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JIner aktyasmsanun paéoveii nporpaMmbl

Pabouas nporpamma nepecmorpena, 06cysk/aeHa u og06pena st peanusanun B 2021 - 2022
y4eOHOM rojy Ha 3acefanuu Kadeapsl XUMHH
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3aB. Kad)eﬂpoﬁ% H.JI. Mensinuk
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3aB. kadeapoii H.JI. Mensinuk
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y4eOHOM rozy Ha 3aceianuu Kadeapbl XuMuu

ITporokomor 20 r. N
3aB. kadeapoi H.JI. Mensinuk
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y4eOHOM rojty Ha 3aceanuu Kadeapsl Xumun

[Ipotokomor 20 1. Mot -
3as. kadeapoii H.JI. Mensinuk




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu1 OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON PabO0ThI, HEOOXOAUMBIX IS IPUMEHECHHS XUMHUYECKUX 3HAHUK TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHYECKOM eI TEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

Jucnunimaa XuMusi BXOJUT B 00s3aTeNIbyl0 4acTh y4eOHOro mjiaHa oOpa3oBaTelbHOM
MIPOTrpaMMBI.

Jns  u3ydeHus  AUCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJICHHUSA),
c(hOpMUPOBAHHEIC B PE3YNIHTATE H3YUCHUS TUCITUILTNH/ PAKTHK:

"Xumus" B 00beMe MporpaMMbl cpeHelt 00111e00pa3zoBaTeIbLHOM HIKOJIbI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCLUILIMHBI OyIyT
HEOOXOTUMBI JIJIsl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3ornacHoCTh JKU3HEIEATENBHOCTH

JlucriepcHbIe CHCTEMBI

Du3nuecKue U XMMHUYECKUE METO/IbI 3aIIUTHI OKPY>KAIOIIEH CPE bl

du3nuecKue U XMMHUYECKUE METO bl KOHTPOJISI OKPY>KAIOIIEH CpeIbl

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIys) «XHUMHS» OOydaroIUHCSA TOJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

Kon naaukaTopa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-1 CnocobeH mpuMeHATh 0a30BbIe 3HAHUS B 00JacTH (PU3MKO-MATEMATUYECKUX M (WIIN)
€CTECTBEHHBIX HayK B cepe cBoei MpohecCHOHANBHON NeSITeIbHOCTH;

OIIK-1.1 CnocobeHn wucrnonp3oBaTh 0a3oBble 3HaHWS B oOjmacT  (U3MKO-
MaTeMaTHYECKUX U (WJIM) eCTECTBECHHBIX HAyK JUIsl pElICHHs 3aaa4
pohecCHOHANTLHOM AEeSITeIbHOCTH

OIIK-1.2 Cnoco0eH mNpuUMEHSATh pa3iMyHble CHOCOOBI W NPUEMBI  PELEHUS
CTaHJApPTHBIX TMPO(EeCCHOHAIBHBIX 3a/lad Ha OCHOBE 0a30BbIX 3HAaHUI B
o0nacT GU3MKO-MaTEMATUYECKUX U €CTECTBEHHBIX HAYK

OIIK-2 CrocobGeH TpOBOAWTH HAyYHBIC HCCIICIOBAaHUS (PU3UYECKHX OOBEKTOB, CHCTEM U
MIPOLIECCOB, 00pPa0aTHIBATh U MPEICTABISITH IKCIIEPUMEHTAIbHbIC IAHHBIE;

OIIK-2.1 CriocobeH MIaHMpOBaTh Hay4HbIE HCCIENIOBaHMS (U3NUYECKUX OOBEKTOB,
SIBIICHHH, CHCTEM M IIPOIISCCOB.

OIIK-2.2 Crnocoben BBIIIOJIHSATH 3aIUIAHUPOBAHHBIE DKCIIEPUMEHTAIIbHBIE
ucciieIoBaHus PU3NUECKUX 00BEKTOB, SIBJICHUMN, CUCTEM U IIPOLIECCOB

OIIK-2.3 CriocobeH cocTaBisiTh 00pabaThiBaTh ¥ aHAIU3UPOBATH PE3yJIbTATHI

SKCIICPUMCHTAJIBHBIX U TECOPCTUICCKUX HCCHCHOB&HHﬁ, COCTaBJIATH OTUYCTHI.




— aynutopHas — 36 akaJ. 4acos;

4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUIINHBI (MOLYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauHuI] 108 akaza. vacoB, B TOM UucIIe:
— KOHTaKTHasi paboTa — 57 akaJl. 4acoB:

