MHUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHUA
POCCHUHUCKOU ®EJEPALINU

®enepanbHOE rocy1apcTBEHHOE GI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIEr0 0Opa30BaHUS
«MarHuTOropcKuii rocy1apcTBEHHbINH TeXHHYECKH yHuBepcuTeT uM. I". . HocoBay

%o\ YTBEPXKIAIO
3 it ) ¥ ‘f&]npex"rop HUEuC
S84 K\K:/7 “] WIO. Meamn

%/ 17.02.2020 T.

PABOYASA ITPOT'PAMMA JUCIUIIJIMHBI (MO Y JISD)

XUMHA

Hanpasnenue noAroToBKH (CHEHATBHOCTS)
13.03.01 TenosHepreTHka 1 TEIUIOTEXHHKA

HanpasnensocTs (npoduib/crienuani3anus) IporpaMmel
DHeproobecneyeHue MpeanpUsITHR

.

YpoBens BeicIero o6pa3oBanus - GakanaBpuar

®opma oOyueHus
OYHas

Unctutyr/ pakynbrer VHCTHUTYT €CTECTBO3HAHMS U CTAHAAPTH3ALUH

Kadenpa Xumuu
Kypc 1
Cemectp 2

MaruauToropck
2020 rox




Pabouas nporpamma cocrapiena Ha ocHoBe @PI'OC BO - GakanaBpuar 1o HarpasjIeHHUIO
noaroroku 13.03.01 TermmosnepreTuka u TerulotexHuka (nmpuka3 MunobOpHayku Poccuu ot

28.02.2018 r. Ne 143)
Pa6ouyas nporpamMma paccMOTpeHa u o00peHa Ha 3acefaHiu Kadeapbl XUMuUH

07.02.2020, mpoToxon Ne 6 /
3aB. kadeapoii % pee s 2~ H.JL Mensnux

PaGouas nporpamma ogo6pena Mmeroaudeckoit komuccuein UEuC
17.02.2020 r. mpoTtokon Ne 6

IIpencenarens _—<"7, WIO.Mesun

CornacoBano: -
3aB. kadeapoi TemToTeXHHYECKHX H IHEPreTUIECKHX CUCTEM

PaGoyas nmporpamma cocTaBiieHa: j//i ’4
JoueHT Kadeapsl XUMHUH, KaH/I. TEXH. HAyK ﬂ 3.P. Mynnuna

Peuensenr: ,
JOIEHT Kadeapbl DU3HKH, KaHI. XHM. HayK Qﬁ’/‘j&/ = B.A. Jlozopos




Jlucr akTyanmzannu padodeil nporpamMmel
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y4eGHOM rofly Ha 3acefannu Kadpeapsl XuMuu
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3aB. xabeapoit H.JI. Menanux




1 Ilesin ocBOEHHMS TUCHUIJIMHBI (MOTYJIs1)

Hensmu OCBOCHHUS JIACITUTLTUHBI «XuMH» SIBJISICTCSI dbopMupoBaHue
(GyHIaMEHTAIBHBIX 3HAHUH B O0JaCTH COBPEMEHHOW XHMHH, BKJIIOYAIOIIUX OCHOBHBIC
MOHATHUS, 3aKOHBI W 3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBONCTBA XUMHUYECKUX COCIMHCHHI;
pa3BUTHE HABBIKOB CAMOCTOSTEIBHOW pPaOOTHI, HEOOXOIUMBIX JUISI MPUMEHEHUS XUMHUYECKUX
3HAHWH TIPU U3YYCHUH CIICIHUATBHBIX JUCIUIUIMH U JATbHEHIICH MPaKTHYECKON ACATEIHHOCTH.

2 MecTo AuCHUNJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON MporpaMmmal

JucuuruinHa XUMus BXOAUT B 0053aTeNIbyI0 YacTh y4eOHOIo IulaHa 00pa3oBaTeIbHON
HpOrpaMMBEI.

Jns  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOXuMMBI  3HaHMA  (YMEHHUs,  BIaJeHUs),
c(OpMHUPOBAHHBIEC B PE3yJIbTAaTe U3YyUYCHHS AUCIUIUINH/ TPAKTUK:

"Xumus" B 00beMe porpaMMbl CpeHel 001eo0pa3oBaTeIbHON IIKOIIBI

3HaHus (YMEHUs, BIAJCHNA), TOJIyYeHHBIE IPH U3YYECHUH TAaHHON JAUCIUILIMHBI OyIyT
HEOOXOAUMBI JUIsl U3YyUEHUS TUCLMILINH/TIPAKTHK:

be3onacHOCTh KU3HEAEATEIbHOCTH

DOU3NKO-XUMHYECKIE OCHOBEI BOAOIIOAT'OTOBKH

3 Kommnerenuun odyuaromerocsi, popmMupyembie B pe3yJbTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJIA) U IUIAHUPYeMble pe3yJabTaTbl 00y4YeHust

B pesynbTare oCBOGHUS AMCLUUIUIMHBI (MOIYJIS) «XUMHs» 0OydaroUIUiics I0JIKEeH
00a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHAUKAaTOopa I/IHI[I/IKaTOp JOCTHIKCHUSA KOMIICTCHIINN

OIIK-3 Cnoco0GeH mpUMEHSTh COOTBETCTBYIOIIUHN (hU3MKO-MaTeMaTHYECKUIl ammapar, METO]Ibl
aHaM3a M MOJICIMPOBAHUS, TEOPETHUECKOTO W OKCIIEPHUMEHTAILHOTO WCCIEIOBAHHS TIPH
peneHny npodecCHOHANBHBIX 3a1a4

OIIK-3.1 lcnonp3yeT METOApl aHajaM3a W MOJEIMPOBAaHUSA IIPU  PEIICHUN
podeccHoHaNbHBIX ~ 3aja4,  MOJEIMPOBAaHMM U IPOEKTUPOBAHUY
DHEPrOCUCTEM

OIIK-3.2 CriocobeH  NpUMEHSATh  COOTBETCTBYIOIIMH  (DU3MKO-MaTeMaTHUYEeCKH
anmapar Mpu TEOPETUYECKOM M SKCIIEPUMEHTATbHOM HCCIIEOBAaHUM B
[penieHny 3a1a4 dHEprocOepeKeHHsI




4. CTpykKTypa, 00bEM U COAep:KaHHe TUCIHIIMHBI (MOTYJIs1)
OO01mmast TpyJ0eMKOCTh TUCIUIUIMHEI cocTaBlsieT 3 3a4eTHhIX enuuuil 108 akaz. 4acoB, B TOM YHCIIE:
— KOHTaKkTHas pabora — 73,9 akaj. 4acos:

— ayauTOpHas — /2 aKaJ. 4acoB;
— BHeaynuTopHas — 1,9 akan. gacos
— caMocTosTeNnbHas padora — 34,1 akaz. 4acos;

dopma arrecTauuu - 3a4eT

AynutopHas Se
o KOHTaKTHas paboTa E 5 dopma TeKyILIEero
=
E B aKaj. dacax 3 Bun KOHTPOJIS
Paszen/ Tema 3 ( A ) EZ y p Kon
< & © | camocrosTenpHOM | ycmeBaeMOCTH U
JCIUTUTAHBI 5 g = . | xommereHumu
@) 5 2 & paboThl TIPOMEKYTOYHOM
nmab. | mpaxr.
Jlexk. P 29 aTTecTalyH
3aH. 3aH. | O &
1.
2
- opopmiteHHe
oTYera mno
nmabopaTopHOit
pabore; 3amura
- peuieHue 1abopaTopHOI
1.1 Xumuueckas P parop OI1K-3.1, OTIK-
6 6/21 JIOMAIIHETO pabotsl. Jlomamnee
TepMOJIMHAMUKA . 3.2
3amadns Ne 1; 3amadue Ne 1.
- camocrositensHoe|  TecTmpoBanue.
H3yueHHe y4eOHOM
U Hay4YHOMU
JIUTEPaTypHL.
1.2 XumMunueckass KMHETHKA 6 6 6 - opopmIteHHe 3amura OI1K-3.1, OIIKA
oTYeTa 1o n1abopaToOpHOA 3.2
naboparopHoii | pabotel. JlomamiHee
pabore; 3aganue Ne 1.
- peleHune TectupoBanue.
JTIOMAIITHETO
3amanns Ne 2;
- CaMOCTOSITENILHOE
U3y4eHHe yaeOHon
W HAY9HOH

JIUTEPATYPHI.




- oopmIiIeHHE
oT4era no
nabopatopHoit
paborte; 3amura
- peuieHHe nabopaTopHOi
1.3 PactBOpHI 8 821 6 JOMAIIHETO pabotsl. JlomaniHee OHK-3:_'}12’ OTIK-
3aganus Ne 3; 3aganne Ne 3. ’
- camocrositenpHoe|  TectupoBaHme.
u3ydeHue yueOHou
¥ HAyIHON
JIATEPaTypPhIL.
- ohopmieHHUE
oTyera o
n1abopaTopHOH 3amura
1.4 JTucniepcHbie cHCTeMbI 4 4 6 pabore; naboparopuoit  [OIIK-3.1, OIIK-
- CAMOCTOSITEIbHOE paboTHI. 3.2
u3ydenue yuebHoit| Tectuposanue.
¥ HAyIHON
JIUTEPaTyphI.
- oopmiIeHUE
oTyera o
1abopaTopHOH
paborte; 3amura
15 OKHUCITUTENBHO- - peueHue nabopaTopHO OIK-3.1, OTIK-
BOCCTAHOBHTEJIHHEIE 4 4 41 JIOMAIIIHETO pabotsl. JJomamHee 32
MIPOIIECCHI saganus Ne 4; saganne Ne 4. ’
- camocrosrensHoe|  Tectuposanue.
u3ydeHue yueOHon
W1 Hay4HOU
JIUTEPATypPHI.
- oopmiieHUE
oTyera no
nmabopaTopHoit
pabore; 3amura
1.6 DJIeKTPOXUMHYECKHE - pelenne 11abopatopHoii OIIK-3.1, OIIK-
CHCTEMEL 8 821 6 JIOMAIITHETO . pabotsl. JlomaiHee 392
samanns Ne 5; samanne Ne 5.
- camocrosrensHoe|  Tectuposanue.
u3yueHue y4eOHOH
W Hay4HOU
JIUTEPATypPHI.
HUroro no pazmeny 36 36/611 34,1
Uroro 3a cemectp 36 | 36/61 34,1 3a4éT
Htoro no mMCHUIIINHE 36 36/611 34,1 3a4eT




5 O6pa3oBaTtejibHbIE TEXHOJIOTHHI

B mponecce npenopaBaHus JUCUUIUIMHBL «XUMHUSD» IPUMEHSETCS TpPaJuLUOHHAs
UH(POPMALMOHHO-KOMMYHUKAITMOHHAsT 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuuu mpoxonAT Kak B uHGOpManuMoOHHON  (Qopme, TIe UMEET  MEecTO
[IOCJICIOBATEIIbHOE M3JIOKEHUE Marepuaia B AUCLUIUIMHAPDHOM JIOTHKE, OCYILIECTBIsIEMOE
MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMHU, TaK U B GopMe JIeKIHii-Oeceapl WK quanora ¢
ayAUTOPHEN, JIEKIHUN C MPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JIEKUWKA-KOHCYJIbTALHM,
Il TEOPETUYECKUI MaTepral 3apaHee BbIOACTCS CTYJAEHTaM I CAMOCTOSITEIbHOTO U3YUYEHUs,
JUIsl TIOATOTOBKU BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JEKLUS MPOXOJUT IO THUILYy BOIPOCHI-
OTBETBI-JUCKYCCHUS.

