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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
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

Juctummaa XuMus BXOAUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Huctunnmua Xumus BXOIUT B 0a30ByIH0 4acTh y4eOHOro IUTaHa oOpa3oBaTeNlbHOM
MPOTrpaMMBI.

Jns  u3ydeHus  AMCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHHUSA),
c(hOpMUPOBAHHEIC B PE3YNIbTATE H3YUCHUS TUCITUILTAH/ PAKTHK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA I/ISY‘-IGHI/ISI I[I/ICLII/IHJII/IH/HpaKTI/IK:
be3zomacHOCTb XKU3HEAEATEILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-4 CnocobeH KOHTPOJIUPOBATh M OOECHEYMBATH IMPOU3BOICTBEHHYIO U IKOJOTUYECKYIO
0€30MacHOCTh Ha paboUMX MecTax;

OIIK-4.1 KonTtpomupyer u obecrieunBaeT MPOU3BOJCTBEHHYI0 U JKOJIOTUYECKYIO
0€30I1aCHOCTh Ha Pa00YUX MECTax

OIIK-8 CnocoOeH ydacTBOBaTh B pa3paboTKe OOOOIIEHHBIX BAPHMAHTOB pEIIEHHs IMpoOiieMm,
CBSI3aHHBIX C MAIIMHOCTPOUTEIHFHBIMU IPOM3BOJICTBAMH, BBIOOPE ONTHUMAIIBHBIX BAapPHAHTOB
IIPOTHO3UPYEMBIX MOCJIEACTBUMN pellIeHHs] HA OCHOBE MX aHAJIN3a;

OIIK-8.1 VYyacTtByer B pa3paboTKe HCCIENOBATENbCKUX 3ajlay, CBS3aHHBIX C
MaIIMHOCTPOUTEIbHBIMH IPOU3BOICTBAMHU

OIIK-8.2 Br16upaeT kpuTepuu OLIEHKH UCCIIEIOBAHUN B 00JIaCTH MAIIMHOCTPOCHUS




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHMIIINHBI (MOIYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas pabota — 10,6 akan. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHEAyIUTOpHAs — 2,6 akaJl. 4acoB;

— camocTosTeabHas paboTa — 88,7 akaz. 4acos;

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

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHas paboTa E £ Dopma TeKyIIero
Pasnen/ Tema 2 (B axan. wacax) g g‘ Bun . KOHTPOIIA Kon
> & © | caMOCTOSATENBHON | yCIeBaeMOCTH U
JIACIMTUTHHBI 2 £ = .. | xommeTeHK
2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakT. z ' aTTecTalyy
3aH. | 3aH. |Q &
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITEIbHOE
H3yueHHe y4eOHOU ammra OTK-4.1
U Hay4HOI N o
1.1 1 Xumuueckas TepMoauHaMuka | 1 20 e );T - KOHTPOJIBHOM OIIK-8.1,
paTypbl; paboTslL. OIIK-8.2
- peleHue
KOHTPOJBHON
paboTslL.
HWroro no pazneny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITETIbHOE
u3ydeHue yueOHoui ET— OIK-4.1
Y Hay4HOU . o
2.1 2 XuMu4eckasi KHHETHKA 1 18,3 e }:i . KOHTPOJIbHOM OIIK-8.1,
PaTypbl, paboThI OITK-8.2
- perieHne
KOHTPOJIbHOU
paboThI.
HWroro no pazngeny 18,3
3. 3 PacTBOpEI
- opopmIIeHHE
oTyera 1o
1abopaTopHBIM
paboram; Sauura
CaMOCTO;[TeJ'ILHOG nabopaTtopHOH OIIK-4.1,
3.1 3 PactBopsI 1 2 4 10 JEVICHIe VIeGHO pabotsl. 3ammra OIIK-8.1,
e yaet KOHTPOJIbHOU OIIK-8.2
U HAYYHOH AGOTLL
JIUTEPATYPBHI; p ’
- perieHne
KOHTPOJIbHOU
paboTHI.
HWroro no pazaeny 2 4 10




4. 4 lucnepcHble CUCTEMBI

CaMOCTOSITETTbHOE
n3yudeHue y4yeOHou
i yaes 3amuTa OIIK-4.1,
1 HAyIHOU .
4.1 4 [TucniepcHbIE CUCTEMBI 15 [ KOHTPOJIBHOM OIIK-8.1,
PaTyPEL; paboThI OIIK-8.2
- pereHne
KOHTPOJILHOU
paboThI.
Hroro no pazaeny 15
5. 5 OxucIUTeNFHO-BOCCTAHOBUTEIBHBIE
MPOLIECCHI
CaMOCTOSITETTbHOE
n3yudeHue yuyeOHou
5.1 5 T 3amura OIIK-4.1,
OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIE 10 i KOHTPOJIBHON OIIK-8.1,
JIUTEPaTyphI;
MPOIIECCHI padoThI OIlK-8.2
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 10
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- opopmIIeHHE
oTdYeTa Mo
1abopaToOpHBIM
adorawm;
p o 3amura
nabopatopHoOn OIlK-4.1,
6.1 6 DIEKTPOXUMHUYUCCKHE CaMOCTOSITEIIBHOE
CHUCTEMBI 154 u3y4yeHue yueOHoi pacoTLL. SanuTa OIK-8.1,
Y yHer KOHTPOJIBHOM OIIK-8.2
1 Hay9HOU
paboTslL.
JIUTEPaTypHI;
- pereHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
Htoro 3a cemectp 88,7 9K3aMeH
HWroro no aucuuminHe 88,7 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaJULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE 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
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl OATOTOBKU
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
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOJIOTUU
IIPOBOJATCS JIEKLMHU-BU3YAIU3AI[H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHuall 3aKpeIuIsieTcss B XoJe Ja0opaTopHbIX paboT, 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
MO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBS3eH MEXy KOHKPETHBIM 3HAHUEM U €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 (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIe
(bopMBl Yy4eOHOH NEATETHHOCTH: BBINOJHEHUE JOMAITHUX 3a/aHUi, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl 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
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HAHWUH, YMEHUH, HaBBIKOB, ITOJIYYEHHBIX IIPU U3YYEHUU Kypca HapsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Jauld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISET CTYIAEHTaM B J1I000€ BpeMsl MPOMTH TECT, MpoaHaIW3UpPOBATh
OLIMOKH U IPOWUTH TECT BTOPUYHO

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMAIMOHHOE 00ecTieYeHue THCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. l'enpdpman, M. U. Xumus : yueOnuk / M. U. Tenvdpman, B. I1. FOctpaToB. — 4-¢ uzng. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT : 31eKTpOHHBIH //
Jlanp : anexTpoHHO-OMONMOTeuHas cucrema. — URL: https://e.lanbook.com/book/210221 (nara
obparnienus: 07.03.2024). — Pexxum A0CTyma: /I aBTOPHU3. MOJIH30BATEIEH.

