)-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIIOH cpejie, BOCCTaHABIMBACTCS JIO ...
1)  xarmona Mn?*
2)  MaHraHaT-MOHa MnO42_
3)  oxcuma maprania (1) MnO
7. B peakiun, npotekarotieit mo cxeme CrySz + KNO; 2 K,CrO4 + KpSO4 + NO okucienuto
MIOJIBEPTAFOTCS CIICTYIONINE SJICMEHTHI ...
1) asor ucepa
2)  cepau XpoMm
3)  XpoM U a3ot
8. Cymma k03(ppuIineHToB B peakiinu, MpuBeIeHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durtuerros B peakimun KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3neRTp0ngnqec1me CHUCTEMBbI



B Ttectax mo teme «IIEKTPOXUMHUECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOE 3aJaHUS
OLICHUBAIOTCS B | Oaiut; TpeThe U YeTBepToe 3aanus— B 1,5 0ajuia; mectoe u ceibMoe — B 2 Oaa.
Tect Nel
1. DJeKTpOIHBIN MOTSHIIUAT ONPEICISIOT M0 YPAaBHEHHUIO . ..
1) Hepucra
2) Menneneesa-Kianeiipona
3) Bonbumana
4) Appenuyca
2. Paccuwuraiite DJIC ranpannueckoro snemerta Mg|MgSO4||CuSO4|Cu npu cranaapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykTel 00pa3yrOTCsl Ha KaToJIe MPH JICKTPOIIH3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszorHas KuCIIOTa
4) KHCIOpPOJ
4. VYxaxute CcyMMy KO3 PHUIIMEHTOB B ypaBHEHHUH 3JIEKTpoin3a pactBopa Hutpara meau( 1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w©3 TpUBEACHHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEAKIMi IMPOTEKaeT
CaMOIPOM3BOJILHO B IPSMOM HarpaBJIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...
6. Bpumciurte Maccy 1UHKA, MOJNYYEHHOTO TPHU DJIEKTPONU3e Cynb(dara IMMHKA, KOTOPHIHA
npoBoAun B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBemute cXeMbl 3JEKTPOIHBIX MPOIECCOB M MOJIEKYISIPHOE YpaBHEHHE pEaKInH,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOH KOPPO3UH rajbBaHonapbl Zn|MJ B cepHOKHCIIOM
cpene. B orBere ykaxkute cyMMy KO3(pQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocTosTendbHas paboTa 0O0y4aromMXCs OCYLIECTBISIETCS B BUIE
U3yUYEHHSI JTUTEPATYPHI 10 COOTBETCTBYIOIIEMY Pa3/ieiy ¢ IpopaboTKoi MaTepHaia; opopMICHHS
OTYETOB I10 JIA0OPATOPHBIM PA0OTaM U BBIMOJIHEHHSI TOMAIIHUX 3a/laHUH.

BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUH /ISl BHEAYAUTOPHON CaMOCTOATEIbHOMI
padoThI CTY/IEHTOB 10 TeMaM

JlomalHee 3aganue No 1
no TeMe «XUMHYeCKasi TEPMOIMHAMUKA)»




B nmomambeM 3amanuum mo Teme «XUMHYECKas TEPMOJMHAMHUKA»: TiepBas 3aaada
orieHuBaeTcs B 2,5 6auta; BTopas — B 1,5 6aia; Tpethst — B 1 Gaw.

3amauga Nel

Hus peakuyu CHy () + COz ) = 2 CO () + 2 Hy () onpenenuTe BO3MOXKHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEYCHUS PEAKIIMH MPU CTAHAAPTHBIX YCIOBHUSAX M IpU Temmeparype T =
927 °C, eciu TeruioBoit s dexT peakiuu 10 3aJaHHOU TEMITepaTyphbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICTISICTCS] WUIHA TIOTJIOMIAETCS] DHEPTHsl B XOJI€ PEaKIMK; 0) MPUYNHY HANJICHHOTO W3MEHEHUS
sHTponuH. Paccunraiite TeMiiepaTypy Havajaa peakiiii.

3amaga Ne2

Beruncaure temnosoi addekr peakunu: CaCr ) + 2 HoOqy = Ca(OH)2 o + CoHa (v,
MOJIB3YSCh CTAHIAPTHBIMH TETUIOTAMH 00Pa30BaHHs Pearupyronux BemecTB. CKOIBKO TETUIOTHI
BBIZICIUTCS WJIM TTOTJIOTUTCS Tipu 00pa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHSIM pacCUUTANTE TEII0BON 3 (HEKT peakiuu:
Hypy + COz ) =CO () + H2 O(. TepmoxuMudeckue ypaBHEHHS:

a) Hp @ T 15 0, "= H,O (™) AH =-241,9 x]JIx;

6) 2CO ) + 02 )~ 2 C02 () AH = '566,2 KI[)K

Jdomamnee 3axanue Ne 2
1o TeMe «XUMHUYECKasi KHHeTHKA»

B nomaimnem 3agaHuu 1o teMe «XUMHUYECKas KMHETUKa»: MepBas 3ajada OLEHUBACTCS B
1,5 6anna; Bropas — B 0,5 6ana; TpeThs, yeTBepTas u nsatas — B 1 Gan.

