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PaGouas mnporpamma cocraBieHa Ha ocHoBe @OI'OC BO - chnemuamurer 110

crequanbHOCTH  08.05.01  CTpouTensCTBO YHHKANBHBIX 3JaHHH M COOPYKEHHH (mpHKas
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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma nepecMoTpeHa, o0CykeHa u ogoopeHa ais peanmsarnuu B 2021 - 2022
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

[Iporokom oT __ 20 1. Ne
3aB. kadenpoit H.JI. Menstauk

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u oJo0peHa s peanusarnuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

[IpoTokom oT __ 20 1. Ne
3aB. kadenpoii H.JI. Mensinuk

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ofoopeHa i peanusanuu B 2023 - 2024
y4eOHOM o1y Ha 3acefaHuu Kadgeapbl XuMuu

[IpoTokom oT ___ 20 1. Ne
3aB. kadenpoii H.JI. Mensinuk

Pabouas nmporpammMa nepecMoTpeHa, o0cykaeHa u ogoopeHa /i peanuzauuu B 2024 - 2025
y4eOHOM o1y Ha 3acefanuu Kadgeapbl XuMuu

[Iporokom oT __ 20 1. Ne
3aB. kadenpoit H.JI. Menstauk

Pabouast mporpamMma nmepecMoTpeHa, o0CykeHa u ogoopeHa ais peanmsaiuu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

[Iporokom oT __ 20 1. Ne
3aB. kadenpoit H.JI. Menstauk

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0penHa s peanmsarnuu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

[IpoTokom oT ___ 20 1. Ne
3aB. kadenpoii H.JI. Mensinuk




1 lesin ocBOCHMSI AMCUMILIAHBI (MOIYJIS)

[{enssMu OCBOCHUST TUCITUTIIUHBI «XUMHS» SIBISIETCST (hopMupoBaHue (yHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKIIOYAIONIUX OCHOBHBIE TIOHATHSA, 3aKOHBI H
3aKOHOMEPHOCTH, OIKMCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHUW; pPa3BUTHE HAaBBIKOB
CaMOCTOSATENIbHON Pa0b0ThI, HEOOXOUMBIX JJISI MPUMEHECHHS XUMHUYECKUX 3HAHUH TIPU U3y4YCHUH
CIIELIMAIbHBIX JUCLUUIUIMH U JAIbHEUIIEH TPAKTHUYECKOM eI TENbHOCTH.

2 MecTo IMCIMILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTeJIbHOM NPOrpaMMbl

Jucnunnuaa XuMus BXOJUT B 00s3aTENbyI0 4acTh y4eOHOTO TjlaHa oOpa3oBaTelbHON
MIPOTPaMMBI.

Jng  u3ydeHus  AMCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJEHUSA),
c(hOpMHUPOBAHHEIE B PE3YNIbTATE H3yYCHUS TUCITUILTHH/ IPAKTHK:

"Xumus" B 00beMe IporpaMMbl CpeHen 00111e00pa3oBaTeIbHON IIKOJIBI

3HaHus (yMEHUs, BIAJCHUA), TTOJYICHHBIC TIPU U3YYCHUH JAHHOW JUCIMIUIMHBI OyIyT
HEOOXOTUMBI JIJIsl U3yYCHUS JUCIUILTAH/TIPAKTHK:

be3zonacHOCTh KU3HEACSATEIIBHOCTH

XUMUS B CTPOUTEIHCTBE

3 KomnereHnuuu o0y4amomierocsi, popmupyembie B pe3yJibTaTe 0CBOECHHS

AUCHHUILIAHBI (MOYJIs1) U IVIAHMPYeMble Pe3yJIbTaThbl 00y4eHus!

B pesynbprare OCBOCHHS MUCHUIUIMHBI (MOIyMsl) «XUMHS» OOYYAIOIMIUKCS TOJKECH
o01aiaTh cIeayOUMMI KOMIETECHIUSIMHU:

Kon nanukaTopa NHaukaTop JOCTHKEHUS KOMITETCHITIH

OIIK-1 CnocoGeH pemarh IpUKIagHbIC 3aa9d CTPOUTEIHHOM OTPACIH, HUCTIONIB3Ysl TEOPHIO H
METOIbI GYHTAMEHTAIbHBIX HAYK

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3UYECKOTO M XHMMHUYECKOIo Ipolecca
(sIBJICHUS ), XapaKTEPHOTO ISl 00BEKTOB CTPOUTEHHOM OTPaCiIi, Ha OCHOBE
TEOPETUYECKOI0 ¥ AKCIEPUMEHTAIbHOIO HCCIAEA0BaHUN

OIIK-1.2 BoimonHseT  pacdyerhl  CTPOMTENBHBIX  KOHCTPYKIMH M OOBEKTOB
CTPOMTENBCTBA, OLEHMBAET MX HAJIEXKHOCTh HCMOJIb3ysd MaTeMaTH4YECKOe
MOJIEJIMPOBAHUE, AHAIUTUYECKYIO TEOMETPUIO U MAaTEMATUUECKUM aHAIIN3

OIIK-1.3 Pemaer npuknagHsle 3aJadyd ¢ IOMOILBI0 MAaTEMaTUYECKOIO armmnapara,
UCIIOJIb3Ysl TEOPHIO U METO/IbI (PYHIaMEHTATIbHBIX HAYK




4. CTpykTypa, 00b€éM 1 conep:kaHne TUCHUILINHBI (MOYJIA)
OO6mmas Tpy10€MKOCTh TUCIUIUTMHBI COCTABIISACT 2 3a4ETHBIX SIMHMIL 72 aKajl. 4acoB, B TOM YHCJIE:
— KOHTaKTHas pabora — 55 akaj. 4acos:

— ayauTopHas — 54 akajl. 4acos;

— BHeayauTopHasd — |1 akaj. yacoB
— caMocCTosITeNNbHAs paboTa — 17 akaj. 4acoB;

®dopma aTTecTaluy - 3a4€T

AynuropHas = =
o KOHTaKTHas paboTa E Z dopma TekyIero
=
= 5} Bn KOHTPOJIS
Pasznen/ Tema 3 (B axaz. sacax) E B A N P Kox
g 3 © | cCaMOCTOSITENBHOM |  yCIeBaeMOCTH U
JACIMILTAHEL 5 [~ . KOMITETEHIIH
O g £ paboTbl TIPOMEKYTOUHON
11a0. MpaKT. [ S & arTecTa
Jlexk. 5 n
3aH. 3aH. | O &
1.
- oopmiieHHE
OTYeTa Mo
nabopaTopHOi
pabore; 3amura
1.1 Xumugeckast - bemienmne nabopatopHoii OIIK-1.1
2 6/21 JIOMAIIHET O pabotsl. lomamHee ’
TePMOIUHAMHKA OIIK-1.3
3amanusg Ne 1; 3amanue Ne 1.
- camoctositennbHoe |  TectupoBaHue.
u3y4yeHHue y4eOHOH
W HAYYHOU
JIUTEPATYPHI.
1
- oopmiieHHE
OoTYeTa 1o
nabopaTopHOi
pabore; 3amura
- peleHue nabopatopHoi OIK-1.1
1.2 XuMmuyeckasi KHHETHKA 2 4 3 JIOMAIIHET O pabortsl. lomamHee OITK 1' 3’
3amanus Ne 2; 3amanue Ne 2. :
- camoctositennibHoe |  TectupoBaHue.
u3y4yeHHue y4eOHOH
W HAYYHOU
JIUTEPATYPHI.




- oopmiieHHE

oTyera o
nabopaTopHOi
pabore; Bamura
- peleHue nabopatopHoi OIK-1.1
1.3 PacTBOpBI 821 JIOMAIIIHETO pabotsl. lomalHee L
OIIK-1.3
3amanus Ne 3; 3amanue Ne 3.
- camocrositenbHOe | TecTupoBaHue.
u3y4yeHHe y4eOHOH
W HAYYHOU
JIATEPATYpPHI.
- oopmiieHHE
oTyera o
nabopaTopHOi 3amura
pabore; nabopaTropHoOi OIlK-1.1,
1.4 fucnepenpie cncrem: 4 6 - CaMOCTOSTENILHOE paboTshl. OIlK-1.3
H3ydeHue yuyeOHou TectupoBanue.
1 HAYIHOH
JIATEPATYpPHI.
- oopmiieHHE
oTyera o
nabopaTopHOi
pabore; amura
1.5 OKHCIUTETBHO- - perieHune nabopatopHoi OIK-1.1
BOCCTaHOBUTENIBHBIE 2 4 JIOMAIIHETO pabotsl. lomamHee Y
OIIK-1.3
MIPOLIECCHI 3amanus Ne 4; 3amanue Ne 4.,
- camocrositenbHOe | TecTupoBaHue.
u3y4yeHHue y4eOHOH
W HAYYHOU
JIUTEPaTypHI.
- oopmiieHHE
oTyera o
nabopaTopHOi
pabore; amura
1.6 DJIEKTPOXHUMHYECKHE - bemienne nabopatopHoii OIIK-1.1,
CHCTOMB 4 821 JIOMAIITHETO pabotsl. JlomaiHee OIK-1.3
3ananus Ne 5; 3ananue Ne 5.
- camocrosiTensHOe |  TecTupoBanue.
u3ydyeHue yueOHoM
1 HAYIHOUH
JIATEPATYpPHI.
HWroro no pazneny 18 | 36/61
Hroro 3a cemecTp 18 | 36/61 3auér
Wroro no pucuuninune 18 | 36/61 3a4er




5 O6pa3oBare/ibHbIE TEXHOJIOTUH

B mporecce mpenomaBaHus JAUCHUIUIMHBI «XHUMHS» TPUMEHSICTCS TPaJUIUOHHAS
MH(OPMALMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexiuu mpoxXoAsT Kak B UH(PpOpMAIMOHHOM (hopMe, TJIe UMEET MECTO TOCIEeI0BATEIbHOE
U3JIOKEHHWE MaTepuaia B AMCHUILIMHAPHOM JIOTHKE, OCYIIECTBISEMOE MPEUMYILECTBEHHO
BepOAIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKnii-0ece1bl iIM Juanora ¢ ayIuTOpHeH, JIEKIni
C MPUMEHEHUEM DJIEMEHTOB «MO3TOBOW aTaKW», JICKIIUH-KOHCYJIbTAIMKA, T/I€ TEOPETHUUCCKHUI
MaTepuasn 3apaHee BBIJACTCS CTYASHTaM JJIi CaAMOCTOSATEIBHOTO HW3y4YeHUSs, IJI MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKIIHS TPOXOIUT MO TUITY BOIIPOCHI-OTBETHI-IUCKYCCHSL.

