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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)
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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.
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nocrymabl Takke Ha CD-ROM.
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; 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.
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r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

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
[TouckoBass cucrema Axagemus Google
(Google Scholar)
Wudopmanmonnas cuctema - EnuHoe OKHO
JI0CTyMa K MHPOPMAIIMOHHBIM pecypcaM
®denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxnenne  «®enepanpubiii  mucruryr|URL: http://wwwi.fips.ru/
MIPOMBIIIIJICHHONW COOCTBEHHOCTHY
Poccuiickas T'ocynmapcTBeHHass OuOnIMOTEKA.
Karanoru
OneKkTpoHHbIE pecypchl Oubmmorexku MITY
uMm. I'.11. HocoBa

9 MaTepuaJibHO-TEXHHYeCKOe o0ecreyeHrue TUCIUNIHHBI (MOTYJIs1)
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VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUH JIeKIUMOHHOro Tuma. OcHaleHue:
MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, TTepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHble aymuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUM, TEKYILEro KOHTPOJS M MPOMEXYTOYHOH aTrectanuu. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
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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MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydaroUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaODOpaTOPHBIX 3aHATUH, TaK M HA IUJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYIUTOPHYIO, IPOUCXOISIIYI0 BO BPEMS MOATOTOBKH OOYYAIOIIMMUCS OTYETOB 10 JTAOOPATOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/laHUM.

AymuTopHass caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT MpPOXOXKICHHE
TECTUPOBAHUS 10 KaXJAOMY pa3eny JUCHHUIUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U MPAKTUYECKUE
3a/laHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TMOHMMAaHWs HW3YYCHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWJIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBISETCS IyTEM
COIIOCTABJICHHUS MOJNYUYEHHBIX Pe3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAJLTIOB B Kaxk 1ol Teme Kypca — 10.

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

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaya.

Teer Ne 1

ITpu paccMOTpEHUU XUMHUECKOW Peakluu cucmema O3HAYaer:
a) HCXOIHbIE PeareHThI
0) MPOAYKTHl XUMHUYECKOU peaKuu
B) PpEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl pEaKIIuU
ITepBblif 3aK0H (TepBOE HaYa0) TEPMOJUHAMUKHA MaTEMaTHUECKH 3aMChIBAETCS TAK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
B sk30TepMuUecKoil peakuu:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEaKIIMOHHON CHCTEMBI MIOBBIIIACTCS
CrannaptHble TerioBbie 3((HeKThl MPUHATO 0003HAYATD:

a) AUcr B) Q 10137
6) AHozgg P) AHct
Kaxkne n3 npruBeneHHbIX peaKkIui SABISIOTCS S3HI0TEPMUYECKUMHA?
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

Kakasg w3 HamucaHHBIX HWXKE peakIMid OTBEYaeT TersoTe oOpa3zoBaHMs oOkcuzaa azota ( || ) B
CTaH/IaPTHBIX YCIOBHAX?

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

6) N+1/20,=NO r)NHz+5/20, =2NO+3H;0
[Tpu BoccTanoBneHuu 16T okcuaa Meau( || ) mo peaxkuu :

CUuO () + C (rpagur) = CU (¢ + CO (), morsotmsock 22 /I TEmIoThI.

OuTanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmum  NiO ) + C (pagumy = Ni o + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAaKLIMY IIPU CTAaHAAPTHBIX YCIOBUSIX U Ipu TemnepaTtype 627°C.

