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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Juctummaa XvMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Jns  u3ydeHus AMCUMIUIMHBL HEOOXOAMMBI 3HAHUS, YMEHHMS W  BIaJieHus,
cOpMUPOBAHHEIE B PE3YJIbTATe IMOJYYCHHS CpeqHero (MOJHOro) oOmero oO0pa3oBaHHS IO
OUCHUILTUHAM «XUMUY, «Du3ukay, «MareMaTukay.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
H€O6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICLII/IHJII/IH/HpaKTI/IK:

I'eonorus

be3omnacHOCTh )XHU3HENEATETHLHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001a/1aTh CIIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYI0 CHTYyalMl0 KaK CHCTEMY, BBIABISAA €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEUYMBON WHGpOpPMaNKel W3 pa3HBIX HMCTOYHUKOB, OMpPEIEIsieT
npobensl B MHPOpPMAalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET IPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHI0 pelieHUs
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCHMILITMHAPHOTO
MOJXO/IOB; CTPOUT CICHAPHHM pPEAIN3alUU  CTPATETUH, ONPEACIIss
BO3MOYKHBIE PUCKH M IIPeJIaras yTyu UX YCTPAHEHUs




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTILTHHBI (MOIYJIs1)
OO0mas TpyI0eMKOCTh NUCHIMIUIMHBI COCTaBisieT 4 3aueTHbIX enuHMI] 144 akan. 4acoB, B TOM
4uclIe:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
—ayauTopHas — 51 akaj. 4acos;
— BHEAyUTOpPHAs — 4 aKkaJI. 4acoB
— caMocTosTeNbHAs paboTa — 53,3 akaj1. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTeCcTalMy - SK3aMEH

AynuTtopHas 3 e
yaurop a6 £ = ®opma
KOHTaKTHas pabora
e p % 9] Bitx TEKYIIEro
B aKaJl. yacax
Pazzen/ Tema 3 (B axaz. acax) £ B . KOHTPOIIs Kon
g 8 ©fcamocTosTenbHOM
JIUCITUTUTAHBI 3 [~ YCIIEBaEMOCTH U | KOMIIETEHLIUH
O g £ padoThI N
T mab. |mpakr.| s 3 IPOMEXYTOYHOH
A sam | zam |8 8 aTTeCTaluy
odopmIteHue
oT4era 1o
nabopaTopHOM
aborte;
P ’ 3amura
- permerue nabopaTopHO
JIOMAaIIHEr o 31.)60T13 VK-1.1,
1. XumMundeckas TepMOAMHAMHKA 4 321 10 3amanns No 1; P ) VK-1.2,
JlomarnHee
- VK-1.3
3amanue Ne 1.
CaMOCTOSITEIIBHOE
TectupoBanue.
U3y4YeHHE
y4aeOHOU 1
Hay4YHOM
JIUTEPATYPHI.
odopmIteHue
oT4era 1o
nabopaTopHO
abote;
P ’ 3amura
- bettierue nabopaTopHO
JIOMAIITHETO 5 60“5 VK-1.1,
2. XuMuyeckasi KHHETHKa 21 4 2 10 3amanus Ne 2; P ) VK-1.2,
JlomarnHee
- VK-1.3
3amanue Ne 2,
CaMOCTOSITEIILHOE
TectupoBanue.
H3yUCHHE
yueOHOIt n
Hay4HOU
JIUTEPATYPHI.
- oopmiIeHHE
oTYeTa 1o
nabopaTopHOI
adore;
p ’ 3amuTa
- peicrue nmabopaTtopHoOi
JIOMAIIIHETO 3].360TE2 VK-1.1,
3. PacTBOpBI 10 | 4/0,8U 10 3amanust Ne 3; P ) VK-1.2,
JomaniHee
- VK-1.3
3aganue Ne 3.
CaMOCTOSITEIILHOE
Tectuposanue.
H3y4YeHHe
yueOHO U
HaY4YHOU
JIUTEPATYPHI.