[ToMuMO 3TOTO B JEKIIUU MOTYT MCHOJB30BATHCS AJIEMEHTHI MPOOIEMHOTO U3II0KEHUS.
Ocoboe MecTo B mpolecce MpernojaBaHus TUCHUIUIMHBI «XUMUS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JIEMOHCTPAIMOHHOTO XHWMHUYECKOTO JKCIIEPHUMEHTa, KOTOPBIA TO3BOJSET
HanOoJiee TMOJTHO peaqn30BaTh METOJ MPOOJIEMHOT0 OOyYeHHMs depe3 MOCTAaHOBKY IMpoOjeM ¢
MMOMOLIBIO IEMOHCTPALUH SIBJICHUM, PEAKIIUI HIIH ITPOLIECCOB.

Jnst peanuzanuu HHGOPMAIIMOHHO-KOMMYHHUKAITMOHHOW 00pa30BaTEIbHONW TEXHOJIOTHH
MIPOBOAATCS JIEKIUU-BU3YAIU3AINH, B XOJ€ KOTOPHIX U3JI0KEHUE TEOPETUYECKOTO MaTrepuana
COIIPOBOXAAETCS MPE3CHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKperuisIeTcss B X0je J1abopaTOpHBIX padoT, B XOA€ KOTOPBIX
ydueOHass paboTa MPOBOAUTCS C pPEaTbHBIMH XUMHUYECKMMH BemiecTBamMu. Ha maGopaTtopHbIX
paboTax BBHIMOJTHSIOTCS TPYIIIOBBIC WIIM WHANBHUAyAIbHBIC 3a/IaHUs TI0 IpoiaeHHON Teme. [Ipu
MIPOBEICHUH J1a00PaTOPHBIX 3aHATHIA HCIONb3YETCSd METOJ KOHTEKCTHOTO OOY4YEeHHsI, KOTOPbII
MO3BOJISIET YCBOUTH MAaTepHall IyTeM BBISBICHHS CBS3€H MEXITy KOHKPETHBIM 3HAHHUEM H €ro
npuMmeHeHueM. Kpome Toro, uenecooOpazHO HCHOJb30BaTh TEXHOJOTHIO KOJJIEKTUBHOTO
B3anMOOOy4eHHs (mapHylo paboTy) Tpex BHUAOB: CTaTUYeCKas Iapa, JWHAMUYecKas Tapa,
BapHalliOHHAasl [apa; COBMeENIas €€ C TEeXHOJIOTHed MOIyJbHOro o00ydeHus. BpinmoiaHuB
AKCIIEPUMEHT, oOOydJarmuecs (HOpMYITHPYIOT OOOOIICHHBIE BHIBOJIBI 1O CEPHUH OIBITOB,
MCIOJIB3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsi BKIIOYAaeT B ceOsi caMmble pa3HOOOpa3HbIE
(dbopMbI yueOHOU AEATEIbHOCTU: BBHIMOJIHEHHUE JOMAIIHUX 3a/1aHui, 3aBeplieHre OQOpPMIICHHUS
nabopaTopHbIX paboT, MOArOTOBKA K MPAKTHUKYMY, W3YYCHHE OCHOBHOTO M JOIOJHUTEIHHOTO
Marepuanga 1Mo Yy4YeOHMKaM M TIOCOOWSM, YTEHHWE M TPOopadOTKa HAYYHOM JHUTEPATyphl B
oubnuoreke, HanMcaHue pedeparoB U KypcoBBIX paboT, HOATOTOBKA K KOJUIOKBUYMAaM, 3a4eTaMm,
uToroBoi arrecranuu.CamocrosiTeNibHasg paboTa o0yyaronxcs J0KHA ObITH HampaBieHa Ha
3aKpeIICHUS] TEOPETHUECKOTO MaTepuana, N3J0KEHHOTO MpernoiaBaTeieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEIbHOE M3y4YeHHE, Ha TMOJrOTOBKY K JaOOpaTOpHBIM 3aHATHSIM,
BBHITIOJTHEHUE JIOMAITHUX 33JJaHUI ¥ TIOJITOTOBKY K PYOSKHOMY H 3aKIIOUYUTEIILHOMY KOHTPOJIIO.
[Tpu npoBeaeHnn pyOe KHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMU 331a4aMH, CTOSLIUMHU
mepes MpenoiaBaTeNieM, SIBISIFOTCS: BBISBICHHE CTEIICHH NPAaBHIBHOCTH, 00beMa, TIIyOMHBI
3HAHUW, YMEHUH, HaBbIKOB, MMOJYYEHHBIX IPU U3YUYEHUU Kypca HApSAy C BBISBICHHUEM CTEIEHHU
CaMOCTOSITENTLHOCTH B IPUMEHEHHUH TIOTyYCHHBIX 3HAHUN, YMEHHI U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTpOIIA. OOydaOMUMCs TPEUIaraloTCs TECThl U 3aJa4d B JJIEKTPOHHOM BUJE, C
ABTOMATU3UPOBAHHONW CHCTEMOW TMPOBEPKH. B oTiMYmMe OT OOBIYHOTO TECTUPOBAHUS TaKOM
CIOCO0 KOHTPOJISI TO3BOJISIET CTyASHTaM B J1000€ BpeMsi MPOWUTH TECT, MPOAHAIU3UPOBATH
OLIMOKYU U PONTH TECT BTOPUUHO.

6 YueOHo-MeTO1HYeCKOe 00ecrieueHre CAaMOCTOSITEIbHOM PadoThI 00yYalouuxcst
[IpencraBneHo B MpHIOKEHUH 1.



7 OueHOYHbBIE CPEACTBA ISl MPOBeIeHHUs MPOMEKYTOYHOM aTTeCTALNHU
[IpencraBiieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOIUYecKOe M HH(OPMALIMOHHOE 00ecnieueHne TUCITHIIMHBI (MOTYJIsA)
a) OcHoBHas JIMTEepaTypa:
1. OcHoBsl xumun: yuebnnk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUI] UH®PA-M, 2014.-

560c.: - (Bwicmiee oOpa3zoBanue: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara obpamenus: 01.09.2020). - Tekcrt:
3JIEKTPOHHBIN.

2. Konspa, JI. I'. Xumus : yuebnoe mocodue / JI. I'. Komsna, JI. T'. Tapaciok ; MI'TV. -
Maruutoropck : MI'TVY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 01.09.2020). - MakpooOBeKT. - TEKCT : IMeKTpOHHBIN. - CBeACHUS
noctynHbl Takke Ha CD-ROM.

0) lomotHuTeIBLHAS TUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : npaktukym / H. JI. Mensuuk, 2. P. Mymiuina, O. A. Mumypuna
; Marautoropckuil roc. texuudeckuid yH-T uMm. I'. 1. HocoBa. - Maruuroropck : MI'TY um. I'. H.
HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn. 93kpaHa. -  URL
https://magtu.informsystema.ru/uploader/fileUpload 7name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenusi: 01.09.2020). - MakpooObeKT. - TeKCT : 3JIEKTPOHHBIU. -
Caenenus nocrynssl Taxke Ha CD-ROM.

2. Mensnuk, H. JI. Jlucnepcueie cuctemsl : mpaktukyM / H. JI. Menanuk, 2. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I HW. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obOpamenus: 01.09.2020). - MakpooObekT. - TekcT : AIEeKTPOHHBIH. -
Csenenus noctynubl Takxe Ha CD-ROM.

3. Konsana, JI. T'. OkuCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiMu. OCHOBBI 3JIEKTPOXUMHUU :
yaeonoe nocodue / JI. I'. Konsga, . P. Mymnuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 ¢. : ui.,
TabI1. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TEKCT : AJIEKTPOHHBIU. -
Nmeercs neyaTHbIN aHANIOT.

4. Mumypuna, O. A. Xwumuueckas KuHeTHKa. COCTOSIHME XMMHMUYECKOI'O PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmioBa ; MarHUTOropckuii roc. TEXHUYECKUN
yH-T uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 01.09.2020). - MakpooObekT. - TeKcT : FIEeKTPOHHBIN. -
Caenenus noctynssl Taxke Ha CD-ROM.




B) MeToanyeckue yKkazaHusi:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX IPOLECCOB: METOAUYECKHE yKa3aHUS K
Ja0opaTOpHBIM paboTaM MO AWCIUIUIMHE «XHMHS» I OOYYaroIIMXCsl BCEX HalpaBlIeHUN
MOJATOTOBKM M ClelUajgbHOCTe 1HeBHOW ¢opmbel oOydenus / O.A. Mumypuna;
Maruautoropckuii roc. tTexunueckui yu-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcrt : HEMOCpPeACTBEHHBIMH.

2. Konspa, JLI'. Xumuueckas TepMOAWHAMHMKA: METOAMYECKHE YKa3aHUSA IS
CaMOCTOSITENTLHOW pa0OThl MO MUCHUIUIHHE «XUMUS» IS 00ydYalomuXcsl BCEX HAMPaBICHHMA
MOATOTOBKMA M crienuaibHocTel Beex ¢opm obOyuenus / JI.I'. Komsma; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1I. HocoBa. — Marauroropck : MI'TY um. I'. W1. Hocoga, 2020. — 18 ¢. —
TeKcCT : HemocpeICTBEHHBIN.

3. Komsma, JI.I. CkopocTh XUMHYECKMX pe€akUUid U XUMHYECKOE paBHOBECHE:
Metonuueckue ykasaHus K J1a0OpaTOpHbIM paboTaM [0 [AUCHUIUIMHE «XUMHS» IS
o0yJaroImuxcs BCeX HaIpaBJICHUN MOATOTOBKU U crieruaibHocTell Bcex ¢popm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Marnutoropckuii roc. TtexHuueckuid yH-T um. [. M. HocoBa. —
Maruaurtoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c. — TekcT : HenocpeACTBEHHBII.

4. PonuonoBa, H.M. Xumuueckass KUHETHKA. XUMHUYECKOE PABHOBECHE: METOJUYECKHUE
yKa3aHUs Ul CaMOCTOATENbHOM paboThl M0 TUCHMIUIMHE «XUMHsS» I 00Yy4aroluxcs BCex
HaIpaBJI€HUH TIOJITOTOBKU W clienuainbHOCTel Bcex (opm oOyuenus / H.M. Poguonona, A.Il.
ITonomapeB; MarHuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKCT : HenocpeaCTBEHHBI.

5. Yymnpoga, JI.B. PactBopsl: MeToanyeckas pa3zpaboTka K JabopaTOpHBIM paboTam 1o
TUCHUIUINHE «XHUMHUS» I 00y4aroIIuXCcsl BCEX HANpaBICHUM MOATOTOBKH M CIIEHUATbHOCTEN
Bcex Gopm obydenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHU4€CKUN YH-T
um. I'. . HocoBa. — Maruautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — Tekcr :
HEINOCPEICTBEHHBIN.