2. Xumus : yueoHuk i By30B / FO. A. Jle6enes, I'. H. danees, A. M. I'ony0es, B. H. [llanosan
; mox obmel penakumert I'. H. daneeBa. — 2-e mu3z., nepepad. u gon. — Mocksa : M3marenbcTBo
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
anektpouHbii // O6pasoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511030
(mata obparenus: 07.03.2024).

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdeckui 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 oOpamenus: 26.04.2023)). - MakpooObeKT. - TeKCT . AIEKTPOHHBIA. -
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 (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konaga, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYECKHIMA
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 (mara oOGpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JCKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. W cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. 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. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeIeHUI. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IMPOLIECCOB: METOJNYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCLHUILIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIpaBICHUH
NOJrOTOBKM W  CHeUWajbHOCTEH JHEeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENIbHONW PalbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydJaroMIMXCsl BCEX HalpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeACTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX pPEAKIIMd M XHMHYECKOE DPaBHOBECHE:
Mertoanyeckre ykazaHHs K JaO0OpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yyarolMxcs BCeX HAIPAaBJICHUH MOJATOTOBKU U CIIelHaNbHOCTeH BceX opm oOyuenus / JL.I.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeaCTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl Uil CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCeX
HaIpaBJICHUH MOJTOTOBKM W crenuaibHocTel Bcex (hopm oOyuenus / H.U. Pomunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIMXCcsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOroOpcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. . HocoBa, 2020. — 41 c. — Tekcr :
HENOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToaiueckast pa3padoTKa K CaMOCTOSATEIbHONW paboTe 1o
IUCLUUIUIMHE «XUMMsS» A7 OO0y4YarolMXcs IO BCEM HANpaBICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1aOOpaTOpHOU
paboTe Mo AuCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HaNpaBiICHUSM IMOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. Boapsi; Marautoropcekuii roc.
texandeckuid yH-T uM. I'. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTENbHO-BOCCTAHOBHUTEBHBIE PEAKIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuudeckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTENbHbBIE PEAKIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHl: METOANYECKasi pa3paboTKa K CaMOCTOSITEHLHON padoTe Juisi 00y4aroOIUXCsl IO BCEM
HAlpaBJICHUSM IMOATOTOBKM M cHenuaibHOCTSM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHUYECKHE IPOIECCHI: METOJWYCCKUE YyKa3aHUs K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUId 00y4aromuXcs MO BCEM HANpaBICHUSM
MOJI'OTOBKHM M CIIEIMANTBHOCTSIM Beex (Gopm oOyuenust / O.A. Mumypuna, H.. Poanonosa;
Marnuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 13 ¢. — Tekct : HEMOCPEACTBEHHBIH.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnneuenne

HanmenoBanue N
o Ne morosopa Cpoxk neiicTBUS TULIEH3UH
MS Office 2007 |y, 135 o1 17.09.2007 GeccpodHO
Professional
7Zip cB000JIHO pactpoctpansemoe [10 0CCCPOUHO
FAR Manager cB0OoHO pacrpoctpansemoe [10 OECCPOYHO
Bbpaysep Yandex |cBoGoHO pactpoctpansemoe [10 OeccpouHO

IIpodeccuonanbHble 6a3bl JAHHBIX M HH()OPMAINMOHHBIE CIPABOYHBIE CHCTEMbI
Hassanue xypca CchlIIKa

OnekTpoHHass 0a3a TepUOAWYECKUX u3maHmii East
View Information Services, OO0 «1BUC»
HanmonansHast “H(DOpPMAITMOHHO-aHATUTUYECKAS
cucreMa —  Poccmiickmii  magexc  mayunoro|[URL: https://elibrary.ru/project_risc.asp
mutuposanus (PHHIL)
ITouckoBass cucrema Axkagemus Google (Google
Scholar)

Poccwuiickas ['ocynapcTBennas 6ubimoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

OnekTpoHHbIe pecypchl 6ubanoreku MITY um. I'.1. https://host.megaprolib.net/MP0O109/Web
Hocoga ' ' '

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOaYJIf)

MartepuanbHO-TEXHHYECKOE 00eCIIeYeHUEe TUCIIUTIINHBI BKITFOYACT:

1. Y4eOHbIe ayAUTOPUH VIS IPOBEICHUS 3aHITUI JICKIHOHHOTO THTIA.

OcHalieHre ayIuTOpUN: MYJIBTHMEIUHHBIC CPEICTBA XPAHCHHUS, IEPEIadll U MPEICTABICHUS
nHpopmaruu

2. VYueOHbIE ayaUTOpPUM U TPOBENEHHUS JAOOPAaTOPHBIX 3aHATHH, TPYIIOBBIX H
UHIVBUAYAJIBHBIX KOHCYJIbTALMN, TEKYILIEro KOHTPOJS U NMPOMEKYTOYHON arrecTanuy. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepHalbl: TAOJINIbI, CXEMBI, TIAKATHI.

3. [ToMereHusI 111 CAMOCTOSTEIBLHOU pabOTHI 00YJaIOIUXCSI.
OcHaienne aymutopuu: IlepcoHanmbHbie KoMmbioTepbl ¢ maketom MS Office, Beixomom B
WHTEpHET 1 C JOCTYIIOM B DJICKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

4. TTomenieHus 1715 XpaHEHUs M TPOPUIAKTUYECKOTO 00CTYKUBaHUA Y4eOHOT0 000py10BaHMSL.
Ocnamenne ayauropun: Cremnaxu, ceWdsl g XpaHeHHs] y4eOHOTro O0O0OpYIOBaHMS.
WHCTpyMEHTHI 11 peMOHTa J1a00paTOpHOro 000pyA0BaHUS.