odopmiieHue

OTYeTa 10
nabopaTtopHoi
paborte; 3amura VK-1.1
4. JlucriepcHbIe CHCTEMBI 4 | 2121 6,9 i nabopatopHoii YK-1.2,
CaMOCTOSITENIbHOE paboTHI. VK-1.3
U3yYCHUE TectupoBaHue. '
yueOHOl U
Hay4YHOU
JIUTEPATYPHI.
odopmnenue
OoTYETA 10
nabopaTopHO’
pagore; 3amura
~ pettierue nabopaTopHO
5.OKHUCIUTEIEHO-BOCCTAHOBUTEIBHEIE AOMAIIHETO a00TEI YK-11,
) 4 221 8 3agaHus Ne 4; P ) VK-1.2,
IIPOLIECCHI _ JlomariHee VK-1.3
3amanne Ne 4, '
CaMOCTOSTEIILHOE
Tectuposanue.
H3yUCHHE
yueOHOH H
HayJHOU
JIUTEPaTyphI.
odopmiieHue
0OTYETA 10
nabopaTopHOi
padore; 3ammura
- petueriie nabopatopHoi
JIOMAILHETO AGOTLI VK-1.1,
6. DIEKTPOXUMHUYECKUE CUCTEMBI 8 4 8,4 | 3amanms Ne 5; P ) VK-1.2,
) JlomanrHee VK-13
3amanne Ne 5. '
CaMOCTOSTEIILHOE
Tectuposanue.
H3yUCHHE
yueOHOH H
Hay4HOU
JIUTEPaATypPhI.
Hroro no pazaeny 34 [17/6,81 53,3
Hroro 3a cemectp 34 |17/6,81 53,3 SK3aMeH
Hroro no aucnumnnuae 34 17/6,8 53,3 SK3aMeH

)4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJiee MOJIHO PEeaTu30BaTh METOJ IPOOJEMHOro OOy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAllMi SBJICHHWA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIUOHHOM H3JIO)KCHUU IIPUEMOB MBICICHHOIO M PEaJIbHOIO JKCIIEPUMEHTA, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTEIIEHH 0000IIEHHOCTH.

Jnis peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOASATCS JIEKUUU-BU3YyaJIU3allMH, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuala
COIIPOBOXAAETCS PE3ECHTALUEN.

JlekunoHHBIN MaTepHall 3aKpervisieTcss B XoJe Jab0opaTOpHbIX padoT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS C pPEalbHbBIMM XMMHUYECKMMHU BemiecTBaMu. Ha maGopaTopHbIX
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/JaHUS 1O NPOMIEHHOW TeMe.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAUMO NpEeABAPATb HMHCTPYKTAXEM IO IMpaBHiIaM
6e3omacHoil paboTHl B XUMUYECKOH JabopaTopun. OCHOBHBIM yCJIOBHEM JIOITYCKa CTYJEHTOB K
nabopaTopHoil paboTe sBisgeTcs HUX 00s3aTelbHas IOAIOTOBKA K HEHl C cocCTaBiIeHHEM
TeopeTudeckoro BBeaeHUs. [Ipu mpoBeaeHHM 1a0OPATOPHBIX 3aHATHM HCIIOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYeHHs, KOTOPbII MO3BOJISIET YCBOUTH MaTepHall MyTe€M BBISBIECHUS CBs3ei
MeX/1y KOHKpETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aMMOOOYUeHHs (TapHy0 paboTy) TpeX BUJOB: CTaTHYECKas Mapa,
JUHaAMHUYecKas rapa, BapualliOHHAs 11apa; COBMEIasl €€ C TEXHOJIOTHENH MOIyJIbHOTO 00yUEeHus.
BeimonHuB skcnepuMeHT, obOydarouiuecs (GopMynupyroT 00O0OIIEHHBIE BBIBOJBI 10 CEpUHU
OTIBITOB, CIOJb3YysI IPUEMbI aHAJIOTUH U CPABHEHMSI.