6. Uynposa, JI.B. PactBophl: MeToaudeckas pa3paboTka K CaMOCTOSITEIIBHONW paboTe 1Mo
IUCUUIUIMHE «XUMHsS» A7 OOYydYalolIMXcsi IO BCEM HANpaBJICHHUSIM MOJITOTOBKH U
cnenuaabHOCTIM Bcex (opm oOyuenmst / JI.B. Uynposa, O.P. Mymnuna, O.A. MumypuHa;
Marnuroropckuii roc. rTexuuueckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcrT : HeOCPEeACTBEHHBIA.

7. Konsima, JI.I'. KommougHsle pacTBOpbI: METOJMUYECKHE YKa3aHHUS K Ja0OpaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMUS» Ui 00ydalolIMXCsl 10 BCEM HamNpaBiICHUSM MOATOTOBKH U
cienuanbHOCTAM Beex ¢opm obyuenus / JLI'. Konspa, JI.A. Boapsa; MarHuToropckuii roc.
texHudeckuil yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Konsina, JI.I'. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN: METOANYECKUE YKAa3aHUS
K JabopatopHOod paboTe MO AUCHUIUIHHE «XUMUS» sl 00ydJarouIuxcs BCeX HampaBICHUI
MOATOTOBKM M crenuainbHocTed Bcex ¢opm oOyuenmss / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. rTexuuueckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TeKcT : HenmocpeACTBEHHBIN.

9. Konsna, JI.I'. OxuCaUTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIMU U AJIEKTPOXUMUYECKUE
MPOIIECCHl: METOAMYECKast pa3paboTKa K CaMOCTOSITENLHON padoTe st 00yJaromuXcsl IO BCEM

Py e we



E.B. Tapactok, O.P. Mynnuna; Marauroropckuii roc. texuumdyeckuil yH-T uM. I'. M. HocoBa. —
Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenmocpeICTBEHHbIN.

10. Mumypuna, O.A. DIEKTPOXMMHMUYECKHE IIPOLIECCHl: METOAMUYECKUE YyKa3aHUs K
nabopaTopHOl paboTe MO JTUCHUIIIMHE «XHUMHS» I OOydYaroIIMXCs IO BCEM HaIpaBiICHUSM
MOJTOTOBKM M CIHEIHaIbHOCTAM Bcex ¢opm obOyuenuss / O.A. Mwumypuna, H.M. Poanonosa;
Maruautoropckuii roc. Texunueckud yH-T uM. ['. 1. HocoBa. — Maruuroropck : MI'TY um. I'. W.
Hocoga, 2017. — 13 c. — Tekcrt : HEMOCPeACTBEHHBIMN.

r) [Iporpammuoe o6ecneuenue u UHTEpHET-pecypchbl:

IIporpamMmmHuoe o6ecnnedenmne

HanmenoBanne N
10 No norosopa CpoK neicTBUS JTUIEH3UU

MS Windows 7
Professional (s |-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 1y, 135 o1 17.09.2007 GeccpoTHO
Professional
7Zip CBOOOJTHO pacIpoCTPaHIEMOE 0OCCCPOYHO
FAR Manager CBOOOIHO pacIpoCTpaHsIeMOe 0OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xkypca CchlaKa

OnexkTpoHHas 0a3a mNepuoaMYecKUX wu3aaHuil East
View Information Services, OO0 «MIBUC»
HarnmonansHas UH(POPMAITMOHHO-aHATUTHIECKAs
cucreMa —  Poccuiickuii  wmHmekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHIL)
[TouckoBass cucrema Akxagemusi Google (Google
Scholar)
Nudopmarnmonnas cuctema - EqpHOE OKHO TOCTyMa K
nH(GOPMaIMOHHBIM Pecypcam

https://dlib.eastview.com/

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

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

DdenepanbHoe roCyJapCTBEHHOE O10JKETHOE

yapexICHUE «DenepanbHBIN urctutyt|URL: http://www1 fips.ru/
MPOMBIIUIEHHOH COOCTBEHHOCTH»

Poccuiickas Tocynapersennas OubmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

?IJ;ZgI;OHHHe pecypebt Gubmiorekn MITY . T, http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepHajILHO-TEXHHYECKOE o0ecneueHne JUCIUTINHBI (MOILYJIA)

MaTepI/IaJ'II)HO-TeXHI/I‘ICCKOC obecneyeHue JUCLMITIIIMHBI BKJIIOYACT:



YueOHble ayTUTOpUM ISl TPOBEACHUS 3aHATUH JeKIMOHHOro Tumna. OcHalieHue:
MynbsTuMeaniHbIE CPeICTBA XPAaHEHUS, IEpeayuu U MPeACTaBlIeHUs UHPOPMAaIIUH.

Y4eOHblE ayIuUTOPHHM MJIsi TPOBENCHHS JIa0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIlMi, TEKYIIEro KOHTPOJS W TPOMEKYTOYHOM aTTeCTallUU.
OcHamienue: O06opynoBaHHe ISl BBIOJHEHHS JAaOOpaTOPHBIX paboOT, XUMHUYECKas MOCyna,
peakTuBbl, Harnsanbie MaTepuanbl: TaOIUIIbI, CXEMBbI, II1aKaThI.

[Tomerenus st caMmocTosTenbHON paboTh! oOyuatomuxcs. OcHamienue: [lepconanbHble
KoMmbloTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M € JIOCTYIIOM B 3JEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomermenuss ausg XpaHeHHS H  MPOPHIAKTUYSCKOTO OOCTY)KUBaHUS y4eOHOTO
obopynoBanusi. Ocnamenue: Cremnaxu, ceddbl s XpaHEHUs y4eOHOTO 00OpYJOBaHUS.
HNHCTpyMEeHTHI 1)1 peMOHTA JTab0paTOpHOTO 000PYI0BaHMSI.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOIMYECKO€E 00ecrieueHre CaMOCTOSITeIbHOI padoThl 00y4aroIMXCH

CamocrosiTenbHass pabora oOydarolmuxcs MOApa3ieiseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOTUT KaK BO BpEeMs JIAOOPATOPHBIX 3aHATHUH, TaK M Ha TUIAHOBBIX KOHCYIbTAIlUSAX, W Ha
BHEAYIUTOPHYIO, MPOUCXOMASIIYI0 BO BpeMsl MOJArOTOBKM CTYAEHTAMH OTYETOB IO JIa0OpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS IOMAITHUX 3aaHuM.

AynutopHas caMocTosTeldbHas paboTra oOywarommxcs MpeArnosiaraeT MpOXOXIACHHE
TECTUPOBAHUS MO KAXKAOMY pa3eny JTUCUUIUIUHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TPAKTUUYECKUE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TNyOOKOro MOHMMAaHHSA H3YYEHHOro MaTepuaina. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIIPOCY Mpeajaraercs 4eTblpe BapHaHTa OTBETOB, CPEAU
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylnbTaTOB OCYIIECTBISETCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJIOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJUIOB B K0 Teme Kypca — 10.

BapHaHTbl TeMATHYEeCKUX TE€CTOBBIX 3aJaHUM IJI5 TEKYIIECTr0 KOHTPOJIA
XumMHu4yeckasa TePpMOANHAMHUKA

B tectax no teme «XuMuyeckas TEpMOAMHAMUKA»: IIEPBBIE LIECTh 3aJaHUN OLICHUBAIOTCS B
0,5 6aiuta, cenbMoe — B 1 0aiw1, a BOCBMOE, IEBITOE U IECATOE 3aaHusI — B 2 Oajuia.

Tect Ne 1

—

[Ipu paccMOTpeHNN XUMUYECKON PEAKLIUU cUCmema O3HAYAEeT:

a) HCXOJHbIC PeareHThbI

0) TPOIYKTHI XUMHYECKOW pEaKIu

B) PEAKLMOHHBIN COCY]

I) HCXOJHBIE PEAreHThl U MPOAYKTHI PEAKLIUH

2. TlepBblii 3aK0H (IIEpBOE HAYAJI0) TEPMOAMHAMMKN MaTEMaTUYECKH 3aIlIUChIBAECTCS TaK:
a) PV =uRT B) K= A (- EA/RT)
6) K=R/Na r) AU= Q-W

3. B aKx30TepMUUECKON peakiuu:
a) SHTAJBIINS PEaKIIMOHHOU cucTeMbl nossimaercs (AH > 0)
0) TermoBoit 3¢ ekt peakmuu orpunarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl ymeHbluaercs (AH< 0)
T) IaBJI€HUE PEAKIIMOHHOW CUCTEMBI OBBIIIAETCS

4. CrangapTHbIE TEIUIOBbIE AP PEKTH IPUHATO 0003HAYATD:

a) AUcr B) Q015"
6) AH0298 F) AHct

5. Kakue u3 npuBeeHHBIX PeaKIUil SBIISIOTCS YHIOTEPMUIECCKUMU?
a) 1/2 N, + 3/2H,=NHj; , AH = — 46 K]Ix/MoIb
60)H,+4/20,=H,0, AH = -242 K]I>x/M0Jb
B) 1/2 N, + 1/2 O,=NO , AH = 90 KIx/mMonb
r)1/2H,+ 1/2 1, =HI, AH = 26 K]Ix/Monb

6. Kakas W3 HamMCaHHBIX HIDKE PEaKIWii OTBEYAeT TEIUIoTe obpasoBaHusi okcuma aszora ( || ) B
CTaHJAPTHBIX YCIOBUSAX?

a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 O, =NO

0) N +1/20,=NO r)NH;+5/20,=2NO+3H,0
7. Tlpu BoccranoBinenun 16r okcuaa meau( || ) mo peaxiuy :

CuO ) + C (rpagun) = Cu (¢ + Co (), mornormiocs 22 kK TEMIO0THI.

OHuTanenus 00pasoBanus okcuaa meu ( || ) pasHa:



a) 110 B)220,5

6) -200,5 r)735
8. Jma peakuuu  NiO ) + C (pagur) = Ni o + CO (). Onpeznennure BO3MOXKHOE HAIIPABICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIIMU [IPU CTAaHIAPTHBIX YCIOBUSX U Ipu TemnepaTtype 627°C.