— BHeayIuTOpHas — 21 akaj1. 4acos;
— camocTosTeapHas padoTta — 51 akas. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akas. gac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas = s
o KOHTaKTHas paboTa E E Dopma TeKyILEro
Pa3nen/ Tema 3 (B axaz. yacax) £ Bun . KOHTPOJIA Kon
N — : g © | camocrosenpHol |  yomesaemocTiHm | Lo
O g £ paboThI MPOMEXKXYTOTHON
Tex. mab. | mpakT. ' aTTecTaluu
3aH. 3aH. | O &
1.
- oopmieHHE
oTyera 1o
nabopatopHoOn
pabore; 3amura OIIK-1.1,
11 XuMueckas - pelieHHe nabopaTopHOM OIlK-1.2,
TePMOIMEAMHKA 4 2/11 8 JIOMAILTHETO pabotsl. [lomaiHee OIIK-2.1,
3amannsa Ne 1; 3aganne Ne 1. OIIK-2.2,
- camocTosTenbHoe|  TectupoBaHue. OIIK-2.3
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
1
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3ammra OIIK-1.1,
- pelieHHe nabopaTopHO OIlK-1.2,
1.2 XumMnueckass KHHETHKA 2 2 6 JIOMAIIHEr o pabotsl. lomaiHee OIIK-2.1,
3amanns Ne 2; 3aganne Ne 2. OIIK-2.2,
- camoctosTenbHoe|  TectupoBaHue. OIIK-2.3
M3yYeHHEe yueOHOH
U Hay4yHOH
JUTEPATYPBI.




- oopmieHHE

oTYeTa Mo
nabopaTtopHoOn
pabore; 3amura OIIK-1.1,
- pelieHue nabopaTopHO OIlK-1.2,
1.3 PactBOpHI 6 6/21 10 JIOMAIITHETO pabotsl. [lomamHee OIIK-2.1,
3amanns Ne 3; 3aganne Ne 3. OIIK-2.2,
- camocTosaTenbHoe|  TectupoBaHue. OIIK-2.3
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPBI.
- oopmieHHE
oTYeTamo OIK-1.1,
nabopatopHon 3amura
. . OIIK-1.2,
1.4 [TucniepcHbIE CUCTEMBI 2 2 10 pabore; naboparopHo#t OIIK-2.1,
- CaMOCTOATEIbHOE paboTHI. OIK-2.2.
U3y4eHHe ylle?HOI/I TectupoBaHue. OINK-2.3
W HAy49HOH
JIUTEPATYPBI.
- oopmieHHE
oTyera 1o
nabopatopHoOn
pabore; 3amura OIIK-1.1,
15 OKHUCITUTENHHO- - pelieHue nabopaTopHO OIlK-1.2,
BOCCTaHOBHUTEJIbHEIC 2 2/11 5 JIOMAIIHEr o pabotsl. [lomainHee OIIK-2.1,
TIPOIIECCHI 3aganusg Ne 4; 3aganne Ne 4, OIIK-2.2,
- camocTosTenbHoe|  TectupoBaHue. OIIK-2.3
M3y4eHrne yueOHon
1 HAy49HOH
JUTEPATYPEI.
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3ammra OIIK-1.1,
16 DeKTpOXHMIECKHe - pelieHHe nabopaTopHO OIIK-1.2,
CHCTOMBL 2 421 12 JIOMAILHETO pabotsl. [lomariHee OIIK-2.1,
3agaHus Ne 5; 3aganne Ne 5. OIIK-2.2,
- camoctositensHoe | TecTupoBaHue. OIIK-2.3
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
HWroro no pazaeny 18 | 18/61 51
Hroro 3a cemectp 18 | 18/61 51 320
HWroro no aucuurinzHe 18 | 18/61 51 3a4eT ¢ OLUEHKON




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemonaBaHUS IUCHUIUIMHBIL «XUMHS) TMPUMEHSETCS TPaJAUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BATEIbHOE
U3JIOKEHHE MaTepuana B AUCHMIUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMH, TaK U B (popMe JeKInii-Oece bl TN UAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKIUN-KOHCYIbTALUN, TJe TEOPEeTUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMUM 00pa3oM, JIEKIIHS TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-IUCKYCCHUSL.

[ToMuMO 3TOTO B JIEKIUU MOTYT HUCHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJsiee MOJHO peajn30BaThb METOJ MPOOJIEMHOro oOyueHHUs 4yepe3 MOCTaHOBKY MpoOieM C
MIOMOLIBIO JIEMOHCTPALUH SIBICHHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YaTU3aAI[MH, B XO0JI¢ KOTOPBIX M3JI0KEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Jie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHas paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BEITIOJTHSIOTCS TPYIIIOBBIC WM WHAWBHUIYAIbHBIC 3a/IaHus TI0 IPOHAcHHON Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISICT YCBOUTH MAaTEpHall ITyTEM BBISBICHHS CBS3CH MEXTy KOHKPETHBIM 3HAHHUEM H €ro
npuMmenenueM. Kpome Toro, neiecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aUMOOOy4eHHus1 (TMapHyro paboTy) TpexX BHUIOB: CTaTWYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas ee C TEXHOJOTHed MOIyIbHOro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpMYIHPYIOT OOOOIICHHBIC BBIBOJBI IO CEPHH OIBITOB,
UCIIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocrosTenpHas paboTa 0OydyaromMXCsi BKIIOYAaeT B ceOs caMmble Pa3sHOOOpa3HbIC
(bopMbI yueOHOW AEATEeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplIeHUuEe 0hOPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, M3y4eHHE OCHOBHOTO W JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0ydaronmxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TpenoaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKIIFOUYUTEIHBHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOEKHOTO M 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 337a4aMu, CTOSLTUMHU
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NpPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAY C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B MPUMCHCHHUH TIOJTyICHHBIX 3HAHUN, YMCHHUI U HABBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT HKCIEPUMEHTUPOBATH C HOBBHIMHU
dbopmamu koHTpOJs. OOydaronuMes MpeAiaraloTcsl TeCThl M 3a/1a4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpPOBEpKU. B oTnuyme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4aommXxcst
[Ipencrasneno B mpunoxenuu 1.