CamocrosTenbHas paboTa oOyyaromIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0(OpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBbIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
UTOTOBOM aTTEeCTaLUH.

CamocTrosTenbHas paboTa 00ydaromUXcsl AODKHA OBITh HaIlpaBlIeHAa Ha 3aKpPETICHHS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MPernoaaBaTesieM, Ha MpopaboTKy TeM, OTBEJICHHBIX
Ha CaMOCTOATEIbHOE H3yu€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHSATHUSM, BBIIOJIHEHUE
JOMAIIHUX 3a/laHUi M MOJATOTOBKY K PYOEKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. ITomumo
3TOro, OoOydJaromuecs NpPEICTaBIISIOT Pe3yabTaThl CBOEH CaMOCTOSATENbHOW pabOThl B BHJIE
MIPE3CHTALIAMN.

[Tpu mpoBeneHUM pPyOEKHOTO M 3aKIIOUUTENBHOTO KOHTPOJISI OCHOBHBIMHU 3aJadyaMu,
CTOSIIIMMU TIepe]] MpenojaBaresieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rI1yOWHBI 3HAHUN, YMEHHUM, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiay C BBISBIEHUEM
CTETEHU CaMOCTOSITEILHOCTH B IPUMEHEHNH MOJTYYEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
¢dopmamu koHTpOJs. OOyuarommMes MpeAsaraloTcsl TeCThl M 3aflaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATU3MPOBAHHON CHCTEMOW POBEPKH. B oTiIMume 0T 00BIYHOTO TECTUPOBAHUS TAKOM



CIOCO0 KOHTPOJISL TIO3BOJIIET CTYJEHTaM B JIH000€ BpeMsl IPOMTH TecT, MPOaHATIM3UPOBATh OIIMOKH U
IIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOANYEeCKOe 00ecnevyeHue CaMOCTOSITeILHOI padoThI 00y4Yalommxcst
[TpencraBneno B npuiaoxxeHuu 1.

7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAHYecKOe M MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 — (mara oOpamenus: 14.02.2021). - Tekcr:
3IIEKTPOHHBIM.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obparenus: 14.02.2021). - MakpooObekT. - TekcT : 31eKTpoHHbIi. - CBeIeHUS
nocrtymabl Takke Ha CD-ROM.

0) JlomotHuTeEIBHAS IUTEPaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Munrypusa
; Marauroropckuil roc. Texuuueckui 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 obOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynusl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnunaa, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsana, JI. I'. OkuciuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueonoe nmocodue / JI. T'. Kossina, D. P. Mymmuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : ui.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIU. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpioBa ; MarHUTOrOPCKH# TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Caenenus
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1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHaleHue ayIUTOpPUU: MYJIBTHUMEIUMHBIE CpeACTBAa XpaHEHHUs, TMepeJaud u
npecTaBieHust uHGopMauu

2. YueOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TJIAKATHI.

3. [MomerneHus i CAMOCTOSITEIbHOM pabOThI 00 YYAFOIIIUXCSI.

OcHarmenne ayautopun: [lepconanbHabie KoMnbroTephl ¢ makerom MS Office, BeixoaoMm B
WHTepHET W ¢ JOCTYIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
YHHUBEPCHTETA

4. TlomemieHus Uil XpaHEHUS W TPOPHIAKTHYECKOTO OOCITy)KMBaHUS Y4eOHOTO
00opyIOBaHUSI.

Ocnamenne aymutopun: CTeiuiaxu, ceH(bl i XpaHCHHsS Y4eOHOTro 00OpYIOBaHUS.
NHcTpymeHTsI AJ1s peMOHTa J1ab0paTopHOTO 000PY10BAHMUSL.



MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosiTenbHass pabora oOydarolmuxcs MOApa3JeNseTcs Ha ayJIuTOPHYI0, KOTopas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynutopHas caMocTosiTelNbHass paboTa oOydaromuxcs MpeArnoiaraeT MpOXOXKIACHHE
TECTUPOBAHUSA M0 KaXKJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIPOCY IpejiaraeTcsi 4eThblpe BapHaHTa OTBETOB, Cpeau
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYEeCKUX TEeCTOBBIX 3aJaHUM IJ15 TEKYHIEIr0o 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 XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBerii 3aK0H (TIEpBOE HAYAII0) TEPMOTUHAMHUKH MAaTEMaTHUECKHU 3aITMCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
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) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagun) = CU (¢ + CO (), morsmotuaoch 22 /I TEmI0ThI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajll, a OJUHHA/IIATOES
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJIMYECTBA BEIIECTBA PEAareHTOB (MU MPOIYKTOB) PEAKIIMHU B €IMHUILY BpEMEHH B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIMYMHA
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 XMMHUYECKOTO PaBHOBECHS 00OpAaTUMBIX MPOLIECCOB KOITMUECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
B) Ky = [A][B] /[C][D]
8. Kakoil 0Tpe30K Ha AuarpaMMe [OoKa3bIBaeT 3HaYCHHUE TeIUIoBOro s dexra peakunn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

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

a) MPY TIOHWKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS 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. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa 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. Jlna nopasnenus ruponusa xiaopuaa xpoma (III) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIIMK 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)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 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 PACTBOPHI 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
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte 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)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJT
3. JIst KaKoro IEKTPOJIMTA TOPOT KOAryJISIIUU KOJUTOUA C MOJOKHUTEFHO 3apsHKCHHON 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)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercss 3o0mb cynbdara cBunna (ll). K kakomy s1eKTpoAy IOMKHBI MEPEeMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxomATCSA B COCTOSHHM JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe konObI HamuTO 10 S0 MIT 30715 THIAPOKCH A *Kene3a. JJisk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 TOTpeOoBaIoCh 100aBUTH: B repByto — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
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) YBEIUYMBAET CBOIO CTENEHb OKHCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
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 BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
MTOJIBEPTaFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
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»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mecroe u ceapMoe — B 2 Oaa.

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



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIOBHSIX

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 KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSQOy4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeunciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

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

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BueayguTopHas camocTosiTeSibHass paboTa OOydJaIOIIUXCSA OCYIIECTBISACTCS B BHIC
U3yYEeHHs JIUTEPATYpPhl MO0 COOTBETCTBYIOIIEMY pa3jeiy ¢ MpopabOTKON Marepuaia; opOpMIICHHS
OTYETOB M0 1a00PAaTOPHBEIM PadOTaM U BHINOIHEHHS JOMAIIHUX 3aJaHUMN.

BapuaHThI TeMATHYECKHX JOMANIHHUX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6a.

3amaga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3 (dEeKT peaKkIuy 10 3aJaHHON TeMIIepaTypbl HE H3MEHHUTCS. Y KaKUTE: a) BBIICTSICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moab3ysch
CTaHAAPTHBIMU TEIJIOTaMH 00pa30BaHUs pearupyromux BeniecTB. CKOJIbKO TEMIOTHI BBIACTUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COzq)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)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 maTas — B 1 Ga.

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo 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?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonnoi cuctemsl: CO ) + HoO ) = CO2 (7 + Hj () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =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 nmomamnem 3agaHum no teme «PacTBOpeD»: IepBasg, BTOpas, TpeTbd W IATas 3a1adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xyopuaa

osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

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

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

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

3agauda Ne5

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

3agauda Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

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

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THI KaXKI0W PEAKIINH.

Paccunraiite SAEKTPOABMKYILIYIO CHJIYy W ONpPENENUTE HaIpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHEIX ITIOTCHI[HAIIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaua Ne2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



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

ITonp3ysicb TabmuIed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

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

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
YpaBHEHHE TOKOOOpa3yIoIIeld peakiuy, MpOoTeKaroule mnpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHNYECKOTo 31€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit 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

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIICH TPH DIIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

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

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METallIa IO CPABHEHHIO C PACUETHBIM.

