MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3SOBAHUS]
POCCHUUCKOU ®EJIEPAITNA

@enepanbHOE rocyapcTBEHHOE O10DKETHOE 00pa3oBaTeIbHOE YIPEIKICHHE
BBICILIEr0 0Opa3oBaHUs
«MarsuToropckuii rocy1apcTBeHHBIN TeXHHYecKui yHuBepcuteT um. .. HocoBay

PABOYAS ITPOI'PAMMA TUCHUITJIMHBI (MOAYJIS)

XUMHA

HamnpaBnenue noAroToBku (CrienuaibHOCTh)
21.05.04 I'oproe neno

HanpasiennocTs (npoduis/creruansarys) porpaMmebl
Ilonzemuas pa3paboTka pyAHBIX MECTOPOKIEHHH

YpOBeHB BBICHIETO 06pa303amm - CIICUAJTUTET

®opma o0yueHus
3a04YHas

Huctutyt/ pakynbrer  VIHCTHTYT eCTeCTBO3HAHHSA M CTAHIAPTH3ALAH
Kagenpa Xumun
Kypc 1

Marunutoropck
2023 rox



PaGouas mnporpamma cocraBieHa Ha ocHoBe @PI'OC BO - coenmanmurer 10
cnenmansHocTH 21.05.04 T"'oproe aeno (npuka3 Munoo6puayku Poccun ot 12.08.2020 r. Ne 987)

PabGoyas nporpamma paccMoTpeHa u o100peHa Ha 3acejaHiu Kadeapbl XUMUU

23.01.2023, npotokon Ne 5 ' % (Q
3aB. kadeapoi é/’/’/ > H.JI. Mensmux

Pabouast nporpamma oro6pena meroaudeckoit komuccueit UEuC
30.01.2023 r. mpotokosa Ne 5

IIpencenarens /‘? N.1O. Me3un

CoracoBaHo: /

3aB. kadenpoi PazpaboTKku MECTOPOKIECHUH MMOJIE3HBIX HCKOTIZeMBIX
M.E. ["aBpuies
PaGouas nporpamma cocraBiieHa:

JOUEHT Kadeapsl XUMHH, I-p TEXH. HAYK 2.P. Mynuna

W/

Peniensent: 3
no1eHT Kadeapbl DH3MKH, KaHI. XUM. HAYK o>z, < - B.A. JTo3opoB
D2




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa U ogoopeHa i peanuzauuu B 2024 - 2025
y4eOHOM ToJly Ha 3acelaHuy Kageapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
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3aB. kadempoii H.JL MenﬂHHK
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y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokom or 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHU

[Iporokom ot 20 . N
3aB. kadenpoii H.JI. Menaauk

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYI0O YacTh Y4eOHOTrO IiaHa o0pa3oBaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

I'eonorus

be3ornacHoCTh JKU3HEIEATENBHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS
AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCSA TOJKEH
001a/1aTh CIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

VYK-1 CnocoGeH oCylIecTBIATh KPUTUYECKUI aHaIW3 MNpOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHUIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYIO CHTYallMl0 KaK CHCTEMY, BBIABIAS €€
COCTABJISIIONINE U CBSI3U MEXTY HUMU
YK-1.2 KpuTndecku orieHUBaeT HAJICKHOCTh UICTOYHHKOB HWH(OpMAaNnu, paboTaeT ¢

MPOTUBOPEUNBOM HMHPOpMAIEl U3 pa3HBIX HCTOYHHKOB, OIMpEAeIsieT
npoOensl B HMHPOPMALMKM, HEOOXOAUMOM HJisi pEIIeHUs] MPOOJIeMHON
CUTVAIINH, U IPOEKTUPYET NPOLIECCHI 10 MX YCTPAHEHUIO

YK-1.3 Pa3zpabatbiBaeT U colepiKaTenbHO apryMEHTHUPYET CTPATEeTHUI0 PEelIeHUs
MpoOJEMHON CUTyallMM Ha OCHOBE CHUCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOAOB; CTPOMT CLEHAapUU pealu3aliid CTPATeTuH, OmIpenemss
BO3MOYKHBIE PUCKH U TIpeIaras MyTH UX YCTPaHEHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)

OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHasi paboTa — 6,4 akaj. 4acoB:

— ayIuTOpHas — 6 akaJi. 4acoB;

— paeayautopHas — 0,4 akaj. 4acos;

— camocTosiTeapHas padota — 133,7 akal. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTaluu - 3a4E€T

AynutopHas g e
KOHTaKTHas pabora E = ®dopma TeKyIero
=
B aKaJl. 4yacax 5} Bug KOHTPOJIS
Pazpmen/ Tema 2 (B axaz. yacax) E R . P Kon
> 3 © | camocTosTENBHOM | yCIIEeBaEMOCTH U
JUCIIUILIAHB R £ < . | xomnerennuu
5 2 5 paboThI TIPOMEKYTOYHOM
mab. | mpakr.
Jlex. P 29 aTTecTalyH
3aH. 3aH. | QU &
1.
CaMOCTOSITCIIBHOE
H3ydeHue yaeoHon
qu Ha qy;oﬁ 3amuTa YK-1.1,
1.1 XumMmnueckass TepMOIUHAMHUKA 1 22 Y KOHTPOJIBHOMN VK-1.2,
JIATEPaATypPHI;
PATYDEL paboThl. YK-1.3
- peuieHne
KOHTPOJIBHOM
paboThI.
CaMOCTOSITCIIBHOE
H3ydeHue yaeoHon
qu Ha t?:oﬁ 3amura YK-1.1,
1.2 XuMnueckass KHHETHKA 22,3 4 KOHTPOJIBHOMI VK-1.2,
JIATEPaTYPHI;
PATYPEL, paboThI. YK-1.3
- peueHue
1 .
KOHTPOJIBHOM
paboTHI.
- oopmiieHHE
OTYETA I10
71a00paTOPHBIM
aboTamM;
p ’ Samura
CaMOCTOSITEJILHOE naGopatopHoii YK-11,
1.3 PacTBOpBI 1 24,4 ~| paborsl. 3ammra VK-1.2,
u3ydeHue yueOHon .
N KOHTPOJIbHOM YK-1.3
U Hay4HOUH
paboTHI.
JIUTEPaATYpPHI;
- pelieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3ydceHHe y4eOHOH

