MUHUCTEPCTBO HAYKM U BBICIIEI'O OBPA30BAHMS
POCCUMCKOMN ®EJIEPALIMU

DesrepasibHOE rocy1apcTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIEr0 0Opa30BaHHs
«MarHuToropckuii rocy1apcTBeHHbINH TeXHUYeCKH yHuBepeuTeT uM. [.. Hocosa»

YTBEPXJIAIO
Hupexrop UEuC
ALL] N.YO. Me3un

17.02.2020 r.

PABOYAS TIPOI'PAMMA TUCUHUTIIJIMHBI (MO/1Y.JIST)

XUMHA

Hamnpasiienne noarotoBku (CrienuanbHOCTD)
23.03.03 SKCIUTYATALIUS TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAILIMH U
KOMIUIEKCOB
Hanpasnennocts (mpoduns/criennansanus) mporpamMmal
OKeIutyaTanus 1 CepBUCHOE 00CTy)KHBAHHE aBTOMOOHILHOTO TpaHCIopTa

YpoBeHb BbICIIEro 06pa3oBanus - GakanaBpHaT
[IporpaMmma noAroToBKH - akageMH4eCKHit OakanaBpuar

®opma 00yueHus
O4Has

Muctutytr/ pakynbrer  MHCTHTYT ecTecTBO3HAHHS U CTaHIapTH3AlUU

Kagenpa Xumuu
Kype 1
Cemectp 1

Maruutoropck
2020 rox



PaGouasi mporpamma cocrtaniieHa Ha ocHoBe @I'OC BO 1no Hampas/ieHHIO MTOJArOTOBKH

23.03.03 DKCIUIYATALIUA TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIWH U
KOMIIJIEKCOB (yposens Gakanaspuata) (npuka3 MunoGprayku Poccun ot 14.12.2015 r. Ne

1470)

PaGoyas mporpaMmMa paccMOTpeHa 1 0100peHa Ha 3ace/laHjiu Kageapsl XUMHUH
07.02.2020, npotoxoJ Ne 6 {&
3aB. kadeapoii 7 /:/ H.JI. Measuuk

Pa6ouyas nmporpamma o00peHa metoaudeckoit komuccueit UEnC
17.02.2020 r. mpotoko Ne 6
[Ipeacenarens . ,(/VZ’ N.1O. Me3un

Y

/7

CornacoBaHo:
3aB. kadeapoit TexHonoruu, cepTudUKaLiy U cepBrca aBTOMOOHIIEH
L] N.10. Me3un
Pabouas nporpamma cocraBiieHa: O/Zﬁ {g
3aB. kadeapoit XuMuH, J1-p TeXH. HayK 7Ll 7 H.JI. MensHuk
r
Penenzenr: ”

noueHT Kadeaps @U3MKH, KaHI. XHUM. HayK Q%;;‘{y e e B.A. Jlozopos




JIucT akTyanu3anum padoueii mporpaMmal

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanuzaruu B 2021 - 2022
y4eOHOM IOy Ha 3aceaHuu Kapeapsl XUMUU

IIporokomor 20 1. Ne

3aB. kadempoii H.JIL MGI[SIHI/IK

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2022 - 2023
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGIMHI/IK

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM TroJly Ha 3acefaHnuu Kadeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM ToJly Ha 3acefanuu Kadeapsl XuUMHUU

IIporokomor _ 20 r. 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 TOHSITHUS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYSCKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juctumuimaa XwMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa oOpa3oBaTelbHOM
MIPOrPaMMBlI.

Jnsg  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJCHUSA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHEl 00111e00pa3oBaTEIHLHOM MTKOIBI

3HaHus (YMEHMs, BIAJICHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLUILIMHBI OyIyT
HEOOXOIUMBI J1s1 U3Y4YCHHUS JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )KU3HENEATETHLHOCTH

Okonorus

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOEHHS IUCHUIUIMHBL (MOIyJs) «XHUMHA» OOYyYaroUiics OJIKEH
001aaTh CIEAYIOINMHU KOMIETCHIIUSIMHI:

CtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHHUs
3JIEMEHT
KOMIIETCHIINH

OIIK-3 roToBHOCTBIO MPUMEHSTH CUCTEMY (PYyHIaMEHTAIbHBIX 3HAHUH (MaTeMaTHYECKHX,
€CTeCTBEHHOHAYYHBIX, MH)KEHEPHBIX U SKOHOMUYECKUX ) VI HIeHTH()UKALINHT, POPMYITHUPOBAHUS
U PELICHUS] TEXHUYECKUX U TEXHOJIOTUYECKUX MPOOIIeM SKCILTyaTallui
TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIINH U KOMILJIEKCOB

3HaTh - OCHOBHBIC XUMHNUYCCKHUEC ITOHATHUS, ITOJTOKCHUSA 1 3aKOHBI;

- COBpCMCHHBIC HAITPABJICHUA PA3BUTUA HAYUHBIX TeoprI;

- MECTOABI TCOPETUICCKOI'O U OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHNS B obnactu
XUMHNHU

YmMmeth - pemaTh pacyeTHbIE 3aja4M IPUMEHHUTENIBHO K MaTepuaity IIporpaMMsl;
- IPOTHO3UPOBATH BO3MOKHOCTB IIPOTEKAHUS CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKHX CUCTEMAX

BJ'Ia,HeTL - HaBbIKaMU IIPUMCHCHU I OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
HpO(i)CCCI/IOHaJ'H)HOI\/'I ACATCIIBHOCTH,

- IPAKTUYCCKUMHU HABBIKAMH TCOPECTUYCCKOTO U OKCIICPUMCHTAJIBHOT'O
HCCICOOBAaHUs B 00J1aCTH XMMUH




4. CTpyKTYypa, 00bEM U coepKaHue TMCUMTLTHHBI (MOIYJIs1)
OO0mmas Tpy10eMKOCTh JUCITUIUTMHBI COCTaBIIsAeT 3 3aueTHIX eauauI] 108 akazd. vacoB, B TOM YuCIIE:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 72 aKaJ. 4acos;

— pHeayautopHas — 0 akaj1. 4acoB

— caMmocTosTeIbHas paboTa — 36 akaJl. 4acoB;

®dopma aTTeCcTalUu - 3a4ET

AynutopHas s s
KOHTaKTHast paboTa E z dopma TeKyIIero
Paznen/ tema § (B axaz. acax) E g‘ Bux . KOHTpOJIA Kon
R — : g ©[caMOCTOATENLHOM | YCUEBACMOCTH H | oo
@) 25 paboTHI MIPOMEKYTOYHOM
Tlex. mab. | MpaKT. z'9 arTecTalyy
3aH. 3aH. |Q &
1.
- oopmiIeHUE
oT4eTa 1o
1abopaTopHOi
paborte; 3amura
- pereHue 71ab0paTopHOIf
1.1 Xumuueckas TepMOTUHAMHUKA 5 6/21 6 ,I[OMaH.IHeI‘O. paboTEL OIIK-3
3amanus Ne 1; Homaninee
- 3amanue Ne 1.
camocrositenbHoe | TectupoBanue.
H3yueHHEe y4eOHOU
U Hay4yHOH
JUTEPATYPHI
- oopmiieHUE
oT4eTa 1o
nabopaTopHOi
pabore; 3ammra
- pereHue 1a00paTOpHOI
1.2 XuMnueckass KHHETHKA 1 6 5 8 AOMAILHETO paGoTEL OIIK-3
3agaHus Ne 2; Jomannee
- 3aganue Ne 2.
camocrositenbHoe | TectupoBaHue
H3yueHHEe y4eOHOU
W Hay4HOU
JIUTEPATyPhI
- ohopmieHue
oTYeTa 1o
nabopaTopHOI
paborte; 3amura
- perieHne TabopaTOPHOM
1.3 PacTtBOpHI 8 8/41 6 JIOMAIIHETO paGoTEL OIIK-3
3aganus Ne 3; JlomanrHee
- 3ananue Ne 3.
camocrositentbHOe | TectupoBanue
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPATyPhI




- oopmIicHHE

oT4eTa Mo
nabopaTtopHoi Sammra
pabore; N
1.4 TucriepcHbIE CHCTEMBI 6 5 4 - nadopatopHoi OIIK-3
CaMOCTOSITENIbHOE paGoTLL
.| TectupoBanue
H3yueHHe yueOHou
Y Hay4HOU
JUTEPATypBI.
- oopmIIcHHE
oTYeTa Mo
nabopaTopHO
paborte; 3amura
15 - pelieHue nabopatopHon
OKHUCIIUTETHHO-BOCCTAHOBUTEIILHBIE 3 4 5 JIOMAIIHETO paGoTEL OIIK-3
e —— 3amanus Ne 4; Homaninee
- 3amanue Ne 4.
camocrosTenbHoe |  TectupoBaHue
H3yueHHe yueOHou
U Hay4yHOH
JUTEPATYPHI
- oopmiieHHE
oT4eTa 1o
1abopaTopHOi
paborte; 3amura
- pelieHue 1a00paTOpHOI
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 8/41 7 ,Z[OMaH.IHeI‘O. pacoTL. OIlK-3
3agaHus Ne 5; Homaninee
- 3amaHue Ne 5.
camocrositenbHoe | TecTupoBaHue
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPATYPHI
Hroro no pazaeny 36 [36/101 36
Hroro 3a cemectp 36 |36/101 36 3auéT
Hroro no aucrumninuae 36 |[36/101 36 3a4eT OIIK-3




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIE10BaTEIbHOE
U3JI0)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-Oece1bl WM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajnu30BaTh METOJA MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK TPOLECCOB.