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

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUSA COCTOSIHUSI CUCTEMBI. DHTAJIbIUs 00pa30BaHMsl 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 TEPMOIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumuyeckas KnHetuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINpPOBaHMUSL.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusiaue Temneparypbsl Ha CKOpOCTh XxuMuueckor peakiuu. [IpaBuio Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUU AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusinue xatanuszatopa Ha CKOPOCTh XUMUYECKON peaKIuu.

0. T'oMOreHHBIN U TeTEPOTCHHBIN KaTaIH3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BiusiHME KOHIIEHTpAIMH, TABJICHUS U TEMIIEPATYyPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMMsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oONoO~WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTPAIKs, MOJISIPHASI KOHIIEHTPAIIUS IKBUBAJICHTA, MOJIbHAS JOJIsI, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

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

Ocmoc. OcmoTuueckoe nasiaeHue. CxemMa 0CMOMETpa.

KucinoTHO-OCHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. HonHasa teopust kuciaotr u ocHoBaHUM AppeHuyca. OCHOBHBIE MOHATHUS U TMOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJel C TOYKU 3pEHUS MOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABL. BOIOPOAHBIN U THAPOKCHUIBHBIN TOKA3aTEIH.

15. Tmaponus coneii. Tumbl rUAPOIN3A CONCH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ko

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

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

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIM3aTopBhl.
Koarymnsmus muoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTg RN



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOMCTBA KOIOMAHBIX PACTBOPOB.

KoutpoJbHbie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX Peakuuid (IpuUMepHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

NN E

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

DneKTpoXUMHUYECKHe cucTeMbl. Kimaccudukarus 3J1eKTpOXUMUIECKIX TTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3iesia «METaJll — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

N3mepenne HIEKTPOJIHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTCHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunHeHHsbI 3akoH Papaznes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

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

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

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 3JICMEHTEHI.

arLONOE



MMPUJITOKEHMUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O0Oy4YeHHs] U OLIEHOYHbIE CPeACTBA ISl NPOBEdEeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

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

YK-1.1: AHanuzupyeT npoOIeMHYIO Ilpumepnuvle npakmuueckue 3a0aHUA .
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Ompenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekanus peakuuu CaO + 2 Cy) =
COCTABJIAIOLIME U CBA3U Mexky HUMH | = CaC; () + CO(p), AH; = 460 /I npu cTangapTHBIX ycaoBHAX. Paccunraiite Temneparypy Hadaina

peakiuu, ecmu  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

2. T'omorenHas peakuus nporekaeT no ypasHeHuto Hy ) + b oy = 2 HI. Hauanbnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 monb/n. Bo CKONIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

3. B 2 n pactBopa runpokcua kanbiums conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. PaccumTaiite crieayromue KoHmeHTpamuu noiaydusiierocs pacteopa: o(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Ompenenurte TPOAYKTHl pPEaKIWH B CICAYIOIMUX B3aUMOJCUCTBUAX. Hamummre wux B
MOJIEKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. Hanmcare noHHBIE U MOJIEKYJISIpHbIE ypaBHEHUs peakuuid ruapoinsa coneit: KsPOs; Na SOy,
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMNO4 + NaySO3 + HO —.

7. HamucaTh SJEKTPOHHBIE YpPaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh JJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens TeopeTHYECKUX BONPOCOB:

HCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUYHNBOM HH(POpMaIen u3

pasHBIX HWCTOYHUKOB, OIPEIENSIeT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYaIlUH, u

MIPOEKTUPYET MPOLECCHl IO  HUX

1. OCHOBBI XMMHUYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, GYHKIIUU COCTOSHUS cUCTeMBbI. [IepBblii 3aKOH TEPMOIMHAMUKH.

DHepreTuka XUMHYECKHUX MTPOLIECCOB.

