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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

Jucuumimrnaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrpaMMBl.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

I'eonorus

be3onacHOCTb KU3HEEATEIbHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS
AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCSA TOJKEH
001a/1aTh CIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI[ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

VYK-1 CnocoGeH oCylIecTBIATh KPUTUYECKUI aHaIW3 MNpOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYIO CHTYaIllMl0 KaK CHCTEMY, BBIABIAS €€
COCTaBJISIFOLIME U CBA3U MEXIY HUMH
YK-1.2 Kputnuecku orieHuBaeT HaIGKHOCTh UCTOYHUKOB HH(pOpMauu, paboTaeT ¢

MPOTUBOPEUNBON WHPOpPMAIEl U3 pa3HBIX HCTOYHHKOB, OIMpEAeNseT
npoOensl B HMHPOPMALMKM, HEOOXOAUMOM HJisi pEIIeHUs] MPOOIeMHON
CUTVAIINH, U IPOEKTUPYET NPOLIECCHI 10 MX YCTPAHEHUIO

YK-1.3 Pa3zpabatbiBaeT U colepiKaTenbHO apryMEHTHUPYET CTPATEeTHUI0 PEelIeHUs
MpoOJEMHON CUTyallMM Ha OCHOBE CHUCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOAOB; CTPOMT CLEHAapUU pealu3aliid CTPATEeTuH, OmIpenemss
BO3MOYKHBIE PUCKH U TIpeIaras MyTH UX YCTPaHEHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 8,6 aka/1. 4acos:

— ayIuTOpHas — 6 akaJi. 4acoB;

— BHEAyIUTOpHAs — 2,6 aKaJl. 4acoB;

— camocTosiTeabHas paboTta — 126,7 aka. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHas paboTa E z ®opma TeKyIIero
=
Pazpmen/ Tema 2 (B axaz. acax) > Bux . KOHTpOJIA Kon
> & © | camocTosiTensHO# | ycreBaeMOCTH U
JUCIIUILIAHB R [~ . | KoMIeTeHuMH
o & paboThI TIPOMEKYTOYHOM
n1a6. |mpakr. | € & ATTECTAIIN
Jlek. Z 3 i
3aH. 3aH. | QO &
1.
CaMOCTOSTEIILHOE
n3ydeHHe yaeOHoit
qu Ha z:oﬁ 3amuTa VK-1.1,
1.1 Xumuueckast TepMOTHUHAMHUKA 20 e );T . KOHTPOJIBHOM VK-1.2,
PaTyph; paboThI. VK-1.3
- pereHne
KOHTPOJIbHOU
paboTsl.
CaMOCTOSTENILHOE
H3ydeHne y4eOHOM
qu Ha z:oﬁ 3amura YK-1.1,
1.2 XuMnueckass KHHETHKA 22 e );T . KOHTPOJIBHOM VK-1.2,
PATYDEL, paboThI. YK-1.3
1 - pereHne
KOHTPOJIbHOU
paboTsl.
- ohopmieHue
OT4YETA 10
71a00paTOPHBIM
aboTam;
P ’ Samura
CaMOCTOSITENIEHOE nabopatopHoi YK-11,
1.3 PacTBOpBI 2 1 24,7 .| pabotel. 3ammra VK-1.2,
U3y4yeHHe yaeOHon .
N KOHTPOJIbHOM YK-1.3
¥ HAYYHOU
paboThI.
JIUTEPaTYpHI;
- peleHue
KOHTPOJIbHOU
paboThI.




CaMOCTOSITEIbHOE
n3yueHne y4eOHOH

L HAVAHO amura VK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 20 e };'; . KOHTPOJIBHOM YK-1.2,
PaTyphl; paboTHL. VK-1.3
- peleHue
KOHTPOJIBHON
paboThL.
CaMOCTOATETbHOE
15 H3yq;}:;e y;ngOH Samura VK-1.1,
OKHUCIINTENIBHO-BOCCTAHOBUTEILHBIE 1 20 e };'; . KOHTPOJIBHOM VK-1.2,
IPOLECCHI PaTyphl; paboThL. VK-1.3
- peleHue
KOHTPOJIBHON
paboThL.
- oopmiIeHUE
oT4eTa 1o
1a60paTOPHBIM
paboTam; ammra
CaMOCTO;ITEHLHOE J1abopatopHoi YR-L1,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 2/0,41 20 | pabotsl 3amura VK-1.2,
HsyreHHe y%? ron KOHTPOJIbHOI VK-1.3
11 HayHOH paboTsl
JIUTEPATYPBI; ’
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 4/0,41 126,7
Hroro 3a cemectp 4/0,41 126,7 SK3aMeH
Wrtoro no nucuuriinHe 4/0,41 126,7 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajnu30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3anMooOydeHus (mapHyr padoTy) TpeX BHJIOB: CTaTHuYecKas Iapa, JWHAMHYECKas IMapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOUTH TeCT, MpOoaHaIM3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
ITpencraBneno B npuiaoxxeHuu 1.



7 OueHOYHBbIE CPeACTBA AJs NPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true = (mara oOpamenus: 14.02.2022). - MakpooObekT. - TekcT : 3JIEKTPOHHBIH. -
Ceenenus nocrynnsl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObekT. - TeKCT : 3IEKTPOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : IIEeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:
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HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo60HO 0eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIIMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DOnexTpoHHas 0a3a MEPUOAMYECKUX H3JIaHUI
East View Information Services, OOO
HauunonansHast
undopMaiMonHo-anaautuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
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MIPOMBIIIIJICHHONW COOCTBEHHOCTHY
Poccuiickas T'ocynmapcTBeHHass OuOnIMOTEKA.
Karanoru
OneKkTpoHHbIE pecypchl Oubmmorexku MITY
uMm. I'.11. HocoBa
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MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, TTepeIauu U MpeICTaBIeHUs UHPOPMALIUH.
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MaTepHalbl: TAOJIUIIbI, CXEMBbI, TIAKaTHI.

