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JIner akTyanusanuu padoyeil nporpaMmsl
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[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk
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3aB. kadenpoii H.JI. Mensauk
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3aB. xadenpoit H.J1. Mensnnk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEILHOU PabOThl, HEOOXOAUMBIX JUISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (YMEHUs, BIIAICHNUS), IOJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus:

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

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CriocobeH mprUMeHsITh COOTBETCTBYIOIIMM (PU3NKO-MaTeMaTHYECKUH anmapar,
METO/IbI aHaJIN3a U MOJIEIIMPOBAHMUSI, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS
IIpH pelIeHnr TpodecCHOHATbHBIX 3a7a4

OIIK-3.1 Hcnonp3yeT METOABI aHAJIN3a U MOJIETIUPOBAHUS NIPU PELICHUU
npodecCHOHATBHBIX 33]a4, MOICIMPOBAHNUHN U IPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Cnoco0eH NprUMEeHSATh COOTBETCTBYIOLIUHN (PU3NKO-MaTeMaTUYECKUN
anmnapar Ipyu TEOPETUUYECKOM U SKCIIEPUMEHTAIbHOM HCCIIEI0BaHUNU B
peIIeHNH 3324 YHEProcOepeKeHns




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

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3a4eTHBIX eaunHul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:

— ayuTopHas — 6 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas pabora — 97,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3au€ty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas padora E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = N P Kox
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 [~ . | xommerenuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tlek. g aTTeCTaluu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
U3y4YeHUE
4eOHOH U 3amuTa
1.1 Xumnueckas y N - N OIIK-3.1,
14 Hay4YHOU KOHTPOJIbHOU
TEPMOIMHAMHUKA OIIK-3.2
JATEPaTypHI; paboTHL.
- perieHne
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITENEHOE
n3ydeHue
y4eOHOM U 3ammra OTK-3.1
1.2 Xumudeckass KHHETHKA 14 HayqIHOU KOHTPOJBHON OITK 3' 2’
JIUTEPaTypBI; paboThL. '
- peuieHue
KOHTPOJIbHOM
1 paboTHI.
- oopmieHHE
oTyera 1o
1a00PaTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENEHOE n1abopaToOpHON
OI1K-3.1,
1.3 PactBopsl 19,4 HU3y4YECHHE paboTsbl. 3ammura OITK-3.2
yueOHOM U KOHTPOJIbHOI '
Hay4YHOH paboThl
JIUTEPATYPBHI;
- peleHue
KOHTPOJIBHOU
paboTHL.
- 3amura
e OIIK-3.1,
1.4 TucniepcHble CUCTEMBI 14 | camocTosTeNnBEHOE KOHTPOJIbHOU OITK-3.2
H3y4YCHHE paboTHI. '




yueOHOM U
Hay4YHOU
JUTEpaTypBhl;
- pelenue
KOHTPOJILHOU
paboThl.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE

IpOUIEeCChl

14

CaMOCTOSITETTbHOE
u3ydyeHue
yueOHO U
Hay4YHOU
JUTEPATYPBHI;
- perieHne
KOHTPOJIBHON
paboTsI.

3amuTa
KOHTPOJILHOU
paboThL.

OIIK-3.1,
OIIK-3.2

1.6 DnexTpoxumMuuecKue
CHCTEMBI

22,3

- oopmieHHE
oT4eTa Mo
11a00PaTOPHBIM
paboram;
CaMOCTOSITETTbHOE
n3yJdeHue
y4eOHO#t n

HayqIHOU
JIMTEPaTypBI;
- perieHue
KOHTPOJIBHOU
paboThI.

3amura
nabopaTopHO
paboThl. 3amura
KOHTPOJBHON
paboThI

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

97,7

3a4eT

97,7

Wroro 3a cemectp

HToro no nuCHUMIIIMHE

97,7

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIIMOHHO-KOMMYHUKALMOHHAs 00pa3oBaTeIbHbIE TEXHOIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEH, JIEKLIUI C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakuy, JEKIUM-
KOHCYJIbTAIIMH, TJIe 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 MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO SKCIIEPUMEHTA, KOTOPBII
MO3BOJISIET HAaOOJIEe MOJIHO PEATHU30BATh METO MTPOOJIEMHOTO 00YUEHUS Yepe3 MOCTAaHOBKY
npo0JIeM ¢ TOMOIIBIO AEMOHCTPANNH SIBICHUH, PEaKIINI WK TIPOLIECCOB.

Jns peanuzanuy HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHOI 00pa3oBaTenbHON
TEXHOJIOTUH MPOBOJATCS JICKIIMH-BU3yAIN3aIHH, B XO€ KOTOPBIX U3JI0KEHHE
TEOPETHUUYECKOr0 MaTepHajia COIPOBOXKIACTCS MPE3CHTAIINEH.