7 OueHoYHbIE CPEeACTBA A/ NPOBEACHHUS MPOMEKYTOYHOM ATTeCTAIUHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUILl UH®PA-M, 2014.-
560c.: - (Beiciiee oOpazoBanue: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
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). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.02.2021). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUsS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsr : npaktukym / H. JI. Measuuk, D. P. Mymiuna, O. A. MuinypuHa,
Marnurtoropckuii roc. texuudeckuid yH-T uMm. I'. . HocoBa. - Maruuroropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpasa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 3kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OKucInTENbHO-BOCCTAHOBUTENBbHBIE peakuuu. OCHOBBI JIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHUS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T UM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynusl Takke Ha CD-ROM.

5. Koposun, H.B. OOmast xumus: yued. A TEXHMUYECKMX HampaB. U cren. By3oB /H.B.
KopoBun —9-e u3zn., mepepad.- M.: Beicur. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpatkwii cnpaBouHuk Qusnko-xumuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. I[lonomapeBoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®@enopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBEHHBIMN.

7. U3BecTst BbICHIMX Yy4YeOHBIX 3aBeJleHUH. XUMHUS U XUMHUYECKas TEXHOJOTHs: Hay4yHO-

texHndyeckuii sxypHai — ISSN 0579-2991.



B) MeToauveckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
na0opaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» ISl O0YYaloIUMXCs BCEX HAaIpaBICHHUN
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MMPUJIO)KEHHUE 1
6. YueOHO-MeTOoAMUYECKOE 0O0ecieYeHHe CAaMOCTOSITeIbHOM PadoThl 00yUaloIIuXCsl

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
IIPOUCXOJUT KakK BO BpPEMs JIaDOpAaTOPHBIX 3aHATUM, TaK U Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpEeMsl MOJATOTOBKU CTYACHTAMHU OTYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3einy AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUYECKUE U MTPAKTHUYECKHE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIIyOOKOr0 IMOHMMAaHUS HM3Y4YEHHOro MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS IMOJIYYEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM 119 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOAMHAMUKA»: IIEPBBIE IIECTh 3aJaHUN OLIECHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) HUCXOIHbBIE pEareHThl
0) NPOAYKTHI XUMUYECKOW PEaKINI
B) PEaKLMOHHBIN COCY]
I') MCXOJHBIE peareHThl U MPOAYKThI PEaKLU1

2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)

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

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

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

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Np+ 3/2 H, = NH3 AH = — 46 K][/M0Jb
6) H,+4/2 0,=H;0, AH = -242 K][/M0J1b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HammcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe oOpa3oBaHMs Okcuma azora ( || ) B
CTaHJApTHBIX YCIOBUAX?

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

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

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

DHranenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = NI g + CO (. Ompenennre BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®293 (KI>x/Mo1B) S%9g ([x/M0B*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

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

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

XuMHu4Yeckas KHHETHKA

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

Tecr Ne 1

1. Pazgen XuMuu, U3ydaromuii CKOPOCTH M MEXaHU3MbI XUMHUYECKUX PEaKINii, HA3bIBACTCS
a) XUMHYeCcKas TepMOANHAMUKA
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJTMYECTBA BEIIECTBA PEareHTOB (MJIH MPOAYKTOB) PEAKIIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIOINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPAIIUSIMU MPOTYKTOB PEAKIINU
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue s ckopoctu peakunu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakeHHe Ui KOHCTAHTHI paBHOBecus peakiun A + 2 B = C +D?

a) Kp = [C][D]/ [A][B]®



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

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

VRN
L/

X0/Jl peaKuuu

7y
\;

v

v

9. UYt0 MOXHO CKa3aTh O PEaKIUH, HU300pKEHHOW HA IUarpaMMe K Borpocy 8?

a) PK30TCPMHUUCCKAs PEaKIus

0) PHIOTEpMUYECKAsT PEAKIIH

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

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPY TTOBBIIICHUH JIABJICHHS
11. Ina peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHSI paBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
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. s ypaBaenus peakun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHCHHE 3aIHINETCS B BUJIC
1) 2K* + SO4* = K,S0,
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K03 (HULIMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOIMAIIMHM PACTBOPEHHOIO BELIECTBA — ATO



1)3 2)4 3)5 4) 6
6. PactBopuMmocTh OKkcanara cepebpa paBHa 3,27-107 1/ 100r H,O. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)510"  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 PAaCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpuuuHoOi 3TOTO ABIAETCA ...
1) osnexTposu3 coseit
2) JIUCUPOTOPIHUOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

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

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)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIHMTA TIOPOT KOATYJISIIUU KOJUIOUA C MOJIOKHUTENBLHO 3apsDKCHHOM YacTHIICH
JOJDKEH OBITh HAMMEHBIIM?

