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JIner akTyanusanuu padoyeil nporpaMmsl
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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, ONTUCHIBAIOIINE CBOMCTBA XUMUUECKUX COCTUHEHHUIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo quCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMbl

JucuunnrHa XuMus BXOAUT B 00s13aTEIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

"Xumusa" B 00beMe MporpaMmbl CpeHel 0011e00pa30BaTebHON IKOJIBI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsblie B pe3yJjbTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO)I HHIUKaTopa HH}IHK&TOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemath 331241 MpohecCUOHATLHOMN eATEIbHOCTH Ha OCHOBE
HCIIOJIb30BAaHUS TEOPETUUECKUX U NPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIIK-1.1 Onpenenser XxapaKTepUCTUKH (PU3MYECKOT0 M XUMUYECKOT0 Tpoliecca
(sIBNIEHMST), XapaKTEPHOT'0 JUIsl 00BEKTOB MPO(heCcCHOHATEHON
NeSITEbHOCTH, HA OCHOBE TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAHUI

OIIK-1.2 Hcnonb3yeT TeOpeTHUECKUE OCHOBBI TEXHUYECKUX HAYK TSI
NPUMEHEHHS MHHOBAI[MOHHBIX TEXHOJIOTHI HA PEaIbHBIX CTPOUTEIBHBIX
00BEKTOB

OIIK-1.3 Pemaer nHxkeHepHBbIE 3a/1a4M C TOMOIIBIO MATEMAaTHYECKOTO anmnapara
BEKTOPHOM aJIreOphl, aHAIUTUYECKON FT€OMETPUH U MaTEMaTUYECKOTO
aHaJIn3a

OIIK-1.4 PemraeT TeopeTnueckue 3a1aun B 00JIACTH TEIUIOTEXHUKH, THPABINKHY,
TEIIOMAacCOOOMEHa, UCIOJIb3Yys (DyHIaMEeHTaIbHbIE 3HAHUS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 8,5 akaJl. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,5 akaj. 4acos;
— caMmocTosITenbHas pabota — 59,6 akaj. 4acos;
— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

®dopma aTTecTaluu - 3a4eT

AynuropHas

I e
KOHTaKTHas paboTa g % ®dopma TeKyIero
Pasien/ Tema 2 (B akan. 4acax) é E{ Bun 5 KOHTPOJISI Ko
[— % g O | camoctosenpHOl | yomesaeMOCTHH | L ooy
O paboThI MIPOMEKYTOUHOM
b na6. | mpakr. | §.3 aTTecTaluu
CK. < S
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YeHHE
1.1 Xuvmaeckas yqeﬁﬁoixivn 3amura 3 OIIK-1.1,
TepMOIHAMHKA 9 Hay4HOH KOHTPOJILHOM OIIK-1.2,
JIUTEPATYPHI; paboThI OIlK-1.3
- perieHne
KOHTPOJIBHOM
paboThI
CaMOCTOSITENEHOE
n3ydeHUe
yaeOHOU 1 3amura OIIK-1.1,
1.2 Xumudeckass KHHETHKA 10 Hay4HOU KOHTPOJIBHON OIIK-1.2,
JUTEpPaTypHl; paboThl OIlK-1.3
- peleHue
KOHTPOJIbHOM
1 paboTsI
- oopmieHHE
oTyera 1o
71a00paTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENILHOE nabopaTtopHO OIIK-1.1,
1.3 PacTBOpHI 2 2 10,4 H3y4YeHHe pabotsbl. 3amura OIIK-1.2,
yueOHOI U KOHTPOJIBHOM OIlK-1.3
HAYYHOM paboTsl.
JIUTEPaTypBHl;
- perieHne
KOHTPOJIBHOH
paboThL.
- 3amura OIIK-1.1,
1.4 TucniepcHblE CUCTEMBI 10 | camocrosTensHOE KOHTPOJIBHOM OI1K-1.2,
n3ydeHue paboThL. OIIK-1.3




yueOHOM U
Hay4YHOU
JIUTEpaTypBhl;
- pelenue
KOHTPOJIbHOU
paboThl.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

10 Hay4HOH

CaMOCTOSTENBHOE
U3ydeHHE
yueOHO U

JIUTEPaTyphI;
- perieHne
KOHTPOJBHON
paboThI

- oopmIieHHE

3amuTa
KOHTPOJIBHOU
paboThI.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 DnexTpoxuMuIecKue
CHCTEMBI

oTYera o
1abopaTopHBIM
pabotam;

yueOHOil u
HayqIHOU
JIUTEPATypBHI;
- peuieHue
KOHTPOJIbHOU

paboThI

59,6

CaMOCTOSTEIBHOE
10,2 H3y4eHHe

3amuTa
1abopaTopHOH
pabothL. 3amuTa
KOHTPOJIbHOU

paboThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

3a4eT

Wroro 3a cemectp

59,6

3a4cT

HToro no nuCHUMIIIMHE

59,6




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BAaTENbHOE U3JIOKEHHE MaTepHralia B TUCIUILUIMHAPHOHN JIOTUKE, OCYIIECTBIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popme JieKuuit-6ece1bl Win Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIH, T/Ie TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIEHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOLIECCe MPETOAaBaHus TUCIUILITHHBI « XUMHUS 3aHUMAOT
JIEKIMH C MCTIOJIb30BAaHHEM JIEMOHCTPALMOHHOTO XMMHYECKOTO IKCIIEPUMEHTA, KOTOPBII
II03BOJISIET HauOOoJIee MOJIHO pPealn30BaTh METO/I IIPOOIEMHOTO O0yUYEHHS Yepe3 OCTaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK ITPOLIECCOB.

Jis peanu3annu MHGOPMAMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa MPOBOAUTCS C peaIbHbIMU XMMHUYECKMMH BeriecTBaMu. Ha nabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJISIET YCBOUTh MAaTEpUall IyTeM BBISABICHHS CBA3EH MEXIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHneM. Kpome toro, rienecoodpa3Ho UCIONIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOTO B3aUMOOOyUYeHHs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas mapa,
JMHAMUYecKas apa, BapHallMOHHas Ilapa; COBMEILas e ¢ TEXHOJIOrHel MOAYIbHOI0
00y4yeHUs. BBIMOIHUB 3KCTIEpUMEHT, oOyuatomuecss GopMyIUpyrT 0000IIEHHbIE BBIBO/IBI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOMN AEATENbHOCTH: BBINOJHEHHE JOMAIIHUX 33aJaHUH, 3aBepIICHUE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectauu. CamocrosTenbHas paboTa 00ydaromuxcs
JI0JKHA OBITh HalpaBlieHa Ha 3aKPeIyICHUs TEOPETUYECKOT0 MaTepuaa, H3JI0KeHHOTO
mpernoiaBaTeneM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPATOPHBIM 3aHATHM, BHIIOJIHEHHE JOMAIIHUX 33JJaHUN U ITOATOTOBKY K
PYOEKHOMY U 3aKIIOYUTENBHOMY KOHTpOuO. [Ipu mpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MPABUIBHOCTH, 00beMa, ITyOUHbI 3HaHUH, YMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca HapsiAy C BbISBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu kKoHTpoJs1. OOydaroUIMMCs TPEUIaraloTcs TECThI U 337a4M B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JII000€ BpeMsl IPOUTH TECT, TPOAHATU3NPOBATh
OLIMOKH U IIPOWUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraByieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0eciedyeHne JUCHUIIIMHbI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'enwpman, B. I1. FOctparos. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0MbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221  (maTa obpamenwus: 17.01.2025). — Pexum gocTyma: mis
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 1151 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [lTamoBan ; mox o6mieit penakuueii I'. H. daneesa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 ¢. — (Bsicmee obpazoanue). — ISBN 978-5
-534-02453-1. — Tekcr : anektponHbll // Obpa3zoBaTenbHas mwiatdopma Opaiit [caiit]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61E88 (nmata
obpamenus: 17.01.2025).