W HAVIHOM Samura VK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 22 e };1; . KOHTPOJIBHOM YK-1.2,
PaTyphl; padoTHL. VK-1.3
- pemeHue
KOHTPOJBHOH
paboThL.
CaMOCTOSTENbHOE
u3ydeHune yueOHon
15 qu Ha y;oﬁ 3amura YK-1.1,
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 20 i KOHTPOJIBHON YK-1.2,
JIUTEPaTypBHI;
IPOLECCHI paboThL. VK-1.3
- pemeHue
KOHTPOJIBHOH
paboThL.
- ohopmiieHne
oT4eTa 1o
1a60paTOPHBIM
aboram;
P . 3amura
CaMOCTOSITEIIBHOE s1abopatopHoii YR-L1,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 23 ~| paborel. 3ammura VK-1.2,
u3ydeHue yueOHon .
. KOHTPOJIbHOU YK-1.3
W HAy9IHOH
paboTsl.
JIUTEPaTyphI;
- perieHne
KOHTPOJIBHOMN
paboTHI.
HWroro no pazneny 133,7
Hroro 3a cemectp 133,7 3a4ET
HWroro no aucuurinzae 133,7 3ayer




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXCsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyoe KHOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
[Ipencraieno B npuiioxkeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdyeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konapa, JI. I'. OxucnnTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHuTOrOpCKHii TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3ICKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cnern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BemwuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUHUILIMHE «XUMHA» Ul O00y4aroluXcs BCeX HaIlpaBICHUH
NOJrOTOBKM W  CHeUWajbHOCTEH 1HeBHOW (opmbl  oOyuenus / O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON PalOoThl MO AMCHUUIUIMHE «XUMHs» i 00ydYaromIMXCsl BCEX HaNpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHUYECKHMX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Mertoauueckue ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCLHUIUIMHE «XUMHS» AJs
00y4aroIIMXCcs BCEX HANPaBJICHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Ttexuuueckuid yH-T um. [. U. HocoBa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HaIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBEIM paboTaM o
JUCLUIUINHE «XUMMsD» AJ1s1 00y4aroluXxcs BCeX HalpaBIeHUH MOJArOTOBKU U CHELUAIbHOCTEH
Bcex Gopm ob0yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
JUCHMIUIMHE «XHUMHS» Jid  O0O0YyYaloIIMXCS IO BCEM HANpaBICHUSIM IOJATOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUTUHE «XUMHUSD» Uil OOYyYaroIIMXCs BCEX HaIpaBICHHUI
HNOATOTOBKM W crenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — TekcT : HenmocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuili roc. texuudeckuii yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJMUYECKHE YKazaHUs K
nmabopaTopHON pabOTe MO MUCHUIUIMHE «XHUMHS» IS 00yJaromUXCsl TI0O BCEM HaIpaBICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonoga;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 13 ¢. — TekcT : HenmocpeACTBEHHBIH.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo60HO 0eccpouHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HH(OPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DneKkTpoHHBIE pecypchl Oubmmorexkn MITY
uM. I'.11. HocoBa
Poccuiickas T'ocynmapcTBeHHass OuOamoTeka.
Karanoru
®denepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE
yUIpEKICHUE «Denepanbupiii  uactutyr|URL: http://www1.fips.ru/
MPOMBIIIEHHON COOCTBEHHOCTHY
Wudopmanmonnas cuctema - EnuHoe OKHO
JIOCTYIA K MH(POPMAIMOHHEIM PeCypcam
ITouckoBass cucrema Axkagemus Google
(Google Scholar)
HanmmonanpHas
undopmanonHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAay4YHOI'0 HMUTHPOBAHUS
DnekTpoHHas 0aza NMEPUOIUYSCKUX H3AaHHUI
East View Information Services, OOO

9 MarepHaJIbHO-TeXHHYECKOE o0ecneueHne QU CIUIINHBI (MOTYJIs)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

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

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIIeYeHne JUCIUTUINHBI BKITFOUAET:

Y4eOHble ayauTOpHM JJIs  TPOBEACHUS 3aHATUH JeKIHOHHOro Tuma. OcHamieHue:
MynbTHMeANIHBIE CPEICTBA XPAaHEHHUS, ITEpeJauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHblE aymuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTAIUM, TEKYIEro KOHTPOJS M MPOMEXYTOYHOHM aTrectanuu. OCHalleHHE:
Oo6opynoBanue a5l BBIOTHEHHS J1a00OPaTOPHBIX paboT, XMMUYECKas MoCyia, peakTHBbl, Harmsgase
MaTepHalbl: TAOJINIbI, CXEMBbI, TJIAKAThI.

[Tomemenust 1yt caMocTOsTENbHOM pPaboThl oOydaromuxcs. OchHarenue: [lepcoHanbHbIE
koMmmbioTepsl ¢ makeroM MS Office, Boixomom B VHTepHET W € JOCTYIIOM B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[ToMemienust A XpaHeHUs: U NPOPUIAKTHIECKOTO 0OCITYKUBaHUS Yy4eOHOTO 00OpYyIOBaHUS.
Ocnamenue: Cremnaxu, cei@bl 1J11 XpaHeHHs] y4eOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
1a0opaTOpHOTO 000PYJOBAHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMSAIIYI0 BO BpPEMs MOJATOTOBKM CTYAEHTaMU OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA MO KaXJAOMY Pa3Aeily JUCUUILIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U PAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOAMHAMHUKA»: MIEPBBIC IECTh 3aIaHUN OLICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Tecr Ne 1
1. Ilpu paccMOTpEeHUM XUMUYECKON PEAKIUH cucmeMd O3HAYAEeT:
a) HMCXOJHBIC PeareHThI
0) TPOAYKTHI XMMUYECKON peaKiiuu
B) PEaKIMOHHBIN COCYX
I) HCXOAHBIE PEareHThl U MPOAYKTHl PEaKIIuU
2. IlepBblii 3aK0H (IIEpBOE HAYAI0) TEPMOJMHAMHUKH MaTEMaTHIECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K=Aep (- EA/RT)
6) K=R/Nj r) AU= Q-W
3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl noBsiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu orpuniarencH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI IMTOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 10132
6) AHozgg F) AHct
5. Kakwe u3 npuBeJACHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2H;=NHj , AH = — 46 K]]x/moib
6) Hy+4/2 0,=H;0, AH = -242 K]I>/monb
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I>x/Mob

6. Kakasg u3 HanmMcaHHBIX HMKE PEaKIMH OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N+ 1/20,; =NO
06) N+ 1/2 O,=NO r)NHz+5/20, =2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 xJI>K TETJIOTHI.
OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8.