[Tomemenust st caMmocTosTeNbHOM paboThl oOydarommxcs. OcHarenue: [lepcoHanbHBIC
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Ocnamenue: Crenmnaxu, cei@bl 1711 XpaHeHHs] yueOHOro o6opyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
n1abopaTOpHOTO 000PYJOBAHUS.
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6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM paboThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydaroUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOUCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK W HA IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJIUTOPHYIO, IPOUCXOJIAILYIO BO BpEeMsI MMOATOTOBKH 00YYarOIUMHUCA OTUETOB MO J1a0OpaTOPHBIM
3aHSTUSM U BBIMOJIHEHUS JOMALITHUX 3a/IaHUM.

AymuTopHass caMmoOCTOsTENbHAs paboTa OOYyYalOmMXCs MOpPEArnoiaraeT  MpPOXOXKICHHE
TECTUPOBAHUS 10 KaXJAOMY pa3eiy AUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MPAKTUUYECKHE
3aaHusA, OTBCTBI Ha KOTOPLIC Tpe6y10T FJIy6OKOFO MNOHMMAaHHA H3YUYCHHOI'O MaTcpuajia. Tectnl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXIOMY BOIPOCY MpelajaraeTcsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBIACTCS IyTEM
COIIOCTABJICHHUS MOJYUYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAJUTIOB B K101 Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eCckasi TEPMOJAMHAMHUKAY: MIEPBBIE IECTh 3aJIaHUI OILICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECIATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

[Tpu paccMOTpeHHH XUMUYECKON PEAKITNH cucmemMd 03HAYaeT:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHl XUMHUYECKOU peaKuu
B) PpEaKIMOHHBIN COCYl
I) HCXOJHBIE PEareHThl U MPOAYKTHI PEAKIIUU
[TepBsiii 3aK0H (TIEpBOE HAYAI0) TEPMOJIMHAMUKHA MATEMATHUECKU 3alUCHIBAETCS TaK:
a) PV =vRT B) K = Agp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
B sk30TepMuUecKoil peakuu:
a) SHTAJNBINS PEAKIIMOHHOW cucTeMbl noBeiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu otpunareicH (Q< 0)
B) DHTAJBIUS PEAKIIMOHHOW cucTeMbl yMeHbIaeTcs (AH< 0)
T') IaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIIIACTCS
CrangapTHbie TEIUIOBbIE () (PEKTH MTPUHITO 0003HAYATE:

a) AUcr B) Q 10137
6) AHozgg P) AHct
Kaxkne n3 npruBeieHHBIX peaKkIui ABISIOTCS SHI0TEPMUYECKUMHA?
a) 1/2 Np+ 3/2 H,=NH3 , AH = — 46 K]I»x/mMomb
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/mMomb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I»x/momb

Kakas u3 HammcaHHBIX HUXKE pEaKIMid OTBEYAaeT TeryioTe oOpa3oBaHMs Okcuzaa azora ( || ) B
CTaH/IaPTHBIX YCIOBHAX?

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

6) N+1/20,=NO r) NHz+ 520, =2NO+3H;0
[Tpu BoccTanoBneHuu 16T okcuaa Meau( || ) mo peaxkuu :



CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmiock 22 /I TEmIoThI.
OuTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmum  NiO ) + C (paguny = Ni o + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE

CaMOIIPOU3BOJIBHOTO TEUEHUS PEAaKLIMY IIPU CTAaHAAPTHBIX YCIOBUSX U Ipu TemnepaTtype 627°C.

BemtectBo AH®293  (KJI>x/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpagun) 0 5,74
Ni 0 29,9
CO (p -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
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. Kak u3MeHsieTcst SHTPOMHSI IPU Pa3IOKEHUU KapOoHaTa KabIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMCHBIIIAETCS T') HE 3HAI0
10. JTanHas peakius:
2KCIO3 (TB) —2KCl (TB)+302 (r) AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 00OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMudeckasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a1aHUS
ouenusarorcda B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oanna.

Tecr Ne 1

1. Paznen XuMuM, U3y4arolMi CKOPOCTU U MEXaHU3Mbl XMMUYECKHX peaKIUi, Ha3bIBaeTCs

a) XUMH4ecKasi TepMOJUHAMUKa

0) TEpPMOXUMHS

B) XMMHYECKasi KHHETUKA

2. CKOpOCTh XUMHUYECKOW Peakluu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJHOCTHIO PACXOYETCsl OJTHO U3 UCXOJHBIX BEIIECTB

0) U3MEHEeHHe KOJIMYECTBA BEIIECTBA PEareHTOB (WIM MPOJIYKTOB) PEAKIMU B €AMHUILY BPEMEHH B
enuHNIle 0o0BeMa

B) KOJINYECTBO BEUIECTBA POJLYKTOB PEAKIIMA K MOMEHTY OKOHYAaHUSI peaKkLuu

3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW Peakinu?

a) MOIIb T ¢

0) Ge3pa3zmepHas BETMYMHA

B) MOJIB” ¢

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLnui?

a) OT IPUPOJIBI PearupyroIMX BEeIECTB

0) OT TeMIepaTypsl

B) OT 00beMa PeakIIMOHHOTO cocya

5. CocTOsIHuE XMMHUYECKOT'O PAaBHOBECHUS 0OPAaTHUMBIX IPOLIECCOB KOJUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOLYKTOB peaKLuu

0) SHEpruei aKTUBHU3AIUU



1)
2)
3)
4)

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anuchIBaeTCs BIpaKeHUE JJIsI CKOPOCTH PEaKIIUn

4 NO o T 6H,O0=4 NH3(r) +5 Oz(r)

a) V = k[NO]"[H,0] 6) V = k[NH;3][O;] B) V = k[NOJ*[H,0]°

7. Kak 3anumiercs BeIpakKeHHE /711 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 TuarpaMMe IMoKasbIBaeT 3HaYCHUE TEeIUIOBOro A dexra peaxium?