3azaya Nel

Peaknus nporekaer no ypasHeHu10: O () +2 CO ) =2 COy (). HauanbHble KOHIIEHTpanuu
pearupyromux BemecTB paBHbl: [O2] = 1,2 monb/i, [CO]= 0,8 Moas/1. Bo ckoibKO pa3 u3MeHUTCs
CKOPOCTB NPsAMOM peakiuu, koraa npopearupyet 30% CO? Bo ckonbko pa3 U3MEHATCSI CKOPOCTU
IPUMOM M 00paTHOM peakuu, €CIu YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3agaua No2

[Ipu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYMNAET B peakilnio 3a 20MUH.
PaccuuraiiTe BpeMs, IpHU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNMT B PEAKIMIO IIPU
temmeparype 200 °C, ecnm TemmeparypHbIii KO9DGUIHEHT CKOPOCTH peakimu paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IIPU ITOM CKOPOCTb PEAKLIMH?

3azmaga Ne3

Haiinute HauyanbHble KOHIIEHTpALlMM HCXOJHBIX BEIIECTB M KOHCTAHTY DPAaBHOBECHS
peakuuu: Fe ) + HO iy = FeO () + Ha (1), ecin paBHOBECHBIE KOHIIEHTPAIMK PEarupyroniux
BeriecTB paBHbl: [HyO]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

3agaua Ned

s peakuonnoit cucremsl: CO ) + HyO = CO2 () + Hz () HavalbHBIE KOHLIEHTPALUU
paBubl: [H,0] = 0,5 mons/n, [CO] = 0,6 monp/n. Onpenenute KOHIIEHTPAIIUH BCEX BEIIECTB B
MOMEHT PaBHOBECHS, ECJIM KOHCTAaHTa paBHOBECHs paBHa 1,45.

3amauda Ned

Bripa3ute uepe3 KOHLIEHTpALMK pEareHTOB KOHCTAHThl PABHOBECHS CIIENYIOLINX PEAKIUIL:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COz(r) +C ™= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, ® T Hz(r), AH = -41,1 xJIx.

VYKaKuTe HamnpaBlICHUE CMELIEHHS XMMHWUYECKOTO PAaBHOBECHS AITHX pEAKLU: a) IpHu
MOHW)KEHUU TEMIIEpaTyphl, €Cli JIaBJIC€HHE MOCTOSHHO; O) MpHU MOBBIILIEHUU TaBJICHUS, €CIU
TEeMIIEpaTypa NOCTOSHHA.

Jlomamnee 3aganue Ne 3
no teme «PacTtBopbp»
B nomamnem 3amaHuu no teme «PacTtBopel»: mepBas, BTOpas, TPETbs W IATas 3aJadyu
orieHuBaercs B 1 6amn; yerBepras u mectas — B 0,5 Oaina.




3amaua Nel
B kakom ob0beme Boxbl ciaemyer pactBopuTh 1351 SnCly mms momydenuss 3M pacTBopa

xsopuaa onosa (Il) ¢ motnocteio p = 1,405 r/mn?

PaccuuraiiTe: a) MaccoByIO [I0JII0 BEIIECTBA B PAacTBOpPE; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISIBHOCTD; T') THUTP; 1) MOJBHYIO JOJIO BEILIECTBAa B paCTBOPE.

3agaua No2

3aKoHYHMTE MOJEKYJSPHBIE W HANMIIUTE COKPAIICHHBIE WOHHBIC YpPAaBHEHUS pPEaKIUii
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3asaga Ne3

CocTaBbTe 10 /1Ba MOJICKYJISIPHBIX YPaBHEHHUS PEAKIUI K CIIEYIOIUM HOHHBIM:

Ba®* + CrOs/ — BaCrOy;

NH,;" + OH — NH,OH;

ZnS + 2H'—Zn*" +H,S

3anaya Ne4

Boruncnute pH 0,05M pactBopa cepHON KHUCIOTHI.

3amaya NeS

Kakue u3 cnemyronmx coneil moasepratorcs ruapoindy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIC U MOJEKYJSPHBIC YpaBHEHHsI THIIPOJIN3a COOTBETCTBYIOMIMX coneil. Kakoe
3HaueHue pH (< unu> 7) uMEIoT pacTBOPHI 3TUX COEH?

3agauda Ne6

Haitnure npoussenenune pacrsopumoctu POCly, eciu B 200 M Bojbl pactBopsiercs 2,17 T
3TOTO COEIMHEHMUS.

