MMHUCTEPCTBO HAYKY U BBICILIET'O OBPA30OBAHMUS
POCCHUNCKON ®ENEPALIMHA

DenepanbHOe rocyapeTBeHHOE O10KETHOE 00pa3oBaTeNbHOE YIPEKIACHHE
BhicIIero oOpa3oBaHus
«MarHuTOropcKHii rocylapcTBeHHbLI TeXHUYecKuH yHuBepeuteT um. I.U. Hocosan

VTBEPKJIAIO
- Mupexrop UMMuM
A.C. CaBunos

15.02.2022 r.

PABOYAS ITPOI'PAMMA JUCIUIITIMHBI (MOY JIST)

OBIIJAA W HEOPITAHHYECKAA XHMHUA

Hamnpagnenne noAroTOBKH (CENHAIBHOCTS)
22.03.02 Merayprus

HanpasneHHocTs (npoduis/cneunannsanns) nporpamMmMel
Texnonoruu u nudposoe yrnpasieHHe NpoLeccamMy NPOU3BOICTRBA HEPHBIX METAIUIOB U CIIJIABOB

YpoBens Bbicniero odpaszosanus - GakasaBpuar

®dopma 00yyeHus
oyHas

Hucturyt/ hakymerer UHCTHTYT MeTalIypriy, MAIIHHOCTPOCHHS H MaTepHanoo0paboTku

Kagenpa Merannypruyu ¥ XHMHYECKHX TEXHOIOTHI
Kype 1
Cemectp 1

MarunToropek

2022 ron



PaBouas nporpamma coctapriena Ha ocHose ®I'OC BO - GakanaBpiar 10 HaNpaB/ieHHIO
nozxrotosky 22.03.02 Mertantyprus (npukas MunoGpuayku Poccun ot 02.06.2020 1. Ne 702)

Pabouas mporpaMma paccMoTpeHa 1 ojo0pena Ha 3ace1;aﬂ"‘ 1 Kadenpsl Mem1ypruu H
xaMHueckux TexHonoruit 17.01.2022, nporokosn Ne 4

3as. kadenpoi ;‘%(*’1‘0 ~~  A.C. XapueHko

Pabovas mporpamMma 0106peHa METOAHYECKOH Komuccneﬁ UMMuM
15.02.2022 r. mpotokos Ne 6 e
I'IpeucenaTenb 3 A.C. CaBuHOB

PaGoyas nporpaMma cocrasieHa: ;
nonent xkadeapsl MuXT, kana. TeXH. HayK é;é E.C. MaxoTkuna

Peuensent X /
JIONEHT Kadeapbl XHMMHH, KaH/l. TEXH. HayK S, JLI". Konsina




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)
22.03.02 Metannyprus

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
TexHonoruu u U poBoE yrpaBiIeHUE MPOLECCAMH TPOU3BO/ICTBA YEPHBIX METAIJIOB U CIIJIABOB

VYpoBeHb BhICIIET0 00pa3oBaHus - OakanaBpuar

®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 22.03.02 Meramnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

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

3aB. kadenpoit A.C. XapueHko

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

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

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




JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

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

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




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 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

beszonacHoCTh KH3HEACATETLHOCTH

Okonorus

MopenupoBaHue NporeccoB U 00bEKTOB B METAJLTYpTrUU

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

OCHOBBI METAITYPrUYE€CKOr0 MPOU3BOACTBA

duznyeckas XUMHS

duznyeckas XUMUS MUPOMETAIITYPTUUECKUX [TPOLIECCOB

MarepuanoseneHnue

OCHOBBI MUHEPAJIOTUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMs MUCHMILIMHBI (Moayiysi) «OOIias M HeopraHUuYecKas XMMUs»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CrnocobeH pemaTh 3agayd NpOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHbIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKHX 3a1a4

OIIK-1.2 Pemraer cranmapTHele nOpoQecCHOHATbHBIE 33aJaud C NPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUYECKOI0 M MPUKJIATHOTO 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

oTyera o
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
- OIIK-1.3
3amanue Ne 3.
CaMOCTOSITENIbHOE
Tectuposanue.
n3ydeHue
yuebHO u
HayJHOU
JIATEPaTypPhIL.
- ohopmieHHE
oTyera o
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
JATEPaTypHL.
- oopmiieHne
oTyera o
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.
n3ydeHue
yueOHOH U
Hay4HOU
JIUTEPATYPHI.
- oopmiieHne
oTyera no
nabopaTopHOi
padore; 3amura
- peruere nabopaTtopHoi
JIOMAaIIHETO AGOTEL OIIK-1.1,
1.6 DneKTpOXMMUYECKUE CHCTEMBI 14 | 6/41 5,3 3aganus Ne 5; P ) OIIK-1.2,
JlomanHee
- OIIK-1.3
3aganne Ne 5.
CaMOCTOSITETbHOE
TectupoBanue.
U3y4YCHHE
yuebHO u
Hay4HOU
JIUTEPaTypPHIL.
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

B npomecce mnpenogaBaHus IUCHUIUIMHBL «XUMHS» MPUMEHSETCS TpPaJAUIIMOHHAS
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHBIE TEXHOIOTHH.

Jlexuuu npoxoAsT Kak B UH(GOpMaIMOHHON (hopme, TJIe UMEET MECTO TOCIIEI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJICTBAMU, TaK U B (hopMe JeKInii-Oece bl Wil IUajora ¢ ayAuTOpUen, JeKIuil
C IPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepuai 3apaHee BBIJACTCS CTYIEHTaM JJI CaMOCTOSTEIbHOIO HM3y4YEHHS, AJIs MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIMSI IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[ToMuMO 3TOrO B JIEKIUU MOTYT MCIHOJIb30BATHCS AJEMEHTHI MPOOJIEMHOIO M3JI0KEHUSI.
Oco0oe MecTo B mpolecce MpernofaBaHUs IUCHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIMHU C
UCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XHUMHUYECKOTO OHKCIEPHUMEHTa, KOTOPBIA TMO3BOJSET
HanOoJiee MOJIHO Peajr30BaTh METOJA MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTaHOBKY HpobieM ¢
MOMOIIBIO IEMOHCTPAIMH SABICHUM, peaKIMii U1K POLIECCOB.

s peanuzanuy WHOOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
MPOBOASATCS JICKIMU-BU3YAIM3allMH, B XOA€ KOTOPHIX U3JI0KEHUE TEOPETUYECKOr0 MaTrepuana
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKIMOHHBIN MaTepual 3aKpervisieTcss B XoJe J1ad0opaTOpHBIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMH BemecTBamu. Ha maGopaTopHbIX
paboTax BBIMOJIHSIIOTCS TPYIIOBBIC WM WHAUBHAYalIbHbIE 3a/laHUs IO TpoiaeHHol Teme. [Ipu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHH HCIOJIB3YETCS] METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJIIET YCBOUTH MaTepHall MyTeM BBISBICHHS CBA3€H MEXIy KOHKPETHBIM 3HAHHUEM H €ro
npuMeHeHueM. Kpome Toro, uenecooOpa3HO HCIHOJb30BaTh TEXHOJOTHIO KOJJIEKTUBHOTO
B3aUMOOOyYeHHus (MapHyro paboTy) TpexX BHUAOB: CTaTHYecKas Iapa, JUHAMHUYecKas IMapa,
BapHallMOHHAsl [apa; COBMENIas €€ C TEXHOJIOTHEH MOIyJbHOro o00ydeHus. BpinmoiaHus
AKCIIEPUMEHT, oOydaromuecss (HOpMyIUpPYIOT OOOOIICHHBIE BBIBOJIBI 1O CEPUH OIBITOB,
UCIIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUS.