OHranbnus. 3aKoH ['ecca u ciencTBus U3 Hero.

OHutponus. YpaBHeHue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMHUKU.

Oneprus ['n66ca. HanpapieHus: XMMHUECKUX MPOLIECCOB.

Xumuyeckasi kuHetuka. CKopocTh XxumMuueckoi peakuuu. CpefHsisi 1 UCTUHHAs CKOPOCTH

SR




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

yCTpaHEHHIO

PEaKIuu. Kunernueckas KpuBas.

7. CKopocCTbh peakui U METO/Ibl €€ PEryJINPOBAHHUS.

8. Bnustaue Temneparypsl Ha cKopocTh peakiuu. [Ipasmio Bant-I'ododa.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. KaranuzaTopsl 1 katanuTuyeckue cucTeMbl. [ OMOTeHHBIH KaTanus.

11. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIns.

12. Xumuueckoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cwmemenne xumudeckoro paBHosecus. [Tpunuun Jle [larense.

14. PactBopbl. CiocoObI BhIpaKeHUSI KOHLIEHTPALIUK PACTBOPOB.

15. PacTBopbl 31ekTpoanToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMAMU. 3aKOH
pa36asnenus OcTBabaa.

16. Hucconmanus KICIOT, OCHOBaHUM, COJIe. AM(POTEPHBIE JIEKTPOIHUTHI.

17. PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

18.  Jluccommanus Boasl. MoHHOE pon3BeneHue Bobl. pH.

19. I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

20. Hucnepcubie cuctembl. Knnaccuduxkanus. Jlnoduibabie 1 110()OOHBIE KOJTOHWIHI.

21. CtpoeHure KOITOUIHBIX YaCTHULl.

22. Koarynsius KoamouHbIX pacTBOPOB.

23. OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC CBOICTBa BEILIECTB. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

24, DneKTpoXuMHUecKHe cuctembl. 3akoHbl Dapases. DIeKTPOJHbIA TOTEHIUA.

25. ["anpBannveckuii anemeHT Jlanuans Skobu.

26. DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

217. OnexTponu3. AHOAHBIN U KaTOAHBIN MPOLECCH MTPU JIEKTPOIN3E pacTBOpPoB. IIpuMenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buas! koppo3un. CriocoOb! 3aliuThl METAIIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennute BO3MOKHOE HalpaBICHUE
CaMOIPOU3BOJIBHOTO TEYEHUS PEAKIIMH MTPU CTAaHJAPTHBIX YCIOBUSX U Ipu  Temrepatype T =9270C,
ec TerioBOM S(PdeKkT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaKHUTE: a)




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

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

2. Bripa3uTe yepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS], €CITU TEMIIEpaTypa MOCTOSIHHA.

3. CkoJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCThIO 1,84 1/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHUS THAPOJIM3A COOTBETCTBYIOIIMX cojei. Kakoe
3HauyeHue pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

5. 3ok ruapoKcHaa MarHus mosydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI[ MOJY4YEHHOTO 30Ji1 U HAIUIIUTE
bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe AJEKTPOABIDKYILYIO CUIy U ONpPEEIUTE HApaBICHHE CaMOMPOU3BOJILHOTO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX oTeHaios H) + H3PO, — J, + H3PO; + H)0.

7. llpuBeauTe CXeMbl SJIEKTPOIHBIX MPOIECCOB U MOJCKYJSPHBIE YpaBHEHUS PpEaKIui,
MPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpeie; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctasuna 0,01 /4.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS AJIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKInu, IPOUCXO e mpu snekTpoiu3e pactBopa CoSO4, Beraucnute
(dakTHUECKOEe KOJMYECTBO MeTaula, mojydeHHoro Ha karozae mpu snekrponuze Co(NOs),, ecnu
AJIEKTPOJIM3 MPOBOJAWUIM B TedeHMH | 4. BbeIxoa meramna mo TOKy coctaBui 85%. Ykaxure
BO3MOYKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabarbiBaeT M copepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpOoOJIEMHON CHUTyallud Ha OCHOBE