JlomamrHee 3aganue Ne 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3ananuu 1o teme «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE TIPOLIECCHI»: TIEpBas
3aj1aua orieHuBaercs B 1,5 Oata; BTopas — B 2,5 6aya; TpeThst — B 1 Ga.

3amaua Nel

[Ton6epure KOdhPUITMEHTHI B YpaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
VYKaxuTe TUI KaKJI0M PEaKInu.

PaccunTaiiTe 37eKTPOABMIKYINYIO CHITYy M OMpPEACINTE HAIPaBJICHHE CaMOIPOU3BOIHHOTO
NpPOTEKaHUsT TMEPBOM pEeaKUMW TNpU CTAHAAPTHBIX  YCIOBHUAX, HCIOJIb3YysS 3HAYEHUS
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB:

H] + HsPO;, — J, + H3POs3 + H,0

HNO, — HNO3z; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0O, + H,O

NH4R€O4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3amaua Ne2

CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

BI(OH)g + Na,S,053+ NaOH —

Bi.O; + C —

Mg + HNOs; (paz6) —

3anaua Ne3




Jlanbl 1Be okucauTeabHO-BoccTaHoBuTeIbHBIC mapbl: KNO;, KNOs; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHIAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX  MOTEHIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazanHou cpene (HNOs3). Paccuuraiite 3HaueHue
AIEKTPOABIKYILEH CUIIBI PEaKIIUH.

Jdomammuee 3aganue Ne 5
10 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbI»

B nomammueM 3aganuu mo Teme «DIEKTPOXUMHUYECKHE CHCTEMbI»: IepBasl 3ajgada
orieHuBaercs B 1 Oamt; Bropas — B 1,5 6ana; TpeThs — B 2,5 Oarna.

3anaua Nel

CocTaBbTe 3JEKTPOHHO-WOHHBIC YPAaBHEHHS AJIEKTPOJHBIX MPOLECCOB M MOJEKYJSPHOE
ypaBHEHHE TOKOOOpa3yIolleil peakinu, MpoTeKaroel mpu padoTe rajJbBaHUYECKOr0 AJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapbBaHMYECKOro 3JEMEHTa MpU
CTaH/JapPTHBIX YCIOBUSX.

[TpuHsB NOTEHIMAT aHOJa PABHBIM CTaHIAPTHOMY 3HAYCHHIO, PACCUNTANTE KOHIIEHTPALHIO
KaTHOHOB MeTallyla B KaTOJHOM pacTBope, mpu kotopodt DJIC ranpBaHUYECKOTO 3JIEMEHTa
ymenbiuTes Ha 0,02B.

3azaya Ne2

[IpuBenuTe CXEMBl HJIEKTPOJHBIX TPOLIECCOB M MOJEKYISIpHBIE YpaBHEHHS pPEaKlui,
HPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Kopposuu ranbanomnapel  Co/Ni: a) B kucioii cpeze; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH Macchl aHOJIA IPU KOPPO3HUH B KUCIIOM cpefie 3a 20 MUH, €Clii CKOPOCTh
Koppo3uu coctasmia 0,01 r/d.

3anaua Ne3

CocraBbTe 2JIEKTPOHHO-WOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOLECCOB (aHOJI HHEPTHBIH) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKLIUH, IPOUCXOASIIEH TPU JIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Brrauciure GakTrHueckoe KOIMYecTBO METalIa, IOJYyYeHHOTO Ha KaTOE MPH JIEKTPOIIN3E
Co(NO3),, eciu 371€KTpoH3 IPOBOIMIN B TeueHnH | 4. Brixo MeTaiia mo Toky coctaBii 85%.

VYkaknTe BO3MOXKHBIE MPUYMHBI YMEHBIICHHS BBIXOJda METala IO CPAaBHEHUIO C
pacueTHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM

KoHTpoJibHBIE BONIPOCHI 110 TeMe «XMMHYeCKasi TEPMOAUHAMHUKA»
OCHOBBI XMMHYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHUSI CUCTEMBI.
Buytpennss sueprus. Pabora. Temora.
IlepBslii 3aKOH TEPMOAMHAMUKH (BBIBOL).
OHTanbnus Kak GYHKIUS COCTOSIHUSI CUCTEMbI. DHTAIbIUS 00pa30BaHMsI BEILIECTBA.
TernoBoit 3¢ ¢ext xumuueckoil peakuuu. DakTopsl, BIUAIONIME Ha TEIIOBOM 3(dext
XMMHYECKON PeaKIuu.
7.  Tepmoxumus. 3akoH ['ecca.
8.  Cruencrsus u3 3akoHa ['ecca.
9.  DHrponus Kak GYHKIHUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOJMHAMHUKH.
11. Tpernii 3aK0H TEPMOIUHAMUKHU.
12. Dueprus ['m60ca.
13. HanpasieHnue caMOnpou3BOIBHOTIO MPOTEKAHUS XUMHUUYECKUX PEaKLIUH.

ook wdE

KoHTpoJbHBbIe BOPOCHI MO0 TeMe «XUMUYeCKAsh KHHETHKA)
1. Xwumwnueckas kuHeTHka. CKOPOCTh XUMHUECKON pEeaKIMK U METO/IbI €€ PEryIUpOBaHUsI.
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BnusiHue KOHIEHTpaMi Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOIIUX MAcC).
BrustHue Temmneparypsl Ha CKOpOCTh XUMHUECKoOU peaknuu. [IpaBmio Bant — N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprusi akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KoMIUIeKca. DHEpreTuyecKas guarpamma.

