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PABOYAS IMMTPOTPAMMA JIMCHHUILTHHBI (MOJTYJIS)

OBIHIAA H HEOPTAHHYECKAA XHMHA

Harpas:eHue NOAroTOBKH (CIICUHANBHOCTE)
22.03.02 Merannyprus

Hanpasientocts (npoduin/cnennaniianmg) nporpaMMel
MeTannyprust 4CpHBIX MCTALIOR

Yposenb Briciiero obpasosanns - Gaxanaspuar

MDopma oDyyeHns
0YHax

Muctutyt/ pakyaster  MHCTHTYT MeTayprin, MaImHHOCTPOSHHS H MaTepianoodpaboTku

Kadenpa Mertaniypras 1 XuMHHECKHX TEXHONOM Ui
Kype 1
Cenectp 1

Marnuroropck

2021 ron



Pa6ouas nporpamma coctasnena na ocioee ®IOC BO - GaxkanaBprat 1o HanpasicHuto
noarorosky 22.03.02 Merannyprus (npukas MunoSpraykn Poceus ot 02.06.2020 r. Ne 702)

Pabouas nporpaMma paccMOTpeHa H 000peHa Ha 3aceanu henper Merannyprumn n
XHMHYECKHX TEXHOIOr i

02.2021, 3
10.02.2021, mpoToxon Ne 5 o e

3as. xacheapoit A.C. XapHenko

PaGouas nporpavma oso0pena metoanueckoii komuceneit UMMuM

03.03.2021 r. nporoxosn Ne 4 -
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nouent kadenper MuXT, kaHza. TeXH. HayK 2 E.C. MaxoTtkusa
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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

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBINAA U HEOPI'AHHYECKAA XUHMHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
Mertannyprust 4epHbIX METANIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 1

Maruauroropck

2021 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 mporpamma paccMoTpeHa u oo0peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, mpotokon Ne 5
3aB. kadenpoit H.JI. Mensinuk

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4

[Ipencenarens A.C. CaBuHOB
PaGouas nmporpamma cocraBicHa:
JOLIEHT Kadeapsl XUMUH, KaH/. TIe/l. HayK O.B. EpmioBa
Penensenrt:
noueHt kadenpsl Dus3uMku, KaHI. XUM. HayK B.A.

JlozopoB



JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

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

IIporokomor 20 . Ne

3aB. kadempoii A.C. iapquKo

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. 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

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 1o
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

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 mpouecce IpernofaBaHUs IUCLHUIUIMHBI «XHUMHS» 3aHUMAIOT JIEKLUHU 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 MEXAy 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 CAMOCTOSITENIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHUSAM,
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. Komsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
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:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
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Ipuioxenne 1

6. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa OOydaromuXcs IMOJpa3JessieTcsi Ha ayAWTOPHYIO, KOTOpas
MMPOUCXOOUT KaK BO BPEMs na60paT0pHHx SaHSITI/If/’I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAUAX, U Ha
BHEAYIUTOPHYIO, TPOUCXOISIIYIO BO BPEMS IIOATOTOBKH CTYIEHTAMH OTYETOB 110 TaOOPATOPHBIM
3aHATHUAM U BBIITOJIHCHHUA JOMAIIIHUX SaHaHHﬁ.

AynuTopHas CcaMOCTOSITENIbHAsE paboTa OOydYalomUXCs MPEANoiaraeT IMPOXOXKICHUE
TECTUPOBAHUSL 10 KAXKAOMY pa3ieny IUCHUIUTHHBL. TeCThl BKIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKHUE 3aJaHMs, OTBETHI HAa KOTOPBIE TPEOYIOT TIIyOOKOrO0 TMOHMMAHUS H3Yy4EHHOTO
MaTtepuana. TecThl MOCTPOEHBI €AMHOOOPAa3HO: K KAXKIAOMY BOIPOCY MPEIIaraeTcs YeThIpe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJUH UM HECKOJIbKO MpaBUiIbHBIX. OOpaboTKa pe3ynbTaToB
OCYILECTBIISICTCS IYyTEM COIMOCTABJICHUS MOJYYCHHBIX PE3yJIbTaTOB C ATAIOHHBIMU U TPOTEKACT
O4eHb ObICTPO. MakcuMallbHOE KOIMYECTBO OAIIOB B Kax10ii Teme Kypea — 10.