Jns peanu3annu HHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3aI[H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOTro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUEH.

JIeKIIMOHHBIN MaTepuall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
paloTax BBIMOJHAIOTCS TPYIIOBbIE WIM MHIUBUYaJIbHbIC 3aJlaHusl 110 npoiineHHoi teme. [Tpu
MIPOBEICHUH JTA0OPATOPHBIX 3aHATHIA MCIOJB3YETCS METOA KOHTEKCTHOTO OOYUYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBS3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMmeHeHueM. Kpome Toro, ueiaecooOpa3HO HCIOJB30BAaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHJOB: CTaTHYeCKas Mapa, JUHAMHYecKas Iapa,
BapHallMOHHAS Tapa; COBMEMIas €€ C TEXHOJIOTHEH MOIyJIbHOro oOydeHus. BpimomHuB
9KCHEPUMEHT, oOydaromuecss (GOopMyJIupyroT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMBI AHAJIOTUHU U CPAaBHEHHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAeT B ceOs camble pa3HOOOpa3HbIE
(bopMBl y4eOHOH NEATETHHOCTH: BBIMOJHEHHUE JOMAITHUX 3a/aHUi, 3aBepuIeHre 0(OpMIICHUS
71a00paTOpHBIX pabOT, NOJArOTOBKA K MPAKTHUKYyMY, U3yYeHHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HAaydyHOH JHUTEepaTypsl B
o6ubnuorteke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
uToroBor arrecramuu.CaMocTosITeNIbHasE padoTa 00yJaronuxcsl TOJDKHA ObITh HalpaBJieHA Ha
3aKpeIIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO Iperno/jiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Ipu npoBeneHnn pyoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIIOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, O00bEeMa, TIIyOHHBI
3HaHUI, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BBISIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUH U HaBbIKOB.

CoBpeMeHHbIE MHTEPAaKTUBHBIE CPEJICTBA MO3BOJISIOT 3KCIIEPUMEHTHPOBATH C HOBBIMU
dbopmamu KoHTpOJs. OOydaronuMes MpeIaraloTcsl TECThl M 3a7a4d B AJIEKTPOHHOM BHJIE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkU. B oTianume oT OOBIYHOrO TECTUPOBAHMS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpoaHaIW3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPHYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHe CAMOCTOATeILHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOI aTTecTAUN
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue THCIIUILTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3ar. ¢ Turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUsS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

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

2. Mensnuk, H. JI. [lucnepcusie cuctemsl : nmpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit y-1 um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Taxoke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakuu. OCHOBBI 3JIEKTPOXUMHH '
yuebnoe mocodue / 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 (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHATIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XHUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. Mensuuk, H. JI. lucniepcubie cuctemsr : nmpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
MuiypuHa ; MarHuToropckuii roc. rexunyeckuii yu-1T um. I'. 1. Hocosa. - Marauroropck : MI'TVY um.
I WM. Hocosa, 2019. - 1 CD-ROM. - 3arm. c¢ Ttutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOGpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

6. Kopoun, H.B. O0miast xumust: yue0. Ui TEXHHYECKUX HaIPaB. | CIIEI.
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https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
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By30B /H.B. KopoBun -9-¢ usn., mepepadb.- M.: Beicmi. mk., 2007.- 557 c.: un. - ISBN
978-5-06-004403-4. - TekcT: HEMOCPEACTBEHHBIN.

7. Kpatkuii cripaBoyHUK (U3HKO-XxuMHueckux BenuumH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. Tumodeea; moxa pea. A. A. Papnens, A. M. [ToHomapeBoid. -
10-e u3x., ucnp. u gom. - CII6. : UBan ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
TekeT: HenocpeACTBEHHBIN.

8. UM3Bectust BbICIIMX Y4YEOHBIX 3aBeACHHM. XHUMHA M XUMHUYECKash TEXHOJIOTHS:
Hay4YHO-TexHHuYecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOANYECKUE YKA3aHUS K
1a00paTOpHBIM paboTaM MO AUCHUIUIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBICHUH
NOJArOTOBKM W  CHeUWajibHOCTEH 1nHeBHOW (opmbl  oOyuenus / O.A. Muniypuna;
MaruauToropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HeMOCpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA JUIs
CaMOCTOSITENIbHOM pabOoThl MO JUCUUIUIMHE «XUMHUS» I 00ydarolUXCsl BCEX HalpaBICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandeckuid yH-T uM. ['. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIMA W XUMHYCCKOEC pPaBHOBECHE:
Mertoauueckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Beex (hopm oOyuenus / JI.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuueckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass kuHeTHka. XMMHUYECKOE PaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHOW padOThl MO JUCHUIUIMHE «XHUMHUS» 7 00ydyaroluxcs BCeX
HAIpaBJICHUH MOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H. Poauonosa, A.Il.
[TonomapeB; Marauroropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIN.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCLUIUIMHE «XUMHs» A 00y4aroluxcs BCeX HalpaBlIeHUN MOJATOTOBKU U CIELUAIbHOCTEN
Bcex opm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I . Hocosa, 2020. — 41 c. — Teker :
HEINOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeTOMUECKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
IUCHUIUIMHE «XUMMsD» A7 OO0yYarolMXcs IO BCEM HalpaBICHHUSM IOJATOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynpora, D.P. Mymnuna, O.A. Murrypuna,
Marnurtoropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnmouaHele pacTBOphl: METOAMYECKHE yKa3aHHMs K J1abOpaTOpHON
paboTe Mo JuCHUILUIMHE «XUMUS» Ui 00ydaroluXcsl M0 BCEM HampaBiICHUSM MOATOTOBKHU U
crieranbHOCTM Beex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsH; MarHUTOropcKuii roc.
texandeckuid yH-T uM. ['. M. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. Hocogra, 2017. -9 c. —
TekcT : HelnmoCpeACTBEHHBIMN.

8. Konsma, JI.T'. OkuciuTebHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOAMYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe MO JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. rTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucAUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
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BCEM HAIpPAaBJICHHUSM IOJArOTOBKH W CIEIHaIbHOCTAM Bcex (opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Myminna; Marautoropckuii roc. texnudecku yH-T um. I'. M. HocoBa. —
Marnutoropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE TMPOLECCHl: METOJMWYECKHE YKa3aHusi K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XHUMHs» s O0y4aromuxcs IO BCEM HampaBiICHUSIM
MOJrOTOBKM M CIEHUAIbHOCTAM BceX ¢opm obOyuenus / O.A. Mwumypuna, H.U. Ponuonosa;
MarnauToropckuii roc. Texuuueckud yH-T uMm. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. U.
Hocoga, 2017. — 13 ¢. — TekcT : HeMOCpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe ob0ecnieyeHue

HaumenoBanue .
o Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(ums  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mus  |1-757-17 o1 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007, 135 o1 17.09.2007 Geceposro
Professional
7Zip CBOOOJTHO pacpoCcTpaHsIeMoe 0ECCPOYHO
FAR Manager CBOOOHO PacIpOCTPaHIEMOE 0ECCPOUHO

IpodeccuonanbHbie 6a3bl JAHHBIX H HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca CchbLika

DJekTpoHHas 0a3a TEPUOIUYECKUX u3maHuil East
View Information Services, OO0 «IBUC»
HarponansHas UHPOPMAITHOHHO-aHATUTHYECKAS
cucreMa —  Poccuiickuii  ungekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
Wnpopmannonnas cucrema - Enunoe okHO JoCTyma K
WH(OOPMALMOHHBIM pecypcaM

https://dlib.eastview.com/

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

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

®denepanbHOE roCyapCTBEHHOE OrO/KETHOE

yUpEKICHIE «DenepanbHbII unctutyt|URL: http://www1.fips.ru/
IPOMBINIIICHHON COOCTBEHHOCTH

Poccuiickas locynapersentas OubmoTCKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypchl onbmuorexkn MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocoga ' S '

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMILITHHBI (MOLYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIMITIIIMHBI BKJIIHOYACT:



YueOHbIC ayIUTOPUHU I8 TPOBEACHHS 3aHATUN JICKIIMOHHOTO THma. (OcCHaleHue:
MynbTUMEANIHBIE CPEICTBA XPAHEHHUS, TIEPEeJauu U MpeICTaBIeHUS HHPOPMALIUH.

YueOHbIE ayAUTOPUU JUIsl TIPOBEICHUS JIAOOPATOPHBIX 3aHATHHA, TPYIIOBBIX U
I/IHZ[I/IBI/II[yaJIbHBIX KOHchIBTaL[Hﬁ, TGKYH_IGFO KOHTpOHH )41 HpOMe)KYTO‘IHOfI arTTeCTaluun.
Ocnamenue: OOopymoBaHHME ISl BBITIOJHEHHs J1aOOpaTOpHBIX PabOT, XUMHUYECKas IOCYHa,
peaKTI/IBBI, HaI‘J'DIZ[HBIe MaTepI/IaJIBII TaGJII/IL[bI, CXEMBI, I1JIaKaThI.

