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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




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
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

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

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:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

Oprannueckast XuMHst

dusznyeckas XuMus

DKOJIOTUs

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHHILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

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

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

VYK-1 Cnoco0eH oCyIecTBIATh NOUCK, KPUTUUECKUH aHATU3 U CUHTE3 UHPOPMALMHU, TPUMEHSTh
CUCTEMHBIH [10IX0/1 JIJIsl peIlIEHUs] TIOCTaBJICHHBIX 3aa4

YK-1.1 AHanu3upyer 3a1auy, BblAENss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeliaraéT BO3MOJKHBIE BAapUaHThl PEIICHUs IIOCTABJIECHHOM 3aauu,
OLICHUBAs X JOCTOMHCTBA U HEAOCTATKHU

YK-1.2 Ornpenenser, UHTEPIPETUPYET U paHKUPYET HHOpMAIHIO, TPEOYEMYIO 1JIs
pellleHus TMOCTaBIEHHOW 3aJaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
pa3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 IIpu  oOpabGotke wuHpOpManuu omIM4YaeT (GakTel OT  MHEHHH,
UHTEpIpETani, OIIEHOK, (POPMHUPYET COOCTBEHHBIE MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOM BBIBOJIBI U TOUKY 3PEHHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas padora — 58,05 aka. yacos:
— ayauTOpHas — 57 aKaj. 4acos;
— paeayautopHas — 1,05 akan. yacos;
— camocTosiTeapHas padota — 49,95 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | xouTakTHas pabora E CE( ®dopma TeKyIero
Pazpmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
[— : g O |camocrosTenbHOM | yemesaemocTH 1 KOMITETEHIHII
O [ - 2 5 paboTHI MIPOMEKYTOYHOM
Tex. - | MPAKT- | =0 aTTeCTaluu
3aH. | 3aH. | Q &
1. Xumus
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.1 Xumuueckast TepMOTUHAMHUKA 3 6 10 HOMamHero_ paGoTEL VK-1.2,
3amanus Ne 1; Homamnee VK-1.3
- 3amadue Ne 1. '
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.2 XuMnueckass KHHETUKA 1 3 4 10 AOMAIITHETO paboTL. VK-1.2,
3amanus Ne 2; Homamrnee VK-1.3
- 3amanne Ne 2. '
camocrositenabHoe | TecrtupoBanue.
u3ydeHue y4eOHOH
Y HAY9HOH
JIUTEPATYyPBHI.
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI VK-1.1
4,
1.3 PacTBOpBI 4 6 10 AOMAITTHETO paGoTh.. VK-1.2,
3aganus Ne 3; Jomamnee VK-13
- 3amanue Ne 3. '
camoctosiTenbHoe | TectupoBanue
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




- oopmieHHE

oTyera 1o
nabopaTtopHoOr
paborte; 63amma . YK-1.1,
1.4 TucriepcHbIE CHCTEMBI 2 4 8 - H1ABOPATOPHOH VK-1.2,
CaMOCTOSTEJIBHOE pagotL.. VK-1.3
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
- oopmieHHE
oTyera 1o
nabopatopHoOn
paborte; 3amura
15 - pelieHue nabopatopHoOn VK11,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 2 8 4,1 JIOMAIIHETO paGoTEL VK-1.2,
N —— 3amanus Ne 4; Homaninee VK-13
- 3amanue Ne 4.
camocrositenabHoe | TecrtupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPEI.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- pelieHue J'I3.60p6aTOpHOI/I VK-1.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 5 10 7,85 ,Z[OMaH.IHeI‘O. PaboTEL VK-1.2,
3aganug Ne 5; JomarrHee
VK-1.3
- 3aganue Ne 5.
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
HWroro no pazneny 19 38 49,95
Hroro 3a cemectp 19 38 49,95 3a4ET
HWroro no aucuuminHe 19 38 49,95 3ayer




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 Peajn30BaTh 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
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
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,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJarouuxcst JoMKHa ObITh HalpaBlieHA 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 U3YUYE€HUU Kypca HapsAAy C BBIIBIECHUEM CTEIEHU
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
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[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: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. 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 obpamienus: 26.04.2023).- MakpooOBeKT. - TeKCT : 31eKTpoHHBIH. - CBeIeHHUS
nocrymabl 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 (mara obGpamienus: 26.04.2023).- MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
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: 26.04.2023). - MakpooObeKT. - TEeKCT : DIEKTPOHHBIH. -
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 (mata oOpamenus: 26.04.2023). - 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 oOpamenus: 26.04.2023). - MakpooObeKT. - TEKCT : IIEKTPOHHBIN. -
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:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
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r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:
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Professional
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Bpaysep Yandex |cBobomHO 0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika
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Karanoru
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9 MarepuajibHO-TeXHHYECKOE odecreyeHne JUCIUIINHBI (MOLYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/cataloques/

URL: http://window.edu.ru/

URL: https://scholar.google.ru/
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MaTCpHaHBHO-TGXHquCKoe oOecrieyenne JUCHUITJIMHBI BKIIIOYACT:

VY4yeOHble ayauUTOpUM JUIsI TPOBENEHUS 3aHATUN JeknuuoHHoro tumna. OcHarieHue:
MynpTuMeUiHbIE CPEACTBAa XPAHEHUS, IEpejaul U IPECTaBIeHUs HH(OpMaLIUK.