0) lonmoJiHUTeILHAS JIUTEPATypa:
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1. Komsima, JI. T'. Xumus : yae6noe nmocodue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TYV. -
Marunutoropek : MI'TV, 2015. - 1 anektpos. ont. guck (CD-ROM). - 3ari. ¢ Tutyi. skpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata obGpareHus:
07.04.2025). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus oCcTynHbI Takke Ha CD-
ROM.

2. Mymnmuaa D. P. OcHOBHBIE KJacChl HEOPTaHUYECKUX COCIMHEHUH : ydeOHOe
nocodbue [mis By3oB] / O. P. Mymimna ; MarHUTOrOpcKuil TOCYIapCTBEHHBIA TEXHUYECKUI
yuauBepcuteT uMm. I'. M. HocoBa. - MarauTtoropck : MI'TY um. I'. . HocoBa, 2022. - 1 CD-ROM.
- 3aru. ¢ Tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274
.- ISBN 978-5-9967-2553-3. - TekcT : 31eKTPpOHHBIH.

3. Mymnuna, 3. P. XuMmudeckas TepMoiuHaMuKa : Ipaktukym / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3armn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (nara oOpamieHus:
07.04.2025). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeieHHs 0CTYyHbI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckas kKuHeTuka. CoCTOSsHUE XMMUYECKOTO pAaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHuTOropckwii roc.
texHuueckui yH-T uM. I'. . Hocosa. - Marauroropck : MI'TY um. I'. H. Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nmara obpateHus:
07.04.2025). - MakpooOBeKT. - TekcT : anekTpoHHbId. - CBeeHus A0CTyHbI Takke Ha CD-

5. Mensnuk, H. JI. PactBopsr : npaktukym / H. JI. Mensnuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (xara oOpamieHus:
07.04.2025). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

6. Menanuk, H. JI. lucnepcubie cuctemsl : npaktukym / H. JI. Measiauk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. K. Hocosga. -
Maruutoropck : MI'TY um. I'. U. Hocogsa, 2019. - 1 CD-ROM. - 3arx. ¢ TuTy1. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOparieHwus:
07.04.2025). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

7. Mynnuna, 3. P. OKucIuTenbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH : TPAKTHKYM [ U1
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TeXHUYECKHi yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
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9 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI (MOIYJIs1)

MaTtepuraiabHO-TEXHUYECKOE 00ecTIeYeHNE TUCIUIUINHBI BKIIOYAET:

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS 3aHATUH JIEKLIMOHHOTO Tuna. OCHaleHHe:
MynbTrMeauiiHbBIE CpeACTBA XPaHEHUs, IepeJadu 1 MpeJICTaBIeHUs HH(OPMAILIHH.

VY4eOHble ayIUTOPHH VIS IPOBEIEHUS Ta0OpaTOPHBIX 3aHATHH, TPYIIIOBBIX U
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peakTuBbl, HarmsiHele MaTepuasbl: TaOIHUIIbI, CXEMBbI, TUIaKaTHI.

[TomerieHus a1t caMOCTOATENBHOM paboThl 00ydaronuxcs. OcHalleHue:
ITepcoHanbHBIE KOMIIBIOTEPHI C  BBIXOJIOM B MIHTEpHET M ¢ AOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

[Tomerenus st XpaHeHUs! U TPOPHUIAKTHIECKOT0 00CTy)KMBaHUs y4eOHOTO
o0opynoBanus. OcHaienue: Cremiaxu, ceidbl g XpaHeHHs yueOHOTro 000py10BaHMUA.
WHCTpyMEHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYI0BaHMUS.
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HPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAYIUTOPHYIO, MPOWCXOMASIIYI0 BO BpPEMs MOJTOTOBKH CTYACHTAMHU OTYETOB IO JIADOPATOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IlaHUM.

AymuTopHas caMOCTOsTENbHAs paboTa OOyYalomMXCs MIPEANoiaraeT MpOXOXKICHHE
TECTUPOBAHUS 10 KaXJAOMY pa3eny JUCHUIUIMHBL. TecThl BKIYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3a/laHusl, OTBETHI HAa KOTOpHIE TPEOYIOT TIyOOKOrO TMOHMMAaHHWs HW3YYCHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIPOCY MpeljaraeTcsi YeThlpe BapuaHTa OTBETOB, Cpeau
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISECTCA IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTAaTOB C ATATOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHuMaibHOE
KOJIMYECTBO 0AJTOB B K101 Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA0OPATOPHBIX PadoT
Tema «XuMuYecKass TePMOAMHAMMUKA)

DHepeemuKka XumuuecKux npoueccos
1. Moxer 1M mpolecc pacTBOPEHHs BEIIECTBA B BOJE COIMPOBOXKAATHCA POCTOM DHTAIBIUU
CUCTEMBI?
Mosxet nu ycnoBue AH<0 xapaktepu3oBaTh paCTBOPEHUE BEUIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIUIOTOM (SHTAIBIIMEH) PACTBOPEHHUS BelllecTBa?
Urto Ha3bIBaeTCs TEIUIOTOM (PHTANBIINEH) HEUTpanu3auu?
Uto Ha3bIBaeTcs TEIUIOTOM (PHTANIBIINEN) OCaXKIEHUS?
Kak n3mensiercs sHTanbIuUs B SK30TEPMUUYECKUX pEaKIUsIX?
Kaxkoit 3HaK ©MeeT N3MEHEHHE YHTAIBITNN YHAOTEPMUYECKON PeaKIInm?

Nookrwd

Tema «XuMnueckass KHHETHKA»

Cropocmb xumuueckux peaxkyuil
UTto n3yyaeT XuMHU4ecKasi KHHeTHKa?
JlaiiTe onpeneneHne CKOPOCTH TOMOT€HHOW U T€TEPOre€HHOM PEaKIU.
Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peakiuu?
JlaiiTe onpeneneHue 3aKoHa AEMCTBUS Macc.
Uto Ha3bIBalOT KOHCTAHTOM CKOPOCTH?
Ot kakux ¢GakTOpOB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Bant-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbiM KoapunuenToM? Kakie oH MOXET UMETh 3HaYEHUS?
[Toyemy moBbIIEHUE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIINU?