BapI/IaHTbI TEMATHYE€CKHUX TECTOBbIX 3az[aﬂm‘i IJISA TEKYHIEero KOHTPOJIsA
XuMuyeckas TEPMOANHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IIECTh 3aJJaHUN OLIEHUBAIOTCS B
0,5 6ayuta, cenpbMoe — B 1 0aji, a BOCBbMOE, AEBSITOE U IECATOE 3a0aHus — B 2 Oajiia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema O3Ha4aeT:
a) MCXOJHBIC peareHThI
0) TPOMYKTHI XMMHYECKON peaKInu
B) PEaKLUMOHHBINA COCY]
I) MCXOJAHBIE PEAareHThbl U MPOIYKThl PEAKIINH
2. TlepBblif 3aK0H (TepBOE HAYaNI0) TEPMOIUHAMUKHA MaTEMAaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)

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

3. B sk3oTepMuueckoil peakium:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBbImaercs (AH > 0)

0) TermoBoit 3 ekt peaknuu orpuriatenacH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS

4. CrangapTHbIE TEIUIOBBIE 2P PEKTH MPUHATO 0003HAYATH!

a) AUcr B) Q1015°"
6) AHozgg F) AHct
5. Kaxkne u3 npuBeeHHBIX pEaKIMM SABIAIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2Hy=NH3; , AH = — 46 K]{x/mMonb
6) Ho+4/2 0,=H;0, AH = -242 K]I)/mo1nb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/Mo01b

r) 1/2H;+ 1/2 1, =HI, AH = 26 K]>/monb



6. Kakas u3 HanmMcaHHBIX HMXKE PEaKIMi OTBEYAET TEIUIOTe 00pa30BaHUs OKcHa a3oTa ( || ) B
CTaHJAPTHBIX YCIOBHSX?
a) 1/2 N+ O=NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) Mo peakuuu :
CUO () + C (rpagur) = CU (¢ + CO (y, morsormiiock 22 k/Ik TEMIOTHI.
DHranbsnus 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 HarpaBlICHUE
CaMONPOM3BOJILHOTO TEUYECHHUsSI PEAKIMH TPU CTAaHJIAPTHBIX YCJOBUSAX U IPH TEMIIEpaType
627°C.

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

B orBere ykaxuTe 3HaueHHs OHHeprum [mOOCa TpPU CTAHIAPTHBIX YCIOBHSX, IPH
temneparype 627°C u Temmneparypy Hayaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMeHseTcs SHTPONHUS IPU Pa3NOKEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs T) HE 3HAI0
10. lanHast peakims:
2KCl10O; (TB) —2KCl (TB)+302 o) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarnpaBJIeHUU ') HE 3HAIO

XuMHu4YecKass KHHETHKA

B Tecrax mo teme «XuMHUYeckass KHHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISTOE
3agaHus orieHnBatotcs B 0,5 6asuia; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
OJIWHHAIAaTOe — B 2,5 Oania.

Tecr Ne 1

1. Pazpmen xumuu, H3y9arONUii CKOPOCTH U MEXaHU3MbBI XUMHUYECKUX PEAKIINi, Ha3bIBACTCS

a) XUMUYecKasi TepMOIMHAMUKA

0) TepMOXUMUS

B) XUMHUYECKasi KUHETUKA

2. CkopoCTh XMMHUYECKOM pEaKIiu — 3TO ...

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

0) W3MEHEHHE KOJMYEeCTBA BEIISCTBA PEAreHTOB (WJIM MPOAYKTOB) PEAKIIUU B CIUHUILY

BPEMECHH B €UHUIIE O0BEeMa

B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAaKLUK K MOMEHTY OKOHYaHHS peakluu

3. B Kakux eJMHMIAX BBIPAKACTCS CKOPOCTh XMMUYECKOH peakiuu?

a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB? C



4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHiA?
a) OT MPUPOJIbI PEarupyoLIUX BEIIECTB
0) OT TeMIepaTypbl
B) OT 00beMa peaklIMOHHOIO cocya
5. CocrossHHE XHWMHYECKOTO pPABHOBECHS OOPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapaKTepu3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOTYKTOB PEAKIHH
0) SHeprueil akTUBH3aUN
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercst BEIpaXKeHHE ISl CKOPOCTU PEaKIHU
4 NO w1 6 Hzo 4 NHg(r) +5 Oz(r)
a) V =Kk[NOJ*[H.0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
Kak 3anumercs BBIpa)KeHI/Ie JUIsl KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Ky = [C][D] / [A][B]*
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha AuarpaMMe ToKa3bIBaeT 3HaUYeHUE TerioBoro 3ddexra peaknun?

al K
B) 3
1 | ;

v

XOJl peakuu

9. UYro MOXHO cKa3aTh O peakiiu, H300paXeHHOM Ha TuarpaMMe K Borpocy 87
a) PK30TepPMUYECKast PEaKITUs
0) sHIIOTEpMUYECKast PeaKIHs
B) PEAKIIHsI OMMCHIBACT COCTOSTHAE PaBHOBECHS
10. PaBuoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMeIIaeTcs BIEBO.
a) IPpU 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 BoopoJa paBHa 1,2 MoJb/i1. BeruucauTe UCX0IHYIO
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacTBopbI



B tecrax mo teme «PacTBOophI»: mepBoe 3a7aHue OolleHuBaeTcs B 1 Oamr; BTOpoe, TpeThe,
YETBEPTOE, IIATOC U IIeCTOe 3a7anus - B 1,5 0auia; ceapbMoe, BOCBMOE, JIEBITOE U JISCATOE — B
0,5 6amna.