INPUJIOKEHUE 1

6. YueGHO-MeTogUeCKoe 00eceYeHre CAaMOCTOATETbHOM PAa00OThI 00YYAIOIUXCS

CamocrosarenbHass paboTa o0OydarOUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaODOpaTOPHBIX 3aHATUH, TaK M HA IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJSIIYI0 BO BPEMs MOATOTOBKU CTYAEHTAMHU OTYETOB IO J1aOOpaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3aaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KAXKIOMY Pa3Aeily JUCUUILIMHBL. TecThl BKIIOUYAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOro MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMYy BOIPOCY Mpesaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJbKO NpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYILECTBISACTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0a/IOB B Kak0i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

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

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOAHbIE PEareHThl U IPOAYKThl PEaKLUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKH MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aeyp (- EA/RT)
6) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil s ekt peakuuu otpunarenet (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHOM crucTeMbl ymMeHbInaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBILIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBeICHHBIX PEAKIIUH SBISIOTCS SHIOTEPMHUUESCKUMU?
a) 1/2 No+ 3/2H,;=NHj , AH = — 46 K]I»x/Moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/mMomb

6. Kakas u3 HammcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) I/2N,+ O0=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

DOHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735



8. Husa peakmum  NiO ) + C (pagum = Ni o + CO (. Ompeznenure BO3MOKHOE HAIpPABICHUE
CaMOITPOU3BOJILHOTO TEUEHUS pEAaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

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

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS PHU Pa3TI0KEHUN KapOoHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
10. Jannas peakuus: 2KClOs (rg) —2KCl (18)+30; (1), AH<O Mo03keT caMOIpOnU3BOJIbHO IIPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHMHYECKask KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceaAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAAaToe
—B 2,5 Oaina.

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) U3MEHEHHUE KOJINYEeCTBA BEILIECTBA PEAareHTOB (MU MPOAYKTOB) PEAKLIMH B €IUHUILY BPEMEHH B
enuHuIEe 0o0BeMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKIM K MOMEHTY OKOHYAHUs PeaKLuU
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOW peakinu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLni?
a) OT IPUPOJIbI pearupyroLINX BEeIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIHOHHOTO cocya
5. CocTosiHMEe XUMHUYECKOT0 paBHOBECHSI 0OPaTUMBIX IIPOILIECCOB KOJTMYECTBEHHO XapaKTEepPU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHHe i ckopocTu peakiuuu 4 NO ) + 6 HO =4 NH3 () +5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H.0]°
7. Kak 3anuiercs BeIpaskeHue AJIs1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]



B) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMme MoKas3bIBaeT 3HaYeHUE TEeII0BOro 3¢ dexra peaxuu?

a) 1 *E
A
0) 2 2
B) 3 +
/7 ;
- v

v

XO0JI pEaKINK

9. YTo MOXXHO CKa3aTh O peaKIH, N300paKEHHOM Ha TuarpaMme K Bompocy 87

a) 9K30TEepMUYECKasl peaKius

0) SHIOTEepMHUYESCKAs PEeaKITUs

B) peaKiysl OMUCHIBAET COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAaeTCs BIIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPU MOBBILICHUH JIaBICHUS

11. Jina peaxkuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOpO# TemnepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCcHast KOHIIEHTpalUsl BOJopo/ia paBHa 1,2 Mouib/1. BerarcnuTe UCXOAHYIO KOHIIEHTPAIHIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B tecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBEpPTOE, MATOE U IIeCTOe 3aaHus - B 1,5 Oama; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpalieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K* + SO, = K,S04
2) Cu** + S0, +2K* + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)2{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4)1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Ins monmasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer

1) 1006aBUTH CONAHYIO KHCIOTY

2) 100aBUTH IIEIOYb

3) pa3baBUTH PacTBOP BOJOU

4) TOBBICHTBH TEMIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBIEHHBIM U3 TUApOCYiIb(daTa KajlblUsi U BOJBI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO

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



6. PactBopuMocTh OKcanarta cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHIE
pactBopumoct AgyCo04
1)5-.107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BelIecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3J1eKTpOIMTaM OTHOCHUTCS ...

1) rEIPOKCHI aMMOHHUSI

2) TUAPOKCH] KaJus

3)  XJIOpH KaJIbI[HsI

4) MaprasioBas KUCIIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KHUCIYIO Cpeny.
[IpuuuHOii 3TOTO SIBIAETCS ...

1) saexTpoaus coneit

2) IUCTIPOIIOPLIUOHUPOBAHUE CONEH

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4enne PH uncroit Bosbt ipu 25°C cocrasisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHBIE CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M YCTBEPTOC 3aJaHUs
olLieHuBaroTca B 1 Oaiur; mmsIToe U 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepbl 4aCTUI] KOJUIOUIHBIX CUCTEM

1) wmenbme 1 oM

2)  O6ombme 100 M

3) ot 1M g0 100 uM
2. Kakue WOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMEIOT
MIOJIOYKUTEILHBIN 3apsi?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJICKYJT
3. Jlmst KaKoro 3IIEKTPOJIMTA TOPOT KOAryJIsiiiuU KOJUTOHU/A C MOJIOKHUTENBHO 3apsHKeHHON YacTHIICH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xmopua Kanus

2) cynbdar Kanus

3) oprodocdar kanus
4.  Mumenna 30511 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xuopun xenesa (111)

2) Boja

3)  TUAPOKCHU] KaJus
5.  IIpu B3ammopeiicteun 20 min 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdara xamus
oOpasyercsi 305b cynab(dara cBunma (ll). K xakomy siexkTpomy DOJDKHBI TEepeMeniaThCsl YaCTHIIBI
JMCTIEPCHOM (ha3bl MpH IeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy



6. B nBe xon0b1 HamuTO 1Mo 50 MIT 307151 THAPOKCH A Kese3a. [|jist Toro 4ToObl BBI3BATh KOATYIISIIHIO
30114 moTpedoBaioch 100aBUTh: B mepByro — 5,3 M 1H pactBopa xiopuna kanus; B Ipyryto — 18,7 min
0,001H pactBopa ¢ocdara HaTpusi. Berarcaute mopor KoaryJisiud Kaxaoro dJIEKTPOJIUTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecCChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC IIpoHECChI»: MEPBOC, BTOPOE, TPETHE,

4EeTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe u BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJIOB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MIPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) MIOJIOXKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
3) OTpHULATEIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXeE peakuuii kK OBP nucnponopuinoHMpoBaHUS NPUHAMJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertauibl, BOAOPO, YIIEPOT
2)  aKTUBHBIC HEMETAJUIBI
3)  DyIEMEHTHI, HaXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHCIICHUSI KUCIIOPO/ia a) B BOZE M 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI . . .
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,S3 + KNO; =2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIOIIUE YIIEMEHTHI ...
1) aszorucepa
2)  cepaH XpoMm
3)  XpoMm u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKIiy, TPHUBEICHHON B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakirn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3)35

DJIeKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNSA— B 1,5 6anna; meCToC U CEABMOEC — B 2 Gaa.