[TomereHust 17151 CaMOCTOATEIBLHOM padoThl 00yuaromuxcs. OcHamenue: [lepconanbHbpie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

[Tomermenuss g  XpaHeHHS ©  NPOPHIAKTHYECKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynoBanusi. Ocnamenue: Cremnaxu, ceddbl Uil XpaHEHUs yueOHOTO 000pyIOBaHUS.
HNHCcTpyMEeHTHI 1)1 peMOHTA J1abopaTOpHOTO 000PY10BAHMS.



IMPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosiTenbHass pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJbTAIMSIX, U Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs MOJTOTOBKH CTYACHTAMHU OTYETOB IO JIAOOpATOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHUi.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTHPOBAHUS 10 KAXKIOMY pa3fielly JUCHUILTUHBL. TeCThl BKIIFOYAIOT TEOPETUUYECKUE U MTPAKTUICCKHE
3a/laHusl, OTBETHI HAa KOTOpBhIE TPEOYIOT TIyOOKOrO TMOHMMAaHHWS HW3YYCHHOTO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KAXKIAOMY BOIPOCY MpeajaraeTcsi 4eThpe BapHUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS MyTEM
COITOCTABJICHHUS TMOJIYYCHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKACT OYEHb OBICTPO. MaKCHMMaIbHOE
KOJIMYECTBO 0aJlIOB B Kax 101 TeMe Kypca — 10.

Bapl/laHTbl TeMaTHYeCKHUX TEeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
KOHTpOJ’IbHBIe BOIIPOCHI IO TEME «XuMHuecKas TEPMOIUHAMHUKA»

OCHOBBI XMMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMuYeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CHUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUS KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTaIbINA 00pa30BaHMs BELIECTBA.
TermnoBoit 3¢ddexr xmmuyeckoit peakuuu. DaxTopsl, BIMAIONME HA TEMIOBOH 3ddekTt
XUMHUYECKON peaKIuH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9 OHTpoNuUs KaK QYHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

ogakrwdE

KOHTpOJIbHBIe BOIIPOCHI 110 TEME «XHMHYECKASA KHHETUKA»

Xumunyeckasi KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PEryJINpPOBaHMSL.
BiusiHue KOHLIEHTpAIMK HAa CKOPOCTh XUMHUECKON Peaklny (3aKOH JAEHCTBYIOIIMX MAcC).
Binustnue Temneparypsl Ha CKOpOCTh XuMHuueckoi peakuuu. [Ipasmno Bant — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

DHeprusi akTHUBaIMu. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEPreTUUECKas Juarpamma.

Kpuas Maxkcenna — bonbiimana. DHepreTnyeckuii 6apsep.

Karanurnueckne CUCTEMBI.

Bnnsnane kaTanu3aropa Ha CKOPOCTh XUMHYECKOW pEaKIINHU.

0. T'oMOreHHBIH U reTeporeHHbII KaTaius.

1. KonebarenpHble peaKiluu.

12. Xwumnueckoe paBHoBecre. OOpaTuMble M1 HEOOpaTUMBIE PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHe KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

RBOoo~NoOwNE



16.
17.

N

Noohkow

10.
11.
12.

13.
14.
15.
16.
17.

RBooo~NoOwNE

orwdPE

0.
1.
12.
13.

®a3oBbIE paBHOBECHS.
(OF:k10):)8 (S AuarpaMmbl IJi1 OAHOKOMIIOHCHTHBIX CUCTCM.

KonTposabHble Bopockl 1o TeMe «PacTBopbDy

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBOpuMoCTs rasa.

PactBopbl. CriocoObl BbIpak€HHsI KOHIEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonsl Payms: | (tonomerpudeckuit) u |l (30yminockonuieckuii 1 KpUOCKOITHMYECKUI ).

OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMU AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appenuyca.

Huccoumanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3PEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenb auccoruanuu. CUIBHBIEC U CI1a0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 31eKTpoiauToB. KoHcTaHTa aucconuaim.

3akoH pazdasieHuss OcTBagbia.

Peakninu noHHOTO 0OOMEHA MEXIY SJCKTPOIUTAMHU (Ha MPUMEpe peakuuii oopa3zoBaHus ciaboro
JIEKTPOJINTA, OCAKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHne Boabl. BonopoHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus coneit. Tunel ruapoIn3a COJEH.

KonuyecTBeHHbIE XapaKTEepUCTUKH MPOoLEcca THAPOIHN3A.

@DakTOophbl, BIUSIOLIUE HA IPOLIECC THIPOIN3A.

KoHnTpoJibHbIe BONpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cMecH. JlucnepcHbIE CUCTEMBI.
HucnepcHocts. Kinaccupukanum qUCcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! nostyueHus KOJIOUTHBIX PacTBOPOB.

CtpoeHune KOJUIOUTHBIX YacTHII.

IIpaBuno ®asguca — Ileckosa.

Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOuUIn3aTopshl.
Koarymsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
OnTnyeckue cBONCTBA KOJJIOUJHBIX PaCTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJJIOMAHBIX PACTBOPOB.

KoHnTpoJibHBIE BOIPOCHI 110 TEMe
«OKHCINTEIBHO-BOCCTAHOBHUTEIBbHBIC POLIECCHD)

OCHOBHBbIE IOHATHUS TEOPUU OKUCITUTETBHO-BOCCTAHOBUTEIIbHBIX PEAKITUH.
OKHUCIATENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIICCTR.

Baxuelime OKUCIUTENN U BOCCTAHOBUTEIIH.

TuIbI OKMCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEDPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBINA MTOTEHIUA.



6. YpaBuenue HepHcra.
CocraBiieHHEe OKUCIUTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ.
8.  HampaBneHue OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHN.

~

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqeclme CHUCTEMbI»

1.  DOnexrpoxumuueckue cucreMbl. Kiiaccudukarys 3JeKTpOXUMHUECKUX MPOIIECCOB.

2.  DIEKTPOXMMHYECKHE MPOIECCHI, MPOTEKAIONINE HA TPAHUIIE pa3iesia «METaJT — PaCTBOPY.

3. TanmpBanmueckwuii 35memMeHT Jlanusmsa — SIkoowu.

4 DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

5. H3mepeHue »SIEKTPOJIHBIX MOTEHIMAIOB. PN cTaHAApTHBIX SJIEKTPOAHBIX IOTEHIUAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PS1y HAIPSDKCHUIA.

6 Ypasuenue HepHcra.

7.  DIEeKTposu3 pacIjiaBoB U pacTBOpoB. KaTogHbie U aHOAHBIC MPOLIECCHI.

8.  OOwenunenHslit 3akoH Dapanes. Beixos mo Toky.

9.  Koppo3sus meramioB. Knaccudukarus KOppo3UOHHBIX TPOIECCOB.

10. Xwummdeckas KOPpO3Hsl.

11. DOnextpoxumuyeckas KOppo3us. AHOJHOE OKHCICHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.

12. TIpumepsl KOPPO3UHU B KUCIIOH Cpelie B aTMOC(EPHOI KOPPO3HH.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHUUECKUN AIIEMEHT.

18. Xwumudeckue UCTOYHUKH TOKA. AKKYMYIISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOMIIMBHBIE 3JIEMEHTHI.

BapI/IaHTLI TeMaTHYEeCKHUX JOMAIIHUX 3aJJaHUM JJIA caMOCTOSATEIbLHOM paGOTbI CTYACHTOB 110
TeEMaM

Jlomamuee 3aganue No 1

o TeMe «XuMUu4ecKas TEePMOANHAMHUKA)

B nomamaem 3amaHum mo teme «XuMHYecKas TEPMOIMHAMUKAY: TIepBasi 3a/laya OLIEHUBAETCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amayga Nel

Hns peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHHE
CaMOIIPOU3BOJILHOTO TEUEHHUS PEAKIIMU IPHU CTAHJAPTHBIX YCIOBUSX M Mpu  Temmepatype T = 927 0C,
ecli TeryIoBoi 3(h(eKT peakuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHHUTCA. Y KOKUTE: a) BBIICTISACTCS
WIM TIOTJIONIAeTCS DHEPrHsi B XOJA€ peakuuu; O0) MPUYNHY HAWICHHOTO HW3MEHEHHUS SHTPOIHH.
Paccumnraiite TemnepaTypy Hadaia peaxkium.

3amaya No2

Berauciure tennosoit  addext peakuuu: CaCy o + 2 HoOry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJApPTHBIMH TEIUIOTAMU 00Pa30BaHMs pearnpyromux BemecTB. CKOIbKO TEIIOTH BBIACIUTCA HIIH
MOTJ0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3



[To TepMOXUMHUECKUM YPaBHEHHUSIM PaCCUUTANTE TEIUIOBOU APPEKT peaKiiu:
Hypp + COzq)=CO + Hz O). TepMoxummuueckue ypaBHEHHUS:

a) H, ® T %5 0y = H,O (™) AH =-241,9 x]Ix;
6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomamnee 3aganue No 2

0 TeMe «XUMHUYeCcKass KHHETHKA

B nomamnem 3aganuu no teme «XUMHUECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsaras — B 1 O6asr.