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

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType
627°Cu TeMieparypy Hayaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCst SHTPOMHSI IIPU Pa3NI0KEHUU 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 NMPOTEKATh
a) B MPSIMOM HaIpaBJIEeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUN T') HE 3HAI0

XuMuueckass KHHETHKA

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

Tecer Ne 1

1. Pazgen XuMuM, U3y4arolMi CKOPOCTU M MEXaHU3Mbl XMMUYECKHX peaKIUi, Ha3bIBaeTCs
a) XUMH4ecKasi TepMOJUHAMUKa

0) TEpPMOXUMHS

B) XMMHMYECKasi KHHETUKA

2. CKOpOCTh XUMHUECKOW peakluu — 37O ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJJHO U3 UCXOJHBIX BEIIECTB

0) U3MEeHEeHHe KOJIMYECTBA BEIIECTBA PEareHTOB (WIM MPOIYKTOB) PEAKIMU B €AMHUILY BPEMEHH B
enuHNIe 0o0BeMa

B) KOJINYECTBO BEUIECTBA POJLYKTOB PEAKLIMA K MOMEHTY OKOHYaHUSI peakLuu

3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakinuu?

a) MOIIb T ¢

0) Ge3pa3zmepHas BEIMYMHA

B) MOJIB” ¢

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

a) OT IPUPOJIBI pearupyroIMX BEeIIECTB

0) oT TeMnepaTypbl

B) OT 00beMa peakIIMOHHOTO cocy/a

5. CocTOosHuE XMMHUYECKOI'O PABHOBECHUS 0OPAaTUMBIX IPOLIECCOB KOJUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOLYKTOB peakLuu

0) SHEpruei aKTUBHU3AIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcst BIpaKeHHE AJIsl CKOPOCTH peaKIUu



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

a) V = k[NO]"[H,0] 6) V = k[NH3][O;] B) V = k[NOJ*[H,0]°

7. Kak 3anumercs BeIpakKeHHUE JIJI1 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 [uarpaMMe IMoKasbIBaeT 3HaYeHUE TeIUIOBOro  dddexra peaxium?

ayl E? .
4
0) 2 2
v
B) 3 Y
/A ;
—y Y

v

XOJI pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIIUH, H300pKESHHOW Ha TUarpaMMe K Bonpocy 8?
a) 9K30TepMHUUECKas peaKius
0) SHIOTEpMUYECKAsT PeaKIUs
B) peaKIIMsl OMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCs BIEBO.
a) Y IOHM)KEHUH TeMIIepaTypbl
0) Ipu MOBBILICHUH TEMIIEPATYPbI
B) MIPH MOBBIIICHNY JIaBICHUS
11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIi TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBEeCHas1 KOHIIEHTpAIIMsS BOJOpoa paBHa 1,2 MoJb/l. BeiuncnuTe UCXOAHYIO KOHIIEHTPAIUIO
BOJIOpO/Ia.
a) 1,2
0) 3,5
B) 5,0

PacTBOpsI

B Tecrax mo Teme «PacTBOph»: TepBOe 3alaHue OICHHWBaeTcs B | 0amr, BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOE 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIAIICTCS B BHJIC
1) 2K" + S0, = K,SO,
2) Cu* + S04 +2K" + 20H = Cu(OH)2{ + K,S04
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu*" +20H™ = Cu(OH).,4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Ins nonasienus rugponusa xjaopuaa xpoma (I1I) cneqyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n00aBHUTH MIETOYD



3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

paz0aBUTH pacTBOP BOJOH
MOBBICUTH TEMIIEPATYPy
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBIEHHBIM U3 TUApPOCYIb(parTa KalblUsig U BOJBI, CyMMa
KO3 GHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBOpHMOCTH OKcanmata cepebpa pasHa 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEIIECTBA — 3TO OTHOLLICHUE
MAacchl BEUIECTBA K Macce BObI
KOJINYECTBA BEIIECTBA K 00bEMY BOJIBI
Macchl BEUIECTBa K Macce pacTBopa
KOJINYECTBA BEIIECTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoanTaM OTHOCUTCH ...
TUIPOKCHU aMMOHHUS
THIIPOKCHU/T KaJIHsI
XJIOPUJ KaTbIIHs
MapraHioBasi KucjioTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WM KUCIYIO Cpeny.
[IpyuunoOii 3TOTO ABIAETCA ...
ANEKTPOIIU3 CONeH
JUCTIPOIIOPIMOHUPOBAHUE COJIEH
TUIpaTHPOBAHUE COJEH
TUAPOJIN3 COJIEH
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 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
olieHHBaroTcA B 1 Oaiut; IIsITOE M 1IeCTOE 3aaHusl - B 3 Oaja.