[TomMuMO 3TOro B JIEKIMU MOTYT HCIOJIB30BATHCS AJIEMEHTHI MPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernojaBaHUs IUCHUIUIMHBI «XUMHS» 3aHUMAIOT JICKIUH C
UCIIOJIb30BAaHUEM JIEMOHCTPALIMOHHOTO XHMHUYECKOTO SKCIIEPUMEHTA, KOTOPBIA IO3BOJISET
HauboJsee MOJIHO Pealn30BaTh METOJ MPOOJIEMHOTO OO0y4YeHHUsS Yepe3 MOCTaHOBKY MpoOieM c
MMOMOUIBIO IEMOHCTPALIMI SIBJICHUI, PEAKIIUN WM ITPOLECCOB.

Jlnia peanuzanuu “HGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASTCS JIEKLUMU-BU3yaIN3allUY, B XOA€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuasa
CONPOBOXKAAETCS MPE3CHTALNEH.

JIekuMOHHBIN MaTepuas 3aKpervisieTcss B Xoze J1a00opaTOpHbIX paboT, B XOAE€ KOTOPBIX
yueOHasi paboTa IPOBOAMTCA C PEaJbHBIMU XMMHYECKMMH BelecTBamMu. Ha mabopaTopHbIX
paboTax BBIIOJIHSIOTCS TPYIIIOBbIE WIM MHIAUBUAYaJIbHbIE 33/1aHUs 110 IpoiaeHHoN Teme. [lpu
MPOBEJICHUH JTa0OPATOPHBIX 3aHSATUN HCIIOJIB3YETCS METOJl KOHTEKCTHOTO OOyuYeHUs, KOTOPHIH
MO3BOJIIET YCBOMTH MaTepuaj MyTEM BBISBICHUS CBSA3€M MEXJYy KOHKPETHbIM 3HAHHUEM U €ro
npuMeHeHueM. Kpome Toro, menaecoo0pa3HO HCHOJIb30BATH TEXHOJIOTHIO KOJUIEKTUBHOTO
B3anMooOydeHus (mapHyro palOoTy) Tpex BHJAOB: CTaTHYeCKas Iapa, JWHaAMUYecKas Tapa,
BapUallMOHHAs I[1apa; COBMeENIas €€ C TEeXHOJIOTMeHl MoJyiapbHOro oOydeHus. BeimonHus
OKCIIEPUMEHT, oOyuaromuecss (OpMyTUPYIOT O0OOOIICHHBIE BBIBOJIBI 110 CEPUH  OIBITOB,
MCIIOJIb3Ysl IPUEMBI aHAJIOTUHM U CPABHEHHMSI.

CamocrodarenbHas pabota oOyyaromMXcs BKIOYAaeT B ceds camble pa3HOOOpasHbIe
(bopMbl yueOHOM NEesATETbHOCTH: BBINOJHEHHE JOMALIHUX 3a/laHUM, 3aBeplieHne opopMIIeHUs
1ab0paToOpHBIX pPadOT, MOArOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO M JOIOJHUTEIBHOIO
Mmarepuaja Mo ydyeOHMKaM M TOCOOHMSM, UYTeHME M MNpopadoTKa HAy4yHOW JUTEpaTypbl B
OubiMoTeKe, HamucaHue pedeparoB MW KYpCOBBIX pabdOT, MOATOTOBKAa K KOJIJIOKBUYMaM,
3ayeTaM, HUTOroBoi arrectauuu.CamocTosTenbHas paboTa o0OydyaromMXCs JOJDKHA ObITh
HallpaBJI€HA Ha 3aKPEIUICHUS TEOPETUYECKOTO MaTephasa, M3J0KEHHOIO IPernojaBareiaeM, Ha
npopaboOTKy TeM, OTBEIEHHBIX Ha CaMOCTOSATENIbHOE W3yuyeHHe, Ha IMOJATOTOBKY K
71a00paTOPHBIM 3aHATHSAM, BBIIOJHEHUE AOMAIIHMX 3a/laHUN U MOATOTOBKY K PYOEKHOMY H
3aKJIIOYUTENbHOMY KOHTpoo. I[lpu mpoBeneHnn pyOeXHOTO M 3aKIIOUUTENHLHOIO KOHTPOJIS
OCHOBHBIMM 3ajlauaMu, CTOSAIIUMMH Mepe] MpernojaBaTesieM, SBJSIOTCS: BbISBICHHE CTENEHU
MPaBUIBHOCTH, 00beMa, TITyOMHBI 3HAHWW, YMEHWW, HABBIKOB, MOJNYUYEHHBIX MPHU HU3YUYCHUU
Kypca Hapsily C BBISBIEHHEM CTENEHH CaMOCTOSITEIbHOCTM B NPUMEHEHHUU MOJIyYEHHBIX
3HAaHUM, YMEHUI U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJSIOT IKCIEPUMEHTUPOBATH C HOBBIMHU
dopmamu KoHTpost. OOyyaromuMcs peagaraloTcst TeCThl U 3a/la4d B 3JEKTPOHHOM BUJE, C
AaBTOMATHU3MPOBAHHOW CHCTEMOI NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHUSA TaKOU
Croco0 KOHTPOJIS TTO3BOJIET CTYACHTaM B JIt000€ BpeMsl POUTH TECT, IPOAHATU3UPOBATH

6 YueOHO-MeTOAUYECKOE OOecnieYeHHe CaMOCTOSITeIbHOM padoThl 00y4arommxcst
[Ipencrasieno B mpusoxxeHuu 1.



7 OueHoYHbIE CPeCTBA /ISl MPOBEIEHUs MPOMEKYTOYHON aTTecTaluu
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOoHo-MeTONMUYecKOe U HH(POPMAIHOHHOE O0ecTieueHHe TUCIUILTUHBI (MOTYJIfA)

a) OcHoBHasl auTEpaTypa:

1. OcHoBel xumuu: yueOonuk / B.I'. MBanos, O.H. I'epa. - M.: KYPC: HUIl UHDOPA-M,
2014.-560c.: - (Bwicmiee oOpaszoBanue: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
JJIEKTPOHHBIN.

2. Komsna, JI. T'. Xumus : yue6noe mocodbue / JI. I'. Komsma, JI. T'. Tapaciok ; MI'TVY. -
Maruutoropck : MI'TY, 2015. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekr. - Tekcr
ANEeKTPOHHBIN. - CBeeHus nocTynHel Takke Ha CD-ROM.

0) lonoJiHUTe/ILHASA JIMTEepaTypa:

1. Mensuuk, H. JI. PactBopsl : npaktukym / H. JI. Measauk, O. P. Mymuna, O. A.
Mpumypuna ; Marautoropckuid roc. Texumueckuid yH-T um. I'. . Hocosa. - Marauroropck : MI'TY
um. [. WM. Hocoma, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o23kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/
1/1532656/4027.pdf&view=true  (mara oOpamienus: 14.05.2020). - MakpooOwekT. - Tekcr :
ANEeKTPOHHBIN. - CBeeHus nocTynHel Takke Ha CD-ROM.

2. Mensnuk, H. JI. Iucnepcubie cuctemsl : npaktukym / H. JI. Mensuuk, O. P. Mymnuna, O.
A. Mumypuna ; Marautoropckuii roc. texuudeckuid yH-T um. I'. M. HocoBa. - Maruurtoropck :
MITY wum. I'. U. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/
1/1530463/3850.pdf&view=true  (mara oOpamienus: 22.10.2019). - MakpooOsekT. - Tekcr :
ANIEKTPOHHBIN. - CBeieHus noctynHbl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkuciauTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. OCHOBBI AJIEKTPOXMMHUH !
yuebHoe nocodue / JI. I'. Konsna, 3. P. Mymnuna ; MI'TY. - Maruutoropek : MI'TY, 2015. - 58 c. :
Wi, TalI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (mara obpamenus: 14.10.2019).
- MakpooObeKT. - TeKCT : 31eKTpOHHBIN. - FIMeeTcsl meyaTHbIi aHaJIor.

4. Mumypuna, O. A. Xumuueckas kuHeTuka. COCTOSHHE XMMHUYECKOIO paBHOBECHUS !
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmoBa ; MarHuTOropckuii Toc. TEXHUYECKUN
yH-T uM. I'. U. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢
THTYJL. JKpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (mara obpamenus: 22.10.2019).
- MakpooObexkT. - TekcT : anmekTpoHHBIH. - CBeenus qoctynHbl Takxke Ha CD-ROM.

5. Hs3Bectust BbICIIMX Y4eOHBIX 3aBeleHHH. XUMHS M XUMHUYECKash TEXHOJOTUSA: Hay4dHO-
texHndeckuid xypHain — ISSN 0579-2991.



http://znanium.com/bookread2.php?book=421658

B) MeToanuyeckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMUYECKUX MPOLIECCOB: METOJAUYECKUE YKa3aHUS K
7a00paTOpHBIM paboTaM MO AUCUUIUIMHE «XUMHs» A O0ydaroIluxcs BCEX HalpaBlICHHI
NOJArOTOBKM M CIEIHaIbHOCTeH JgHeBHOW (opmbl  o0yuenus / O.A. MumiypuHa;
Maruurtoropckuii roc. Texuuueckuid yH-T uM. I'. 1. Hocoa. — Marautoropck : MI'TY uwm. I'.
W. Hocosa, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIN.