1)  xuopun Kanus

2) cynbdar Kamus

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

KaKOM AJICKTPOJIMT MTPACT POJIb HOHHOTO CTabuIn3aTropa’?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpm B3ammonmeiictBuu 20 mu 0,001H wurpara cBunmna (1) ¢ 10 ma 0,02H cynedara kammst
obpasyetcs 30ib cyinbdara cBunma (I1). K kakoMmy 31eKTpoay MOKHBI HEPEMEIIAThCS YaCTHIIBI
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHMM JMHAMHUYECKOTO PABHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xos6b1 HaIMTO 10 50 MJT 307151 TUAPOKCH A Kene3a. st TOro 4ToObl BBI3BATH KOATYJISIHIO
307151 TOTpeboBaoCch 100aBUTH: B riepByIo — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy 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. OxucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIIbHBIN 3apsil HOHA YMEHBIIIAETCS
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)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CTerneHH OKHCIIEHHUs KUCIIOpO/ia a) B BOZIE M 0) B IIEPOKCH/IC BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mpoTekaromux B KUCIIO# cpejie, BOCCTaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + K3SO4 + NO okucieHuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(ppuIIMEHTOB B peakilny, MPUBEIEHHON B Boripoce 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 Ttecrax mo Tteme «DIEKTPOXUMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIleHUBAIOTCS B |1 0asut; TpeThe M YeTBepToe 3a1anus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEeKTPOAHBIA MOTEHIUA ONPEACIIAIOT 10 YPABHEHHUIO ...



1) Hepucra

2) MewnpeneeBa-Knaneipona

3) Bonpumana

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

1) —-2,03

2) -2,71

3) 2,71

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

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VYkaxure cymmy K03()GHUIIHEHTOB B ypaBHEHUH 3JI€KTpoIn3a pactBopa Hurpara meau (1)

1) 12

2) 11

3) 10

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

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

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

1) 2,110

2) 0,05

3) 0,013

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

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKaXUTE CyMMY KO3 (HULIMEHTOB B MOJIEKYISIPHOM ypaBHEHUHU.

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

BHeayautopHass caMOCTOsITeIIbHAS paboTa OO0YJArOIIMXCS OCYIIECTBISICTCS B BHJIE M3yUCHUS
JTUTEpaTyphl IO COOTBETCTBYIOIIEMY paslielny C¢ MpopaboTKoi marepuaina; oGopMIeHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BHITIOJIHEHHS IOMAITHUX 3aJJaHUH.

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

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

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

3amayga Nel



Ja peakuun CHy ¢y + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HampaBlICHUE
CaMOMPOU3BOJIBHOTO TEUEHHS PEaKLMK PU CTAaHAAPTHBIX YCIOBUSX U Mpu Temneparype T = 927 0C,
€CJIH TETUIOBOM 3(P(HEKT peakuu A0 3aAaHHOW TEeMIIEPaTyphl HE UBMEHHUTCS. Y KQKHUTE: a) BBIACIISACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), mons3ysice
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

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

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

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

Jlomamnee 3aganue No 2
mo TeMe «XMMHYeCKAsd KHHETUKA)

B nomamnem 3agaHuum mo teme «XMMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

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

pearupyromux BemiectB paBHbl: [Oz] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonbko paz M3MEHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peakuuio 3a 20MHUH.
Paccuuraiite Bpemsi, mpu KOTOPOM ITO K€ KOJMYECTBO BEIECTBA BCTYNHT B PEAKIMIO IPHU
temneparype 200 °C, ecim TEeMIEpaTypHbIH K03()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?

3amaua Ne3

Haiinute HayanbHBIE KOHIICHTPAIIMHA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (n + H20 ) = FeO () + Hy (1), €ciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIMX BEIIECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

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

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIlUK PEareHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIIUX PEaKIIHil:

Nz(r) +3 Hz(r) =2 NH3(1-), AH = -92,2 KI[)K;
COz(r) +C )= 2 CO(F), AH =+160,5 xJ[x;
CO(r) + HZO(F) =CO, @ T How), AH =-41,1 k]I x.

VYkaxuTe HapaBJICHUE CMEIIEHUSI XUMUUECKOTO PaBHOBECHS ATUX PEAKIIMI: a) TPH MOHKCHUH
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; uerBepras u mectas — B 0,5 6ana.



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

onosa (Il) c mmotHocThIO P = 1,405 T/MN?

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

3agayga No2

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

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JBa MOJICKY/ISIPHBIX YPABHEHHS PEAKIU K CIICIYIOIIUM HOHHBIM:

Ba®" + CrO4~ — BaCrOy;

NH;" + OH — NH;OH;

ZnS + 2H" — Zn** +H,S

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

3amaua NeS

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

3asaga Neb

Haiinure npoussenenue pacrBopumoctu PhCly, eciu B 200 mut Boabl pactBopsieTcs 2,17 T 3T0ro
COCJIMHCHHSI.

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

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

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

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCakuu IMpu CTAaHAAPTHBIX YCIOBUAX, HCIOJIb3yd 3HAYCHHA OKHCIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX ITOTCHIIUAJIOB:

HJ + H;PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH; + H,0O

KBrO — O, + KBr

3agaya Ne2

CocTtaBbTe YpaBHEHUS OKACITHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;03 + NaOH —

Bi 03 + C —

Mg + HNO3 (pa36) —



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

[Tonp3ysich TabmuIEed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomamnee 3aganue Ne 5
1o TeMe «JJIeKTPOXUMHUYECKHe CHCTEeMbD)

B nomarisem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE 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 TOKOOOpa3yloIIel peakiuy, MpoTeKarouled mnpu paboTe ralbBaHUYECKOTO HIIEMEHTa
Co/Co(NOs), // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajulla B KaTOJAHOM pacTBope, mnpu kKotopoi IJIC raibBaHHYECKOTO JJIEMEHTa
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TPHU JICKTPOXUMHUECKOI Kopposuu ramsBanomnapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIQ)KHOM BO3/yXe€.

