MHUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUSA
POCCHUUCKOHU ®EJJEPALIMA

DenepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUPEK/ICHHE
BBICHIEr0 0Opa3oBaHUs
«MarHuTOropcKui rocy1apcTBeHHbINH TexHU4eckuil yHuBepceutet uM. I'.1. Hocosa»

PABOYAS ITPOI'PAMMA JTUCHUIIVIMHBI (MO YJIS)

XUMHA

Hamnpasnenue noAroToBKy (CnenualbHOCTh)
22.03.02 METAJUJIYPT U

HanpapiaeHHOCTH (IpoGuIIb/Criennain3alis ) mporpaMMBbl

MeTannyprus 4epHbIX MCTaIJI0B

YposeHs BbicIero odpazoBanus - GakanaBpuat
[TporpaMma MoArOTOBKH - aKajieMUYeCKHit GakaraBpuaT

dopma obyueHus
OYHast

Uncrutyt/ pakynbrer  VHCTHTYT eCTECTBO3HAHUS M CTaHIapTH3ALHH

Kadenpa Xumuu
Kypc 1
Cemectp 1

MaruuToropck
2020 rox



Pabouas nporpamma cocrasinena Ha ocHoBe ®I'OC BO no HanmpaBIEHHIO MOATOTOBKH
22.03.02 METAJUIYPTUS (ypoeenp GakanaBpuara) (mpuka3 MunoGpHayku Poccuu oOT
04.12.2015 r. Ne 1427)

Pa6ouas nporpamMma paccMoTpeHa i 0100peHa Ha 3aceianuy Kadeapsl XuMuu

07.02.2020, mporokoin Ne 6 5@‘
3as. kadeapoi /M H.JI. Measiauk

Pa6ouas nporpamma ogobpera meroauueckoi komuccueit UEuC
17.02.2020 r. mpotokon Ne 6

I[Mpencenarens B i N.JO. Mesun

e

CornacoBaHo: 72
3as. kadenpoii MeTauTyprius ¥ XHMAYECKHX TEXHOIOTHH -

7.4 /66// A.C. Xapuenko
—

Paboyast nporpamma cocTaBiieHa: % /
JOIEHT Kapeapbl XUMHH, KaH. TEXH. HAYK e // 2.P. Mymuna

Penensenr: y ,
noueHT Kadeapsl DU3KUKH, KaH/T. XUM. HAYK Q%;;ay/ e B.A. Jlo3opos




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanusanuu B 2021 - 2022
yueOHOM roly Ha 3aceqaHuu Kadeapbl XuMHUN

[IpoTokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XUMUU

IIpotokom ot 20 1. Ne
3aB. kadempoii H.JI. Mensguuk

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMuu

[Iporokon ot 20 1. Ne
3aB. kadeapoii H.JI. Mengank

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM ToJly Ha 3acefaHuu Kapeapsl XuMUU

IIporokom ot 20 1. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMmus BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BIAJICHUS), MTOTYYCHHBIE TIPH M3yYECHUU JAHHOW IUCIMILTUHBI OyIyT
HEOOXOIUMBI ISl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

DKOJIOTHS

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHus1

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroIUiics 10JIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

CtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHHUs
3JIEMEHT
KOMIIETCHIINH

OIIK-4 TOTOBHOCTBIO COYCTATh TCOPHUIO U MTPAKTUKY IJIA PCIICHUS NHKCHCPHBIX 3a1a4

3HaTh - OCHOBHbIE XUMUYECKUE ITOHATHS, IIOJIOKEHNS U 3aKOHBL;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHUSI HAYYHBIX TCOPHUH;

- METO/Ibl TEOPETHUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
00/1aCTH XUMHH

YMmeTh - peuiaTh paCYCTHBIC 3aJa9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPaMMBI;
- IPOrHO3UPOBATH BO3MOKXHOCTL IPOTEKAaHUA CaMOIIPOU3BOJIbHBIX
MponecCoOB B pa3JIMIYHBIX XUMHUYCCKUX CUCTEMAX;