NG~ WNE

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa coNAHOU KUCIOMbL U YCMAHOBIEHUE €20 MOYHOU KOHWeHMPayuu
1. Ilepeunciute OCHOBHBIE CIIOCOOBI BRIPAKEHHS KOHIIEHTPAIIMH PacCTBOPOB.
2. Kak paccuntarh MOJSPHYIO KOHIIEHTPAIMIO pAacTBOpPa, €CIH M3BECTHA HKBHBAJICHTHAS
KOHIIEHTpauus?
3. Kak paccuurath mMaccy pacTBOpa, €CIM M3BECTHA MAaccoBasl JIOJII PacTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJIBI.
4.  Yro Takoe >KBUBAJICHT BelllecTna?
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11.

0.

Kaxk paccunrars MOJISIpHYIO MacCy SKBUBaJIEHTa BelllecTBa?
B kakux enuHunax nu3MepsieTcsi TUTP paCTBOPEHHOTO BellecTBa?

dnekmpoaumuyeckasn ouccoyuayus
Kaxkue BemecTBa Ha3bIBaIOTCS SJEKTPOJIUTAMHE?
UTo Takoe 31EKTPOJIUTUYECKAs TUCCOIUAIUs?
UT0 Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN JICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCATCS K CUIIbHBIM?
B xakoM ciydae peakiim HOHHOTO 0OMEHa MPOTEKAIT HEoOpaTUMO?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMCHIBAIOT B HOHHOM BHUJIE?

Tuoponus conei
Urto Takoe ruApoian3 coyen?
Kakue conu noasepraroTcst ruaposnzy?
Kak onpenenuts cpeny pactBopa conu?
Uro Takoe cTeneHb ruaponusa’?
Kak paccuntars KOHCTaHTY TUApOIH3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMU THI-POJIU3a COTIU?
[Tpu KaKWX YCIIOBUSX MOXHO YCHIIUTEH THIPOIIH3 COH?

Tema «/lucnepcHbie cuCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KakuM NMPUHLMIIAM MOKHO KJIaCCU(DULPOBATh JUCIIEPCHbBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM MPU3HAKOM KOJUIOMJIHOI'O COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPTUH?
Kakumu cnocobaMu MOKHO MOJIYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUJHBIX CUCTEM.
B yem cocToUT CyIIHOCTD arperaTuBHON yCTONYNBOCTH?
YeMm 00ycioBI€HA CETUMEHTAIMOHHAS YCTOHUYNBOCTD?
Kakoii mporuiecc Ha3pIBaeTCs KOarysiuein?
Ha3zoBute ciocoObl Koarysisiiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenvHo-60CCmMano8umenbHble peaKyuu
Kaxkue peakunu Ha3pIBalOT OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIMU?
Yto Ha3BIBAIOT OKKCIICHHEM U BOCCTAHOBICHUEM?
Yto HA3BIBAIOT OKUCIUTEIEM U BOCCTAaHOBUTEIEM ?
Ha3zoBurte BelecTBa, M3BECTHLIC KaK CUILHBIC OKUCITUTEIIH.
HazoBuTte BemecTBa, M3BECTHRIC KaK CHIILHBIC BOCCTAHOBUTEIIH.
Uto Ha3bIBAIOT OKUCIIEHHON (OPMOI 1 BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakmx ciydasx BemecTBa MPOSBISIOT TOJBKO OKHUCIUTENbHYIO (yHkiuio? IIpuBenute
MIPUMEPBHI.
B kakux ciydasx BeIecTBa MPOSBISIOT TOJBKO BOCCTaHOBHTENbHYIO (QyHKIMIO? [lpuBemute
MIPUMEPBHI.
B kakmx ciydasx BemiecTBa MPOSIBISIOT OKUCIHUTEIBbHYI0O U BOCCTAaHOBHUTEIBbHYIO (DYHKITUH?
[IpuBenuTe mpuMepsl.
SIBnsieTcss M BENIECTBO, OTIAIONIEE CBOM €-, B HEKOTOPOM pEaKIUH OKHUCIUTEIIEM WU
BocctaHoBuTeaeM? OKHCISETCS OHO MM BOCCTaHaBIMBaeTCA? YBEIMYMBAETCI HIH
YMEHBIIIAETCA €r0 CTENEHb OKUCICHHS?
SBnsieTcss 1M BEIIECTBO, MPUHUMAIONIEE €-, B HEKOTOPOW pEaKIMH OKHUCIUTENIEeM WIH
BoccraHoBuTeiaeM? OKHCIISETCS OHO MM BOCCTaHABIMBACTCSI? YBEIMYHMBACTCS HIIH
YMEHBIIAETCS €r0 CTENEHb OKUCTIECHUs?



12. VYxaxute creneHb OKHCIEHUS aTOMOB B CIEAYIOIIMX BEIIECTBAX: XJopu Oapwusi, oM, XJIopHas
KHUCJIOTA, IIUaHU-UOH, THAPOKCU]T MAarHus, TEJLTypOBasi KUCJIOTA.

13. Yro Takoe OKHCIUTEIbHO-BOCCTAHOBUTENbHBII MOTEHITHAI?

14. Kakwue peakiy OTHOCSATCS K PEaKIUSAM JUCIPOIIOPIIMOHUPOBAHNUSA?

15. Kakue peakiiuu OTHOCSTCS K BHYTPUMOJIEKYJISIPHOMY OKHCIIEHUIO - BOCCTAHOBJICHUIO?

16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYIISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?

17. Yro Takoe 3JeKTPOIBUKYIIasi CHJIa OKHCIUTEIbHO-BOCCTAHOBUTENILHOM peakuuu?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

Dnekmpoxumuyeckue npoyeccovl
DIIEKTPOXUMUYECKUE CHCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX MTPOIIECCOB.
[ManpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO DJIEMEHTA.
N3mepenne 3eKTpOaHBIX TOTCHIIHAIIOB.

Psim cTaHmapTHBIX AJIEKTPOAHBIX TOTEHIUanoB. CBOHCTBA METalIOB B COOTBETCTBHH C UX
MIOJIOKEHHUEM B PSIIy HAMPSKCHHH.

7. VYpasnenue HepHcra.

8.  DNeKTposu3 pacIljiaBOB U PACTBOPOB.

9.  KaromHble B aHOIHBIC MPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.

ogakrwdE

Koppo3usa memannos

1. Yo Takoe koppo3usi?

2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?

3. DnekTpoxuMu4ecKas KOppo3us. AHOIHOE OKHCIIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHHUE
OKHCITUTENS.

4.  Tlepeuncnute CrioCOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.

5.  Ilouemy Bo3pociia CKOPOCTh BBIJICICHHS BOJOPO/Ia U JOOABICHUH COJIN?

6.  CpaBHHUTE pe3y/IbTaTHI ONBITOB [0 KOPPO3HH MPH KOHTAKTE JKejIe3a U [IMHKA, U KeJle3a U MEeTHOU

MIPOBOJIOKH B AUCTUJUIMPOBAHHOM U «MOPCKOii» Boje. [ e mporiecc mpoTekaeTr ObIcTpee U 4YeM BbI
3TO 00BSICHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOAUMHAMHUKA

B Tectax mo Teme «XuMHUYECKas TEPMOAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aim, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaa.