Kpupas Maxkcemna — bosbiimana. DHepreTuueckuii 6apsep.

Karanuruueckue cucTeMsl.

Biusinue xaranuzaropa Ha CKOPOCTh XMMHYECKOM peaKIuu.

I'oMOreHHBIN U reTepOreHHbIN KaTaluus.

KonebarenbHble peakuuu.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOPATUMBIEC PEAKLINH.

KoHcTanTa XMMHYECKOrO0 paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle—Illarense.

BiusiHue KoOHIIEHTpaLKK, JaBJIE€HUS U TEMIIEpaTyphl.

@da30BbIC PABHOBECUSI.

@da3oBble AMArpaMMBbl 1Jis1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHnbie Bonpocsl 1o Teme «PacTBopsn»
ITonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.
PactBopsl. CriocoObl BbIpaXKEeHUs1 KOHLIEHTPALMU PacTBOPOB (MaccoBasi J10Js, MOJIpHast
KOHLEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHASL J10JIsl, TUTP).
Kommrarusasle cBolicTBa pacTBOpoB. MaeanpHblil pacTBOp.
3axonbl Payns: | (ronomerpuueckuit) u |l (30yinockonnueckuii 1 KpUOCKOIIUYECKUIT).
OcmMmoc. Ocmotnueckoe gapieHue. Cxema 0CMOMETpA.
KucnorHo-ocHOBHBIE B3aMMOIEHCTBUS BELIECTB.
Honnast Teopusi KUCJIOT M OcCHOBaHMM AppeHuyca. OCHOBHBIE MOHATUS U IOJIOKEHUS
Teopuu AppeHuyca.
Jucconumanus KUCIOT, OCHOBAaHUM M COJIEW C TOYKH 3pEHMsI MOHHOM Teopuu AppeHuyca
(mpumepsr).
Crenenp auccounanuu. CuibHbIE U clabble AJIEKTPOIMTHI.
Jucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconuayi.
3akoH pa3baBienus OcTBajibaa.
Peakuyuu voHHOro oOMeHa MeEXIy AJIEKTpOJIMTaMu (Ha IpUMepe peakiuil oOpa3zoBaHUS
c11aboro 3JIEKTPOSIUTA, OCAJKa U ra3a).
[Ipou3sBeneHne pacTBOPUMOCTH.
Honnoe npounsseneHue Boibl. BogopoHblid B THIPOKCUIIBHBINA TOKA3aTENH.
IM'maponus coneit. Tunel ruponansa coneu.
KonnuecTBeHHBIE XapaKTEPUCTUKU MPOLiEcca THIPOIN3a.
@DaxTOopHl, BAUSIOUINE HA TPOLIECC TUAPOIN3A.

KonTposbHbie Bonpockl 1o Teme «/lucnepcHbie cHCTEMbI»
I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepeHbIX CUCTEM.
Konnouansie pactBopsl. JInopuibHbie 1 T10()OOHBIE KOJIIOUIBI.
CriocoObl MoTydeHus: KOJIOUTHBIX PACTBOPOB.
CrpoeHne KOJTOUIHBIX YaCTHL.
[IpaBuno dasuca — [leckona.
Y CcTONUMBOCTD KOJIOWAHBIX cucTeM. CTaOMIIN3aToPhI.
Koarynsmus muodunbHbIX 1 TH0(GOOHBIX KOJIJIOUIOB.
CenumeHTanys KOJUIOUIOB.
Koarymnsuus KoJIOuIHBIX paCTBOPOB 3JIEKTPOJIUTAMH.
[TpaBuno Ulynsue — [Mapau. Koarynupyromas ciocoOHOCTb.
Onruyeckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.



13. DnexTpuyecKkue CBOWCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoJibHbie Bonpockl 10 TeMe «OKHCIUTEeIbHO-BOCCTAHOBUTEIbHbIE ITPOLECChD)
OCHOBHbIE IOHATHS TEOPHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHi.
OKHCIINTEIFHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).
OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIM OTEHIIHAIL.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIX PEAKLIUH.
HanpaBneHHe OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKnHﬁ.