Tect Nel

VKaxuTe pasMepbl YaCTHI[ KOJUIOMIHBIX CHCTEM

1)  wmenbie 1 M

2)  Gomsire 100 HM

3) orl M go 100 M

Kaxue noHBI CITOCOOHBI BBI3BATH KOATYJISIIUIO KOJUIOU/IA, YACTHI[BI KOTOPOTO MMEIOT TIOJIOKHUTEIBHBIN
3apsan?

1)  KaTHOHBI

2)  aHUOHBI

3)  TOJNSApHBIC MOJEKYIT

JIsl KaKoro SJIEKTPOJIUTA TMOPOr KOATYISIMU KOJUIOMA C IMOJOXKHUTENBHO 3apsDKCHHOM YacTuiel
JOJKEH OBITh HANMEHBIITAM?

1)  xyopua Kamus

2) cynbbart Kaaus

3) oprodocdar kanus

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

KaKOH 3JIeKTPOJIUT UTPAET POJIb HOHHOTO cTabuimu3zaropa?

1)  xmopun xene3a (111)
2) Bona
3)  TUAPOKCH] Kalus



5. Tlpu B3ammonericteum 20 miu 0,001H murpara ceunna (1) ¢ 10 mu 0,02H cynbsdara kamust o6paszyercs
30116 cynbgata ceunna (11). K kakoMy 37eKTpoy JOKHBI TepeMeIaThCcsl YaCTHIIBI AUCTIEPCHON (hasbl
IIPH DIIEKTpOH3e?
1)  HaxomsTCs B COCTOSHUM JUHAMUYECKOTO PAaBHOBECHSI
2) K Karoay
3) Kk aHomy

6. B nBe konObl HanuTO 1O 50 MIT 30J151 THIPOKCUAA Kele3a. J[iist Toro 4ToObl BBI3BATh KOATYIISIIUIO 30JI5
nmoTpeboBanock 1006aBuTh: B epByo — 5,3 M 1 H pactBopa xmopuaa kanws; B ipyryro — 18,7 mu 0,001 H
pactBopa docdara HaTpus. BeraucauTe mopor KoaryJsiiui KaKI0ro JIEKTPOJINTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIOB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEICHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpaibHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] NOHA YMCHBIIIASTCS
3) oTpuIATEeNbHBIN 3aps1 HOHA YBETHUHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuiroHpoBaHus NPUHAJIEKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHUTEISIM OTHOCSTCH ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  DIEMEHTHI, HaXOIAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-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, mpotekarotiei mo cxeme CroSg + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiny, MpUBeIeHHON B Boripoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1me CHUCTEMBbI



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)

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6asut; TpeThe U 4eTBepTOoe 3amanus— B 1,5 6aa; mectoe u cenpbMoe — B 2 Oaa.

Tect Nel
DNEeKTPOAHBIA MTOTEHITUA ONIPEACIISIOT 10 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kinaneiipona
boabmmana
AppeHunyca

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

-2,71

2,71

0,81

Kakwne npoayKTsl 00pa3yroTcst Ha KaToAe MPH AIIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa’?

BOJIOPOJT

cepebpo

a30THAas KUCIIOTa

KHCIIOPOJ

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

12

11

10

8

Kakas u3 npuBeIeHHBIX OKHUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MIPOTEKAET CAaMOIIPOU3BOJIEHO B
MPSIMOM HaIPaBJICHUH?

FeSO,4 + Cu —...

CuSO4 +Fe —...

CuSO4 + Na —...

HCI+Cu —...