VYyeOHble ayIuTOPUM S TNPOBEJACHHUA  JIa0OpPATOPHBIX  3aHATUH, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OCHalleHHe:
Oo6opynoBaHue AJs BBIIOJHEHUS J1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTcpHrabl: Ta6J'II/II_[I)I, CXEMBI, IIJIaKaThI.

[Tomemmenust anst camocTosATeNIbHOW paboThl oOydaromuxcsi. OcHamienue: IlepconanbHble
kommbioTepel ¢ maketom MS Office, Beixomom B HHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA.

[TomenieHust aisi XpaHEHUsT U TPOPIITIAKTHISCKOTO OOCTYKHBaHHUS YI€OHOTO 00OPYIOBaHUS.
OcHamienue: Crennaxu, ceiidsl 1 XpaHeHus: yueOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTopHOro 000pyI0BaHUS.
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INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosarenbHass paboTa o0OydaroUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
IMPOUCXOJUT KaK BO BpCMA na6opaTopHHx SaHﬂTHﬁ, TaK W Ha IJIAHOBBIX KOHCYJIbTALUAX, W Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs MOJTOTOBKH CTYACHTaMU OTYETOB IO JIAOOPATOPHBIM
3aHATUAM U BBITIOJIHCHUA JOMAIIIHUX SaﬂaHHﬁ.

AynuTopHas caMOCTOsITeNbHas paboTa OOYYArOMIMXCS MPEANoJiaraeT IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXKJIOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOTO TOHMMAHHWs HW3YYEHHOTO Marepuaia. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIIPOCY IpeJjIaraeTcsi YeThIpe BapHaHTa OTBETOB, CPeId
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysbTaTOB OCYHISCTBISICTCS IyTeM
COIOCTABJICHUS TIOJYYCHHBIX PE3YJIbTaTOB C ATAJOHHBIMH U MPOTEKAET OYEHb ObICTPO. MaKcuMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax 101 Teme Kypca — 10.

BapHaHTbI TeMAaTHYE€CKHUX TECTOBbIX 3azla1mﬁ AJIA TEKYHIETr0 KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILICHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3aLaHusI — B 2 Oajuia.

Tecr Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmeMd O3HAYaeT:
a) MCXOJHbIE pEeareHThbl

0) MPOAYKTHl XUMHUYECKOU peaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U MPOAYKThI PEaKLIUU

2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)

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

3. B sK30TepMuveckoil peaxium:
a) SHTAJBIINS PEAKIIMOHHON cucTeMbl oBkimaeTcs (AH > 0)

0) TertoBoit A3p ekt peakiun orpunareneH (Q< 0)
B) SHTAJIBIUS PEaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHUE PEAKIIMOHHON CHCTEMBI MTOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE AP PEKTH IPUHATO 0003HAYATD:
273
a) AUct B) Q 101,3

6) AHozgg F) AHct

5. Kakue u3 npuBeIeHHBIX pEaKIUH SABIAIOTCA SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2Hy=NHs; AH = — 46 K]]x/mMonb



06) H,+4/20,=H,0, AH = 242 K]Jx/Moib
B) /2 N2+ 1/20,=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIKE PEaKIMi OTBEYaeT TeIuioTe oOpa3oBaHHMs okcuaa azota ( || ) B
CTaH/IAPTHBIX YCIOBUSX?

a) 1/2 N+ 0= NO B) 1/2 N+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz+5/2 0, =2 NO +3 H,0

7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (o + CO (), mornmotunock 22 kJkK TEMI0THI.

DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735

8. Hua peakmmuu  NiO oy + C (pagury = Ni ) + CO (. Ompeznenure BO3MOXKHOE HAIPABICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temnepatype 627°C.

BemectBo AH®9s  (KJIx/Momn) S8  (Ix/Momp*K)
NiO (1 —239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxurte 3HaueHUs sHepruu ['mO6Oca mpu cTaHAAPTHBIX YCIOBHSX, NPH TeMIepaType
627°Cn Temneparypy Hadajla peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsieTcst SHTPONUS IpHU Pa3I0KEHUN KapOoHaTa KaJbIHs?
a) yBEITMYHUBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCst T') HE 3HaI0

10. [lanHas peakuus:
2KC103 (TB) —>2KC1 (TB)+302 ) AH<O

MOJKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIpaBJICHUU B) HE MOXXET MMPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0



XuMuueckass KHHETHKA

B Tecrax mo remMe «XuMHYECKask KHHETHKAY: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 32 IaHUs
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IeciIToe — B 1 0ajl, a OUHHA/IIIATOCS
—B 2,5 Oaia.