LN~ wNE

KoHTpoJibHbIE BOIPOCHI 10 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbD)

1 DnexTpoxumuueckue cuctembl. Kimaccuduxaus sneKTpoXMMHUYECKUX POIIECCOB.

2 DNEKTPOXUMHUECKUE ITPOLIECCH, IPOTEKAIOLINE HAa IPAaHULIE pa3iena «METaJlJI — pacTBOPH.

3. T'anpBanmueckwmii 3nemeHT Jdanusis — SIkoou.

4 DNEeKTPOABUKYIIAS CHJIA TAIbBAHMYECKOTO 3JIEMEHTA.

5.  H3mepeHue >IeKTPOJHBIX MOTEHUHUANOB. P cTaHHApTHBIX SJIEKTPOJHBIX MOTEHIIUANIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSIy HAIIPSDKCHUI.

6 Ypasuenue HepHcra.

7 DNEeKTpOIN3 paciIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE POLIECCHI.

8. O6benunennsiit 3akoH ®apazes. Beixos no Toky.

9.  Kopposus meraiios. Kiraccudukanust KOppO3HOHHBIX IPOIIECCOB.

10. Xwummuueckas KOppO3Hs.

11. DOnexTpoxumuyeckas Koppos3us. AHOJHOE OKUCICHHE MEeTallla M KaTOJAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. TIpumepsl KOPPO3UH B KUCIIOH cpesie U aTMochepHO KOPPO3HH.

13.  CkopocTb KOPpO3UH.

14. 3ammra METaIIIOB OT KOPPO3HUH.

15. 3ammuTHbIE TOKPHITHS.

16. DNEeKTPOXUMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. [ 'anmbBaHUYECKUI DIIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYIISITOPBIL.

19. Xwumuueckue UCTOYHUKHU TOKA. TOMITMBHBIE SJIEMEHTHI.



Ipunoxenne 2
OneHo4HBIE CPeACTBA IS MPOBeAeHUs] MPOMeKYTOUHOI aTTecTallNH

[TpoMexyTodHasi aTTecTalusi UMEET IIeNIbI0 ONPENCIUTh CTEICHb JTOCTIKEHUS 3alIAaHUPOBAHHBIX PE3yJIbTATOB OOYYEHHS MO IUCIUIUIMHE 3a
oTpeieNICHHbINA epUO 00yUeHHUS.

a) HnannpyeMLIe pe3yJdbTaThbl oﬁyt{em/m U OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA HpOMe)KyTOqHOﬁ aTrecramum:

Kon WNHpukaTop noctuxkeHus
OneHouyHbIE CpPEACTBA
UHAMKATOpa KOMIIETEHIIUU

OIIK-1 Cnocoben peliaTrs 3ajiavumn HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIbHOCTH, IIPUMEHAA METOAbI MOACJIUPOBAHUA, MATCMATHYECCKOIo aHajau3a,
€CTECCTBCHHOHAYYHBIC U oﬁmenmlcenepm,le 3HAHUA

OIIK-1.1 Hcnonp3yeT ecTecTBEHHOHAy4YHbIE Ilepeuens 6onpocoe K Ik3ameny:
3aKOHBI ¥ MPUHIUIBI [IPH PEHICHUN 1. OcHOBBI XMMHMYECKOH TEPMOAMHAMHKHU: CHUCTEMa, TEPMOAMHAMHUYECKHUE TMapaMeTphbl
MpaKTUYECKHX 3a1a4 CHUCTEMBI, (YHKIIUU COCTOSIHUSI CUCTEMBI. [IepBbIil 3aKOH TEPMOJIUHAMUKH.