Tect Nel

1. s ypaBuenus peakiuu Cu SO, + KOH —... cokpaiieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BU/C

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

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H = Cu(OH).,4
2. Macca (B 1) xinopuaa Hatpus B 300 mur 0,2 M pacTBOpa paBHa

1)0,8 2) 351 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
11 2)2 3) 11 4) 13

4. Ins nopasnenus runpoiunsa xiaopuga xpoma (I1I) cnemyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) 100aBHTH LIETOYb

3) paszbaBuThH pacTBOP BOAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpe, NMPUTOTOBJICHHBIM M3 THIPOCYJIb(ara KaIbLUsS U BOJIBI, CyMMa
K03 (UIIMEHTOB B YpaBHEHUH HEOOPAaTUMOM JAMCCOIMAIIMYA PACTBOPEHHOIO BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PactBopumocTh okcanaTta cepebpa paBHa 3,27-107 r/ 100r H,O. Omnpenennure Npon3BeIcHUE
pactBopumocti Ag2C204

1) 5.107" 2)1,16:10°*  3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLLIEHUE

1) macchl BelecTBa K Macce BOJIbI

2) KOJMYEeCTBa BEIIECTBA K 00beMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJMYECTBa BEIIECTBA K 00bEMY pacTBopa
8. K cnmabbiM 31€KTpOIUTaM OTHOCHUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU Kaus

3) xJIOpU KabIHsI

4) wmapraHioBasi KHCJIOTa
9. I3BecTHO, YTO BOAHBIE PACTBOPHI MHOTMX COJIEH MOTYT UMETH IIETOUYHYIO WJIN KUCIIYIO CPENY.
[IpuanHOM 3TOTO ABIAETCA ...

1) snexrponus conei

2) JUCIPOIOPIIHOHUPOBAHKE CONEH

3) rHapaTHpOBaHHE COJCH

4) rUaApOIHM3 coyiei
10.3nauenue PH uucroit Bozsl nipu 25°C cocrasiser

11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuid yausepcuret um. I'.M.Hocosa

JducnepcHbie cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI: TIEPBOE, BTOPOE, TPETHE U YETBEPTOE 3aTaHUS
OLIEHUBAIOTCA B 1 0aut; maToe U ImecToe 3aaanud - B 3 Oajia.



Tect Nel

1.  VYkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) w™eHbiie 1 HM
2)  Gombire 100 HM
3) orl um o 100 M

2. Kakuwe wmoOHBI cnocoOHBI BBI3BATh KOAryJSIIIMIO KOJUIOHMJIA, YACTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moisSApHBIC MOJIEKYIT

3. Jlnga Kakoro 3JeKTPOJIUTAa MOPOT KOATryJSIUU KOJUIOMJA C TOJOXHTEIbHO 3apsKEHHOU
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIIINM?
1)  xjopux kanus
2) cynbbar Kaaus
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) BoOda
3)  TUAPOKCHUI Kaus

5. Tlpu B3aumopeiictBum 20 mi 0,001 H wutpara ceurma (1) ¢ 10 M 0,02H cynesdara kanus
oOpa3zyercs 30ib cynbdara cBunma (ll). K xakoMy smekTpoay MOJDKHBI MepeMeniaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1)  HaxoAATCSA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe xonOpl Hammro mo 50 M 3018 THAPOKCHIA kenme3a. i TOoro 4toObl BHI3BATh
KOaryJisIuio 30751 MoTpebdoBanoch A00aBUTh: B mepByto — 5,3 mn 1H pactBopa xiopuna
kamust; B apyryio — 18,7 mun 0,001H pactBopa docdara Hatpus. Bwrumciourte mopor
KOAryJISIIIUH KaXKI0TO SJIEKTPOIUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE nmpoueccnsl

B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTENBHBIE IMPOLIECCHD): INEPBOE, BTOPOE,
TpeThbe, YETBEPTOE U MSITOE 33JaHus oreHuBaroTcs B 0,5 6amna; mecroe — B 1 6ai; cenpMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OxucauTenp — 3T0 aTOM, MOJIEKYJIA UM UOH, KOTOPBIH ...
1) yBenMYMBACT CBOIO CTEIICHb OKHUCIICHHSI
2) TPUHHUMAET DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. IIpouecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTJa ...
1) HeHTpalbHBIC ATOMBI IIPEBPAIAIOTCS B MOJOKHUTEIbHO-3aPSKEHHBIC HOHBI
2) TIOJIOKUTEIBbHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpHLATENbHBII 3apsi MOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunonnpoBaHus NPUHAAIEKHT ...
1) S+ 2HNO3 =H,SO, + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS



4. K BoCcCTaHOBUTEISIM OTHOCSTCS ...
1)  Mertayuibl, BOIOPO, YIIEPOT
2)  aKTHUBHBIC HEMETAJLIBI
3)  ayeMEHTHI, HaXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CreneHr OKHUCIICHUS KUCIOPO/Ia @) B BOJIE U 0) B MEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCII0# cpesie, BOCCTaHABINBAETCS 110 ...
1)  karmona Mn?*
2)  manramar-nona MnO,>
3)  okcmma mapranma (1) MnO
7. B peakiun, npotekarorieit mo cxeme CraSz + KNO; 2 K,CrO4 + KaSO4 + NO okucienuto
MIOJIBEPTAFOTCS CIICAYIOUINE HIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B PEaKIIMU, TIPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. CymmMma ko3 dunuento B peakipn KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

BJIeKTPOXI/IMI/I‘leCKI/Ie CHCTEMBbI
B Tecrax mo Teme ((QHCKTPOXI/IMI/I‘-IGCKI/IC CUCTCMbI». IIEPBOC, 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 ONIPEAEIISIOT M0 YPABHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccunraiite DJ[C ranpBanudeckoro snementa Mg|IMgSO,||CuSO,|Cu pu crangapTHBIX
YCIIOBUSIX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKkThl 00pa3yroTcsl Ha KaToJIe IIPH AJIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHcI0Ta
4) KHCIOpOJ
4. VYkaxure cymMmy K03 PHIIMEHTOB B ypaBHEHHH 3JIEKTPOIH3a pactBopa Hutpara meau (I1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w#3 TpPUBEACHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUH MPOTEKACT
CaMOTPOM3BOJILHO B TIPSIMOM HAIPaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...



6. Bprumcnure mMaccy IMHKA, TONYYEHHOTO MPHU JJIIEKTPOIU3e Cyiab(paTa IHHKA, KOTOPHIH
npoBoauIM B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBenute CXEeMbl SJEKTPOIHBIX IPOIECCOB M MOJEKYJISPHOEC YpaBHCHUE PEaKIIHH,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECCKOI KOPPO3UH rajbBanonapbl Zn|Mg B cepHOKHCIIOM
cpene. B orBere ykaxkure cyMmy K03 PHUIIMECHTOB B MOJIEKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BueaymutopHass camocTosATenbHas paboTa OOy4YaromIMXCs OCYHIECTBISIETCS B BHJE
W3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3jieny ¢ MpopaboTKoi MaTepuaa; opopmIIeHUs
OTYETOB I10 JIAOOPATOPHBIM PA0OTAM U BBIMIOJTHCHHSI IOMAITHUX 3a/IaHUH.

BapI/IaHTbI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHuil 115 BHeayI[I/ITOPHOﬁ CaMOCTOSITEILHOM
pa60T1>1 CTYAEHTOB I10 TEMaM

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

B nmomamaeM 3amanuu 1o TeMe «XWMHYECKas TEPMOJMHAMHUKA»: TiepBas 3ajada
olieHuBaeTcs B 2,5 6amna; Bropast — B 1,5 6anna; Tpetbs — B 1 6am.

3amaua Nel
Hns peakuun CHy p + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAITPABICHUE

CaMOIIPOMU3BOJIBHOTO TE€YEHHs PEAaKLMU NPU CTAaHAAPTHBIX YCIOBHUAX M IpH Temneparype T =
927 °C, eciu TemioBoii s dexT peakiuu 10 3aJaHHON TEMITepaTypbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICJIIETCS] MJIM TIOTJIOIIAETCS SHEPIrUs B XOJle peakluu; 0) MpUUUHY HalJIEHHOro U3MEHEHHUs
sHTponuHU. Paccunraiite Temneparypy Hadajaa peaKkiuu.

3agaua No2

Beruncaure temnosoi  addekr peakumu: CaCy  + 2 HoOqy = Ca(OH)2 o + CoHa (v,
HOJIB3YACh CTAaHAAPTHBIMU TEIUIOTaMH 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIIOThI
BBIJICTTUTCS HJTH TIOTJIOTUTCS TIpH 0O0pazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TepMOXUMUYECKUM YpaBHEHHSIM pacCunTalTe TeraoBol 3 (eKT peakuu:
Hyry + COz ) =CO )+ Ho Og). TepMoxumudeckue ypaBHEHUS:

a) Hp @ T 15 0, "= 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 nomamHem 3ajaHun 10 TeMe «XHWMHYECKas KHHETHUKa»: TepBas 3ajada OICHUBACTCS B
1,5 6anna; Bropas — B 0,5 6aia; TpeThs, 4eTBepTas u nsatas — B 1 Ga.

3amaua Nel
Peaxnus nporekaer o ypasHeHuro: O ) +2 CO ) =2 CO2 (). HauanbHble KOHIIEHTpanuu

pearupytomux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKONIBKO pa3 U3MEHHUTCS



CKOPOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSTCS CKOPOCTH
IPUMOM M 0OpaTHOM peakiuy, ecl YBEIHUUTh AaBJIEHUE B CCTEME B JiBa paza?