TecT Ne 1

1. Tlpu paccMOTpeHHHN XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HCXOIHbIE peareHThI
0) NPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOJHBIC PEareHThl U MPOIYKTHl PEaKIINU
2. Tlepsolii 3aK0H (MIEpBOE HAYAJIO0) TEPMOIMHAMHUKH MAaTEeMaTUUYECKU 3alTUCHIBACTCS TaK:
a) PV =vuRT B) K = A (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUECKOi peaKIuu:
a) SHTAJIBIINS PEAKIIMOHHOU cucTeMbl oBeimaercs (AH > 0)



0) TermoBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJIE€HHE PEAKIIMOHHOMN CUCTEMBbI ITOBBILIAETCS

4. CrangapTHbIE TEIUIOBBIC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeIeHHBIX PEAKIMi SBJISIOTCS SHIOTCPMHUUCSCKIMU ?
a) 1/2 N+ 3/2 H,=NHjs AH = — 46 K]I>x/mMoib
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/Moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus OoKkcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?

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

6) N+ 1/20,=NO r) NHz;+5/20;, =2NO+3H,;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO () + C (rpagur) = CU (¢ + CO (), mormotunock 22 kJK TEMI0THI.

DHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

8. Hua peakmmuu  NiO oy + C (pagurn = Ni o + CO (. Ompenenure BO3MOXKHOE HAIPABICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temmepatype 627°C.

BemtectBo AH®9s  (KJIx/Momp) S°9s  (x/Monb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBete ykaxute 3HaueHus sHepruu ['mOOca mpu CTaHIApTHBIX YCIOBUSX, IPU TEMIEpaType
627°Cn Temneparypy Hadajla peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsIieTCst SHTPOMHSI IPU Pa3IoKEHUH KapOoHaTa KaIbIus?
a) YBEIMYUBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbILIaeTCs T') HE 3HaI0
10. Mannas peakiusi: 2KClOs (tg) —2KCl (15)+30; (), AH<O MokeT caMOnpon3BOIBHO MIPOTEKATh
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET NMPOTEKATh
6) B 0OpaTHOM HaIpaBlICHUH T') HE 3HAaI0

XuMuueckass KHHETHKA

B tecrax no Teme «XuMHuuecKasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U IMATOE 33JaHUS
onenuBarotcsa B 0,5 6ajna; mecroe, ceIbMOe, BOCEMOE, IEBATOE U AecaToe — B 1 0ajl, a OMMHHAAIATOE
— B 2,5 Oaina.

Tect Ne 1

1. Pa3zpen xumuu, U3ydarouuii CKOpOCTH U MEXAHU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS
a) XMMHUYecKas TEpMOJIMHAMHKA
0) TEpPMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEeaKLUu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCSl OJJHO U3 MCXOHBIX BELIECTB



0) M3MEHEHHNE KOJIMUECTBA BEIIECTBA PEareHTOB (WK MPOJAYKTOB) PEaKIIMU B €IMHHUILY BpEMEHU B
enuHHIle OOBEMa
B) KOJIMYECTBO BEUIECTBA MPOTYKTOB PEaKLUU K MOMEHTY OKOHYAHHSI peakluu
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOM peakiun’?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB C
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOIbI PEAruPyIOLIUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cocy/a
5. CocTosiHME XUMHYECKOTO PAaBHOBECHSI 0OPATUMBIX IPOLIECCOB KOJIUYECTBEHHO XapAKTEPU3YETCH ...
a) paBHOBECHBIMU KOHIICHTPAIUSAMH ITPOTYKTOB PEaKIIUU
0) SHEpruei aKTUBHU3aAIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 1 ckopoctu peakuuu 4 NO ) + 6 H,O =4 NH; () + 5 O, ()
a) V = k[NOJ*[H-0] 6) V = k[NH3][03] B) V = k[NOJ*[H,0]°
7. Kak 3anuiercs BeIpaKeHHE 111 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpIBaeT 3HaYCHUE TEII0BOro 3¢ dekra peakuu?

a) l *E .
4
0)2 2
v
B) 3 'y
/ 1 3
— v

v

XOJ1 peakInu

9. Yrto MOKHO CKa3aTh O Peaklluu, U300pakeHHON Ha Auarpamme K Bompocy 8?7

a) 9K30TEepMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEAKITUS

B) pEaKIis ONUCHIBAET COCTOSIHUE PAaBHOBECHS
10. PaBHoBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IpY NOHM)KEHUH TeMIepaTypbl

0) IpH MOBBIILIEHUHN TEMIIEPATYpPbl

B) MU MOBBILICHNUH JIaBICHUS

11. Jina peaxkuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemmepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHast KOHIIEHTpaIMsI BOJopoa paBHa 1,2 Moib/1. BeruucinTe HCXOIHYIO KOHIEHTPAIHIO
BOJIOpPOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOpBI»: IEpBOE 3aJaHUE OIEHWUBaeTcs B 1 Oami, BTOpoOe, TpEThE,
Y4eTBEPTOE, IIATOE U IIECTOE 3a1anus - B 1,5 Gaiia; cepMoe, BOCBMOE, JAEBATOE U JIECATOE — B
0,5 6amra.



Tect Nel

1. dnsa ypaBaenus peakiun CuU SO4 + KOH — ... cokpaliieHHOE MOHHOE YPaBHEHHE 3aMUIIETCS B BHJIC
1) 2K* + SO4% = K,S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins nonasienus ruaponusa xaopuaa xpoma (I1I) cnegyer

1) 106aBUTH CONAHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa3baBUTH PacTBOP BOJIOU

4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBJICHHBIM M3 TUApPOCYJIb(daTa KalblUs W BOJBI, CyMMa
KO3 PHUIHEHTOB B ypPaBHEHUU HEOOPATUMOM JMCCOIMAIINH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4)6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Ompenenute mpoM3BeICHHE
pactBopumocti Ag2Co04
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°

7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILLICHUE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJMYeCTBa BEIECTBA K 00BEMY BOJIbI

3) Macchl BEIIECTBa K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnalGpIM 371€KTponuTaM OTHOCHUTCS ...

1) THAPOKCHI aMMOHHUSI

2) THIPOKCH] KaJHsI

3)  XJIOpHJ KaJIbIIHsI

4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KUCTYIO Cpeny.
[IpyuunoOii 3TOTO SABIAETCA ...

1) smexTpoau3 conei

2) IHUCTPOMOPIHOHUPOBAHUE COJIEH

3) ruapaTHpOBaHUE CONCH

4) ruaponu3s conei

10.3nauenue PH uucroii Boast ipu 25°C cocrasser
N1 2)7 3)0 4) 10

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBaroTCs B | 6aut; msAToe M 1ecToe 3aJaHus - B 3 Oana.

Tect Nel

1.  Vkaxwure pa3Mepsl 4aCTHI] KOJUIOUIHBIX CHCTEM
1) wmenbme 1 HM
2) ©Oonbme 100 HM
3) ot uM g0 100 aM



2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTEIbHBIN 3apsia?

1) KaTHOHBI

2)  aHHOHBI

3)  moJsApHBIC MOJIEKYJT
3. Jlna xakoro 3JeKTPOJUTA MOPOT KOATYIISLUHN KOJUIOUAA C MOJIOKUTEIIFHO 3apsSKEHHOM YacTULei
JOJDKEH OBITh HAMMEHBIIM?