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

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISAIICH MTPH AIIEKTPOIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

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 TPHUUMHBI YMEHBIIIEHHUS BBIX0Ja METalllIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI 110 TEME «XHMHYecKas TEPMOANHAMHUKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (GYHKLIUSA COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM 3(dekT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DHrpomus Kak GYHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE



KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PETYJINPOBAHMUSL.
Bnusinue KOHIIEHTpaIKi Ha CKOPOCTh XUMUYECKOM peakIuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — F'oddda.
Teopust akTUBHBIX CTOJIKHOBEHUU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEpreTuyecKas JuarpaMmma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutnueckue CHCTEMBL.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKINH.

0. T'oMOreHHBII U TeTepOreHHBIN KaTaius.

1. KonebarenbHbIe peaKIiuu.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie M1 HEOOpPATUMBIE PEAKLINH.

13. KoHcTraHTa XMUMUYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHosecus. [lpunnun Jle-Illarense.

15. BnwusHHe KOHLEHTpPALIMH, TaBICHUS U TEMIIEPaTyphI.

16. ®da3oBbie paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl 151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOoNoGORWNE

KounTtpouabHbie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.
2. PactBopbel. CrocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJsS, MOJISIpHAs
KOHIIEHTPALKs1, MOJISIPHAs KOHLIEHTPALIMsI SKBUBAJICHTA, MOJIbHAS J10JIS, TUTP).

3. KommuraruBHbIe CBOKCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30yIMOCKONUYECKH U KPUOCKOIIUYECKUI).

5. Ocmoc. OcMmoTuyeckoe napienue. Cxema ocMOMeETpa.

6. KucinorHo-ocHOBHbBIE B3aUMO/ICHCTBUS BEIIECTB.

7. HVoHHas Teopus KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIC MOHATUS U TOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarnuu. CHIBHBIC U CITA0BIC JIEKTPOJIUTHI.

10. duccoumarus cnalObix 3neKkTposnToB. KoHcTaHTa Aucconnanum.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeneHHE BOAbL. Bo1OpoaHBIN U THAPOKCUIIBHBIN TOKA3aTEIH.

15. Tuaponus coneii. TUmbl TUAPOIN3A CONCH.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUAIOIINE HA MIPOLIECC THAPOIIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.

HucnepcHocth. Kimaccudukammym TUCIepCcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MosTy4eHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUTHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CcTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTOPHhI.

NogakrowhE
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Koarynsmust mnouibHbIX 1 TH0(POOHBIX KOJUTOUIOB.
CenuMeHTAIHS KOJUTOUIOB.

Koarynsiust KOJUTOHTHBIX PACTBOPOB JICKTPOIUTAMHU.
[Tpasuiio [lyneie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyecKre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DIEKTPUYECKHE CBOMCTBA KOJUTOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITHI.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oKUCIUTENIN 1 BOCCTAHOBUTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEDPHI).
OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIN IIOTCHITHAIL.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJibHbIE BONPOCHI 110 TeMe «DJIeKTPOXUMHUYECKUE CUCTEMbD)

DIIeKTpOXUMHUYECKHEe cucTeMbl. Kimaccupukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMHUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE Pa3/iesa «MEeTaul — pacTBOPY.
INanpBaHM4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHne SIeKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAAPTHBIX BJIEKTPOIHBIX MOTEHIIUAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpSDKGHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8.  OObenunenHsbi 3akoH Dapazes. Boixos mo Toky.

9.  Koppo3sus meramioB. Knaccudukarus KOppo3nOHHBIX MTPOIIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTEJI.

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

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIE MTOKPHITUS.

16. DNeKTpOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumudeckue UCTOYHUKHU TOKa. ['allbBaHMUYECKUN HIIEMEHT.

18. XumHUYecKne HCTOUHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumunueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



MNPUJIO’)KEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid NPpOBECACHUA HpOMe)l(yTOqHOﬁ aTTeCTallumn
HpOMe)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

OIIK-1: Crnocoben mnpuMeHsTh 0a30Bble 3HAHHUA B OO0JACTH (PU3UKO-MATEMAaTHUYECKUX M (WJIM) €CTECTBEHHBIX HAayK B cdepe cBoei
1poeCCHOHATILHOMN 1€ TEIbHOCTH

OIIK-1.1

CriocoOeH UCToab30BaTh 0a30BbIE
3HaHMS B oOyactu  (pu3MKO-
MaTeMaTHYeCKUX u (vm)
€CTECTBEHHBIX HAyK IS pPELICHUS
3a1a4y npogdeccroHaibHON
JEeSITEIbHOCTH

1.

Hepeqenb meopemu4ecKux 6onpocoe:

OCHOBBI XHMUYECKOU TCPMOAUHAMHUKU: CUCTEMA, TCPMOAUHAMHUYCCKUC IIapaMCTPbI

CHCTCMBI, (1)YHKI_II/II/I COCTOsAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJIUHAMHKH.