CamocrodarenbHas paboTa oOy4arolMXcsl BKIOYaeT B ce0si caMble pa3HOOOpas3HbIe
(bopMbI yueOHON AEATEIbHOCTU: BBHINOJIHEHUE JIOMAIHUX 3a/laHui, 3aBeplieHre 0QOpMIICHHUS
71a00paTOpHBIX paboT, MOATOTOBKA K MPAKTUKYMY, U3yd€HHE OCHOBHOT'O U JIOTIOJHUTEIHHOTIO
MaTepuaia Mo y4yeOHMKaM W MOCOOMsM, YTEHME M HpopadOoTKa HAy4yHOW JHUTEpaTypsl B
6ubnuoTteke, HanMcaHue pedepaToB U KypCOBBIX paboT, MOJArOTOBKA K KOJJIOKBHYMaM, 3a4eTam,
UTOTOBOM arrectanuu.CaMocTodTeNbHass paboTa 00ydaromMXxcsl JoJKHA ObITh HampaBlieHa Ha
3aKpeIUIEHUs] TEOPETUUYECKOr0 MaTepHasa, U3JI0)KEHHOT 0 IperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHUSM,
BBITNIOJTHEHHE IOMAIIIHUX 3aJJaHUi ¥ TOJATOTOBKY K PYO€KHOMY U 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHNnU pyOEKHOTO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/la4aMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHM MPaBUIBHOCTH, 00beMa, TIIyOUHBI
3HaHWW, YMEHUH, HaBBIKOB, IOJIYYEHHBIX [IPH U3YYEHUU Kypca Hapsy C BBIABIECHUEM CTEIIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJyYE€HHBIX 3HAHUN, YMEHHI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT DKCIEPUMEHTHUPOBATH C HOBBIMU
dopmamu koHTpoJis. OOyuarolmuMcsl MpeUIaraloTcsl TECTbl U 3aJaud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpoBepKHU. B oTiamume oT OOBIYHOTO TECTUPOBAHHS TaKOH
Croco0 KOHTPOJSL MO3BOJIAET CTyJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YarOIIMXCst
[TpencraBneno B mpuioxeHun 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Beicmiee obpasoBanue:. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIMN.

2. Konsina, JI. I'. Xumus : yaebnoe mocooue / JI. I'. Komnsina, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. sKkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamienus: 14.10.2019). - MakpooOBeKT. - TEKCT : 37IEKTPOHHBIM. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckui yH-T um. I'. . HocoBa. - Marautoropck :
MI'TY wum. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true  (mara oOpamenus: 14.05.2020). - Makpooosekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcubie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuudeckuit yH-T um. I'. M. HocoBa. - MarauTtoropck
: MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 22.10.2019). - Makpooosekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakliiu. OCHOBBI AJIEKTPOXUMHUH !
yueoHoe mocobue / JI. I'. Konsina, O. P. Mymuna ; MI'TY. - MarauTtoropek : MI'TVY, 2015. - 58 c.
: HIL., TabJ1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true = (mara oo6pamenus: 14.10.2019). - Makpoobbekr. - TekcT
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumndeckas kuHeTHka. COCTOSIHME XMMHUYECKOTO PaBHOBECHS !
npaktukyM / O. A. Mwumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL:
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9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OeclieueHUe AUCIUIUINHBI BKITIOUAET:
VY4yeOHble ayIUTOPUM Ul NPOBEAEHUS 3aHATUH JIeKUMOHHOro Tumna. OcHalleHue:
MynbTuMeauiHbIE CPEICTBA XPaHEHUS], IEpeauu U MPeACTaBIeHUs UHPOPMAILIUH.

VYueOHbIe AyauTopun Uik MPOBCACHUA Ha60paTOpHLIX SaHHTI/Iﬁ,

TPYIIOBBIX U

WHJIUBHUIYAJIbHBIX KOHCYJIbTAl[MM, TEKYHNIErO0 KOHTPOJS U IPOMEXKYTOYHOW aTTECTALMH.
Ocnamenne: OOopynoBaHUE JUIsl BBINOJIHEHHs J1a0OpaTOpHBIX paboT, XMMHUYECKas IOCyaa,
peaxkTuBbl, HarisiHbie MaTepuabl: TaOIHIIbI, CXEMBbI, IITaKaThI.

[TomerieHus A5 caMOCTOATENBHON paboThl o0yvaromuxcs. OcHatienue: IlepcoHanbHbie
KomibioTepsl ¢ maketom MS Office, Beixogom B MHTepHET M ¢ IOCTYNOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenuss g XpaHeHUs U OPOPUIAKTHYECKOro OOCTYXHBaHUS  y4yeOHOro

obopynoBanus. Ocnamenue: Cremnaxw,

ceiipbr U1 XpaHeHus ydeOHOro oOOpYyIOBaHUS.

NHCcTpyMeHTHI 1711 peMOHTA JIA00paTOPHOTO 000PYI0BAHUS.
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IIpunoxenne 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa 0OydaromUXcs IMOJpa3JessieTcsl Ha ayAWTOPHYIO, KOTOpas
MMPOUCXOAUT KaK BO BpEMA Ha60paT0prlx 3aHHTHI>i, TaK U Ha IUIAHOBBIX KOHCYJIbTAlMAX, U Ha
BHEAYIUTOPHYIO, TPOUCXOIAIIYIO BO BPEMS IIOATOTOBKH CTYIEHTAMH OTYETOB 110 TaO0OPATOPHBIM
3aHATHUAM U BBIITOJIHCHUSA JOMAaIIIHUX 3aI[aHI/II>'I.

AynuTopHas CcaMOCTOSITENIbHAsE paboTa OOydYaromIuXcs MPEANOoaracT MPOXOKICHUE
TECTUPOBAHUSL 10 KAXKAOMY pas3ieny IUCHUIUTHHBL. TeCThl BKJIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKHUE 3aJaHMs, OTBETHl HAa KOTOPBIE TPEOYIOT TIyOOKOr0 MOHMMAHUS H3Yy4EHHOTO
MaTepuana. TecTbl MOCTPOEHBI €AMHOOOPA3HO: K KAXKAOMY BOIPOCY MpEnaraeTcs YeThIpe
BapHaHTa OTBETOB, CPEU KOTOPBIX OJUH WU HECKOJIbKO MpaBUbHBIX. OOpaboTKa pe3ynbTaToB
OCYILECTBIISICTCS IIYTEM COIOCTABJICHUS MOJYYCHHBIX PE3y/IbTaTOB C ATAIOHHBIMU U TPOTEKACT
O4YeHb ObICTPO. MakcuMallbHOE KOIMYECTBO OAIJIOB B Kax10ii Teme Kypea — 10.

BapI/IaHTbI TEMAaTHYE€CKHUX TECTOBbIX 3az[aﬂm71 AJIsl TEKYIIEro KOHTPOJIst
XuMuuyeckas TEPMOANHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IIECTh 3aJJaHUN OLIEHUBAIOTCS B
0,5 6amra, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) TPOIYKTHI XMMHUYECKON peaKInu
B) PpPEaKLMOHHBINA COCY]
I) MCXOJAHBIE PEAareHThbl U MPOIYKThl PEAKIINH
2. TlepBblif 3aK0H (MepBOE HaYaJI0) TEPMOJTUHAMUKHN MAaTEMaTUUECKU 3aMUChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)

6) K=R/Na r AU= Q-W

3. B sk3oTepMuueckoil peakium:
a) PHTAJIBINS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)

0) TermoBoii o ekt peaknuu orpuriarencH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS

4. CrangapTHbIE TEIUIOBBIE 2P PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q013°"
6) AHozgg F) AHct
5. Kakue u3 MpUBEICHHBIX PEAKIU SBJISIOTCS SHIOTEPMUYECKHUMU?
a) 1/2 No+ 3/2 H,= NH3; , AH = — 46 K]I)/Mo1b
6) H,+4/20,=H,0, AH = -242 K]I:x/MoI1b
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/Mo01b
r) 1/2H;+1/2 I,= HI, AH = 26 K]Ix/Moib

6. Kakas u3 HanmMcaHHBIX HWXKE PEaKIMi OTBEYAeT TEIUIOTe oOpa3oBaHMs 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 BoccranoBnenuu 16r okcuga menu( || ) mo peakuus :
CUO () + C (rpagur) = CU (o + CO (y, morsotmiiock 22 K/l 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
CaMOIIPOM3BOJILHOTO TEUYCHHSI PEAKIMH TP CTAaHJAAPTHBIX YCIOBUSX W MPHU TEMIIEpaType
627°C.