Tect Ne 1

1. Paznen xumuu, U3y4aromuil CKOPOCTH U MEXAHU3Mbl XUMUYECKUX PEAKIIUI, HA3bIBACTCS
a) XUMHU4€ecKasi TepMOJUHAMUKA

0) TepMOXHMHUS
B) XUMHYECKasi KHHETHKA

2. CkopoCTb XUMHYECKON PEaKIHH — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOYETCsl OJJHO U3 UCXOIHBIX BEIIECTB

0) M3MEHEeHHEe KOJIMYECTBA BEIIECTBA pearcHTOB (WM MPOAYKTOB) PEaKIMK B CIMHHUILY BDEMEHU B
enuHuIe obObema

B) KOJIMYCCTBO BCUICCTBA MMTPOAYKTOB PCAKINH K MOMCHTY OKOHYaHUS PCaKIUU

3. B kakux eMHHUIIAX BBIPAKACTCS CKOPOCTh XUMUYECKOM peaKiuu?
-1 -1
a) MOJIb 1 " C

0) Oe3pa3zmepHas BETMYMHA
2
B) MOJIB C

4. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUYECKUX peaKIuii?
a) OT IPUPOJIbl PearupyroLINX BEIIECTB

0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocrossHME  XMMHYECKOTO  paBHOBECHUS  OOpaTHMMbIX  IPOLIECCOB  KOJUYECTBEHHO
XapaKTepu3yercH ...
a) paBHOBECHBIMU KOHIIEHTPAIUSMH MPOIYKTOB peaKuu

0) pHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECUS

6. Kak 3anmucsiBaeTcst BRIpaKEHUE JIJIs CKOPOCTH PEAKIIUK
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)

a) V=K[NOJ'[H,0]  6)V=Kk[NH3][0:]  B)V =Kk[NOJ*[H,0]°

7. Kak 3anumiercst BeIpaXKeHHeE ISl KOHCTaHTHI paBHOBecHs peakuun A + 2 B = C +D?
a) Ky = [C][D] / [A][B]*

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

8) K = [A][B] %/ [C][D]



8. Kakoii 0Tpe30k Ha AuarpaMMe MoKa3bIBaeT 3HaYCHUE TEIUIOBOT0 d(dekra peakuuu?

al K
$ \
5) 2 2
B) 3
1 | ;

v

XOJI pEaKINK

9. UYrto MOXHO CKa3aTh O peaklnu, U300paKeHHON Ha quarpamme K Bompocy 87
a) 9K30TepMHUUECKast peaKius

0) PHIOTEpMHUYECKAsT PEAKITUS
B) PEaKIUs OMUCHIBACT COCTOSIHUE PAaBHOBECHS

10. PaBuoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO;,, AH>0
CMeEIAETCsI BIEBO.

a) MpH MOHUKEHUH TEMIIEPATYPbI
0) IIpH MOBBILLIEHUU TEMIIEPATYpPbl
B) NpH MOBBILICHNUH J1aBICHUS

11. Jinsa peaxkuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpO# TeMmepaType KOHCTaHTa pPaBHOBECHs
paBHa 0,8. PaBHOBecHas KOHIIEHTpalus Bojaopojaa paBHa 1,2 Moib/n. Berumcianre HCXOIHYIO
KOHIIEHTPAIINIO BOJAOPO/A.

a) 1,2

0) 3,5
B) 5,0
PacrBopsI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHuE OIleHHWBaeTcss B 1 0at, BTOpoe, TpeThbe,
4YeTBEepTOe, MATOE U IIeCToe 3a4aHus - B 1,5 Oana; ceapbmoe, BOCbMOE, JIEBATOE U JIECATOE — B
0,5 6ama.

Tect Nel
1. {ns ypaBuenus peakun Cu SO; + KOH —... cokpalieHHOE MHOHHOE YpaBHEHHE 3alUIIETCS B BHJIE



1) 2K" + S0, = K,SO,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

1)1 2)2 3)11 4) 13
4. Jlna noxasneHus rugponusa xiaopuaa xpoma (I1I) cnenyer

1) 106GaBUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIEITOYD

3) pa30aBHUTH paCTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3z0aBieHHOM pacTBOpE, NPUTOTOBICHHBIM W3 THAPOCYIb(ara Kalbl¥s M BOJBL, CyMMa
KO3 PHUIMEHTOB B ypPaBHEHUU HEOOPATUMOM JUCCOIMALIMN PACTBOPEHHOTO BEIIECTBA — 3TO

13 2) 4 3)5 4) 6

6. PactBopumocTs OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE
pactBopumoct Ag,C,04

1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) macchel BelIecTBa K Macce BOJIbI

2) KOJMYECTBa BelecTBa K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJHMYecTBa BEIIeCTBa K 00beMy pacTBOpa
8. K cnalpIM 371€KTponuTaM OTHOCUTCH ...