Brrauciure Maccy IMHKa, MOYYEHHOTO MPH AJIEKTPOJIH3e Cynb(ara IUHKA, KOTOPHIA MPOBOAWIHA B
teyeHue 20 cex mpu cuie Toka 1A

2,1-107"

0,05

0,013

6,7-10°°

[TpuBeauTE CXEMBI JIEKTPOIHBIX MTPOIECCOB U MOJIEKYIISIPHOE YPAaBHEHUE PEAKIINH, IIPOTEKAIOIICH TIPH
AJIEKTPOXMUMUYECKON KOPPO3UH TajbBaHonapel ZN|Mg B cepHOKHUCIION cpezie. B oTBeTe ykaxute cymmy

K03 (HULIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.
6

5
4
8

Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXCs OCYIIECTBISCTCS B BHJIC WU3YYCHUS

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

BapuaHThl TEMAaTHYECKHX JOMAIIHUX 3aJaHUH 1JIs1 BHEAYIMTOPHOI CaAMOCTOATEIbHON padoThI

CTYACHTOB IO TeMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYECKAasi TEPMOTUHAMHKA»




B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TePMOIMHAMUKAY: TIepBast 3a/1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6am.

3agayua Nel

Jia peakunn CHy oy + CO2 () = 2 CO () + 2 Hy () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOU 3 (dEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICIACTCS
WU TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; 0) MpUUYMHY HAWJACHHOTO H3MEHEHHUS HHTPOIIUU.
PaccuuraiiTe TemnepaTypy Hauajna peakiuu.

3amaga No2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (1), moNB3ysch
CTaHJAPTHBIMHU TEIUIOTaMH OOpa30BaHUs pearupyronux pemecTB. CKOIbKO TETUIOTHI BBIACIUTCS WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hy@y + COz )= CO () + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

6)2 CO @ T 0O, o= 2 COz () AH =-566,2 xk]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

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

3amaua Nel

Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMou peakiuu, korjaa mnpopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEIUUUTh JaBlIeHHE B CHCTEMeE B JBa paza?

3amaga Ne2

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

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), €cnmu paBHOBECHBIE KOHIIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

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

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMK PeareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

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

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUYECKOTO PABHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomamnem 3amanum no Tteme «PacTBopel»: mepBas, BTOpas, TpeTbsd W IMATas 3aJa4ud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel
B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydyenus 3M pactBopa xjopuaa

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

Paccunraiite: a) MaccoByl [IOJIF0 BEIIECTBA B pacTBope; O) MOJSIPHYIO KOHIEHTPAIUIO
HKBUBAJICHTA; B) MOJISUIBHOCTB; T) THTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUYUTE MOJCKYJSpHbIC W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaKluid
B3aUMOJICHCTBHS CIICIYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHiA K CIICIYIONIMM HOHHBIM:

Ba* + CrOs/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3asaga Ne4d
Boeruucnure pH 0,05M pacTBopa cepHOI KUCIOTHI.

3agauda Ne5

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

3agauda Ne6

Haiinure 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 mo teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TepBas 3a1a4a
orieHuBaercs B 1,5 Gamia; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccumuraiite 5SJIEKTPOABMKYIIYIO CHIy W OIPEAECIUTE HAMNpPaBIECHUE CaMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluMud NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX MOTESHIINATIOB:

H] + HsPO, — J, + H3PO3; + H,0O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH:

KMnO; + NaNO, + H,O0—



NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick TaOyMIeld CTAaHAAPTHBIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIIHANIOB, COCTABBTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHue
AJIEKTPOIBIIKYILEH CHIIBI PEaKIIHH.