BemtectBo AH®9s (K[Ix/Momn) S°9s  (dx/Monp*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HauYeHUs OSHepruu [MOOCa TpH CTAaHIAPTHBIX YCIOBHSX, IPH
temriepatype 627°C u TeMmriiepaTypy Havajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMeHseTcs SHTPONHUS IPU Pa3N0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs T) HE 3HAI0
10. lanHast peakims:
2KCl10; (TB) —2KCl (TB)+302 o) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarnpaBJIeHUU ') HE 3HAI0

XuMHu4YecKass KHHETHKA

B Tectax nmo teme «Xumudeckas KHHETHKa»: NIEPBOE, BTOPOE, TPEThE, UETBEPTOE U MATOE
3agaHus orieHuBatotcs B 0,5 6asuia; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
OJWHHAIaTOoe — B 2,5 Oaia.

Tecr Ne 1
1. Pazgen xumMuM, U3y4armuid CKOPOCTH U MEXaHU3Mbl XUMHUUECKHUX PEaKIUii, Ha3bIBaeTCs
a) XMMHUYecKast TepMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHUKA
2. CkopoCTh XMMHUYECKOH pEaKIiu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJIHOCTBIO PACXOyeTCsl OJTHO U3 UCXOJHBIX BELIECTB
0) M3MEHEHHEe KOJIMYeCTBa BEUIECTBA PEareHTOB (WM MPOIYKTOB) pEaKIMH B E€AUHUILY
BPEMEHHU B €JMHULE 00beMa
B) KOJIMUYECTBO BEILECTBA POJYKTOB PEAKIIMK K MOMEHTY OKOHYAHUS PeaKLuu
3. B Kakux eJMHMIAX BBIPAXKACTCS CKOPOCTh XMMUYECKOH peakiuu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB? C
4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHii?
a) OT IPUPOJIbI PEATUPYIOLINX BEILECTB



0) oT TemIeparypsl
B) OT 00beMa PEaKIIMOHHOTO COCy/Ia
5. CocrossHHE XWMHYECKOTO pPABHOBECHS OOPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOTYKTOB PEAKIIH
0) SHepruei akTUBH3aUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceIBaeTcsl BBIpOKEHHE JUIsI CKOPOCTH PEaKIUH
4 NO ™t 6 H,O =4 NHg(r) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H.0]°
7. Kax 3anuimeTcs BeIpakeHuUE JUIsi KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
8) Kr = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha JuarpaMMe ToKa3bIBaeT 3HaUYeHUe TerioBoro 3ddexra peaknun?
a)l

B) 3
1 | 3

v

XOJl peakuu

9. UYro MOXHO cKa3aTh O peakiiy, H300paXeHHOM Ha TuarpaMMe K Borpocy 87

a) DK30TepMUYECKast peaKIIus

0) sHIOTepMUYECKast PeaKIIHs

B) PEAKIIHsI OMHICHIBACT COCTOSTHUE PaBHOBECHS

10. PaBuoBecwue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIIaeTcs BICBO.

a) IPU MOHMKEHUHU TeMIepaTypbl

0) IpH MOBBIILIEHUU TEMIIEPaTyphl

B) IIPH MOBBIIICHUH JIaBICHUS

11. JInsa peakuuu Cy + 2 H 5 ) = CH 4 () Ipu HEKOTOPOIA TemIiepaType KOHCTaHTa PaBHOBECHS

pasHa 0,8. PaBHOBecHast KOHIIEHTpalus BoJopoJa paBHa 1,2 MoJb/11. BeruucauTe UCXOIHYIO

KOHIICHTPAIIUIO BOJIOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI
B Ttecrax mo Teme «PacTBopbl»: mepBoe 3aaHHe OIleHUBaeTcst B 1 06ami; BTOpoe, TpeThe,

YeTBEPTOE, IIATOE U 1IecToe 3aaHus - B 1,5 6amia; cenpbMoe, BOCbMOE, AEBATOE U AECATOE — B
0,5 6amna.



Tect Nel

1. s ypaBuenus peakiun Cu SO, + KOH —... cokpaliieHHOe HOHHOE ypaBHEHHE 3aITUIIETCS B
BUJIE

1) 2K*+ S04 = K,SO,

2) Cu®* +S0,% + 2K" + 20H™ = Cu(OH)2d + K,S0,

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H™ = Cu(OH).4
2. Macca (B 1) xnopuaa Hatpus B 300 mut 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
11 2)2 3) 11 4) 13

4. Ins noxasnenus runpoiunsa xiaopuga xpoma (I1I) cnemyer

1) noGaBHUTH CONITHYIO KUCIOTY

2) 100aBHTH MIECTOYb

3) pas30aBHUTH PaCTBOP BOAOM

4) TMOBBICUTH TEMIICPATYPY
5. B pa30aBneHHOM pacTBOpe, MPUTOTOBIECHHBIM M3 TUAPOCYIb(}aTa KaldblUs U BOABI, CyMMa
K03 PHUIIMEHTOB B ypaBHEHUH HEOOPATUMOW AMCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2) 4 3)5 4) 6
6. PacTBOpHMOCTB OKcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Onpenenute Ipon3BencHHE
pactBopumoct Ag2C,04

1) 5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLICHHE

1) macchl BelecTBa K Macce BObI

2) KOJMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBa BEIIeCTBA K 00BEMY pacTBOpa
8. K cmaObiM 31eKTpoIMTaM OTHOCUTCS ...

1) THAPOKCHT aMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpHUa KaabIHs

4) MmapraHioBas KHCJI0Ta
9. I3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEIOYHYIO HIIH KACITYIO CPEy.
IIpnunrHO¥ 5TOTO ABISAETCA ...

1) snektponu3 conei

2) JUCTIPOIIOPIIMOHUPOBAHUE COTEH

3) ruapaTtupoBaHuUE coyiei

4) Tuaponu3 couen
10.3nauenne PH uncroit Bojsl ipu 25°C cocraisieT

1)1 2)7 3)0 4) 10
MarnuTtoropckuii Texunaeckuil yausepeuret uM. [.J11.Hocosa

JAucnepcHble cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YSTBEPTOC 3aaHUS
OIICHMBAIOTCSA B 1 0ajur; mATOC U IISCTOC 3aJaHus - B 3 OaJuia.