BemectBo AH98 (KIIx/M0OmIB) S®os  (JIx/MOnb*K)
NiO ( -239,7 38
C (rpacpum) 0 5,74
Ni o 0 299
CO ¢y -110,5 197,4

B otBere ykaxurte 3HaueHus sHepruu [1OOca Mpu CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
U TeMmIepar Hay KUY
627°C eMIepa aJaja pea

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3meHsieTcst SHTPONHs IIPH Pa3JIoKEHUH KapOoHaTa KaabLus?
a) yBEJIMYUBACTCS B) HE YMEHBIIIAETCS
0) yMEHbIIIAETCS ') HE 3HAI0
10. Mannas peakuus: 2KClO3 (rgy —2KCl (1p)+30; (), AH<O MOkeT caMOnpon3BOJILHO IPOTEKATh
a) B IPSIMOM HaIlpaBJIEHUU B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAIO

XuMnyeckas KHHETHKA

B Ttecrtax mo Teme «XuMHUYecKas KWHETHKa»: IIEPBOE, BTOPOE, TPEThE, YETBEPTOC U IIATOEC
3amanus ouennBarorcs B 0,5 Oamia; mecroe, ceabMoe, BOCBMOE, IEBITOE U JecaAroe — B 1 Gami, a
OIMHHAIIIATOE — B 2,5 Oayuia.

Tect Ne 1

1. Paznmen xumuu, U3y4aromuii CKOPOCTH U MEXaHU3Mbl XUMHUYECKUX PEAKIUI, Ha3bIBACTCS
a) XUMHUYecKasi TepMOIUHAMUKA
0) TEPMOXHUMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XMMHYECKON PEAKIUU — ATO ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PaCXOyeTCsl OJTHO U3 UCXOJHBIX BELIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (UM MPOAYKTOB) pEaklUU B €IMHUIY BpEMEHH B
eIUHHIe O00BheMa
B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHUS peaKINU
3. B Kkakux eIMHHLAX BBIPAKAETCS CKOPOCTh XUMUYECKON PEAKIINU?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB C
4. Or kakux (paKTopoB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIINIA?
a) OT MPUPOJIbI PEAruPYIOLIUX BEIIECTB
0) OoT TeMIiepaTypsl
B) OT 00beMa peaklIMOHHOTO cocya
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHS OOPAaTUMBIX IPOIIECCOB KOJMUYECTBEHHO XapaKTEePU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIIUSIMHU MPOAYKTOB pEeaKIIUU
0) PHeprueil akTUBU3AIUU
B) KOHCTAHTOW paBHOBECHS
6. Kaxk 3anuceiBaetcs BolpaskeHue A ckopoct peakuuu 4 NO )+ 6 HyO =4 NH3z (1) + 5 Oz ()
a) V=k[NOJ'[H,0]  6) V=k[NH3][02] B)V =k[NOJ[H,0]°
7. Kak 3anuiuercs BeIpaKeHHE JUIsl KOHCTaHTBI paBHOBecus peakiuu A + 2 B = C +D?



a) Kp = [C][D] / [A][B]®
6) Kp = [C][D] / [A][B]
B) Kp = [A][B] / [C][D]
8. Kakoil oTpe3ok Ha quarpaMmme rmoka3bIBaeT 3HaYeHUE TEIUIOBOro 3 dexTa peakuun?
a)l E %

VRN
/

XOJI peaKIuu

A

A\

v

9. Yto MOXKHO CKa3aTh O peaklnu, N300pakeHHOI Ha Juarpamme K Borpocy 8?7

a) 9K30TEepMUYECKasl peaKius

0) SHIOTEepMHUYECKAs PEAKITUS

B) PEaKLUsl OMUCHIBAET COCTOSIHUE PABHOBECUS
10. PaBHoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIaeTCs BIICBO.

a) MPY TOHUKEHUHU TEMIIEPATYPHI

0) IpH MOBBIICHUHU TEMIIEPATYPhI

B) TIPY TIOBBIIIIEHUH JaBICHUS
11. ns peakuu C) + 2 H 2 () = CH 4 () Ipy HEKOTOPOH TeMIepaType KOHCTaHTa PaBHOBECHS paBHA
0,8. PaBHOBECHAasi KOHIIEHTpAIMs BOAOPOAa paBHa 1,2 MOJb/1. BeryucianTe UCXOIHYIO KOHIIEHTPALIHIO
BOJIOpOJA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpbI

B Ttecrax mo Tteme «PacTBOpbI»: MepBOC 3aJaHUE OICHHWBAaeTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBEpPTOE, MATOE U MIeCTOE 3aanus - B 1,5 6ana; ceibMoe, BOCBMOE, IEBATOE U JIECATOC — B
0,5 6aia.

Tect Nel

1. g ypaBaenus peakuuu Cu SO4 + KOH - ... cokpallleHHOE HOHHOE YpaBHEHHE 3aMUIIETCS B BUIE
1) 2K* + SO4* = K80,
2) Cu™ +S04” +2K" +20H = Cu(OH),! + K,SO4
3) CuSOy4+ 20H™ = Cu(OH),! + SO
4) Cu*" +20H = Cu(OH),!
2. Macca (B r) xsopuga Hatpus B 300 ma 0,2 M pactBopa paBHa

1)0,8 2)3,51 3)20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO4 paBHO
D1 2)2 3)11 4) 13

4. Jlna nopasnenus ruponusa xiaopuaa xpoma (1) ciegyer
1) 1no0aBUTH CONSHYIO KUCIIOTY
2) 1o0aBUTH IIET0YbL
3) pa3baBUTH pacTBOp BOJOU
4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THIpOCYNb(ara KaablMsi M BOJBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMON AMCCOLMAIIMK PACTBOPEHHOTO BEIIECTBA — ITO
)3 2)4 3)5 4)6
6. PacTtBopuMoOCTh OKcanmaTa cepebpa paBHa 3,27 0073 r/ 100r H,O. Onpenenure TpOU3BEACHUE
pactBopumocTi Ag,C>04
50072 2)1,16007° 3)10,7007° 4)2,310078
7. MaccoBas 10J11 paCTBOPEHHOTO BEIIIECTBA — 3TO OTHOILICHUE
1) Macchl BelecTBa K Macce BOJBI
2) KOJIMYECTBA BEIIECTBa K 00beMY BOIBI
3) Macchl BEUIECTBa K Macce pacTBopa
4) Konu4YecTBa BEMIECTBA K 00bEMY pacTBOpa
8. K cmaObIM 351eKTpoiarTaM OTHOCUTCS ...
1) TUApOKCHUI aMMOHUS
2) TUIPOKCHUM KalHs
3) XJOpuUJI Kaublus
4) MapraHIiioBasi KUCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJEH MOTYT UMETh IICTOYHYIO WJIH KHUCIYIO CPEIy.
[IpuuuHOii 3TOTO SIBNAETCS ...
1) bsnexkTponus coneut
2) AUCHPONOPIMOHUPOBAHUE COJIEH
3) ruapaTUpOBAHUE COJEH
4) TUIPOJIU3 COJIeH
10.3na4enne PH uncroit Boswt ipu 25°C cocrabisieT
D1 2)7 3)0 4) 10

JAucnepcHble cuCcTEMBI

B Tecrax mo Teme «JlMCIiepcHBIE CHCTEMBI»: IMEPBOE, BTOPOE, TPEThE M UCTBEPTOC 3aJaHHS
OIIEHUBAIOTCA B 1 Oaiut; mATOE U IIECTOE 3amaHus - B 3 Oauia.

Tect Nel

1.  VYkaxute pazMepsl YaCTHUI] KOJUIOUIHBIX CUCTEM

1) wmenpme 1 HM

2)  O6oxpme 100 HM

3) ot 1umpgo 100 am
2. Kakwe WOHBI CMOCOOHBI BBI3BATh KOATYNSALNHIO KOJUIOWIA, YACTHUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHMOHBI

3)  NOJSAPHBIE MOJIEKYJ
3. Jlyis Kakoro 3JeKTPOJUTa MOPOr KOAryJIsSlUHA KOJUIOUAA ¢ MOJIOKUTEIBHO 3apsKEHHON YacTUIIeH
JOJKEH OBITh HAUMEHBIIUM?

1) xuopun kanus

2)  cynbdat Kamus

3) oprodocdar kamms
4.  Munemnia 3075 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe't -Bn—x)CI'} xCI'
KaKOH JIEKTPOJIUT UTPAET POJIh HOHHOTO cTaduau3aropa?

1) xnopug xenesa (11I)

2) Bojma

3) TUOPOKCHUJ KaJHs
5. Ilpm B3ammoneiictBuu 20 mu 0,001H wurpara csunma (11) ¢ 10 ma 0,02H cynedara xamms
obpasyercs 30716 cynbdara cBuHma (l1). K xakomy s1nekTpomy AOIKHBI MEPEMEIIaThCsl YacCTHIIBI
JTUCTIEPCHOM (ha3bl IPH IEKTPOIHU3E?

1) HaxoAsTCs B COCTOSHHH TMHAMHYECKOTO PaBHOBECHS



2) K Karomy

3) KkaHoay
6. B aBe xoa0Os1 HamuTO 10 50 MIT 30151 THAPOKCHA Kee3a. [ Toro 4ToOb! BEI3BATh KOATYJISIIHIO
30114 ToTpedoBasioch 100aBUTh: B mepByro — 5,3 M 1H pactBopa xnmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Beraucaure mopor Koarymsiiuy KaKI0To dJICKTPOIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOIECCHI
B tectax mo teme «OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE MPOLECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBarores B 0,5 6amia; mecroe — B 1 6amr; ceapMoe U BOCbMOE — B 2
Oaiuta, a neBATOE — B 2,5 OaJLIOB.

Tecer Ne 1

1. OxucauTenb — 3T0 aTOM, MOJIEKYJIa UJIM MOH, KOTOPBIH ...

1) YBEJIMYMBAET CBOIO CTEIIEHb OKUCIICHUS
2) [IPUHUMAET HJIEKTPOHBI
3) OTAAET CBOM 3JIEKTPOHBI
2. IIpouecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTaa ...
1) HEUTpaJIbHBIE aTOMBI MPEBPAIIAIOTCS B MOJ0KUTEIBHO-3aPSHKEHHBIE HOHBI
2) IIOJIOXKUTEIIBHBIN 3apsii HOHA YMEHBIIACTCS
3) OTpUIATEIbHBIN 3apsi] MOHA YBEINYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuyroHMpoBaHus NPUHALJIEKHUT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS

4. K BocCTaHOBHUTEIISIM OTHOCSHTCS ...
1)  mMetauibl, BOOOPO, YIIEpOL
2)  aKTUBHEIC HEMETAILIbI
3)  BJIEMEHTBI, HAXOAIIKECS B CPEAHEN YACTH MEPUOIUUECKON CUCTEMBI
5. CteneHn OKUCIIEHUsSI KUCIIOPO/Ia a) B BOZE M 0) B MEPOKCH/IE BOIOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-2;0-1
6. Ilepmanranar xanus B OBP, nporekaromux B KUCION Cpefie, BOCCTAHABIUBAETCSA JO ...
1)  xarumona Mn*
2)  MaHTaHaT-HOHAa MnO42*
3)  oxcupaa mapradua (II) MnO
7. B peakiuu, nporekatomieir mo cxeme CrS; + KNO; =2 K,CrO4 + K;SO4 + NO okucienuto
MTOABEPTAIOTCS CIICTYIONINE AIIEMEHTHI ...
1) a3orucepa
2)  cepau Xpom
3)  XpoMm u a3oT
8. Cymma k03 dHUIIMEHTOB B peaKkilny, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma koaddunmentoB B peakiiud KMnOy + HCloyy, = ... paBHa
1) 30 2)26 3) 35

3J16KTp0XI/IMI/I‘IeCKI/Ie CHCTEMBI

B Tectax mo Teme «DIEKTPOXMMHYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M TSATOE 3aJlaHus
olleHUBaIOTCs B 1 0asut; TpeThe M YeTBEpTOE 3aaHus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIIMAT OMPEACIISIIOT 10 YPABHEHHUIO ...