2. DHepreTHkKa XMMHYECKHX MPOLIECCOB.

3. Duranbmus. 3akoH ['ecca u cieCcTBHS U3 HETO.

4. Durponus. YpasHenue bonbumana. Bropoii u Tpetnii 3akoHbI TEpPMOIUHAMUKH.

5. Dneprus 'n66ca. HanpapneHuss XMUMHUYECKUX MPOLIECCOB.

6. Xumuueckas kuHeTHKa. CKOpOCTh XUMHUECKOM peakiuu. CpeqHsst U UCTUHHAS CKOPOCTH
peaxkuuu. Kunetnueckas Kpupas.

7. CKOpOCTb peakIMM U METOJIbl €€ peryJTupoBaHHMsL.

8. Bmmsame Temmeparypsl Ha cKopocTh peakiun. [Ipasuio Bant-I'odda.

9. DHeprus akTHBalMU. AKTHUBHPOBAaHHBII KOMIUIEKC. YpaBHEHHE AppeHuyca.

10. Karanmu3aTopbl 1 KaTATUTHYECKAE CUCTEMBI. | OMOTCHHBIN KaTam3.

11. KatanuzaTopsl ¥ KaTaJIUTHYECKUE CUCTEMBI. | eTeporeHHbIi KaTtanus.

12. Xummueckoe paBHOBecne. KOHCTaHTa XUMHUYECKOTO paBHOBECHSI.

13. Cmemenue xumuueckoro paBHoBecus. [punmun Jle [aTense.

14. PactBopbl. CiocoObI BhIpaskeHHsI KOHIIEHTPAIUK PacTBOPOB.

15. PacTBopbI 251eKTpOoauTOB. CTENEeHb U KOHCTAHTA YJICKTPOIUTHIECCKON TUCCOIUAN. 3aKOH
pazb6asnenus OcTBaibaa.

16. Incconmanysi KUCIOT, OCHOBAHHM, COJei. AM(OTEpHBIE IIEKTPOJIUTHL.

17. PactBopumocTb. [IponsBeneHre pacTBOPUMOCTH. YcIOoBHE 00pa3oBaHMs W PAaCTBOPEHUS
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OCaJIKOB.

18. Jlucconmanust Boabl. MloHHOE ipou3Benenre Bosl. pH.

19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.

20. Jlucnepcupie cuctembl. Knaccudukanus. JinodpunsHbie ¥ TM0HOOHBIE KOJITOUIBIL.

21. CtpoeHue KOJUTOUHBIX YaCTHII.

22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.

23. OKUCIIHTEITFHO-BOCCTAHOBUTEIIHHBIC CBOMCTBA BEILIECTB. Knaccudukanms
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKoHbl Dapajes. DIeKTPOIHBIN TOTCHIIHAI.

25. N'anpbBaHnYeckmii aemMeHT Janusis SAxkoou.

26. DIIEKTPOXUMHUYECKUE CHCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpuMeHeHHE IIeKTpoIIH3a.

27. DnexTponu3. AHOIHBIN U KaTOAHBIN MPOIIECCH MPU ANIEKTPou3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppos3un. CriocoObl 3aIUTH METAIIOB OT KOPPO3UH.

OIIK-1.2

Pemraer CTaHJapTHBIC
npodeccuoHaJdbHBIE — 33/aud ¢
NPUMEHEHUEM  OOIIEUHKEHEPHBIX
3HAHUU

Ilpumepnvie npakmuyeckue 3a0aHuA 011 IK3IAMEHA:

1. HanucaTb 3J€KTPOHHBIE ypaBHEHUS 3JIEKTPOJHBIX IPOLIECCOB, YPAaBHEHUE CyMMapHOH
TOKOOOpa3yromei peakiuu, BeaucanTh JJ]C raipBaHUYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

2. HammcaTh MOHHBIE W MOJIEKYJSIPHBIE ypaBHEHUS peakiuii rupponmsza comeit: KsPOy;
Na,SOqy; ZnC|2.

3. 3aKOHYUTH YPaBHEHUSI peaKkluii, HAIUCAB UX B MOJIEKYJISIPHOM U MOHHOM (popmax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcua kanbims cogepxurcs 478,8 r Ca(OH),. IlnoTHOCTh pacTBOpa
1,14 v/mn. Paccuuraiite: w(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KoCr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. Hammcarp 3JIEKTPOHHBIE YpaBHEHUs AJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CyMMapHOU
TOKOOOpa3yromiei peakuuu, BeIUcIuTh J/IC raqpBaHUYECKOro 3JIEMEHTA, €ClIM KOHUEHTpaIuu
MOHOB METAJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/]I.

7. 3aKOHUNTH YpaBHEHHsI PEaKIIMii, HAIMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
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NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTp ypaBHEHHs peakiluii rHapoJik3a B MOJEKyIipHOM U HOHHOM Buze: Aly(SO4)s,
KCI, Na,SOs.

9. Hanmcare 3J€KTPOHHBIC YpaBHEHHS DJICKTPOIHBIX IMPOIECCOB, YPAaBHECHHE CYMMAapHOM
TOKOOOpa3yromel peakiuu, BeIMUCIUTh DJ[C raJlbBAHHYECKOTO 3JIEMEHTa, €CIIM KOHIICHTPAIUN
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynsdar amomunust maccoit 36,4 T pactBopuiu B 100 r Boasl. [ITOTHOCTH MOTYy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: o(Al2(SO4)3); Cum; Cox; Cmy N(A(SO4)3) 1 N (H0); T.

11. Hammcate 37€KTPOHHBIC YPaBHEHUS AJICKTPOJIHBIX MPOIECCOB, YpaBHEHUE CYyMMAapHOMH
TOKOOOpa3yromiei peakiuu, BerauciuTh J/IC raibBaHUYECKOro 3JIEMEHTa, €CJIM KOHIEHTPAIUU
MOHOB MeTaiuioB paHsl: [Mn?*]=0,01 mouns/x1, [Ag*]=1,0 Mob/1.

12. 3aKOHYHTH ypaBHECHUS PEAKIIUi, HAITKCAB UX B MOJICKYJISIPHOM U HOHHOM BHJIC:

MnS + H,SO,4 —, Fe(OH); + NaOH —, NH4C1 + KOH —.