HER©O©ONTD oM~ wN

0.
1.
12.
13.
14.
15.

DHepreTuka XMMHUYECKHUX IPOIIECCOB.

OHranbnus. 3akoH ['ecca u cieacTBUSA U3 HETO.

Outponus. YpaBHeHue bonbliMana. BTopoii u TpeTuit 3ak0HbI TEPMOJMHAMUKH.

Oneprust ['m06ca. HanpapiieHUs: XUMHUECKUX MPOLIECCOB.

Xumunyeckass kuHeTuka. CkopocTh XuMudeckoil peakuuu. CpenHsas 1 UCTUHHAsE CKOPOCTH

CaKIUH. Kunernueckas KpuBasd.

CKOpOCTh peakivu U METO/bI €€ PEeryIUPOBaAHUS.

Brnusinue TemnepaTypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

DHeprust akTUBaIuu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHunyca.
KaranuszaTopbl 1 KaTanUTHUYECKUE CUCTEMBL. [ 'OMOreHHBIN KaTanus.

KartanuzaTopbl 1 KaTaTUTUYECKUE CUCTEMBI. | €TepOreHHBIN KaTallns3.

Xumnueckoe paBHoBecre. KOHCTaHTa XUMHUUYECKOTO PaBHOBECHSI.

Cwmenienne xumudeckoro paHosecus. [Ipunnun Jle [llarense.

PactBopbl. CriocoObI BeIpaKeHHSI KOHLIEHTPALIUK PACTBOPOB.

PactBoper anektponuToB. CTeneHh W KOHCTAaHTA JJICKTPOJUTHYECKON JTHCCOLMAIINH.

3akoH pa3basnenus OcTBaibaa.

16. Jucconmanus KMUCIOT, OCHOBAaHUM, COJIeiH. AM(OTEPHBIE JIEKTPOTHUTHI.

17.  PactBopumocTb. IIpousBenenue pacTBOpUMOCTH. YCIIOBHE OOpa30BaHUS M PACTBOPEHHS
0CaJIKOB.

18.  HMuccoumarus Boasl. loHHOE npou3BeneHue Bojabl. pH.

19. I'maponus coneit. CTeneHs 1 KOHCTaHTa THAPOIIN3A.

20.  Jucnepcuble cuctembl. Knaccudukanus. Jinopunbabie u 1modoOHbIe KOIIOUIBI.

21.  CtpoeHHe KOJUTOMIHBIX YaCTHII.

22.  Koarymsiuus KOJJIOUIHBIX PACTBOPOB.

23.  OKHCIUTENHHO-BOCCTAHOBUTEIILHBIE CBOWMCTBA BemecTB. Kiaccuduranuss OKUCINTENBEHO-




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

BOCCTAHOBUTEIBHBIX PEAKIIUMA.
24. DIIEKTPOXUMHUYECKUE CUCTEMBI. 3aKOHbI Dapajies. DIEKTPOIHbIN MOTEHIIHAL.
25. lanpBannyeckuii 3aemMeHT Januans SIkoou.
26. DNIEKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpruMeHeHune 31eKTpou3a.
217. OnekTponu3. AHOAHBIA W KATOAHBIM TMPOIECCHl TPHU  DJIEKTPOJIU3E PACTBOPOB.
[IpumeHeHue MeKTpoIn3a.
28. Kopposus. Buasr koppo3uu. CriocoOb! 3alIU Tl METAJUIOB OT KOPPO3HUHU.
Ilpakmuueckue 3a0anus::

1. HauanbHble KOHIIEHTPALMK HCXOAHBIX BellecTB B peakiuu: 2 SOy (i + Oy () = 2 SO3 ()
obutH paBHbl 1,8 Moab/n SO, u 2,4 monb/n O,. Bo cKOJIBKO pa3 MBMEHUTCS CKOPOCTh PEAKIUU K
MOMEHTY, koraa npopearupyet 0,8 monn/n SO,?

2. Cynbdar amomunus maccoit 36,4 r pactBopuwin B 100 r Boasl. [110THOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccunTaiite: ®(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

3. Kakue w3 cienyromux coseit moasepratorcst ruaponusy: NapSiOsz. Cu(NOs),. KBr?
CocraBbTe MOHHBIC M MOJICKYJISIPHBIE YPaBHEHMs THAPOJIM3a COOTBETCTBYIOHIMX cojied. Kakoe
3HavyeHue pH (< unu> 7) UMeoT pacTBOPBI ATUX COJICH?

4. 3omb rUAPOKCHIA MarHus nosy4deH nmyrem cmemmuBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Onpeznenure 3aps] 4acTUI] MOJYYEHHOTO 30JI1 M HANUIINTE
(hopMyIly ero MHUIIEIUTHI.