JIeKMOHHBIN MaTepHal 3aKPEIuUIsIeTCs B X0/1e 1TabopaTopHBIX PaboT, B X0/1€ KOTOPBIX
ydeOHast paboTa NPOBOAUTCS C peabHBIMA XUMHYECKUMU BeriecTBaMu. Ha mabopaTtopHbIx
paboTax BBIIOJHSIOTCS IPYNIIOBBIC HIIM WHAWBUAyalIbHbIC 331aHHS 110 IPOHACHHON TeMe.
[Tpu npoBeeHNH Ta0OPATOPHBIX 3aHATHI HCIOIB3YETCS METO/] KOHTEKCTHOTO 00y4YeHus,
KOTOPBIN TTO3BOJISIET YCBOUTH MaTE€pPHal yTeM BBISBJICHUS CBSA3EH MEXy KOHKPETHBIM
3HAHHMEM U ero npuMeHeHneM. Kpome Toro, nenecoo0pa3HoO UCTIONIB30BATh TEXHOJIOTHIO
KOJUIEKTUBHOTO B3anM0ooOy4eHus (mapHyto paboTy) Tpex BHOB: CTaTHYecKas napa,
IMHAMHUYECKas T1apa, BApHallMOHHAas Ilapa; COBMEINAs €€ C TEXHOJIOTUEeH MOIYIIEHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEPHH OIIBITOB, UCIOJIb3YS IPHEMBbI AaHAIIOTUH U CPABHEHUSL.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOATOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepraa o yueOHUKaM U MOCOOMSIM, UTEHHE U popaboTKa HayuyHOU
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITh HalpaBiieHa Ha 3aKperyieHHUsI TEOPETUYECKOr0 MaTepuaa, U3JI0KEHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOYUTENBHOMY KOHTpouo. [Ipu nmpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 33JlauaMU, CTOALIMMHU Nepe MperoiaBaTenem,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHHUH MOJyYSHHbIX 3HAaHUH, YMEHU I U HAaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIH000€ BpeMs POUTH TECT, IPOAHATU3UPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBieno B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl IPOBECHUsI IPOMEKYTOYHOM aTTeCTAIIUN
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

1. Tenpdman, M. . Xumus : yaebnuk / M. U. 'envpman, B. I1. FOctparos. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 17.01.2025). — Pexxum gocryma: s
aBTOPH3. MOJIb30BATEIICH.

2. Xumus : yueOHuk 11s1 By30B / HO. A. Jlebenes, I'. H. ®anees, A. M. I'ony6es, B.
H. [TamoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee obpazoBanue). — ISBN 978-5
-534-02453-1. — Texcr : anexTponHsiii / OOpa3zoBarenbHas matdopma FOpaiT [caitt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Komsna, JI. T'. Tapaciok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anextpos. onrt. auck (CD-ROM). - 3ari1. ¢ TuTyI1. 9KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (nara oOpamieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeleHus 0CTYyIHbI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBbIE KJ1acChl HEOPraHMYECKUX COEIMHEHUH | yueOHoe
noco6ue [ By3oB] / 3. P. Mymnuna ; MarHUTOrOpcKuii TOCY1apCTBEHHBIA TEXHUIECKUH
yausepcuteT uM. I'. V1. HocoBa. - MarauTtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutym. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (xara oOpamieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBbeKT. - TEKCT : 37IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmuueckas TepMoiMHaMuKa : mpaktukyM / 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (mata oOparieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kuHetuka. CoCcTOssHHE XMMUYECKOTO pAaBHOBECHS :
npaktukym / O. A. Mumypuna, O. P. Mymiuna, O. B. EpmioBa ; Marauroropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obGpartieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

5. Mensnuxk, H. JI. PactBopsl : npaktukym / H. JI. Measuuk, 3. P. Mynnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. ['. 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 (mata obpaieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

6. Menanuk, H. JI. lucniepcubie cucremsl : npaktukym / H. JI. Measuuk, 3. P.
Mynnuna, O. A. Mumypuna ; Marauroropckuii roc. rexunueckuii yH-T um. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocogsa, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -



URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOpartieHwus:
07.03.2024). - MakpooObeKT. - TeKcT : aneKTpoHHbIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

7. MyminHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOrOpcKui roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nara
obpamienusi: 07.03.2024). - MakpooObeKT. - TekcT : 37eKTpOoHHBIH. - CBeleHHsI JOCTYITHBI
takxe Ha CD-ROM.

8. Konsima, JI. I'. OkucaUTENbHO-BOCCTAHOBUTEIbHBIE peakiii. OCHOBBI
anekTpoxumuu : yaebnoe nocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (mata oOpaiieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : AIEeKTPOHHBIN.

9. Mymuna, 3. P. DnekTpoxumus : npakTukyMm [ams By3oB] / O. P. Mymuna, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mata oOpaieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus A0CTYyHBI Takke Ha CD-
ROM.
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HEIOCPEICTBEHHBIMN.



5. Uymnpoga, JI.B. PacTBopsl: MeToanyeckas pa3paboTKa K J1abopaTopHbIM paboTaMm 1o
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IIporpamMHoe odecnevyenue
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(PUHILY) asp
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9 MarepuajibHO-TeXHHYECKOe oDecriedeHne TUCHUIITHHBI (MOITYJIs)

MarepuaabHO-TEXHHUECKOE 00ECIICUYCHNE IUCIUTUTNHBI BKITFOYALT:

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN JIGKIMOHHOTO TUNa. OCHaIIeHHE:
MynbTUMeIUHBIC CPEICTBA XPAHCHHUS, IEPEAadr U MPEICTABICHHUS HHPOPMAIIHH.

VY4eOHbIe ayIMTOPUU JUTS IPOBECHUS J1TaA0OPATOPHBIX 3aHATUH, IPYIIIOBBIX U
WHIUBUIyJIbHBIX KOHCYJIBTALUH, TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAIHH.
Ocnamenue: O60pya0BaHKE TSI BHITTOJHEHUS JIA0OPATOPHBIX padOT, XUMUYECKas TIOCYIa,
peakTuBbl, HarisiiHpie MaTepuabl: TaOJIHIbI, CXEMBI, TUIAKATHL.