1) xuopua Kanus

2) cynabdar Kaaus

3) oprodocdar kamus
4.  Munenna 301 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO CTaOMIM3aTopa’?

1)  xmopun xenesa (111)

2) Bona

3)  TrUAPOKCHI Kaus
5. IIpu B3aumopeiictBun 20 mn 0,001H nutpara cBunma (1) ¢ 10 mn 0,02H cynbdara xanus
obpasyercss 30ib cyiab(dara cBuama (lI). K kakomy 37€KTpoAy IOJHKHBI MEPEMEIIAThCS YaCTHIIBI
JMCTIEPCHOM (ha3bl MPH AMEKTPOIH3e?

1) HaxXomATCSA B COCTOSHHH IMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy
6. B nBe koyi0obl HAJIMTO 110 50 MIT 30181 TUAPOKCH A Kene3a. J{Jist TOro 4ToObl BRI3BATh KOATYJISIIIHIO
30151 moTpedoBanock 100aBuTh: B nepByto — 5,3 miut 1H pactBopa xsopuna kanus; B 1pyryro — 18,7 mu
0,001H pactBopa docdara HaTpusi. Berauciaure nopor Koarysiui KaKaoro dJIeKTPOIUTa.

OKHCAUTETbHO-BOCCTAHOBHUTEIbHBIE mpouecChl

B Tectax mo teme «OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHusl onleHnBatorcs B 0,5 O6amna; mecroe — B 1 0ami; ceapbMoe U BOCbMOE — B 2
Oama, a IeBsToe — B 2,5 Oasios.

Tecr Ne 1

1. OKUCITHUTENb — 9TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEHICHb OKHCIICHHUSI
2) TPHUHHMAET JJICKTPOHBI
3) oTmaeT CBOM ICKTPOHBI

2. TIpoiiecc BOCCTAaHOBIICHUSI IMEET MECTO B Cilydae, KOT/a ...

1) HEWTpaJbHbIC ATOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSIKEHHBIC HOHBI
2) MOJIOKUTEIBHBIN 3apsa HOHA YMCHBIIACTCA
3) OTPHUIATENbHBIN 3apsi/l HOHA YBEITHMYMBACTCS

3. U3 npencraBineHHbIx HIKe peaknuit kK OBP qucrnpomnopunoHnpoOBaHust IPUHAICKHT . ..
1) S + 2HNO; = H,S0, + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  meTamisl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HaXOMIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHu OKHUCIIEHUS KUCIOPO/ia a) B BOJIe M 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PaBHHI ...
1) a)-2;06)-2
2) a)—-2;0)t2
3) a)-2;0)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCJION Cpefie, BOCCTAaHABJIUBAETCSA 1O ...



1)  xaruona Mn®*

2)  manrasar-nona MnO;*

3)  okcuma mapranna (II) MnO
7. B peakuuu, nporekatomieii mo cxeme Cr,Sz3 + KNO; 2 K,CrO4 + K;SO4 + NO okuciieHuro
MOJIBEPTAOTCS CIICIYIOLINE AIIEMEHTHI ...

1) a3orucepa

2)  cepau XpoM

3)  XpoM u a30T
8. Cymma k03(ppHUIIMEHTOB B peaklny, MPUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmenron B peakiuun KMnO,4 + HClyoyy = ... paBHa
1) 30 2) 26 3)35

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOEC W IIATOE 3aJaHUs
OIICHUBAIOTCS B 1 O6auT; TpeThe U YeTBepTOe 3aManusi— B 1,5 Oaiia; mecToe u cenpMoe — B 2 Gaia.

Tect Nel
1. DNeKTPOAHBIN MOTEHIIHAN ONPECIISIOT M0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bosbrimana
4) Appenunyca
2. Paccuuraiite DJIC ranpBanmueckoro sjiementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJie TIPH AJIEKTPOJIH3E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJT
2) cepebpo
3) a30THas KUCIIOTa
4) KHCIIOPOJT
4. Vkaxute cyMMy K03 GHUIUCHTOB B ypaBHEHUH dIEKTpoIi3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®W3 TpUBENCHHBIX  OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX  PEAaKIUH  MPOTEKaeT
CaMOMPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...
6. Breuuciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJJEKTPONU3e Cynbdara IMHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013

4) 6,7-107°



7. IIpuBenute CXEMBI DJIEKTPOJHBIX IPOLECCOB W MOJIEKYJSIPHOE YPaBHEHHE pEaKLUU,
NPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHOkucioi cpene. B
OTBETE YKOKUTE CyMMY KO3(D(ULIMEHTOB B MOJIEKYJIIPHOM YpPaBHEHUHU.

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

BreayauTopHas —camocToATeNbHas —paborta  obydaromuxcs OcyH_IeCTBJBIeTCSI B BHUIC I/I?)yquI/Iﬂ JII/ITepaTypBI 1o
COOTBETCTBYIOIIEMY pa3jieldy ¢ MmpopaboTKoil marepuana; opopMIIEHHS] OTYETOB MO JIAOOPATOPHBIM
paboTam ¥ BBITIOJHEHUS TOMAIITHUX 3aJaHHA.

BapI/IaHTI)I TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUi 11 BHeayZ[I/ITOpH()ﬁ CaMOCTOSITEIbLHOM paﬁoTbl
CTYAEHTOB II0 TEMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMMKA: IepBast 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEaKLMU IIPU CTaHJAPTHBIX YCIOBUAX U Npu  Temneparype T = 927 °c,
€CITH TETIOBOM A(PPEKT peakuuu A0 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. YKAXKUTE: a) BBIACISICTCS
WIM TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMiiepaTypy Hadajia peakyH.

3amaga Ne2

Berancanre temosoit  addekr peakunn: CaCs  + 2 HoOy = Ca(OH); () + C2H (), mone3ysce
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WU
MOTJIOTHTCS TpU oOpazoBanmu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3P(HEKT peaKiuu:
Hy@y + COz)=CO )+ H2 Ory. TepmoxuMuuecKkue ypaBHEHHS:

a) H2 ) + 02 ® = HzO () AH = -241,9 KI[)K;

0)2CO«) + Oy =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
I10 TEME «Xnanecxaﬂ KHHETHKA»

B nomamaem 3amaHuu mo Teme «XMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u naras — B 1 6a.

3amaya Nel

Peakius nporekaer mo ypasHeHuio: O oy +2 CO y = 2 CO; (. HavyanpHble KOHLIEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMol peaknuu, korjaa mnpopearupyeT 30% CO? Bo CkombKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIU YBEJINYUTh JaBlIeHHE B CHCTEME B JiBa pasza?

3amaya Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MuH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIIUIO IIPHU TEMIIEpAType
200 °C, eciu TemmepaTypHbIii KO3 (UIHEHT CKOPOCTH PEaKIii paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
MPU 3TOM CKOPOCTh pEaKLHU?