ayl E_*%

.
5) 2 r 2

A
/A ;
—y Y

XOJ1 peaKIu

B) 3

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKESHHOW Ha TUarpaMMe K Bonpocy 8?
a) 9K30TepMHUUECKas peaKius
0) sHIOTEpMUYECKAs PeaKIUs
B) peaKIIMsl OMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCs BIEBO.
a) IPY IOHM)KEHUH TeMIIepaTypbl
0) Ipyu MOBBILIEHUH TEMIIEPATYPHI
B) MU MOBBIIICHNY JIaBICHUS
11. ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIi TemnepaType KOHCTaHTa PAaBHOBECHUS PaBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIIMS BOJOpoa paBHa 1,2 MoJb/l. BeiuncnuTe HCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBoOpsI

B Tectax mo Teme «PacTBOphI»: mepBOe 3amaHuEe OlleHWBaeTcs B 1 Oaii; BTOpoe, TpPEThE,
4eTBEepTOE, MATOE U IIeCTOe 3aaHus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 Gama.

Tect Nel

1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIAIIETCS B BHJIC
2K* +SO4” = K;S0,

Cu?* +S0,% + 2K* + 20H™ = Cu(OH),4 + K,SO,

CuSO, + 20H™ = Cu(OH),d + SO,*

Cu** + 20H™ = Cu(OH){

2. Macca (B r) xnmopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Ins nonasienus rugponusa xjaopuaa xpoma (I1I) cneqyer



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

N00aBUTh COJISTHYIO KUCIIOTY
N00aBUTH MIETOYb
pa30aBUTh PacTBOP BOAOH
MOBBICHTDH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, NMPUIOTOBIEHHBIM M3 TUApPOCyib(ara KaablMs U BOJBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIINH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHUE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLLICHUE
Macchl BELECTBA K Macce BOJIbI
KOJINYECTBA BEIIECTBA K 00bEMY BOJIBI
Macchl BELIECTBA K Macce pacTBopa
KOJINYECTBA BEILIECTBA K 00bEMY pacTBOpa
8. K cmaObiM 251eKTpoanTaM OTHOCUTCS . ..
THJIPOKCHUL AaMMOHUS
THIIPOKCHU/T KaJIHsI
XJIOpUJL KaJIbLIUs
MapraHioBasi KucjioTa
9. M3BecTHO, UTO BOJAHBIE PAacTBOPbI MHOTUX COJIEHl MOTI'YT MMETh ILEIOYHYIO WJIM KUCIIYIO Cpeny.
[IpyuuHoOi 3TOTO ABIAETCA ...
3JIEKTPOJIN3 COJIeH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
T'HJIpaTUPOBAHKE COJICH
TUAPOJIU3 COJIEH
10.3nauenue PH uwcroii Boast ipu 25°C cocraiser
11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcurer um. I.J11.Hocosa

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olleHHBaroTcA B 1 Oaiut; IsITOE U 1IeCTOE 3aaHusl - B 3 Oaja.

Tect Nel

VYkakuTe pa3Mepbl 4aCTUIL KOJIOUIHBIX CHCTEM

1) w™eHbiie 1 HM

2)  Gomsire 100 HM

3) orl M go 100 M

Kakue noHBI CrIOCOOHBI BBI3BATH KOATYIISAINIO KOJJIOWA, YACTHUIIBI KOTOPOTO MMEIOT MOJIOKUTEIbHBIN
3apsan?

1)  KaTHOHBI

2)  aHUOHBI

3)  TOJISApHBIC MOJIEKYIT

JInst Kakoro 3JIeKTPOJIUTa TOPOT KOAryJSIHHM KOJUIOHIA C TOJOKHTEIBHO 3apsUKEHHOM YacTHIIEH
JOJKEH OBITh HAMMEHBIINM?

1)  xyopua Kamus

2)  cynbbaT Kamus

3) oprodocdar kanus

Muiiesuia 3011 KMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOH 3JIeKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3aropa?

1)  xmopun xene3a (111)



2) Boda
3)  TUAPOKCH[ KaJus

5. Tlpu B3aumonerictBum 20 mu 0,001H murpara ceunna (1) ¢ 10 mu 0,02H cynbsdara kanust obpaszyercs
30116 cynbdata cuHIA (11). K kxakoMy 37eKTpoay J0MKHBI TepeMeNaThCsl YaCTUIIbI TUCTIEPCHOM (ha3bl
IIPH DIIEKTpOn3e?
1)  HaxomsTCs B COCTOSHUHM TUHAMHUYECKOT'O PAaBHOBECHS
2) K Karoay
3) Kk aHomy

6. B nBe konObl HanKTO 1O 50 MIT 30J151 THIPOKCUAA Kele3a. J[ist Toro 4ToObl BBI3BATh KOATYIISIIUIO 30JI5
nmoTpedoBanoch 700aBHUTh: B IepBYI0 — 5,3 Mt 1 H pacTBopa xmopuna kanus; B apyryro — 18,7 mi 0,001H
pactBopa ¢ocdara HaTpus. BeraucauTe mopor Koaryssiui KaxI0To JIEKTPOIUTA.

OKHCIAUTETbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo teme «OKHUCIMTEIHHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE U IATOE 3aJaHus oleHuBaroTesa B 0,5 Oaa; mectoe — B 1 6aii; ceibMoe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 OasUIoB.