Hnsa peakmmu NiO ) + C (rpagur) = Ni ¢ + CO (. Onpenennure BO3MOXKHOE HalpaBlICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

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

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType

627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHseTcst SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) YBEIIMYMBACTCS B) HE YMEHBIIIACTCS

0) yMEHbIIIAeTCS T') HE 3HAI0

10. JTanHas peakius:

2KC103 (TB) —2KCl (TB)+302 (r) AH<O

MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh

a) B MPSIMOM HaIpaBJIEeHUU B) HE MOXXET MPOTEKATh

0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo teme «XuMHUYecKass KHHETHUKA: IIEPBOC, BTOPOC, TPCTHE, YCTBCPTOC U IIATOC 3aJaHUs

ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaia.

=

Teer Ne 1

Paznen xuMum, n3ydaronuii CKOpOCTH U MEXaHU3Mbl XUMUYECKHX PEaKLUil, Ha3bIBAETCs
a) XUMH4ecKasi TepMOJJMHAMUKa
0) TEpPMOXUMHS
B) XUMHYECKasi KHHETHKA
CKOpOCTb XMMHUYECKOH peakiuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEHEHNEe KOJMUECTBA BEIIECTBA PEareHTOB (MJIM MPOIYKTOB) peakiMy B €IMHUILY BPEMEHHU
B €IMHUIIE 00beMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKI[M K MOMEHTY OKOHYAHUS PeaKLuU
B kakux enquHuUIaX BbIpaxaeTcs CKOPOCTh XUMUUYECKOUN peakiun?
a) MOIIb T ¢
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB”
Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKUX PEAKIIH?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 0ObeMa peakIIMOHHOTO cocy/a
CocTosiHrEe XUMHYECKOTO PaBHOBECHS 0OpAaTUMBIX MPOLIECCOB KOJMYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
Kak 3anuceiBaercsi Bbpake€HHE JIJIsl CKOPOCTU PEaKIUU
4 NO ) +6 Hzo =4 NH3(1—) +5 Oz(r)
a) V = k[NOJ*[H-0] 6) V = k[NH3][O2] B) V = k[NO]*[H0]°



7. Kak 3anumiercs BeIpaKeHHUE I KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) K = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpamme MokasbIBaeT 3HaYeHHUE TeIIoBoro addexra peakuu?

ayl E? .
4
0) 2 2
v
B) 3 Y
/ :
—y Y

v

XO0J1 peaKInu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) PK30TCPMHUUCCKAs PEaKIUs
0) PHIOTEpPMHUYECKAsT PEAKITUS
B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BJICBO.
a) MPY MIOHUKCHUH TEMIIEPATYPhI
0) IpH MOBBIILICHUHU TEMIIEPATYPbl
B) TIPH TTOBBIIIICHUY JIABJICHUS
11. ina peakuuu Cy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa PaBHOBECUS PaBHA
0,8. PaBHOBecHass KOHIIGHTpauus Bojaopoaa paBHa 1,2 Moip/n. Berauciure HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpb»: mepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCToe 3aanus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOE HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K"+ S0, = K,SO,
2) Cu®" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxasneHus ruponnsa xjaopuaa xpoma (I11) cnenyer
1) 1mo0GaBUTH CONIHYIO KHCIIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOp BOJOH
4) TMOBBICHTH TEMIIEPATYPY



5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THAPOCY/Ib(ara KajablMsg M BOIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyCy04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00bEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBOpa
4) KoJIM4ecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cmaObIM 251eKTpoIrTaM OTHOCUTCS ...
1) ruapoKCcH aMMOHHMS
2) TUAPOKCH] KaJus
3)  XJIOpH KaJIbI[HsI
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WM KUCIYIO CPENy.
[IpyuuHoOi 3TOTO ABIAETCA ...
1) osmexTposu3 coei
2) IUCUPOTOPLHHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE COei
4) THAPOJIU3 COJCH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHUBaroTcA B 1 Oaiur; mmsIToe | 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1. Vkaxure pa3Mepsl YaCTUI] KOJUIOUJHBIX CUCTEM

1) MeHbIe 1 HM
2) 6osbmre 100 HM
3) or 1 am 1o 100 BM

2. Kakxnwe wWOHBI CHOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOWA, YACTHUI[BI KOTOPOTO HMEIOT
MOJIOKUTETbHBIN 3apsia?

1) KaTHOHBI
2) AQHHOHBI
3) MOJISIPHBIE MOJIEKYJT

3. Jlns Kakoro 5SIeKTPOIUTa MOPOT KOATYJSIIHHM KOJUIOMAA C TOJOKUTEIBHO 3apsKEHHOM
YaCTHUIIEH NOJDKEH OBITH HANMEHBIITHUM?

1) XJIOPUJT KaTus
2) cynbGar Kanus
3) oprodocdar xanus

4. Muueia 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOH AJICKTPOJIMT UTPAET POJIb HOHHOTO CTadHIn3aTopa’?
1) xsopun xenesa (111)
2) Boja
3) TUAPOKCHU Kaus



5. Ilpu B3ammoneiictBuu 20 mu 0,001H mutpara ceunna (1) ¢ 10 ma 0,02H cynwdara xanus
obOpasyercs 30ib cyibdara cBuHna (lI). K kakomy snekTpoay MODKHBI MEpeMemaThCs
YaCTHIIbI TUCTIEPCHOM (a3bl IPH IIEKTPOTH3E?