- COUCTAaTh TCOPUIO U MPAKTUKY IJId PCIHICHUA MHXKCHCPHBIX 3a/1a4

BJ'I&Z[GTI) - HaBbIKaMU IIPUMCHCHU S OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMEHTAJIBLHOT'O
HCCICI0OBAaHUs B 00J1aCTH XMMUH




4. CTpyKTYypa, 00bEM U coep KaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTOpHas — 4 akaj. 4acoB

— camocTosTeapHas padota — 36,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

d)opMa aTTCCTallluH - OK3aMCH

AynuropHas s s
KOHTaKTHast paboTa E = dopma TeKyIero
Paszen/ Tema § (B akan. yacax) E EE Bun § KOHTPOJIS Ko
T — : & O | cAMOCTOATENLHOK | YOMEBACMOCTHH | ooy
@) 2 5 paboTs MIPOMEKYTOYHOM
Tex. | @0 | mpak. z' aTTecTalluu
3aH. 3aH. | O &
1.
- opopmIIeHHE
oT4era o
nabopaTopHOi
paborte; 3amura
- pereHue 1a00paTOpHOI
11 Xunrecias 6 6/41 6 JOMAIIHEeTO paboTsl. omariHee OIIK-4
TCpMOJNHaAMHUKa .
3amanus Ne 1; 3aganue Ne 1.
- camocrositenibHoe |  TectupoBanue.
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPHI.
- oopmiieHUE
oTyera no
nabopaTopHOi
pabore; 3ammra
- pereHue 71a00paTOpHOI
1.2 Xumuueckast KHHETHKA 1 4 4 6 JTIOMAIITHETO pabotsr. Jlomanraee OIIK-4
3amanus Ne 2; 3aganue Ne 2.
- camocrositenibHoe |  TectupoBanue.
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPHI.
- ohopmieHue
oTyera o
nabopaTopHOI
pabore; amura
- pereHne 71a00paTOpHOI
1.3 PactBOpHI 8 8/41 6 JIOMAIIIHETO pabotsl. lomamHee OIIK-4
3amanust Ne 3; 3amanne Ne 3.
- camocrosiTesbHOe|  TectupoBaHue.
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPHI.




- ohopmieHue

oTyera o
nabopaTtopHoi 3amura
1.4 TucriepcHbIE CHCTEMBI 4 4 6 padore; AabopaTopHoi OIIK-4
- CaMOCTOSTEIILHOE paboThI.
n3ydenue yuebHoit | TectupoBanue.
¥ HAyIHON
JIATEPaTypPhIL.
- oopmIIeHHE
oT4era o
nabopaTopHO
pabote; 3amura
15 OKHUCITUTEIBHO- - peleHue nabopatopHoOn
BOCCTaHOBUTEJIbHEIE 4 4/21 6 JOMAIIIHETO pabotsl. lomalHee OIIK-4
MIPOLIECCHI 3amanus Ne 4; 3amganue Ne 4.
- camocrosTensHoe|  TectupoBanwme.
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
- ohopmieHue
oT4eTa o
nabopaTopHO
paborte; 3amura
- pereHne 7Ta00paTOpHO
16 DTeKTpOXMMITIECKHE 8 8/41 6,3 )lolzvtamﬂero pa60TLIP]10hIZaMHee OIIK-4
CHCTEMBI
3amanus No 5; 3aganue Ne 5.
- camocrosiTensHoe|  TectupoBanwme.
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
Hroro no pazaeny 34 |34/141 36,3
Hroro 3a cemectp 34 |34/141 36,3 JK3aMeH
Hroro no aucnumnnuae 34 |34/141 36,3 JK3aMeH OIIK-4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JIEKLUN-KOHCYJIbTAllUH, Il TEOPETUYECKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKIMU MOT'YT UCHOJIB30BATHCS 3JIEMEHTHI IIPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK IPOLECCOB.