3amaya Ne3



HaiinuTe HavaibHBIC KOHIIEHTPAIIMK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALMK PEATMPYIOIUX BEHICCTB PABHBIL:
[H20]=0,3momb/11, [Hz] = 0,4 Mmomn/m.
3ajaua Ned
Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj (7 HayvanbHbIE KOHIEHTpAaLUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
BrIpasute yepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHThl PABHOBECHS CIICAYIOIINX PEAKIINMN:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COQ(F) +C ) = 2 CO(F), AH = +160,5 KI[)K;
CO(F) + HzO(r) = CO» o T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKILIMii: a) IPU MOHMKEHUH
TeMIIepaTyphbl, €CIIM JaBJIEHWE IOCTOSHHO;, O) TpH TIOBBIIICHUH JaBJICHHS, €CIH TeMmIepaTrypa
MOCTOSIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nomamHem 3amanuud 1o Teme «PacTBOphI»: IiepBas, BTOpas, TPEThsA M IATas 3aaadd
orieHuBaeTcs B 1 6amn; uerBepras u mectas — B 0,5 6ana.

3amaua Nel

B kakom o0beMe Bobl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
osoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA pCaKHI/II\/JI
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga Ned

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
VMOHHBIE U MOJIEKYJSIPHbIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYMOIUX conell. Kakoe 3nauenue pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX COJNEH?

3azmaga Neb

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

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLIECCHI»




B nomamaem 3amanuu mo teMe «OKHCIUTENbHO-BOCCTAHOBUTENLHBIE MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaercs B 1,5 6auia; BTopas — B 2,5 O6ania; Tpetbs — B 1 Oai.

3amaga Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VKaxuTe TUN KaXKJI0H peakiivu.

Paccunraiite SJIEKTPOABIDKYINYIO CHIIY ¥ ONPEISIHTE HANpPaBICHUE CaMOIMPOU3BOJILHOTO
MPOTEKAHUS  TEPBOM  pEaKIUud  TNPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX IIOTEHI[HAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,0

NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaya No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3ajadga Ne3

HManbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOyuilel CTAaHAAPTHBIX OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOW peaknuud B ykazanHoW cpeme (HNOj). Paccumraiite 3HaueHue
BJIEKTPOJBUKYILEH CHIIbI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomamrnem 3aganuu o TeMe «IeKTPOXUMUYECKUE CHCTEMBIy: MepBasi 3a/1aua OIEHUBACTCS B
1 6amm; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ylollel peakiuyu, MpoTeKaroleld Mpu padoTe TraJlbBaHMUECKOTO 3JIeMEHTa
Co/Co(NOs); // AI(NO3)s/Al. Paccuuraiite DJIC (E) rampBaHHUYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsiB MOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHLEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJITHOM pacTBope, mpu KoTopoit DJIC raipBaHUYECKOr0 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe CXE€Mbl SJIEKTPOJHBIX MPOLIECCOB U MOJEKYJSIPHbIE YpPaBHEHMs peakiui,
MPOTEKAIOIINX TPHU IEKTPOXUMHUYECKOH Koppo3uu raipBanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ&)KHOM BO3/YXE€.

Onpenenure yObUTh MAacChl aHOA MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS DJJIEKTPOJIHBIX IPOLIECCOB (AHOX WHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSO,,



Brraucnure @aKTquCKOC KOJIMYCCTBO MCETaJljIa, IMOJYYCHHOI'O Ha KaToA€ IIPpH 3BJICKTPOJIN3C

Co(NO3), ecnu 31eKTpOIIHM3 TPOBOAMWIM B TeueHUH | 4. Brixoa Meraiia mo Toky coctaBui 85%.

oakrwdE

VxkaxnuTe BO3MOKHEIC IIPUYKUHBI YMCHBIICHUS BBIXOAa METAaJLJIa 110 CPaBHCHHUIO C paCUCTHBIM.

KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMUYECKON TEPMOAMHAMUKHU: TIOHSATHE CUCTEMBI, BU/IbI CUCTEM.

TepmoauHaMu4Yeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Brytpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNIBIUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTaNbINA 00pa30BaHMs BELIECTBA.

TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBOH 3ddekt

XHUMHYECKOH pE€aKkunu.

7.
8.
9.

10.
11.
12.
13.

RBOooo~NoOhwNE

1.
2.

0.
1.
12.
13.
14.
15.
16.
17.

Tepmoxumust. 3axoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponHs Kak (PyHKIHSI COCTOSIHUS CUCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenue camorpon3BoJIbHOTO POTEKAHHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJ’[bHI)Ie BOITPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumnueckasi KUHETHKA. CKOPOCTh XMMHYECKOW PEaKIIMU U METOJIbI €€ PETYIUPOBAHHUS.
Bnusinue KOHIIEHTpaIK Ha CKOPOCTh XUMUYECKON PeakIuy (3aKOH JIEHCTBYIOIIHUX Macce).
Binustnue Temneparypsl Ha CKOpOCTh XuMHuueckoi peakmuu. [Ipasmno Bant — [N'odda.
Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuyecKas JuarpamMmma.

Kpusas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apsep.

Karanutuueckue cucTemsl.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

I'oMOreHHBIi U TeTEpOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTuMbIe U HEOOPATUMBIE PEAKIIUU.

KoHcTaHTa XUMHYECKOr0 paBHOBECHS.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.

BinsiHue KOHUEHTpALMK, TaBICHUS U TEMITEPATYPHI.

®a30BbIE pABHOBECHUS.

®a3oBble AUATPAMMBI JJISI OTHOKOMIIOHEHTHBIX CUCTEM.

KoHTpoJbHbIe Bonpockl o Teme «PacTBopbny

[Tonsitue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocTh Tasa.
PactBopel. CriocoObl BBIpaKEHHSI KOHIIGHTPALlMM PACTBOPOB (MaccoBas JOJsl, MOJSpHAs

KOHIOCHTpalMA, MOJIApHAasA KOHUCHTPAHA SKBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

No o k~w

KonnuratusHble cBoiicTBa pacTBOPOB. M ieaibHbINi pacTBOp.

3axonsl Payns: | (Tonometpuueckuit) u |l (30ynnnockonuueckuit 1 KpUOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpa.

KHCcI10THO-OCHOBHBIE B3aUMOACUCTBHS BEILIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMN AppeHnyca. OCHOBHBIC MOHATUS M MOJOXKEHHUS TEOPHUU

AppeHuyca.

8.

Jucconmanus KHUCIOT, OCHOBAaHMN W COJIEH C TOYKM 3pEHUS HOHHOW Teopuu AppeHuyca

(mpumepsr).



9.  Crenens aucconuanuu. CuabHbIE U clla0ble JIEKTPOIUTHIL.

10. Juccoumanust cnabbIX AMeKTpoUTOB. KOHCTaHTa TUCCOMAIINN.

11. 3akon pazbaBieHust OcTBaib/IA.

12. Peakiuu mOHHOTO 0OMEHA MEXIy JISKTPOJIUTAMH (Ha MPUMEpPEe peakiuii 00pa3oBaHuUs claboro
ANEKTPOJINTA, OCAKA U raza).

13. TlpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeneHHEe BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTeNu.

15. T'maponus conet. Tunsl ruapoan3a CoNei.

16. KonnyecTBeHHbIE XapaKTEPUCTUKU MIPOLIECCca THAPOIIN3A.

17. ®akTopsl, BIUSIONIME HA MPOIECC THAPOIIN3A.

KoHTpoJibHbIe BOonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnounneie pactBopsl. JInodunsHbie U T10GOOHBIE KOIOUIBIL.
CriocoObI oTydeHus KOJUTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHIl.