1) Hepncra

2) MenneneeBa-Kianeiipona

3) Boabnmana

4) Appennyca
2. Paccunraiite DJIC raneBannueckoro siaementa MgMgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBHUAX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcst Ha KaToJie TPH AJIEKTPOJIN3€e pacTBOpa HUTpaTa cepedpa?

1) BOJIOPOJ

2) cepedpo

3) a30THas KMCJIoTa

4) KHUCJIOPO/T
4. VYkaxure cymmy K03 pUIneHTOB B ypaBHEHUH 3JIEKTpoiu3a pactBopa HuTpata meau (1I)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 mNpuUBEIEHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MpPOTEKaeT
CaMOTPOM3BOJILHO B IPSIMOM HarpaBJIeHUU?

D). FeSO4 + Cu —...

2) CuSOy4 + Fe —...

3) CuSO4+ Na —...

4) HCI+ Cu —...
6. Boruncnute Maccy LMHKa, MOJIYYEHHOTO IPH JIIEKTPOJIM3E cynb(ara LHHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cek npu cuie Toka 1A

1) 2,1-107"

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenutre cxeMbl DSJIEKTPOJHBIX IMPOLIECCOB W MOJIEKYISIPHOE YpaBHEHHE pEaKlUH,

IPOTEKAIOIICH MPU AIEKTPOXUMHYECKON KOPPO3UH ranbBaHomapbl Zn|Mg B cepHOKHCION cpexe. B
OTBETE YKQXXKUTE CyMMY KO3(P(PHUIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3) 4
4) 8

BueayautopHas  camocrostenbnas  paGora obywarommxen OCYIICCTBIIACTCA B BHAC HU3YUYCHHA JIUTCPATYpPhI I10
COOTBCTCTBYIOLIEMY pa3acilty € HpOpa6OTKOI>i MaTtcpualia; Oq)OpMHeHI/IH OTYCTOB I10 HaGOpaTOpHBIM
pa60TaM U BBIITOJIHCHUA TOMAITHUX 3aHaHHﬁ.

BapuaHThI TeMATHYECKHX TOMALIHHX 32aHU 1151 BHEAYITUTOPHOM CaMOCTOSITEJbHOM PaGoThI
CTYJAEHTOB 10 TeMaM

JlomalmHee 3agague No 1
1o TeMe «XHMHYeCKasi TEPMOIMHAMHUKA»

B nmomaniaem 3aaHuM 1Mo TeMe «XUMHUYeCcKas TePMOJIUHAMHKA»: TIepBas 3a/1a4a OIICHHBACTCS B
2,5 6amna; BTopas — B 1,5 6anna; Tpeths — B 1 Gam.



3agaya Nel
Hnsa peakuun CHy  + COp ) = 2 CO () + 2 Hy () onpenenute BO3MOKHOE HalpaBlICHUE

CaMOIIPOU3BOJILHOIO TEYEHHUS PEAKIIMU MPU CTAHIAPTHBIX YCIOBUSIX U NIpu Temmeparype T = 927 oc,
eclu TeryIoBoi A(h(PeKT peakiuu A0 3alaHHOW TeMIlepaTypbl He U3MEHHUTCS. Y KaKHUTE: a) BBIACISCTCS
WIM TOTJIOUIaeTCs JHEpPrusi B XOJA€ peakuuu; O0) NMPUUYMHY HaWJEHHOTO H3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TeMiiepaTypy Hadajla peakLiMHy.

3amaua Ne2

Boruucnure TemnoBoit addekr peakuuu: CaCs ) + 2 HoOy = Ca(OH); () + C2Hz (1), moOnB3ysich
CTaHJIaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThI BBIACIUTCS WIN
MOTJIOTUTCS TTpH oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM pacCUUTATE TEIUIOBOK A (PEKT peakinu:
Hy ¢ + COz ) = CO (ny + Hy O(y. TepMoXuMHUECKUE YPaBHEHUS:

a) H2 () + 1 02 T = HzO (r)> AH = —241,9 KH}K;

6) 2 CO o t 0O, = 2 CO, (r)» AH = -566,2 KI[)I(

JlomalmHee 3agague Ne 2
o TeMe «XUMHYEeCKAsd KHHeTHKA»

B nomamaem 3agaHuu mo teMe «XHMMHYECKas KMHETHKa»: TepBas 3ajada oreHuBaetcs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6as.

3amaya Nel
Peakuusa mporekaer no ypasHenuto: O; ) +2 CO ) = 2 CO; () HavanbHble KOHLIEHTpanuu

pearupyromux BemiectB paBHbl: [O;] = 1,2 monw/n, [COJ= 0,8 moinb/n. Bo ckoabko pa3 U3MEHUTCA
CKOpPOCTh MpsiMOHM peakiuu, korna npopearupyetr 30% CO? Bo CKOIbKO pa3 U3MEHSTCA CKOPOCTH
MPUMOU ¥ OOPaTHOM peaKkluy, €ClIi YBEITUYHUTh JaBICHHUE B CUCTEME B JIBa pa3a’
3amaya Ne2
[Ipn Temneparype 40 °c HEKOTOpPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpH KOTOPOM JTO K€ KOJHMYECTBO BEIIECTBA BCTYNUT B PEAKIUIO IpU
temneparype 200 °C, ecrmn TEMIIepaTypHBIA KOA(PPHUIMEHT CKOPOCTH peakiuy paBeH 2. Bo ckoibko
pa3 U3MEHHUTCA MPU ITOM CKOPOCTh peaKLun?
3amaya Ne3
Halinure HayaibHbIE KOHLIEHTPALUN UCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHUS PEAKIIMU:
Fe (7 + H2O () = FeO (1) + Hy (1), eciiu paBHOBECHBIE KOHLICHTPALUU PEArUPYIOILUX BEIIECTB PaBHBbIL:
[H,O]=0,3moms/n, [H;] = 0,4 Moab/m1.
3amaua Ned
Jna peaknuonnoit cucremsl: CO oy + HyO ) = COy (v + Hy (7 HauyanbHble KOHLIEHTpALUH
paBubl: [H,O] = 0,5 mons/n, [CO] = 0,6 mons/n. Onpenenure KOHIIEHTPALMHU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya Ne5
BeIpa3ute yepe3 KOHLIEHTpAlUU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKLIAN:
No + 3 Hay = 2 NH3(), AH = -92,2 x]JIx;
CO2(F) +C (= 2 CO(r), AH = +160,5 Kﬂ)K;
CO(F) + HzO(r) =CO, o * Hz(r), AH =-41,1 KI[)K
VKaxuTe HanpaBJIeHUE CMELIEHUSI XUMHYECKOTO PABHOBECUS 3TUX PEAKIMii: a) TPU MOHWKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO; O) MPHU TOBBINICHUW JJaBICHUS, €CITU TeMIleparypa
ITOCTOSIHHA.

Jlomaniaee 3aganme Ne 3
no reme «PacrBopbi»

B nomammnem 3aganum no teme «PacTBOphI»: mepBas, BTOpas, TPETbd W MATas 3a4adyu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3agayga Nel

B kakxom o0weme Boabl cienyeT pactBopuTh 135 SnCl, mist monydenust 3M pacTBopa xjopuaa
osioBa (II) ¢ mnotHocThiO p = 1,405 r/™mn?

PaccumraiiTe: a) MaccoByl OO BEHIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIGHTPAIUIO
SKBUBAJIEHTA; B) MOJISUIBHOCTD; ') TUTP; A) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3agaya Ne2

3aKOHYMTE MOJIEKYJSIpHbIE M HANUIIUTE COKpAICHHbIE MOHHBIE YpPAaBHEHUS peaKlMid
B3aUMOJICHCTBUS CICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO3 + st —

MgCl, + KOH —

CaF, + HCI —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3agaya Ne3

CocraBbTe MO B2 MOJICKYJIIPHBIX YPaBHEHUS PEAKINI K CIEAYIOIIUM HOHHBIM:

Ba® + CrOs~ — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H' — Zn™ +H,S

3amaga Ned
Boruncnure pH 0,05M pactBopa cepHON KHCIOTBHI.

3amaya NeS

Kakue u3 cnenyromux coneit noasepratotrcs ruaponnsy: Na,SiO;. Cu(NOs3),. KBr? CocraBbTe
VOHHBIE U MOJICKYJISIPHBIE YpaBHEHHSI THAPOJIM3a COOTBETCTBYIOIUX coiiei. Kakoe 3nauenune pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaya Nob

Haiingute npoussenenue pacrsopumoctu PbCly, ecniu B 200 M1 Bozb! pactBopsiercst 2,17 r aToro
COETMHEHMUSI.

Jlomaniaee 3aganue No 4
no TeMe «OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B JOMAaIIHEM 3aJaHUMU II0 TEME <<OKI/ICJ'II/ITG.HBHO—BOCCTaHOBI/ITeHBHBIe Hpoueccm»: HepBaﬂ
3a/:aya ornieHuBaercs B 1,5 6ama; BTopas — B 2,5 6aia; TpeThs — B 1 Ga.

3amaga Nel
[MonGeputre KOXPPHUUUEHTHI B YpaBHEHHSIX OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUH.

VYKaxuTe THN KaKI0H peakivu.