3agaua No2

[Ipu temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYMAET B peakiuio 3a 20MUH.
Paccuuraiite BpeMs, Ipy KOTOPOM 3TO K€ KOJIMYECTBO BEIECTBA BCTYIUT B PEAKIHUIO INPHU
temnepatype 200 °C, ecnu TeMITepaTypHbIH KOA(DOUIIMEHT CKOPOCTH peakmuu paBeH 2. Bo
CKOJIBKO pPa3 U3MEHUTCS IIPU 3TOM CKOPOCTb PEaKInu?

3agaya Ne3

Haiinure HavanbHble KOHIIEHTPALIUM HUCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS
peaxkuu:
Fe (n + H20 ) = FeO () + Hy (1), ecin paBHOBECHBIE KOHLIEHTPALMU PEarupyronux BELIECTB
paBubl: [H,O]=0,3momb/1, [H2] = 0,4 Mob/i.

3agaua Ned

Hus peakuonnoi cucremsl: CO )y + HyO () = CO2 v + Hy () HavanbHbIE KOHLIEHTpALUU
pasuel: [H20] = 0,5 mons/n, [CO] = 0,6 Monb/in. OnpenennTe KOHIICHTPAIIMA BCEX BEIIECTB B
MOMEHT paBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3azaya NeS

BripazuTte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOIINX PEaKIIHii:

N2(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) = C02 (r) + Hz(r), AH = -41,1 KI[)K

YKaxkuTe HampaBlIeHHE CMEUICHUS XHMHUYECKOTO DPAaBHOBECHS AITHX peaklui: a) mpu
MOHIDKEHUU TEMIIEPATYphI, €CIIM JIaBJICHUE MOCTOSHHO, O) MPHU IMOBBIMICHUU JTABJICHUS, CCIU
TEeMIepaTypa MOCTOSHHA.

Jdomamnee 3axanmne Ne 3
o reme «PacrBopbsn»

B nomamnem 3amanum mo Teme «PacTBOpBI»: mepBas, BTOpasi, TPEThsl U MATas 3a1adul
orieHuBaetcs B 1 Oamn; yerBepTas u mectast — B 0,5 Oamna.

3amaua Nel

B xakom oOGbeme Boabl cienyer pactBoputh 1351 SnCl, mis momyuenuss 3M pactBopa
xynopuna onosa (Il) ¢ mmotaocteio p = 1,405 r/mn?

PaccuunraiiTe: a) MaccoByro JOJI0 BEIIECTBA B PacTBOpe; 0) MOJSPHYIO KOHIICHTPAIUIO
HKBHUBAJICHTA; B) MOJSUIILHOCTD; T) THUTP; 1) MOJIBHYIO JIOJIFO BELIECTBA B PacTBOPE.

3agauga Ne2

3aKOHUNTE MOJIEKYJSPHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuit
B3aUMO/JICHCTBHS CIIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKITUH K CIICTYIOITAM HOHHBIM:

Ba®" + CrO42' — BaCrQOy;

NH," + OH — NH,OH;

ZnS + 2H" —Zn** +H,S

3agaua Ned
Brruucnure pH 0,05M pacTBOpa cepHOM KUCTOTHI.



3amaua Ne5
Kakue w3 crnepyromux coseir moasepratorcs ruaponnsy: NapSiOz. Cu(NOjz),. KBr?

CocraBbTe MOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHS THIPOJIU3a COOTBETCTBYIOIMX cojied. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

3azaya Neb

Haiinure npoussenenune pactsopumoctu PbCly, eciu B 200 M Boabl pactBopsieres 2,17 T
3TOr0 COEIUHEHUS.

JlomalHee 3aganue Ne 4
1o TeMe «OKMCJIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

B momamiaem 3amanuu 1mo teMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC MIPOIICCCHI»: MEpBast
3a/a4a oreHuBaeTcs B 1,5 6aina; BTopas — B 2,5 6amna; Tpeths — B 1 Ga.

3amaua Nel
[Mon6epure k03 HUIMEHTBI B YPaBHEHUSAX OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIUH.

VYkaxure THI KaKJI0M PEakinu.

PaccuuTaiite 31€KTPOIBUKYIIYIO CHIIY U ONPEACIUTE HAIPABICHHE CAMOIPOU3BOJIBHOTO
OPOTEKaHHWs MEPBOM  peakiM¥ TMPH  CTAHJAPTHBIX  YCIOBHUSX, HCIOJNB3YSA  3HAYCHUS
OKHMCIIMTENHHO-BOCCTAHOBUTENBHBIX ITOTEHIMAIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NHz; + H,0

KBrO —- 0O, + KBr

3amaua Ne2

CocraBbTe YpaBHEHUS OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHiA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,0O; + C —

Mg + HNO3 (pass) —

3amauga Ne3

Jlaubl 1Be okucnuTenbHO-BoccTaHoBUTENbHBbIE Tapbl: KNO,, KNOs; u Pb(NO3),, PbO..
[Tonp3ysch  Tabnuiel  CTAHIAPTHBIX  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX  MMOTEHIHAJIOB,
COCTaBbTE YpaBHEHHUE BO3MOXHOM peakiuu B ykazanHou cpene (HNOj3). Paccunraiite 3HaueHue
ANEKTPOJBIKYIIEH CHIIBI PEAKIUH.