3amaga Nel

Peakuus mporekaer nmo ypasHeHuro: O; ) +2 CO y = 2 CO; (. HavanbHple KOHLEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 mMonb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh mpsMon peakumu, korjaa mnpopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMON ¥ OOPaTHOM peaKIuy, €CIIU YBEINYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3amaga No2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IPU TEMIIEpaType
200 °C, eciu TEMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTh PEaKIuu’?

3amaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H2O (5 = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]1=0,3momb/71, [Hz] = 0,4 Momnb/m.

3amaga Ne4

Hus peaknmonnoi cucremsl: CO y + HoO ) = CO2 (y + H; () HavanbHble KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3agauda Ne5
Beipasure uepe3 KOHIICHTPALMH PEareHTOB KOHCTAHTHI PABHOBECHS CIIEIYIONINX PEAKIIUi:
Naw + 3 Hary = 2 NH3(y, AH =-92,2 xJIx;
COyry +C ) =2CO), AH =+160,5 k/Ix;
COr +HoOn =COz2 ) + How, AH=-41,1 xJIx.

VYkakuTe HanmpaBlieHUE CMEIIEHUS XUMUYECKOTO0 PaBHOBECHS ATHX PEaKUUi: a) IpU MOHUKEHUN
TEeMIIepaTypbl, €CIM JaBJIE€HUE IOCTOSIHHO, 0) NpHM TNOBBILIEHUM MAABICHHS, €CIH TemIeparypa
IIOCTOSIHHA.

Jlomamnee 3aganue Ne 3




no reme «PacTrBopsn»

B nmomammnem 3amanum mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThid W TATas 3aaadu
orieHuBaeTcs B 1 O6amn; yerBepras u mectas — B 0,5 6arna.

3amaga Nel

B xakom o0beme Bojibl ciieayeT pactBoputh 1351 SNCly miist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccunTaiiTe: a) MaccoByro JIOJII0 BeHIeCTBa B pacTBope; 0) MOIAPHYIO KOHIICHTPALUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYHUTE MOJICKYJISIPDHBIC W HAIIUMIIHUTE COKPAIICHHBIC HMOHHBIC YPABHCHUA peaKHI/Iﬁ
B3aHUMOJICHCTBHUS CJICAYIOIUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,S0; —
Sb(OH); + NaOH —
3amaga Ne3

CocraBbTe MO J1Ba MOJICKYJIAPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba®* + CrO;” — BaCrOy;
NH;* + OH — NH4OH;
ZnS + 2H'— Zn** +H,S
3agadga Ne4

Boruncnute pH 0,05M pactBopa cepHON KUCTOTHI.

3agadga Ne5

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIDHBIE ypaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coineil. Kakoe 3nauenune pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaga Ne6

Haiinure npomssenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEIMHEHMUS.



Jlomaimnee 3aganue No 4

no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE npoueccon

B nomaniaem 3aanuu mo teMe «OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC ITPOIISCChI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6auia; BTopas — B 2,5 O6ania; TpeTbs — B 1 Oai.

3amaga Nel

[Tonbepure KO3(PPUIMEHTHI B YpaBHEHHMAX OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUH.
VYKaXuTe THUII KaXKI0U PEAKLUH.

Paccumuraiite >3JIEKTPOABMKYIIYIO CHIy W OIPEAECIUTE HAMNPABIECHUE CaMOIPOU3BOJBHOIO
MPOTEKaHUs  IEPBOM  peakUUMud NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIIOJb3ys  3HAYCHHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX MIOTEHIUAIOB:

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H;0O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0O, + H,O
NH4sReO, +H, — Re + NH; + HO

KBrO —» 0O; + KBr

3amaya Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA:
KMnOs + NaNO; + HO0—

NaCrO, + H;O, + NaOH —

Bi(OH); + NaS;03+ NaOH —

Bi.O; + C —

Mg + HNO3z pass) —

3amaua Ne3

Manbl n1Be okucnutenbHo-BocctaHoBUTenbHBIe mapbl: KNO,;, KNOjz; u Pb(NOg3);, PbO..
[Tonmp3ysick TaOMUICH CTAHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykazanHod cpene (HNOs). Paccuuwraiite 3HaucHme
AJIEKTPOIBMIKYIIEH CHIIBI PEAKIUH.

Jlomaimnee 3aganue Ne 5

mo TeMe «SJICKT[)OXI/IMPI‘ICCKI/IC CUCTEMBD>

B momarrnem 3amaHuu 1o TeMe « DIeKTPOXUMHUYECKHE CUCTEMBD»: TIepBast 3a/1aya OICHUBACTCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

3amaya Nel



CocraBbTe DJICKTPOHHO-MOHHBIC yPAaBHEHHS JJIEKTPOIHBIX MPOIECCOB M  MOJEKYISIPHOE
ypaBHEHHE TOKOOOPA3yIOIICH peakiuy, MPOTEKAIoNmeH Mpu paboTe TralbBaHMYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqbBaHHUYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsiB MOTEHIIMAT aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTMOHOB METaJlla B KATOJJHOM pacTBope, Ipu KoTopoit IC raibBaHUYECKOTO 3JIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3amaya No2

[lpuBenuTe CcXeMBbl SJEKTPOAHBIX MPOIECCOB M  MOJICKYISIPHBIE YpPaBHEHHUS PpEaKIui,
MPOTEKAIOIINX TIPU JIEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXE.

Onpenenure yObUTh MAacchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/4.

3amaga Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIUH, POUCXOIAIIEH MPHU IIEKTPOIU3E:

a) pacruiaBa NaOH;
0) pactBopa CoSOy,

Breraucnure ¢akTHdeckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe TMPH DIIEKTPOIIH3E
Co(NO3),, ecitu 3JIeKTPOIIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VKaxxnuTe BO3MOKHEIC IMPUYIUHBI YMCHBIICHUS BBIXOAa MCTAJLJIa 110 CPABHECHHIO C paCYCTHBIM.

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJJaHui 11 TEKYLIEro KOHTPOJIsA

TecTbl BKIIOYAIOT TEOPETHUYECKHE M TMPAKTUYECKUE 3aJaHHs, OTBETHI HA KOTOpPbIE TpeOyroT
rIIyOOKOTO TMOHUMAaHHsS HM3YYEHHOTO MaTepuana. TecThl TMOCTPOEHBI €IMHOOOPa3HO: K KaKIOMY
BOIIPOCY MpeanaracTCsa 4€ToIpC BapruaHTa OTBECTOB, CPCAU KOTOPLIX OJWH WM HCCKOJIBKO ITPaBHUJIbHBIX.
O6paboTka pe3yNbTaTOB OCYIIECTBISAETCS IYTEM COMOCTABIICHUS TOJYYEHHBIX PE3YyIbTaTOB C
ATAJTOHHBIMH M TIPOTEKAET OUSHb OBICTPO. MaKkCHMaTbHOE KOJTMIECTBO OAIIOB B KaxKIoi Teme Kypca — 10.

XumMuyeckas TEPMOAUHAMHUKA

B Tectax mo TeMe «XuMHUYECKask TEPMOAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaya.

Tect Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:
a) HCXOJ/HBIC PeareHThI

0) IPOAYKTHI XMMUYECKOH peaKiiu

B) PEAKLMOHHBIN cocy



I') MCXOJHBIE PEAareHThl U MIPOLYKTHI PEAKIINU

. IlepBblii 3aK0H (II€pBOE HA4aJI0) TEPMOAMHAMUKY MAaTEMaTUUYECKH 3aIIMChIBAETCS TaK:

a) PV =uRT B) K = Aeyp (- Ea/ RT)

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

. B aK30TepMHUECKON peakLyu:

a) SHTAJIBIINS peaKMOHHOM cucTeMbl nosblmaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu otpunareicH (Q< 0)

B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CUCTEMBbI ITOBBIIIACTCS

CrannaptHbie TerioBbie 3¢ (eKTh MPUHATO 0003HAYATD:

a) AUct B) Q10137
0) AH°9s r) AHcrt
. Kakwue u3 nmpuBeIeHHBIX PEAKINH SBIISIOTCS dHIOTEPMHUECKUMU?
a) 1/2 N+ 3/2 H,=NHjs AH = — 46 K]I>x/mMoib
0)H,+4/20,=H,0, AH = -242 K]Ix/moib
B) /2 N2+ 1/2 0,=NO AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]Ix/moib

. Kakasg u3 HammcaHHBIX HUXKE peakiuil OTBe4aeT TemioTe oOpa3oBaHUS Okcuja asora ( || ) B
CTaHJAPTHBIX YCIOBUSX?

a) 1/2 N+ O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r)NHs+ 5/2 0, =2 NO + 3 H,0

. IIpu BoccranoBnenuu 16r okcuaa meau( || ) mo peaxiuu :

CuO () + C (rpagur) = CU (o + CO (), mormotunockh 22 kK TEMI0THI.
DHranenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

0) -200,5 r)735

. Jna peakuun  NiO (g + C (pagur) = Ni g + CO (). Onpenenure BO3MOXKHOE HampapIeHHE
CaMONPOU3BOJIBHOTO TEUEHUS PEAKIIMU ITPU CTAaHAAPTHBIX YCIOBHX U IpU Temneparype 627°C.