Tect Nel

1.  Vkaxure pazmepbl 4aCTHUI] KOJJIOUIHBIX CUCTEM



1) w™eHbiie 1 HM
2)  Gombire 100 HM
3) orl M mgo 100 am

2. Kakuwe wmoHBI crOCOOHBI BBI3BaTh KOATYISAIUIO KOJUIOMJA, YACTUIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moISApHBIC MOJIEKYIT

3. Jlnmga Kakoro 3JEeKTPOJIUTAa MOPOT KOAryJSIUH KOJUIOWJA C TOJIOKUTEIBHO 3apsKEHHON
YaCTULIEA NOJDKEH OBITH HANMEHBIITNUM?
1) xuopux kanus
2)  cynbbaT Kamus
3) oprodocdar kamus

4.  Muuenia 3051 HMEET CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?
1)  xmopun xene3sa (111)
2) BOda
3)  TUAPOKCHUI Kaus

5. Ilpu B3aumopeiictBum 20 mi 0,001 H wutpara ceurma (1) ¢ 10 M 0,02H cynsdara kanus
oOpa3zyercs 30ib cynbdara csunma (l1). K xakoMy smekTpoay MOKHBI MepeMeniaThes
YACTHIIBI TUCTIEPCHOM (ha3bl MPH IEKTPOIU3e?
1)  HaxoAsTCsA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kaHomy

6. B aBe xonOsl Hammro mo 50 M 3018 THAPOKCHIA kenme3a. i Toro 4toObl BHI3BATh
KOaryJisiuio 3075 MoTpedoBanoch A00aBUThH: B mepByro — 5,3 mn 1H pactBopa xiopuna
kamusi; B apyryio — 18,7 mum 0,001H pactBopa docdara Hatpus. Bwrumcnoute mopor
KOAryJISIIIUH KaXKI0TO SJIEKTPOJIHUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbBIE nmpoueccnsl

B Ttecrax mo Teme «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPOIECCHI»: MEPBOE, BTOPOE,
TpPEThe, UETBEPTOE U MATOE 3a/iaHus orneHuBaroTcs B 0,5 Oanna; mecroe — B 1 6awt; ceapMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OKUCIIUTENb — ATO aTOM, MOJICKYJIa UJIH HOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOKO CTENEHb OKUCIICHUS
2) TPUHUMACT DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. Iporiecc BOCCTAaHOBJICHUSI UMEET MECTO B CITydae, KOr/a ...
1) wHe#TpambHBIE ATOMBI IIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSHKCHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi] NOHA YMEHBIIIACTCSI
3) oTpuIaTEIbHBIH 3aps1 HOHA YBEIHUHUBACTCS
3. U3 npeacrasieHHbIx HIKe peakiuii K OBP aucnponopinoHupoBaHus PUHAICHKHT . ..
1) S+ 2HNO;3;=H,SO,4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BoCCTaHOBUTEISIM OTHOCATCS ...
1)  MeTamibl, BOAOPOI, YIIIEPOI
2)  aKTHUBHBIC HEMETAJLIBI
3)  sMeMEHTHI, HaXOIAIINECS B CPETHEH YaCTH MEPHOANICCKON CHCTEMBI



5. CreneHu OKUCIIEHUSI KUCIIOPOIa a) B BOZAE M 0) B MEPOKCHIIE BOJIOPOIA COOTBETCTBEHHO PABHHI .. .
1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCIIOH cpesie, BOCCTaHABINBAETCS 110 ...
1)  karmona Mn?*
2)  manramar-nona MnO,>
3)  okcmma mapranma (1) MnO
7. B peakiun, npotekaroteit mo cxeme CraSz + KNO3; 2 K,CrO4 + KaSO4 + NO okuciienuto
MOJIBEPIalOTCs CIAEAYIOUINE SJIEMEHTHI ...
1) a3oTucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma ko3¢ (pUIIMEHTOB B peakliuu, IpUBeIeHHOM B Borrpoce No 7 paBHa ...

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

BJIeKTPOXI/IMI/I‘leCKI/Ie CHUCTEMBbI
B Tecrax mo Teme ((QHCKTPOXI/IMI/I‘-IGCKI/IC CUCTCMbI»:. TIEPBOC, BTOPOC U IIATOC 3adaHUA
OLICHUBAIOTCA B 1 6ann; TPCTHC U YCTBCPTOC 3a/laHHA— B 1,5 6anna; meCToC U CEABMOC — B 2 Oaia.

Tect Nel
1. DnexTpoaHbIN TOTEHIIMA ONPEACISIOT 10 YPABHEHHIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccunraiite DJ[C ranpBanudeckoro snementa Mg|IMgSO,||CuSO,|Cu npu crangapTHBIX
YCIIOBHAX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcst Ha KaToje IPpH JIEKTPOJIU3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHcI0Ta
4) KHCIOpOJ
4. VYxaxute cyMMy KO3(D(DHUIIMEHTOB B YypaBHEHUH dJICKTPOJIHM3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w#3 TPUBEACHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH MPOTEKACT
CaMOTIPOM3BOJILHO B TIPSIMOM HAIPaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na—...
4) HCI+ Cu—...
6. BplunciuTe Maccy IUHKA, MMOJYYEHHOTO MPHU 3JCKTPOJIU3e Cyib(dara IMHKA, KOTOPBIM
npoBoAWIM B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-.10*
2) 0,05



3) 0,013
4) 6,7-107°
7. TlpuBenute CXeMbl SJEKTPOIHBIX IPOIECCOB M MOJIEKYISIPHOEC YpaBHCHHUE PEaKIIHH,

HPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECCKOI KOPPO3uH rajbBaHonapsel Zn|Mg B cepHOKHCIIOM
cpene. B orBere ykaxkure cyMMmy K03 PHUIIMESHTOB B MOJICKYJISIPHOM ypaBHEHUHU.

1) 6

2) 5

3) 4

4) 8

BueaynutopHass camocTosATenbHas paboTa OOy4aroIIMXCs OCYHIECTBISIETCS B BHJE
W3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3zelNy ¢ MpopaboTKON MaTepuaia; opopmiieHus
OTYETOB I10 JJAOOPATOPHBIM pabOTaM U BBHIIOJHEHUS JOMAIIHUX 3aJaHUH.

BapI/IaHTbI TeMaTH4YeCKHX JOMAIIHUX 3aJaHuil 115 BHeayI[I/ITOPHOﬁ CaMOCTOSITEILHOM
pa60T1>1 CTYAEHTOB I10 TEMaM

JlomamHee 3aganue No 1
no reMme «XUMHYeCKasi TEPMOIMHAMUKA)»

B nmomambeM 3amanuum mo TeMe «XWMHUYECKas TEPMOJWHAMHUKA»: TIiepBas 3ajaada
orieHuBaeTcs B 2,5 Oayuta; BTopas — B 1,5 O6aina; Tpethst — B 1 Oaiw.

3amauga Nel
Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpenienuTe BO3MOKHOE HAITPABICHUE

CaMOIIPOMU3BOJIBHOTO TE€YEHHs PEAaKLMU MPU CTAaHAAPTHBIX YCIOBHUAX M IpH Temneparype T =
927 °C, ecin TeroBo# 5(h(eKT PeaKIuy 0 3aJaHHOH TEMIIepaTyphl He H3MEHHTCA. YKaKHTE: a)
BBIJICJIIETCS] MJIM TIOTJIOLIAETCS SHEPIUs B XOJIe peakuuy; 0) NpUYMHY HalJEHHOTO M3MEHEHUS
SHTponuH. Paccunraiite Temneparypy Hadajaa peakiuu.

3azmaya Ne2

Beruncaure temnosoi  addekr peakumu: CaCy ) + 2 HoOqy = Ca(OH)2 o + CoHa (),
HOJIb3YACh CTAaHAAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKONIbKO TEIIOThI
BBIJICTTUTCS WJTU TIOTJIOTUTCS TIpH oO0pazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCUUTaNTe TEMI0BON A (HEKT peaKkiuu:
Hypy + COz ) =CO () + H2 O(ry. TepmoxuMuueckue ypaBHEHUS:

a) Hy @ T 15 0y o= H,O () AH =-241,9 x]JIx;

6)2CO ¢ + 020 =2CO0O; ), AH =-566,2 xJIx.

JloMmalHee 3aaanue No 2
10 TEME «XI/IMI/I‘ICCKaH KHHETHUKA»

B momamrHem 3amaHuu 1o TeMe «XHUMHYECKash KMHETHKay: TMepBas 3ajada OICHUBACTCS B
1,5 6anna; Bropas — B 0,5 6anna; TpeThs, UeTBepTas u nstas — B 1 Gan.