1) HAXOJATCS B COCTOSIHUM JMHAMHYECKOTO PABHOBECHSI
2) K KaToxy
3) K aHOJTY

6. B nBe konOpl Hamuro mo 50 mur 3078 THUApOKcHIa jkeie3a. s Toro 4toObl BHI3BATh
KOAryJISIIIIO 30715 TOTpeboBanock 100aBuTh: B epByro — 5,3 mur 1H pacTBopa xinopuaa kanus;

B npyryto — 18,7 ma 0,001H pactBopa ¢docdara Harpusa. Berauciaure mopor Koaryssiuu
Ka)KJIOTO 3JIEKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEpTOE M MATOE 3a7aHus orneHnBaroTcs B 0,5 6amna; mecroe — B 1 6ait; ceapMoe M BOCbMOE — B 2
Oamna, a aeBsiToe — B 2,5 OaJIOB.

Tecr Ne 1
1. OkucnuTens — 3TO aTOM, MOJIEKYJ1a WX HOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTEIIEHb OKUCIICHUS
2) IPUHUMAET HJIEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. Ilponiecc BOCCTaHOBJIEHUSI UMEET MECTO B CIIydae, KOra ...
1) HENTpaJbHbIE ATOMBI IPEBPAILAIOTCA B [TOJIOXKUTEIbHO-3apsKEHHbIE HOHbI
2) MIOJIOKUTEIIBHBIN 3aps HOHA YMEHbIIACTCS
3) OTpHULATENbHBIN 3aps]] MOHA YBEITUUYHUBAETCS
3. 13 npeacraBieHHbIX HUXKe peakuuii kK OBP aucnponopuroHpoBaHus NPUHAJIEKUT . ..
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTEISAM OTHOCSTCH ...
1) METaJITBI, BOJOPOJI, YTIEPOJT
2) aKTHBHBIE HEMETAJLIIbI
3) AJIEMEHTBI, HaXOAAIINECS B CPEAHEN YACTH ITEPUOANYECKON CHCTEMBI
5. CreneHu OKUCIIEHUS KUCIIOPO/ia a) B BOJIE U 0) B MEPOKCHUIE BOJIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;6)—-1
6. Ilepmanranar kanus B OBP, npoTekaroniux B KUCION Cpefie, BOCCTaHABINUBACTCA J0 ...
1) Kkarrona Mn?*
2) MaHraHaT-HoHa MnO,*
3) okcupa mapranna (I1I) MnO

7. B peaxkiun, npotekarotei mo cxeme CrSz + KNO3 2 K,CrOy4 + K;SO,4 + NO OKHCICHHIO TTOIBEPTatoTCs
CIICTYFOIIINE DJIEMEHTHI . ..

1) a30T U cepa
2) cepa u Xpom
3) XpOM U a30T
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma ko3 dunmerron B peakiprn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35



3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OIICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DnekTponHBII MOTEHIHAT ONPEAETSIOT 0 YPABHEHHUIO ...
1) Heprcra
2) MenaeneeBa-Knaneiipona
3) Bonpumana

4) Appennyca
2. Paccumraiite DJIC ranpBanmdeckoro siemeHTa MgMgSO4[|CuSO4/Cu mpu cranmapTHBIX

YCIIOBUSAX
1)  —2,03
2) 271
3) 2,71
4 081

3. Kakwue mpoaykThl 00pa3yroTcs Ha KaToOJIe TPH JIEKTPOJIU3E pacTBOpa HUTpara cepedpa?
1) BOJOPO/T

2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. Yxkaxute cyMMy KOX(QQHUIIMEHTOB B ypaBHEHUH JIEKTPOJIN3a pacTBopa HuTpata meau (I1)
1) 12
2) 11
3) 10
4) 8

5. Kakas W3 TPUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUHA  IPOTEKaeT
CaMOTPOM3BOJIBHO B MPSMOM HaIlpaBjIeHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu—...

6. Bpluuciure Maccy IMHKA, TOMYYEHHOTO TPU JJIEKTponu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex rnpu cuie Toka 1A

1) 2,1:10
2) 0,05

3) 0,013
4) 6,7-107°

7. IlpuBemuTe CXeMbl OHIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
MPOTEKAIOIIEH TMpHU 3JIEKTPOXMMHUYECKON KOppo3uu ranbBaHomnapbsl ZnMg B CEpHOKHUCIION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeaynutopHasi camocTosiTesbHass padoTa OOYdYaroIIMXCsl OCYIICCTBIISICTCS B BUJC H3yUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.



BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CAaMOCTOSITEJIbHOM padoThI
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHUMHYeCKasi TEePMOIUHAMHUKA»

B momariHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Juisa peakunun CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEaKIHH IIPH CTAHIAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaKUTE: a) BBLACTACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2Hy (), HONB3ysCH
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Oy. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO (r)» AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy ) AH =-566,2 k]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay»: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nAaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMON peakmuu, kornaa npopearupyetr 30% CO? Bo CKOIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?
3amaga Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO TIPU TEMIIEPATYPe
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peakluu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU 3TOM CKOPOCTH PEaKIuu?
3amaua Ne3
Haiinute HayanbHBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKITUU:
Fe ¢y + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIIEHTPALIMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.
3amaua Ned
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hy (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 Mons/n1. Onpeaenute KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMINX PEAKIIAN:
Nz(r) +3 Hz(l—) =2 NH3(]-)’ AH = -92,2 KI[)K;
COz(r) +C ()~ 2 CO(F), AH = +160,5 KI[)K,
CO(I—) + HzO(r) =CO» @ T Hz(r), AH =-41,1 x]JIx.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IIOCTOSHHO; O) TMpHU TOBBIIICHUM MaBICHUS, €CIU TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B kakom o0beme Boabl cienyeT pactBopuTh 1351 SnCly mist monyyenust 3M pacTBopa Xsopuaa
onoBa (II) ¢ mmotHOCTRIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; /1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIllCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H.,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJEKYJISPHBIX YPABHEHUS PEAKUU K CIETYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' - Zn®* +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnemyrommx coneil moaseprarotcs ruaponusy: NasSiOs. Cu(NOs);. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinute npoussenenue pacrsopumoctu PbCly, eciu B 200 mut Boabl pacTBopsiercs 2,17 T aToro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3amanuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPUIMEHTHI B YpaBHEHHMSX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKaHUs  MEPBOM  peakluud INpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYECHMS
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX IOTEHIIAAJIOB!