[TomereHust A7t CAMOCTOSITENILHOM paboThl 0Oydaromuxcs. OcHaIeHHE:
[Tepconanbhbie kKommbloTephl ¢ makerom MS Office, Beixozom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

[Tomernienust 1y1st XpaHeHHs U TPOPHIAKTHIECKOTO 00CTY)KUBaHUSI y4eOHOTO
obopynoBanus. OcHamenue: Cremtaxu, cedbl Ui XpaHeHUs1 y4eOHOTo 000py/J0BaHUSI.
WHCTpyMEHTHI 17151 peMOHTa J1a00paTOpPHOTO 000PYyIOBAHUS.



INPUJIOKEHUE 1

6. YueOHO-MeTOANIECKOE 00ECTIEYCHIUE CaMOCTOATEILHON PabOThI 00yJaIOIIUXCS

CaMocTtosTenbHass paboTa oOydaromuxcs MOApA3JesieTcss Ha ayJIuTOPHYIO, KOTOpas
MPOMCXOJUT KaK BO BPEeMs JIAOOPATOPHBIX 3aHATHUN, TaK M HA TUIAHOBBIX KOHCYJIbTAIMSIX, W Ha
BHEAYJIUTOPHYIO, MPOMCXOMASIIYI0 BO BPEMS IOJITOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBHIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATEIbHAas paboTa OOyYaroIMXCs IPEANoJaracT IMPOXOXKICHHE
TECTUPOBAHUS 10 KaXKJIOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusA, OTBEThl HAa KOTOpbIE TPEOYIOT TIIyOOKOro IOHMMAaHHWs H3YYEHHOTro MaTepuana. TecTswl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMY BOIMPOCY MpEIIaraeTcs YeThIpE BapuUaHTa OTBETOB, CPEIH
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHHUS TIOJYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAIIOB B K&k 101 Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI VISl 3A1HUTHI JIA00PATOPHBIX PadoT
Tema «XuMHYECKA TEPMOANHAMHUKA)

DHepzemuKka XxumuuecKkux npoyeccos
1.  Moxer iu mpouecc pacTBOPEHMsI BEIIECTBA B BOJE COINPOBOXKAATHCA POCTOM SHTAJIBIUU
CUCTEMBI?
Mosxert nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHUE BeLlECTBa B BOJE?
Uto Ha3bIBaeTcs TEIUIOTOM (PHTANBIIUEH) pacCTBOPEHHS BellecTBa?
UTto Ha3bIBaeTCs TEIUIOTOM (SHTANBIIMEH) HEUTpaIU3aun?
UTto Ha3bIBaCTCS TEIUIOTOM (SHTAIBIINEH) OCAKICHUS?
Kaxk n3mensiercst sHTaNbIUS B 9K30TEPMUUECKUX PEaKIUsIX?
Kaxkoil 3HaK ©MeeT U3MEHEHHE SHTAJIbIIMU SHAOTEPMUYECKON peaKuuu?

Nogabkown

Tema «XuMnueckas KHHETHKA»

Ckopocmp xumuueckux peaxuyui
Yo u3yuaeT XuMHUYeCKasi KHHETHKa?
JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U FeTEPOreHHOM peaKIuil.
Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakiun?
JlaiiTe onpeneneHune 3aK0Ha JEHCTBHS Macce.
Yo Ha3pIBalOT KOHCTAHTOW CKOPOCTU?
Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopoctu? Chopmynupyiite npaBusio Baut-I'odda.
Uro Ha3bIBAIOT TeMIepaTypHbIM KodpduurenToM? Kakue oH MOXKET UMETh 3HAaUEeHUs?
[ToueMy noBbIlIEHNE TEMIIEPATYPBI YBEINYUBAET CKOPOCTh PEaKIUu?

N~ WNE

Tema «PacTBOpBHD)

Ilpuzomosenenue pacmeopa conanoil KUcaomol U yCMano61eHUeE €20 MOYHOU KOHUEeHmPauyuu
1.  Tlepeuncnnte OCHOBHBIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.
2.  Kak paccuntath MOJSPHYIO KOHIICHTPALIMIO pPAacTBOpA, €CIM M3BECTHA DKBUBAJICHTHAS
KOHLIEHTpanus?
3. Kak paccumTarh Maccy pacTBOpa, €cii M3BECTHA MAaccoBas JOJsl PACTBOPEHHOTO BEIIECTBA B
pacTBOpe M Macca BOJBI.
4,  Yro Takoe YKBUBAJICHT BelllecTBa?
5. Kak paccuntars MOJSIpHYIO Maccy SKBUBaJIEHTA BEleCTBA?
6. B kakux eguHUIAX U3MEPSETCS TUTP PaCTBOPEHHOTO BemecTBa?



SourwdE

NogakrowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuueckasn ouccouuayus
Kaxkue BelrecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTO Ha3BIBAIOT CTENEHBIO IUCCOIUALIUN IEKTPOIUTA?
Kaxkue 31eKTpoanuThl OTHOCSATCS K CHIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BHUJIE?