2. Komsma, JI.I. Xumudeckas TEpMOJWHAMHKA: METOJIUYECKHE YKa3aHUSA A
CaMOCTOSITENIbHOW paldOoThl MO AMCUUIUIMHE «XUMUS» i1 00ydYalOMIMXCsl BCEX HalpaBICHUH
MOATOTOBKU M CIlenuaabHOCTeH Bcex ¢opm oOyuenus / JI.I'. Konsga; Marauroropckuii roc.
texunyeckuid yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. W. Hocosa, 2020. — 18
c. — Tekcr : HEMOCPEACTBEHHBIM.

3. Konmsga, JILI. CkopocTh XMMHYECKHUX pEaKIHMA W XHUMHUYECKOEC paBHOBECHE:
Meronnyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE «XUMMS» I
00yJaromuxcst BCeX HaIpaBJICHUH MOATOTOBKU M CIielaibHOCTE Beex Gopm oOyuenns / JL.I.
Konsina, E.B. Tapactok; Marnutoropckuii roc. texHuyeckuid yH-T um. . M. Hocoa. —
Marnutoropek : MI'TY um. I'. M. HocoBa, 2020. —8 ¢. — TekcT : HemocpeICTBEHHBIH.

4. PomuonoBa, H.M. Xumuueckass kuHeTHKa. XMMHUYECKOE PaBHOBECHE: METOINYECKUE
yKa3aHHs Ul CaMOCTOSTENBbHOM paboThl MO JUCLUIUIMHE «XUMHsD» IS 00ydaroluxcsi Bcex
HAIPaBIICHUH MOATOTOBKH W crienuanbHOCTeH Beex hopm obOyuenus / H.U. Pogmonora, A.Il.
[TonomapeB; Maruuroropckuii roc. rexunueckuit yH-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY umm. I'. K. Hocosa, 2020. — 20 c. — TekcT : HEMOCPEICTBEHHBIM.

5. Uymnpoga, JI.B. PactBopbl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
TUCIUTUTHHE «XUMES» 11 00y4aroIuXcs BCEX HANpPaBICHUN MOJATOTOBKU U CIIEIUAIBHOCTEH
Bcex (opm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOrOpcKHii roc. TEXHUYECKHNA YH-
T uMm. I'. . HocoBa. — Maruaurtoropck : MI'TY um. I'. . HocoBa, 2020. — 41 c. — Tekcer :
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MS Office 2007

Professional Ne 135 ot 17.09.2007 6eccpodHo

FAR Manager cBOOOIHO pactpocTpansemoe [10 OeccpovHO

Ipodeccnonanbubie 0a3bl JAHHBIX 1 MH(POPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI
Ha3zBanue xypca Cchblika
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https://dlib.eastview.com/
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®enepanpHOE roCyJapCTBEHHOE O10JKETHOE

yUpeKICHUE «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTHY

Poccuiickas I'ocynapcrBennas o6ubnuoreka.

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

Karamoru

Onexrponnble pecypest bubmiorexn MITY uM. oty //magtu.ru:8085/marcweb2/Default.asp
I'"'1. HocoBa

9 MaTepuajJibHO-TeXHHYECKOe o0ecreyeHre TUCIUTLIHHBI (MOTYJIsA)

MartepuaabHO-TEXHUUYECKOE O0ecrieueHrne JUCIUILTUHBI BKITIOYAET:

VYyeOHBIC ayaUTOPUU IS TPOBEACHUS 3aHIATHH JIGKIIMOHHOrO Tuma. (cHaleHue:
MynbTUMEINITHBIE CPEICTBA XPAHEHHUSI, TIepeaud U MPeACTaBIeHUs HHPOPMAIIHH.

YyeOHBICE ayauUTOpUU JJIT  TPOBEACHHS  JaOOpaTOPHBIX  3aHATHNA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTAl[Ml, TEKYIIErO0 KOHTPOJISI U MPOMEXKYTOUHOU arrectauuu. OCHalleHHeE:
OOGopynoBaHue IJisi BBITTOTHEHUS J1a00OpaTOPHBIX paboOT, XMMUYECKas MOCy1a, peakTuBbl, Harmsaapie
MaTepuabl: TAOIHIIBI, CXEMBI, TTAKATHI.

[Tomemienust uIsi caMOCTOSTENbHOM paboThl oOyuatonuxcsa. OcHamienue: llepcoHanbHbIe
kommpioTepel ¢ maketom MS Office, Bbixomom B HHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO
nH(OPMaIIMOHHO-00Pa30BaTEIBbHYIO CPEly YHUBEPCUTETA.

[Tomermenust 11 XpaHeHUs] U MPOPUITAKTUIECKOTO OOCITYKUBaHUS y4eOHOTO 000PYyI0BaHUSA.
Ocnamenue: Cremnaxu, celdnl ans XpaHeHHs ydeOHOro oOopymoBaHusi. WHCTpyMEHTBI IS
peMoOHTa J1ab0paTOPHOTO 000PYAOBAHHUSI.
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INPUJIO’)KEHHE 1

6. YueOHO-MeTOAUUYECKOE 00ecTieYeHHEe CAMOCTOATEIbHOI PadoThl 00y4aOmMXCcst

CamocTtosiTebHas pabora O0OydYaloOImUXCS TMOAPA3NCIsICTCS Ha ayJAUTOPHYIO, KOTOopas
MPOUCXOIUT KakK BO BpeMs JIaODOpPaTOPHBIX 3aHATHUN, TaK M HA TUIAHOBBIX KOHCYJbTAIMSAX, M HA
BHEAYJIMTOPHYIO, MPOMCXOMSAIIYI0 BO BpPEMs IMOIATOTOBKH CTYACHTaMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIITOJIHEHUS TOMAIIHUX 3aIaHUH.

AyIUTOpHas CcaMOCTOsATEIbHas paboTa OOydYaroOmUXCS —IMPErojiaracT  MPOXOKIACHHE
TECTUPOBAHUS 10 KAXKIOMY pa3einy AUCIHUILTUHBL TeCThl BKIIIOYAIOT TEOPETUICCKUE U TIPAKTHUECKUE
3aJlaHus, OTBEThl HAa KOTOpbIE TPEOYIOT TIyOOKOrO IOHMMAaHHWsS H3YYCHHOTrO MaTepuaia. TecTsl
MOCTPOCHBI €IUHOOOPA3HO: K KaXJAOMYy BOIPOCY MpEAaraercs 4eThlpe BapHaHTa OTBETOB, CPEAH
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS IMyTeM
COITOCTABJICHHS MTOJTYYCHHBIX PE3yJIbTATOB C ATAJIOHHBIMU U TIPOTEKAET OYCHB ObICTPO. MakcHMaIbHOE
KOJIMUECTBO OaJIOB B Kaxk10i Teme Kypca — 10.

BapuaHThl TeMaTH4YeCKHMX TECTOBBIX 3a/IaHUI IS TEKYLIEro KOHTPOJIs
XumMn4yeckasi TepMOJAUHAMHUKA

B Tecrax mo teme «Xumudeckas TEpPMOIMHAMMKA: IIEPBBIC IIECTh 3aJaHUH OLICHUBAIOTCS B
0,5 6amna, cenpmoe — B 1 6ai, a BOCbMOE, IEBATOE U AECATOE 3aMaHus — B 2 Oasia.

Tect Ne 1

=

[Tpu paccMOTpEeHUN XUMHUECKOW PEaKInu cucmema O3Ha4aeT:

a) UCXO/IHbIE PEareHThl

0) NPOAYKTHl XUMUYECKON PEaKIIUn

B) PEaKIHOHHBIA COCY/

I') HMCXOJIHBIC PEareHThl U MPOIYKTHI PeaKIuH

2. TlepBblif 3aK0H (TMepBOE HAYall0) TEPMOJIUHAMUKHY MaTEeMaTHUECKU 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K = Aeyp (- EA/ RT)
0) K=R/Nju r) AU= Q-W

3. B aK30TepMHUECKON peaKIHu:
a) SHTAJBITUS PEaKIIMOHHOM crcTeMbl noBbiiaetcs (AH > 0)
0) TermoBoit a3 ekt peakiuu otpuriatencH (Q< 0)
B) SHTAJIBIIUS pEaKIMOHHON cucTeMbl yMeHbInaetcs (AH< 0)
T') JaBJICHHE PEAKIIMOHHON CHCTEMBI TIOBBIIIACTCS

4. CrangapTHble TEIUIOBbIE () (HEKThI IPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AH®598 P) AHcr

5. Kaxkue u3 npuBeIeHHBIX peakuuil ABISIOTCS YHAOTEPMUUECKUMU?
a) 1/2 N, + 3/2 H, = NH3, AH = — 46 K]I>x/monb
0) H,+ 4/2 0,=H,0, AH = 242 K]I>x/M0b
B) 1/2 N,+ 1/2 O,=NO AH = 90 KJI>x/Mo11b
r) 1/2 Hy+ 1/2 1,=HI , AH = 26 KJI>x/Mo1b

6. Kaxkas u3 HanmMcaHHBIX HU)KE PEaKIMi OTBEYaeT TeIuioTe o0pa3oBaHus okcuaa azora (|| ) B
CTaHJIAPTHBIX yCIOBUSX?

a) 1/2N,+ 0= NO B) 1/2 No+ 1/2 O, = NO

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

CuO ¢ + C (rpagur) = CU (¢ + CO (), mornoTunock 22 K/ TEMIOTHI.

DHTanbnus oopa3oBaHus okcuaa meau ( || ) paua:

a) 110 B)220,5



0) -200,5 r)735
8. Hua peakmuu  NiO (o + C (rpagur) = Ni ( + CO (). Onpenennte BO3MOKHOE HAaIIPaBICHUE
CaMOITPOM3BOIBHOTO TEUCHHUS PEAKIMU IPH CTAHIAPTHBIX YCIOBHUAX U IIpHU Temmepatype 627°C.

BemectBo AH®93 (KI>x/MoOmB) S8 (dx/Monp*K)
NiO (i -239,7 38
C (pagun) 0 574
NI 0 29,9
CO ¢ -110,5 197,4

B orBete ykaxkute 3HaYeHHs dHEpruu [mOOCa mpu CTaHAAPTHBIX YCIOBUSX, NPU TEMIIEpaType
627°C u Temneparypy Hayaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIUS TPU Pa3I0KESHUN KapOOHATa KaIbIHs?
a) YBEIIMYUBACTCS B) HC YMEHBIIIACTCS
0) yMeHbIIaeTcs I') HE 3HAI0
10. Mannas peakuus: 2KClOsz (rg) —2KCl (18)+30; (), AH<O MoeT caMOnpou3BOIbHO HPOTEKATh
a) B IPSIMOM HaIpaBJICHUH B) HE MOXET IIPOTEKATh
0) B 00paTHOM HaNpaBJICHUU I') HE 3HAI0

XuMHuYecKass KHHETHKA

B rtecrax mo teme «XuMmHYecKas KHHETHKa»: TNEPBOE, BTOPOE, TPEThE, UETBEPTOE U IISATOC
3ajanus orenuBaroTes B 0,5 Oaiia; mecroe, ceabMOE, BOCBMOE, JIEBATOE U jecsitoe — B 1 Oaimi, a
oIMHHAAIATOE — B 2,5 Oaia.