Ilpumepnvie npakmuyuecKkue 3a0anus:
1. Onpenenuts, ¢ KAKUMUA M3 YKa3aHHBIX HU)KE BEIIECTB MOXET B3aMMOJICHCTBOBATH PacTBOP
TUAPOKCHUIA Kajaus: MoaoBogopoaHas kuciorta, xiopun meau (Il), okcun yrmeponma (1V), oxcun

CUCTEMHOTO u |ceunna (Il), ruapokcun amoMuHMs, THIPOKCHA aMMOHHUA. CocTaBbTe ypaBHEHMsS BO3MOXKHBIX
MEXIUCUUIUIMHAPHOTO  TOJIXOJIOB; | peaKkuii B MOJIEKYISPHONH U MOHHO-MOJEKYISIpHON hopMax.
CTPOUT  CLCHAPUU  pealu3aluu 2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJIEHHMsI okcuia xene3a FezO, yriepogom mpu




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u Temneparype 1100 K. Peaknus BoccranoBnenus Fe304: Fe3044) +4Cy
== 3FE(K) + 4CO(F)

3. Temneparypusiii kKodhduiueHT peakuuu paseH 2,5. Kak ©3MEHUTCS CKOPOCTh PEAKIUU: a) TIPH
nosellieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxjakJeHUU peakuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakuun FesOyy + Hypy = 3FeO) + HoO3anuiure BipakeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaKkiuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOT0 THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTE M CIUIABIAETCS €O Ienoubto. Yto
npencTaBisier coboit 3To coeaunenne? Hanummmre ypaBHEeHHUS BCEX YKa3aHHBIX PEaKIUil.

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

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BbLAEHATCS Ipu mnpoxoxaeHun 48250 Ki
anekTpudecTBa uepe3 pactBop xsopuna Mapranina (11)? CocraBeTe cxemy 3J€KTposn3a 3TOTO
pacTBopa.

8. AmoMuHUI ckjenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoOBaTh B Cpelie CepHOn
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CoCcTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. [IpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHUECKOU peakInu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOYUYEHHBIX IaHHBIX C UCIIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tab6muna 1
Howmep O06beM, MIl Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S;0s, 10% | nosBnenus peaxiuu, 10%,
MOJIB/J MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5
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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

[To nanHBIM TaOIHUIBI 1 TOCTPOUTH IrpadMK 3aBUCHMOCTH CKOPOCTH PEAKIUH OT KOHIICHTPAIUK
THOCY/b(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;0Os;, a Ha ocw opaMHAT —
CKOPOCTh PeaKIiu.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMU THOCYJIb(aTa HATpusl.




6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, IIOKa3aTe¢/JIn U KPUTEPUH
OICHUBAHUA:

[IpomexxyTouHast aTTecTanus MO AUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUECKUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYUYAIOUIMMUCS 3HAHUN, U IPAKTHUYECKUE
3aJJaHusl, BBISBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
JK3aMeHa.

DK3aMeH 10 ,HaHHOﬁ JUCHUIINIMHE IIPOBOIUTCS B YCTHOI>'I (bopMe II0 9K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUYCCKHUX BOIIPOCa WU OJHO ITPAKTHUYCCKOC
3aJaHHuC.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAaHUSIMM, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBILIECHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaroIIMIiCS AEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENbHbIE OMMOKH, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepaIusixX, mepeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yYMEHHUI, HaBBIKOB, OOydarolMics
VCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU IPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IOoKa3aTh 3HAHHs Ha
YpOBHE BOCIPOU3BEAEHUS U 00BsICHEHHSI HH(OPMAIIUHU, HE MOXKET MOKa3aTh UHTEIJIEKTyalbHbIE
HaBBIKU PEUICHMs] MPOCTHIX 3a]1a4.