PaccunraiiTe 2JIEKTPOABMKYILYIO CHJIy M ONPENESIUTE HAIpPaBIECHUE CAMOIPOU3BOJIBHOTO
MPOTEKAHUS TEPBOM PEAKIMKM TNPU CTAHAAPTHBIX YCIOBHSAX, HCIIONB3Yys 3HAYCHUS OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX ITIOTCHIINAJIOB:

HJ] + H3PO4 — J, + H;PO; + H,O

HN02 — HNO3 + NO + HQO

H[AuCl4] + H,0, + NaOH — Au + NaCl + O, + H;0

NH4RCO4 +H, — Re + NH; + HZO

KBrO — O, + KBr

3agaya Ne2

CocraBbTe YpaBHCHHS OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:

KMI]O4 + NaNOz + HzO b

NaCrO, + H,O, + NaOH —

BI(OH)3 + NayS,05 + NaOH —

Bi 03 + C —



Mg + HNO; (pas6) —

3amaya Ne3

Janbl aBe okucaHUTENbHO-BOoccTaHOBUTENbHBIE mapbl: KNO,, KNO;3; u Pb(NOs),, PbO..
HOJII:?)y}ICB Ta6HHHeﬁ CTaH,Z[apTHBIX OKHCJINUTCIBHO-BOCCTAHOBUTCIbHBIX IIOTCHIIMAJIOB, COCTAaBbHTEC
ypaBHEHHUE BO3MOXHOM peakuuu B ykazaHHou cpene (HNOs). Paccuuraiite 3HauyeHue
JJIEKTPOABWKYIIEH CHIIBI PEAKLIAH.

JlomalmHee 3agague Ne 5
Mo TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B JOMANIHEM 3aJaHHUU 110 TEME <<3HeKTpOXI/IMI/I‘ICCKI/Ie CUCTCMBI». HepBaﬂ 3aJa4a OLICHHUBACTCA B
1 6amm; BTOopas — B 1,5 6anna; Tpeths — B 2,5 Oasna.

3agaya Nel

CocraBbTe 3JIEKTPOHHO-UOHHBIE YpPAaBHEHHUS OJEKTPOAHBIX TMPOIECCOB U  MOJIEKYJISIPHOE
ypaBHEHHE TOKOOOpasylollel peakiuu, MpoTeKamlleld MNpu pabdoTe rajabBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3), /I AI(NOs3)3/Al. Paccuuraiite 9/1C (E) ranpbBaHUuYecKOro 3jaeMeHTa MPU CTAHIAPTHBIX
YCIIOBUSIX.

[IpuHsaB moTeHIMan aHoAa paBHBIM CTAHJAPTHOMY 3HAUEHUIO, PACCUMTANTE KOHIICHTPALIUIO
KaTHOHOB MeTaJlJla B KaTOJAHOM pactBope, mpu Kotopoil JJIC raapBaHUYECKOrO 3JIEMEHTa
ymenbiutesa Ha 0,02B.

3agaya Ne2

[IpuBenutre cxembl SJIEKTPOAHBIX TMPOLECCOB U  MOJIEKYJISpPHbIE YpaBHEHUs peaKIui,
MPOTEKAIOIINUX TIPH JICKTPOXUMHUYECKON Kopposum raiabBanonapel Co/Ni: a) B kucioi cpene; 0) Bo
BJIQYKHOM BO3/yXe€.

Onpenenure yObUIb MacChl aHOJA TPHU KOPPO3WU B KHCIION cpene 3a 20 MHH, €Cld CKOPOCTh
kopposuu cocrasmia 0,01 r/4.

3agaua Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YpPAaBHEHUS JIIEKTPOJHBIX IIPOLECCOB (aHOJ HMHEPTHBIA) H
MOJIEKYJISIPHOE YpaBHEHHE PEaKluu, IPOUCXOASILEH IPU AIEKTPOIIN3E:

a) pacruiaBa NaOH;

6) pactBopa CoSOy,

Breruncnurte (akTHueckoe KONMHYECTBO METallla, MOJYYEeHHOrO0 Ha KaToJe MPH AIIEKTPOIIH3E
Co(NO3),, eciy 37E€KTpOIU3 TPOBOAMIM B TedeHUHU | 4. Bbixoa MeTamia no Toky coctaBui 85%.

VYKaxuTe BO3MOKHBIE TPUYMHBI YMEHBIIECHHUS BHIX0/1a METAJUIA 110 CPABHEHHUIO C PACYETHBIM.

KouTpoJbHbIe BOIPOCHI M0 TEMaM
KoHTpoJibHbIE BONPOCHI 10 TeMe «XHMHYeCKasi TEPMOAUHAMHUKA»

OCHOBBI XUMHUYECKON TEPMOJMHAMUKHU: TIOHATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudeckne napaMeTpsl U PYHKIIUH COCTOSTHHS CUCTEMBI.

Buyrtpennsis sueprus. Pabora. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKY (BBIBOJ).

OHTaNbNUs KaK GYHKLUS COCTOSHUS CUCTEMBI. DHTaNbINA 00pa30BaHUs BELECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakunu. DakTophl, BIMAIONIME HA TEIIOBOH APQEeKT
XUMHYECKON PEaKIUU.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CrnenctBus us 3akosa I'ecca.

9.  Durpomnus Kak (YHKIHS COCTOSHUS CHCTEMBI.

10. Bropol 3aKOH TEpMOJIUHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. DOwneprus ['n66ca.

13. HanpasieHue caMOIpOU3BOJIBHOIO MPOTEKAHUSI XUMUUECKUX PEAKIIUM.

S e

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA»



Xumunyeckas KnHeTuka. CKOpoCcTh XMMUUECKON peaklIMU U METO/IbI €€ PEryJIMpOBaHUS.
Binsinue KOHUEHTpalMKy Ha CKOPOCTh XUMHYECKOM PEaKIu (3aKOH JEUCTBYIOIIUX MACC).
Bnusiaue Temneparypsl Ha CKOPOCTh XumMuueckoi peakuuu. [Ipasuno Bant — F'odda.
Teopust akTUBHBIX CTOJIKHOBEHUM AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust mepexogHOT0 KOMIUIEKCA. DHEPreTUYecKas quarpaMmma.

Kpusas Makcsenna — bonpiimana. DHepreTuueckuii 6apbep.

Karanutrueckue cuCTEMBI.

Biusinue katanuzaTopa Ha CKOPOCTh XUMUUYECKON peakIvu.

0. T'omOreHHBIN M reTEPOreHHBIN KaTalu3.

11. KonebGaTenpHble peakiiuu.

12.  Xumunueckoe paBHoBecue. OOpaTHMble U HEOOpATHUMBbIE PEAKIIUH.

13. KoHCTaHTa XMUMHYECKOT'O paBHOBECHSI.

14. Cwmemenue xumuyeckoro pasHosecus. [Ipunnun Jle-1llarense.

15. BnusiHue KOHLIEHTpAIMH, JaBICHUS U TEMIIEPaTypHl.

16. ®a30BbIe paBHOBECHSI.

17. ®a3oBble AMArpaMMmebl J1Jisl OTHOKOMITIOHEHTHBIX CHCTEM.

N SR R o

KonTtpoabHbie Bonpockl o Teme «PacTBopbi»

1.  Ilonarue pactBopa. PactBopumocCTh BeliecTBa. PacTBOpMOCTH rasa.

2. PactBoprl. CrnocoObl BBIpa)K€HHUS KOHIEHTpAIlMM PACTBOPOB (MaccoBas MAOJs, MOJspHas
KOHIIEHTpALXsl, MOJISIpPHAs] KOHLIEHTpAIUsl SKBUBAJIEHTA, MOJIbHAs 0JIs, TUTD).

KomnuratusHsie cBoiicTBa pacTBOpoB. M neanbHblil pacTBOp.

3akonsl Payns: [ (tonomerpuueckuit) u Il (30ymIMOCKOMMYECKUI M KPHOCKOTTMYECKUH ).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHEBIE B3aUMOIEHCTBUS BEIIECTB.

. HMonHasa Teopus KuUCIOT U OCHOBaHMW AppeHuyca. OCHOBHBIE MOHATHUS U IOJIOKEHUSI TEOPUU
AppeHunyca.

8. Jluccoumanusi KHUCIOT, OCHOBaHMM M COJE€M C TOYKM 3pEHHs MOHHOM Teopun AppeHuyca
(mpuMepBI).

9.  Crenenp auccouunanuu. CHUIbHbBIEC U caOble SIEKTPOIHTHI.

10. Juccommanus cnadbix 2IeKTpoauToB. KoHCTaHTa MUCCOIUAIAHN.

11. 3axon pa3baBnenus OcTBanbaa.

12. Peakuuu HOHHOTO OOMEHA MEXTY JICKTPOIUTAMU (Ha IpUMEpE peakiuii 00pa3oBaHus ciaboro
ANEKTPOJINTA, OCAAKA U ra3a).

13. IIpousBeneHue paCTBOPUMOCTH.

14. HMonHoe npou3sBeneHue Bobl. BogopoaHblii U THIPOKCUIIBHBIN [TOKA3aTEH.

15. Tuaponus coneit. Turbl TuIpOIU3a CONCH.

16. KonuuecTBeHHBIE XapaKTEPUCTUKU MPOLiecca TMIPOIN3a.

17. ®akTopbl, BAUSIONINAE HA MPOLIECC THAPOIU3A.

Nownkw

KonTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'eTreporennsie cmecu. [lucnepcHbie CUCTEMBI.

HucnepcHocts. Kimaccudukanum qucrepeHbIX CUCTEM.
Konnoumneie pactBopsl. JInopunbpHbie U THOGOOHBIE KOJUIOUIBI.
Crioco0b! mosryueHus KOJUTOMTHBIX PACTBOPOB.

CtpoeHure KOJTOUIHBIX YaCTHI.

IIpaBuno ®dasuca — Ileckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOMIM3aTopHI.
Koarymsus nuouinbHbIX 1 THO(QOOHBIX KOJIIIOUIOB.
CenumeHTAaIMs KOJIJIOUIOB.

WO TRAN R WD =



10.
11.
12.
13.
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Koarymsanus KoJTOuAHBIX PACTBOPOB JIEKTPOIUTAMHU.
[IpaBuno Ulynsne — [Mapau. Koarynaupyromas criocOOHOCTb.
Onruyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX pACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchbi»

OCHOBHBIE IOHATHUS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIU.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEILIECTB.

Baxwuelme OKUCIUTENN U BOCCTAHOBUTEIIH.

THUIBI OKHCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM (IPUMEPHI).
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIUAT.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
HampaBneHnue OKnCIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIMI.

KoHTpoJibHbIEe BOPOCHI O TeMe «JIEKTPOXUMHYECKHE CHCTEMbI»

DneKTpoxuMudeckrue cucteMbl. Kimaccudukarus 3IeKTpOXUMHAYECKHUX TTPOIIECCOB.
DIEKTPOXUMUYECKHE MTPOLIECCH, TPOTEKAIOIIUE HA TPAHULIE pa3jieia «METalll — PacTBOP».
IManpBaHMYeckmii 3memMeHT Januais — SIkoowu.

9H€KTpO,Z[BI/DKyH_Ia$I CHJia raJiIbBAaHNYCCKOI'O DJIEMEHTA.