Jns peanuzanuu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJie J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBEICHUH JTA0OPATOPHBIX 3aHSATHI MCHOJB3YETCS METOA KOHTEKCTHOTO OOydYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTWYeCKas Mapa, JUHaAMHU4ecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIupyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbl yueOHOW AEATEIbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0pOpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOr0 MaTepraa, U3JI0KEHHOTO IpenojaBaTeieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHNN pyOEKHOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMHU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, O0bEeMa, TIIyOHHBI
3HAHWUH, YMEHUH, HaBBIKOB, ITOJIYYEHHBIX IIPU U3YYEHUU Kypca HapsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposisg. OOydaromuMcsl IpeUIaraloTcsl TECThl U 3a7aud B JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoAUYECKOE 00ecneueHe CAMOCTOSTeILHO PadoThl 00yYaomMXcst
[Ipencraieno B npuiioxkeHuu 1.



7 OueHOYHBbIE CPeACTBA AJsl NPOBeAeHHs MPOMEKYTOUYHOI aTTecTAluN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)
a) OcHoBHas JquTEpaTypa:
1. OcuoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.. - (Beicmiee oOpazoBanue. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (matra oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. T'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuii roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : IJIEKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKkT. - TeKCT : IJIEKTPOHHBIA. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peaKIHH. OCHOBBI SJEKTPOXUMHH '
yuebnoe mocooue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mwumypuna, O. A. Xumuyeckas kuHeTHKa. COCTOSIHHE XHMHUYECKOTO PaBHOBECHS
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpriroBa ; MarHUTOrOPCKH# TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. Y. Hocoa, 2019. - 1 CD-ROM. - 3arx. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3TEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» Uisi 00ydarouuxcs BCEeX HalpaBICHUN
NOJArOTOBKM W  CHeUWajbHOCTEH 1HeBHOW (opmbl oOyuenus / O.A. Munrypuna;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON PalbOoThl MO AMCHUUIUIMHE «XUMHs» i1 00ydYalOMIMXCsl BCEX HaNpaBICHUM
MOJrOTOBKH U crierpanbHocTeii Bcex popm obyuenus / JI.I'. Koasma; MarHutoropckuii roc.
texandyeckuid yH-T uM. ['. Y. HocoBa. — Marnutoropck : MI'TY um. I'. UI. Hocoga, 2020. —18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XHMHUYECKHUX pEaKIHA M XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckne ykazaHus K J1aOOpaTOpHbIM paboTaM MO0 AMCHUIUIMHE «XUMHUS» IS
00y4aloIMXCcs BCeX HAINpaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Beex (opm oOyuenus / JLI.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Texuuueckuid yH-T um. . U. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass kuHeTHKa. XMMHUYECKOE PAaBHOBECHE: METOJINYECKUE
yKa3aHUs JUIsI CAMOCTOSATENBHOM pabOoThl M0 TUCHMIUIMHE «XUMUS» IS 00YJaromuxcs BCex
HAIMpaBJICHUH MOJrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM paboTaM o
JTUCHUILTUHE «XUMHUSD A1 00Y4aroIIUXCsl BCEX HAMpaBICHUM MOATOTOBKH M CIIEUAIbHOCTEN
Bcex opm ob0yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uM. I'. . HocoBa. — Maruautoropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEICTBEHHBIN.

6. Uymnposa, JI.B. PacTBopsl: MeToanueckas pa3paboTka K caMOCTOSTENbHON padoTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. MumypuHa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnouaHble pacTBOPBI: METOAMYECKHE YKa3aHUs K JabopaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMHS» U1 00Yy4aroluXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCcTIM BeeX (opm oOyuenus / JL.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkucauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIabOpaTOpHOM paboTe MO MUCHUIUTUHE «XUMHUS» UIsI OOYYarOIIMXCS BCEX HaIpPaBJICHHUI
HOATOTOBKH MW crhenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSITEIbHON padoTe Al 00y4yaromuXxcs 0 BCeM