Tecr Ne 1

1. OxucauTeNh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaeT CBOM ICKTPOHBI
2. [Iporniecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC ATOMBI IIPEBPAIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TOJOKUTEIbHBIN 3apsi/] NOHA YMEHBIIIASTCS
3) OTpHLATENbHBIH 3aps/1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakinii kK OBP nucnponoplinoHpoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTHI, HAXOASIINECs B CPeTHEN YacTH MePHOIUUSCKOM CHCTEMbI
5. CreneHn OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAHABIUBAETCA JI0 ...
1)  xaruona Mn?*
2)  manranar-mona MnO,”
3)  okcuaa mapranmna (1) MnO
7. B peakiun, mpotekarotei mo cxeme CraSg + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPTaroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakIny, PUBEACHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma ko3¢ purmentoB B peakuun KMnO, + HC oy = ... paBHa
1) 30 2) 26 3)35



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

3J1eKTp0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHYECKHE CHCTEMBI». IEPBOE, BTOPOC M IIATOC 3aJlaHus
OILICHUBAIOTCS B 1 6ajut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gaa.

Tect Nel
DNEeKTPOAHBIA MTOTEHITUA ONIPEACIISIOT 110 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kinaneiipona
Bonbimana
Appennyca

Paccuuraiite DJIC ransBanndeckoro snemenTa Mg|MgSO,||CuSO4|Cu npu cranaapTHBIX YCIOBUAX
—-2,03

-2,71

2,71

0,81

Kakne npoayKTsl 00pa3yroTcst Ha KaToAe MPH AIIEKTPOJIN3E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJT

cepebpo

a30THAas KUCIIOTa

KHCIIOPOJ

VkaxuTe cymMmmy KO3QPHUIIMECHTOB B yPaBHEHUH 3JICKTPOIH3a pacTBopa Hutpata meau (11)

12

11

10

8

Kakas n3 npuBeIeHHBIX OKHUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIMI MIPOTEKAET CaMOIIPOU3BOJIEHO B
MPSIMOM HaIPaBJICHUH?

FeSO,4 + Cu —...

CuSO,4 + Fe —...

CuSO4 + Na —...

HCI+Cu —...

Brrauciute Maccy IMHKA, MOMYYEHHOTO TPU AJIEKTPOJIH3e Cynb(ara IUHKA, KOTOPHIA MPOBOAWIH B
tedeHue 20 cex mpu cuie Toka 1A

2,1-107"

0,05

0,013

6,7-10°°

[TpuBenuTE CXEMBI SJIEKTPOIHBIX MTPOIECCOB M MOJIEKYIISIPHOE YPAaBHEHUE PEAKIINH, IIPOTEKAIOIICH TIPU
AJIEKTPOXMUMUYECKON KOPPO3HUH TajbBaHonapsl ZN|Mg B cepHOKHUCIION cpezie. B oTBeTe ykaxute cymmy

K03 (HULIHEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.
6

5
4
8

Breaynuropnas camocrosiTerbHas paboTa 00ydaromMXCcs OCYIIECTBISCTCS B BHJIC WU3YYCHUS

JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKoi marepuana; opOpMICHHS OTUYETOB IO
nabopaTOpHBIM paboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEIbHOM padoThI

CTYACHTOB IO TeMaM

Jlomamuee 3agaaue No 1




no TeMe «XMMHYecKas TEPMOIUHAMHUKA»

B momarmiHeM 3a1aHuu 1Mo TeMe «XUMHUYECKas TEPMOJANHAMUKA»: ITepBast 3a7ada OIIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHs PEAKIIMH [P CTAHIAPTHBIX yCIOBHsX i mpi  Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TOIJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAMJIEHHOrO H3MEHEHMsI SHTPOIMH.
PaccuuraiiTe TemiepaTypy Hadajna peaKkLyH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), nonb3ysch
CTaHJAPTHBIMH TEIUIOTaMHU 00pa30BaHMs pearupyroummx BemecTB. CKOJIbKO TEMJIOThl BBIACIUTCA WIN
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

6)2 CO @ T O, o= 2 COz () AH =-566,2 k]JIx.

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

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

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIHUUUTh JaBlIeHHE B CHCTEME B JBa pasa?

3amaya Ne2

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

3amaua Ne3

HaiinuTe HavaibHBIE KOHIIEHTPAIIUN UCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (n + H2O ) = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALUU PEArUPYIOIIUX BELIECTB PABHBL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAMN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + Hzo(r) =CO, o T Hop, AH =-41,1 k]I x.

VYKakuTe HanpaBlieHUE CMEIIEHUs XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUil: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.



Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no teme «PacTBopel»: mepBas, BTOpas, TpeThbd W IMATasg 3aJauud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3agaya Nel

B xakom o0beme Bojibl ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onosa (I1) ¢ mmotHocThIO P = 1,405 1/MN?

PaccuuraiiTe: a) MaccoByl JOJIO BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YpaBHCHHSI peakIuid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 1O JABa MOJIEKYJSPHBIX YPABHEHUS PEaKUUi K CIETYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3agaua Ned
Beranciure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxkue u3 cnenyrommx coneir noaseprarotes ruaponusy: NaySiOs. Cu(NOs),. KBr? Cocraebre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPHI ATUX COJICH?

3agauda Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

B nomamaem 3ananuu o teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaeTcs B 1,5 Gama; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKaXuTe THI KaXKI0W PEAKIINH.

Paccumraiite >SJIEKTPOABMKYIIYI0 CHIy W OIPEAESIUTE HANpPaBIECHUE CaMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluud  NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX MOTSHIIUATIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO3; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3agayga Ne2



CocraBbTe YpaBHEHUS OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,0—

NaCrO, + H;O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3agaya Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIC mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonmp3ysick TaONMUIEH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJABUKYILEH CUIIbI PEAKLIUH.