JlomalHee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B pomamnem 3amaHuM 1o Teme «DJIEKTPOXUMUYECKHME CHUCTEMBI»: IepBas 3ajaaya
orieHuBaercs B 1 6ai; Bropas — B 1,5 6ama; Tpetbs — B 2,5 6aa.

3amaga Nel
CocraBbTe 3JE€KTPOHHO-MOHHBIE YPABHEHMS AJIEKTPOJHBIX IMPOIIECCOB M MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yIoel peakiuy, MPOTEeKaloeld pu padoTe raJbBaHMYECKOTO JIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) rampbBaHMYECKOro 3JEMEHTa MpU
CTaH/IApPTHBIX YCIIOBUSX.

[IpuHsB moTeHMaI aHOJa paBHBIM CTAaHJAPTHOMY 3HAYEHUIO, PACCUUTANTE KOHIIEHTPALIUIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, npu kotopod IJIC ralbBaHUUECKOTO HJIEMEHTA
ymenbiunTes Ha 0,02B.

3amaua Ne2



[IpuBeauTe CXEMBbI JJIEKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIE YpPaBHEHUS pEaKIil,
IPOTEKAIOIIUX P IEKTPOXUMHUYECKON Koppo3uu rajbBanonapsl  Co/Ni: a) B kucioii cpeje; 0)
BO BJIQ)KHOM BO3/yXE.

Onpenenure yObUTh Macchl aHOIA IPU KOPPO3HUH B KUCIIOH cpene 3a 20 MUH, €ClIi CKOPOCTh
Koppo3uu coctaBuia 0,01 r/4.

3anaua Ne3

CocTaBbTe AJIEKTPOHHO-UOHHBIC YPABHEHHSI SJICKTPOIHBIX MPOILIECCOB (aHO WHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH NP 3JIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Breruncnute GpakTHdeckoe KOJMYECTBO METAJUIA, MMOJIYICHHOTO Ha KaTOo/Ie TIPH SJEKTPOIH3E
Co(NO3),, eciu 37eKTpOIHU3 MPOBOAMIM B TedeHur 1 4. Beixoa Metaia mo Toky coctaBui 85%.

YKaKUTe BO3MOXHBIC MPHUYMHBI YMEHBIICHUS BBIXOJa METaula 10 CPaBHEHUIO C
pacYeTHBIM.

KoHTpoJibHbIe BONPOCHI 110 TEMaM
KouTtpoJibHble Bonpockl 10 TeMe «XMMHU4YeCKasi TEPMOANHAMHKA)

OCHOBBI XMMHYECKON TEPMOJIMHAMUKHU: [TOHITHE CUCTEMBI, BUABI CUCTEM.
TepmoaunaMuyeckue napameTpsl U PyHKIIUN COCTOSIHHUSI CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

[1epBblii 3aKOH TEPMOJMHAMUKH (BBIBOJ).

DOHTANBNU KaK QYHKIUS COCTOSHHS CUCTEMBI. DHTANIbBINS 00pa30BaHMsI BEIIECTBA.
TennoBoil 3¢ ekt xumuueckoil peakuuu. DakTopsl, BIUAOLIME Ha TEIIOBOH 3(dext
XMMHYECKON PeaKIuu.

7 Tepmoxnmus. 3akoH I'ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrponus Kak GYHKIHUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHUKH.

11. Tperuii 3aK0H TEPMOJMHAMUKH.

12. DOueprus ['m66ca.

13. HanpasieHnue caMONnpou3BOIBHOIO MPOTEKAHUS XUMUUECKUX PEeaKLUi.

SN

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYECKAsd KHHETHKA

Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOW PEaKIuu U METO/IbI €€ PETyJIMPOBAHMUS.
BnusiHre KOHIIEHTpAlMK HAa CKOPOCTh XUMHUECKON PeaKlu (3aKOH JAeHCTBYIOIIMX Macc).
Brustaue Temmneparypsl Ha CKOpOCTh XUMHUeckoi peaknun. [Ipasmio Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.

DHeprusi akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTndyecKas AuarpaMma.

Kpupas Maxkcenna — bonbriimana. DuepreTudeckuii 6apsep.

Karanutnuecknue CUCTEMBI.

Binsiane xaranuzaropa Ha CKOPOCTh XMMHYECKOM pEaKIUy.