I Vv — v~



E.B. Tapactok, O.P. Mymiuna; MarHutoropckuii roc. TexHuueckud yH-T uMm. I'. WM. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMHUUYECKHE TIPOILECCHI: METOAUYECKHE YKa3aHUsI K
nabopaTopHoii paboTe MO IUCHUIUIMHE «XUMHS» Uil OOYYalomUXCs 1O BCEM HaIPaBICHHUIM
MOJTOTOBKM M CIEHHAIbHOCTAM BceX (opm o0yuenus / O.A. Mwumypuna, H.U. Poawonosa;
Marnurtoropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. N.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEACTBEHHBIMH.

r) [Iporpammuoe oGecnneuenue u UHTepHET-pecypehb:

IIporpammHoe o0ecniedeHue

HaumenoBanue .
o Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(ums  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mns  |[1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |, 135 1 17.09.2007 Gecopoumo
Professional
FAR Manager CBOOOIHO pacIpoCTpaHIeMOe OECCPOUHO

IIpodeccnonanbublie 6a3bl JaHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3BaHue kypca Ccblika

OnekTpoHHas 0a3a mepuoAMYECKUX u3naHuil East
View Information Services, OO0 «IBUC»
HanuonanbHas nHGOPMAIMOHHO-aHATUTUYECKAs
cucrema —  Poccumiickmit  mHgekc — wayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PHUHIL)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
WNupopmannonHas cucrema - Enunoe okHO JoCTyma K
nH(MOPMaLIMOHHBIM pecypcam

https://dlib.eastview.com/

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

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

®depnepanpHOE rocy1apCTBEHHOE OrOJKETHOE

yUpeKICHNE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
HpOMLILHJ'IGHHOfI COOCTBEHHOCTH)

Pocenticras Tocynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/
Karayoru

I:—)IJ(I)?(;E; onnrie pecypent budmorexn MITY um. T 1. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIMILTHHBI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

YueOHbIC ayIUTOPUU MJIsS TPOBEACHHS 3aHATUN JICKIUOHHOTO THMNa. OCHaIleHue:
MynbTUMEANHHBIE CPEICTBA XPAHEHHUS, TIEPEauu U MpeICTaBIeHUS HHPOPMALIUH.

YueOHbIE ayAUTOPUU JUIsl TPOBEICHUS JAOOPATOPHBIX 3aHATHHA, TPYNIOBBIX U
I/IHI[I/IBI/II[yaJIBHBIX KOHchIBTaLIHﬁ, TGKYH_IGFO KOHTpOJIH )41 HpOMe)KYTO‘IHOfI arTTeCTaluun.
Ocnamenue: OOopymoBaHHME IJI BBINOJHEHHs J1a0OpaTOPHBIX pabOT, XUMHUYECKas IOCY/a,
peaKTI/IBBI, HaI‘J'DIZ[HBIe MaTepI/IaJIBII TaGJII/ILIbI, CXEMBI, I1JIaKaThI.

[TomereHus 17151 CaMOCTOSATEIBLHOM padoThl 0O0yuaromuxcs. OcHamenue: [lepconanbHbpie
komrbioTepsl ¢ makerom MS Office, BoixomoM B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

[Tomermenuss g  XpaHeHHS H  NPOPHIAKTHYCCKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl [UIsI XpaHeHUs ydeOHOTO 00OpyIOBaHUS.
HNHCcTpyMeHTHI 1)1 peMOHTA J1abopaTOpHOTO 000PY1I0BAHHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOMCXOJUT KaK BO BPEeMs JIAOOPATOPHBIX 3aHATHUN, TaK M HA TUIAHOBBIX KOHCYJIbTAIMSIX, W Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMoOCTOsTelIbHass paboTa OO0y4aromMXCs MPEANoiaraeT MpPOX0XKICHHUE
TECTUPOBAHUSA M0 KaXKJIOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U TIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BOIPOCY IpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CpEAH
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHUS MOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUH JJIs TEKYLIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUYECKOM PeaKklUu cucmema 03HAYaer:
a) HUCXOIHbBIE pEareHThl
0) NPOAYKTHI XUMUYECKOW PEaKINI
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLIUu

2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

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

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakiun otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

4. CrangapTHble TEIUIOBbIE 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K]JI»/Mo01b
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO

6) N+ 1/20,=NO r) NHs+5/20,=2NO +3 H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagun) = CU () + CO (), mornotmiioch 22 k/JIk TEMIOTHI.

DHranenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PEaKIIMU PU CTAaHJAPTHBIX YCIOBUAX U IIpH Temieparype 627°C.

BemectBo AH®593 (KI>x/Mo1B) S8 (x/Monbp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadajla peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU PA3IIOKEHUN KapOOHAaTa KaJIbIUs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakuust: 2KClOs (1g) —2KCl (15y+303 (1), AH<O MOkeT caMOIpon3BOJILHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasas KHHETHKA

B tecrax mo teme «XuMHYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOEC W IISATOC
3a7aHus oneHuBaroTea B 0,5 Oaiia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE U JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oaja.

Tecr Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHW3MbI XUMHUECKUX PEaKINii, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEeHNE KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIM4YMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue s ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakeHHe Ui KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B)’



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

8. Kakoii oTpe3ok Ha quarpaMMe MoKa3bIBaeT 3HaUYCHUE TEII0BOro 3ddekra peakuuu?
a) l E %

> 11/ N
L/

X0/Jl peaKuuu

7y
\;

A

v

9. UYt0 MOXHO CKa3aTh O PEAKIUU, H300pKEHHOW Ha TUarpaMMe K Bonpocy 87

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY TIOHUKCHUH TEMIIEPATYPHI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPY TTOBBIIICHUH JIABJICHHS
11. Ina peakuuu Cy + 2 H 5 () = CH 4 () ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHSI paBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpoia paBHa 1,2 MoJb/1. BEraucIuTe NCXOAHYIO KOHIICHTPAITUIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEpTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dns ypaBaenus peakiun Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPABHEHHE 3aIUIIETCS B BUJIC
1) 2K* + SO,* = K,S0,4
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnmopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Tns moxaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K02(pPUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIINYA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°

7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..

1) ruapoKcH aMMOHHMS

2) THIPOKCH KaJIHsI

3) xJopuI Kaublus

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...

1) snexTposu3 cosei

2) JIUCUPOTOPIHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COCi

4) THAPOJIU3 COJCH

10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHU - B 3 Gamna.

Tect Nel

1.  VYkaxwure pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIMTA TIOPOT KOArYJISIIUU KOJUIOUA C MOJIOKHUTEIBLHO 3apsDKCHHOM YacTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHUI Kalus
5. Ilpum B3ammonmeiictBuu 20 mua 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpasyetcs 30ib cyinbdara cBunma (I1). K kakoMmy 31eKTpoay MOKHBI HEPEMEIIAThCS YaCTHIIBI
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHHH JMHAMUYECKOTO PaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xos6b1 HasMTO 10 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYIISIIUIO
307151 TOTpeboBaoCch 100aBUTH: B riepByIo — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxa0ro JJIeKTPOIINTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE NMPOLECCHI
B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCH»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIBbHBIC aTOMBI MPEBPAIAIOTCS B TOJIOXKHUTEIIbHO-3aPXKEHHBIE NOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi] HOHA YBEITUYUBACTCS
3. U3 mpencraBineHHbIX HIDKE peaknuii K OBP nucnponoprioHnpoBaHus NPHUHAIICHKUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIISAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUs KUCIOpO/a a) B BoZie M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar xanus B OBP, nmporekaromux B KUCIOH cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,Ss3 + KNO; = KyCrO4 + K3SO4 + NO okuciienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) MewnpeneeBa-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro simemeHta MgIMQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMMy KO3 QHUIMECHTOB B ypaBHEHHUHU 3JIEKTPOU3a pactBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas #3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerurcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JIEKTpPoiu3e cyib(dara MWUHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NPOTEKAIOIIEH MPHU AIEKTPOXUMHUYECKOI KOppo3uu ranbBaHomnapel ZN|Mg B cepHokucioii cpene. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BHeayautopHass caMoCTOsITeIIbHAS paboTa O0YJaroIMXCs OCYIIECTBISICTCS B BHJIE M3yUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nmabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThI TeMATHYECKHX JOMANIHHX 3aaHUil 1Jisi BHEAYTUTOPHOM CaMOCTOSITEJIbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
I10 TEME «Xnanecxaﬂ TepMOI[I/[HaMI/[Ka»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKash TSPMOIMHAMIKAY: TIepBast 3a/1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel



Jia peakuun CHy ¢y + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HampaBlICHUE
CaMOMPOU3BOJIBHOTO TEUEHHS PEaKLMK PU CTAaHAAPTHBIX YCIOBUSX U Mpu Temneparype T = 927 0C,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WIM TOTJIONIAeTCS JHEPIrHst B XOJ€ peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHCHHSI DHTPOIIHH.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHo (1), mons3ysich
CTaHAAPTHBIMU TEIJIOTaMH 00pa30BaHUsl pearupyromux BeniecTB. CKOJIbKO TEMJIOTHI BBIACIUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hy ) + COz ) = CO (1) + H2 Of). TepMoxumuueckue ypaBHEHUS:

a) Hy () + % Oy = H20 (ny, AH =-241,9 xJIx;

6) 2 CO () + 02 ® = 2 COZ () AH = -566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

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

3agaya Nel
Peaknusa nporekaer no ypasaenuro: O, ) +2 CO y = 2 CO; (. HavaneHbele kOHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYINAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM OJTO K€ KOJMYECTBO BEIECTBA BCTYNMHT B PEAKIMIO MPHU
temnepatrype 200 °C, ecim TEeMIEPaTypHbIH K03()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peakiuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (n + H20 ) = FeO () + Hy (1), €cniu paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOLIUX BEIIECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknuonHoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH = +160,5 KJI)K,
CO(F) + HzO(r) =CO» o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThbd W IMATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakoMm oObeme Boabl ciieayer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xsopuaa

onosa (I1) c mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTb; ') THUTP; J1) MOJBHYIO JOJIIO BEIIECTBA B pacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICTYIONIMM HOHHBIM:

Ba®" + CrO4~ — BaCrOy;

NH4s" + OH — NH;OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pacrBopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T aToro
COCJIUHEHHSI.

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

B nomamuem 3amanun mo Teme «OKHCIUTENHHO-BOCCTAHOBHUTEIBHBIC MPOIIECCHI: IMepBas
3a/1aya ornieHuBaercs B 1,5 6aia; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B ypaBHEHUSX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABWIKYIIYIO CHIIY W OHNPCACIUTC HAIIPABICHUE CAMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pC€aKkuu IMpu CTAHAAPTHBIX YCIOBUAX, HCIIOJB3YySA 3HAYCHUSA OKHCIIMTCIBHO-
BOCCTAHOBUTCJIBbHBIX ITOTCHIINAJIOB:

HJ + H3PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0O

H[AUCL] + H,0, + NaOH — Au +NaCl + O, + H,0

NH;ReO, + H, — Re + NH; + H,0O

KBrO — O, + KBr

3agaya Ne2

CocraBbTe YpaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;03 + NaOH —

Bi 03 + C —

Mg + HNOs () —



3amaga Ne3
Hanbl nBe okuciutenbHO-BocctaHoBUTeNbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

ITonp3ysich TabmuIEed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarisem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3ajmaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKaoued mnpu padoTe raJbBaHUYECKOTO HIIEMEHTa
Co/Co(NO3); // AI(NOg3)s/Al. Paccuntaiite D/IC (E) ranbBaHHYECKOro 3JIEMEHTA MPHU CTaHAAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kortopod DJIC rampBaHUYECKOTO DSJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxembl DSJICKTPOAHBIX TPOIECCOB U  MOJEKYISPHBIE YpaBHEHHS PEaKIIHi,
NPOTEKAIOIINX TPHU JICKTPOXUMHUECKOI Kopposuu ramsBanomnapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMu4eckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHUsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBoi 3¢ddekrt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['ub6ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PErYITUPOBAHMS.
BnusiHe KOHIIEHTpaMy Ha CKOPOCTh XUMHUUYECKOM peaklnu (3aKOH JI€HCTBYIOLIMX MacC).
Bnusaue Temneparypsl Ha CKOpoCcTh XxuMuueckor peakiuu. [IpaBuio Baut — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Makcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIvHU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIKS, MOJISIPHASI KOHIICHTPALIMS YKBUBAJICHTA, MOJIbHAS 0TS, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3axonsl Payns: | (tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOIMUYECKHI).