H] + HsPO, — J, + H3PO3; + H,O

HNO, — HNOsz; + NO + H,0O



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

NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHECHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIINMN:

KMnO, + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNOs pug)—

3ajgaua Ne3

Jlaubl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTABBTE
ypaBHEHHE BO3MOXKHOH peaknuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CUIIbI PEAKIIUH.

Jlomaninee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomamntaeM 3amanuu o TeMe «JIEKTPOXUMUUYECKHE CHCTEMbI»: TIepBas 3a7a4a OlCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

yYpaBHEHHE TOKOOOpa3yIoIIel peakiyy, MPOTEKAomeld Npu padoTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3);, // AI(NO3)s/Al. Paccuuraiite DJIC (E) rasbBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[TpuHsIB MOTEHLMAN aHOJA PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C ranbBaHUYECKOT0 3JIeMEHTa YMEHBIIHTCS
Ha 0,02B.

3amaya Ne2

[TpuBeauTe CcXeMbl SJEKTPOJHBIX IPOLECCOB W  MOJEKYJISpHbIE YpPaBHEHMs peaKIHid,
MIPOTEKAIOIINX MPHU JIEKTPOXUMHUUECKON Koppo3uH ranbBaHonapsl Co/Ni: a) B Kucloil cpeze; 0) BO
BJIQKHOM BO3/yXe€.

Ornpenenure yObUIb Macchl aHOJA TMPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €ClIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHs HJIEKTPOAHBIX MPOLECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QakTHueckoe KOJIMYECTBO MeETajula, MOJYYeHHOTO Ha KaTojAe IpH 3JIEKTPOJIu3e
Co(NO3),, eciu 31eKTpOIK3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraiia mo Toky coctaBui 85%.

VYKaxuTe BO3MOXKHbBIE IPUUUHBI YMEHBILIEHHSI BHIX0/1a METAJJIA 110 CPAaBHEHMIO C PACUETHBIM.



BapuaHT nomManHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3ananme 1. OxoHYaHHE BIEKTPOHHOW  (POPMYIIBI
Ilepnoauyeckas cucremMa 3J1€eMeHTOB ....6326p1'.YKa>KHTe IIOJIO’KEHUE 3JIEMEHTA B

CTpOE€HUE aTOMa

MEePUONYECKON CHCTeME: MEPHOJ, TPYIMIY, HOATPYIILY,
Ha3BaTh 3JeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYITy
aToMa »JJIEMEHTAa. YKaXXUT€ JJICKTPOHHOE CEMEMCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylny s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
AJICKTPOHOB, OTBEUAIOIIHUX CJIACAYIOIMIECH DSJIEKTPOHHOM

dbopmyie 5p6

Tema 2. 3apanue. CocTaBbTe ypaBHEHHUS PEAKIIU, IPYU TOMOIIU
KucioTHO-0CHOBHBIE CBOIiCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOIIHE
BellecTB MIpEeBpPALICHUS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [{na peakuuu FesOyk) + Hor = 3Fe0k) + H.0n

XuMuyeckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABICHAE CAaMOIPOU3BOIBHOTO
TCUCHHsI PEaKIUU IPH CTAHAAPTHBIX YCIOBUSX M TPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTAaHHOM TeMIIepaTypbl HE U3MEHHTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakiyy;, O) TPUYMHY HAWICHHOTO W3MEHCHHUSI SHTPOIUH.
Paccuuraiite Temneparypy, mpu KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3ananue 2. Berunciure Terosoit addekt peakimn 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), TONB3YACh CTaHIAPTHBIMH
SHTAIBIMAMU ~ OOpa30BaHMsI ~ pEarupyrolMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeMIOThI BbIIEIUTCS (IIOTJIOTUTCS)
npy1 00pa30BaHKM BelliecTBa F€ B konmuectse 56 r?

Tema 4.
XuMH4YecKkasd KHHEeTHKA U
XHMHYeCKOe PABHOBECHE

3aganme 1. TemneparypHblii Ko3(pdULIMEHT peakuuu
paBeH 2,5. Kak M3MEHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIQXACHUH peakmoHHou cMecu oT 50 1o 30°C?
3ananme 2. Jlyis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO3anummre BeIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpennoxute criocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganume 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonydnics pactBop miotHoctso 1,101 r/mi.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIIECTBA.
3ananue 2. CocTaBbTe MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIpHbIE YpPaBHEHUS PEaKIIHii
B3alMOJICICTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; FEC|3 " HzS;

NH4OH u MnC|2; H,SO4 n Ba(OH)z
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIPDHBIE H
MOJICKYJISIpHBIe ypaBHeHHs ruaponm3a coieir NapSiOs,




SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) ummeror
pacTBOPBI ITUX COJIEH?

OKHCJINTEILHO-BOCCTAHOBUTEIbHDbIE KOE)(b(bI/ILII/IeHTH B YPAaBHCHUAX, YKAKUTC OKHUCIIMTCIIb U

Tema 6. 3aganue. MeTo10M 3JI€KTPOHHOTO OanaHca noadoepuTe

CBOMCTBA BeIIECTB BOCCTAaHOBHUTCIIb, HAITUIIHUTE 3JICKTPOHHBIC YPABHCHUSA
IIpOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA
HsPO3; + KMnO,4 + H,SO4 = HaPO4 + MNSO4 + K,SO4 +

H,0
CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,S0,
Tema 7. 3apanme 1. /{15 ranbBaHUYECKOTO 3JIEMEHTA,
DJIEKTPOXUMHYECKHE CHCTEMbI 00pa30BaHHOIO IJIACTUHAMU U3 METAIIJIOB

Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH €
KOHIIEHTpaLueil HOHOB METAJJIOB

A"™ =0,01u B™ =0,05

1) cocraBbTe CXEMy rajbBaHUYECKOTO 3JICMEHTA;

2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX IPOIECCOB U
TOKOOOpa3yroulel peakiuy;

3) paccuMTaiiTe MEKTPOABIKYIIYIO CHITY
rajlbBaHUYECKOT'0 JIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
YpaBHEHUE PEAKIINH, IPOXOAAIIECH IPH IIEKTPOIHU3E
pacruiaBa WM pactBopa 3iekrponura  paciuias CaCl,
Boruncnute Maccy MeTasuia BbIACIUBLIETOCs Ha KaTo/e,
€CJIU AJIEKTPOJIU3 MpoBoAuIHU npu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.BbIxon MeTaiuia no Toky Br
coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUy,
MIPOTEKAOIIEH ITPH JIEKTPOXUMUYECKON KOPPO3HH
raapBadomnapel: Pb - Sn

a) B KUCJION cpefie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

oakrwdE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U PYHKIIMUA COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TermnoTa.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

OHTaNbNUs Kak QYHKIUSA COCTOSHUS CUCTEMbI. DHTANIbINS 00pa30BaHMs BEIIECTBA.
TennoBoit 3gdext xumuueckoi peakunu. GakToOpbl, BAUSIONINE HA TEIUIOBOM AP deKT
XUMHUUYECKOHN PEaKIINH.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0OH TEpMOJIMHAMUKHU.

Tpernii 3aKOH TEPMOINHAMHUKH.

Oueprust ['n06ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMHUYECKUX PEAKIIHA.
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KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasa KHHETHKA»

Xumuueckas KnHeTuka. CKOpOCTh XMMUYECKOM pEeakIIMU U METO/IbI €€ PErYITUPOBAHMS.
BrusiHue KOHIIEHTpalMu Ha CKOPOCTh XUMHUYECKOM peakIMu (3aKOH JEHCTBYIOLIUX
Mmacc).

Bnustaue Temreparypsl Ha CKOPOCTh XUMHUYeckoi peakiun. [Ipasuio Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBaLMU. YpaBHEHUE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEPreTUYeCcKas 1uarpaMmma.

Kpupas Maxkcemna — boibiimana. DHepreTuueckuii 6apsep.

Karanmruueckue cuCTeMsl.

BiusiHue xaranuzaropa Ha CKOPOCTh XMMHUYECKON pEAKIUU.

['oMOreHHBIN U reTepOreHHbIN KaTaluus.

KonebarenbHble peakuuu.

Xumuueckoe papHoBecue. OOpaTuMbie 1 HEOOPATUMBIEC PEAKLIUH.

KoHcTanTa XMMHYECKOrO0 paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunuun Jle-Illarense.

Biusinue KoOHUEHTpaLyy, JaBJIE€HUS U TEMIIEPATYPBHI.

@da30BbIC PABHOBECUSI.

@da3oBble AMArpaMMBbl JJI1 OAHOKOMIIOHEHTHBIX CUCTEM.

KounTtpouabHbie Bonpockl o Teme «PacTBopbn»

[lonsiTue pactBopa. PactBopuMocTs BelecTBa. PactBopuMocTs rasa.

PactBopsl. CriocoObl BeIpaKeHUs: KOHIIEHTPALIMH PACTBOPOB (MaccoBas 405, MOJISIpHAs
KOHIIEHTPALMs, MOJISIPHAs KOHLIEHTPALIKUs SKBUBAJICHTA, MOJIbHAS IOJIS, THTP).
KomnurarusHaeie cBolicTBa pacTBOPOB. M neanbHbIi pacTBop.

3akonbl  Paynma: I (toHomerpuueckmit) u Il (30ymnmockomuyeckuit U
KPUOCKOIMYECKUH).

OcmMmoc. Ocmotnueckoe gapieHue. Cxema 0CMOMETpA.

KucnoTHO-OCHOBHBIE B3aUMOJICHCTBUS BEIIECTB.

WNonHnas teopust KUCIOT U OCHOBaHUM AppeHunyca. OCHOBHBIE MOHATHS U MOJOKEHUS
Teopuu AppeHuyca.

Juccoumanus KUucaoT, OCHOBAHUH U COJIEN C TOUKHU 3pEHUsI MIOHHOU Teopuu AppeHunyca
(mpumepsl).

Crenens aucconuanuu. CUIbHBIC U CIA0BIE AIEKTPOIUTHL.

Jucconmanus cnadbix 37eKTpoiauToB. KoHCcTaHTa Aucconaym.

3akoH pa3baBnenus OcTBaibaa.

Peakuyu noHHOro 0OMeHa MEXly JEKTPOIUTaMHU (Ha MpuMepe peakuii 00pa3oBaHUs
CI1aboro AJEKTPOINTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonnoe npousseaeHue Boabl. BogopoaHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'maponus coneld. Tunel ruapoan3a CoNe.

KonnuecTBeHHbIE XapaKTEpUCTUKU MPOLIECcca THAPOIN3a.

@DaxTOopHl, BAUSIOUINE HA TPOLIECC THAPOIN3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHbie cucreMbDy

I'eTeporennsie cMecH. [lucrepcHble CHCTEMBI.

HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Komnnounansie pactBopsl. JInodunbHbie 1 110GOOHBIE KOUIOUIBI.
CriocoObI 1osTyueHHst KOJJIOUHBIX PACTBOPOB.

CrtpoeHne KOJIJIOUIHBIX YaCTHII.

IIpaBuno dasuca — [leckosa.



7 Y CToNYMBOCTh KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.

8. Koarymnsus nuodunbHbIX U THO()OOHBIX KOJIOHIOB.

9 CenumeHTanust KOJUIOUIOB.

10. Koarymsiiusi KOJUIOUIHBIX paCTBOPOB JIEKTPOITUTAMH.

11. [TpaBumno lyneue — N'apau. Koarynupytromas crmiocoOHOCTb.
12. OrnTryeckre CBOMCTBA KOJJIOUIHBIX PACTBOPOB.