3amaua Nel
Peaxnus nporekaer o ypasaeHuro: O; () +2 CO (=2 CO; (). HauanbHbIe KOHIIEHTpALUU

pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOpOCTb NPsIMOM peakuu, koraa npopearupyet 30% CO? Bo ckoJIBKO pa3 U3BMEHATCS CKOPOCTH
PUMOM U OOpaTHOM peakIiy, €CII YBEIUYHUTh JaBJICHHE B CHCTEME B J1Ba pa3a’

3agaua No2

IIpu remneparype 40 °c HEKOTOpOE KOJIMYECTBO BEIIECTBA BCTYNAET B pEakLUIo 3a 20MUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPHU



temneparype 200 °C, ecnn TEMIIepaTypHbld K03()(OUIIUEHT CKOPOCTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEeaKIHu?
3azmaga Ne3
Haiigute HauanbHble KOHUEHTPALMKM MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peaKkiuu:
Fe (n + H20 ) = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyronux BELECTB
paBubL: [H,0]=0,3moms/m1, [Hz] = 0,4 Momb/m.
3agaua Ned
s peaknuonnoii cucremsl: CO ) + HyO ) =CO2 () + Hy () HavalbHBIE KOHLIEHTPALUU
paBubl: [H,0] = 0,5 mons/n, [CO] = 0,6 monp/i1. Onpenenute KOHIIEHTPAIIMH BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3agaua Ned
Bripasute uepe3 KOHLEHTpAIMK PEareHTOB KOHCTAHTBI PABHOBECHS CICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 x]JIx;
COz(r) +C = 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HzO(r) =COy @ 1 Haw, AH=-41,1 kI x.
VYKaxute HanpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS STHUX pEaKlMil: a) TpH
MOHIKEHUU TEMIIEPaTyphl, €clii JIaBJICHUE MOCTOSHHO; O) MpU MOBBIILICHUU TaBJICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

JlomamHee 3axanue Ne 3
mo reme «PacTBopb»

B nomammneM 3amanuu mo teme «PacTBOphI»: mepBas, BTOpas, TPEThsl W IATas 3aJa4dd
orieHuBaercs B 1 6am; yerBepras u mecras — B 0,5 6anna.

3amaua Nel

B kakom obGbeme Boabl cienyeT pactBoputh 1351 SnCl, mis momyuenus 3M pactBopa
xnopuja onosa (1) ¢ mmoraocteio p = 1,405 r/mn?

PaccunraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpPE; 0) MOIAPHYIO KOHIICHTPAIHIO
HKBUBAJICHTA; B) MOJISLIBHOCTh; T) THTP; JI) MOJBHYIO JOJIIO BEIIECTBA B pacTBOPE.

3anaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIMHWIIUTE COKPAIICHHBLIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBHS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIz + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 /1Ba MOJICKYJISIPHBIX YPaBHEHHUS PEAKIUH K CIICIYIOIUM HOHHBIM:

Ba® + CrO,> — BaCrOy;

NH;" + OH — NH;OH;

ZnS + 2H"—>zZn* +H.S

3azmaya Ned
Boruncnute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3amada Ne5

Kakue w3 crnepyromux coseir moasepratorcss rumponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIC U MOJIEKYJISIPHBIC YPAaBHEHHS THAPOJIM3a COOTBETCTBYIOIMX cojiel. Kakoe
3HaueHue pH (< wiu> 7) UMEIOT PacTBOPHI ITUX COJEH?

3amaua Ne6



Haiinure nmpoussenenue pactBopumoct PbCl,, eciu B 200 mut Bozsr pactBopsiercst 2,17 T
9TOT'0 COEAMHEHHUS.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3aganuu no teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCH»: MEepBast
3a/ayua omeHuBaeTcs B 1,5 6amia; Bropas — B 2,5 6ania; TpeThbs — B 1 Oai.

3amaua Nel
[TonGepure KOIPGUIUEHTHI B YPABHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuraiiTe 37€KTPOABIKYIYIO CHUIIY M OIpPEACIUTE HAIpaBICHUE CaMOIPOU3BOILHOTO
NPOTEKaHUs TMEepBOM peakuud TMPU CTAHAAPTHBIX  YCJIOBUAX, HUCHONB3YS 3HAYCHUS
OKHCJINTEILHO-BOCCTAHOBUTEILHBIX ITOTCHIIUAIOB:

H)] + HsPO; — J, + H3POs3 + H,0

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3ajmaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O0, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi 203 + C —

Mg + HNO; (pas6) —

3agaya Ne3

Jlaubl 1Be okHcauTeabHO-BoccTaHoBHUTEIbHBIC mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazanHou cpene (HNO3). Paccunraiite 3HaueHue
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

B nmomamaeM 3amaHuM 10 TeMe <«OJIEKTPOXUMHUYECKHE CHUCTEMBI»: IiepBas 3ajada
orieHuBaetcs B 1 Gamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.

3amaua Nel
CocraBpTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOJIHBIX IMPOIECCOB M MOJEKYJISPHOE

ypaBHEHHE TOKOOOPAa3yIolIel peaklny, MpoTeKarolieil npu paboTe raJbBaHUYECKOro JIEMEHTa
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa MpU
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB NOTEHIMAT aHOJa PABHBIM CTaHIAPTHOMY 3HAYSHHIO, PACCUNTANTE KOHIIEHTPAIIHIO
KaTHOHOB MeETajula B KaTOAHOM pacTBope, npu kotopod DJIC ranbBaHHYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3azaya Ne2

[IpuBenuTe cxembl IEKTPOJHBIX IPOLIECCOB M MOJEKYJSPHbIE YPAaBHEHUS pEaKIHi,
NPOTEKAIOIINX TIPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucnoi cpeze; 0)
BO BJIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHOJIA IPH KOPPO3UH B KUCIOH cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocrabmia 0,01 r/4.



3ajaya Ne3
CocraBbTe AJIEKTPOHHO-UOHHBIE YPaBHEHUS AJICKTPOHBIX MPOIECCOB (aHO MHEPTHHIN) U

MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMH, IPOUCXOALIEH TP 3JIEKTPOIIU3E:

a) pacmiaBa NaOH;
0) pactBopa CoSOy,
Brrauciure GakTrHueckoe KOJIMYeCTBO METallIa, MOJIyYeHHOTO Ha KaTo/Ie MIPH AJIEKTPOIIH3Ee

Co(NO3)2, eciu 3JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VkaxnuTe BO3MOKHBIE IIPpUYUMHBI YMCHBUICHUA BbIXOAa METallJla II0 CpPaBHCHHUIO C