Tect Nel
1. DNEeKTPOAHBINA MOTEHITUAT ONIPEACIISIOT IO YPABHEHHUIO ...
1) Hepucra



2) Menneneesa-Kianeiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC ranpBanudeckoro siaementa MgMgSOy||CuSO,|/Cu npu craHmapTHBIX
YCIIOBHSIX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakwue npoaykTsl 00pa3yroTcsi Ha KaToJie IIPH AJIEKTPOJIM3e pacTBOpa HUTpara cepedpa?

1) BOZOPO/T

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
4, Ykaxute cymmy Ko (GUIIMEHTOB B YpaBHEHHUH dJICKTpon3a pactBopa HuTpata meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TOpPUBEICHHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX  PEAKIHUHA  MPOTEKACT
CaMOTIPOM3BOJILHO B TIPSMOM HarpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSOq4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bpruuciiute maccy LMHKA, TOJIYYSHHOTO TMPH 3JICKTpoiu3e Cyibdara IUHKA, KOTOPBIN
npoBoAuK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [IpuBenutTe CcXeMbl DJJICKTPOAHBIX MPOIIECCOB M MOJICKYJIIPHOE YpPaBHCHHE pPEaKIIHH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BreaynutopHas  camocrostensuas pabora  obywaommxes OCYIICCTBIIACTCA B BUAC MU3YUCHHUA JIMTCPATYphI 110
COOTBCTCTBYIOLIEMY pas3aciy C Hpopa60TKOI>'I Marcpualia, O@OpMHeHHﬂ OTYETOB IIO J'Ia60paTOpHI)IM
pa60TaM M BBIIIOJTHCHHUA JOMAIITHUX 3aﬂaHI/II>'I.

BapuaHThl TeMaTHYECKHX JOMAIIHUX 3aJaHMIi VISl BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTY/IeHTOB 110 TeMaM

Jlomaninee 3aganue Ne 1
no rteMe «XHMHYeCKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1aya OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oas.

3amayga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJI TETUI0BOM 3P dEKT peakIuy 10 3aJaHHON TEMIIepaTypbl HE U3MEHUTCS. Y KaKUTE: a) BBIICTISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHAAPTHBIMU TEIJIOTaMH 00pa30BaHUs pearupyromux BeniecTB. CKOJIbKO TEMIOTHI BBIACTUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COzq)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ ()» AH = -566,2 KZ[)K

Jlomamnee 3aganue No 2
mo TeMe «XMMHYeCKAsd KHHETUKA)

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

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyetr 30% CO? Bo CKOJIBKO pa3 U3MEHSATCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
PaccuuTaiite Bpemsi, Mpu KOTOPOM 3TO e KOJIMUYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEPAType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

Haiinute HayanbHbBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKITUU:
Fe ¢y + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIEHTPALIMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = COz (7 + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaenute KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(r)’ AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 k]I x;
CO(F) + HQO(r) =CO, @ T Hyp, AH =-41,1 k]I x.

VYkaxuTe HanpaBJICHUE CMEIIEHUSI XUMUUECKOTO PaBHOBECHS ATUX PEAKIIUA: a) PHU TMTOHUKECHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakom o0beme Bojbl crieayet pactBopuTh 1351 SnCly nst monmydenus 3M pactBopa xjopuaa

onosa (II) ¢ mmotHocThIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; T) THTP; J) MOJIbHYIO JIOJIIO BEIIECTBA B PaCTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JBa MOJICKY/ISIPHBIX YPABHEHHS PEAKIU K CIICIYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOq;

NH," + OH — NH4OH;

ZnS + 2H'— Zn* +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 cienyromux coiei moasepratorcst ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pactsopumoctu PbCly, ecniu B 200 mut Boasl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

Jlomainee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6ainmna; TpeTbs — B 1 6ai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B ypaBHEHUSX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HGpBOI?'I peakunun npu CTaHAAPTHBIX YCII0BUAX, HCIIOJIb3YA 3HAYCHUA
OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIINAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocraBbTe YpaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ:

KMnO,; + NaNO, + H>,O0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg+ HNO3 (pas) —



3amaga Ne3
Jlanbl JBe OKHUCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysice TabnuIeill CTaHOAPTHBIX OKHCIUTEIHHO-BOCCTAaHOBUTEIBHBIX ITOTEHIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoMl cpene (HNOjz). Paccuutaiite 3HaueHue
ANEKTPOJBIIKYIIEH CHUIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXUMHUYECKHE CHCTEMBbI»

B nomarisem 3agaHuu 10 TeMe «DIEKTPOXMMHUYECKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpPAa3yIoIIeld peakuu, MpoTeKarouie mnpu padoTe ralbBaHUYECKOTO HIIEMEHTA
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu Kotopoit D/1C ranbBaHN4YeCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKOH Koppo3uu rampBaHonapbl Co/Ni: a) B kucnoii cpene; 6) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINHU, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QaxTHueckoe KOJIMYECTBO MeETajula, MOJYYEeHHOTO Ha KaTojAe IpH 3JIEKTPOJIu3e
Co(NO3),, eciu 31eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE IPUYMHBI YMEHBIICHUS BBIX0OJa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepMmoauHaMudeckue napameTpsl U QyHKIIUH COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbNUs KaK (QYHKIUS COCTOSIHUSI CUCTEMBl. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNIME Ha TemiIoBoi 3¢ddekt
XUMHYECKON PEAKIUU.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYEeCKAsd KHHETHKA)



Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PErYITUPOBAHMS.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakuuu. [Ipasuno Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTh XUMHUYECKOM peaKIuu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BiusiHMe KOHIEHTpAIMH, TaBJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Jisi OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallMM pacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLOCHTpalusd, MOJIApHasA KOHUCHTPAIHA S5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3. KomnmuratuBHbIC CBOMCTBa pacTBOPOB. M ieanbHbIN pacTBOpP.