OcMmoc. Ocmotnueckoe napieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. Honnas Teopusi KucioT u ocHoBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOXKEHUS TECOPUU
AppeHnyca.

8.  Jluccommanusi KHCIOT, OCHOBaHMM M COJEHl C TOYKM 3pEHUs HOHHON Teopuu AppeHnyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. duccoumanus cnadbix anekTponuToB. KoHcTaHTa AMCCcOnMaIium.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOTO 0OMEHA MEXKIY JISKTPOJIUTAMH (Ha MPUMEpPEe peakimii 00pa3oBaHus claboro
ANEKTPOJIUTA, OCAKA U Traza).

13. TIpousBeneHne paCTBOPHUMOCTH.

14. VonHoe nmpousBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.

15. Tmaponus coneit. Tunsl rugpoan3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUAIONINE HA MPOIECC THAPOJIN3A.

No ok

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarymsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTgR~WNE



11. IIpaBuno lyneue — N'apau. Koarynupytromas cmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEBHBIX PEaKIUi (IPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa TPAaHUILIE pa3/iesia «METaJlI — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — Skoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHbIe ¥ aHOAHBIE MPOLIECCHI.

8.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Kopposus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCJIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONOE



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS MO TUCIUIUIMHE 32 ONpeAeSICHHbINA epuo 00yUeHHUs.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
o0OyueHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIS pCIICHUA MHKCHCPHBIX 3a1a4

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaTpaBIICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- METOJBI  TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHHU

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
1. OCHOBBI XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphl
CUCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [1epBbIii 3aKOH TEPMOIMHAMUKH.
2 OHepreTuka XMMUYECKHUX IPOLIECCOB.
3 OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.
4 OuTponus. YpaBHeHue boabiimana. BTopoil u TpeTuil 3aKoHbl TEPMOJIMHAMUKH.
5 Oneprus ['m66ca. HanpapiieHUs! XUMHUECKUX TIPOIIECCOB.
6. Xumnueckass kuHeTHka. CKopocTh XuMHueckor peakiuu. CpeiHsas U UCTUHHAsS CKOPOCTH
peaknuu. Kunerndeckast Kpusasi.
7. CKOpOCTb peakiMy U METOJIbl €€ peryIupoBaHHMsL.
8. Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [lpasuno Bant-I'odda.
9. DOHeprust akTuBalKi. AKTUBUPOBAHHBIM KOMIUIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl ¥ KaTaIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.

12. Xumunueckoe paBHoBecre. KOHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.

14. PactBopel. CriocoOBI BeIpaXeHUsI KOHIIEHTPAIIUK PAaCTBOPOB.

15. PacTBopb! 21ekTpoanToB. CTENneHb U KOHCTAaHTa JJIEKTPOIUTUYECKON TUCCOLMALUU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KHCIIOT, OCHOBAaHUH, coneil. AM(pOTEpHbIE HIEKTPOIUTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBenenre Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110(oOHbIE KOJUIOUIBL.