pPAacUYETHBIM.
KoHTpo/bHBIEe BONPOCHI 110 TeMaM
KoHTpo/bHBIE BONPOCHI 110 TeMe «XHMHYeCKasi TEePMOAUHAMHKA»
1. OcHOBBI XUMHUYECKON TEPMOJMHAMUKHU: IOHATHE CUCTEMBI, BUBI CUCTEM.
2.  TepMonuHamMHuYeCcKHe MapaMeTphl U GYHKIIUU COCTOSHUS CHCTEMBI.
3.  Buytpennss sueprus. Pabota. Temnora.
4.  IlepBblil 3aKOH TEPMOAMHAMUKHU (BBIBOJ).
5. DHranbnus Kak QyHKIHS COCTOSIHUS CUCTEMBbl. DHTAIbIUS 00pa30BaHUs BEIIECTBA.
6. TemmoBoit 3ddexr xumuyeckoit peaknuu. DaKTOPhI, BIUAIONIME HA TEIUIOBOH APPEKT
XUMHUYECKOH peakiuH.
7.  Tepmoxumus. 3akoH ['ecca.
8.  CnexncrtBus u3 3akoHa ['ecca.
9.  DHrpomnus Kak GYHKIHUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEpPMOAMHAMUKH.
11. Tperwuii 3aK0H TEPMOJIUHAMUKH.
12. DOueprus I'nb6ca.
13. HamnpasieHnue caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.
KonTpoabHbie Bonpockl o TeMe «XUMUYeCKasi KHHETHKA»
1.  Xwumnueckas kuHeTHKa. CKOPOCTh XUMHUYECKOH PEaKIIMH U METOJIBI €€ PETYTUPOBAHHSL.
2.  BnusgHHMe KOHIIEHTpALMU Ha CKOPOCTh XUMUYECKOM peakinu (3aKOH JeMCTBYIOIIUX MAacC).
3. Bumsaue temmepaTypbl Ha CKOPOCTh XUMUYeCKO# peakimu. [IpaBuno Bant — IN'odda.
4.  Teopus aKTHBHBIX CTOJIKHOBEHHH AppeHuyca.
5.  DHeprus akTHUBalUU. Y paBHEHUE AppeHHyca.
6. Teopwust mepexoJHOTO KOMIUIEKCAa. DHepreTHIecKas JruarpaMmma.
7. KpuBas Makcgemna — bonbiimana. DHepreTudeckuii 6apnep.
8. Karamutudeckue cuCTEMBI.
9.  BnusgHHe KaTanu3aTopa Ha CKOPOCTh XUMHUYECKOM peaKIiu.
10. ToOMOTeHHBIH U TeTEPOTEHHBIN KaTaju3.
11. KonebarenbHble peaKimy.
12. Xwummueckoe paBHOBecue. OOpaTuMbie M1 HEOOPATUMBIC PEAKIINH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.
14. Cwmemenue xumuueckoro pasHoBecus. [Ipunnun Jle-IlaTtenbe.
15. BnusHME KOHLIEHTpPALUH, ABICHUS U TEMIIEPATYPHI.
16. ®da3oBbIc paBHOBECHS.
17. ®a3oBble qUarpaMMsl il OJHOKOMIIOHEHTHBIX CHCTEM.
KonTpoabHbie Bonpockl o Teme «PacTBopbD»
1.  Ilousartue pactBopa. PactBopuMocTh BeliecTBa. PactBopumocTs rasa.
2.  PactBopbl. CriocoObl BBIpa)XCHHUSI KOHIIGHTPAIMA PACTBOPOB (MaccoBasi J0JIs, MOJSpHAs

KOHICHTpalusd, MOJIApHasA KOHIUCHTPAlUA 5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).
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16.
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Komnurarushsle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.

3akonsl Payns: | (tonomerpudeckuii) u |l (30yu1HOCKONMMYECKUI M KPUOCKOTTMYECKUH ).

OcmMmoc. Ocmotrueckoe napieHue. Cxema 0CMOMETpA.
Kuc10THO-0CHOBHBIE B3aUMOJICHCTBHS BEIIECCTB.

Honnast teopust KUCIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE INOHATUS U IIOJOKEHUS

Teopun AppeHuyca.

Juccoumarusi KUCJIOT, OCHOBAHUM W COJIEW C TOYKM 3pEHUSI MOHHOM Teopuu AppeHuyca

(mpumepsr).

Crenenp auccounanyu. CUIbHbIE U claOble AIEKTPOIHTHI.
Jlnccormarnust cadbIx 31eKTpoinnToB. KoHCTaHTa Mucconmanuy.
3akoH pazbasienus OcTBanba.

Peakuuu voHHOrO OoOMEHa MEXAy AJIEKTpoJUTaMu (Ha MpHUMepe peakiuuil 0O0pa3oBaHUS

c11aboro 3JIEKTPOJINTA, OCA/IKA U rasa).

IIpousBenenne pacTBOPUMOCTH.

HNonnoe npousseneHue Boabl. BOLOPOIHBIN U THAPOKCUIIBHBIN ITOKA3aTEIH.
I'mpponus coneit. Tunel ruaponnsa coen.

KonmyecTBeHHBIE XapaKTEPUCTUKU IPOLECCa THAPOIIN3A.

@DaxTOopHl, BAUAIOLUIME HA IPOLECC THAPOIN3A.

KounTpouabHbie Bonpocskl 1o Teme «/lucnepcHbie cHCTEMbD»

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuiibHbie 1 110(GOOHBIE KOJTOUIBIL.
CriocoObl MosTyueHus: KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOIJIOUIHBIX YacTHLI.

[IpaBuno dasuca — [leckona.

VY cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophI.
Koarymsmus muopuibHbIX 1 TMO(OOHBIX KOJIOUIOB.
CenumenTanys KOJUIOUIOB.

Koarynsius KoJIouHbIX pacTBOPOB 3JIEKTPOITUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PaCTBOPOB.
DNEeKTpUUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ]l)Hble BOIIPOCHI IO TEME «OKHCINTEILHO-BOCCTAHOBUTEILHEBIE
npoieccbn

OcCHOBHbBIE NOHATHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCUICCTB.

Baxneiiine okuCIUTEeNU U BOCCTAHOBUTEIIH.

Tumbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBINA MTOTEHITUA.

VYpasuenue HepHucra.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIU.

HanpaBneHHe OKHCINTEIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

KoHTpoJibHbIe BONPOCHI N0 TeMe «JIeKTPOXUMHUYECKHe CHCTeMbD)

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIIECCOB.

3JI€KTpOXHMH‘I€CKHC MpOoNHCCChl, MPOTCKAOMIUC HA 'PAHUIIC pa3aciia «MCTAJIJI — paCTBOP».

lNanpBarmYeckmii anemenT Jdanusisa — Skoomn.



12.
13.
14.
15.
16.
17.
18.
19.

DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

W3mepenue >MeKTPOIHBIX MOTEHUMANOB. PNl CTaHAAPTHBIX 3JIEKTPOJHBIX MOTEHIMAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSIIy HAIIPSHKCHUI.

VYpaBnenue HepHcra.

DNEeKTPOIU3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE POLIECCHI.

OO0bennHeHHBIH 3aKkoH Papanes. Berxo 1mo Toky.

Koppo3zus metamnos. Knaccudukanus Koppo3nOHHBIX MPOLIECCOB.

XuMmuyeckasi KOppo3usi.

DNEKTPOXUMHYECKas KOPPO3Hsl. AHOJIHOE OKHMCIIEHUE METalljIa U KaTOJJHOE BOCCTAHOBJICHUE
OKUCIIUTESL.

[Tpumepsl KOPPO3HUH B KUCIION cpelie U aTMOC(HEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3amuTa METauI0B OT KOPPO3HUH.

3a1uTHBIC TOKPHITHSL.

DNEKTPOXUMHUECKHUE CIIOCOOBI 3alUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. |'aTbBaHUYECKHI SJIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMUYEeCKHE UCTOYHUKH TOKA. TOIIMBHbBIE TIEMEHTHI.



puioxenne 2

7. OueHOYHBIE CPeICTBA /ISl IPOBe/IeHUs IPOMEKYTOUYHOM aTTecTaluu
IIpomexyTouHas aTTecTalMs MMEET LEIbI ONpPENeNIUTh CTENEHb JOCTHKEHMS 3allJJaHUPOBAHHBIX PE3yJbTaToB OOy4YEHMs 10 AUCLHUILUIMHE 3a
OIpeieNICHHBIN IEPUO 00YUEHHUS.

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA l'IpOMe)KyTO‘IHOi/i aTrrecramum.

Kon
WHIUKAaTOpa

WNHnukaTop JOCTHIKEHUS
KOMIIETEHIIUH

OreHOYHBIC CPEICTBA

OIIK-1 Cnocofen pemars 3a1a4u NPodecCHOHAIBHON JAeATeJbLHOCTH, NMPUMEHSsT MeTOAbl MOJAeJIUPOBAHUS, MATEMATHYECKOr0 AaHAJIN3A,
ecTeCTBEHHOHAY4YHbIe U 00LeHHKeHEePHbIe 3HAHUS

OIIK-1.1

Hcnonbs3yeT €CcTeCTBEHHOHAYYHbBIE
3aKOHB! U NPUHLMUIIBI [IPU PEeILICHUH
MPAKTUYCCKUX 3a1a4d

HpI/IMeHHCT MCETOJbI
MOACIINPOBAHUA u
MATEMAaTHYICCKOI'O aHalIn3a JJIA

peICHUA 3ada4 TCOPECTUUCCKOTO U
MMPUKJIAAHOT'O XapaKTepa

Ilepeuens 6onpocoe K IK3ameny:

1.