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

B nomarnem 3aaHuu 1o TeMe « JIeKTPOXUMHYECKHUE CUCTEMBD»: TIepBas 3a/iaya OLCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISpPHOE

yYpaBHEHHE TOKOOOpAa3yIoIIel peakiyy, MPOTEKAoMmeld NpH padoTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C ranpBaHUYECKOT0 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[lpuBeauTe CXEMbl 3JCKTPOIHBIX IPOLECCOB W  MOJCKYJSIPHBIC YPAaBHEHHS PEaKIHiA,
MPOTEKAIOIINX TPU AJIEKTPOXUMHUYECKOH Koppo3uu ranbpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUIb Macchl aHOJA TPU KOPPO3UHU B KUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3aymaga Ne3

CocTaBbTe IIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOMISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHYMHBI YMEHBIIICHUS BEIX0Ia METAIJIA TI0 CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
....65%6p" . Yiaxure MI0JIO’KEHUE 2JIEMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIIY, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITy
CTPOEHHE aTOMa aToMa JJIEMEHTA. YKaXXUTe JJIEKTPOHHOE CEMENCTBO,
MeTaJI I HEMETAJLI. CocraBbTe

AJIEKTPOHHO-TPAPUIECKYyI0 (GOpMYyITy HJisi yKa3aHHBIX
ANIEKTPOHOB B HOPMAIILHOM COCTOSIHUHU.

3amanme 2. VYkasaTh BCE€ KBAHTOBLIE 4YHCIA IS
AJIEKTPOHOB, OTBEYAIOIIMX CIEAYIONIEH SJIECKTPOHHOM




dbopmye 5p°

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

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3aganme 1. Jliis peakiun FesOuk) + Hoq = 3Fe0k) + HO
OTpe/IeINTe BO3MOXKHOE HAIpaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHUS PEaKIMU TPU CTAHIAPTHBIX YCIOBHSIX U IPHU

Tema 3. Temriepatype t =1227°C, ecim TeruioBoit adexr 10

XumMuyeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMIIEpaTyphbl HE U3MEHUTCS.

VYKaxuTe: a) BBIISIACTCS WIH TOTIIOMIACTCS SHEPTHS B XO7Ie
peakiyy; O) TPUYMHY HAWICHHOTO W3MEHEHHUsI SHTPOIUH.
Paccunraitre Temrieparypy, Ipyd KOTOPOW YCTaHABIMBACTCS
PaBHOBECHE U POUCXOIUT cMeHa 3Haka AG.
3ananue 2. Berurcimre TeroBoil ekt peaumu 3FesOu
+ 8Alx) = 4ALOsx) + 9Fek), MONB3YACH CTaHIAPTHBIMH
SHTAJBIMSIMKA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BBIIETUTCS (IIOTJIOTUTCS)
py 00pa3oBaHKy BelliecTBa Fe B konmuecTse 56 1?

Tema 4.
XHAMHYeCKasad KHHEeTHKA H
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii ko3(h(dULIKMEHT peakiuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb pEaKIMM: a) MHpU
MoBBIIEHUH TemrepaTypsl oT 60 mo 100°C; 6) npu
OXJIXKJICHUH peakunoHHoM cmecu oT 50 1o 30°C?
3apanue 2. [l o6parumoit peakunn FesOyy + Hapy =
3FeO) + HoOr3anuimre BblpaXkKeHHe KOHCTAHThI
paBHoBecust AH®, k/[x =+ 69,8. Ilpennoxxute criocoOb!
YBEJIMYCHHS KOHIIEHTPAIIMU POIYKTOB PEaKIUH.

Tema S. PacTBopsI

3aganme 1. B 180 M Bogs! pactBopeno 20 r cynbdata
Mmapranua. [lonyuwics pactBop miotHocTsio 1,101 r/mi.
Beruuciure MONISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJII0 PAaCTBOPEHHOTO
BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI peakiuii
B3aMMOJICHCTBHS B PACTBOpPAX MEXKIY:

Bi2(804)3 54 NaOH; FEC|3 u H,S;

NH4OH u MnCly; H,SO4 u Ba(OH),.
3ananme 3. CocTaBbTe HOHHO-MOJEKYJISIpHBIE H
MOJICKYJISIpHBIC ypaBHeHHs ruaponuza coieir NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) umetror
pacTBOPBI ATUX COJICIT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa BeIleCTB

gaﬂaﬂl/le. MCTOIIOM QJICKTPOHHOT'O 6aHcha HOILGGpI/ITe
K02 GUITHEHTHI B YPABHEHHSIX, YKAKUTE OKUCIUTEID U
BOCCTAHOBUTCIIb, HAITUIIIHUTC 3JICKTPOHHBIC YPABHCHUS
IIPOLECCOB OKNCIICHUA U BOCCTAHOBJICHHUA