Tect Ne 1

1. Pazgen XuMuM, U3ydaromnuid CKOPOCTH U MEXaHU3MbI XHMUYECKHX PEAKIHiA, HA3bIBACTCS
a) XUMH4ecKasi TepMOJIMHAMUKA
0) TEpMOXUMHUSI
B) XUMHUYECKasi KWHETUKA
2. CKOpOCTh XUMHUYECKOW PEAKIUHU — 3TO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTBIO PacX0IyeTCsl OHO U3 UCXO/IHBIX BEIECTB
0) M3MEHEeHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEaKIMH B €INHUILY BPEMEHH B
eanHHIIe 00beMa
B) KOJIMYECTBO BEIECTBA MPOAYKTOB PEAKIINN K MOMEHTY OKOHYaHHS PEAKIINN
3. B Kkakux eAMHMIIAX BBIPAKAETCS CKOPOCTh XUMUYECKOU PeaKIuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB? ¢
4. Ot kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKLIUI?
a) OT IPUPOIBI PEAruPYIONINX BEIIECTB
0) OoT TemnepaTypbl
B) OT 00beMa PEaKIIMOHHOTO COCy 1A
5. CocTosiHIE XUMHYECKOTO PABHOBECHST OOPAaTUMBIX TIPOIIECCOB KOJIMYECTBEHHO XapaKTEPU3YeTCH ...
a) paBHOBECHBIMH KOHIICHTPAIMSMHU TIPOJTYKTOB PEAKIIHA
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTOM paBHOBECHS
6. Kaxk 3anuceiBaercst Beipaxenue uist ckopoctu peakiuu 4 NO () + 6 H,O =4 NH3 ) + 5 Oy
a) V =Kk[NOJ*[H.,0] 6)V =K[NH3][02] B)V =k[NO]*[H,0]°
7. Kak 3anumercs BIpak€HueE 17151 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D]/ [A][BT*



6) Kp = [C][D] é [A][B]
B) Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe30k Ha AuarpaMme IOKa3blBaeT 3HAYEHHE TEIIoBoro >hdexTa peakuu?
a) 1 E 4

A
0) 2
B) 3 7y
|/ i
— v

XO0J1 peaKuuu

v

9. Yro MOXXHO CKa3aTh O PEaKIlUu, H300paKCHHOM Ha JrarpaMMme K Bompocy 87

a) 9K30TepMUYECKas peaKilus

0) PHAOTEpPMUYECKAS pPEaKIUs

B) PEaKIHsI OTIMCHIBAET COCTOSTHIE PABHOBECHS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;, , AH>0
CMeEIIaeTCs BIEBO.

a) TIPU TIOHM)KEHUH TEMIIePATyPhI

0) IIpH MOBBIIMICHUU TEMIICPATYPHI

B) IIPH MOBBIIICHUY JIaBJICHUS
11. ins peakuun Cyy + 2 H 2 ) = CH 4 () pu HekoTOpoil TeMmepaType KOHCTaHTa PaBHOBECUs paBHA
0,8. PaBHOBeCcHast KOHIIEHTpaIHsI BOJOpoa paBHa 1,2 MoJib/1. BEIUUCINTE HCXOIHYIO KOHIIEHTPAIIHEO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo teme «PacTBophI»: MepBoe 3aqaHue OolleHuBaeTcs B 1 0am; BTopoe, TPeThe,
YETBEPTOE, MATOE U IIeCToe 3a1anus - B 1,5 Gama; cempMoe, BOChbMOE, JIEBSITOE U JECATOE — B

0,5 Gamna.
Tect Nel

1. Ins ypaBHenus peaknuu Cu SO4 + KOH — [ cokpanieHHOe HOHHOE YpaBHEHUE 3aIUIIETCS B BUJIC
1) 2K" + SO42- = K,S04
2) Cu® + S04 + 2K* + 20H- = Cu(OH),i + K3SO,
3) CuSQO4 + 20H- = Cu(OH),I + SO4*
4) Cu? + 20H- = Cu(OH),!
2. Macca (B 1) xiopuna Hatpus B 300 mi1 0,2 M pactBopa paBHa

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

4. JIns nogasienus ruapoinsa xiaopuaa xpoma (1) ciexyer

1) 1o0aBUTH CONIAHYIO KUCIOTY

2) n00aBUTH IIEI0Yb

3) pa3baBUTH PacTBOP BOIOM

4) TMOBBICHTH TEMIIEPATYPY
5. B paz0aBneHHOM pacTBOpe, MPUTOTOBICHHBIM W3 THIPOCYIb(ara KadbIus U BOJIBI, CyMMa
K03 PHUIIMEHTOB B ypaBHEHUH HEOOPATUMON JUCCOIMALIUN PACTBOPEHHOT'O BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh Okcamata cepeOpa pasua 3,270107 r/ 100r H,O. Omnpenenurte mpousBeacHHE
pactBopumoctu AgyC204
1) 5@10-12 2)1,16@10+  3)10,7@10-¢ 4) 2,31@10+
7. MaccoBast 103151 paCTBOPEHHOT'O BEIIECTBA — ATO OTHOIICHUE

1) macchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoNMYeCTBa BEIECTBA K 00bEMY pacTBOpa
8. K cmabbiM 351eKTposuTaM OTHOCUTCS . ..

1) ruaApoKCcH] aMMOHUS

2) THIPOKCH[ KaJus

3)  XJIOpH[ KaJIbIUs

4) MaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHMX COJIEH MOT'YT MMETh INEIOYHYIO MM KHCIYIO CPELy.
[TpuumHO#t 3TOTO ABISETC ...

1) osnekTponus cosuei

2) JIUCIPOMOPIIMOHUPOBAHKE COJICH

3) ruapaTHpoBaHUE COJICH

4) THApOIU3 COoNei
10.3unauenune PH uwucroii Boxs! npu 25°C cocrasiisier

N1 2) 7 3)0 4) 10

I[ncnepcnble CHUCTEMBbI

B Tectax no teme «/lucnepcHble cCCTEMBI»: IEPBOE, BTOPOE, TPEThE U YETBEPTOE 3a/1aHUS
olleHUBAalOTCs B 1 0ay; mAToe U 1ecToe 3a1aHus - B 3 6asia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJUIOUJIHBIX CUCTEM

1) wmenbme 1 Hm

2)  6omasme 100 HM

3) ot 1 um g0 100 am
2. Kakue WOHBI CIOCOOHBI BBI3BATH KOAryJSIIUIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEKOT
MTOJIOKUTEIBHBIN 3apsia’?

1)  KaTHOHBI

2)  aHHOHBI

3)  MOJSAPHBIC MOJICKYJ
3. JIns Kakoro 3JeKTPOJIUTA MOPOT KOATYIISIMH KOJIOM/IA C MOJOXKHUTENILHO 3apsHKCHHON YacTHIICH
JIOJDKEH ObITh HAMMEHBIITHM?

1)  xyopua Kanus

2) cynbdar Kanus

3) oprodocdar kaaus
4.  Munenna 3055 UMEET CTPOSHUE: {[Fe(OH)s]mnFe** -(3n—Xx) CI'} x CI”

KaKOM 3JICKTPOJIUT UTPaeT POJIb HOHHOTO cTabuIn3aTopa?

1)  xuopun xenesa (l1)

2) Boja

3) THIPOKCHU Kaus
5.  Ipu B3aumoneiictBur 20 mur 0,001H nmmrpara cunna (II) ¢ 10 ma 0,02H cynedara xamus
obpasyetcs 30ab cynbdara ceunia (). K xakomy smekTpoay DODKHBI MEpPeMEIIaThCsi YacTHUIIBI
JUCTIEPCHOM (has3bl IPH IEKTPOIH3e?

1) HaxoAsATCs B COCTOSIHUHU JMHAMHYECKOTO PABHOBECHS

2) K Karoxy



3) kaHomy
6. B aBe xonObI HanmuTO 10 50 MIT 30715 TUAPOKCH A Keme3a. J{Jist Toro 4ToObl BBI3BATh KOAT YISO
307151 TOTpeOoBaIOCh 100aBUTh: B miepBYyIo — 5,3 mut 1H pacTBopa xmopuna kanus; B 1pyryro — 18,7 M
0,001H pactBopa docdaTa HaTpusi. Berauciure mopor Koarysiuy KaXa0ro JJIEKTPOIIUTA.

OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE NMpoueCChI

B Tecrax mo teme «OKHCIHUTEIBHO-BOCCTAHOBHUTEIBHBIC MPOIIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE U IIATOE 3aJaHus oleHuBaroTes B 0,5 Oaa; mectoe — B 1 6at; ceIbMoe U BOCBMOE — B 2
Oayta, a 1eBsiToe — B 2,5 0ajioB.

Tect Ne 1

1. Okucnurens — 3TO aTOM, MOJIEKYJIa WM UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEMEHb OKUCIICHHUS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaeT CBOM 3IEKTPOHBI

2. IIporiecc BOCCTaHOBIIEHHUSI HIMEET MECTO B cIydae, Korja ...

1) HEUTpaabHbIE aTOMBI IPEBPALLAIOTCS B ITOJI0KHUTEIBbHO-3aPyKEHHBIE HOHBI
2) IIOJIOXKUTENBHBIN 3apsi/i NOHA YMEHBIIAETCS
3) OTPHULATEIIBHBIN 3aps]l HOHA YBEIMYNBAETCS

3. 13 mpencraBineHHbIX HUKE peakuuii K OBP qucniponopiinoHnpoBanus NPpUHAICKUT ...
1) S +2HNO3; = H,S0O4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1)  Mertamwibl, BOAOPOA, YIIepoI
2)  aKTHBHBIC HEMETAJLIbI
3)  DIEMEHTbI, HAXOAIIUECs B CPEAHEH YacTH MePUOMUCCKON CUCTEMBI
5. CrerneHu OKUCIIEHHS KUCTIOPOAa a) B BOJIE M 0) B IIEPOKCHUIE BOAOPOA COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2,00-1
6. [Tepmanranar kanus B OBP, mporekarommx B KHCIIOH Cpejie, BOCCTAaHABIMBACTCS JIO ...
1)  xarmona Mn**
2)  manranar-nona MnO/
3)  oxkcuaa mapranua (II) MnO
7. B peaxmum, npotekatoieit mo cxeme CraSz + KNO3 B K,CrO4 + KoSO4 + NO oxucnenuto
HIOJIBEPTaIOTCS CIIEAYIONINE DIIEMEHTHI ...
1) aszorucepa
2)  cepau XpoMm
3)  XpoMm u a3oT
8. Cymma k03¢ (UIMEHTOB B peakiiy, IpUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma xordpdummentoB B peakimn KMnO4 + HClyoy, @ ... paBHA
1) 30 2) 26 3) 35

BHGKTPOXHMH‘IGCKHe CUCTEMbI

B Tectax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpPBOE, BTOPOE M TSATOE 3aaHus
orieHuBarTCA B 1 6ar; TpeThe U yeTBepToe 3aaanus— B 1,5 6anna; mectoe U ceapMoe — B 2 Gasia.