Tuoponus conei
Uto Takoe ruposinu3 coyieun?
Kaxkue conu noaseprarorcst Tuipoinzy?
Kak onpenenuts cpeny pactBopa conu?
Urto Takoe creneHb ruapon3a’
Kak paccuntars KOHCTaHTY TUApPOIN3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COTU?
[Ipu KakuX yCIOBUSAX MOXHO YCHJIUTH TUJIPOJIHU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»

Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo kakuUM NMPUHLMIIAM MOKHO KJIacCU(UIUPOBATh TUCIIEPCHBIE CUCTEMBbI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTONYHUBOCTHU?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenvbHo-60ccmanosumesbuble peaKkyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BemiecTBa, U3BECTHBIE KAK CUIIbHBIE OKUCIIUTENH.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIN.
Uto Ha3bIBAIOT OKUCIIEHHOH ()OPMOIt M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BellecTBa HpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? Ilpusenure
IIPUMEPBI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKUCIUTEIbHYIO M BOCCTAHOBUTENIBbHYIO (YHKIUU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEaKIMH OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBIIAETCS €r0 CTENEHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEeaKUUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKaXuTe CTeleHb OKUCIIEHUS aTOMOB B CIIEYIOIIUX BEIIECTBaX: XJOpu Oapusi, Hoj, XJIOpHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiuu OTHOCATCS K BHYTPUMOJICKYJIIPHOMY OKHCJICHHUIO - BOCCTAHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JIEKTPOABIKYIIAs CHUIa OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOW peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psin cTaHmapTHBIX AJIEKTPOAHBIX MOTEeHIHanoB. CBOHCTBA METaNIOB B COOTBETCTBHH C HX
TTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.

S~ wd P

Koppo3usa memannos

1. Yo Takoe koppo3usi?

2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?

3. DnekTpoxuMu4ecKas KOppo3us. AHOIHOE OKHCIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHUE
OKUCIIATES.

4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.

5.  Ilouemy BO3pociia CKOPOCTh BBIIEIECHUS BOAOPOa MPU A0OABICHUN COJN?

6. CpaBHuUTE pe3ynbTaThl ONBITOB IO KOPPO3UHU IIPU KOHTAKTE JKeJie3a U IUHKA, U JKele3a U METHOU

IIPOBOJIOKH B IUCTHIUIMPOBAHHOU M «MOPCKO#» Boje. I ie mporece mporekaer ObICTpee U Y€M BbI
3TO 00BsAcHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cuUcmeMd O3HAYAeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl yMeHblaercs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2N,+1/20,=NO AH = 90 K]I>x/Mmonb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TEMI0THI.
DHranbus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmuu  NiO oy + C (pagurny = Ni o + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJIBLHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U pU Temnepatype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/mMonb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
627°C u TemmepaTypy Haudaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3NI0KEHUU KapOoHaTa KaIbIus?
a) YBEIMYMBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbIaeTcs T') HE 3HAI0
10. [lanHas peakuus:
2KCIO; (rgy —2KClI (18y+30; () AH<O moeT caMonponu3BOJILHO MPOTEKATh
a) B IPSIMOM HaNpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HampaBlIE€HUU T') HE 3HaI0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuuecKkasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOE 33 TaHUS
onenuBarorcs B 0,5 6amna; mecroe, cebMoe, BOCEMOE, JIEBATOE U IecsToe — B 1 0aji, a oJuHHAAIATOS
—B 2,5 Oaia.

TecT Ne 1

1. Pazgen XuMuu, U3y4arOMIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKA
0) TepMOXHUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMms, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOTHBIX BEIIECTB



0) U3MEHEeHHEe KOJMYECTBA BEIICCTBA PEAareHTOB (MJIM MPOIYKTOB) PEAKIINH B CAMHHUITY
BPEMEHH B €IMHUIE O0BeMa
B) KOJIMYECTBO BEUIECTBA MPOJYKTOB pEaKlUi K MOMEHTY OKOHYAHUS peaKINH
3. B Kakux enuHUIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peakiunu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO CoCy/a
5. CocrosiHue XUMHUYECKOTO paBHOBECHS 00PaTUMBIX MTPOLIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceIBaeTcs BbIpaskeHUE JJIs1 CKOPOCTH peakluu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] B) V = k[NO]*[H.0]°
7. Kak 3anmmiercst BeIpakeHHE i KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3piBaeT 3HAYCHHUE TEIIOBOTO A (deKTa peakiuu?
a)l E _4

A
6) 2 2
B) 3

1/

A

A

v

XOJI pEaKIfu

9. Yrto MOXHO CKa3aTh O PeaKInH, N300paKEHHON Ha AHarpaMme K Bompocy 8?7

a) HK30TepMHUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl

0) Tpy MOBBILIEHUH TEMIIEPATYPHI

B) MY MTOBBIIICHNH JIaBJICHUS

11. ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIMS BOJOpOa paBHa 1,2 MOb/1. BeIYucinTe UCXOHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0



PacTBOpbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 0amr, BTOpoe, TpeThe,
4eTBEpPTOE, MATOE U IIECTOE 3aaHus - B 1,5 Oana; cepmMoe, BOCBMOE, JIEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K+ S04 = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, +20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mu 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
1)1 2)2 3) 11 4) 13

4. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 1006aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PaCTBOP BOJOM
4) TMOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalblUsi U BOJIBI, CyMMa
KO3 PHUIHMEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOIMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeIcHHE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°*  3)10,7.10° 4)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI
3) Macchl BelllecTBa K Macce pacTBopa
4) KOJHMYECTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmaObIM 251eKTpoarTaM OTHOCUTCH ...
1) ruapOKCHI aMMOHHUSI
2) THIPOKCH] KaJTHsI
3)  XJopHI Kalblus
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO M KUCIYIO CpENy.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) JAUCTIPOIOPIHMOHUPOBAHHE COJICH
3) ruapaTHpOBaHUE CONEH
4) ruaponus conei
10.3na4enne PH uncroit Bossl npu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThE U UETBEPTOE 3aJaHUS
olLleHUBArOTCA B 1 Oalut; IISITOE U 1IECTOE 3aaHusl - B 3 Oasa.



Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOWIHBIX CHCTEM

1) menbire 1 HM

2) 6oubiire 100 HM

3) or 1 uM g0 100 HM
2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOXKUTEIBHBIN 3apsia?

1) KaTHOHBI

2) aHHOHBI

3) nossIpHbIE MOJICKYIT
3. I Kakoro 3JEKTPOJUTA MOPOT KOATYIISIUU KOJUIOUIA C IOJIOKUTEILHO 3apsKCHHON YacTHIICH
JIOJDKEH ObITh HAMMEHBIIINM?

1) xnopua Kamus

2) cynbdar Kamus

3) oprodochar Kamus
4.  Munenna 30J1 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabuim3aropa?

1) xnmopup xenesa (111)

2) Boga

3) ruApOKCHT KaJTns
5.  IIpu B3aumogeiictBun 20 mun 0,001H nutpara cBunma (1) ¢ 10 mn 0,02H cynbdara xamus
obpasyercs 30mb cynbdara cBuana (l1). K kakomy 31€KTpoAy IOHKHBI MEPEMEIIAThCS YaCTHIIBI
JMCTIEPCHOM (ha3bl MPH AMEKTPOIH3e?

1) HaxOASTCS B COCTOSHUM TUHAMUYECKOTO PaBHOBECHS

2) K KaToy

3) k aHOY
6. B nBe koyiObl HAJIMTO 110 50 MIT 30151 TUAPOKCH A Kene3a. J{Jist TOro 4ToObl BRI3BATh KOATYJISIIIHIO
3011 TOTpedoBasIoch 100aBUTH: B epByto — 5,3 M 1H pactBopa xnmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdara HaTpusi. Beraucianre nopor Koarysiui KaKI0ro JICKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl
B Tecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC MponecCu»: MEPBOC, BTOPOC, TPETHE,

YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 6anna; mecroe — B 1 6ami; ceapmMoe U BOCbMOE — B 2
Oama, a IeBsSTOC — B 2,5 OasioB.

Tecr Ne 1

1. OKUCITHUTENb — 9TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTEIIEHb OKHMCIICHHUS
2) OPUHAMAET DIICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI

2. TIpoiiecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOTaa ...
1) HEWUTpaIbHBIE aTOMBI IPEBPALIAIOTCS B MOJ0KUTEIBHO-3APSKEHHBIE HOHBI
2) MOJIOKUTEINTBHBIN 3apsii HOHA YMEHbBIIASTCS
3) OTPULIATEIBHBIN 3apsi] MOHA YBEIUIUBACTCS

. VI3 npencrasieHHbIx Hioke peaknnit Kk OBP aucnponopiinoHupoBaHus IPUHAICHKHUT ...

1) S + 2HNO; = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTEISIM OTHOCSITCH ...
1)  meTaibl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJLIbI



3)  DJIEMEHTHI, HAXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CtemneHn OKUCIIEHUSI KUCIIOPO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;06)-2
2) a)—-2;0)+2
3) a-20-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCJION Cpefie, BOCCTAHABJIUBAETCSA JO ...
1)  xaruona Mn?*
2)  MaHraHaT-uoOHa MnO42_
3)  okcuma mapranmna (1) MnO
7. B peakumu, mpotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCsl CISAYIONTUE STIEMEHTHI ...
1) a3orwmcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peakinu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
2)

9. CymMma ko3 dunmenton B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Oania; mecroe u ceapMoe — B 2 Oaia.

Tect Nel
1. DNEeKTPOAHBIN MOTEHIIUA ONPEACIIAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeiipona
3) Bonpumana
4) Appennyca
2. Paccuuraiite DJIC rampBanmueckoro siaemeHta MQ|IMQSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTsl 00pa3yroTcs Ha KaToze IpH JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THas KUCIIOTa
4) KHUCJIOPOJT
4. VYkaxuTe cymMmy KO3QQHUIMEHTOB B YpaBHEHUH 3JIEKTposin3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TOpPHUBEICHHBIX  OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIMHA  MPOTEKAeT
CaMOIIPOU3BOJIHHO B MPSIMOM HAIpaBICHUH?
1). FeSO,; + Cu —...
2) CuSO, + Fe —...
3) CuSO4 +Na —...

4) HCI + Cu —-...



6. Bbrunciure Maccy LMHKA, HOJIYYEHHOIO IpH 3JEKTpoiu3e Ccynb(ara IUHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-107*
2) 0,05
3) 0,013
4) 6,7-10°°
7. [IpuBeauTe CXEMbl DSJIEKTPOAHBIX MPOIECCOB W MOJIEKYJISIPHOE YpaBHEHHUE PEaKIUH,

NPOTEKAIOIICH MPU 3JIEKTPOXUMHUYECKON KOppo3uu TanbBaHomapel Zn|Mg B cepHokuciion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BHeaynutopHasi camocTosiTelbHass padoTa 0OyUYaIOMIMXCS OCYIICCTBIISIETCS B BUIC M3YyUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpOopabOTKON Marepuana; opOpMIICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJHECHUS JIOMAITHUX 3aaHUH.