13. DneKTpUUeCKHUe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENbLHO-BOCCTAHOBHTEIbHbIE

npouecchb

1. OcHOBHbIE OHATHUS TEOPUU OKUCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

2. OKHCIIUTENbHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA BEIIECTB.

3. Bakueiime okuciuTeau 1 BOCCTAHOBUTEIH.

4, Tunbl OKUCIUTENEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).

5. OKHCINTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIIHA.

6. VYpasuenue Hepuera.

7. CocTraBiieHHEe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIL.

8. Hamnpasnenue okucauTenbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.

KoHnTpoJibHbIe BOPOCHI MO0 TeMe «DJIEeKTPOXUMHYECKHE CUCTEMbD)

1. DNeKTpOXUMHYECKHEe CUCTeMbl. Kitaccudukarus 3JeKTpOXUMHYECKHX TIPOIIECCOB.

2. DNEKTPOXUMHYECKHE TPOIECChl, MPOTEKAlolMe Ha TpaHMIle pas3jieia «MeTaul —
pacTBoOp».

3 lNanpBanmdeckmii anemeHT Jdanusisa — Skoou.

4. DNEeKTPOABUKYIIAsl CHjla ralbBaHUYECKOIO AJIEMEHTA.

5 W3mepenue  SIEKTPOAHBIX  MOTEHIMANOB. Psii  CTaHAApTHBIX — AIEKTPOJHBIX
noteHanoB. CBOICTBA METAIJIOB B COOTBETCTBUM C HMX TOJIOXKEHUEM B PALY
HaNpsHKEHUM.

6. VYpasuenue Hepuera.

7. DNEKTPOIN3 PaciuiaBoB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.

8. O6benuHenHbi 3akoH @apazes. Boixos no Toky.

9. Kopposus metannos. Knaccudukaiiys KOppo3nOHHBIX MTPOILIECCOB.

10. Xumuueckasi KOpposusi.

11. DNEeKTpOXUMHUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalyla M  KaTOJHOE
BOCCTAHOBJICHHE OKUCIUTEIIS.

12. [Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOC(HEPHONH KOPPO3UH.

13. CKopocTh KOPPO3HH.

14. 3amura METaJIIOB OT KOPPO3HH.

15. 3aluTHBIE TOKPHITHS.

16. DAEKTPOXUMHUECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.

17. XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKHI DIIEMEHT.

18. XUMHYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPHI.

19. XuMHYecKre HCTOYHUKHN TOKa. TOIUTNBHBIE DJIEMEHTEI.



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon 06yquI/151.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:
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WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 NPOOJEMHBIX CUTYallMi Ha OCHOBE CUCTEMHOTI'O II0JIX0/ia, BbIpa0aThIBaTh CTPATErHIO AEHCTBUI

YK-1.1: AHanuzupyeT npoOIeMHYIO Ilpumepnuvie npakmuueckue 3a0anus:
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Onpenenure TEpMOJAMHAMUYECKYIO BO3MOXKHOCTD IpoTekanus peakuun CaO ) + 2 Cy =
COCTABJIAIOLIME U CBA3U Mexy HUMH | = CaC; () + CO(p), AH; = 460 /I npu crangapTHeIX ycaoBusAx. Paccunraiite Temmneparypy Hadana

peakiuu, ecaun  S(CaO)=38 [Ix/monsK; S(C)=6 Ix/mons-K; S(CaCj)= 70 Jx/Monb-K;
S(CO)=197 dx/monsb-K.

2. TomorenHas peakuusi mporekaeT mo ypaBHeHuto Hr ) + | oy = 2 Hl). HauampHas
KOHIIeHTpanus: Bojxopoaa 2,1 monbs/n, uoga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. Paccumraiite crnemyromue KoHneHTpamuu monyduBiierocs pactBopa: @(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Omnpenenure MNPOAYKTHl PEAKIHH B CIEAYIOMIMX B3auMoJehcTBUsIX. Hamummre ux B
MOJICKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. HanmcaTh MOHHBIE U MOJIEKYJISIpHBIE YpaBHEeHUs peakuuit ruaponnsa coneil: KzPOs; NapSOy;
ZnC|2.

6. CocTaBbTe YpaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HanucaTth 53JIEKTPOHHBIE YpPAaBHEHMs SJIEKTPOAHBIX IPOLIECCOB, YpPABHEHUE CYyMMAapHOU
TOKOOOpasyromei peakuuu, BeMUcIuTh DJC ragpBaHMUECKOTO 3JIEMEHTa, €CIU KOHIEHTpAIuu
MOHOB METAJJIOB PaBHBI: [Al3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/ 1.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens meopemuueckux 6onpocos:

HMCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUNBOM HHPOpPMAIIHEH U3
pasHBIX HWCTOYHUKOB, OIPEIENSIeT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYaIlUH, u
MPOEKTUPYET TPOILECCHl IO WX

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TepMOIMHAMUKHY.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.

OHtponus. YpasHeHue bonbiiMana. Bropoil u TpeTnii 3aKOHbI TEPMOIUHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumuyeckasi KuHeTuka. CKOpocTh XuMu4ecKkol peakuuu. CpenHsisi 1 HCTUHHAs CKOPOCTH

Sk wm
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yCTpaHEHHIO

16.
17.

18.
19.
20.
21.
22.
23.

24,
25.
26.
217.

28.

peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakliui U METObI €€ PeryIUpPOBAHMUSL.

Bnustaue remneparypsl Ha ckopocTh peakiuu. [IpaBmiio Bant-I'odda.
DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHeHHE AppeHuyca.

. KaranusaTopsl n xkatanurnyeckue cucreMsl. [ OMOTeHHBIN KaTaus.

. KaranusaTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHBIN KaTaJIn3.

. Xumudeckoe paBHoBecre. KOHCTaHTa XMMHYECKOTO pPaBHOBECHS.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larense.

. PactBopbl. Crioco0Ob! BBIPaKEHHsI KOHLIEHTPALUU PACTBOPOB.