1) ruApOKCUI aMMOHUS

2) TUIPOKCH KaIUsI

3) xJIOpUa KaabIIHs

4) MapraHIoBas KUcJIoTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEd MOTYT MUMETh IIECTOYHYIO WM KHCIYIO CPELdy.
[IpuunHOi 5TOTO ABIAETCA ...

1) snextponus cosen
2) JAWCIPOIIOPIIMOHUPOBAHUE COJIEH
3) ruapaTupoBaHHUE COJei
4) THaPONU3 CONei
10.3nauenue PH uucroii Boast ipu 25°C cocrasser

1 2) 7 3)0 4) 10

Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa



JAucnepcHbie CHCTEMBI

B Ttecrax mo Teme «JlucmepcHbIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W YETBEPTOE 3aTaHUS
OLIEHUBAIOTCA B 1 Oai1; mATOE U IIeCTOE 3aJaHusd - B 3 Oaiia.

Tect Nel

1. Vkaxwure pa3Mepsl YaCTHI[ KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbmre 100 HM
3) ot 1amgo 100 am
2. Kakue HOHBI CMOCOOHBI BBI3BATH KOATY/SIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT
3. JIast Kakoro 3IIEKTPOJIMTA TOPOT KOAryJyIsiiiii KOJUTOW/IA C MOJOXKHUTEIBLHO 3apsHKEHHON YaCTHIIEH
JIOJDKCH OBITh HAUMEHBIIIAM?
1)  xuopua Kanus
2) cynbdar Kanus
3) oprodocdar kanus
4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe&** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuau3aropa?

1)  xuopun xene3a (111)
2) Bom;a
3)  rUApOKCHI KaHs

5. IIpu B3aumoneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedata xanus
obpasyercs 3016 cynbdara ceunna (11). K xakoMy smekTpoay AOMKHBI TepeMeniaThCsl YaCTHIIBI
JCTIEpCHOM (pa3bl mpH aeKTposu3e?
1)  HaxomATCs B COCTOSHHU JUHAMHUYECKOTO PAaBHOBECHS
2) K Katomy
3) kaHomy

6. B nBe kosn6b HasMTO MO 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYJISIHIO
30511 TOTPeOOBAIOCH TOOABUTH: B repByto — 5,3 M 1 H pacTBopa xsmopuaa kanus; B Apyryto — 18,7
mi 0,001H pactBopa docata HaTpus. Berarcante nopor KoaryJisiuy KaXI0ro JeKTPoJInTa.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MpPOouECChI

B tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI»: TMEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 0aJIOB.

Tect Ne 1
1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...

1) yBeNMYMBAET CBOIO CTEIICHb OKHCIICHHSI
2) TPUHUMAET AJICKTPOHBI
3) oTmacT CBOM AIIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4yae, Korjaa ...

1) HelTpalbHBIE AaTOMBI IIPEBPAILAIOTCS B MTOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TIOJIOXKUTEIBHBIN 3apsi/] HOHA YMEHBIIACTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. I3 npencraBieHHbIX HUXE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMIEKHT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakumu, npotekaromier mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuro
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAKOTCS B 1 6ann; TPETHC U YCTBCPTOC 3aJaHUSA— B 1,5 63.]'[.]'[21; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAN ONIPEAETISIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BoabiMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmuyeckoro siemeHta MQ|IMQSO,||CuSO4|Cu mpu cranmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TIPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) kucnopon
4. Ykaxute cyMMy KO3 HUIIMEHTOB B ypaBHCHHUHU 3JICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11



3) 10
4) 8
5. Kakas Hn3 IMPUBCACHHBIX OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IIPOTCKACT

CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJIeHUN?
1). FeSO4 + Cu —...

2) CuSO4 + Fe —...
3) CuSO4+Na—-...
4) HCI+ Cu —...

6. Bbrumciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. IlpuBemuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIICH TPU DJICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomnapbl Zn|Mg B CEpHOKHCION
cpezne. B orBetre ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHeayI[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta o6yqa10mnxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
nabopaTOpPHBIM paboTaM U BBITIOJIHEHHUS JIOMAITHUX 3aaHUH.

BapHaHTbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHuil 119 BHeay)II/ITopHOﬁ CaMOCTOATEIbHOM paﬁoTI)I
CTYACHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1

no TeMe «XuMH4ecKas TEPMOANHAMUKA»

B ngomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1aya OIICHUBAETCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amayga Nel

Jusa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOIIPOU3BOJIBHOTO TEUYECHHUsI PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUAX M npu  Temmeparype T = 927 °c,
€CITU TETIOBOM AP PEKT peakluu 10 3aJaHHOH TeMIIepaTypbl HE U3MEHUTCS. YKaXHUTe: a) BBIIEIACTCS
WIA TIOTJIOUIAETCS PHEPIus B XOJ€ peakuuu; O0) NPUUYMHY HAWIEHHOTO HW3MEHEHHs SHTPOIHUU.
Paccunraiite TemnepaTypy Hadajia peaKiuu.