BapuaHThl TEeMaTHYECKMX JOMAIIHHUX 3aJaHUH JJIA BHEAYIUTOPHOU CAMOCTOATEIbHON PadoThl
CTY/J€HTOB M0 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHUYecKasi TePMOIAHUHAMHUKA»

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

3ajgayga Nel

Ja peakunn CHy oy + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBHUSAX M pu  Temmepatype T = 927 o,
€clii TerIoBoi 3¢ (eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHUTCS. YKaXXHUTE: a) BBIACNACTCS
WIM TIOTJIONIACTCS JHEPTHs B XOJ€ peaknuu; O0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuwnraiite TemnepaTypy Hadaia peaxiuu.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoO) = Ca(OH); () + CoH; (), mOIB3ysACH
CTaHJIAPTHBIMHU TEILIOTaMH 00pa30BaHUS pearupyromux BemecTB. CKOJIbKO TEIIOTHl BBIACITUTCS A
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

[To TepMOXUMUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pGeKT peakiuu:
Hypy + COz ) =CO ( + H2 Ory. TepmoxuMudeckue ypaBHEHHS:

a) Hp o T Y0, = H,O (™) AH =-241,9 x]Ix;

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

Jlomainee 3aganue No 2
o TeMe «XMMH4YeCKasd KHHETUKA)

B ngomammHem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oanna; BTopas — B 0,5 6ajuia; TpeThs, YeTBEpTast U msTas — B 1 Ga.

3amaya Nel

Peaxnusa nporekaer no ypasHenuto: O; oy +2 CO y = 2 CO; (. HavanbHele KOHIEHTpanyu
pearupyromux BemectB paBHbL: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh mpsiMoi peakiuu, korna npopearupyer 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI U 00paTHOM peakiuu, €ciIu YBEIUUNUTh JaBlIEHUE B CCTEME B JBa pasa?



3amaga Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO 7K€ KOJIMUYECTBO BEIIECTBA BCTYNUT B PEAKLIUIO IPH TEMIIEPATYpE
200 °C, ecim TemmepaTypHbIii KO3 (UIHEHT CKOPOCTH PEaKIMH paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
IIPU 3TOM CKOPOCTb peaKkuu?

3agaua Ne3

Haiinute HavyanbHbIEe KOHIEHTPALUU UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIIMH:
Fe (7 + H20 () = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEIECTB PABHBI:
[H20]=0,3momb/11, [Hz] = 0,4 Momn/m1.

3amaua Ned

Jus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLEHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmonw/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS

BeolIpa3ute uepe3 KOHLIEHTpalMKM peareHTOB KOHCTAHThl PAaBHOBECHS CIENYIOLIUX PEAKIUIL:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 k]I x;
COz(r) +C ) = 2 CO(r), AH =+160,5 KI[)K;
CO(F) + HzO(r) =CO, @ T Hop, AH =-41,1 k]I x.

VYKaxuTe HanpaBJIEHUE CMEIIEHUS XUMUYECKOTO paBHOBECUS ITUX PEaKLUi: a) IPU MOHUKEHUU
TeMIepaTypbl, €CIU JaBJI€HUE IOCTOSIHHO; O) NpM IOBBIILIEHUM JAABICHUS, €CIM TemIeparypa
[IOCTOSIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nmomamHem 3amanum 1mo Teme «PacTBOphI»: TmepBas, BTOpas, TPEThd W IIATas 3a0a4d
orieHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe Bojbl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
osoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MI?

PaccuuraiiTe: a) MaccoByl OO BEIIECTBA B pacTBope; ©0) MOJSIPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHLIC MWOHHBIC YPAaBHCHUA peaKHI/II\/JI
B3aMMOJICHCTBUS CIEAYIOIIUX 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 YPAaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba’* + CrO,# — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3agaya Ne4

Berancnure pH 0,05M pactBopa cepHOU KUCIOTHI.

3amaua N5



Kakwue u3 ciaenyrommx comneit moasepratorcs ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHUS THIpPOJIM3a COOTBETCTBYIOIUX coyel. Kakoe 3HaueHune pH (<
W= 7) UMEIOT PacTBOPBI ATUX COJIEH?

3amagya Neb
Haiinure npoussenenue pacrsopumoctu PhCly, eciiu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro

COCIMHCHNA.

Jlomaimnee 3aganue No 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

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

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

VYKaxuTe TUN KaKI0H peakivu.

PaccunraiiTe SJIEKTPOABIDKYIIYIO CHIIy M ONPEICIUTE HAMpaBICHUE CaMOIPOU3BOIHHOIO
MpPOTEKaHUs  TMEpPBOM  peakuuud TMpU  CTAaHJAPTHBIX  YCJIOBUSAX,  HCIOJNB3ysd  3HAYCHUS
OKHCIIUTEILHO-BOCCTAHOBHUTEIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Haubl 1Be okucnutenbHo-BocctaHoBUTenbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMANIOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOW peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI PEAKIIUH.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBD: IepBasi 3a/1avya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 Gamna.

3amayga Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOAHBIX TMPOIECCOB W  MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOPA3yIoIeH peakiuy, MPOTEKarome MpH paboTe raabBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA] aHOJa PaBHBIM CTAaHIAPTHOMY 3HAYEHHIO, PAcCUMTAMTE KOHIICHTPAIHIO
KaTHOHOB METaJlla B KaTOJHOM pacTBope, pu KoTopoii DJ]C ranbBaHHYECKOTO JIEMEHTa YMEHBIITHTCS
Ha 0,02B.

3amaya No2



[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YPAaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU AJIEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) BO
BJIQ)KHOM BO3IyXe€.

Onpenennure yObUTh Macchl aHOJA MPU KOPPO3UH B KHCIOW cpene 3a 20 MHH, €CId CKOPOCTh
kopposuu cocrapmwia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMU, IPOUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Borancnure ¢akTHueckoe KOJUYECTBO METalla, MOJYYEHHOTO Ha KaToJe HpPU AJIEKTPOJIH3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

VYKkaxuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BHIX0Oa METAJLJIA TI0 CPABHEHUIO C PACUETHBIM.

KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIE BONPOCHI 110 TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMudYeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUS KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTANbIN 00pa30BaHMs BELIECTBA.
TermmoBoit 3¢ddexr xmmuyeckoit peakuuu. DaxTopsl, BIMAIONME HA TEMIOBOH 3ddekt
XUMHUYECKON peaKIuH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CueacrtBus u3 3akoHa I'ecca.

9.  DHrpomnus Kak GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TepMOJIUHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. DOmueprus ['u66ca.

13. HanpasieHue caMONpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk~ wd PR

KOHTpOJII)HbIe BOITIPOCHI IO TEME «XHMHYeCKasi KHHETHKA»

Xumunyeckast KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PEryJINPOBaHMSL.
BiusiHue KOHLIEHTpaIMK HAa CKOPOCTh XUMHUECKON Peaklny (3aKOH JAEHCTBYIOLIMX Macce).
Binustnue Temneparypsl Ha CKOpOCTh XuMHuueckoi peakuuu. [Ipasmno Bant — N'odda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas Juarpamma.

Kpusas Maxkcgenna — bonbiimana. DHepreTuyeckuii 0apnsep.

Karanurnueckne CUCTEMBI.

BimmstHue karanuzaropa Ha CKOPOCTh XMMUYECKON PEaKIUu.

0. T'oMOreHHBIH U reTeporeHHbI KaTanus.

11. KonebaTenbpHbIe peaKIINH.

12. Xwumnueckoe paBHoBecre. OOpaTuMble U HEOOpaTUMBIE PEAKILINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xumuueckoro paHoBecus. [Tpunnun Jle—1llatense.

15. BuwusHHE KOHLEHTpPALMH, 1aBICHUS U TEMIIEPaTypBhl.

16. ®a3oBble paBHOBECHS.

17. ®da3oBble 1UarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

BOoo~NoOR~WLNE

KonTtpouabsHbie Bonpocsl 1o Teme «PacTBopbn»



7.

[TonsiTue pactBopa. PactBopuMoOCTh BelecTBa. PacTBOpUMOCTh rasa.

8.  PactBoprl. CrnocoObl BbIpa)X€HUS KOHIEHTpAIlMM PAacTBOPOB (MaccoBas MAOJs, MOJspHas
KOHIIEHTpALUs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).
9.  KomnmuraruBHble CBOMCTBA pacTBOPOB. VneanbHbII pacTBOD.
10. 3akownsl Payns: | (toHomerpudeckuii) u |l (30ymumrockonuaeckuii 1 KpPOCKOTTMIECKHUH ).
11. Ocmoc. OcmoTrueckoe napienue. Cxema ocMOMeTpa.
12. KucnoTHO-OCHOBHBIE B3aUMOJICHCTBUS BEIIECTB.
13. HonHnas Teopusi KUCIOT M OCHOBaHHMH AppeHuyca. OCHOBHBIC MOHSATHS U TOJIOKEHHUS TEOPHH
AppeHnuyca.
14. luccommarusi KHCJIOT, OCHOBaHHUH M COJEH C TOYKH 3pCHHUS HOHHOW TEOpHH AppeHHmyca
(mpumepsl).
15. Crenens nuccounanuu. CuiabHbIE U cl1a0ble JIEKTPOIUTHIL.
16. Huccoumanus cnadbbix snexTponnToB. KoHcTaHTa Arcconmaum.
17. 3akon pazbaBneHust OcTBaiba.
18. Peaxiuu moHHOrO 0OOMEHA MEXKIY JIEKTPOIUTaMu (Ha MpUMepe peakiuid 00pa3oBaHUs C1adoro
AJEKTPOJINTA, OCAKA U raza).
19. TIpousBeneHue pacTBOPUMOCTH.
20. Honnoe npousBeqeHNe BOAbl. BOTOPOAHBIN U THIPOKCUIBHBINA TOKA3aTEINH.
21. Tunponus coneit. TUMBI THAPOTU3A COJICH.
22. KonuuecTBEHHBIE XapaKTEPUCTUKH MPOIIECCa THIPOIH3A.
23. @axTophl, BIUSIONINE HA TIPOIECC TUAPOIIN3A.
KonTpoJibHbIe Bonpocskl 0 TeMe «/lucnepcHbie CHCTEMbI»
1. I'ereporennsie cmecu. [{ucnepcHbie CUCTEMBI.
2. HucnepcHocth. Knaccudukanum 1ucrnepeHbIX CUCTEM.
3. Konmoumusie pactBopsl. JInopuinbHbie 1 Tn0()OOHBIE KOITIOUIBI.
4.  CnocoObl MOTy4eHHs KOJUIOUAHBIX PACTBOPOB.
5. CrpoeHune KOJJIOUIHBIX YaCTHLl.
6. IIpaBmio ®asuHca — [leckona.
7. YCTOWYMBOCTH KOJUTOMIHBIX cucTeM. CTaOMIM3aTopHI.
8.  Koarynauus 1uo@uiabHbIX U JIHOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJUIOUJIOB.
10. Koarynsmus KOJUIOMIHBIX PaCTBOPOB 3JIEKTPOJIUTAMH.
11. TIpaBumno lyneue — 'apau. Koarynupytomias criocoOHOCTb.
12.  OnTHueckue cBOCTBA KOJIOUAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.
KonTposbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb
1.  OcHOBHbIE NOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKIHil.
2.  OKHCIUTEILHO-BOCCTAaHOBHUTEIHHBIC CBOMCTBA BEIIECTR.
3.  Baxwneiimme oKUCINUTENN U BOCCTAHOBUTEIH.
4. Tunbl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEaKIUi (IPUMEPHI).
5. OKHMCIHUTETbHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAL.
6. VYpasuenue Hepucra.
7. CocraBiieHHE OKUCIIUTEIHO-BOCCTAHOBUTENBHBIX PEaKIUil.
8.  HampaBnenne OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIHN.