4.  3axonsl Payns: I (toHomeTpuueckuii) u 11 (30y/ITHOCKONTMYECKHUN U KPHOCKOTTUICCKHA ).

5. Ocmoc. OcMoTndeckoe napienre. Cxema ocMoMeTpa.

6. KucI0THO-OCHOBHBIE B3aMMO/IEHCTBHS BEIIECTB.

7. HonHasg Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOXKEHUS TECOPUU
Appennyca.

8.  Jluccommainusi KUCIOT, OCHOBaHUM M COJEel C TOYKU 3pEHUS HOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHBIC U ClIa0bIe YIEKTPOJIUTHI.

10. JImuccommanmst caadbIX AIEKTPOoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VonHoe mpowusBeAeHHE BOABL. BOIOpOAHBIN U THAPOKCUIBHBIN MOKa3aTelNu.

15. Tmaponus coneit. Tunsl rugpoan3a conei.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTOHYMBOCTD KOJUTOUAHBIX cucTeM. CTaOUIn3aTopBhl.
Koarymsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOJXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

BOoo~NoTgR~WNE



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelimme okuCcIUTENN U BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0ngnqec1me CHUCTEMbBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3iesia «METaJll — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaJlbBAHUYECKOTO IIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunennslii 3akoH Papazaes. Beixon mo Toky.

9.  Kopposus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCJIUTEISL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISITOPBIL.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONOE



MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHUS
POCCUICKOI ®EJIEPALIUM

T ®enepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHIE
BBICILIET0 00pa30BaHuUs
«MarsuToropckuii rocy1apCTBEHHbIN TeXHUYECKU yHuBepcuTeT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop UEuC
N.1O. Me3un

05.02.2024 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

XUMUHA

Hamnpapnenue noarotToBku (CrenuagabHOCTD)
15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE 00eCTIeueHnEe MATMHOCTPOUTENBHBIX TPOU3BOICTB

HanpasiieHHOCTH (PO WIIE/CTIeIHATH3AIHs ) TPOTPAMMBI
CucrtemMHasi HTHXXEHEpUsI MAIIMHOCTPOUTENbHBIX TEXHOJIOTHI

YpoBeHb BhICIIEr0 00pa3oBaHus - 0aKagaBpuar

®opma 0OyueHus
3a04Has

Wuctutyt/ dakynprer WHCTHTYT eCTECTBO3HAHUS U CTAaHIAPTHU3ALINT
Kadenpa Xumuu
Kypc 1

Maruuroropck
2024 ron



Pa6ouast mporpamma cocrasiiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HanpaBJICHHUIO
noarotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHYECKOE 00ECTIeYeHNE MAIIMHOCTPOUTEIHHBIX
npou3BocTB (mprka3 Munobopuayku Poccuu ot 17.08.2020 r. Ne 1044)

Pabouast mporpamma paccMoTpeHa 1 000peHa Ha 3aceiaHiu Kadeapbl XUMUU
19.02.2024, mpotokon Ne 5
3aB. kadenpoit H.JI. Mensiauk

Pabouas nporpamma ogo6pena metouueckoi komuccueit MEuC
05.02.2024 r. npotokoi Ne 5

[Ipencenarenp N.1O. Me3un
CornacoBaHo:
3aB. kadeaport MamHbl ¥ TEXHOJOTUH 00pabOTKH JaBJICHUEM H MAllTHHOCTPOCHUS
C.U. IInaToB
Pabouas mporpamma cocraBiieHa:
3aB. kadeapoit XuMuu, I-p TEXH. HAyK H.JI. MeasHuk

Peuenzenrt:
noueHT kadeapsl GU3UKU, KaHI. XUM. HAyK B.A. Ho3opoB




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2025 - 2026
y4eOHOM ToJly Ha 3acelaHuy Kageapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Mepnstuux

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

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

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u oo0peHa s peannsaruu B 2027 - 2028
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK

Pabouas mporpamma nepecMotpena, oocyxieHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokom or 20 1. Ne

3aB. kadeapoii H.JL. Menstuux




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
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

Juctummaa XuMus BXOAUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Huctunnmua Xumus BXOIUT B 0a30ByIH0 4acTh y4eOHOro IUTaHa oOpa3oBaTeNlbHOM
MPOTrpaMMBI.

Jns  u3ydeHus  AMCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHHUSA),
c(hOpMUPOBAHHEIC B PE3YNIbTATE H3YUCHUS TUCITUILTAH/ PAKTHK:

"Xumus" B 00beMe MPOTrpaMMBbI CpeHel 00111e00pa3oBaTEIbHOM ITKOJIBI

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HCO6XOIII/IMI>I JJIA I/ISY‘-IGHI/ISI I[I/ICLII/IHJII/IH/HpaKTI/IK:
be3zomacHOCTb XKU3HEAEATEILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydarOIIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMI KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-4 CnocobeH KOHTPOJIUPOBATh M OOECHEYMBATH IMPOU3BOICTBEHHYIO U IKOJOTUYECKYIO
0€30MacHOCTh Ha paboUMX MecTax;

OIIK-4.1 KonTtpomupyer u obecrieunBaeT MPOU3BOJCTBEHHYI0 U JKOJIOTUYECKYIO
0€30I1aCHOCTh Ha Pa00YUX MECTax

OIIK-8 CnocoOeH ydacTBOBaTh B pa3paboTKe OOOOIIEHHBIX BAPHMAHTOB pEIIEHHs IMpoOiieMm,
CBSI3aHHBIX C MAIIMHOCTPOUTEIHFHBIMU IPOM3BOJICTBAMH, BBIOOPE ONTHUMAIIBHBIX BAapPHAHTOB
IIPOTHO3UPYEMBIX MOCJIEACTBUMN pellIeHHs] HA OCHOBE MX aHAJIN3a;

OIIK-8.1 VYyacTtByer B pa3paboTKe HCCIENOBATENbCKUX 3ajlay, CBS3aHHBIX C
MaIIMHOCTPOUTEIbHBIMH IPOU3BOICTBAMHU