H3;PO3; + KMnO4 + H,SO,4 = H3PO4 + MNSO4 + K,SO,4 +
H,0

CuSO4 + H3PO;, + H,O = CuH + H3PO,4 + HSO4

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

3ananue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
06paSOBaHHOFO IJ1aCTUHAMH1 U3 METAJIJIOB

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

A" =0,0lu B™ =0,05

1) COCTAaBbTC CXCMY I'aJIbBAHUYCCKOI'O 3JICMCHTA,




2) HANUIIUTE YPABHEHHS SJICKTPOIHBIX MPOIECCOB U
TOKOOOPAa3yIolel peakiny;

3) paccumTaiiTe MEKTPOABIKYIILYIO CHUITY
rajibBaHUYECKOr0 JIEMEHTA.

3aganme 2. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOLIECCOB (aHOJI MHEPTHBIN ) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOSAIICH MPH IJIEKTPOIHU3E
paciiiaBa win pactBopa siaekTpoiauta  pacmiaB CaCl;
BoruncnuTe Maccy MeTasuia BhIICTUBIIETOCs HAa KaToze,
€CJIM JIEKTPOJIN3 TPOBOIMIM 1pu cuiie Toka A =10,0. B
Te€4eHHEe BpeMeHu = 2,5 4.BbIxoa Merauia o Toky Br
cocraBun  98%.

3ananme 3. CocTaBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOIIECCOB U MOJIEKYJISIPHOE YPaBHEHUE PEAKIUH,
MPOTEKAOIIEH IPU ANEKTPOXUMUYECKOM KOPPO3UU
ranpBaHomnapel: Pb - Sn

a) B KHCIION cpefie;

0) B atMoc(epe BIAKHOTO BO3IyXa.

KoHTpoJibHbIE BOPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XUMHYECKON TEPMOAMHAMUKHU: TIOHATHE CUCTEMBI, BUBI CUCTEM.
TepmoauHaMu4Yeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CHUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (YHKLHUSA COCTOSHUS CUCTEMbI. DHTAbIN 00pa30BaHMs BELIECTBA.
TemoBoit >pdext xumuueckoil peakuuu. PakTopbl, BIMSIONIME HA TEIUIOBOM 3(deKT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GyHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOnpOU3BOIBHOTO POTEKAHUS XUMHUYECKUX PEAKIIHH.

Sk~ wd PR

KOHTpOJII)Hble BOIIPOCHI MO TEME «XuMHuUyeckass KHHETHKA»

XuMuyeckast KuHeTuka. CKOpOCTh XUMUYECKOW peakiiuu U METO/IbI €€ PEryJINPOBaHMSL.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakluy (3aKOH JIEHCTBYIOINX MAacce).
Bnusinue temnepatypsl Ha cKOpocTh xumudecko peakiuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

KpuBast Makcsenna — bonbsiimana. DHeprerudeckuit 0apbep.

Karanutrnueckue cucTeMslt.

BnusiHue katanusaTopa Ha CKOPOCTh XUMUYECKOW PEAKIUH.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTaln3.

11. KonebarenabHble peaKIHH.

12. Xwummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.

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

15. BiusHMe KOHIEHTpALMH, JABJICHUS U TEMIIEPATYPHI.

RO ~No Ok wNE



16. ®da3oBbie paBHOBECHS.
17. ®asoBble AuarpaMmbl IJi1 OAHOKOMIIOHCHTHBIX CUCTCM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

1.  Ilousarue pactBopa. PacTBopuMocTh BeliecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpak€HUSI KOHIEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJISIpHAs
KOHLIEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS J10JIS1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonsl Payns: | (tonHomerpuueckuii) u |l (30yuiHocKonmMYecKuii 1 KPUOCKOTTMYECKHUH ).