KOHTpOJIbH])Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I‘ICCKI/IC CUCTEMBD»



11.
12.
13.
14.
15.

DIeKTpoXuMuIecKkre cucteMbl. Kiaccudukarus 3IeKTPOXUMHAYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iena «MEeTaul — pacTBOPY.
IManpBarmveckmii 3emeHT Jlanusmasa — Skoowu.

DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3mepeHne dIeKTPOMHBIX IMOTEHIMATIOB. Psa  CTaHAApTHBIX AJIEKTPOJIHBIX MOTCHITMAIOB.

CBoiicTBa METAJUIOB B COOTBETCTBUU C UX IIOJIOKEHUEM B Py HAIIPSDKEHUH.

16. VYpasuenue Hephcra.

17. DOnexTtponus pacmiaBoB U pacTBOpOB. KaTonHbIE U aHOIHBIE NIPOLIECCHI.
18. OOweauneHHbIN 3akoH Dapanes. Beixox 1mo Toky.

19. Koppo3sus meramioB. Kinaccuduxaiuss Koppo3HOHHBIX MPOIIECCOB.

20. Xwumudeckast KOppPO3Hs.

21. DnexTpoxuMHuUecKas Kopposus. AHOAHOE OKHCIIEHHE MeTallla M KaTOJHOE BOCCTaHOBJICHUE
OKUCIIATESL.

22. Tlpumepsl KOPpO3UHU B KUCIION Cpelie U aTMOCPEPHOI KOPPO3HH.

23. CKopocTh KOPpO3UH.

24. 3ammTa METAJIOB OT KOPPO3UH.

25. 3amuTHBIC TOKPBITHSL.

26. DIEKTPOXMMHYECKHE CIIOCOOBI 3alUThl OT KOPPO3UU METAILIOB.

27. XWMUYECKHE UCTOYHUKH TOKA. ['albBAHHMUYECKUN DIIEMEHT.

28. XuMHYECKHE UCTOUYHUKU TOKA. AKKYMYJISTOPBI.

29.

XUMHYEeCKHE HCTOYHHUKHN TOKA. TOIUIMBHBIC DJIEMEHTEI.



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemblie pe3yJbTaTbl O00y4YeHHUS] W OLIEHOYHBIE CpPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSTh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMaTHUECKU armapar, METOIbl aHaIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO U
SKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH TPO(eCCHOHAIBHBIX 3a1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUIsI XUMHUYECKOI'O aHAJIN3a BELLECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIHH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrusi B XOJ€ Peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3y, AH = -92,2 xJIk. YKaxure HalpaBlIeHUE CMEILEHHsS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) PU MOHMWKEHUU TEMIIEpaTyphl, €CIU JaBJICHUE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst uis npurorosyenus 2 i 0,25M pactopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cMemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaHJIapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HAYEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINHU, TPOUCXOIAIIEH MpH dnieKTposnse pactBopa CoSOy4 Brrunciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IPUYMHBI YMEHBIIIEHHS BbIXOJa METAJIJIA [I0 CPABHEHUIO C PACYETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuil 3aKOHbI TEPMOJUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON JTUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconnanus KUCI0T, OCHOBaHUH, conieil. AM(pOTEpHbIE IIMEKTPOIHUTHI.
17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnopunbabie u 11odoOHbIE KOJIIOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24. DIIEKTPOXUMUYECKHE CUCTeMBbI. 3akoHbI Dapajies. DIEeKTPOAHBIN MOTEHIIUAT.

25. INanpBanm4eckwmii 3emenT Jlanusisa Axoou.

26. DIIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBIA MPOLECCHl IPHU AEKTPoIM3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3un. CriocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, xjmopua menu (1), oxcua yrmepona (1V), oxcua
ceuHua (ll), rugpokcun amomMuHus, ruapokcus amMmoHus. CocTaBbTE€ ypaBHEHHS BO3MOXKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI okcuia xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus Fe304: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obpatumoii peakiun FesOu) + Hypy = 3FeO) + H O 3anuiure BbipaxkeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOT€ U CIUIaBJsieTcs cO Iienouybto. Yto
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BbIIENHATCA INpu mnpoxoxaeHun 48250 Ki
arieKTpuuecTBa yepe3 pactBop xyopuaa maprania (l1)? CocrtaBbre cxemy 3JEKTpOJIM3a 3TOTO
pacTBopa.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. AnroMuHHMIA cKIleTiaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoJaupoBaTh B Cpelie CEpHOU
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBbI AJICKTPOXHUMHUECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmuma 1
Homep O6beM, M Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosBnenust peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocHu adciucc koHmeHtparuio Na,S;0s3, a Ha ocw opaMHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN THOCYIb(haTa HATPHs.




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

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOHM ¢opme mo OuseraMm, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

@aureno» - OOYUAIOUIMICS JEMOHCTPHUPYET IOPOTOBBI ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/ACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, O0YJAIOIINNCS UCTIBITHIBACT 3HAUYNTEIIBHBIE
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3aU4TEHO» - 00YUaIOIIHIICS HE MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