Jlomaninee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CUCTEMbI»: TIepBas 3a7a4a OllCHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBpTe DIIGKTPOHHO-MOHHBIE ypaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

yYpaBHEHHE TOKOOOpa3yIoIIel peakiuy, MpOoTeKarouleid mpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) rasbBaHMYECKOTO 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHUYECKOTo 371€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenute cxeMbl SICKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOH Koppo3uu ranbpBanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Ornpenenure yObUTh MAacchl aHOa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

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

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Boeruncnute (akTuueckoe KOMMYECTBO METallla, MOJTYYEHHOTO Ha KaTOJe MPH JIIEKTPOIIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasmia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIEC TPHYMHBI YMEHBIIICHUS BHIX0/Ia METallIa IO CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJIAHHUE

3aganue 1. OxoHyaHHe AJIEKTPOHHOH  (OPMYIIBI
....65%6p" . Yiaxure MOJIOKEHHE JJIEMEHTa B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIIY, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTE 3JEKTPOHHYIO (OpPMYITY
CTpOeHHe aToMa aToMa »3JEMEHTAa. YKaXHUTe 3IEKTPOHHOE CEMENCTBO,
MeTajul WIH HEMeTall. CocraBbTe
AJIEKTPOHHO-TPAPUIECKYyI0 (GOpMYyITy IJisi yKa3aHHBIX

3JIEKTPOHOB B HOPMAJILHOM COCTOSIHUH.




3aganme 2. VYKa3zaTh BCe KBaHTOBEBIE 4YHCIA JUIA
JJIEKTPOHOB, OTBEUYAIOIIUX CIEAYIOIIEH SJIEKTPOHHOMN

hopmyne 5p6

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU IOMOILU
KucioTHo-0cHOBHBIE CBONCTBA KOTOPBIX MOKHO OCYIIECTBUTH CJICYIOIINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—>Na,[Zn(OH)4]
3aganme 1. Jliis peakiun FesOuk) + Hoqy = 3Fe0k) + HOr
OTpe/IeIUTe BO3MOXKHOE HAIPaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHHUs PEaKLUUU IPH CTAHIAAPTHBIX YCIOBUSX U TIPH

Tema 3. Temriepatype t =1227°C, ecnm TeruioBoit addexr 10

XuMUuYecKasi TEPpMOJAUHAMUKA

3aJITAaHHOM TeMIIepaTypbl He U3MEHHTCSL.

VYKaxure: a) BBIIEIACTCS WM TOIIIOMACTCS SHEPTHs B XOZIE
peakiyy;, O) TPUYMHY HAWICHHOTO W3MEHEHUSI SHTPOIUH.
Paccunraitre Temrieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE H IPOUCXOIUT cMeHa 3HaKa AG.
3ananue 2. Berurcimre TeroBoil ekt peauyu 3FesOu
+ 8Alx) = 4ALOsx) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMUA ~ OOpa30BaHMsl  PEArHpyIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BbIIETUTCS (TIOTJIOTUTCS)
ipy 00pa3oBaHKM BelliecTBa Fe B koimuecTse 56 17?

Tema 4.
XHAMHYEeCKasad KHHEeTHKA "
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii kKo3(h(dUIKMEHT peakuuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMM: a) HpU
MoBbIIEHUH TemmepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJCHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOupy + Hopy =
3FeO) + HoOr3anmummre BblpaXkeHHe KOHCTAHThI
paBHoBecust AH®, kJlx =+69,8. Ilpemnoxure criocoObt
YBEJIMUYEHUS! KOHIIEHTPAIMH NPOJIYKTOB pEaKlnu.

Tema S. PacTBopsl

3aganme 1. B 180 mi Bogs! pactBopeno 20 r cynbdata
Mmapranua. [lonyuuiics pactBop miotHocTsio 1,101 r/mi.
Beruuciure MOJISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U
MOHHO-MOJIEKYJISIPHbIE YPaBHEHUsI peaKivi
B3aMMO/JICHCTBUS B paCTBOPAX MEXKIY:

Bi2(804)3 " NaOH; F9C|3 u H,S;

NH4,OH u MnCly; HzSO4 " Ba(OH)z.
3ananme 3. CocTaBbTe HOHHO-MOJEKYJISIpHBIE H
MOJICKYJIIpHBIC ypaBHeHHs ruapoiuza coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umeror
pacTBOPBI ATUX COJICHT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBONMCTBAa BeIleCTB

SaI[aHI/Ie. MCTOIIOM QJICKTPOHHOT'O 6aﬂcha HOI[6€pI/ITe
K02 GUITUEHTHI B YPABHEHHSIX, YKAKATE OKUCIUTEID U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA

H3zPO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,0

CuSO4 + H3PO;, + H,O = CuH + H3PO4 + HSO4

Tema 7.
3JI€KTp0XI/lMI/l‘{eCKI/[e CUCTEMbI

3aganue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
06p3.30BaHHOFO IJ1aCTUHaAMHM U3 METaJIJIOB

Zn wu AQ, IOTPY>KEHHBIX B paCTBOPBI UX COJICH C
KOHL[GHTpaHI/Ieﬁ HMOHOB MCTaJIJIOB




A™ =0,0ln B™ =0,05

1) cocTaBbTE CXEMY rajibBAHHUECKOTO AJIEMEHTA;

2) HAIUIIUTE YPaBHEHHUS SJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yrolien peakiinu;

3) paccumTaiiTe MEKTPOABIKYIILYIO CUITY
rajibBaHUYECKOr0 JIEMEHTA.

3ananme 2. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB (aHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEaKINH, TPOXOISAIICH MPH IJIEKTPOIHU3E
paciiiaBa win pactBopa siekTpoauta  pacmiaB CaCl;
BoruncnuTe Maccy MeTasuia BhLACTUBIIETOCS HA KaToje,
€CJIM JIEKTPOJIN3 TPOBOIMIM Mpu cujie Toka A =10,0. B
Te€4eHHe BpeMeHu = 2,5 4.BbIxoa Merasuia o Toky Br
cocraBun  98%.

3ananue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
MPOIIECCOB M MOJIEKYJISIPHOE YpaBHEHUE PEAKIIUH,
MPOTEKAOIIEH TIPU ANEKTPOXUMHUYECKOM KOPPO3UHU
ranpBaHomnapel: Pb - Sn

a) B KHCIIOH cpene;

0) B atMoc(epe BIaKHOTO BO3IyXa.