W3mepenne SICKTPOMHBIX TOTEHIIMATIOB. Psii  CTaHAAPTHBIX AJIEKTPOIHBIX IMOTEHIIUAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBCTCTBUU C UX IMOJIOKCHUCM B PAAY HaHpH)KeHI/II/I

6.  YpaBuenue HepHcra.

7.  DnexTpoau3 paciiiaBoB M pacTBOpoB. KaTogHbIe M aHOJHBIE TPOLIECCHI.
8.  OOwbegmHeHHBIN 3akoH Papanes. Beixox mo Toxy.

9.  Kopposus meramnos. Knaccugukaius KOppo3nOHHBIX IPOLIECCOB.

10. Xumuyeckas KOppo3usl.

11. Dnexrpoxumuueckass KOppo3us. AHOJHOE OKHCIEHHE MeTallyla U KaTOJHOE BOCCTAHOBIIEHHE
OKHCITUTEIIS.

12.  TIpumepsl KOPpPO3UHU B KUCIION Cpefie U aTMOC(EepHON KOPPO3HUH.

13.  CxopocTh KOppPO3HH.

14. 3amuTa METaLUIOB OT KOPPO3HUHU.

15. 3amuTHBIC MOKPHITHS.

16. DnekTpoXMMHUYECKHE CIIOCOOBI 3alUTHI OT KOPPO3HH METAILIOB.

17. Xumudeckue HCTOUHHUKH TOKA. [ albBaHMYECKHUN JIEMEHT.

18. XuMmudeckue UCTOUHUKH TOKA. AKKYMYJISTOPBL.

19.

XuMHdecKre HCTOYHUKH TOKA. TOIINBHBIC DJIEMEHTHI.



IMPUJIO)KEHUE 2

7. OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUS IIPOMEKYTOYHOM aTTecTaluu
IIpoMexyTouHass  aTTecTandsg  MMEET  LEIbl0  ONPENEIUTh  CTENEHb  JTOCTHIKEHUS
3aITAaHUPOBAHHBIX PE3YJIHTATOB 0OYUEHUS 110 TUCIUILIMHE 32 ONPeIeIeHHBIN epro]] 00ydeHusl.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHSI U OLIEHOYHbIEe CpeACTBA /Jisl INPOBeIeHUs:
MPOMEKYTOYHOM aTTeCTAIMU:
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OIIK-1: CrocobeH pemiath TpUKIaIHbIE 3314l CTPOUTEIBHON OTpaciv, UCTIONb3Yys TEOPUIO U METOIbI (PyHAaMEHTaIbHBIX HAYK

OIIK-1.1

Omnpenenser XapaKTEPUCTUKU
Gu3nIeckoro M XHMHYECKOTO
nporiecca (SABICHHS), XapaKTEPHOTO
TUISt 00BEKTOB CTPOUTENLHOM
0Tpaciy, Ha OCHOBE TEOPETUYECKOTO
u IKCIEPUMEHTAIHHOTO
UCCIIEI0BAHUI

IlepeyeHnb TeopeTHYECKNX BONPOCOB:

1. OCHOBBI XMMHUYECKON TEPMOJAMHAMUKH: CUCTEMA, TEPMOANHAMUYECKHAE MapaMETPhI
CUCTEMBI, (YHKIIMH COCTOSIHUS CUCTEMBI. [1epBhIil 3aKOH TEPMOIUHAMUKH.

2. DHepreTuka XUMUYECKHUX MPOIIECCOB.

3. Onranbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

4. OuTponus. YpaBHeHue bonbiimana. BTopoii v TpeTurii 3aKOHBI TEPMOJIUHAMUKH.

5. Oneprus ['m66ca. HanpapieHus: XUMHUECKUX MPOIIECCOB.

6. Xumuyeckass KuHeTuka. CKOpOCTh XMMHUYECKOW peakiuu. CpelHsisi U WCTHHHAA
CKopocTH peakiuu. Kunernueckas KpuBasi.

7. CKOpOCTh peakiuy U METOJIbI €€ PEryJIUPOBAHMUS.

8. Bnusiaue Temneparypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

0. DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppEeHUyca.

10. KaranuzaTopbl 1 KaTaauTH4YeCKUE CUCTEMbI. | OMOTreHHBIN KaTanus.

11. KaTtanuzaTtopbl u KaTaTUTUYECKUE CUCTEMBI. [ €TEpOTreHHBIN KaTalins.

12. Xumunueckoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PAaBHOBECHS.

13. Cwmenienue xumuyeckoro pasHoBecus. [Tpunnun Jle [latense.

14. PactBopbl. CriocoOb!I BRIpaKEHHSI KOHIIEHTPAIIMHA PACTBOPOB.

15. PactBopbI 251ekTponToB. CTENEHb U KOHCTAHTA AJIEKTPOIUTAYECKON TUCCOLMAIUH.
3akoH pa3dasienus OcTBanbaa.

16. Jucconmarus KICJIOT, OCHOBaHUM, COJIe. AM(POTEPHBIE JICKTPOITUTHI.

17. PactBopumocTs. [IpomsBeneHue pacTBOPUMOCTH. YcCloBHE 00pa3oBaHuA U
pacTBOPEHUS OCAJIKOB.

18. Hucconunanus Boasl. MonHOE nipousseneHue Boasl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOJIN3a.

20.  Jucnepcusle cuctembl. Knaccuduxanus. Jinopunbabie 1 110POOHBIE KOJUIOUIBI.

21. CTpoeHue KOJIJIOUAHBIX YACTHII.

22. Koarynsmus KoymouIHbeIX pacTBOPOB.

23. OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE CBOICTBa BEIIIECTB. Knaccudukarus

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.
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24. DNEeKTpOXUMHUUECKHE cUCTEMBI. 3akoHbl Dapases. DIEKTPOJHBIA NOTEHLINA.

25. IManpBanMveckmii amemeHT Jlanusis Axoou.

26. DNEKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. IIpruMeHeHne 3meKkTpounsa.

27. ONEeKTpoNn3. AHOAHBIA M KaTOAHBIM MPOLECCHl TPH BIEKTPOJU3E PACTBOPOB.
[IpuMeHeHue dneKTpoIn3a.

28. Koppo3zus. Buasl koppo3un. CriocoOb! 3alIU Tl METAIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus
1. TIpoBecTu aHanu3 BAUSHUS KOHIIEHTPALUK HA CKOPOCTh XUMHUUYECKON peakiuu
Na,S,03 + H,SO4 =S + SO, + Na,SO4 + HyO no skcnepuMmeHTallbHBIM TaHHBIM. [IpoBecT
00pabOTKy TMOJYYEHHBIX JAaHHBIX C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHI. Pe3yabTaThl ONTOB MPEJCTaBUTh B BHJIE TAOIUIIHI 1.

Tabmnuma 1
Howmep O06Bem, Mt Konuenrpanus Bpewms CxopocTh
OIIBITA Na,S,05 H,O H,SO, Na,S,0s, 10? | nosBienus peakuuu, 102,
MOJIB/TT 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

[lo npanHbIM Tabmuuel 1 TOCTPOMTH IpadUK 3aBUCUMOCTH CKOPOCTH PEAKIHMU OT
KOHIIGHTPALUU THOCYJIb(aTa HaTpHsl, OTJIOKUB Ha ocH abciuce KoHueHTpanuo Na,S;0s, a Ha ocu
OpAMHAT — CKOPOCTh PEAKLIUH.

CraenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPALMH THOCYIb(haTa HATpusl.

2. Mns peakuuu CHy ) + CO;z ) =2 CO () + 2 Hy (1) onpenenute BO3MOXKHOE HAIIPABICHHUE
CaMOIIPOMU3BOJIBHOTO TEUYCHHUS PEaKUMM IPHU CTaHNAPTHBIX YCIOBUAX M Ipu  Temmeparype T
=927°C, ecin TeruoBoit 3 dEeKT peakuu 10 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXUTE: a)
BBIJICJIACTCSl WM TIOTJIOUIAETCS SHEPIrUs B XOJE peakuuu; 0) NpUUMHY HAWJEHHOTO U3MEHEHHUs
sHTponuu. Paccunraiite TeMiiepaTypy Hadajla peakliuH.

3. Beipa3uTte yepe3 KOHIEHTPALUN PeareHTOB KOHCTAHThI PAaBHOBECHS CICIYIOIIMNX PEAKIIHI




Kon
UHUKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETCHIINU

OneHouHble cpencTBa

Nowy + 3 Hary = 2 NHjzy, AH = -92,2 xJIx. YkaxuTe HamnpaBiI€HHE CMELIEHUS XUMUYECKOTO
pPaBHOBECHS 3TUX PEaKLMii: a) MpU NOHWKEHUHN TEMIIEpaTypbl, €CIU JaBlIEHUE TIOCTOSIHHO; 0) MpH
MOBBIIICHUH J1aBJICHUS], €CTTU TEMIIEpaTypa MOCTOSHHA.

4. CKOJIBbKO MILTIIUTPOB 96%-HOTrO pacTBOpa CEpHOM KHUCIOTHI C MIOTHOCTHIO 1,84 r/mn
notpedyercst it npurorosiexus 2 i1 0,25M pactBopa?

5. Kakue w3 cnemyromux coneil moasepratorcs ruaponn3y: NapSiOs. Cu(NOs3),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBbIE YpPaBHEHUsI THUPOJIM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEOT pacTBOPBI 3TUX CONEN?

6. 3011b THAPOKCHIA MarHus nonydeH myrem cmermuBanus 0,02 i1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpexnenure 3apsii 4acTUll MOJYYEHHOrO 30Jis1 U HAMUIIUTE
bopMyTy €ero MHUIIEIUIBI.

7. PaccunTanTe dIEKTPOABUKYIIYIO CHILY U ONPEACIIUTE HAIIPABICHUE CaMOIIPOU3BOJIBHOTO
IIPOTEKAaHUsl pEaKIMU NPU CTaHAAPTHBIX YCJIOBUSX, HCIHOJIb3Ys 3HAYEHUS OKHUCIHUTEIbHO-
BOCCTaHOBHUTENLHLIX MoTeHnuanos HJ + H;PO, — J, + H;PO5; + H,O.

8. IlpuBenute CcXembl 3JIEKTPOAHBIX IMPOLIECCOB M MOJIEKYJSPHBIE YPaBHEHUS pEaKIMiA,
NPOTEKAIOIIUX MPU IEKTPOXUMUYECKOH Koppo3un ransBaHonapsl Co/Ni: a) B Kucinoii cpene; 0) Bo
BIQXHOM Bo3nyxe. Onpenenure yObUTb MacChl aHOJIA MPU KOPPO3UM B KHUCIOW cpene 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu cocrasmiia 0,01 r/u.