OIIK-8.2 Br16upaeT kpuTepuu OLIEHKH UCCIIEIOBAHUN B 00JIaCTH MAIIMHOCTPOCHUS




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHMIIINHBI (MOIYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas pabota — 10,6 akan. yacos:

— ay/IuTOpHas — 8 aKkaJl. 4acoB;

— BHEAyIUTOpHAs — 2,6 akaJl. 4acoB;

— camocTosTeabHas paboTa — 88,7 akaz. 4acos;

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

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHas paboTa E £ Dopma TeKyIIero
Pasnen/ Tema 2 (B axan. wacax) g g‘ Bun . KOHTPOIIA Kon
> & © | caMOCTOSATENBHON | yCIeBaeMOCTH U
JIACIMTUTHHBI 2 £ = .. | xommeTeHK
2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakT. z ' aTTecTalyy
3aH. | 3aH. |Q &
1. 1 Xumudeckas TepMOJMHAMHKA
CaMOCTOSITEIbHOE
H3yueHHe y4eOHOU ammra OTK-4.1
U Hay4HOI N o
1.1 1 Xumuueckas TepMoauHaMuka | 1 20 e );T - KOHTPOJIBHOM OIIK-8.1,
paTypbl; paboTslL. OIIK-8.2
- peleHue
KOHTPOJBHON
paboTslL.
HWroro no pazneny 20
2. 2 Xummyeckasi KHHETHKA
CaMOCTOSITETIbHOE
u3ydeHue yueOHoui ET— OIK-4.1
Y Hay4HOU . o
2.1 2 XuMu4eckasi KHHETHKA 1 18,3 e }:i . KOHTPOJIbHOM OIIK-8.1,
PaTypbl, paboThI OITK-8.2
- perieHne
KOHTPOJIbHOU
paboThI.
HWroro no pazngeny 18,3
3. 3 PacTBOpEI
- opopmIIeHHE
oTyera 1o
1abopaTopHBIM
paboram; Sauura
CaMOCTO;[TeJ'ILHOG nabopaTtopHOH OIIK-4.1,
3.1 3 PactBopsI 1 2 4 10 JEVICHIe VIeGHO pabotsl. 3ammra OIIK-8.1,
e yaet KOHTPOJIbHOU OIIK-8.2
U HAYYHOH AGOTLL
JIUTEPATYPBHI; p ’
- perieHne
KOHTPOJIbHOU
paboTHI.
HWroro no pazaeny 2 4 10




4. 4 lucnepcHble CUCTEMBI

CaMOCTOSITETTbHOE
n3yudeHue y4yeOHou
i yaes 3amuTa OIIK-4.1,
1 HAyIHOU .
4.1 4 [TucniepcHbIE CUCTEMBI 15 [ KOHTPOJIBHOM OIIK-8.1,
PaTyPEL; paboThI OIIK-8.2
- pereHne
KOHTPOJILHOU
paboThI.
Hroro no pazaeny 15
5. 5 OxucIUTeNFHO-BOCCTAHOBUTEIBHBIE
MPOLIECCHI
CaMOCTOSITETTbHOE
n3yudeHue yuyeOHou
5.1 5 T 3amura OIIK-4.1,
OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIE 10 i KOHTPOJIBHON OIIK-8.1,
JIUTEPaTyphI;
MPOIIECCHI padoThI OIlK-8.2
- pereHne
KOHTPOJIBHOU
paboThI.
HWroro no pazneny 10
6. 6 DIEKTPOXMMUYECKHE CHCTEMBI
- opopmIIeHHE
oTdYeTa Mo
1abopaToOpHBIM
adorawm;
p o 3amura
nabopatopHoOn OIlK-4.1,
6.1 6 DIEKTPOXUMHUYUCCKHE CaMOCTOSITEIIBHOE
CHUCTEMBI 154 u3y4yeHue yueOHoi pacoTLL. SanuTa OIK-8.1,
Y yHer KOHTPOJIBHOM OIIK-8.2
1 Hay9HOU
paboTslL.
JIUTEPaTypHI;
- pereHne
KOHTPOJIbHOU
paboTHI.
Hroro no pazneny 15,4
Htoro 3a cemectp 88,7 9K3aMeH
HWroro no aucuuminHe 88,7 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaJULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE 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
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl OATOTOBKU
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
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOJIOTUU
IIPOBOJATCS JIEKLMHU-BU3YAIU3AI[H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

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
IIPOBECHUH J1a00PaTOPHBIX 3aHATHHM MCIONb3YETCS METOJ KOHTEKCTHOI'O OOY4YEHMsI, KOTOPbII
MO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBS3eH MEXy KOHKPETHBIM 3HAHUEM U €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 (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(bopMBl Yy4eOHOH NEATETHHOCTH: BBINOJHEHUE JOMAITHUX 3a/aHUi, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB 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
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HAHWUH, YMEHUH, HaBBIKOB, ITOJIYYEHHBIX IIPU U3YYEHUU Kypca HapsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Jauld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISET CTYIAEHTaM B J1I000€ BpeMsl MPOMTH TECT, MpoaHaIW3UpPOBATh
OLIMOKH U IPOWUTH TECT BTOPUYHO

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMAIMOHHOE 00ecTieYeHue THCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. l'enpdpman, M. U. Xumus : yueOnuk / M. U. Tenvdpman, B. I1. FOctpaToB. — 4-¢ uzng. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT : 31eKTpOHHBIH //
Jlanp : anexTpoHHO-OMONMOTeuHas cucrema. — URL: https://e.lanbook.com/book/210221 (nara
obparnienus: 07.03.2024). — Pexxum A0CTyma: /I aBTOPHU3. MOJIH30BATEIEH.

2. Xumus : yueoHuk i By30B / FO. A. Jle6enes, I'. H. danees, A. M. I'ony0es, B. H. [llanosan
; mox obmel penakumert I'. H. daneeBa. — 2-e mu3z., nepepad. u gon. — Mocksa : M3marenbcTBo
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
anektpouHbii // O6pasoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511030
(mata obparenus: 07.03.2024).