BemecTBo AH®293  (KJI>k/MOIIB) S8  (Jx/MomB*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9




CO ~110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType
627°Cu TeMieparypy Hayajia peakiuu

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

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

9. Kak u3MeHseTCs SHTPOIUS TIPU Pa3I0KEHUN KapOOHATa KabIHs?
a) YBEIIMUMBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0

10. JTanHas peakius:
2K CIO3 (TB) —2KCl1 (TB)+302 @ AH<O

MO3KET CaMOIIPOU3BOJIHO MPOTEKATh

a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0
XuMHYecKas KHHETHKA

B Tecrax mo reMe «XHMHYECKask KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHHUs
onenuBarotcs B 0,5 Oajia; mecroe, ceabMOe, BOCBMOE, IEBITOE U JecsaToe — B 1 0ajul, a OUHHA/IIIATOES
—B 2,5 Oaia.

Tecer Ne 1

1. Paznen xumuu, U3y4aromuil CKOPOCTH U MEXAHU3Mbl XUMUYECKHUX PEAKIIUH, Ha3bIBACTCS
a) XUMH4ecKasi TepMOJJUHAMUKa

0) TEpPMOXUMHS
B) XUMHYECKasi KHHETHUKA

2. CkopocTb XMMHUYECKOH peakiuu — 37O ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BEILIECTB

0) U3MEHEeHHE KOJIMYEeCTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIMU B €AMHUILY BDEMEHH B
enuHuIe oOBbema

B) KOJIMYCCTBO BCUICCTBA MMPOAYKTOB PCAKINH K MOMCHTY OKOHYAaHUA PCAKIIUU

3. B kakux eguHUIIAX BBIpaxaeTcs CKOPOCTh XUMHUECKON peakuuu?
a) MOIIb 1 ¢

0) 6e3pa3mepHas BeIMUMHA
2
B) MOJIb C

4. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUYECKUX PEaKIuii?
a) OT IPUPOJIBI PearupyroINX BEeIIECTB



0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocrosiHME  XMMHUYECKOTO  paBHOBECHS  OOpaTHMBIX
XapaKTepU3yercs ...
a) PaBHOBECHBIMU KOHIEHTPALMSIMU TPOIYKTOB PEaKIuu

0) PHeprueil akTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS

6. Kak 3anuceiBacTcst BRIPAXKEHHE ISl CKOPOCTH PEAKIIUH
4 NO ot 6 H,O=4 NHg(r) +5 Oz(r)

IIponecCoB KOJIHMYCCTBCHHO

a) V=Kk[NOJ'[H,0]  6)V=K[NHs][0;]  B) V=Kk[NOJ*[H.0]°

7. Kak 3anumieTcst BRIpaKeHHE JUIsl KOHCTaHThI paBHOBecus peaknuu A + 2 B = C +D?

a) Kp = [C][D]/ [A][B]®
6) Kp = [C][D] / [A][B]

8) Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe MoKa3bIBaeT 3HAYCHUE TeTUIOBOro 3ddexra peaknun?

ayl _E

R \
5) 2

B) 3
1 I

v

XOJ1 peaKIfu

9. Urto MOXHO CKa3aTh O peakiny, U300paKeHHON Ha quarpamme K Bompocy 87

a) PK30TepMHUYIECKast PeaKIus
0) SHIOTEepMHUUECKAs PEaAKITUS
B) peaKIIHsl OITUCHIBACT COCTOSTHUE PAaBHOBECHS

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEILAETCS BIIEBO.



a) IpY MOHMKEHUH TEMIIEPATYPhI
0) P MOBBIIICHUH TEMIIEPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jnsa peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexoTOpo#l TeMnepaType KOHCTaHTa PaBHOBECHUS
paBua 0,8. PaBHOBecHass KOHIIEHTpalus Bojopoaa paBHa |,2 Momib/n. Berumcianre HCXOIHYIO
KOHIICHTPAIIMIO BOAOPO/IA.

a) 1,2

0) 3.5
B) 5,0
PactBOpbI

B tectax mo teme «PacTBOphI»: TEpBOE 3ajaHUE OlleHMBAaeTCs B 1 Oami, BTOpoe, TPEThe,
4eTBEPTOE, IIATOE M MISCTOE 3aaHus - B 1,5 O0asia; ceapmMoe, BOCbMOE, JIEBATOE U JIECATOE — B
0,5 6aura.

Tect Nel
1. dnsa ypaBaenus peakun CuU SO4 + KOH — ... cokpalieHHOE HOHHOE YPABHCHHE 3aIUIICTCS B BHJIC

1) 2K" + S0, = K,S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B r) xsnopuza Hatpus B 300 M 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

1)1 2)2 3)11 4) 13
4. 1ns noxasneHus rujponusa xjaopuaa xpoma (I1I) cnenyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIETOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TMOBBICUTH TEMIIEPATYPY
5. B pazbaBneHHOM pacTBOpe, MPUTOTOBIEHHBIM M3 TUAPOCYIb(aTa KaJdbIlMs W BOJbL, CymMMa
K02(pPUIIMEHTOB B ypaBHEHUN HEOOPATUMO JMCCOIUAIINHA PACTBOPEHHOTO BEMIECTBA — 3TO

13 2) 4 3)5 4) 6

6. PactBopuMocTs OKcamatra cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumocti AgoCo04

1) 5-107'? 2)1,16:10°®*  3)10,7.10° 4)2,31.10°°
7. MaccoBas A0JI1 paCTBOPCHHOI'0 BCUICCTBA — 3TO OTHOILICHUC

1) Macchl BEIEecTBa K Macce BOJIbI



2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMuecTBa BEIIeCTBA K 00bEMY pacTBOpa
8. K c11abbIM 3JIEKTPOIMTaM OTHOCHTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCUI Kaus

3) XJIOpH] KaJbLHs

4) mapraHIoBas KHCJIO0Ta
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICHi MOTYT MMETh LICJIOYHYIO WM KUCIIYIO CpPEmdy.
[IpuuunoOii 3TOTO SABIAETCA ...

1) anexTpoinu3 coneit
2) JUCHPOIIOPIIMOHUPOBAHUE COJICH
3) rumpaTHpOBaHUE COJICH
4) ruapoau3 conen
10.3na4yenne PH uncroit Boswt ipu 25°C cocrabisieT

1)1 2) 7 3)0 4) 10
Marnutoropckuii Texuuueckuil yuusepcutet um. I.J1.Hocosa
JAncnepcHblie cHCTEMBI

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

Tect Nel

1. Vkaxwurte pa3Mepsl YaCTUI[ KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um a0 100 am
2. Kakue HOHBI CMOCOOHBI BBI3BATH KOATY/SIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsin?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT
3. Jlyst KaKoro 3JeKTPOJIHMTA MMOPOT KOArYIISIMU KOJUIOU/IA C MTOJOXKHUTEIBHO 3apsHKEHHOM JacTHIeH
JIOJDKCH OBITh HAUMEHBIITAM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Muuena 30515 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM DJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabmIH3aropa?

1)  xmopun xene3a (111)
2) BOmA
3)  rUApPOKCHI Kaus
5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpa3yercs 30116 cynbdara cunna (I1). K kakomy amektpomy J0MKHBI epeMeIaTbcs YaCTUIIBI
JUCTIEPCHOM (a3bl MpH IEKTpoIn3e?
1)  HaxomATCs B COCTOSHHM JMHAMHUYECKOTO PaBHOBECHS
2) K Karomy
3) kaHomy



6. B aBe koa0Os1 HamuTO MO 50 MIT 3011 TUAPOKCHUAA XKee3a. J{st Toro 4ToObl BBI3BaTh KOATYIISIUIO
3011 TOTpeOOBaNIOCh J0OaBUTH: B mepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryio — 18,7
M 0,001H pactBopa docdara HaTpus. Beraucaute mopor Koaryasiuy Kaxaoro dJEeKTPOJIHTA.

OKHCIAUTETbHO-BOCCTAHOBUTEIbHBIE MpoueCChI

B Tectax mo teme «OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4EeTBEPTOE U MATOE 3aaHus oneHuBaroTcs B 0,5 6amia; mecroe — B 1 6amt; ceapmMoe u BOCbMOE — B 2
Oauta, a 1eBsToe — B 2,5 6ajuIoB.

Tect Ne 1
1. OxkucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...

1) yBeNMYMBACT CBOIO CTECHICHb OKHCIICHUSI
2) MPUHUMACT SIEKTPOHBI
3) oTaaeT CBOM DIICKTPOHBI
. IIpotiecc BOCCTaHOBJICHHSI IMEET MECTO B ClIydae, KOrja ...