KoHTpoJibHbIe BOPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMUYEeCKasi TEPMOANHAMH KA

OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoanHaMudyeckne napameTpsl U QyHKIIUH COCTOSTHHUS CHCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTANbIN 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOH A(deKT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GyHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk~ wdE

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHYecKasa KHHETHKA»

Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PETYITUPOBAHMS.
BnusiHue KOHIIEHTpai Ha CKOPOCTh XUMHUYECKON peakluy (3aKOH JIEHCTBYIOIINX Macce).
BnusiHue Temneparypsl Ha CKOpOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Todda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEpreTudecKas JuarpaMmma.

KpuBast Makcsenna — bonbsiimana. DHeprerudeckuit 0apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKOUM pPEeaKIUu.

0. T'oMOreHHBIN U TETEPOTCHHBIA KaTaJIN3.

11. KonebarenabHbIE peaKIHH.

12. Xwummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.

BOoo~NoUOR~WNE



14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.
15. BiusiHMe KOHUEHTpAIMH, 1aBJICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1UarpaMMBbl ISl OJJHOKOMITOHEHTHBIX CHCTEM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2.  PactBopbl. CnocoObl BbIpa)k€HUS KOHIIEHTPAIMM pacTBOPOB (MaccoBasi JOJsI, MOJIApHas
KOHIEHTpALUs1, MOJISIPHAs KOHLEHTPALlKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

Komnurarusasie cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.

3akonsl Payns: | (tonHomerpudeckuii) u |l (30yuiHocKoMMYeCKUit 1 KPUOCKOTTMYECKHUH ).

OcMmoc. Ocmotrueckoe napieHue. CxemMa 0CMOMETpA.

KucnorHo-ocHOBHBIE B3aUMOCHCTBHSI BEILIECTB.

. Honnas Teopus kucioT u ocHoBaHUI AppeHuyca. OCHOBHBIC TMOHSTHS U TOJIOKEHUS TEOPHH
Appenuyca.

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

9.  Crenens nucconanuu. CHIBHBIC U C1a0bIe JIEKTPOJIUTHL.

10. [uccoumanus caabbix 31eKTpoanuToB. KoHCcTaHTa TMCCONMALINN.

11. 3akon pazbasnenus OcTBaibaa.

12. Peakiuu noHHOrO 0OMeHa MEXIy JEKTPOIUTaMH (Ha MpuMepe peakluuid o0pa3oBaHUs CIadoro
AJIEKTPOJINTA, OCAJIKA U raza).

13. IIpousBeneHue pacTBOPHUMOCTH.

14. VonHoe npousBeneHuEe BOAbL. BoIOpOoAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tmaponus coseid. TUIBI THAPOIN3A COICH.

16. KonmnyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3a.

17. ®akTopsl, BAUSIIONINE HA TIPOIECC THAPOIIN3A.

No gk ow

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cmecu. /lucniepcHble CUCTEMBI.
HucnepcHoctsb. Kitaccudukanuu 1ucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CniocoOblI 1osty4eHus KOJUIOUIHBIX PACTBOPOB.
CtpoeHne KOJUTOUTHBIX YacTHULl.
IIpaBuno ®dasuca — [leckona.
Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophl.
Koarymsiuust nuo@uiibHbIX U JIHO0GOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.
0. Koarynsius KOJUTOHTHBIX PACTBOPOB JIEKTPOIUTAMH.
11. TIpasuno Ulynsue — l'apau. Koarynaupyromias ciocoOOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RO ~NoOT~WNE

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TTOHATHS TEOPUU OKUCITUTEITHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.
OKHCIIMTEIFHO-BOCCTAHOBUTEIIbHEIE CBOMCTBA BEILIECTB.

Baxneinme okuCINTEIIN X BOCCTAHOBUTEIIH.

Tunbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TIPUMEPHI).
OKHUCIINTEIFHO-BOCCTAHOBUTEIIBHBIM ITOTCHIINAIT.

VYpasuenue HepHcra.

S~ wh P
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CocraBlieHHE OKHCINTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ.
HaHpaBHCHI/IC OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/II\/JI.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1me CHUCTEMBID»

DnekTpoxuMudeckne cuctembl. Kimaccudukarus 3eKTpOXUMUIECKIX TTPOIECCOB.
DJIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HA TPaHULIEC pa3esa «MEeTalll — paCTBOP».
I"anpBanuveckuii anemeHT Janussa — SIkoou.

DJIEKTPOABMIKYIIAS CUJIA FaJIbBAHUYECKOTO JIEMEHTA.

N3MepeHne »SIEKTPOIHBIX MOTEHUUAIOB. Psii  CTaHAAPTHBIX HIEKTPOAHBIX IMOTEHIIMAIOB.

CBOI/ICTBa METAJIJIOB B COOTBETCTBUHU C UX ITOJIOKEHUEM B PSIIy HANIPSIKEHUH.

6. YpaBuenue HepHcra.

7. DnexTpoiu3 paciiaBoB U pacTBOPOB. KaToaHbIE U aHOIHBIE IPOLIECCHI.
8. OO0benuHeHHBIH 3akoH Dapanes. Beixoa 1mo Toky.

9.  Koppo3sus meramioB. Kinaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCICHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTES.

12. Tlpumepsl KOPpO3UH B KHCIION cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTh KOpPpO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHMUECKUN HIIEMEHT.

18. Xwumudeckue UCTOYHUKH TOKA. AKKYMYIISTOPBI.

19.

XHUMHYECKHE UCTOUHUKHU TOKA. TOIIMBHBIC 3JIEMEHTEI.