OcMmoc. OcmoTtrueckoe napienrue. CxemMa 0CMOMETpA.

KucnotHo-ocHOBHBIE B3aUMOCHCTBHSI BEILIECTB.

. HMonnas Teopusi KUCIOT u OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSTHUS U TOJIOKCHUS TECOPUU
AppeHnuyca.

8.  Jluccommamusi KUCJIOT, OCHOBAaHMH M COJEH C TOYKH 3pPEHUS WOHHOH Teopuu AppeHmyca
(mpumepsr).

9.  Crenens nuccoruanuu. CHIIbHBIC U cIa0bIe JIEKTPOJIUTHL.

10. [uccoumanus caabbix 31eKTpoauToB. KoHcTaHTa TMCCONMALINN.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakiuuu MOoHHOrO 0OMEHa MEXIy JIEKTPOIUTaMH (Ha MpUMEpe peakiuii 0opazoBaHus ciadboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

13. IIpousBeneHue pacTBOPHUMOCTH.

14. VonHoe npousBeneHUE BOAbl. BoIOpOAHBIN U THAPOKCUIIbHBIN MOKA3aTEINH.

15. Tmaponus coseid. TUIBI THAPOIU3A CONICH.

16. KonmuyecTBeHHBIC XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®akTopsl, BAUIIONINE HA IPOIECC TUAPOIN3A.

No ok w

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbBD)

I'ereporennsie cmecu. /lucniepcHble CUCTEMBI.
HucnepcHoctb. Kitaccudukanuu 1ucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI 1osty4eHus KOJUIOUIHBIX PACTBOPOB.
CrpoeHne KOJUTOUIHBIX YacTHLl.
IIpaBuno ®dasuca — [leckosa.
Y CTONYMBOCTD KOMJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJJIOUIOB.
CenumeHTanus KOJUIOUIOB.
0. Koarynsius KOJTOHTHBIX PACTBOPOB JIEKTPOIUTAMH.
1. TIlpasuuno Illlynsue — I'apau. Koarynupytomias cnocoOHOCTb.
12.  Onrmueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
13. DnexTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RROOo~NoO~WNE

KonTtpoJsabHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TTOHATHS TEOPUU OKUCITUTEITHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIbHEIE CBOMCTBA BEIIIECTB.

Baxuelmme OKUCINTENN ¥ BOCCTAHOBHUTEIIHN.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUHN (TIPUMEPHI).
OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHBIN ITOTCHIINAIT.

VYpasuenue HepHcra.

CocTaBieHHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
Hamnpagnenue oKuCIuTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

N~ wWNE



KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1cne CHCTEMBD»

DnekTpoxuMudeckne cuctembl. Kimaccudukarus 31eKTpOXUMUIECKIX TTPOIECCOB.
DNEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa IPAaHULIE pa3iesa «METallll — PacCTBOPH.
I"anpBannveckuii anemMeHT Janusisa — SIkoowu.

DNEKTPOABUKYIIAs CUJia TajlbBAaHUYECKOIO JIEMEHTA.

N3mepenne 3AEKTPOAHBIX MMOTEHIHMANIOB. Psii  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHUHU C UX IOJIOKEHUEM B PSIIy HAMIPSIKEHUM.

6. YpaBuenue HepHcra.

7.  DnexTpoau3 paciuiaBoB U pacTBOPOB. KaTomHbIE U aHOIHBIE NIPOLIECCHI.

8. OO0benuHeHHBIM 3akoH Dapanes. Beixo 1Mo Toky.

9.  Kopposus meraios. Kiaccudukanust KOppo3HOHHBIX POIIECCOB.

10. Xwumwudeckass KOppo3wusl.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHUE METaula U KaTOJHOE BOCCTaHOBJIEHUE
OKUCIIUTESL.