13. OnpenenuTte TEPMOIUHAMUYECKYIO BO3MOXHOCTh MTPOTEKAHUS PEAKITUH
CaO + 2Cuy= CaC; o + CO), AH; = 460 x/[x npu cranmapTHeIX ycinoBHuax. Paccuuraiite
TemrepaTypy Hadana peaknuu, ecau S(CaO)=38 [Ix/monb K; S(C)=6 Jx/mons K; S(CaCy)=
70x/monb-K;  S(CO)=197 dx/monb-K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. OnpenenuTte TEPMOIUHAMUYECKYIO BO3MOXXHOCTD ITPOTEKAHUS PEAKITHH
2 Cly iy + 2 HOy =4 HCl ) + O, (), AH; = 115,6 /I mpu cTaHAAPTHBIX YCIOBHAX. PaccunTaiite
Temneparypy Havana peakuuu, eciu S(Cl2)=223 Jx/mons-K; S(H20)=189/x/mons K; S(HCI)=
187 Ix/moins-K; S(02)=205 JIxx/momb-K.

16. Hamucath ypaBHEHHUS peaklMi THIpOJiM3a B MOJIEKyJIsspHOM U moHHOM Bujae: CrCls,
NaNO3, K,COs.

17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:

K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuus MpoTeKaeT Mo ypaBHeHuto H, ) + Iy = 2 Hly. Havanenas
KOHIIeHTpalus Bogopoaa 2,1 mone/n, moga 1,5 mons/n. Bo ckonbko pa3 M3MEHUTCS CKOPOCTh
peaxiuu, koraa npopearupyet 30% Bonopozaa?
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19. B 640 mn Boawl pactBopuiu 160 r xiopuna »kenesa (III). ILnoTHOCTH MOIy4eHHOTO
pactBopa 1,032 r/mi. Paccuunraiite: w(FeCls); Cy; Coi; Crm; N(FeClg) u N (H20); T.

20. Omnpeaenure TEPMOIMHAMUYECKYIO BO3MOXHOCTh MPOTEKAHUS PEAKITUU
CS; () 13 Oy(n==CO; () + 2 SO, (1, AH, = -1075 /I pu cTaHAapTHBIX ycloBusx. PaccunTaiite
TemrepaTypy Havana peakiuu, eciin S(CSz)=151 Ix/monb-K; S(02)=205 dx/monb-K; S(CO,)=
213 Ix/momns-K; S(SO2)=248 JIx/moib-K.

21. Peaknus uger mo ypaBHeHHIo: 2 Hy ) + Sy () = 2 HyS). HavanbHas xoHIEHTpaius
BOJIOpoJia 2 MOJIB/J, cephl 1,5 Mouib/n. Onpenenurte Bo CKOJIBKO Pa3 U3MEHHUTCSI CKOPOCTh PEAKITHH K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. OmnpenenuTe TEPMOJIUMHAMHYECKYI0 BO3MOKHOCTD IIPOTEKAHUS PEaKIUH
22nS ¢+ 3 Oy =2 2ZNn0 () + 2 SO, (), AH; = -890 Ik 11pu cTaHAapTHBIX yclaoBuUsX. Paccunraiire
TeMIlepaTypy Havana peakiuu, eciau S(ZnS)=58 Jx/monb K; S(0,)=205/1x/monb K; S(ZnO)=
44 JTxx/monb K; S(SO2)=248 JTx/monb K.

23. HavanbHble KOHLEHTPALUN UCXOHBIX BellecTB B peakuuu: 2 SOy ) + Os () = 2 SO3 ()
obutn paBHBI 1,8 Monw/nm SO; u 2,4 Monw/im O,. Bo CKOIBKO pa3 M3MEHUTCSI CKOPOCTh PEaKIUU K
MOMEHTY, Korja npopearupyet 0,8 mons/n SO,?

24. B pactBope optodochopnoit kuciaorsl Macco 1200 r um mimotHocthio 1,153 r/mn
conepxkutcs 312 r H3PO,. Paccunraiite: ®(H3zPO,); Cy; Cox; Crmy N(H3PO4) u N (H0); T.

OIIK-1.3

IIpumensier METO/IbI
MOJEIINPOBAHUS "
MaTEMAaTHYECKOTO  aHalu3a Ui
pelIeHUs 3a/ay TEOPETUYECKOro U
MIPUKIIAHOTO XapaKTepa

Ilpumepnvle npakmuyeckue 3a0anus:.