21. CrpoeHne KOJTONTHBIX YaCTHULL.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.
23.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBONCTBA BemiecTB. Kiaccudukaius OKUCIUTEIHHO-
BOCCTAHOBUTEJIHBHBIX PEAKITHH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
KOMIIETEHINH 0byuenus
24. DIJIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpou3a.
27. OnexTponaun3. AHOIHBINA M KaTOJHBIA IPOLECCH] IPU AJIEKTPOIu3€e pacTBopoB. IIpumenenne
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppozun. CiocoObl 3alIMTH METAJUIOB OT KOPPO3UH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anusn 0nsa IK3amena:
IIPUMEHUTENBHO K Marepuaty 1. Hamucath >37€KTpOHHBIE YpaBHEHHS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJIC ranbBaHHYECKOrO 3JEMEHTA, €CIU KOHIIEHTPAIUH
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rufponusa coieit: KsPOy; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHUYECKUX CUCTEMAX;
- COYeTaTb TEOPUIO U NPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHYUTH YpaBHEHHS pEaKlUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHOU opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH);); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpa3yrome peakuuu, BHIMUCIUTh DJC rajapbBaHUYECKOTO AJIEMEHTa, €CIU KOHIIEHTpaIuu
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HamncaTh ypaBHEHHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [Cu*]=1,0 Monb/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOTY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yroneil peakuuu, BoIYUCIUTh DJ{C rajJbBaHMYECKOT0 3J€MEHTa, €CIM KOHILEHTpaluu




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIUCAB UX B MOJIEKYJISIPHOM U MOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCI0BHAX. Paccunraiite Temneparypy Hadaia
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite Temneparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Hanucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipaoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius HporekaeT mo ypaBHeHuto H, ) + L y = 2 Hly). Hauanpnas
KOHIIEHTpanusi Bojxopoaa 2,1 mons/n, uoma 1,5 monb/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 ma Boas! pactBopuiu 160 1 xsopuaa xenesa (III). [TnoTHOCT MoTyyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH; = -1075 x/Ix npu craHmapTHbIX ycinoBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monbK.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJB/M, cepsl 1,5 Monb/n. OnpenenanTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKkIuu K
MOMEHTY, Korjaa rnpopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite Temmepatypy
Havana peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/moinb K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHINH
S(S0,)=248 JTxx/moab-K.

23. HaganbHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBHsbl 1,8 Mosb/1 SO; 1 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u mmotHoctho 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cy; Co; Cmy N(H3PO4) 1 N (H0); T.

Bnagets - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnsle npakmuyeckue 3a0anus 011 IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAITPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPU CTAHJApTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TemwoBoit 3 EKT peakiuu 10 3a1aHHONH TEMIIEPATYPhl HE H3MEHHTCS. YKaKUTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hary = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKonbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/min
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJEH?

5. 3omb THApOKCUIA MarHus noiydeH mytem cmenmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOJABIKYILYIO CHIy U OIPEJIEINTE HalpaBJIEHUE CaMOIPOU3BOIBHOIO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX oTeHInanos HJ + H;PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHUYECKOH Kopposun rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAa MPU KOPPO3UU B Kuciou cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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[TnaHupyemble pe3ysIbTaThl
oOyueHus
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTuyeckoe KOJIMYECTBO METAIA, MOJIyYEHHOTO Ha KaTo/Ie TPH 3JEKTPOIN3e
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
IK3aMeHa.

DK3aMeH 10 JaHHOW TUCIUIUIMHE MPOBOAMUTCA B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM
OwmyietaM, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKUX BOIMPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OUEHKY «OTJHYHO» (5 0amnoB) — oOydarouuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHHUSIMH, YMCHHUSIMH, TTPUMEHSET UX B CUTYAIUsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHUS TMpPU aHAIUTUYECKUX OIepalusx,
MepPEeHOCE 3HAHWI U YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIINH.

— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouuiicss JEMOHCTPUPYET MOPOTOBBIi
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKHU, TPOSABISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWW, YMEHMI, HABBIKOB, OOydYaroIIUNcs
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
O6onee 20% TeopeTHUECKOTO MaTepHala, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
MOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLIEHKY «HeYAO0BJIeTBOPUTEAbHO» (1 Gamn) — oOyuaronuiicss He MOXET MOKa3aTh 3HAHUS
HAa YPOBHE BOCHpPOW3BENCHUS W OOBSCHEHHS WHPOpPMAIMK, HE MOXET TI0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