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

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UHU.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHMUYECKUIN DIIEMEHT.

18. Xwumudeckne UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOMIIMBHBIE 3JIEMEHTHI.

arLONE



MNPUJIOXKEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

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) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
MPOMEKYTOYHOM aTTeCTALMHU:



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: AHanmu3upyeT mpoOIeMHYIO Ilpumepnvle npakmuueckue 3a0anus:
CUTYALIUIO KaK CUCTEMY, BbISIBIISIS €€ 1. Onpenenure TepMOIMHAMUYECKYIO BO3MOKHOCTD ITpoTekanus peakuun CaO ) + 2 Co =
cocTapiisitonye u cBsizu Mexay HuMHu | = CaCy () + CO(py, AH; = 460 x/Ix npu cranaapTHeIX yciaoBusx. Paccuuraiite 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
KOHIIEHTpauusi Bogopoxa 2,1 mone/n, noma 1,5 monb/n. Bo CKONBKO pa3 M3MEHHTCS 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 53JIEKTPOHHBIE YPaBHEHHMsI SJIEKTPOAHBIX IIPOLIECCOB, YPABHEHUE CyMMapHOU
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. YpasHeHue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMHUKH.
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. Bnustnue Temriepatypsl Ha CKOpocTh peakiuu. [Ipasuno 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 XUMUYECKOTO 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. Jucconuanus KUciaoT, OCHOBaHHM, 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. Knaccuukanus. Jinodunbabie n 1modoOHbIE KOIIOUIBI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarynsiust KoJTOMIHBIX pacTBOPOB.

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

24. DNEKTPOXUMHUUYECKHUE CUCTEMBI. 3aKOHBI Papajes. DNEeKTPOAHbIN 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. CriocoObl 3alIUThl 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

eciy TemioBo 3¢ ¢deKT peakuu [0 3aJaHHOW TeMIepaTypbl HE H3MEHUTCS. 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 CIEIAYIOUIMX PEeaKLIui
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 MUUTMIHTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 1/mMn
notpedyetcs s npurorosienus 2 1 0,25M pactopa?

4. Kakue wu3 crnepyromux cosed moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe HMOHHBIE M MOJEKYJSPHbIE ypaBHEHHUS THAPOJU3a COOTBETCTBYIOIMX coinel. 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 >MEKTPOABIKYIIYIO CHIY U ONpPEIEIIUTE HAlpaBICHUE CaMOIPON3BOJILHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, HCIIOJNB3YS 3HAUCHUS
OKHUCIINTEIFHO-BOCCTAHOBUTENBHEBIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB U MOJEKYJSPHbIE YpaBHEHHUS peakiui,
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. CocraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHUS AJIEKTPOAHBIX IMPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEAKIINH, TPOUCXOIAIICH MpH dieKTposn3e pactBopa CoSO4 Brramcnure
(pakTHUECKOE KOMMYECTBO METaslia, MONydeHHoro Ha karone mpu siekrpoinze Co(NOs)z, ecnu
DIIEKTPOJIM3 TPOBOJMIM B TedeHWH | 4. Beixog 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 (HUIMEHT peaky paBeH 2,5. Kak H3MEHHUTCS CKOPOCTh PEaKINH: 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
IpeJCTaBisieT co0oi 3To coennHenne? Hanummre 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 mapranua (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 XUMHYECKOU pEaKIIu
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 «OTJIHYHO» (5 OamioB) — oOOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAaHUSIMM, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBILIECHHOMN CI0KHOCTH.

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

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

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuarna, I0MyCcKaeT CylleCTBeHHbIEC OIUOKH, HE MOXKET MOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IOoKa3aTh 3HAHHs Ha
YpOBHE BOCIIPOU3BEIEHUS U O0BsICHEHHSI HHPOPMAIH, HE MOKET M0Ka3aTh HHTEIJIEKTyaJbHbIE
HaBBIKU PEUICHMs] MPOCTHIX 3a]1a4.