Uk~ wm

© N

10.
11.
12.
13.
14.
15.

16.

OCHOBBl XMMHMYECKOW TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOAMHAMUYECKUE IapameTpbl
CUCTEMBI, YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH ['ecca U ciencTBus U3 HEro.

OuTponus. YpaBHeHue bonpiiMana. Bropoli u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Ouneprus ['m06ca. HampaBneHus XMMHYECKHUX HPOIIECCOB.

Xumuueckas kuHeTHka. CKopocTh XUMHUYECKOW peakiyuu. CpenHsas 1 UCTUHHAs CKOPOCTH
peaxkuuu. Kunetnueckas Kpupas.

CKOpoOCTb peakMy U METOIbI €€ PETYJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpasuno Baut-I'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.
Karann3aTopsl 1 KaTanTUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTanus.

Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. ['€TepOreHHbli KaTanus.

Xummnueckoe paBHoBecre. KoHCTaHTa XMMHYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Tpunuun Jle [larense.

PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.

PactBopbI 21ekTponuToB. CTENEHh U KOHCTAHTA MIEKTPOJIUTUIECKON AUCCOLUALIMH. 3aKOH
pazbaBnenust OcTBaIbaA.

Jlicconmanus KUCJI0T, OCHOBaHUM, coieil. AMGOTEpHbIE AIEKTPOIHTHI.




Kon

Nuaukarop qocTuxReHUst

OneHouHble CpeaCcTBa

UHAMKATOpa KOMIIETEHIINH
17. PactBopumocTs. [IpousBeneHre pacTBOPUMOCTH. Y CIOBHE OOpa3OBaHHS W PAaCTBOPEHUS
OCaJIKOB.
18. Mucconmarus Boasl. MonHOE mpon3BeneHre Boabl. pH.
19. l'upponus coneit. CTeneHb U KOHCTaHTA THAPOIIU3A.
20. ducniepcubie cuctembl. Kimaccudukanms. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.
21. CtpocHHUE KOJUTOUAHBIX YaCTHII.
22. Koarynsus KOJUIOHIHBIX PACTBOPOB.
23. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOIiCTBa BEIIECTB. Knaccudukanus
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIHH.
24. DnekTpoxuMuyeckue cucreMbl. 3akoHbl dDapajes. DIeKTPOIHbIN MOTEHIIHAT.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIN3 paciuiaBoB. [IpuMeHeHue anekTpoinsa.
27. DnekTpoyin3. AHOJHBIN U KaTOAHBIN MPOIIECCHI MPH AJIEKTPOIIU3e pacTBOpoB. [IpumeHeHme
AIIEKTPOIIH3A.
28. Kopposus. Bugst koppozuu. Crioco0b! 3aIUTE METAJUIOB OT KOPPO3HH.
OIIK-1.2 Pemaer CTaHJapTHbIE Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMeEHA:
npodeccuoHanpHblE  33Jayud C
NPUMEHEHHEM  OOLIEHHKEHEPHBIX 1. Hamucarh 3JI€KTpOHHBIE YPAaBHEHHUS 3JEKTPOJIHBIX IPOLECCOB, YpaBHEHHE CYMMapHOM
3HAaHUH TOKOOOpa3yromiei peakiuu, BerMUCIuTh J/IC rarpBaHUYECKOTO DJIEMEHTa, €CIIM KOHIEHTPAIHN
MOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]:O,1 MOJIB/I.
2. Hanmucath MOHHBIE U MOJICKYJIIPHBIC YpaBHEHUS peakiuii ruaposmsa coiieit: K3POy; NapSOy;
OINK-1.3 [Tpumensier merosl [ ZNCly.
MOJIETHPOBAHHS u 3. 3aKOHUYUTH YpaBHEHHs pEaKIIMii, HAKMCaB UX B MOJIEKYJIIPHOM M HOHHOM (hopmax:
MaTeMaTHYeCKOTO0  aHaiuu3a  JUis

pemicHud 3a4a4 TCOPETUYCCKOro Hu
MPUKIIAIHOTO XapaKTepa

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbims cogepxkurcs 478,8 T Ca(OH),. IlmoTHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)2); Cym; Cox; Ciny N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.

6. Hamucath SJ€KTpPOHHBIC ypPaBHEHHUS OJIJIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHON
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C rajibBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPALUU
2+ +
HMOHOB MeTaiuToB paBHbl: [MNn“"]=0,01 monb/m, [Au3 1=0,1 monb/m.

7. 3aKOHYNTH YpaBHEHHs PEaKIIHii, HAMKMCAB UX B MOJEKYJISIPHOW M HOHHOH (popmax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

8. Hamucatb ypaBHEHHUS peakiivii THAPOIN3a B MOJIEKyIsipHOM 1 HoHHOM BHE: Aly(SO4)3, KCI,
Na,SOs.

9. HamucaTth 5J€KTpOHHBIE YpPaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CYMMapHOM
TOKOOOpa3yromel peakiu, BeMUCIUTh DJ[C raJlbBAHHYECKOTO JJIEMEHTa, €CIIM KOHIICHTPAIUN
2+
MOHOB METaJTOB paBHBL: [ZN“"]=0,01 monb/i, [Cu']=1,0 Momb/1.

10. Cynbdar amomunans maccoit 36,4 T pactBopuiu B 100 r Boasl. [ImoTHOCTE MOTYy4e€HHOTO
pactopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
11. Hanucarh 31€KTPOHHBIC YPaBHEHUS JJICKTPOIHBIX IPOIECCOB, ypaBHEHUE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHIEHTPAIUU
2+ +
HOHOB MeTayIoB paBHbL: [MN“]=0,01 mons/n, [Ag”]=1,0 Mob/1.
12. 3aKkOHYUTH YpaBHEHHUsI pEAKIIMI, HAMKCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Ompenennre TEPMOAMHAMUYECKYIO BO3MOKHOCTB IpoTeKanus peakiun CaO) + 2 Cy) =
= CaC; () + CO), AH; = 460 x>k 1pu CTaHJApTHBIX yCIOBUAX. Paccunraiite TeMneparypy Havaa
peakiuu, ecmu  S(Ca0)=38 Jhx/momb-K; S(C)=6 Jx/monb K; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 Ix/monn K.




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

14. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM:

KMnQO4 + NaNO», + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Ompenenure TepMOJUHAMUYECKYIO BO3MOXKHOCTD mpoTekanus peakiuu 2 Cly ) + 2 HyOy
=4 HCl + O, (n, AH, = 115,6 x/[x mpu cTaHgapTHHIX yClIOBUsX. Paccuuraiite Temmeparypy
navanma peakiun, ecaum  S(Cl)=223  JIx/mons'K; S(H,0)=189 [Ix/mons-K; S(HCI)=
187 Ixx/moib-K; S(02)=205 JIx/mois-K.

16. HantrcaTth ypaBHEHHS peakIiii THApoIin3a B MOjIeKyisipHoM 1 noHHOM Brje: CrCls, NaNOs,
K,COs.

17. CocTaBbTe ypaBHECHHUsSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakuus IporekaeT mo ypaBHeHuto H; )y + I n = 2 Hl). Hauanpnas
KOHIEHTpauusi Bojopoaa 2,1 mons/n, noga 1,5 mons/n. Bo ckoibko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bonopozna?