[\S)

1) HelTpabHBIC ATOMBI IIPEBPAILIAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuUIATEeNbHBIN 3apsi/ HOHA YBEIHYHBACTCS
. 3 npencraBnenHbix HUke peakuuii K OBP nucnponopunoHupoBaHus NPUHAIIEHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHn 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

[98)

6. [lepmanranar kanus B OBP, mpoTekaroniux B KUCIIOH Cpejie, BOCCTaHABIUBACTCS JIO ...
1)  xarmona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomeii mo cxeme CrSz + KNO; 2 K,CrO4 + K3SO4 + NO okuciienuro
MTOJIBEPTaAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiny, MPUBEIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakiuun KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

DJIEKTPOXMMHUYECKHE CHCTEMBI
B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M TSATOE 3a/laHus
OIleHUBAIOTCS B 1 0ajut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.



Tect Nel
DNEeKTPOIHBIA TOTEHITUA OTIPECIISIOT 110 YPABHEHHIO . ..
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
Kakne npoaykTsl 00pa3yroTcst Ha KaTOZe MPU AJIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) aszoTHas KuCIOTa
4) KHCI0opOJ
Vkaxute cymMmmy K03 PHUIIMCHTOB B ypaBHEHHUHU 3JIEKTPOn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
Kakas ®3 TNPUBEACHHBIX  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HalpaBJICHUH?

1). FeSO4 + Cu —...
2) CuSOy4+Fe —...
3) CuSO4+Na—...
4) HCI+ Cu —...

Bbunciute Maccy LMHKA, MOJIYYEHHOTO TMPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIH
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-107
[IpuBenure cxeMbl DJIEKTPOJHBIX IPOLECCOB W MOJIEKYJSIPHOE YpaBHEHHE pEaklLUu,
NPOTEKAIONIEH TPU DICKTPOXMMHUYECKOH KOPpO3uM TanbBaHomapsl Zn|MQg B CEpHOKHCIION
cpezne. B orBete ykaxkure cymmy K03(h(pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

1) 6

2) 5

3) 4

4) 8

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa101unxc;1 OCYIICCTBIISICTCA B BUAC U3YUCHUSA

JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKON marepuana; opOpMICHHS OTUYETOB IO
abopaTOPHBIM PabOTaM M BBITIOJTHEHHS JIOMAITHUX 3aJJaHUH.
BapuaHTbl TeMaTHUYECKHUX JOMAIITHUX 3QIaHUH JJ15l BHEAYIUTOPHON CAMOCTOSITEIbHOI PadoThI

CTYACHTOB IO TeEMaM

Jlomaninee 3aganue Ne 1

o TeMe «XuMH4YecKas TEPMOIUHAMHUKA»



B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TEPMOIMHAMKKAY: TIEpBast 3a/laya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIIPABIICHUE
CaMOTIPOM3BOJIBHOTO TECUCHHSI PEAKIIUU MPU CTAHJIAPTHBIX YCIOBUSX M Ipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3(P(HEKT peakIuu 10 3aJJaHHOU TeMIIepaTypbl HE U3MEHHUTCS. Y KOKUTE: a) BhIICIACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEakiuu; O) MPUUYMHY HANWJACHHOTO HM3MEHEHHUS HHTPOIIUU.
PaccuunraiiTe TemepaTypy Hadajia peaKium.

3amaga No2

Beraucnure Tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)2 () + CoH; (1), monb3ysch
CTaH/IaPTHBIMU TEIJIOTaMU O0pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIN
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoH,?

3amaya Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO  + Hy Ory. TepmoxuMudeckue ypaBHEHHS:

a)Hy ¢y + % O3y = HoO (), AH = -241,9 k]Ik;
0)2COy + 070 =2CO;2 (), AH=-566,2 x/Ix.

Jlomamnee 3aganue No 2

10 TeMe «XUMHUYeCKasi KHHETHKA

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4yeTBepTas u nsaras — B 1 6am.

3amaya Nel

Peaknusa nporekaer no ypasHeHuto: O; oy +2 CO (y = 2 CO; (. HavanbHbele kOHIEHTpanuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 U3MEHUTCS
CKOpOCTh MpsMoOl peakimu, korjaa npopearupyet 30% CO? Bo ckoibko pa3 U3MEHSTCS CKOPOCTH
MIPUMOU ¥ OOPATHOM peaKIluy, €CIIU YBEIHNYNTh JaBJICHHUE B CHCTEME B J[Ba pa3za?

3amaya No2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccunraiite Bpems, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIIUIO IIPHU TEMIIEPATYpe
200 °C, ecint TemmepaTypHbiit KOd(Q(PHUIHUEHT CKOPOCTH Peakiuy paseH 2. Bo CKOIBKO pa3 H3MeHHTCS
IIPY 3TOM CKOPOCTh pPEAKIUN?

3agadga Ne3

Haiinute HayambHbIe KOHIEHTPAIIMH UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKLIMU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEHNIECTB PABHBI
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.



3amaya Ned

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mons/n1. OnpenenuTe KOHIICHTPAIIUA BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS
Bripasurte yepe3 KOHLIEHTpAIMK PEareéHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PeaKIHil:
Nory + 3 Haory = 2 NH3(y, AH = -92,2 xJ1x;
COyy +C =2 CO(), AH = +160,5 xJIx;
COy +H2Or =CO2 ¢y + Haw, AH =-41,1 x/Ix.

Vxaxure HaIpaBJICHUEC CMCHICHUA XUMHUYECKOT'O paBHOBECUSA 3TUX peaKHHﬁZ a) IIPpU IIOHUKCHUN
TEMIICPATypPhbl, €CJIN OAaBJICHUC ITOCTOSAHHO, 6) IIpru MNOBBINICHUW MOAaBJICHHUA, CCJIM TCEMIICPATYypa
IIOCTOsSHHA.

Jlomamnee 3aganue Ne 3

mo reme «PacTBopbp)

B JOMAIIHEM 3aJaHUU 110 TEMC «PaCTBOpr»I HepBa;[, BTOpaﬂ, TpCTBH n 1ATas 3aaa4du
orieHuBaeTcs B 1 6amn; uerBepras u mectas — B 0,5 6ana.

3amaya Nel

B kakom o6beMe BoabI ciienyeT pactBoputh 1351 SNCl, ans momydenust 3M pacTBopa xjiopuaa
onosa (I1) ¢ mmotHoCTRIO P = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBHUBAJIEHTA; B) MOJSUIBHOCTD; T) THTP; 1) MOJIBHYIO JIOJIIO BEII[ECTBA B PacTBOPE.

3amaga No2

3aKoHYHUTE MOJICKYJIIPHBIC W  HAIIMIOHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKquI
B38.HMO,[[€I>’ICTBI/IH CJICAYIOIIUX BCUICCTB:

HBr + NaOH —
AgNO3 + H.S —
MeCl, + KOH —
CaF, + HCl—
Sb(OH); + H,SO, —
Sb(OH); + NaOH —

3amaua Ne3



CocraBbTe 10 ABa MOJIEKYJISIPHBIX YPAaBHEHUS peakLUi K CIEIYIOIIUM HOHHbBIM:
2+ 2- .

Ba®* + CrO, — BaCrOy;

NH," + OH — NH,OH;

7ZnS + 2H' — Zn* +H,S

3amaga Ne4

Boruucnure pH 0,05M pacTBOpa cepHOM KUCIOTHI.

3amaua Ne5

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbte
WOHHBIE U MOJIEKYJSIPHbIE YPAaBHEHUs THIPOJM3a COOTBETCTBYIOIIMX cosiel. Kakoe 3nauenue pH (<
WIU> 7) UIMEIOT PacTBOPBI ATUX COJICH?

3amaya Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomainee 3aganue No 4

nmo TeMe «OKHCJIHTETbHO-BOCCTAHOBHUTEIbLHBIE nmpouecconn>

B nomanraem 3aganuu mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC ITPOIIECCH»: ITepBas 3a1a4a
ornieHuBaercs B 1,5 6aia; BTopas — B 2,5 O6aiia; Tpetbs — B 1 Oai.

3amaya Nel

[Ton6epure KOAPGUIUEHTHI B ypPaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMM.
VYKaXuTe THIl KaXKI0W PEAKLIUH.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OIPCACINUTC HAIpPaBJICHUC CaMOIPOU3BOJIBHOTO
IMPOTCKAHUA nepBoﬁ pCaknuun npu CTaHAAPTHBIX YCII0BUAX, HCIIOJIb3Ys 3HaA4YCHUA
OKHCIHUTCIPHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIMAJIOB!

HJ + HsPO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H;0

H[AuCl,] + H;O, + NaOH — Au +NaCl +0, + H)O
NH4ReO, +H, — Re + NH; + H;0

KBrO —- 0O, + KBr

3amaya No2

CocraBbTe YpaBHCHHA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ:



KMnO, + NaNO; + HO—
NaCrO, + H,O, + NaOH —
Bi(OH); + NayS;0s+ NaOH —
Bi.O; + C —

Mg + HNO3 pa) —

3amaua Ne3

Janbl nBe okuciutenbHo-BocctaHoBuTenbHble mapbl: KNO,, KNOjz; u Pb(NOg3),;, PbO..
[Tonmp3ysick TaONMUIECH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOH peakuuu B  ykazannoi cpeme (HNO;3). Paccuwmraiite 3HaueHue
3JIEKTPOJBUKYILEH CUIIbI PEAKIIUH.