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumdeckui 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 oOpamenus: 26.04.2023)). - MakpooObeKT. - TeKCT . AIEKTPOHHBIA. -
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 (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

3. Konaga, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENIbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYECKHIMA
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 (mara oOGpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JCKTPOHHBIHA. -
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5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. W cmern. By3oB /H.B.
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7. VI3BecTus BbICIINX YUE€OHBIX 3aBeIeHUI. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:
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Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.
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r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehl:
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MS Office 2007 |y, 135 o1 17.09.2007 GeccpodHO
Professional
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FAR Manager cB0OoHO pacrpoctpansemoe [10 OECCPOYHO
Bbpaysep Yandex |cBoGoHO pactpoctpansemoe [10 OeccpouHO
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cucreMa —  Poccmiickmii  magexc  mayunoro|[URL: https://elibrary.ru/project_risc.asp
mutuposanus (PHHIL)
ITouckoBass cucrema Axkagemus Google (Google
Scholar)

Poccwuiickas ['ocynapcTBennas 6ubimoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

OnekTpoHHbIe pecypchl 6ubanoreku MITY um. I'.1. https://host.megaprolib.net/MP0O109/Web
Hocoga ' ' '

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOaYJIf)

MartepuanbHO-TEXHHYECKOE 00eCIIeYeHUEe TUCIIUTIINHBI BKITFOYACT:

1. Y4eOHbIe ayAUTOPUH VIS IPOBEICHUS 3aHITUI JICKIHOHHOTO THTIA.

OcHalieHre ayIuTOpUN: MYJIBTHMEIUHHBIC CPEICTBA XPAHCHHUS, IEPEIadll U MPEICTABICHUS
nHpopmaruu

2. VYueOHbIE ayaUTOpPUM U TPOBENEHHUS JAOOPAaTOPHBIX 3aHATHH, TPYIIOBBIX H
UHIVBUAYAJIBHBIX KOHCYJIbTALMN, TEKYILIEro KOHTPOJS U NMPOMEKYTOYHON arrecTanuy. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepHalbl: TAOJINIbI, CXEMBI, TIAKATHI.

3. [ToMereHusI 111 CAMOCTOSTEIBLHOU pabOTHI 00YJaIOIUXCSI.
OcHaienne aymutopuu: IlepcoHanmbHbie KoMmbioTepbl ¢ maketom MS Office, Beixomom B
WHTEpHET 1 C JOCTYIIOM B DJICKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

4. TTomenieHus 17151 XpaHEHUs M MPOPUIAKTUYECKOTO 00CTYKUBaHU Y4eOHOT0 000PY/10BaHMSL.
Ocnamenne ayauropun: Cremnaxu, ceWdsl g XpaHeHHs] y4eOHOTro O0O0OpYIOBaHMS.
WHCTpyMEHTHI 11 peMOHTa J1a00paTOpHOro 000pyA0BaHUS.



INPUJIOKEHUE 1

6. YueGHO-MeTogUeCcKoe 00eceueHre CAaMOCTOATETbHOU PAaGOThI 00YYaIOIIUXC

CamocrosarenbHass paboTa o0OydaloOUIMXCS TMOApa3AeseTcs Ha ayauTOpPHYIO, KOoTopas
MPOMCXOJUT Kak BO BpeMs JIaODOpaTOPHBIX 3aHATUH, TaK M HA IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYACHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3aaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KAXKIOMY Pa3Aeily JUCUUILIMHBL. TecThl BKIIOUYAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOro MaTepuana. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIIPOCY Ipeajaraercs 4eThblpe BapuaHTa OTBETOB, CpeIu
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0aIOB B Kak10i Teme Kypca — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIA
XumMuyeckas TEPMOAUHAMHUKA

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

Teer Ne 1

11. ITpu paccMOTPEHUU XUMHUECKON PEaKLIUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbI
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJHbIE PEareHThl U MPOAYKThI PEAKLIUU
12. T1epBbIii 3aK0H (IIEpBOE HAYATIO) TEPMOJMHAMUKHA MAaTEMaTHUECKH 3aIIMCHIBACTCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
13. B sKx30TepMHUECKON peaKIuu:
a) SHTAJIBNNS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil s ekt peakuuu otpunarenet (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI MOBBILIAETCS
14. CrannaptHble TemoBbie 3PGEKThl IPUHATO 0003HAYATD:

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
15. Kakue u3 npuBeIeHHBIX peaKIUi IBISIOTCS YHAOTEPMUUECKUMU?
a) 1/2 No+ 3/2H,;=NHj , AH = — 46 K]I»x/Moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/Monb
B) I/2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/mMomb

16. Kakass M3 HallMCaHHBIX HI)KE PEAKIHWH OTBEYaeT TEeIuioTe oOpa3oBaHMs okcuma azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) I/2N,+ O0=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
17. Ilpu BoccTanoBnenuu 16r okcuaa meau( || ) mo peaxiuu :

CuO () *+ C (rpagur) = CU (¢ + CO (), mormotuaock 22 /K TENIOTHI.

DOHrtanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735



18. Ina peakmmu  NiO ) + C (pagur) = Ni ¢ + CO (. Omnpenenure BO3MOXKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOTO TEUEHUS pEAaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

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

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°Cu TeMieparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
19. Kak n3MeHsieTcs SHTPOIUS P Pa3I0KEHUU KapOOHATa KaIbIIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
20. Hannas peakuus: 2KClO;3 (rgy —2KCl (18)+30; (1), AH<O MokeT caMOIIpOU3BOIBHO IPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHu4YecKkass KUHETHKA

B Tecrax mo reMe «XHMHYECKask KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceaAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe
—B 2,5 Oaina.

Teer Ne 1

12. Pazpen XxuMuu, U3y4aroluuil CKOPOCTH U MEXaHU3Mbl XMMUUECKUX PEaKlni, Ha3bIBAe€TCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XUMHYECKasi KHHETHKA
13. CKopOoCTh XMMUYECKOH peakiu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) U3MEHEHHUE KOJINYEeCTBA BEILIECTBA PEAareHTOB (MU MPOAYKTOB) PEAKLIMH B €IUHUILY BPEMEHH B
enuHuIEe 0o0BeMa
B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKIM K MOMEHTY OKOHYAHUs PeaKLuU
14. B xakux eIMHUIAX BBIPAXKAETCS CKOPOCTh XMMHUECKOM peakuun?
a) MOIIb T ¢
0) Ge3pa3zmepHas BEIMYMHA
B) MOJIB”
15. Ot kakux (hakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKUX PEaKIUii?
a) OT IPUPOJIbI pearupyroLINX BEeIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIHOHHOTO cocya
16. CocTosiHIE XMMHUUYECKOTO PAaBHOBECHS OOPATUMBIX ITPOIIECCOB KOJTMUYECTBEHHO XapaKTEPH3YeTCH . . .
a) PaBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH
0) DHEpruei aKTUBU3AIUN
B) KOHCTaHTOI paBHOBECHS
17. Kak 3anuceiBaeTcs BbIpaskeHue s ckopoctu peakiuu 4 NO i + 6 H,O =4 NH;3 () + 5 Oy
a) V = k[NO]*[H,0] 6) V = k[NH3][03] B) V = k[NOJ*[H.0]°
18. Kak 3anmmiercst BBIpaKeHHE ISl KOHCTaHTHI paBHOBecHst peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Ke = [C][D] / [A][B]