IIpaBuno ®dasuca — [leckosa.

Y CTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.

0. Koarynsmus KOJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.

11. TIlpaBuno llynbue — 'apau. Koarynupytomas cnocoOHOCTb.
12. Onrmueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnexTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

ROOo~NoOGO~LNE

Konrpoabubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIBHBIE
npouecchn»

OCHOBHBIE TTOHATHUS TEOPUU OKUCTUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHCIIMTEIFHO-BOCCTAHOBUTEIIbHEIE CBOMCTBA BEIIIECTB.

Baxaenme OKMCITUTEIN 1 BOCCTAHOBHUTEIIH.

THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPUMEPHI).
OKHUCINTEIHLHO-BOCCTAHOBATEILHBIM TOTEHIIHAIL.

Ypasnenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

ONoGa~WNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

DnekTpoxumMmudeckune cuctembl. Kimaccudukarus 3MeKTpOXUMUIECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa IPAaHULIE pa3iea «MEeTalll — pacTBOP».
I"anpBannveckuii anemeHT Jlanuamsa — Skoowu.

DNEKTPOABMKYIIAs CUjla TajlbBaHUYECKOIO AJIEMEHTA.

N3mepenre »5IEKTPOAHBIX MMOTEHIHUANIOB. Psi  CTaHAAPTHBIX AJEKTPOJHBIX MOTEHIUMAIOB.
CBOI/ICTBa METaJUIOB B COOTBETCTBHH C UX MOJIOKEHUEM B Py HAMIPSIKEHUH.

6. VYpasuenue Hepucra.

7.  DAexTpoau3 paciiaBoB U pacTBOpOB. KaToaHbIe U aHOIHBIE TPOLIECCHI.

8.  OObenunenHsbli 3akoH Papazaes. Beixo mo Toky.

9.  Koppo3susa meramios. Kmaccudukaims KOppo3nOHHBIX MTPOIIECCOB.

10. Xwumwuueckas KOppO3us.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITTUTENS.

orwdPE



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

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHON KOPPO3HUH.
CKopocTb KOppo3uu.

3amuTa METaJuIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAIIJIOB.
XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AIIEMEHT.
XHUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISTOPHI.

XUMHUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTecralusa nMeeT I CJIBIO OHpCI[GJII/ITB CTCIICHb JOCTHUXCHUA
3aIlUIAHMPOBAHHBIX PE3YIbTATOB OOYUCHHMS O JUCIUTIINHE 332 ONPEICIICHHBIN epHro]] O0yIeHHS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
MPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1a4u npodeccruoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJI30BAHMS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHUX HAYK, a TAKIKE MATEMaTUYECKOT0 anrapara

OIIK-1.1

Ompenensier XapaKTEePUCTHKH
¢uU3n4eckoro M XUMHYECKOTO
nporecca (ABJICHHUS), XapaKTEpPHOTO
s 00BEKTOB MPOECCHOHATBLHON
JeATeNLHOCTH, Ha OCHOBE
TEOPETHUYECCKUX u
IKCTIEPUMEHTAIBHBIX HCCIECI0BAaHUI

Ilepeuens meopemuueckux 6onpocos K zauemy:

1.  OcHOBbl XUMHUYECKOW TEPMOAMHAMMKHU: CHUCTEMA, TEPMOAMHAMMUYECKHE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [IepBblil 3aKOH TEPMOIMHAMUKH.

2.  DHepreTMKa XUMHUYECKUX MPOIECCOB.

3. Duransnus. 3akoH ['ecca u cnencTBus U3 HEro.

4.  DOurponud. YpasHenue bonbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

5. Dueprus I'm66ca. HanpaBneHus XMMHYECKHUX IPOLIECCOB.

6. Xumunueckas kuHeTHKa. CKOpPOCTh XUMHUECKOW peakiuu. CpeaHsss 1 UCTUHHAS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopoCTb peaky U METO/Ibl €€ PEryINPOBAHHUS.

8.  BuusHue temneparypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odpda.

9.  DHeprus akTUBanMu. AKTHBHPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTanus.

11. Karanuzatopsl 1 KaTaTUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTallu3.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO paBHOBECHS.

13. Cwmemenune xummuueckoro papHoBecus. [puammmn Jle [aTense.

14. PactBopbl. C1ocOOBI BhIpaKe€HUsI KOHLIEHTPAIUK PacTBOPOB.

15. PactBOpb! 251ekTpoauToB. CTENEHh U KOHCTAHTA JIEKTPOIUTHUECKON NHUCCOIMALNU. 3aKOH
pazb6asnenus OcTBaibaa.

16. Jluccommanus KHCIOT, OCHOBaHUH, coyiel. AM(pOTEpHBIC DIEKTPOJIUTHI.

17. PactBopumoctb. IIpousBenenue pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHHS U PACTBOPEHUS
OCaJIKOB.

18. uccoumanus Boasl. MoHHOe mpou3sBeneHne Boasl. pH.

19. Tuaponus coneit. CTeneHb U KOHCTaHTa TUAPOIIU3A.

20. JIucmiepcuble cucteMbl. Kitaccudukanws. JlnodpunbHbie U JIMOPOOHBIC KOJUTOUIHL.

21. CtpoeHue KOJUIOMIHBIX YacTHUII.

22. Koarynsimus KOJUIOUTHBIX PACTBOPOB.

23.  OKHUCIUTENLHO-BOCCTAaHOBHUTEIHHBIC CBOMCTBa BEILIECTB. Knaccudukanus

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
24. DnexTpoxuMUYecKue cucTteMbl. 3akoHbl Dapases. DIEKTPOAHBIM NOTEHIHA.




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
25. TanpBanmueckwmii 3nemMeHT Jlanusisa SAxkoou.
26. DIEKTPOXMMHYECKHE CUCTEMBI: JIEKTPOIIU3 paciuiaBoB. [I[puMeHeHE SICKTPOIH3a.
27. DnexTpoiu3. AHOIHBIA W KaTOIHBIA MPOIECCH MIPH JIEKTPOIM3E pacTBOpPoB. [Ipumenenune
AJEKTPOJIU3A.
28. Kopposus. Buast koppo3un. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.
Ilpakmuueckue 3a0anus
[IpoBecTn aHanK3 BAUSHUS KOHIICHTPAIIUA HA CKOPOCTh XUMHUECKOW pEaKInu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYIEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOIHUIIBI 1.
Tabmuna 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
ombITa | NapS,;03 H,O H,SO4 Na,S,03, 10? | mosBrenus peakuuu, 10,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbBIM TabMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPHUS, OTIOKHUB Ha ocH adciucc koHmeHtparuio Na,S;0s3, a Ha ocw OpAMHAT —
CKOpOCTb pEaKIUu.
Crnenath BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUH THOCYJIb(haTa HaTPHsI.
OIlK-1.2 Hcnonb3yeT TeopeTnyecKkue OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TCXHUYCCKUX HAYK IJI MPUMCHCHHUA
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

1. g peakumu CHy () + CO2 () = 2 CO ) + 2 Hy () ompenienTe BO3MOKHOE HAIIPABJICHUE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINY [TPU CTaHJAPTHBIX YCIOBHX U IpH  TeMmiiepatype T =927°C,
ecny TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE HM3MEHHUTCS. YKaXuTe: a)
BBIJICJIAETCSl WM TOTJIOLIAETCS SHEPIUs B XOAE peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadaja peaKkiuu.