5. CocTaBbTe 31EKTPOHHO-UOHHBIE YPAaBHEHUS JIEKTPOJHBIX MPOLECCOB (aHOJ MHEPTHBIN)
U MOJIEKYJSIPHOE YpaBHEHHE peaKklMu, MPOUCXOJsAIIel mpu anekTponusze pactBopa CoSOg
Boruncnute QakTuyeckoe KOJIMYECTBO METajlla, MOJYyYEHHOrO Ha KaToAe TpHU 3JIEKTPOJIU3e
Co(NO3),, eciu 37eKTPOIHA3 MPOBOIUIN B TeueHHH | 4. Beixoa MeTasmia mo ToKy coctaBuia 85%.
VYkaxuTe BO3MOXKHBIC TPUYHHBI YMEHBIIICHHUS BBIX0/Ia METaJIJIa TT0 CPABHEHHUIO C PACUCTHBIM.

OIIK-1.2

CriocobeH npUMEHSTh pa3iIuyHbIe
CcrocoObl W TPUEMBI  PELICHUS
CTaHJApTHBIX MPO(ECCHOHATBHBIX
3a1a4y Ha OCHOBE 0a30BBIX 3HAHUI B
o0acT  (hU3MKO-MaTeMaTHYECKHX

Ilpakmuueckue 3a0anus:

1. B 2 n pactBOpa ruapokcuaa kanbius conepxutcs 478,8 r Ca(OH),. IlnoTtHOoCTs pacTBOpa
1,14 r/mi1. Paccuutaiite: ®(Ca(OH),); Cym; Coxs Cny N(Ca(OH),) 1 N (H20); T.

2. C y4eToM TEOpHH 3JICKTPOIMTHYCCKOW JUCCOIMAINH, 3aKOHYNUTE YPaBHEHUS pEaKIni,
HaMucaB UX B MOJIEKYJISIPHON ¥ HOHHOU (hopMax:




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

N CCTCCTBCHHBIX HAYK

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

3. Hamucate uOHHBIE M MOJEKYJSpHbIE ypaBHEHUs peakiuil rugponusa coneit: KizPOy;
Na,SOyq; ZnCl,.

4. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHil:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

5. Hammcarb 57€KTpOHHBIE ypaBHEHHUS JJIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CyMMapHOMN
TOKOOOpasyromiend peakiuu, BeraucinTh J/[C rajipbBaHUYECKOTrO 3JIEMEHTA, €CJIM KOHIICHTPALUU
HOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJTB/II, [Au3+]=0,1 MOJIB/J1.

OIIK-2: CnocobeH NpoOBOAWUTH HAYYHBIE HCCIENOBAaHUS (PU3NYECKUX OOBEKTOB, CHUCTEM U IPOLECCOB, 00padaTbiBaTh M IPEICTABIATH

OKCIICPUMCHTAJIbHBIC JaHHBIC

OIlK-2.1

Cnoco0OeH MIaHUPOBaTh HAay4HbIE
HCCJIEI0BAHMS buznyecKux
O0BEKTOB, SBJIICHHUHM, CUCTEM H
IIPOIIECCOB

Hepeuenb meopemuidecKux 6onpocoe

1. OcCHOBHBIE METOBI XMMUUYECKOTO aHAIIN3A.
2. OcHoBHbIE TPUOOPEI U 000PYIOBAHUE JIJISI XUMUYECKOTO aHAIN3a BEIIECTB.
3. Metoauku nmpoBeaeHus onbIToB. [IpaBuia TeXHUKHU O€30MAaCHOCTH.

Ilpakmuueckue 3a0anusn

1. Mna peakuun CHy () + CO; ) = 2 CO () + 2 H; (1) onpeiennte BO3MOKHOE HAalPaBJIEHHE
CaMOTIPOHM3BOJIFHOTO TEUSHHsI PEAaKIMH MpPH CTAHJAPTHBIX YCIOBHSX M NpH  Temmeparype T
=927°C, eciu TemIOBOIT 3¢ deKT peakuu 10 3alaHHON TeMIIepaTypbl HE U3MEHUTCS. Y KaKUTE: a)
BBIJICIISIETCS. WJIM TIOTJIONMIASTCS] SHEPTHsS B XOJ€ peakiuu; 0) MpUYNHY HAHJAEHHOTO WU3MEHEHHUS
sHTponuu. PaccunTaiite Temneparypy Hadanaa peakimu.

2. Onpenenute HANpaBlIeHHE CAaMOMPON3BOJILHOTO MPOTEKAHUS PEAKIIUH MPH CTaHIAPTHBIX
YCIOBUAX W PACCUUTANUTE 3IEKTPOJBIDKYILYIO CHIIY M, UCHOJIb3ysd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHEIX moteHnmanos Hl + HisPO, — J, + H3PO3; + H-,0.

3. IlpuBenute cxeMmbl SJEKTPOAHBIX MPOIECCOB M MOJIEKYISApPHBbIE YpaBHEHHS pEaKIHid,
MPOTEKAIOIINX MPH JIEKTPOXUMHUUECKON Koppo3un ransBaHonapsl Co/Ni: a) B kucioii cpeze; 0)
BO BJIaXHOM Bo3ayxe. Omnpenenute yObUIb Macchl aHOJa IpU KOPPO3UHM B KHUCIOW cpene 3a 20
MUH, €CJIU CKOpOCTh Koppo3uu coctasuiua 0,01 r/y.