Jlomamnee 3aganue Ne 5

1o TeME «3JIQKTp0XI/IMI/I'—IeCKI/Ie CHUCTEMBbD»

B momarrnem 3amaHuu 1o TeMe «DJIEKTPOXUMUYCCKUE CHCTEMBIy: IepBasi 3a/1aya OICHUBACTCS B
1 6amr; BTOpas — B 1,5 6amna; Tpetbst — B 2,5 Oana.

3amaya Nel

CocraBbTe 3JCKTPOHHO-MOHHBIC yPaBHEHHS JJICKTPOIHBIX MPOIECCOB M  MOJEKYJISIPHOE
ypaBHEHHE TOKOOOPA3yIoIleil peakIuu, MPOTEKAloIeil Ipud paboTe ralbBaHWYECKOTO 3JIEMEHTA
Co/Co(NOs3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHUECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBUSIX.

[IpyHsSB MOTEHUHMATI aHOAA PABHBIM CTAaHAAPTHOMY 3HAYEHHIO, PACCUMTAWTE KOHIIEHTPALUIO
KaTMOHOB MEeTaJula B KaTOJHOM pacTBope, Mpu KoTopoit DJIC rabBaHUYECKOTO 3JIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3amaya No2

[TpuBeauTe CcXeMbl 3JEKTPOIHBIX IPOLECCOB U  MOJEKYJISpHbIE YpPaBHEHMs pEaKIHid,
NPOTEKAIOIINX TPU JIEKTPOXUMHUYECKOI Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BJIAXKHOM BO3/yXE€.

Omnpenenute yObUTh Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3amaya Ne3

CocraBbTe QJICKTPOHHO-UOHHBIC YPAaBHCHHA OJSJICKTPOAHLIX IIPOLICCCOB (aHO,I[ PIHCpTHBIfI) )51
MOJICKYJISIPHOC YPAaBHCHUC PCAKIINH, HpOI/ICXO,Z[}IH_[Cﬁ IIpHU DJICKTPOJIU3EC:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,



Bbruncnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOrO Ha KaToJe MPH DIIEKTPOJIH3e
Co(NO3), ecnu 31eKTpOIK3 TPOBOAWIN B TeueHHH | 4. BrIxoa Meraiia no Toky coctaBui 85%.

VYKaxuTe BO3MOXHbIE TPUUUHBI YMEHbBIIIEHUS BBIX0/1a METAILJIa 10 CPABHEHUIO C PACUETHBIM.
KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJsibHbIE BONIPOCHI 110 TeMe «XUMHYecKas TEPMOAUHAMUKA»

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMuyeckne napameTpsl U (QyHKIIUH COCTOSIHUS CUCTEMBI.
Bryrtpennsis sueprus. Pabora. Temora.
[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBON).
OHTaNBIUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTaNbINA 00pa30BaHMs BELIECTBA.
TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMmIoBOH 3ddekt
XUMHUYECKON peaKIuH.
7.  Tepmoxumus. 3axoH ['ecca.
8.  CueacrtBus u3 3akoHa I'ecca.
9.  DHrpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TepMOIUHAMHUKH.
11. Tperuii 3aK0H TEPMOIMHAMHUKH.
12. Omueprus 'n66ca.
13. HanpasieHue caMOnpOHU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oakrwdE

KOHTpOJ’[bHLIC BOIIPOCHI IO TEME «XHMHYeCKaAsaA KHHETHKA»

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakiuy U METO/Ibl €€ PEryJINPOBaHMUSL.
BriusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUECKON Peaklny (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temnepatypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.
OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.
Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.
Kpusas Maxkcsenna — bonbiimMana. DHepreTuueckuii 0apsep.
Karanurnueckne CUCTEMBI.
BimstHue karanuzaropa Ha CKOPOCTh XMMUYECKON peaKIUu.
0. T'oMOreHHBIH U reTeporeHHbI KaTanus.
1. KonebarenbHble peakiluu.
12.  Xwumnueckoe paBHoBecre. OOpaTuMble U HEOOpaTUMBbIE PEAKLIUH.
13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.
14. Cwmemenue xumuueckoro papHoBecus. [Tpunnun Jle—1llatense.
15. BnwusHMe KOHLEHTpPALIMH, 1aBJIECHUS U TEMIIEPATypBhI.
16. ®a3oBble paBHOBECHS.
17. ®a3oBble 1UarpaMMsbl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RBOooo~NoOwNE

KonTtpoJubHbie Bonnpocsl 1o TeMe «PacTBopbi»

1. [TonsiTre pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbl. CrnocoObl BBIpaK€HHsI KOHIIGHTpALlMM pacTBOPOB (MaccoBas JI0Jis, MOJIpHAs
KOHIEHTpaIusl, MOJISIpHas KOHLEHTpaLKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUTP).

Konnuraruszsle cBolicTBa pacTBOpoB. M aeanbHblil pacTBop.

3axonsl Payns: | (tonometpuueckuit) u |l (30ynnnockonuueckuit 1 KPUOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KuCI10THO-OCHOBHBIE B3aMMOJIEHCTBHS BEIIECTB.

N

o0k



10.
11.
12.

13.
14.
15.
16.
17.

BOoo~NoGa~WONE

ONoGa~wWNE

orwdPE

o

0.
11.
12.
13.

Nonnas Teopusi KUCIOT U OCHOBaHUM AppeHunyca. OCHOBHBIE TOHSATHUS U TOJIOKEHHUS TEOPHUU
AppeHnnyca.

Juccoumanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3PEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenp aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOJIUTHI.

Jucconmarus cia0dbix 31eKTpoauToB. KoHCTaHTa ArCCOUaITii.

3akoH pazbasieHuss OcTBagbia.

Peakmiii HOHHOTO OOMEHa MEXKIy AJICKTPOIUTAMHU (HAa TIpUMEpe peakiuii 00pazoBaHus claboro
AIEKTPOJINTA, OCAJKa U ra3a).

IIpou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BoAOpOIHBIN U THAPOKCUIIBHBIN [IOKA3aTEeIN.

I'maponus coneit. Tunsl rugponn3a comnen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIECca THIPOJIN3a.

@DakTOpHI, BAUSIOIIME HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BOonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'eTreporennsie cmecu. [ucnepcHpie CUCTEMBI.
HucnepcHocth. Knaccudukarum TUCIIEPCHBIX CHCTEM.
Kommonnneie pactBopsl. JInodunsHbIe U TMOPOOHBIE KOJTOWIEIL.
CrniocoOblI MoTy4eHus KOJUTOUIHBIX PACTBOPOB.

CtpoeHure KOTOUIHBIX YaCTHL.
[IpaBuno ®dasiuca — [leckona.
Y CTOMYUBOCTH KOJUTOUAHBIX cucTeM. CTabUITn3aTophl.
Koarymsiuust nuogmibHbIX U THOGOOHBIX KOJTOUIOB.
CeaumeHTaIHs KOJIJIOUIOB.
Koarynsauust KoJTOuaHbIX paCTBOPOB 3JIEKTPOIUTAMMU.
[Tpasuino lynbie — INapau. Koarynupyromas cnocoOHOCTb.
Orntryeckre CBOMCTBA KOJUTOMAHBIX PAaCTBOPOB.
DJIEKTPUUYECKHE CBOMCTBA KOJUTOMAHBIX PACTBOPOB.
KonTtpoJabHbie Bonpockl 10 TeMe «OKUCINTEeTbHO-BOCCTAHOBUTEIbHbIE

npouecchn

OcCHOBHBIE TIOHSTHSI TEOPUU OKHUCITUTEITHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC CBOMCTBA BEIIIECTB.
Baxaenme OKMCITUTEIN 1 BOCCTAHOBHUTEIH.
THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINI (TPUMEPHI).
OKHUCINTEIHLHO-BOCCTAHOBATEILHBIM TOTEHIIHAIL.
Ypasnenue HepHcra.
CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.
Hanpasnenue 0KUCIUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTPOJILH])IB BOIIPOCHI IO TEME ((BHCKTPOXI/IMH‘IQCKI/IC CUCTEMBID»

DnexTpoxuMuueckue cuctembl. Kimaccuduxarus 3neKTpoXMMHYECKUX TPOIIECCOB.
DIIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HA TPAHULIE pa3esa «METalll — paCTBOP».
I"anpBannveckuii anemeHT Jlanuamsa — SIkoowu.

DIIEKTPOABMIKYIIAS CHJIA TATbBAHUYECKOTO 3JIEMEHTA.

N3Mepenne dIeKTpPOIHBIX NOTEHUUAIOB. Psa  CTaHZAPTHBIX JJIEKTPOAHBIX IOTEHIIMAJIOB.
CBoIICTBa METAJUTOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HATPSKCHHH.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PACIIaBOB U PacTBOPOB. KaToIHbIE U AaHOIHBIE MPOLECCHI.



o

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

OO0nenuHeHHBIM 3akoH Papanes. Beixox mo Toky.

Koppo3zus meramios. Knaccudukanus KOppo3nOHHBIX IPOLIECCOB.
Xumuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCICHHE METallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHUCJIUTENS.

[Tpumepsl KOPPO3UK B KUCIION cpejie M aTMOCHEPHON KOPPO3UH.
CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUHU.