3amaya No2



Beruncnure temoBoit  addekr peakuuu: CaCs  + 2 HoOgy = Ca(OH); () + C2H (), monb3ysce
CTaH/IAPTHBIMU TEIJIOTAMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEIICTUTCS WU
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3amaya Ne3

ITo TepMOXMMHYECKMM YPaBHEHHAM PACCUUTAMTE TENIOBOM dPPEKT pEaKIUH:
Hyp + COz¢)=CO (+ H2 Ofy. TepMoxummuueckue ypaBHEHUS:

a) H, ® T % 0y = H,O (™) AH =-241,9 x]Ix;
6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2

no TeMe «XMMHYeCKasd KHHETHKA»

B ngomarniHem 3aaHuu M0 TeMe «XHMHYECKas KHHETHKay»: IepBas 3ajada oleHuBaeTcs B 1,5
Oata; Bropasi — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amayga Nel

Peakuus nporekaer no ypaBHeHuto: O; oy +2 CO y = 2 CO; (. HauanpHple KOHLEHTpanuu
pearupyromux BeuiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, €CIu YBEeJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga No2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJINYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, eciu TemmepatypHbIil K03 UIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKONBKO pas H3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKLIUU?

3amaga Ne3

HaiinuTe HavaibHBIC KOHIIGHTPAIIMHA UCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKITUU:
Fe (n + H2O (5 = FeO () + Hy (1), €cniu paBHOBECHBIE KOHIIEHTPALUU PEArUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Ho] = 0,4 Moan/m.

3agadga No4

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnipenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agayda Ne5
BrIpaszure uepe3 KOHIIEHTPAIMH PEAreHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIINX PEAKIIUH:
Nor + 3 Hay = 2 NH3(py, AH = -92,2 xJIx;
COyy +C =2 COy, AH =+160,5 xJIx;

COw +H20r =COz )y + Hyw, AH =-41,1 x/Ix.



VYKakuTe HanpaBJI€HUE CMEIIEHUS XMMUYECKOIO0 PAaBHOBECHS ATUX PEAKLUi: a) P MOHMKEHUN
TEeMIIepaTypbl, €CIU [aBJICHUE IOCTOSHHO; O) NpHM TOBBILICHUM MAaBICHUSA, €CIH TemIeparypa
IIOCTOSIHHA.

Jdomaminee 3aganmne Ne 3

no reme «PactBopbn»

B nmomammnem 3amanum mo Teme «PacTBopel»: TmepBas, BTOpas, TpeThd W IATas 3aJadd
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydenus 3M pactBopa xjopuaa
onoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MN?

Paccuuraiite: a) maccoByrO JOJII0 BEIIECTBA B pacTBoOpe; O0) MOJSAPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3amaga No2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAaIICHHbIE HMOHHBIE YpaBHEHMSI peakuui
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3agaga Ne3

CocTaBbTe MO JIBa MOJICKYJISIPHBIX YPaBHEHUSI PEAKIUNA K CIEAYIOIIUM HOHHBIM:
Ba®* + CrO,~ — BaCrOy;

NH,* + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3agadga No4

Boruncnure pH 0,05M pactBopa cepHOI KUCIOTHI.

3amaua Ne5



Kakue u3 ciemyromux coneit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbre
WOHHBIC W MOJICKYJISIPHBIC YpaBHEHHUs THAPOJIM3a COOTBETCTBYrOHMX coiieil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaya Ne6

Haiinute npoussenenue pacrsopumoctu PhCly, eciiu B 200 mut Boabl pactBopsiercs 2,17 T 3T0ro
COETUHEHUSI.

Jlomamnee 3aganue Ne 4

no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbLHBIE nmpoueccon>

B JOMAIIHEM 3aJaHUHU 110 TEMEC ((OKI/ICJII/ITCJ'IBHO-BOCCTaHOBI/ITeJIBHBIe npoueccm»: HepBaH 3aJa4da
oreHuBaercs B 1,5 6amia; Bropas — B 2,5 6ayua; TpeThs — B 1 6a.

3amaya Nel

[TonGeputre KOAhGUIUEHTHI B ypaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKaKHTe TUIT KQXKI0H PEAKIIUH.

Paccuuraiite QJICKTPOABMWIXKYLIYIO CHIIY W OHNPCACIUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IIPOTCKAaHUA HepBOﬁ pC€aKuuu 1810)51 CTaHAAPTHBIX YCJI0BUSX, HCIIOJIb3Y: 3HAa4YCHUA
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIBHBIX ITIOTCHIHUAIOB:

Hl + H3PO, — J, + H3PO; + H0

HNO, — HNO3 + NO + H;O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H)O
NH;ReO, +H, — Re + NH; + H;O

KBrO — 0O, + KBr

3amaua Ne2

CocTraBbTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:
KMnO; + NaNO; + HO —

NaCrO; + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 pass) —

3amaua Ne3

Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIIHAIIOB, COCTaBbTE



ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3HaueHue
ANEKTPOABMIKYILEH CHIIbI PEAKLIUU.