Kon Nuaukatop 1oCTHXREHUS
O1neHOYHBIC CPEACTBA
WHJUKaTOpa KOMIIETEHITNH
OIIK-2.2 Cnocoben BBINOIHATD Ilpakmuueckue 3a0anusn
3aIIaHUPOBAHHbIC [IpoBecTn aHanM3 BAUSHUS KOHIICHTPAIIMH HA CKOPOCTh XMMHUYECKOHN peaKIuu
SKCTIEPUMEHTATBHBIE HCCIIEI0BAHHS Na;S,03 + HpSO4 = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTr
T — o6pa60T1<yv MOJTy4YEHHBIX JaHHBIX C HCIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPECTABUTH B BUC TAOIUIIHI 1.
CHCTEM U TIPOIIECCOB Ta6mmua 1
Howmep O6beM, Ml Konuenrpanus Bpewms CkopocTb
onbiTa | NapS,03 H,O H,SO4 Na,S;03, 10? | mosBienus peaxiuu, 10,
MOJTB/JT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[lo nmawupiM Tabmuubl 1 mOCTPOUTH TpaduK 3aBHCHMOCTH CKOPOCTH pPEAKIUH OT
KOHIIEHTPAIUU THOCYJb(aTa HATPUs, OTJIIOKHB HA ocHu adcmucc KoHIeHTpanuioo NaS;03, a Ha
OCH OpAMHAT — CKOPOCTh PEAKIINH.
Cnenatp BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIMH THOCYJIb(aTa HATPHsI.
OIlK-2.3 CnocobeH COCTaBJIATh Ilpaxkmuueckue 3a0anus
00pabaThiBaTh M  AHAIM3HPOBATH 1. Onpenenute TepMOAMHAMUYECKYIO BO3MOXKHOCTB poTekanus peakuuu CaOg) + 2 Cyq) =

pPEe3yJIbTaThl SKCIEPUMEHTAIBHBIX U
TEOPETUUECKHX HCCIIEIOBAHMI,

COCTaBJIATH OTUYCTHI

= CaC; o + CO(), AH; = 460 x/Ix mpu cTaHIApTHBIX YCIOBHsAX. Paccumraiite Temmneparypy
Havana peakiuu, ecimu S(Ca0)=38 Ix/mons-K; S(C)=6 Ix/mons-K; S(CaCy)= 70 Ix/monb-K;
S(CO)=197 dx/moms K.

2. TomorenHas peakiys HOpoTeKaeT Mo ypaBHeHHMIO Hy ¢y + | ¢y = 2 Hly). Hauanpnas
KOHLEeHTpauus Bogopona 2,1 mons/n, nona 1,5 mons/n1. Bo ckonbko pa3 M3MEHHMTCS CKOPOCTh
peakuuu, korga npopearupyer 30% Bogopona?

3. Beipa3uTe yepe3 KOHIICHTpAIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOMIUX PEaKIHi
Now + 3 Hoy = 2 NHjy, AH = -92,2 k/x. Ykaxure HampaBleHHE CMEIICHUS XHMHUYECKOTO
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WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

PaBHOBECHSI ITHX PEAKIUI: a) PU MOHWKCHUH TEMIIePATyPhl, €CIIU JIaBJICHUE TIOCTOSIHHO; 0) Tpu
MOBBILLICHUH JIaBJICHUS, €CIIH TeMIIepaTypa MOCTOSHHA.
CKOJBKO MHJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTBIO 1,84 r/mi
norpedyercs Ay npurorosienus 2 i1 0,25M pactBopa?
4. HamucaTh 3J€KTPOHHBIE YpaBHEHHS AJIEKTPOJIHBIX IPOLIECCOB, YpPaBHEHHWE CYMMapHOU
TOKOOOpa3yroleil peakiuu, BerYucauTh DJ{C raJbBaHUYECKOTO IJIEMEHTa, €CIH KOHIEHTPaluu
3+ 2+
noHOB MeTaiioB paBHbl: [Al°7]=0,001 momas/i1, [CO™ [=0,1 mMob/m.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJ]aHusl, BBISIBIIAIOIINE CTENICHh COPMUPOBAHHOCTH YMEHHM U BIIaJICHU, TPOBOIUTCS B hopMme
3aueTa.

3aueT ¢ OLEHKOH MO JaHHOW IUCIUILUIMHE MPOBOJUTCS B YCTHOW ¢opme Mo Oumiieram,
KaX/IbI U3 KOTOPBHIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA M OJHO MPAKTHUECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OYEHKOIL:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — OOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHACT NPAKTHUECKUE 3aJaHHs, CBOOOTHO OIEpUPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 Oamna) — oOydYaroIIMIiCS JEMOHCTPUPYET CpPEIHUM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUMTENIbHBIE OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHUS TP aHAJUTUYCCKHX OIEpalusX,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OLIEHKY «yIOBJIETBOPHMTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0JI€¢ KOHTPOJIBHBIX MEPOMPHUITHIA JOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWI, HABBIKOB, OOYydYaroIIUiiCs
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oamia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TEOpPETHUECKOTO Marepuaia, JOMYCKAaeT CYIIECTBEHHBIE OIIMOKHA, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYAOBJIETBOPUTENbHO» (1 Oayur) — oOydaronuiicss He MOXET MMOKa3aTh 3HAHHUS
HA YpPOBHE BOCHPOU3BENCHHUS U OOBsACHEHHS MHPOpPMAIMK, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 33/ad.