INPUJIO)KEHHUE 2
7. OneHOYHBIE CPeICTBA /1JIsl IPOBE/ICHUsI IPOMEKYTOUYHOM aTTecTAlMU

HpOMe)KYTO‘-IHaSI arrecranus nUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHIXXCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a Ol'IpCI[GJ'IGHHBIfI nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBedeHHS
NMPOMEKYTOYHOM ATTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

YK -1: CnocobeH ocyIiecTBIsATh KpUTHUECKUN aHAIIU3 MPOOJIEMHBIX CUTYalluii HA OCHOBE CUCTEMHOT0 MOX0/1a, BEIpadaThIBaTh CTPATETUIO IEHCTBUI

VK-1.1: AHaIM3UPYET MPOOICMHYIO Ilpumepnvle npakmuueckue 3a0anus:
CUTYALIUIO KaK CUCTEMY, BbISIBIISIS €€ 1. Onpenenure TepMOIMHAMUYECKYIO BO3MOKHOCTD ITpoTekanus peakuun CaO ) + 2 Co =
cocTapiiitonye u cBsi3u Mexay Humu | = CaCy () + CO(py, AH; = 460 /I npu cTaHgapTHBIX yciaoBUsAX. Paccunraiite TemmnepaTrypy Hadana

peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCy)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

2. T'omoreHHass peakuusi npoTekaer mo ypasHeHuto H; ¢y + I, n = 2 Hly). Hauanpnas
KOHIIEHTpanusi Bogopoxa 2,1 mone/n, monma 1,5 monbe/1. Bo CKOMbKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

3. B 2 n pactBopa ruspokcuia kanbius conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. Paccumraiite crnemyromue KoHueHTpauuu nonydusiierocs pactsopa: o(Ca(OH)z); Cy; Cox;
Cm; N(Ca(OH)2) u N (H20); T.

4. Omnpenenute MNPOAYKTHl pEeaKUMM B CIEAYIOUIMX B3auMojeicTBusax. Hanummure wux B
MOJICKYJISIPHOM U MIOHHOHU (popMax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

5. HantmcaTh MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUs peakuunit ruaponmnsa coneit: KsPOs; NapSOy;
ZnC|2.

6. CocTaBbTe ypaBHEHHS] OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + H,O —.

7. Hammcats 5SJIEKTPOHHBIE YPAaBHEHHMs DSJIEKTPOAHBIX IIPOLIECCOB, YPAaBHEHUE CyMMapHOMU
TOKOOOpa3yrouieil peakuuu, BeMUCIUTh JJIC raJpBaHMYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [AI**1=0,001 monb/x1, [C0%*]=0,1 Mous/mL.

YK-1.2: Kputnuecku oneHnBaeT HaJIeKHOCTh Ilepeuens meopemuueckux 6onpocos:

MCTOYHHUKOB HH(pOpMaIHu, padboTaer
C MPOTUBOPEUNBOM HHPOpMaILHEH 13

pPa3HBIX HWCTOYHHKOB, OMNpEACISIeT
poOEeITbI B uH(popMaluu,
HE00X0TUMOiA TUIS pelieHus
poOIeMHOI CUTYalluH, u

1. OCHOBBI XMMHMUYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, (YHKIIUU COCTOSHUS CUCTEMBI. [IepBblil 3aKOH TEPMOIMHAMUKH.

2. DHepreTuka XMMHYECKHUX IPOIECCOB.

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

4. OHutponus. YpaBHeHue bonbimana. Bropoil u TpeTuii 3akoHbI TEPMOIUHAMUKH.
5 Ouneprus ['n66ca. HanpapiieHNs1 XUMHUECKUX TPOIIECCOB.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

MPOEKTUPYET MPOIECCHl IO
YCTPaHEHUIO

ux

6. Xumuyeckasi kuHetuka. CKOpocTh XuMuueckon peakuuu. CpeaHss U UCTUHHAS CKOPOCTH
peaxkuuu. Kunerndeckas kpusasi.

7. CKopocCThb peakIiui U METO/IbI €€ PeryIMpPOBAHHUS.

8. Baustnue Temriepatypsl Ha cKOpocTh peakuuu. [lpasuno Bant-I'odda.

9. DHeprus akTUBALMKU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaTUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl 1 KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblIii Karamus.

12. Xumndeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

13. Cwmemenune xumudeckoro pasHoBecus. [Tpunnun Jle larense.

14. PactBopbl. CrtocoObI BBIpaKCHHSI KOHIICHTPAIUN PACTBOPOB.

15. PactBopsl anektponutoB. CTeneHb U KOHCTAHTA 3JIEKTPOJIUTUYECKONW JUCCOLMAIMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconumanus KUciaoT, OCHOBaHUM, coneil. AM(OTepHbIE IEKTPOIUTHIL.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHUS U PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUIPOIH3a.

20.  Jucnepcusie cucrembl. Knaccudukanus. Jlnopunbabie n mmodoOHbIe KOIIOUIBI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarynsiust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa BEIIECTB. Knaccugukarus
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

24. DNEKTPOXUMHUYECKHUE CUCTEMBI. 3aKOHBI Papajes. DNeKTPOAHBIN OTEHIUAIL.

25. lManpBanmdeckwmii anement lanuamsa Axkoou.

26. DNEKTPOXUMHUYECKHAE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [I[puMeHeHne 31eKTpoIn3a.

27. DneKTponu3. AHOJHBIN M KaTOJHBIA TPOLIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppo3uu. CriocoOb! 3alUThl METAJUIOB OT KOPPO3HUH.

Ilpumepuvie npakmuueckue 3a0anus
1. g peakumu CHy ) + CO, () = 2 CO ) + 2 Hy () onpesiennTe BO3MOXKHOE HAIIPABICHUE
CaMONPOU3BOJIHOTO TEYEHUS PEAKIINH ITPU CTaHJAPTHBIX YCIOBHSX U IpH  TeMmriepatype T =927°C,




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

eclii TemmoBo 3¢(deKT peakuuu 00 3aJaHHOW TeMmIepaTypbl HE HM3MEHHUTCS. YKaxuTe: a)
BBIJICJIICTCSl WIIM TIOTJIOLIAETCS SHEPrus B XOJE peakuuu; 0) NMpUUMHY HAWICHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadaja peaKiiHu.