19. B 640 mu Boast pactBopuin 160 r ximopunaa xkenesa (I1I). IlnoTHOCTh MOMTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpenenure TePMOANHAMUUYECKYIO BO3MOKHOCTh MpOTeKaHUs peakiuu CS; ) +3 Oyp=
=CO;, 1y + 2 SO, (1), AH; = -1075 kI npu cTaHAapTHBIX ycinoBusx. Paccuuraiite Temmneparypy
navama peakiun, eciaum  S(CSy)=151 [Ix/mons'K; S(0,)=205 [Ix/mons K; S(COy)= 213
Jlx/monb-K; S(SO2)=248 JTx/moinb K.

21. Peakuus unger mo ypaBHeHuto: 2 Hy o) + Sy () = 2 HyS(y. HavanbHast koHuIeHTparus
BOIOpOJIa 2 MOJIB/1, cepsl 1,5 Monb/1. Onpenenure Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOANHAMUYECKYIO BO3MOXKHOCTb IPOTEKaHUs peakuu 2 ZNS ) + 3 Oy =
=2 2Zn0 ( + 2 SO3 (1), AH; = -890 kI npu cTaHAApTHBIX ycnoBusax. PaccuuTaiite TemMneparypy
Hauana peakiuu, eciu S(ZnS)=58 Jlx/monb K; S(02)=205 JIx/monb K; S(ZnO)= 44 x/mons K;
S(S0,)=248 JTxx/monb-K.

23. HayanbHble KOHIEHTPAI[MH UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obln
pas#slI 1,8 Mmone/n SO, 1 2,4 Mo/ O,. Bo CKOTBKO pa3 M3MEHUTCSI CKOPOCTh PEAKIIH K MOMEHTY,
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korna npopearupyet 0,8 monb/nm SO,?
24. B pactBope oprtodochopHoit kucimoTel maccor 1200 T m mimotHocthro 1,153 1/Mi
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cyi; Co; Cmy N(H3PO4) 1 N (H0); T.

Hpumepuble npakmuieckue 3a0anHus 0ns IK3IAMEHA:

1. Mnsa peakupn CHy (y + CO; (=2 CO () + 2 H; (1) onpeniesute BO3MOXKHOE HalpaBICHUE
CaMOIIPOU3BOJIBHOTO TEYEHMsI PEAKLUUU IIPU CTAaHAAPTHBIX YCIOBUAX M Ipu Temmeparype T
=927°C, eci TemwoBoit A3 GeKT peakiyu 10 3a1aHHOM TeMIICPAaTyYPbl HE H3MCHUTCS. Y KakKHuTe: a)
BBIJICJISICTCSl WJIM TIOTJIOINASTCS DHEPTUsl B XOJIe peaKiuu; 0) MPUYHMHY HAWJICHHOTO M3MCHEHUS
sHTponuu. PaccunTaiite TeMIiepaTypy Hadaia peakiiuu.

2. Beipa3uTe uepe3 KOHIIEHTPALUKU PeareHTOB KOHCTAHThI PABHOBECHS CIEIYIOIIUX PEaKIUi
Nory + 3 Hoy = 2 NH3y, AH = -92,2 xJIk. YKaxuTe HamnpaBleHUE CMEIEHHsS XMMHUUYECKOro
paBHOBECHSI DTUX PEAKI[Hil: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIU JaBJI€HHUE MOCTOSHHO; 0) MpU
MOBBIIICHUH J1aBJICHUS, €CTIU TEMIIEpaTypa MOCTOSHHA.

3. CKOJIBKO MMIJUTMIMTPOB 96%-HOro pacTBOpa CEPHOM KUCIIOTHI C TNIOTHOCTHIO 1,84 r/mi
notpedyercst 1uis npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue w3 creayiommx cojeit moasepratorcs ruaposnsy: NapSiOs;. Cu(NOgs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYISPHBIC YPaBHEHHs TUIPOJIH3a COOTBETCTBYIOMIUX cojeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 307b ruapoKCcHIa MarHus noiydeH myrem cmermuBanus 0,02 1 0,011. pactBopa MgCl, n
0,028 1 0,005 H. pactBopa NaOH. Ompenenute 3apsia 4acTUIl TOTYYSHHOTO 30Ji M HAMHUIINUTE
bopmyity ero MULEILIBI.

6. Paccumraiite QJICKTPOABMIKYIIYIO CUJIY U OIIPECACIIUTC HAIIPABJICHUC CaMOIIPOU3BOJIBHOTO
MMPOTCKAHUA pCaKknuun npu CTaHAAPTHBIX YCIOBUSAX, HCIIOJIb3YA 3HA4YCHUA
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OKHUCIIUTEILHO-BOCCTAHOBUTENBLHEIX moTeHnuaios HJ] + HiPO, — J, + H3PO; + H,0.

7. llpuBegure CXeMbl IEKTPOAHBIX IMPOLECCOB M MOJICKYJSIPHBIE YPAaBHEHMS pEaKIMii,
HPOTEKAIOIINX MPH IEKTPOXUMHUYECKOW Koppo3uu ranbBanonapsl  Co/Ni: a) B kucnoii cpeze; 0)
BO BJIAXKHOM Bo3ayxe. Omnpenenure yOblIb MacChl aHOJa IPU KOPPO3UHU B KHCIION cpesie 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-UOHHBIE YPABHEHHSI SJICKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUu, IPOUCXOAAIIEH npu 3nekTponuse pactBopa CoSOy,
Brruncnute pakTuueckoe KOJIMYECTBO METaNIa, MOTYYSeHHOTO Ha KaTOo/Ie TPU AJIEKTPOIIN3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJJIa TT0 CPABHEHUIO C PACUETHBIM.




0) Ilopsinok mpoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

[IpoMekyTouHast artectanus 1o auciuiuinHe «OOIas W HeOpraHuuecKas XHMHS»
BKJIFOUACT TEOPETUIECKUE BOPOCHI, TO3BOJISIFOIIME OLIEHUTh YPOBEHb YCBOCHHS 00YyYarOIMMHUCS
3HAHWH, W MPAKTHYECKHE 3ajaHusl, BBISBISIONINEC CTENEHb CHOPMHPOBAHHOCTH YMCHUH U
BJIQJICHUU, IPOBOAUTCS B (hOpME DK3aMEHA.

DK3aMeH 1o ,HaHHOﬁ JUCHUIITIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM
6I/IJ'IeTaM, Ka)KI[bIﬁ M3 KOTOPLIX BKJIFOYACT 2 TCOPCTUYCCKHUX BOIIPpOCAa WU OAHO IIPAKTHYCCKOC
3aJaHuc.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBHIMOJTHSET MPAKTUYECKHE 3a/laHusl, CBOOOJHO OMepupyeT
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPeAHUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHS OCBOEHBI, HO JOIYCKAaIOTCA
HE3HAYNTENbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHEHUS TIPU AaHATUTHIECKUX OTIEPAINsX, IepeHoce
3HAHUH U yMEHUI1 Ha HOBBIE, HECTAH/IaPTHBIC CUTYAI[HH.

— Ha OIICHKY «YyAOBJIETBOPUTEJBHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
ypOBEHb COPMUPOBAHHOCTH KOMIIETEHIUI: B X0J1€ KOHTPOJIbHBIX MEPONPUITUH JOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OT/IEJIbHBIX 3HAHHWI, yYMEHUH, HaBBIKOB, OOyYaroIIMics
WCIIBITBIBACT 3HAYMUTENIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHMM 3HAHUSAMU M YMEHUSMH IIPU HUX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OIICHKY «HEYI0BJIETBOPUTEJIbHO» (2 Oamta) — o0ydJaromuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuuecKoro MaTepuasa, JOMyCKaeT CyllleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
WHTEJUICKTyaJIbHbIE HAaBBIKU PEIICHUS TTPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydJaromumiicss He MOXKET TOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMAIIUK, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