1. Ina peakumu CHy ) + CO2 ) =2 CO () + 2 H; () onpenenure BO3MOKHOE HAIIPAaBJICHHE
CaMOIIPOM3BOJILHOTO TEUEHUsl PEeaklUW MpU CTaHJApPTHBIX YCIOBUAX U Ipu Temmeparype T
=927°C, ecnu TemIoBON 3P EeKT peakuu 10 3aJaHHOH TeMIIepaTypbl He U3MEHUTCS. YKaxXHTe: a)
BBIJIETISIETCS] UJIM TIOTJIOIIAETCSl SHEPTUs B XOJ€ peakuuu; 0) NpUUMHY HaWIEHHOTO M3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajla peaKkiiy.

2. BeIpazute yepe3 KOHIIEHTPAIMA peareHTOB KOHCTAHThI PAaBHOBECHS CIEIYIOIINX PEaKIIHil
Nory + 3 Hoy = 2 NH3y, AH = -92,2 xJIk. YkaxuTe HamnpaBleHUE CMEIEHHUsS XUMHUUYECKOIro
paBHOBECHSI ATUX PEAKIUil: a) MpU MOHMKEHUN TEMIEPATYPhl, €CIIU JaBJI€HHUE TOCTOSHHO; 0) Mpu
MOBBILIEHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CkoIbKO MUJUTAIUTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IIOTHOCTHIO 1,84 /M
norpedyercst 11 npurorosieHus 2 1 0,25M pactBopa?
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4. Kakue w3 cieayrommx cojeit moasepratorcss ruaposnsy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISAPHBIE YPaBHEHMsI THIPOJIHM3a COOTBETCTBYOIIUX cojeil. Kakoe
3HaueHue pH (< wimn> 7) UMEIOT pacTBOPHI ITUX COJIEH?

5. 30716 rEAPOKCHIA MarHus nojaydeH myrem cmemuBanus 0,02 1 0,011, pacteopa MgCl, wu
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUIl MOTYICHHOTO 30JI M HAIHIINATE
bopMyIy ero MUIIEIUIHI.

6. PaccunTaiiTe JIEKTPOJABIDKYIIYIO CHITY U ONIPEICITUTE HAPABICHHE CaMOIIPOU3BOJIIEHOTO
MPOTEKAHUS peaxkiuu npu CTaHJIapPTHBIX YCIOBUSIX, UCIIOJNB3YS 3HAYEHUS
OKHCIIUTEINBHO-BOCCTAHOBUTENBHBIX ToTeHnainos H) + HiPO, — J, + H3PO; + H,0.

7. TlpuBenuTe cXeMbl JJIEKTPOJHBIX IMPOLIECCOB M MOJICKYJISIPHBIE ypaBHEHUs peakluH,
NPOTEKAIOIIUX [IPU AIICKTPOXUMHUYECKOW Koppo3un ransBanonapsl  Co/Ni: a) B kucioii cpee; 0)
BO BJI&XKHOM Bo3ayxe. Omnpenenute yObUIb MACChl aHOJIA TIPU KOPPO3HUH B KUCTION cpefe 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHSI SJICKTPOJHBIX MPOILIECCOB (aHOA UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEAKITUH, IIPOUCXOSIIEH pu dtekTpoinse pactBopa CoSOy,
Brrancnute pakTudeckoe KOIMYECTBO METaINIa, MOJTYYEHHOTO Ha KaTOJIE P IIIEKTPOIU3e
Co(NO3)2, eciu 3JIeKTPOIH3 MPOBOAKIM B TeueHHH 1 4. BhIxoa MeTasia mo ToKy coctaBui 85%.
YKaXuTe BO3MOXKHBIC TPUUUHBI YMEHbBIIIEHHUS BBIX0/Ia METaJlJIa IO CPABHEHHIO C PACUETHBIM.




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlLleHUBAHUS:

[TIpomexxyrounast arrectanmus Mo AucHUIIIMHE «OOm@as M HeopraHuyecKas XHUMUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUM, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM MUCLHUIUIMHE MPOBOIMTCS B YCTHOH (pOpME MO 3K3aMEHAMOHHBIM
OousietaMm, Kbl M3 KOTOPBIX BKIIIOYAEeT 2 TEOPETHUYECKUX BOIPOCAa U OJHO MPAKTUUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe U TJIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics JeMOHCTPUPYET CPEIHHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC OIIMOKN, HETOYHOCTH, 3aTPyJHEHHS IPY AaHATUTUIECKUX OTIEPALHAX, IEpEeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLECHKY «YAOBJIEeTBOpPHTEJbHO» (3 Oamia) — oOyyarouuiicss JEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€¢ KOHTPOJIBHBIX MEpONPHUATHI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBISICTCS OTCYTCTBHE OTHCIBHBIX 3HAHWI, YMEHUWH, HAaBBIKOB,
OOy4JaroOIIMICs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHUS MpPU OINEPHUPOBAHUM 3HAHUSMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oayia) — 00y4yarouuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh MHTEIUIEKTyalIbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYyIOBJIeETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss HE MOXET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOM3BEICHHUS U OOBSACHEHHS HHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