2. BoIpazute yepe3 KOHLEHTPAIMM PEareéHTOB KOHCTAHThI PABHOBECHS CIEAYIONIMX pPEaKIUi




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLUi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakue w3 crnepyromux cosned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOMMX coneil. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3ok rEIpOKCH A MarHus mosaydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy ero MUIIEIUIHI.

6. PaccunraiiTe >eKTPOABIKYIIYIO CHIY U ONpPEIETUTE HalpaBICHUE CaMOMPON3BOJIHLHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBegute cXeMbl SJIEKTPOIHBIX MPOIECCOB M MOJEKYISpPHbIE YPaBHEHUS PpEaKIIUi,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BIQXKHOM Boznyxe. OnpenenuTe yOblTb MacChl aHO/Ia IPY KOPPO3HHU B KUCIIO# cpefie 3a 20 MUH, ecliu
CcKopocTh Koppo3uu coctaBuia 0,01 r/y.

8. CocTaBbTe IEKTPOHHO-UOHHBIE YPAaBHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH dieKTposnse pactBopa CoSO4 Brramcnure
(bakTHYeCcKOoe KOJUUECTBO METaslIa, OTydYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIN B TeueHUH | 4. Berxoa MeTtamia mo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIIK-1.3

Pemaer
ITOMOIIIBIO
anmapara  BEKTOPHOU
AHAITMTUYECKON reOMEeTpUHU
MaTeMaTHUYECKOr0 aHaIu3a

HHXXCHCPHBIC  3a1a4u

C

MaTeMaTHIECKOTO
anreOpsl,

n

Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

1. HamucaTh S7eKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOM
TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO DSJIEMEHTa, €CIH KOHIEHTPAlUu
MOHOB METAJIOB PaBHBI: [AI3+]=0,001 MOJIB/II, [C02+]=O,1 MOJIB/II.

2. Hammcath MOHHBIC W MOJIEKYJSpHBIE YpaBHEHUS peakuuid ruaponusa coieit: KsPOy4; NaySOs,
ZnC|2.

3. 3aKOHUNTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHOM M HOHHOM (hopMmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 11 pactBopa rusipokcua kanbims coaepxurcs 478,8 r Ca(OH),. [lnotHoCTH pacTBopa 1,14




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.
5. CocTaBbTe ypaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:
KoCr,07 + FeSO4 + H,SO4 — , KMNnO4 + NapSO3 + HoO —.
6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBAaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTpPaluu
MOHOB MeTauIoB paHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.
7. 3aKOHYUTH YpaBHEHUs peaKlUii, HAMKCAB UX B MOJIEKYJISIPHOW U MOHHOM opmax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.
8. Hamucath ypaBHEHHUS PEaKIMii THIpOJIU3a B MOJICKY/sIpHOM B HoHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.
9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OAJIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIMUCIUThL DJ[C rallbBAaHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.
10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Boabl. [IMOTHOCTE TOJIy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
OIlIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

obnacTu TEIUIOTEXHUKH,
THIPaBIMKH,  TeIioMaccooOMeHa,
UCTOJb3Ys (byHIaMeHTalbHbIe
3HaHUA

1. HanwmcaTh »5J€KTpOHHbIE YpaBHEHHsS DJEKTPOJIHBIX IPOLIECCOB, YpPaBHEHHE CYMMAapHO
TOKOOOpa3yromiei peakuu, BraucianTs J/1C raapBaHHYECKOTO AIEMEHTa, €CIIA KOHIICHTPAIuN
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

2. 3aKOHYHTH YpaBHEHUS pEaKIifii, HAIMCaB UX B MOJIEKYSIPHOM U HOHHOM BH/JIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

3. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTD ITpoTekanus peakuun CaO ) + 2 Cq) =
= CaC; (¢ + CO(r), AH; = 460 x>k pu cTaHIapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaum  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Hdx/mons-K.

4. CocTaBbTe YpaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIINN:

KMnQO4 + NaNO, + H,SO,4 —, CI'Q(SO4)3 + Br, + NaOH —.

5. Ompezenure TePMOJUHAMIYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ) + 2 HoOry =4
HClyy + Oy (1, AH; = 115,6 x/[x npu cranmapTHBIX ycnoBusx. PaccunTaiite Temneparypy Hadaia
peakmun, ecau S(Clp)=223 Jx/mons K; S(H,0)=189 JIx/mons-K; S(HClH= 187]x/momnsK;
S(0,)=205 JTxx/mounb K.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

6. Hamucate ypaBHEHUS peakiiuii Tuapoau3a B MojiekyisipaoM u nonnom Bujae: CrCls, NaNOg,
K,CO:s.

7. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

8. I'omoreHHas peakuus nporekaer no ypasHeHuto H, o + by = 2 Hl. Havanbnas
KOHIIEHTpanusi Bogopoxa 2,1 mone/n, moma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

9. B 640 mn Boab! pactBopmiin 160 r xsnopuna xenesa (I11). ImoTHoCTs MosTydeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

10. Ompenenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH IpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; ) + 2 SO; (1, AH; = -1075 k[l nmpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTxx/mons-K.

11. Peaknus uaer no ypasHeHuto: 2 Hy () + Sy () = 2 HaS(ry. HauanbHas KoHIIEHTpanus Bogopoja
2 momnb/1, cepsl 1,5 Monb/n. OnpeaenuTte BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenure TepMOANHAMUYECKYIO BO3MOXKHOCTb IMTPOTEKAaHUsI peakun 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 x/I>x npu craHgapTHBIX ycloBuUsX. PaccuuTaiite Temmeparypy
Havasna peakiuu, eciiu S(ZnS)=58 Jlx/moinb K; S(02)=205 Ix/moib K; S(ZnO)= 44 Jx/Monb K;
S(S0,)=248 Jxx/monb-K.

13. HauanpHble KOHIIEHTpAIMU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oz ) = 2 SO3 () Obln
pasusbI 1,8 Monb/i SO, 1 2,4 Moib/11 O. Bo CKOJBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 moinb/n SO,?

14. B pactBope optodocdopHoii kucnorsl maccoit 1200 r u muiotTHOCTHIO 1,153 1/MI1 cogepKuTCst
312 r H3POyq. PaccunTtaiite: ®(H3POy); Cyp; Cox; Crny N(H3PO4) 1 N (H20); T.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIOIINE OIICHUTh YPOBEHb YCBOCHUS O0YUYaIOIIMMUCS 3HAHUN, U TIPAKTUUECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayera.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIONIMICS TEMOHCTPUPYET MOPOTOBBIA YPOBEHBH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJCIBHBIX 3HAHUH, YMCHHI, HABBIKOB, OOYJAIOIINUNCS UCTIBITHIBACT 3HAYUTEIIHHBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU MX IEPEHOCE Ha HOBBIC CUTYAIUH;

«He 32a4TeHO0» - O0yUaIOLIUICS HE MOXKET IM0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BsicHEHUST MHPOPMAIUK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX
3a1ad4.