. PacTBOpbI 31ekTponuToB. CTeneHb U KOHCTaHTA JIEKTPOJIMTUYECKON JUCCOUAK. 3aKOH

pa36asnenus OcTBaibaa.

Jucconmanust KUCIOT, OCHOBAHUH, coieil. AM(pOTEpHbIE AIEKTPOIHTEHI.

PactBopumocts. IlpousBeneHue pacTBOpuMOCTH. YcCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. MonHoe npoussenenue Boasl. pH.

I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

JHucnepcubie cucremsl. Kinaccudukanus. JinopunsHslie 1 110(G0OHBIE KOJIOUIBI.

CtpoeHnune KOJUIOUIHBIX YacTHII.

Koarynsuus KoJuIouJHbIX pacTBOPOB.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBa BEIIECTB. Kunaccugukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

DNEeKTpOXUMHUYECKHE CUCTEMbI. 3akoHbl Dapasies. DIEKTPOIHBIN MOTEHLIHA.
["anpBannveckuii anemeHT Jlanuans Skobu.

DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.
OnexTponu3. AHOAHBIA U KaTOAHBIN MPOLIECCH NIPU JIEKTPOIN3E pacTBOPOB. [IpumeneHue
AIIEKTPOJIN3A.

Koppo3zus. Buas! koppo3un. CriocoOb! 3aIUThl METAIUIOB OT KOPPO3HUH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
€CM TeIIoBOM dS(PdeKT peakmuu 0 3aJaHHOW TEeMIepaTypbl HE HW3MEHHTCS. YKaXHTE: a)
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KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Bripa3uTe yepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHS! CIEAYIOLIUX PEaKIIHii
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIx. Ykaxkure HanpaplIcHHE CMELICHUS XUMHYECKOIO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CIIU TEMIIEpaTypa MOCTOSIHHA.

3. CkoapkO0 MWILTHUIMTPOB 96%-HOr0 pacTBOpa CEPHOM KHCIOTHI C IJIOTHOCTHIO 1,84 r/mu
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crieaymomux cosedl moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYIOMUX cosiei. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3onb rugpokcua Maraus nonydeH nyrem cMmemuBanus 0,02 i1 0,011 pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTUll MOJYYEHHOI'O 30Ji1 U HAIUIIUTE
bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe 3MEeKTPOABIDKYILYIO CHITy U ONpPENEIUTE HalpaBiIeHHE CaMOMPOU3BOJIBHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H + H3PO, — J, + H3PO; + H)0.

7. llpuBeguTe CXEMBbI DJIEKTPOIHBIX MPOIECCOB U MOJEKYJISIPHBIC YpPaBHEHUS PEAKIUH,
MPOTEKAOIIUX MTPH JIEKTPOXUMHUYECKOM Koppo3un ranpBanonapsl  Co/Ni: a) B kucmoii cpene; 0) Bo
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTe SJIEKTPOHHO-UOHHBIE YPABHEHHS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHUE PEaKIu, MPOUCXOAIIEH Mpu 3nekTponnse pactBopa CoSO, Beruncaure
(dakTHUECKOE KOJMYECTBO MeTalla, MOJydeHHOro Ha karozae mpu siektponusze Co(NO3),, ecnu
AJNIEKTPOJIM3 MPOBOAMUIM B TedeHuMM | 4. Bbeixog meramna mo TOKy coctaBuil 85%. Ykaxwure
BO3MOYKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabatbiBaeT M coiepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

CHUCTEMHOT'O U
MEXIUCUUIIMHAPHOTO  TIOJIXOJIOB;
CTPOMT  CLIEHApUM  peajli3aluu

Ilpumepnvie npakmuueckue 3a0anun:

1. OmpenennTh, ¢ KAKUMU U3 YKa3aHHBIX HU)KE BELIECTB MOXET B3aHMMOJAEHWCTBOBATH PacTBOP
TUAPOKCHUIA Kalus: WojoBojmopoaHas kuciora, xiopua meau (I1), oxcun yraepoma (IV), okcun
ceuHua (II), ruapoxcun amOMHHUSA, THAPOKCHA aMMOHHUs. COCTaBbTE ypaBHEHHS BO3MOKHBIX
peaxkiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIpHOH hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMsT okcupa xene3a FezO, yriepogom mpu
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CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknus BoccranoBnenus FezOs: Fe3044) +4Cy)
== 3FE(K) + 4CO(F)

3. TemneparypHsiii kKodhduiueHT peakuu paBeH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKITUU: a) U
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakuun FesOy) + Hypy = 3FeO) + HO3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaxkuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIaBJISETCS CO IIenoubto. YTo
npecTaBisieT coboit 3To coeauHenne? Hanmuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKoOJIbKO MUJUTWIHTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBIAENATCA MpH mnpoxoxiaeHuun 48250 Kn
anekTpudecTBa uepe3 pactBop xyopuga Mmapranina (I)? CocrtaBpTe cxeMy 3JI€KTpoOJiM3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoOBaTh B Cpelie CepHOn
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUECKON KOPPO3HH.

9. IIpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIUA Ha CKOPOCTh XUMHUECKOU peaKInu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcniepuMeHTaNnbHBIM JaHHBIM. [IpoBectn
00paboTKy MOJIYyYEHHBIX IaHHBIX C UCMIOIF30BAaHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHIA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmumna 1
Howmep O6beM, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S,0s, 10% | mosBnenus peaxiuu, 10%,
MOJIB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5
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[To nanHBIM TabIMIBEI | TOCTPOUTH rpaUK 3aBUCMOCTH CKOPOCTH PEAKIIUH OT KOHIICHTPALIUH
THOCY/b(aTa HATPUS, OTIOKUB Ha OCH alcIucc KOHIeHTparuio NaS;0Os3, a Ha ocw OpAMHAT —
CKOPOCTb PEaKI[HH.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIMU THOCY/Ib(aTa HaTPHsL.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO MIPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACJIbHBIX 3HAHUM, YMEHUMN, HABBIKOB, OOYYAIOIINIICS UCIBITHIBACT 3HAUUTEIIbHbBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEIUIEKTYyalbHbIe HABBIKU PEUICHHS MPOCTHIX
3azad.