Tect Nel
1. ONEeKTPOJHBIA NOTEHLUA OIPEIEISIIOT 10 YPABHEHUIO ...



1) Hepucra

2) MenpeneeBa-Knaneiipona
3) BonbimMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanudeckoro snemenTa Mg|MgSO4||CuSO4|Cu npu cTanmapTHBIX
YCIIOBUSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue npotyKkThl 00pa3yroTcs Ha KaTojie pH JICKTPOIIU3e pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJT
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJ
4.  Vkaxurte cyMMy K03((HUIIMEHTOB B YpaBHEHUH 3JIEKTpOJIH3a pactBopa HuTpara meau (1I)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TPUBEACHHBIX  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  MpPOTEKaeT
CaMOIIPOU3BOJILHO B ITPSIMOM HArpaBJICHUU?
1). FeSO, + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI + Cu —...
6. Beraucnure mMaccy HMHKA, MOTYYEHHOTO TPH DJIEKTPOIH3E Cyib(ara IUHKA, KOTOPHIH
npoBoauu B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013
4) 6,7-107°
7. [lpuBenuTe CcXeMbl DICKTPOTHBIX MPOIECCOB UM MOJICKYSIPHOE YpPaBHEHHE pPEaKIHH,

IpOTEKAroIel MpH EKTPOXUMUYECKOH KOpPpO3UM rajbBaHomapsl Zn|Mg B cepHOKHCION cpexne. B
OTBETE YKAXXUTE CyMMY KO3 (ULIMEHTOB B MOJIEKYJISPHOM YPaBHEHHUHU.

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

BHeaynuTopHass caMOCTOsITeNIbHAS padoTa O00yJaroNIMXCs OCYIIECTBIISCTCS B BHUIC H3YUCHHS
JUTEpPaTyphl IO COOTBETCTBYIOIIEMY pasJielny ¢ MpopaboTkoil Marepuana; oGopMIeHUS OTYETOB IO
mabopaTOpHBIM paboTaM M BHITIOJIHEHHSI IOMAITHUX 3aJJaHUH.

BapuanThl TeMaTH4YeCKMX JOMALIHUX 32/1aHUI 1)1 BHEAYIMTOPHOI CaAMOCTOSITeIbHOI PadoThI
CTy}IeHTOB o TeMaM

JlomamnHee 3aganue No 1
1o TemMe «XUMHUYeCKas TEPMOAUHAMHUKA

B nomamHem 3aganuu 1o TeMe «XMMUYecKas TePMOJUHAMUKAY: TIepBasl 3a/1ada OLICHUBACTCS B
2,5 6anna; BTopasi — B 1,5 6amna; Tpeths — B 1 Gam.



3azmaga Nel

Hns peakumn CHy () + COz ) = 2 CO () + 2 Hp () ompenenure BO3MOKHOE HalpaBICHHE
CaMOIIPON3BOIBHOTO TCUCHHS PEAKIMH MPH CTAHIAPTHBIX YCIOBHAX ¥ mpH Temmepatype T = 927 °C,
€CITU TEeTIOBOM (P PEKT peaklnu 10 3aJaHHON TeMIIepaTypbl HE U3MEHUTCS. YKaXHUTE: a) BBIICIACTCS
WINA TIOTJIOUIAETCS SHEpPrus B XOA€ peakuuu; O) NPUYMHY HaMIEHHOr0 M3MEHEHHsI SHTPOIMH.
Paccunraiite TeMIiepaTypy Hadajia peakiuu.

3azmaya Ne2

Brruncnure ternoBoil a¢dext peakuuu: CaCp o + 2 HyOyy = Ca(OH), ) + CoHy (), monb3ysics
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIIEIUTCS WU
norioTuTcs npu obpazoBannu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUUTANTE TETIOBOH 3((HEeKT peakiuu:
Hy ) + CO2 () = CO (1) + Hy O(ry. Tepmoxumudeckue ypaBHEHHS:

a) Hy i) + %2 021y = HoO (), AH = -241,9 xJIx;

6) 2 CO m T (0)) = 2 CO, () AH = -566,2 KkJDK.

JlomamHee 3aganue Ne 2
o TeMe «XMMHYECKasd KUHETHKA»

B nomamnem 3amanum 1o teme «XUMHYECKas KMHETHKa»: MepBas 3a1ada oleHuBaeTcs B 1,5
6aya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nsaTas — B 1 Ga.

3azaya Nel

Peaknusa nporekaer no ypasHenuto: Oy ) +2 CO ) = 2 CO; (). HavanpHple KOHIIEHTpanuu
pearupytomux BemlectB paBHbl: [Oz] = 1,2 monp/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCA
CKOpOCTh TpsiMOM peakinu, kKoraa npopearupyetr 30% CO? Bo CKOIbKO pa3 U3MEHATCS CKOPOCTH
MPUMOI ¥ 0OpaTHOM peakIuy, eCIi YBEJIHUUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3azaya Ne2

IIpu Temnepatype 40 °c HEKOTOpPOE KOJMYECTBO BEILIECTBA BCTyMaeT B peakuuio 3a 20MUH.
PaccuuraiiTe BpeMs, HpU KOTOPOM HTO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKIHIO IpHU
temriepatype 200 °C, ecin TeMITepaTypHbIN KOI(DPUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo cKoJbKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEAKIUN?

3aymagya Ne3

Haiinute HayabHbIE KOHIEHTPAMU UCXOJHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIINU:
Fe () + H2O () = FeO () + Hz (1), ecau paBHOBECHBIE KOHIIEHTPALMK PEATMPYIOIINX BEIIECTB PABHBI:
[H,0]=0,3momb/1, [Hy] = 0,4 Monb/1.

3azaya Ne4

s peakunonnoi cucremsl: CO () + HO ) = CO; (y + Hy () HaYanbHble KOHIIEHTPALMU PABHBL
[H20] = 0,5 momp/i, [CO] = 0,6 monw/n. Omnpenennte KOHIEHTPAIIMA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agada NeS

Bripasute uepe3 KOHIEHTpAIUU PeareéHTOB KOHCTAHThl PABHOBECHS CIAEAYIOIINX PEAKIIUMA:

Nz(r) +3 Hz(r) =2 NH3(r), AH = -92,2 KJI)K,
CO2(F) + C(T) =2 CO(F), AH = +160,5 x]Ix;
CO(I—) + HQO(F) =CO, ot Hz(r), AH =-41,1 k]I x.

VYkaxnuTe HapaBJICHUE CMEMICHUS XUMHUYECKOTO PABHOBECHSI ATHX PEAKITUI: a) IPU MOHMKECHUN
TEMIEPATyphbl, €CIH JaBICHHE IOCTOSHHO, 0) MpH TMOBBINICHUH [ABJICHHS, €CIH TeMIeparypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3agaHun 1o teme «PactBopbl»: IepBas, BTOpas, TPETbs W ISATas 3aJa4u
orieHuBaeTcs B 1 6amn; yerBepras u mecras — B 0,5 Oaina.



3anada Nel
B kaxom o06beme Bogbl cieayet pactBopuTh 1351 SnCly mis monmyuenus 3M pacTBopa XJiopuaa

onoga (II) ¢ mmotHOCTEIO p = 1,405 /™MA?

PaccuunraiiTe: a) MaccoByr J0JIt0 BEIIECTBAa B pacTBope; 0) MOJISAPHYI KOHIICHTPAIIUIO
SKBUBAJIEHTA; B) MOJISLIBHOCTD; T') TUTP; 1) MOJIbHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaua Ne2

3aKOH‘-II/ITe MOJICKYJIAPHBIC W HaOWIIUTC COKPALICHHBIC HWOHHBIC YPAaBHCHUA peaKum"I
B3aUMOJICHCTBUS CIICAYIOIINUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaga Ne3

CocTtaBbTe 10 /1Ba MOJICKYJISIPHBIX YPAaBHEHHUS PEAKIUH K CIIEYIOIIUM HOHHBIM:

Ba’" + CrO,> — BaCrQy;

NH," + OH — NH QH;

ZnS + 2H" — Zn** + H,S

3asaya Ne4
Brruucnure pH 0,05M pacTBOpa cepHOM KUCIOTHI.

3agauda Ne5

Kakue u3 cinenyrommx couneit moasepratorces ruaponusy: NaySiOsz. Cu(NOs),. KBr? Cocrabre
VMOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS THIpOJIM3a COOTBETCTBYOImUX coneil. Kakoe 3HaueHue pH (<
WIN=> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3agada Neb6

Haiinute npoussenenue pactsopumoctu PbCly, ecniu B 200 mut Boas! pactBopsiercst 2,17 T aToro
COETUHEHMUSI.

Jlomamuee 3axanue Ne 4
1o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE MPOIECCH»

B nomamnem 3amanuu no teme «OKUCIMTENHHO-BOCCTAHOBHUTEIBHBIE MPOIECCHI»: TepBas
3a/1aua orieHuBaercs B 1,5 6anna; BTopast — B 2,5 6aia; TpeThsi — B 1 Ga.

3amaua Nel

[TonGepure kKodGGUIMEHTHI B YPaBHEHHSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA.
Vkaxute THI KaKJI0H peakivu.