9. CocrtaBbTe JIEKTPOHHO-UOHHBIE YPABHEHHMS 3JEKTPOJHBIX MPOIECCOB (AHO MHEPTHBHIN)
U MOJIEKYJSIPHOE YpaBHEHHUE DEaKIHUM, MNpoucxondueil mnpu saekrponuse pactBopa CoSOq,
Bbruncnaute QakTuueckoe KOJIMYECTBO MeETaijia, IMOJIYYEHHOTO Ha KaToJle MpPU AJIEKTPOIIN3e
Co(NO3),, ecnu 37€KTpoSIu3 NPOBOAWIM B TeueHuH | 4. Beixoq metamia mo Toky coctaBui 85%.
YKaXuTe BO3MOKHBIE TPUYMHBI YMEHBIIECHUS BBIX0/1a METAJUIA 10 CPABHEHUIO C PACYETHBIM.

OIIK-1.2

Bremomnaser PACUCTBI CTPOUTCIIBHBIX

KOHCTPYKIUN u 00BEKTOB
CTPOUTENILCTBA,  OILICHUBAET  UX
HaJIC)KHOCTh UCTIOJB3YS

MAaTEMAaTU4YCCKOC MOJICIINPOBAHUEC,
AHAJIUTUYICCKYIO TCOMCTPUIO n
MaTeMaTHYCCKUU aHaIu3

He ¢opmupyer
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OIIK-1.3

Pemaer npuknagHele 3amadum C
ITOMOILIBIO MaTeMaTHYECKOro
anmapara, HWCIOJb3ysSd TEOPHUIO U
MeTOJIbl (PyHIAMEHTATbHBIX HAYK

Ilpumepnvle npakmuyeckue 3a0anus:

1. HammcaTh 3JEKTpPOHHBIE YpPAaBHEHHUS DJIEKTPOJHBIX IPOILECCOB, YpPaBHEHHUE CYMMapHOU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C raJbBaHMUYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
MOHOB MeTayuioB pasHer: [A1**]=0,001 mous/i, [Co**1=0,1 Mob/1L.

2. Hanucath MOHHBIE U MOJIEKYJISIpHBIE ypaBHEHUs peakuuit ruapoinusa coneid: KsPOy; NapSOy;
ZnClz.

3. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITUCAB UX B MOJICKYJIIPHON M MOHHOU (hopmax:

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

4. B 2 n pactBOopa ruapokcuaa kanpius copepxurcs 478,8 v Ca(OH),. IlnotHocts pacTBOpa
1,14 v/mn. Paccuuraiite: w(Ca(OH),); Cy; Cox; C; N(Ca(OH),) u N (H,O); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:

K>Cr,0O7 + FeSO4 + H,SO4 — , KMnOy + Na2803 + H,O —.

6. Hammcath 531€KTpOHHBIE YpPaBHEHHs DJICKTPOIHBIX IIPOIIECCOB, YpaBHEHHUE CyMMapHOU
TOKOOOpasyrome peakuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOr0 3JEMEHTA, €CIU KOHIEHTpAIluu
MOHOB METauIoB paBHEL: [Mn**]=0,01 moms/i, [Au’*]=0,1 Mous/i.

7. 3aKOHUYNTH YpaBHEHUS PEAKIIUiA, HAITUCAB UX B MOJICKYJISIPHON W MOHHOU (popMax:
NH4OH + HNO3 —, Zn(OH), + NaOH—, AIPO4 + Na,SO4 —.

8. Hanncats ypaBHeHUS peaklMil THIpoJik3a B MOJEKYISIpHOM ¥ HOHHOM Buje: Alx(SOq)3, KCl,
Nast3.

9. HamucaTh DJIEKTPOHHBIE YPABHEHHS 3JIEKTPOJHBIX IIPOLIECCOB, yPABHEHUE CYMMapHOM
TOKOOOpasyromel peakiuy, BeUUCINTE JJC TaabBaHMYECKOrO 3JIEMEHTa, €CIM KOHLEHTPALHMH
HOHOB MeTaIuIoB paBHsL: [Zn>*]=0,01 moms/1, [Cu*]=1,0 Mous/x1.

10. Cynbdat amomunust maccoir 36,4 r pactBopunr B 100 r Boapl. [IMOTHOCTH MOTy4eHHOTO
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pactBopa 1,32 r/mn. Paccuuraiite: ®(Alx(SO4)3); Cum; Coxs Ci; N(AL(SO4)3) u N (H,O); T.

11. HamucaTh S7I€KTPOHHBIE YpPaBHEHHUS AJIEKTPOJHBIX IPOIECCOB, YpPAaBHEHHUE CYMMapHOMU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
MOHOB MeTa/uIoB paBHbl: [Mn®*]=0,01 monb/i, [Ag*]=1,0 Mos/mL.

12. 3aKOHYHUTH YpaBHEHHUS pPEeaKINii, HAIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4CI + KOH —.

13. Onpenennre TEpPMOANHAMUYECKYIO BO3MOXKHOCTD ITpoTekanns peakun CaO) + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x>k ipu cTaHIapTHBIX yCIOBUAX. Paccunraiite TemnepaTypy Hadana
peakuu, eciu S(Ca0)=38 [Ix/monb-K; S(C)=6 Tx/monb-K; S(CaCp)= 70 Hx/moinb-K;
S(CO)=197 Jdx/mons-K.

14. CocTaBbTe ypaBHEHHS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KMI’IO4 + NaN02 + HZSO4 —, Crz(SO4)3 + Br; + NaOH —.

15. Ompenenurte TEPMOAMHAMUYECKYIO BO3MOXKHOCTh IpoTekanus peakuuu 2 Clp ) + 2 HoOqy
=4 HCly + Oz (y, AH; = 115,6 x/Ix npu cranmapTHbIX yciaoBusX. Paccuuraiite Temmeparypy
Havaya peaknuu, eciu S(Cly)=223 Jx/mons:-K; S(H,0)=189 x/moinb-K; S(HCI)= 187 [)/mons-K;
S(0,)=205 Ix/monb-K.

16. Harmucarh ypaBHEHHs peakiuid TuApoan3a B MosiekyasipaoM U noHHoM Buje: CrCls, NaNOs,
K>,CO:s.

17. CocTaBbTe ypaBHEHHSI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA:

chr207 + Na2503 + HZSO4 -, KMIIO4 + NaNOz + Hzo —.

18. I'omoreHHas peakums nporekaer mo ypaBHeHno H; ¢ + L y = 2 HIl. Hauanbnas
KOHLIEHTpanus Bojopoaa 2,1 mounb/n, moma 1,5 monb/n. Bo ckonbKO pa3 U3MEHUTCS CKOPOCTb
peakuuu, koraa npopearupyet 30% Bomopona?

19. B 640 ma Boas! pactBopuin 160 r xinopuna xenesa (I1I). [InmoTHOCTs mony4eHHOrO pacTBOpa
1,032 r/mn. Paccumraiite: m(FeCls); Cy; Cox; Cmy N(FeCls) m N (H,0); T.

20. Onpenenure TEPMOAMHAMHYECKYIO BO3MOXHOCTH IpoTekaHus peakuuu CS; o +3 Oyp=
=CO, 1y + 2 SO, (1, AH; = -1075 x/I>x npu craHgapTHBIX yClIOBUAX. Paccuuraiite Temieparypy
Havana peakiuu, eciu S(CS;)=151 Jx/mons:-K; S(0,)=205 dx/mons:-K; S(CO,)= 213 dx/moinb-K;
S(S0,)=248 Jl/monb-K.
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21. Peakuusa uzper mo ypasHeHuto: 2 Hy oy + So n = 2 HyS(). HauanpHas koHueHTpanus
BOZIOpO/Ia 2 MOJIb/1T, cephl 1,5 Monw/n. OnpenenuTe BO CKOJIBKO pa3 H3MEHHUTCSI CKOPOCTh PEAKIIUH K
MOMEHTY, Koraa npopearupyer 0,7 Moias/n Bogopoaa?

22. Onpenenure TEPMOANHAMUYECKYIO BO3MOXKXHOCTD IIPOTEKAHUA Peakuuu 2 ZnS ) + 3 Oy =
=2 7Zn0 ) + 2 SO; (), AH; = -890 x/[x npu craHgapTHbIX yciaoBusX. Paccuuraiite Temneparypy
Havaja peakuuu, ecin S(ZnS)=58 [Ix/momnb:K; S(0,)=205 JIx/monb-K; S(ZnO)= 44 JIx/moinb-K;
S(S0,)=248 Hx/monb-K.

23. HauanpHble KOHIIEHTPAIMK UCXOJHBIX BelecTB B peakuuu: 2 SO; ) + Oz (n = 2 SO3 () Obi1n
paBHbl 1,8 Monb/i1 SO, u 2,4 moiib/n O,. Bo CKOJIBKO pa3 U3MEHUTCA CKOPOCTh PEAKIIMU K MOMEHTY,
korza npopearupyet 0,8 monb/i SO,?

24. B pactBope optodochopHoii kucnorel Maccoit 1200 r u mutotHoCTHIO 1,153 r/™MIT conepxuTces

312 r H3POy4. Paccumraiite: ®(H3POy); Cyv; Cox; Ci; N(H3PO4) 1 N (H,O); T.




0) Ilopsinok mpoBeneHust MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OlLlCHHBaHHA:

[IpomexyTouHas arrecranus IO AWCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETHUUECKUE
BOIPOCHI, TO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOCHHS O0YYaIOIMMHUCS 3HAHUH, U IPAKTUYECKHE
3aJjaHMsl, BBISBIISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B popme
3a4eTa.

3ayer Mo NAaHHOW AMCUUIUIMHE MPOBOAMTCA B yCTHOW (hopMe mo Omiieram, KaxIblid U3
KOTOPBIX BKIIIOYACT 2 TEOPETHUECKUX BOIIPOCA U OJHO NMPAKTUYECKOE 3aJaHUE.

Ilokazamenu u kpumepuu oyenusanus 3auema:

«3aYTEHO» - OOyYaroIIMHCSA JEMOHCTPUPYET MOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJI¢ KOHTPOJBHBIX MEPONPUATHA JOMYCKAIOTCSA OIIMOKH, TNPOSBISETCS
OTCYTCTBHUE OTJENbHBIX 3HAHUH, YMEHHH, HABBIKOB, OOYUYaIOIIUNACS HCIIBITHIBAET 3HAYUTEIIbHbIE
3aTPYAHECHUS IIPU ONIEPUPOBAHUU 3HAHUAMU U YMEHMAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALINH;

«HE 3aYTEHO» - 00yUaIOUIMicsa He MOXKET IOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEICHMUS
U 0o0bscHeHUs HH(OpMAIMHM, HE MOXET II0Ka3aTh HHTEIUICKTyaJbHbIE HAaBBIKM pPELICHUS
IIPOCTBIX 3a7ad.