0. T'omMOreHHBbIH U TeTepPOreHHbIN KaTaIus3.

11. KonebaTenbHbIC PEAKIIUU.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie 1 HEOOpPATUMBIE PEAKLIUH.

13. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumuueckoro pasHoBecus. [Ipunnun Jle-IllaTenbe.

15. BnusHME KOHLIEHTpALUH, AABJICHUS U TEMIIEPATYPHI.

16. da3oBble paBHOBECHS.

17. ®a3oBble quarpaMmsl 1Jii OJHOKOMIIOHEHTHBIX CHCTEM.

BOoo~NoOGRWDNE
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KonTtpoabsHbie Bonpocsl o Teme «PacTBopbn»

ITonsTre pactBopa. PactBopuMocCTs BeniecTBa. PacTtBOpuMoCTs rasa.

PactBopbl. CriocoObl BbIpaKeHUSI KOHIICHTpPAIMM PAacTBOPOB (MaccoBas [10Ji, MOJIApHas
KOHIIGHTpALKsl, MOJISIPHASI KOHIIEHTPALIUS SKBUBAJICHTA, MOJIbHAS JAOJIs, TUTD).
KosnmuraruBHeie cBoMcTBa pacTBOPOB. M eanbHblid pacTBOP.

3akonbl Payns: | (Tonomerpuueckuit) u |l (30yumockonuaeckuii 1 KPUOCKOITUICSCKUIN).
OcmMmoc. Ocmotnueckoe aasieHne. Cxema 0CMOMETpA.

KucnoTHO-0OCHOBHBIE B3aUMOJIEHCTBUS BELIECTB.

HNonHasg Teopuss KHCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE TNOHSATUS U IOJOKECHHUS
Teopun AppeHuyca.

Juccounarus KUCJIOT, OCHOBAHUM U COJIEH C TOYKHM 3pEHUS MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIC U CIIa0bIe DIIEKTPOIIUTHI.

Jucconmanus cinadbix 37eKTpoiauToB. KoHcTaHTa Aucconayi.

3akoH pazbasneHuss OcTBaabaa.

Peakuuu noHHOro oOMeHa MeXay JIEKTpoJUTaMu (Ha MpUMepe peakuui oOpa3oBaHUs
CJ1a00T0 AJEKTPOINTA, OCAKA U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

HNonnoe npousseaeHue Boabl. BogopoIHbIN U THAPOKCUIIBHBIN MOKa3aTEH.

I'maponus coseld. Tunel ruapoIN3a CONEH.

KonnuecTBeHHbBIE XapaKTEepUCTUKHU NPOLECCa THAPOIHN3A.

@DaxTOopHl, BAUSIOLUINE HA IPOLECC THAPOIHU3A.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «I[I/ICl'lepCHI)Ie CHUCTEMbI»

I'ereporennsie cMecu. [lucnepcHble CHCTEMBI.
HucnepcHocts. Kitaccudukanmum AucnepcHbIX CUCTEM.
Konnounansie pactBopsl. JInodunbHbie 1 110POOHBIE KOUIOUABI.
CriocoOblI 1osTyyeHHsl KOJJIOUHBIX PACTBOPOB.

CrpoeHue KOJUIOUIHBIX YaCTHII.

IIpaBuno dasguca — [leckosa.

Y CcToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymnsus nuodunbHbIX U THO(QOOHBIX KOJIOMIOB.
CenumeHTanus KOJUIOUIOB.

Koarymsius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Ipasuio Ulyneue — Napau. Koarynupyromiast ciocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUJHBIX PACTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJUIOMJIHBIX PACTBOPOB.

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

OcCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCUICCTB.

Baxneiiine okMCIUTENU U BOCCTAHOBUTEIIH.

Tumbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).
OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIN IIOTCHIUAJI.

VYpasuenue HepHucra.

CocTaBiieHre OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKHHﬁ.
Hanpasrienne oKHCINTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

KoHTpoJibHbIe BONPOCHI N0 TeMe «JIeKTPOXUMHUYECKHe CHCTeMbD)
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DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUUECKUX POIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAaHUIIE Pa3esia «METalll — PacTBOP».
lNanpBanmYeckmii anemeHT Jdanusis — Skoomu.

DNEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

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

VYpaBnenue HepHcra.

DIEKTPOJIN3 PacIIaBOB U pacTBOPOB. KaToiHbIE 1 aHOIHBIE TIPOLIECCHI.

OO6bennHeHHBIH 3aKkoH Dapases. Berxos mo Toky.

Kopposus meramnos. Knaccudukaiiys KOppo3nOHHBIX MTPOIIECCOB.

Xumuyeckasi KOppo3usi.

DIEeKTPOXUMHUYECKasi KOppo3us. AHOJIHOE OKHCIIEHHE METaJLJIa U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTESL.

[Tpumepbl KOPPO3HUH B KUCIION cpelie U aTMOC(HEPHON KOPPO3HUH.

CkopocTh KOppO3UH.

3aiuTa METauI0B OT KOPPO3HUH.