Paccuuraiite SHEKTPOABIKYIIYI0 CHJIYy W ONpPEAENUTE HaIpaBICHUE CaMOIPOU3BOJIIBLHOTO
MPOTEKAHUs TEPBOW PEaKIUU TPH CTAHIAPTHBIX YCJIOBHSAX, WCIOJIB3YS 3HAUYCHUS] OKHUCIUTEIHHO-
BOCCTaHOBHUTEIBHBIX IMOTCHIINAIOB:

HJ + H3PO, — J; + H3PO3 + H,O

HNO, — HNOs; + NO + H,O

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

NHsReO, +H, — Re + NH3 + H,0

KBrO — 0O, + KBr

3agaua Ne2

CocrtaBbTe YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUI:

KMnO4 + NaNO, + H,O —

NaCrO, + H,0O, + NaOH —

BI(OH)g + Na,S,05 + NaOH —

Bi,0O; + C —



Mg + HNOs (pass) —

3ajaya Ne3

Jlanel nBe okuciauTenbHO-BoccTaHoBUTENbHBIE mapbl: KNO,;, KNOjz;; u Pb(NOgz),;, PbO..
[MTonb3ysick TabaMIEedl CTaHIAPTHBIX OKHMCIUTEIBLHO-BOCCTAHOBUTEIBHBIX ITOTEHIMATIOB, COCTaBbTE
ypaBHCHHE BO3MOKHOH peakumu B ykasanHoi cpeae (HNO3). Paccuwnraiite 3HaueHue
ANEKTPOJABHXKYILIEH CUIIBI PEAKLIUH.

Jlomaminee 3aganue Ne 5
Imo Teme «3.11eKTp0ngnqec1me CHUCTEMBI»

B nomarinem 3agaHuu 0 TeMe « DIEKTPOXMMUYECKHE CUCTEMBI»: IIepBast 3a7ada OlCHHBAETCS B
1 6amm; BTopast — B 1,5 Gamna; TpeThs — B 2,5 Oana.

3amaua Nel
CocraBbTe D3JICKTPOHHO-MOHHBIE YPAaBHEHHUS JJIGKTPOIHBIX IPOIECCOB W  MOJEKYJISIPHOE

yYpaBHEHHE TOKOOOpa3yIOIIeH peakiiy, MPOTEKalomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NO3)3/Al. Paccuuraiite DJIC (E) raabBaHHYECKOro 3JI€MEHTA MPU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsSB MOTEeHNIMAN aHOAAa PaBHBIM CTaHAAPTHOMY 3HAUEHHUIO, PACCUUTANWTE KOHIIEHTPAILIMIO
KaTHOHOB MeTalyla B KaTOJAHOM pacTtBope, npu Kotopoil DJIC rampBaHHYECKOTO 3IIEMEHTA
ymenbutes Ha 0,02B.

3asaya Ne2

[IpuBeaute cxeMbl DSIEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YpaBHEHHUS pEaKIuii,
MPOTEKAIOIIUX TPH IIEKTPOXUMHUYECKOH Koppo3uu raipBanonapel Co/Ni: a) B kucioi cpene; 0) BO
BJIQXKHOM BO3/YXE€.

Omnpenenure yObUTH MacChl aHOAA MPU KOPPO3UHU B KUCTOM cpene 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu cocraBuia 0,01 r/y.

3ayaga Ne3

CocrTaBbTe AIIEKTPOHHO-MOHHBIC YpPAaBHEHHS DJIEKTPOJHBIX IPOIECCOB (aHOA WHEPTHBIN) H
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIIUHU, IPOUCXOASIIEH MTPH AIEKTPOIH3E:

a) pacriaBa NaOH;

6) pactBopa CoSOy,

Bbrauciure ¢akTHUecKoe KOJMYECTBO METaylla, IMOJNYyYeHHOTO Ha KaToJe TPH DIIEKTPOIIH3E
Co(NO3),, eciu 251eKTponn3 NpoBOHiIK B TeueHun 1 4. Beixon MeTania o Toky cocraBui 85%.

VYkaxknTe BO3MOKHbBIE TPUYMHBI YMEHBIIICHHUS BBIX0/Ia METAJlIa TI0 CPAaBHEHHIO C PACUCTHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI 110 TEMaM
KOHTpOJ’[LHbIe BOIIPOCHI MO TEME «XHMHYecKas TEPMOANHAMHUKA)

OCHOBBI XUMHUYECKOW TEPMOAMHAMMKU: TIOHATUE CUCTEMBI, BUIBI CUCTEM.
Tepmonnnamuyeckue mapameTpbl U QYHKIIUU COCTOSIHUSI CHCTEMBI.

Buytpennss sueprus. Pa6ora. Temnora.

[lepBrIii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

DOHTaNbNUs KaK GYHKIHS COCTOSHUS CUCTEMbI. DHTaJbIIKs 00pa30BaHUs BEIIECTBA.
TennoBoit a3pdexT xumMuueckoil peakuuu. OakToOpbl, BIUAIONINE Ha TEIUIOBOH 3¢ dexT
XUMHUYECKOW PEaKIUH.

7. Tepmoxumus. 3akoH ['ecca.

8.  Cruencrsus us3 3axoHa ['ecca.

9.  DHrponus Kak QyHKIUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aK0H TepMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOAMHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOIpOU3BOIBHOTO MPOTEKAHUA XUMUYECKUX PEAKIIUH.

ook wdE



KOHTpOJIBHbIe BOITPOCHI IO TEME «XHMHYECKAsA KHHETHKA)

1. Xwumwnueckas kuHetuka. CKOPOCTh XMMHUYECKOM peakliy U METO/bI €€ PEryIUPOBaHUS.
2.  BnusgHHe KOHIEHTPAIUM HA CKOPOCTh XMMUYECKON peakiuy (3aKOH JeHCTBYIOIUX Mace).
3.  BrnmsHue TemmnepaTypsl Ha CKOPOCTh XUMHUECKOU peakiu. [IpaBmiio Bant — [Nodda.
4.  Teopus akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

5.  DHeprus akTHBaIuu. YpaBHeHUE AppeHuyca.

6.  Teopwus nmepexoqHOro KOMIUIEKca. DHEPreTHUecKas IarpaMmma.

7.  KpuBas Maxkcsenna — boiasiiMana. DHepreTuieckuii 6apbep.

8. Karanutuyeckue CHCTEMBI.

9.  BawusHme KaTamu3aTopa Ha CKOPOCTh XUMUYECKOM PeaKIuu.

10. T'oMOreHHBIH U reTEepOreHHbIN KaTau3.

11. KonebatenbHbIe peaKIuy.

12. Xwumnueckoe paBHoBecue. OOpaTuMble U HEOOpATHMBbIE PEAKIIHU.

13. KoncTaHTa XUMHUYECKOTO PAaBHOBECHUS.

14. Cwmemenne xumuueckoro pasaoBecus. [Ipunnun Jle-Illarense.

15. BnusHHE KOHUEHTpAIUU, JAaBICHUS U TEMIIEPATYPHI.

16. da3oBbIc paBHOBECHS.

17. ®a3oBble quarpaMmbl 1Ji1 OJTHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoabHbie Bonpockl no TeMe «PacTBopbi»

1.  Tlousarue pactBopa. PacTtBopuMocTh BemiecTBa. PacTBopuMocTh rasa.

2.  PactBophl. CIOCOOBI BEIpaXCHHS KOHIICHTPAIIUN PACTBOPOB (MaccoBast IOJIsI, MOJISIpHAS
KOHIIEHTpAIUs1, MOJISIPHAsE KOHLIEHTPALIUS SKBUBAJIEHTA, MOJIbHAS JIOJISA, TUTP).

KonnurarusHsele cBolicTBa pacTBOPOB. M neanbHeli pacTBOP.

3akonbl Payns: | (Tonomerpudeckuii) u |l (30ymmrockonu4eckuii 1 KpUOCKOTTUYECKUIN).
OcmMmoc. Ocmotuueckoe aaBieHue. Cxema ocMoMeTpa.

KucnoTHO-0CHOBHBIE B3aMMOICHCTBHS BELIECTB.

. HMoHHas Teopus KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbBIE MOHATHS U TMOJIOKEHUS TEOPHH
Appenuyca.

8.  Jluccommanusi KUCIOT, OCHOBAaHUHM U COJIEH C TOUKH 3pPEHHS] MOHHOM Teopuu AppeHuyca
(mpumepsI).

9.  Crenens nucconnanuu. CUIbHBIC U CIA0BIE DIIEKTPOIIUTHL.

10. dwuccoumarus ciaaObIx 2IeKTpoauTOB. KOHCTaHTa MiccOnraniy.

11. 3axon pazbasienust OcTBayibaa.

12. Peaknuu MOHHOTO OOMEHa MEX]y DJICKTPOJIMTAMU (Ha MPUMEpe peakiinii 00pa3oBaHus cl1aboro
AJIEKTPOJINTA, OCAJIKa U Tra3a).

13. TIpowusBeneHHe pacCTBOPHUMOCTH.

14. VouHoe mpou3BeaeHHE BOABI. BOgOPOIHBINM U THAPOKCUIBHBIN MTOKa3aTeIH.

15. Twuapomm3 coneit. Tumsl TuapOIHA3a COMCH.

16. KonudecTBeHHbIE XapaKTEPUCTUKH MPOIIecca THIPOIH3a.

17. ®akTopsl, BAUSAIOMINE HA TIPOIIECC THAPOIIH3A.

No ok ow

KonTtpoJabHbie Bonpocskl no teme «/{ucnepcusie cucreMbD)

I'eteporennsie cMecH. JlucnepcHble CUCTEMBI.

HucnepcHocts. Kiaccudukanum qucnepcHbIX CUCTEM.
Komnounansie pactBopsl. JInodguiabHbie U THOPOOHBIE KOIIOUIBI.
CriocoObl MoTydeHus: KOJUTOUTHBIX PACTBOPOB.

CrpoeHne KOJJIOUAHBIX YaCTHUII.

[IpaBuno ®asHca — [leckona.

Y cToUnBOCTD KOJUTOMAHBIX cucTeM. CTaOuim3aTopsl.
Koarynsmus mnopunbHbIX 1 TH0(POOHBIX KOJIJIOUIOB.

NGO~ WNE



10.
11.
12.
13.

NG~ WNE

agrwpdE

CenuMeHTalMs KOJUTOUIOB.

Koarynsauus koJonaHbIX pacCTBOPOB 3JIEKTPOJIUTAMH.
[IpaBuno llyneue — IMapau. Koarynupyromas cnocoOHOCTb.
Orntryeckue CBOWCTBA KOJIJIOMIHBIX paCTBOPOB.
DneKTpUUecKre CBOMCTBA KOJIOMIHBIX PACTBOPOB.

KonTpoJibHbie Bonpockl 110 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchb»

OCHOBHBIE MMOHATHS TEOPUH OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
OKHCINTEIIFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BEIISCTB.

Baxwueiiine oKUCINTEIN 1 BOCCTAHOBUTEIH.

Tunbl OKUCITUTETLHO-BOCCTAHOBUTEIIBHBIX PEAKIMK (TPUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIN IOTCHIINAI.

Ypasuenue HepHcera.

CocraBiieHrne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

Hanpasienre okucauTeIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi.