Jlomamnee 3aganue Ne 5

mo TeMe «3JICKTp0XI/IMP[‘leCKI/Ie CHUCTEMBI»

B nomarHeM 3aaHuu 110 TeMe «DJIEKTPOXUMHUYCSCKUE CUCTEMBI»: ITepBast 3a/1avya OICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaya Nel

CocraBbTe DIEKTPOHHO-MOHHBIE ypPABHEHMS DIIEKTPOIHBIX IPOLIECCOB M  MOJEKYIISIPHOE
ypaBHEHHE TOKOOOPA3yIoIeil peakiuy, NPOTEKarolleld Mpu paboTe TralbBaHMYECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ragpBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBUSIX.

[IpvHsSB MOTEHUHMA]I aHOAA PABHBIM CTAaHAAPTHOMY 3HAYEHHIO, PACCUMTAWTE KOHIIEHTPALUIO
KaTMOHOB METajlia B KATOJJHOM pacTBOpe, rpu KoTopoit I/IC raibBaHUYECKOTO 3JIEMEHTA YMEHBIITUTCS
Ha 0,02B.

3amaya No2

[lpuBenuTe CcXeMbl D3JEKTPOAHBIX MPOIECCOB M  MOJICKYISIpPHBIE YpaBHEHUS pEaKIui,
MPOTEKAIOIINX TPHU IEKTPOXUMHUYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIIAXKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocraBbTe QJICKTPOHHO-UOHHBIC YPAaBHCHHUA OSJICKTPOAHLIX IIPOLICCCOB (aHO,Z[ HHepTHHfI) )51
MOJICKYJISIPHOC YPaBHCHUEC PCAKIINH, HpOI/ICXO,Z[HIJ_IeI\/'I IIpH DJICKTPOJIU3EC:

a) pacrutaBa NaOH;
0) pactBopa CoSOy,

BerauciuTe QakTHUecKoe KOJIMYECTBO MeETajula, MOJYYSHHOTO Ha KaToje IPH SJIEKTPOIIN3e
Co(NO3),, ecitu JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasmia mo Toky coctaBui 85%.

VYKaxxnuTe BO3MOKHEIC IMPUYUHBI YMCHBIICHUS BBIXOJAa METAJIJIa IO CPaAaBHCHHUIO C paCYCTHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KoHTpoJibHBIE BONPOCHI 0 TeMe «XUMHUYECKasi TEPMOAUHAMMKA»

OCHOBBI XMMHYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMudyeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.
Bryrtpennsis sueprus. Pabora. Temora.

ITepBblii 3aKOH TEPMOAMHAMUKH (BBIBON).

Eal NS
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OHTanbNus Kak QYHKIUS COCTOSIHUS CUCTEMbI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBOH 3ddekt
XUMHUYECKON pPEeaKII1H.

Tepmoxumust. 3akoH ['ecca.

CrnencrBus u3 3akona ['ecca.

OHTponHs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Ouneprus ['m60ca.

Hanpapnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasi KHHETHKA»

Xumunyeckas kKnHetuka. CKOpoCTh XMMUYECKOM peakliuu U METO/IbI €€ PETryJINPOBAHMSL.
BiusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUECKON PeakLny (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temnepatypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuino Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEPreTUYECKas AuarpaMmma.

Kpusast MakcBeiuia — bonbimana. DHepreTudeckuii 6apnep.

Karanuruueckne CUCTEMBI.

Bimmstnue xaranusaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.

['oMOreHHBIi U TeTepOreHHbIN KaTaln3.

KonebarenbHbie peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.

KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle—Illarense.

BnusiHue KOHLIIEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHSI.

®da3oBble AMarpaMMBbl 11 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJsbnbie Bonpocs o teme «PacTtBopbn»

ITonsiTne pactBopa. PactBopuMocTs BemecTBa. PactBopumMocTs rasa.

PactBopbl. CnocoObl BbIpaXEeHHsS KOHILIEHTPAllMM pacTBOPOB (MaccoBast [J0Js, MOJspHas
KOHLEHTpaLusl, MOJISIpHAs KOHLEHTpaLKsl SKBUBAJIEHTA, MOJIbHASI 10JIS1, TUTP).

Konnuraruszsle cBolicTBa pacTBOpoB. MaeanbHelil pacTBop.

3axonsl Payns: | (tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

Kuci10THO-0CHOBHBIE B3aMMOJIEHCTBHS BEIECTB.

HonHasi Teopusi KUCIOT U OCHOBAaHMHM AppeHuyca. OCHOBHBIE NMOHATHUS U IOJIOXKEHUS TEOPUU
Appennyca.

Jucconunanuss KHCIOT, OCHOBAaHUN U COJIEH C TOYKHM 3pEHUs HOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Jucconnanus cnadbix 31MeKTpoanToB. KoHcTaHTa AMCCOMaIig.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOr0 0OMEHa MEXAY JIEKTPOJIUTaMU (Ha MpUMeEpe peakuuii o0pa3oBaHus ci1adoro
3JICKTPOJIUTA, OCAJIKA U Ta3a).