2. Bripaszute uepe3 KOHIEHTPAIMKA PEareHTOB KOHCTAHTHI PAaBHOBECHUS CIEAYIOUIMX PEaKLUil
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLUi: a) MpU MOHIKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIH TEMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIUTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 1 0,25M pactopa?

4. Kakue wu3 crnepyromux cosed moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJCKYJSPHbIE ypaBHEHHUS THAPOIU3a COOTBETCTBYIOIIMX cosield. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJICH?

5. 3oisb rEApOKCHIA MarHus mosydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOTY4EHHOTO 30JI1 W HAIUIIATE
dbopMyIy ero MUIIEIUIHI.

6. PaccunraiiTe >eKTPOABIKYIIYIO CHIY U ONpPEIETUTE HalpaBICHUE CaMOMPON3BOJIHLHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, HCIIOJNB3YS 3HAUCHUS
OKHUCIINTEIFHO-BOCCTAHOBUTENBHEBIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX TMPOLIECCOB U MOJEKYJSPHbIE YpaBHEHHs peakiuii,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIa)KHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPU KOPPO3UU B KUCIIOH cpese 3a 20 MuH, eciu
CKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-MOHHBIE YPABHEHUS AJIEKTPOAHBIX IMPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEAKIINH, TPOUCXOIAIICH MpH dieKTposn3e pactBopa CoSO4 Brramcnure
(pakTHUECKOE KOMMYECTBO MeTaslia, MOoNydeHHoro Ha karome mpu siekrpoinze Co(NOs)z, ecnu
DIIEKTPOJIM3 TPOBOJMIM B TedeHWH | 4. Beixom Meramna mo TOKy coctaBui 85%. Ykaxwure
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

YK-1.3

Pa3pabatpiBaeT M cojepxKaTenbHO
APrYMEHTUPYET CTPATETHIO PEIICHUS
MpOOJIEMHON CHUTyallud Ha OCHOBE
CHUCTEMHOTO "
MEKJIUCIUIUIMHAPHOTO  MOJAXOJOB;

Ilpumepnvie npakmuyueckue 3a0anus:

1. OmpenenuTh, ¢ KaKUMH W3 YKAa3aHHBIX HUKE BEIIECTB MOXET B3aMMOJCHCTBOBATH PacTBOP
TUAPOKCUAA Kanus: WomoBogopoaHas kucnorta, ximopun meau (ll), oxcun yrmepoma (1V), oxcun
ceunua (ll), rugpokcun amoMuHus, ruApokcua aMMoHus. CocTaBbTe ypaBHEHHUS BO3MOMXHBIX
peakiuii B MOJIEKYJISIPHOW U MOHHO-MOJIEKYJISIpHOH (opMax.




Kon Nuaukatop AoCTHXEHUS
OueHOYHbIE CpEeACTBA
WHJUKaTOpa KOMIIETEHIIMH
CTPOUT  CIIEHAPUU  peaIU3alUHn 2. Ompenenute BO3MOKHOCTH BOCCTAaHOBJICHHMS OKcuaa ene3za FesO, yriepomom mnpu
CTpaTeruy, OIpeelss BO3MOXKHBIC | CTAaHAAPTHBIX ycioBusax, u temmneparype 1100 K. Peaxkuus Bocctanosnenus Fes04: Fe30yg) +4C
pucku u npemaras  nytd  uX [ == 3Fey) +4CO
yCTpaHEHHUs 3. TemneparypHblif K03(h(HUIIMEHT peaku paBeH 2,5. Kak H3MEHHUTCS CKOPOCTh PEaKIUH: a) IPH

noBbIIIeHHH TeMriepatypbl oT 60 mo 100°C; 6) npu oxJaXIeHUH pPeaknuoOHHON cMmecu OoT 50 10
30°C?

4. s obparumoit peakuun Fe304x) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHNe KOHCTAHTHI
paBHoBecust AH°, k/bx = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MIPOTYyKTOB
peaxIuu.

5. Ilpm mnpoKaJMBaHMHM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii TOPOMIOK, KOTOPBIH
pacTBOpsieTCsl B KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTE€ M CIUIABIAETCA CO Ienoybto. Uto
npeJCTaBisieT co0oi 3To coennHenne? Hanmummre ypaBHeHNs BCEX yKa3aHHBIX PEaKIU.

6. CKoIbKO MUJUIMIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C IMIOTHOCTHIO 1,84 r/mi
notpedyercs s npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa MU B KaKOM KOJUYECTBE BBIACHATCS Tpu mnpoxoxaeHun 48250 Kin
aJeKTpUUecTBa 4epe3 pactBop xisopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnroMuHUM ckilenan ¢ Meablo. Kakoif u3 MetamioB OyAeT KOppOaUpoBaTh B Cpelie CEpHOMU
KHUCTIOTHI ¥ aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMBI AIEKTPOXUMHUUYECKON KOPPO3HH.

9. [IpoBecTu aHaNM3 BIUSHUS KOHIICHTPAIIMA HA CKOPOCTh XUMHYECKOW peaKIuu
Na;S;03 + HpSO4 = S + SOz + NaSO4 + HyO mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBecTu
00paboTKy MOTYYEHHBIX TAHHBIX C UCITOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA.
Pe3ynbTarhl ONTOB NpPEACTaBUTH B BUJIE TAOIHUIIBI 1.

Tabmuna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
OITbITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosBnenus peaknuu, 102,
MOJIB/JI MYTH, C ¢’

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

[To manHBIM TaOIUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCYyNb(aTa HATpHs, OTIOXKHB Ha OCH aOciucc kKoHueHtpamuto Na,S;0s3, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUK THOCY/Ib(haTa HATPH.




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

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

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

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUHM YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — oOOydYaroIIMIiCS AEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS [IPH aHATUTHYECKUX OTepallusiX, IEPeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAaHAAPTHBIE CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHWH, yYMEHHUI, HaBBIKOB, OO0y4aroLIUiics
VCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU IPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

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

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