3a1uTHBIC TOKPHITHSL.

DNEKTPOXUMHUYECKHUE CIIOCOOBI 3alUTHl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHHUKH TOKA. |'abBaHUYECKHI SJIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMUYECKHE UCTOYHUKH TOKA. TOIIMBHbBIE TIEMEHTHI.



puioxenne 2

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

a) [lianupyemble pe3y/bTAaThl 00yUeHUS U OLleHOYHbIE CPeICTBA ISl POBEAeHUS NMPOMEKYTOUYHOM aTTecTAllUN:

Kon
WHIUKaTOpa

WNHnukaTop JOCTHKEHUS
KOMIIETEHIIUH

OrneHOYHBIC CPEICTBA

OIIK-1 Cnocofen pemars 3a1a4u NPodecCHOHAIBHON JAeATeJbLHOCTH, NMPUMEHSsT MeTOAbl MOJAeJIUPOBAHUS, MATEeMATHYECKOr0 AaHAJIN3A,
ecTeCTBEHHOHAYYHbIe U 00LeHHKeHEePHbIe 3HAHUS

OIIK-1.1

I/ICHOHBBYCT C€CTCCTBCHHOHAYYHBIC
3aKOHBI U NPUHIMIIBI ITPU PCIICHHUU
MMPAKTUYCCKUX 3aJa4

IIpumensier METO/IbI
MOJEIINPOBAHUS "
MaTEMAaTHYECKOTO  aHalu3a Ui

peleHus 3aa4 TEOPETUYECKOTO |
NPUKJIAJHOTO XapaKTepa

Hepeueub 60NPOCOB K IK3AMEHY:

16.

OCHOBBI XMMHYECKOM TEPMOJAMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKUE I1apaMeTphbl
CUCTEMBI, GYHKIIUU COCTOSHUS cUCTeMBbI. [1epBblii 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMHYECKHUX IPOIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHutponus. YpasHeHue bonbiiMana. Bropoil u TpeTuii 3aKoHbI TEPMOJIMHAMHUKH.

Oneprust [ m66ca. HarpapneHust XMMHUUYECKUX IPOLIECCOB.

Xumunueckast kuHeTHka. CKopocTh XuMuueckoi peakiuu. CpenHss 1 UCTUHHAsT CKOPOCTH
peakuuu. Kunetnueckas kpusas.

CKopocThb peakiiii U METO/IbI €€ PEryJINPOBAHHUS.

Baustnue Temmneparypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.

DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.

. KaranuszaTops! n karanurnyeckue cucreMbl. [ OMOTe€HHBIH KaTanus.

. KaranusaTopsl u KaTanuTHYECKHE CUCTEMBI. | €TepOreHHbIN KaTaIn3.

. Xummnueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO paBHOBECHS.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larense.

. PactBopb1. CriocoObl BeIpaskeHUsl KOHIEHTPALUU PaCTBOPOB.

. PacTBOpBI anekTponuToB. CTENEHb U KOHCTaHTA MIEKTPOJIUTUUECKON AUCCOLUALIMN. 3aKOH

paz6aBnenust OcTBaIbaA.
Jucconumarust KUCIOT, OCHOBaHMM, colieil. AMQOTEpHbBIE IIEKTPOIUTHIL.




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. JInopuisHbie 1 110(0OHBIE KOJUIOUIBI.
21. CtpocHHUE KOJUTOUAHBIX YaCTHII.
22. Koarynsus KOJUIOHIHBIX PACTBOPOB.
23. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOIiCTBa BEIIECTB. Knaccudukanus
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIHH.
24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl dDapases. 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,




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

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




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

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) Ilopsiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAET TEOPETHUYECKHE
BOIPOCHI, TO3BOJISIIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHusl, BBISBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUIA, TPOBOAUTCA B opme
IK3aMEHa.

DK3aMeH 10 HaHHOﬁ JUCHUIITIMHE IIPOBOIUTCA B YCTHOﬁ (bopMe 10 3K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUUCCKHUX BOIIPOCa WU OAHO ITPAKTUYCCKOC
3aJaHuc.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JeMOHCTPUPYET BBICOKMHA YPOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKoe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYalIUAX IOBBILIEHHON CII0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OMNOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPH aHATUTHYECKUX OTIEPaInsX, TEPEHOCE
3HAHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJBHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
ypOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, MPOSABISAETCS OTCYTCTBHE OTHENIbHBIX 3HAHUM, yYMEHUM, HABBIKOB, OOydaroUIuiics
WCIIBITBIBACT 3HAYUTENIBHBIE 3aTPYJHEHUs IIPU ONEPUPOBAHMM 3HAHUSAMU M YMEHUSMH IIPU HUX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — o0ydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro Marepuana, I0MyCKaeT CyIeCTBEHHbIE OMUOKHU, HE MOXKET IMMOKa3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 O6arn) — oOydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI MHPOPMAIIUH, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7a4.