ITpounsBeneHne pacTBOPUMOCTH.

HNouHoe npousBeneHre BoAbl. BonopoaHbIi M THAPOKCUIIBHBIN MTOKA3aTEIIH.

I'upponus coseit. TUIBI TUAPOIN3A COJICH.

KonnyecTBeHHbIE XapaKTEPUCTHKH MPOLIECCA THIPOIIN3A.
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@DaKTOphbI, BIUSIOLIUE HA TPOLIECC THAPOIH3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'ereporennsie cmecH. JlUCIEpCHBIE CUCTEMBI.
Hucnepcuocts. Kimaccudukanuu qUCTiepcHbIX CHCTEM.
Kounouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bI mosryueHus KOJUTOUTHBIX PACTBOPOB.

CrtpoeHne KOJUTOUIHBIX YaCTHULl.

IIpaBuno ®dasuca — [leckosa.

VY cToiunBOCTh KOJIIOUAHBIX crucTeM. CTaOMIN3aTopBhl.
Koarymnsmust muo¢uibHbIX ¥ TH0(OOHBIX KOJUIOHIOB.
CenumeHnTanus KOJUIOUIOB.

Koarynsanus KoJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[Tpasuio lynbie — INapau. Koarynupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DIEKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHbIe BONPochI 10 TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
MPOIECCHI»

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

BaxxHeiilve OKUCIUTENN U BOCCTAHOBUTEIIH.

TumbI OKMCIUTENTEHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTEHIIUAI.

Ypasuenue HepHcra.

CocraBiieHre OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

DnekTpoxumMudeckue cucteMbl. Kimaccudukarus 31eKTPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
IManpBarmveckwmii 3memenT Jlanmamsa — Skoowu.

DNEKTPOABUKYIASA CHJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne HIEKTPOMHBIX TMOTEHIMATIOB. PsI  CTaHZAPTHBIX ANEKTPOIHBIX TOTEHIIMAIOB.
CBoiicTBa METAIJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAPSHKEHUI.

VYpasuenue HepHcra.

DIIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O6benunenHsbli 3akoH Papazest. Berxo mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOPpO3usa. AHOJHOE OKHCIEHHE MeETallla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCITUTES.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIUTHl OT KOPPO3UU METAILIOB.

XHUMHUYECKUE UCTOYHHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.



18. Xwumudeckue UCTOYHUKH TOKA. AKKYMYJISITOPBI.
19. XuMuyeckue HCTOYHUKHU TOKA. TOIIMBHBIE DJIEMEHTHI.



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) Ilnanupyemble pe3yJbTaTbl O0y4YeHHUS] U OLIEHOYHbIE CpeACTBA /Jsl NPOBeleHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IMPUMCHATH CHUCTEMHBIHN moaxoa AJid pClICHHW A MOCTABJICHHBIX 3a/ia4

VK-1.1

AHanu3upyeT 3a7ady, BBIICISS e€e

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC  BapHaHTBl  PELICHHS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

Ilepeuens meopemuueckux 6onpocos K 3auemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.
OHepreTuka XMMHUYECKHUX IPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.
Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckas kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepaTypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

RBEO0oNT oMW

-
no

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.
14.  PactBopsl. CriocoOBI BBIpaXKEeHUsI KOHLIEHTPAI[MH PACTBOPOB.
15.  PactBops! 3nekTponuToB. CTENeHb U KOHCTAHTA 3JEKTPOIUTUYECKON JAUCCOLUAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  [uccoumanusi KHCIOT, OCHOBAHUH, cosieil. AM(pOTEpHbIE FNEKTPOIUTHI.

17. PactBopumMocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHUS U PACTBOPEHHS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctemsl. Knaccudukanus. Jlnopunbabie u 110(oOHbIE KOIOUIBL.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarymsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa BEIECTB. Knaccudukanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapaies. DIEKTPOIHBIN MOTSHIIUAT.
25. IManpBarmveckwmii amement Jlannamsa Axkoou.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.

27. DNeKTponan3. AHOJHBIA M KaTOAHBIA IPOLIECCHI MPU 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoOb! 3aIUThl METAIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HanucaTh 53JIEKTpOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [C0%*]=0,1 Mos/iL.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid ruaponusa coneit: KsPOy; NaySOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIYUCIUTh DJ[C raJlbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUS peakliiii, HAaKCaB UX B MOJIEKYJIIPHOW U MOHHOH Qopmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIIApHOM U HOHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hammcatrs 57I€KTpOHHBIE YpPaBHEHMsI DJIEKTPOJHBIX MPOIIECCOB, YpaBHEHHWE CyMMapHOMU
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Bogsl. [I1OTHOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIL(SO4)3) 1 N (H20); T.