3anIUTHBIC TOKPBITHUA.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.
XHUMHUYECKHE UCTOYHUKH TOKa. ['allbBaHMYSCKUI1 DJIEMEHT.
XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XHUMHUYECKHE UCTOYHHUKH TOKA. TOIIMBHBIC 3JIEMEHTHI.



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘-ICHI/ISI IO JUCHMIIIIMHE 3a onpeneneHHHﬁ nepuon O6y‘-ICHI/ISI.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
NMPOMEKYTOYHOM aTTeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
o0OyueHus

O1eHOYHEIE Cpe€acTBa

OIIK-3

TOTOBHOCTBIO HNPHUMCHATL CHCTCMY q)YHI[aMeHTaJIBHBIX 3HAHUI (MaTeMaTI/I‘-IeCKI/IX, CCTCCTBCHHOHAYYHbIX, HWHXKXCHCPHBIX U Z-)KOHOMI/I‘-IGCKI/IX) JUIA
I/I,Z[CHTI/I(l)I/IKaI_II/H/I, (bOpMYJII/IpOBaHI/IH U PCHICHUA TCXHHUYCCKUX U TEXHOJIOTHYCCKUX HpO6J’ICM OKCILTyaTallukd TPAaHCIIOPTHO-TEXHOJOTHUYCCKUX MAallWH H

KOMIIJICKCOB

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETUYECKOTO H
AKCIIEPUMEHTAJILHOTO HCCIICIOBAHUS
B 0071aCTH XUMHHU

Hepeuenb meopemuidecCKux 6onpocoe K zauenty:
1. OCHOBBI XWMHYECKOH TCpMOAUMHAMUKH: CHUCTCEMA, TCPMOAUHAMHNYCCKHUC IIApaMCTPbI
CHUCTCMBI, (1)YHKHI/II/I COCTOSIHHA CUCTCMBI. Hemeﬁ 3aKOH TCPMOJWHAMHKHU.

2. DHepreTuka XMMMUYECKUX IPOLIECCOB.

3. OHranbnus. 3akoH I'ecca U cieACTBUS U3 HETO.

4. OHnTponus. YpasHeHnue bonpimana. Bropoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

5. Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

6. Xumuueckass kuHeTuka. CKOpocTh XxuMu4eckon peakuuu. CpenHsiss U UCTUHHAs CKOPOCTH
peaxkuuu. Kunetnueckas Kpupas.

7. CKOpOCTb peakMy U METOIbI €€ PETYJINPOBAHHUS.

8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTanus.

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

12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHSL.

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

14. PactBopbl. CiocoObl BeIpakKeHUsI KOHLIEHTPALIUK PACTBOPOB.

15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA JIEKTPOIUTUYECKON TUCCOLUALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  [uccoumanusi KUCIOT, OCHOBAHUH, cosieil. AM(pOTEpHbIE FIMEKTPOIHUTHI.

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

18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIH3a.

20. Hucniepcubie cuctembl. Knaccudukanus. Jlnopunbabie 1 110POOHBIE KOJUTOUIBI.

21. CtpoeHre KOJIOUTHBIX YacTHULl.

22. Koarymnsmusi KOJTOMIHBIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHINH 0byuenus
23. OKHCTUTENbHO-BOCCTAHOBUTEILHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKUCITUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.
24, DJIEKTPOXUMHUYECKUE cUCTeMbl. 3akoHbl Dapajiest. DIEeKTPOIHBINA MOTECHIUAI.
25. ["anpBannyeckuii anemeHT Jlanuasms SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpousa.
27. DneKTponu3. AHOIHBIA M KaTOJHBIA MPOLIECCHI MPU AJIEKTPOSIU3e pacTBOpoB. [Ipumenenmne
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIIMTH METAJUIOB OT KOPPO3HUH.
YmMmeTh - pematb  pacueTHbIe  3a7auu Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTth 3JIEKTPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IPOIIECCOB, YpPaBHEHHWE CyMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coneit: KsPOy; NaySOs;
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMHUYCCKUX CUCTEMAX

3. 3aKOHUUTH YpaBHEHHs peaKIii, HaMcaB UX B MOJIEKYJIIPHON M HOHHOM (hopMmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 n pactBOpa ruapokcua kanbiys cogepxurcs 478,8 r Ca(OH),. [InotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cv; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHs OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil:

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

6. Hanucarb DSJEKTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh DJ[C rajJbBaHMYECKOTO 3JIE€MEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HalK1CcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

NH;OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Bue: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpasyronie peakuuu, BEIMUCIUTh DJIC raqpBaHMUECKOTO 3JIEMEHTA, €CIIM KOHLEHTPAIHH
MOHOB MeTauIoB paBHsL: [Zn>*]1=0,01 moms/i, [Cu*]=1,0 Monb/1.

10. Cynbdat amomunusi Maccoit 36,4 r pactBopuian B 100 T Boasl. [IIO0THOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H0); T.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

11. Hanucarp 5J€KTpOHHBIE YpaBHEHHUS 3JIEKTPOAHBIX IPOIECCOB, ypaBHEHUE CYMMapHOMH
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mouw/11, [AgT]=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIMCAB UX B MOJIEKYJISIPHOM U MOHHOM BHJIE:

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

13. Onpenenute TEpMOAMHAMUYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOy + 2 C) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHIApTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/moms K; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenure TePMOANHAMUIECKYIO BO3MOXKHOCTB npoTekanus peakuu 2 Cly iy + 2 HO) =4
HCly + O (ry, AHy = 115,6 x/Ix npu cTaHIapTHHIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakmun, ecaun S(Cl2)=223 Jx/mons K; S(H20)=189 Jx/mons'K; S(HCH= 187]x/momnbK;
S(02)=205 Tx/monb K.

16. Hamucarpb ypaBHEHHsI peakiiiii THapon3a B MosieKysipHoM u roHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHass peakius MpoTekaeT Ho ypaBHeHutro H, oy + b p = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 ma Boas! pactBopuin 160 r xnopuna xenesa (I1I). [InmoTHOCTs moOMy4eHHOTrO pacTBopa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTB HpoTekaHHs peakuuu CS; ) +3 Oyp=
=CO; (y + 2 SO; (y, AH; = -1075 x[I>x nmpu crangapTHbIX yciaoBusix. Paccuuraiite temmepatypy
navana peakuuu, eciu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.

21. Peaknus uner no ypaBHeHuto: 2 Hy () + Sy (n = 2 HoS(ry. HauanbHas KoHLEHTpal1ys BoAopoaa
2 Momw/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 M3MEHHUTCS! CKOPOCTh PEaKIMi K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenurte TEPMOAUNHAMUYECKYIO BO3MOKHOCT MPOTEKaHUs peakiuu 2 ZNnS o + 3 Oy =




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTaHgapTHHIX ycloBusAX. PaccunTaiite Temmeparypy
Havana peakiuu, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHbIX BetlecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
paBHsbI 1,8 Mosb/i1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKII K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope opTodochopHoit kucioTel Macco 1200 r 1 muiotHOCTRIO 1,153 1/MI1 comepkutcs
312 r H3PO,. Paccunraiite: ®(H3PO,); Cy; Cox; Cy N(H3PO4) 1 N (H20); T.

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

1. Jna peakuuu CHy y + CO, () = 2 CO () + 2 Hy (1) onpeennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ ¢deKT peakmuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISIETCSl WJIM IOTJIOLIAeTCS PHEPIrHsl B XOAE PEaKIMH; 0) MPUUMHY HANJAEHHOTO HW3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIIECAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLUi: a) MPH MOHUKEHUU TEMIEpaTyphl, €CIU JaBJIEHUE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmx coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3osb ruapoKcHaa MarHus monydeH myreM cmemmBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapPTHBIX YCIOBUSX, UCHOJB3Ys 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBegute cXeMbl 3JIEKTPOAHBIX IPOLECCOB M MOJIEKYJSPHBIE YpPaBHEHUs peakLui,
MPOTEKAIOIINX TPH IEKTPOXUMHUYCCKON Koppo3uu raabBanonapsl  Co/Ni: a) B kucioii cpeze; 6) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTh MacChl aHO/IA ITPH KOPPO3UU B KUCIIOH cpeae 3a 20 MuH, ecliu
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

8. CocTaBbTe IEKTPOHHO-UOHHBIE YPAaBHEHHS 3JIEKTPOJHBIX MPOIIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINHU, TPOUCXOIAIIEH MPpH deKTposnse pactBopa CoSOy4 Brrancnure
(bakTHYeCKOe KOJUUECTBO METaslIa, OIyuYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAWIN B TeueHUH | 4. Beixoa MeTtamia o Toky coctaBuil 85%. Ykaxure
BO3MO)KHbIE IPUYMHBI YMEHBIICHHS BBIX0/1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YJaIOMIMMUCS 3HAHUH, M IPAKTHUECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MTPAKTUUYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI ypOBEHBH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIbHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YYAIONIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aUTEHO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicHEeHUST MHPOPMAIUH, HE MOKET MOKa3aTh UHTEJUICKTYyalbHble HABBIKM PEUICHHUS MPOCTHIX
3azad.