KoHTpoJibHbIE BONPOCHI 110 TeMe «JJIeKTPOXUMHYECKHE CHCTEMbI

DIEeKTpOXUMHUYECKHEe CUCTeMbI. Kimaccudukanus 31eKTpOXUMHYECKHIX TTPOLIECCOB.
DNEeKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE pa3ieia «METAJLT — PACTBOPY.
lanpBanmyeckmii anement Jdanusmsa — SkoOu.

DNEeKTPOABUKYIIAs CUJIa TaJlbBAHUUECKOTO 2JIEMEHTA.

N3Mepenne 5IIEKTPOAHBIX MOTEHUUAIOB. Psa cTaHAapTHBIX AJIEKTPOIAHBIX IMOTEHIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUH C UX IMOJIOKCHUEM B PAAY HaprDKeHI/II/I

6.  VYpasuenue Hephcra.

7. DJexTponu3 pacIulaBoOB U pacTBOpoB. KaToaHbIE M aHOHBIE IPOIIECCHI.
8.  OObpenuneHHbIN 3ak0H Papazges. Beixon mo Toky.

9.  Koppo3sus metamnoB. Knaccugukaiius Koppo3nOHHBIX ITPOLECCOB.

10. Xwumwuueckas KOppo3usl.

11. DnexTpoxummuueckas KOppo3us. AHOJIHOE OKHCICHHE METaJlla U KaTOJHOE€ BOCCTAHOBIIEHUE
OKHUCJIUTETIS.

12. TIpumepbl KOPPO3UH B KUCIIOH cpelie U aTMOC(HEPHONH KOPPO3UH.

13.  CkopocTh KOppO3HH.

14. 3ammra METaNIOB OT KOPPO3HH.

15. 3amuTHbIE MOKPBITHSL.

16. DnexTpoXuMHUECKHE CIIOCOObI 3alUTHI OT KOPPO3UH METAILIOB.

17. Xumuueckue UCTOYHUKHU TOKA. | aTbBaHUYECKHM I€MEHT.

18. Xwumuueckue HCTOYHUKH TOKA. AKKYMYJISTOPBI.

19.

XnMHYecKre NCTOYHUKH TOKa. TOMINBHEIE DJIEMEHTHI.



HPUJIOKEHHUE 2

7. OueHoYHbIE CPeACTBA /IJIsl IPOBEAeHNsI MPOMEKYTOUYHOM aTTecTalluu
[IpomexxyTouHast — arrectalsi UMEET  LENbI0  ONpPENETUTh  CTENeHb  JOCTUXKEHUS
3aIIAaHUPOBAHHBIX PE3YIbTATOB OOYUCHHUSI IO JUCITUTUIMHE 32 OMPE/ICICHHBIA Mepruoa O0yUeHHS.

a) Ilnanupyemble pe3yJibTaTbl 00y4eHHs] M OLIEHOYHbIE CPeICTBa /IS NMPOBedeHUs
NMPOMEKYTOUYHOM aTTeCTAlNM:
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OneHouHble cpeacTBa

OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMK (DU3MKO-MAaTEeMAaTUUYECKUN ammapar, METOJbl aHalu3a M MOJCINPOBAHUS, TEOPETUUECKOTO H
9KCHEPUMEHTAIBHOIO UCCIIEI0BAHNUS IPU PEILICHUH NPO(ECCUOHANBHBIX 33134

OIIK-3.1

lcrionb3yeT MeTOIbl  aHaIM3a ¥
MOJICIIMPOBaHHsL ~ TIPH  PCIICHUW
pogeCcCHOHATBHBIX 3ajay,
MOJICIIMPOBAaHUU ¥ ITPOCKTHPOBAHUY
PHEPrOCHUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/Il XUMHYECKOTO aHAIH3A.
2. OcHoBHBIE TPUOOPHI U 0OOPYAOBAHHE 11 XUMUYECKOTO aHAJIN3a BEIIECTB.
3. Meroauku npoBeaeHus: onbITOB. [IpaBuiia TeXHUKH 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jlnsa peakumn CHy () + CO2 () = 2 CO () + 2 Ha () onpenennTe BO3MOKHOE HalpaBICHHE
CaMOTIPOU3BOJILHOTO TEYEHUSI PEAKIMK IPU CTaHJAPTHBIX YCIOBUSAX U Mpu Temmeparype T =927°C
€C/IM TEIUIOBOM J(PQeKT peakuuu 10 3aJaHHONW TeMIEepaTypbl HE H3MEHUTCS. YKaxkuTe: a
BBIICTISICTCSl WM TIOTJIONIAETCS DHEPrusl B XOJA€ peakiuu; 0) MpUYMHY HaiJIEHHOTO H3MEHEHUS
OHTponHU. Paccunraiite TeMIiepaTypy Hadaja peakiuu.

2. Beipaszute uepe3 KOHIEHTPALMKU PEareHTOB KOHCTAaHTHl PAaBHOBECHS CIEAYIOIIUX PEaKIui]
Nor + 3 Hawy = 2 NH3y, AH = -92,2 x/[x. Vkaxure HampaBlICeHUE CMEICHUS XUMHYECKOIO
[PAaBHOBECHsSI DTUX PEAKIIHil: a) MPU MOHIKEHUN TeMIepaTyphl, €CIH JaBJIeHHE MOCTOSHHO; 0) MpH
MOBBIIICHUH JIaBJICHUSI, €CITU TEMIIepaTypa MOCTOSTHHA.

3. CKOJBKO MUJUTMIIUTPOB 96%-HOro pacTBopa CepHOW KHUCIOTHI C IUIOTHOCTBIO 1,84 r/mn
notpedyercst 1yt npurorosieHus 2 i 0,25M pactBopa?

4. Kakwe w3 cienyromux cosieii moaBepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr7
CocTaBbTe HMOHHBIE M MOJICKYJSPHBIE YpaBHEHHUS THAPOJIM3a COOTBETCTBYIOMUX cojied. Kakog
BHaueHue pH (< win> 7) UMEIOT pacTBOPHI TUX CONEi?

5. 3omp ruApokcuAa mMaruus nonydeH myrem cmemwuBanus 0,02 n 0,01H. pactBopa MgCl; u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenute 3apsia 4acTHI] MOJTYYEHHOTO 30J8 M HAIUIIUTE
(hopMyITy €ro MHUIIEIUTBI.

6. Paccunraiite 3MEKTPOABIKYIIYIO CHIIY U OIpEAeTUTe HAMpaBICHHE CaMOMPON3BOJIBHOTO
MPOTEKAHUS PEaKIMA TPU CTAHJAAPTHBIX YCIIOBUAX, HCIOJB3Ys 3HAYCHUS OKHUCIUTEIHHOA
BOCCTAaHOBUTENLHEIX nmotenruanos HJ + H;PO, — J, + HaPO3; + H,0.

7. TlpuBemuTe CXEMBI 3JIEKTPOJHBIX TIPOIECCOB M MOJICKYJISIPHBIC YPaBHCHHS PEaKITHIA,
MPOTEKAIOIINX TIPH IEKTPOXUMHUUECKON Koppo3uu ranpBaHonapsl Co/Ni: a) B kucioit cpene; 6) B
BIIAXKHOM Bo3ayxe. Omnpeaennute yObUTh MacChl aHOZa MPU KOPPO3WU B KHCIOH cpene 3a 20 MuH,




Kon

WNHnukaTop 1OCTHXKEHUS

O1eHOYHEIE cpeacTBa

WHAUKATOPA KOMTICTCHITNH
eci ckopocTh Kopposuu coctaBuiia 0,01 r/y.
8. CocraBbTe 3JICKTPOHHO-UOHHBIC YPABHEHHS AJICKTPOHBIX MPOIECCOB (aHO WHEPTHBIN)
MOJIEKYJISIPHOE YpaBHEHUE PEAKIUH, IPOUCXOIAIICH pu 3nekTpoiiuze pactBopa CoSO, Beruncnure
(bakTHYECKOE KOJIMYECTBO METa/UIa, MOJy4eHHoro Ha kartozxe mpu siekrpoiuze Co(NOs),, eci
PIIEKTPOJIN3 TMPOBOIWIM B TeueHWH 1 4. Beixom Meramna mo TOKy cocraBuil 85%. YKakuTe
BO3MOYKHBIE PHYNHBI YMEHBIIICHUS BHIXO/Ia METAJUIA TI0 CPABHEHHIO C PACUYCTHBIM.
9. IIpoBecTn aHATN3 BIUSHUS KOHIICHTPAIIMHA HA CKOPOCTh XHMHUYECKOHN peaKkIinu
Na,S,0; + H,SO; = S + SO, + Na,SO4 + H,O mo skcnepuMeHTanbHBIM AaHHBIM. [IpoBecTH
00pabOTKY MOTYICHHBIX TaHHBIX C UCTIOJIH30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA.
Pe3ynbTaThl ONTOB MPEICTABUTH B BUIE TaOIHIIbI 1.
Tabnwuma 1
Howmep O6Bem, mit Konnenrparus Bpewms CxkopocTb
onbiTa | NayS,03 H,0 H,SO,4 Na,S;03, 10? | nosBnenus peaxiu, 10°,
MOJIB/JI MYTH, C ol
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
[To marHBIM TaOIUIEI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIIH
THOCY/Ib(aTa HATPUs, OTIIOKHB Ha OocH abcumcc koHmeHtpanuio NapS;03, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.
Crenatb BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIMH OT KOHIIEHTPALIMU THOCYIb(aTa HATpHS.
OIIK-3.2 CriocoOen npuMeHaAty  Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYFOIINI ¢uzuko-l. OCHOBBI XMMHYECKOW TEPMOJMHAMHKH: CHCTEMa, TEPMOJMHAMUYCCKUE IapaMeTPhl
MaTeMaTUYECKUN ammapaT  TPHYCUCTEeMBI, QYHKIIMHU COCTOSHUSL CUCTeMBI. [IepBhIil 3aKOH TEPMOIUHAMUKH.
TeOPETUICCKOM 17 DHepreTuka XUMHUECKHX MPOIIECCOB.

PDKCIICPUMCHTAJIIbHOM UCCIICAOBAHUU E
[PEIICHHH 3a]1a4 YHEProCOePEeIKESHUS

OHranbnus. 3akoH ['ecca u cieacTBys U3 HETO.
OHutponus. YpaBHeHnue bonbiiMana. BTropoii u TpeTHii 3aK0HbI TEPMOIUHAMUKH.
Oneprus ['m66ca. HanmpaBneHnss XUMUYECKHUX MPOLIECCOB.

ook wnN

Xumuueckass kuHeTHKa. CKOpocTh XUMHUYECKON peakuuu. CpeHss U UCTUHHAs CKOPOCTH
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[PCAKIHU. Kunernueckas KpuBasd.