11. Hanmmcath 51€KTPOHHBIE YPaBHEHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKOHYNTH YpaBHEHHUS pEaKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecmun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/mons-K; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINNA:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Onpeenute TEPMOANHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly (i + 2 H,O(y =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuuu, ecaun S(Clp)=223 [Ix/mons K; S(H,0)=189 [x/mons'K; S(HClH= 187]1x/momnbK;
S(02)=205 JTxx/momas-K.

16. Harucatp ypaBHEHHsI peakiliii ruaposm3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
KoCr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius nporekaer no ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CkOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopriu 160 r xnopuna xenesa (I1I). [ImoTHOCTH MoNydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenurte TEPMOJMHAMHUECKYIO BO3MOMKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 k/Ix npu cTaHIApTHBIX yCI0BHsAX. Paccuuraiite Temmeparypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monbK.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HaSry. HauanpHas KoHLEHTpanys Bogopoaa
2 monb/1, cepsl 1,5 Moinb/n1. OnpenenuTe Bo CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU K MOMEHTY,
Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTaHgapTHBIX yclnoBusX. PaccuuTaiite TemmepaTypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOTHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObutH




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
paBusbl 1,8 Mosb/m SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochoproii kuciaotsl Macco 1200 r u rutotHOCTRIO 1,153 1/M1 comepxutes 312
r H3PO,. Paccunraiite: @(H3POy); Cyp; Cox; Cmy N(H3PO4) u N (H2O); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy ) onpeaennute BO3MOKHOE HalpaBICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MIOCTABIICHHOM 3a/auu; | €M TEIUIOBOM 3¢ @deKT peakuuu 10 3aJaHHOM TeMIEepaTypbl HE H3MEHUTCS. YKaXKuTe: a)

OCYILIECTBIISIET MOMCK HMH(OpMauu
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE Peakuuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHHS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLMWi: a) MPH MOHMKEHUH TEMIIEPAaTyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs nis npurorosienus 2 11 0,25M pactopa?

4. Kakue wu3 cruepyromux cosed moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

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

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy M ONPEIEIUTE HAlpaBICHHE CaMOIPOU3BOIBHOIO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBHUSIX, UCTOB3Ys 3Ha4YeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MPOTEKAIOIINX MPH dJICKTPOXUMHUYECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocraBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS HJIEKTPOAHBIX MPOIECCOB (aHOJ MHEPTHBINA) M
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOISIICH MpH deKkTposm3e pactBopa CoSO4 Brramcnure
(akTHYeCKOe KOJMYECTBO MeTaiula, NoiydeHHoro Ha katoxe npu aiektpoimnse Co(NOs),, ecin




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHIHI
AJIEKTPOJIU3 TMPOBOJAMIM B TeueHHMHM | 4. Beixom Meraimia mo TOKy coctaBuil 85%. Ykaxure
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aWMOJICHCTBOBATH PacTBOP
UHTEpIIpETALNH, OLICHOK, | rupokcna Kainus: MoJoBoJopoaHas kuciota, xjuopua meau (ll), okenn yrnepona (1V), oxenp
dhopmupyet coobctBeHHbie MHeHUs | | cBuHIA (Il), ruapokcua amroMuHus, THIAPOKCUI aMMOHHUsA. COCTaBbT€ YpPaBHEHHS BO3MOKHBIX
CYXJCHHsI, apryMEHTHUPYET CBOH | PEaKIMi B MOJEKYISIPHONH U HOHHO-MOJICKYJISIPHOH (hopMax.

BbIBOJZIbI 1 TOUKY 3PCHUA

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJEHMsI okcuia xene3a FezOs yriepogom mpu
cTaHapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHblif K03(hHUIIMEHT peaku paBeH 2,5. Kak H3MEHUTCS CKOPOCTh PEAKINH: ) IPH
noBbIlIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHUuEe KOHCTAHTHI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MPOIYyKTOB
pEaKIMH.

5. Ilpm mnpoKaJMBaHUHM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii TOPOMIOK, KOTOPBIN
pacTBOpsieTCsl B KOHLEHTPUPOBAHHON CEpHOM KHUCIOT€ M CIUIABISETCs €O IIerao4bto. YTo
npecTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peakiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BBIICIATCA INpH mnpoxoxiaeHun 48250 Kn
aJeKTpUYecTBa 4epe3 pactBop xiyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTpOJU3a ITOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUYECKON KOPPO3UH.

9. IIpoBecTu aHanu3 BAUSHUS KOHIIEHTPAI[MM HA CKOPOCTh XUMHUUYECKOM peakiuu
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Taomuma 1
CKopocTh |

| Homep | O0beM, M | Konnentpauus | Bpems |
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UHIMKAaTOpa KOMIIETEHIMH
OIIbITa Na,S,03 H,O H,SO, Na,S,03, 10° | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHI[EHTPAIIMK THOCY/Ib(aTa HATpusl.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUN, ¥ TIPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI YpOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsiCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