7. CKOpOCTh peakuy U METO/IbI €€ peryJInpoBaHusl.

8. Bausinue remmniepatypsl Ha ckopocTh peakiun. [Ipasuno Bant-I'odda.

0. DOHeprus akTUBaluu. AKTUBUPOBAHHBIA KOMIUJIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTAIUTHYECKUE CUCTEMBI. | OMOTE€HHBIN KaTaau3.

11. Karanu3zaTopsl 1 KaTaIUTUYECKHE CUCTEMBI. | €TepOreHHbIN KaTaaus.

12. Xumudeckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHSL.

13. Cwmemenne xumuueckoro paBHoBecus. [Ipunnun Jle latense.

14. PactBopsl. CiocoObI BeIpaXKeHUST KOHIIEHTPAIIUU PaCTBOPOB.

15. PactBopsl 3nekTponuToB. CTENEeHb U KOHCTAHTA 3JIEKTPOIUTHYECKON AUCCOUMALMU. 3aKOH
paz0aBnenus OcTBabaA.

16. Jucconumanus KucioT, OCHOBaHUA, coieil. AM(OTEpHBIE AIEKTPOIUTHI.

17. PactBopumocTs. [IponsBenenne pacTBOPUMOCTH. Y CI0BHE 00pa30BaHUS U PACTBOPEHUS
0Ca/IKOB.

18. Huccoumnanus Boasl. MoHHOE mpoun3BeaeHne Boibl. pH.

19. I'maponus coneit. CreneHs U KOHCTaHTa TUAPOJIN3A.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnopunpubie u 1uopoOHbIE KOJITIOUIBI.

21. CrpoeHne KOJUTOMIHBIX YaCTHLL.

22. Koarynsmust KoJTouaHBIX paCTBOPOB.

23. OKuUCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA BemiecTB. Knaccupukaius oKucInTeIbHO-
BOCCTAHOBUTENIbHBIX PEAKIINUH.

24. DIEKTPOXUMHUECKHE CUCTEMBI. 3aKoHbl Dapanesd. DNeKTPOAHBIN OTEHIUAIL.

25. IManpBarmveckwmii amement Jlaunams Skoomn.

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 pacIiaBoB. [I[puMeHeHne aieKTpon3a.

27. DNEeKTPoN3. AHOIHBIA U KaTOAHBIN MPOUECCHI MPU AIEKTPOJIU3E pacTBOPOB. [IpuMenenune
PIIEKTPOJIN3A.

28. Kopposus. Bumsr kopposzuu. Crioco0b! 3aIUTHl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anusn:

1. HamucaTh »JEKTPOHHBIE YpaBHEHHUS OJIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CYMMapHOW
TOKOOOpasyromel peakiuu, BEMUCIUTh DJIC rajpbBaHUYECKOTO SJEMEHTA, €CIM KOHIIEHTPAIluH
OHOB MeTaioB pasHsl: [AI*]=0,001 mous/i, [C0**]=0,1 moub/m.

2. Hamucatb MOHHBIC U MOJIEKYJISIpHBIE YpaBHEHUS peakuuid ruaposusa comueit: KzPOgs; NapSOy;
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ZnC|2.

3. 3aKOHUUTH YpaBHEHUS peaklii, HAMKCAB UX B MOJIEKYJISIPHOI U HOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, H.S + KOH —.

4. B 2 1 pactBopa ruapokcua kanbius conepxkutcs 478,8 r Ca(OH),. [TnmotHOCTH pactBopa 1,14
r/mit. Paccunraiite: ®(Ca(OH)z); Cum; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO,4 + Na,SO5 + H,O —.

6. Hamucate »51€KTpOHHBIC YpaBHEHUS DSJIEKTPOJHBIX IMPOLIECCOB, YpaBHEHHE CYMMapHOW
ToKoOOpa3yroneil peakuy, BeMUCTUTh DJ[C TraJbBaHHMUYECKOTO AJIEMEHTA, €CIM KOHLEHTpAINH
OHOB MeTasu1oB paBHbl: [Mn?*]=0,01 mouns/n, [Au*]=0,1 Mous/1.

7. 3aKOHYUTH YpaBHEHUS PEaKIIHiA, HAIMCAB UX B MOJICKYJIIPHOW U MOHHOH opmax:
NH;OH + HNO3 —, Zn(OH); + NaOH—, AIPO,4 + Na,SO4 —.

9. Hammcath »IIEKTPOHHBIE YPAaBHEHHUS JJIEKTPOJHBIX IPOLECCOB, ypPaBHEHHE CYMMAapHOM
TOKOOOpa3yromell peakiuu, BeIYUCIUTh, J/IC raqbBaHUYECKOro >JEMEHTa, €CIM KOHIICHTPAIUH
MOHOB MeTaILIoB paBHbL: [Zn°*]=0,01 moms/x1, [Cu*]=1,0 Moms/m.

10. Cynbodat amomunus maccoi 36,4 r pactBopunu B 100 r Boasl. [InoTHOCTE MoydyeHHOTO
pactBopa 1,32 r/mi. Paccunraiite: ®(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H,0); T.

12. 3akoHUNTH YpaBHEHUS peakiuii, HalK1caB UX B MOJEKYJISIPHOM U MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenennre TepMOJMHAMHUYECKYIO BO3MOXKHOCTB ITpoTekaHus peakuuu CaO) + 2 Cyo) =
= CaCy (g + CO(, AH; = 460 x/Ix npu cTaHIapTHBIX yclOBHAX. PaccuuraiitTe Temmeparypy Hayang
peakiuu, ecaun  S(Ca0)=38 Jx/moab'K; S(C)=6 [Ix/moan'K; S(CaCy= 70 bx/mons K
S(CO)=197 Hx/mons-K.

14. CoctraBbTe YpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUIL:
KMnO,4 + NaNO; + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOAMHAMUUYECKYIO BO3MOXKHOCTb npoTtekanus peakuuu 2 Cly ) + 2 HO( =4
HCl + O2 (y, AH, = 115,6 x/x npn cranmapTHBIX yciaoBusX. Paccuuraiite Temmeparypy Hadang
peakimu, eciu  S(Clp)=223 Jhx/mons K; S(H20)=189 x/mons K; S(HCl)= 187dx/Mons K
S(02)=205 JIx/momab K.

16. Hanucatp ypaBHeHUs peakuuii ruponusa B MojekyiasipHoMm 1 noHHoM Bujae: CrCls, NaNOs
K2COs.

17. CocraBbTe ypaBHEHUS OKMCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIIL:

KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + H,O —.
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18. T'omoreHHas peakuus npoTekaeT mo ypaBHeHuro H, ¢ + |2 ¢y = 2 Hl). Hauanbphas
KOHIIEHTpalus Bojopona 2,1 moine/n, moma 1,5 monw/a. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTH
[peakuuu, korja npopearupyet 30% Bomopoaa’?

19. B 640 mu1 Boab! pactBopuin 160 r xiopuaa xenesa (I1I). [ImoTHOCTh MOTy4eHHOTO pacTBOPA|
1,032 r/min. Paccunraiite: ®(FeCls); Cyp; Cox; Cm; N(FeCls) u N (H,0); T.

20. Ompenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTb HpoTekaHHs peakuun CS; o +3 Oyp)=
=CO; (y + 2 SOy (), AH; = -1075 kI npu CTaHZApTHBIX yCIOBHSX. Paccumraiite TemmepaTypy
Hauana peakimu, eciin S(CS2)=151 JIx/mons K; S(02)=205 Ix/moinb-K; S(CO,)= 213 Ix/monb K;
S(SO,)=248 Jrx/monb K.

21. Peakuust uzper no ypasHeHuto: 2 Hy ) + Sy = 2 HyS(). HauanbHas koHLEHTpaus BOAOPOJA
2 Moutb/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO Pa3 M3MEHUTCSI CKOPOCTh PEaKIMH K MOMEHTY,
Korna nmpopearupyet 0,7 MoJib/1 Bogopoaa?

22. Onpenenure TePMOANHAMUYECKYIO BO3MOXKHOCTb IIpOTeKaHUs peakuuu 2 ZnS ) + 3 Oy =
=2 2Zn0 (o + 2 SO; (), AH, = -890 x>k npu cTaHIAPTHBIX yclaoBUsAX. Paccuuraiite Temneparypy
Havyaa peakiuu, ecnu S(ZnS)=58 Jlx/monb-K; S(02)=205 JIx/Mons-K; S(ZnO)= 44 J[/mons-K;
S(SO,)=248 JTx/moinb K.

23. HauanbpHble KOHIEHTpAIMH UCXOAHBIX BemecTB B peakuuu: 2 SOz ) + Oz ) = 2 SOz () 6bl1H
paBHbI 1,8 Monb/1 SO2 u 2,4 Monb/n Oz. Bo ckoslbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIUM K MOMEHTY,
Korna npopearupyet 0,8 Mo/ SO,?




0) Ilopsaok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIIUM, MOKA3ATEIM U KPUTEPHHU
OlLlCHUBAHMSA:

IIpomexxyrounass arrecrtauus IO AUCLHUIUIMHE «XHMMHUSA» BKIKYACT TEOPETHUECKUE
BOIPOCHI, MO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHUS O0YYAIOLIUMUCS 3HAHUH, U IPAKTUYECKHE
3aJJaHNs, BBIABIISIONINE CTETIEHb COPMUPOBAHHOCTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hopme
3ayera.

3ayer 1Mo JaHHOW AMCUUIUIMHE MPOBOAMTCS B YCTHOW (opme mo OuieraMm, KaXIbld U3
KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJHO MPAKTHUECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu OyeHUGAHUA 3a4ema:

«3aYTEHO» - OOy4aroIIMHCA JEeMOHCTPUPYET MOPOroBbI ypOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B XOJI¢ KOHTPOJBHBIX MEPONPHUATHH JIOMYCKAIOTCS OIIMOKH, TNPOSBISAETCS
OTCYTCTBHE OT/EJIbHBIX 3HAHUN, YMEHUH, HaBBIKOB, 00y4YarOIMUICS UCIBIThIBAET 3HAUNUTEIIbHBIE
3aTPyAHEHUS IIPU ONIEPUPOBAHUM 3HAHUSMH U YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALlNH;

«HE 3aYTEHOY» - 00yUaloUIMiicsd He MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BEACHUS
u OOBsICHEHMs] MH(OpPMalMK, HE MOXKET II0Ka3aTh HHTEJUIEKTYalbHbIE HAaBBIKM pPELICHUS
IIPOCTBIX 3a7ad.