B) Kp = [A][B] */ [C][D]
19. Kakoii oTpe3ok Ha JuarpaMmme MoKa3bIBaeT 3Ha4eHUE TEIUIOBOro 3(dexTa peakuun?

a) 1 *E
A
0) 2 2
B) 3 +
/7 ;
- v

v

XO0JI pEaKINK

20. YTo MOXHO CKa3aTh O peaKIu, n300paKEHHOM Ha TuarpaMme K Bompocy 87

a) 9K30TEepMUYECKasl peaKius

0) SHIOTEepMHUYESCKAs PEeaKITUs

B) peaKIIHsl OMTUCHIBACT COCTOSTHUE PABHOBECHS
21. PaBHoBecue peakiuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAaeTCs BIIEBO.

a) NP MOHUKEHUH TEMIIEPATYPhI

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPU MOBBILICHUH JIaBICHUS

22. J1na peakunu Cuo + 2 H 2 () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBeCcHast KOHIIEHTpaIUsl BOJopo/ia paBHa 1,2 Mouib/1. BerancnuTte HCXOAHYIO KOHIICHTPAIUIO
BOJIOpO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B tecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBEpPTOE, MIATOE U IIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpalieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
5) 2K* + SO, = K,S0y4
6) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
7) CuSO,+ 20H™ = Cu(OH)2{ + SO,
8) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4)1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. Ins monmasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer

5) 100aBUTH CONSTHYIO KHCIOTY

6) m100aBUTH IIEIOYb

7) pa3baBUTH PacTBOP BOJOU

8) mMOBBICHTH TEMIEPATypy
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyidbdaTa KajlblUs U BOJBI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOI'O BEIIECTBA — 3TO

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



6. PactBopuMocTh OKcanata cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeICHIE
pactBopumoct AgyCo04
1)5-.107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°

7. MaccoBas 10711 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

5) MacchlI BeliecTBa K Macce BOJIbI

6) KoJMYecTBa BEIeCTBa K 00bEMY BOJIBI

7) Macchl BelIecTBa K Macce pacTBopa

8) KkonuvecTBa BeleCTBa K 00beMy pacTBopa
8. K ci1abbIM 3J1eKTpOIMTaM OTHOCHUTCS ...

5) rUIpOKCH aMMOHHUSI

6) TUAPOKCHI Kaus

7)  XJIOpHJ KaJIbI[HsI

8) wMmaprauioBas KucjIoTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WU KHUCIYIO Cpeny.
[IpuuuHOii 3TOTO SIBISAETCS ...

5) anekTposn3 cosei

6) IUCTIPONOPIIUOHUPOBAHHUE CONEH

7) TUApaTHPOBAHHUE COJICH

8) ruaponus coseit
10.3na4yenne PH uncroit Bosbt ipu 25°C cocraBisieT

N1 2) 7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI». IIEpPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUs
olLieHuBaroTca B 1 Oaiur; mmsIToe U 11ecToe 3aaalus - B 3 Oaja.

Tect Nel

7. VKaKuTe pa3Mepbl YaCTUI[ KOJUIOUIHBIX CUCTEM

1) wmenbme 1 oM

2)  O6ombme 100 M

3) ot 1M g0 100 uM
8. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIHMIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMMEIOT
MIOJIOYKUTEILHBIN 3apsi?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJIApHBIC MOJICKYJT
9.  Jlmst KaKoro IIEKTPOJIMTA TOPOT KOATYJISIUU KOJUIOUIA C TOJIOKHUTENBHO 3apsDKCHHOW YacTHIIeH
JOJDKEH OBITh HAMMEHBIITNM?

1)  xmopua Kanus

2) cynbdar Kanus

3) oprodocdar kanus
10. Munena 30715 UMeeT CTPOSHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xuopun xenesa (111)

2) Boja

3) TUAPOKCHU] Kaus
11. Tlpu BzaumopeiictBuu 20 ma 0,001H wutpara cBurama (1) ¢ 10 mn 0,02H cynedara kamus
oOpasyercsi 305b cynab(dara cBunma (ll). K kakoMy smekTpoay AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JMCTIEPCHOM (ha3bl MpH IeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) K aHomy



12. B nBe k01661 HamuTO 1O 50 MIT 3071 TUAPOKCH A XKeme3a. [[ist Toro 4ToObl BRI3BATh KOATYIISIIHIO
3011 moTpedoBasioch 100aBUTh: B epByto — 5,3 mi 1H pactBopa xnopuna kanus; B Ipyryto — 18,7 mn
0,001H pactBopa docdara HaTpusi. BeraucanuTe mopor KoaryJsiuy Kaxa0ro JIEeKTPOJIHTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecCChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC IIpoLECChI»: IMEPBOC, BTOPOE, TPETHE,

4EeTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe u BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJIOB.

Tecr Ne 1
1. OxucauTeNnb — 3TO aTOM, MOJIEKYJa WJIK UOH, KOTOPBIH ...
4) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
5) NPUHUMAET JJICKTPOHBI
6) OTJAET CBOU DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOT/a ...
4) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apKEHHBIE HOHBI
5) MIOJIOXKUTEIIBHBIN 3apsii HOHA YMEHbBIIIAETCS
6) OTpHULATEIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunil kK OBP nucnponopunoHpoBaHus NPUHAJIEHKHUT ...
4) S + 2HNO;3; = H,SO4 + 2NO
5) 2H,0, = 2H,0 + O,
6) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCH ...
4)  MeTauIbl, BOAOPO/I, YIIIEPO/
5)  aKTUBHbBIC HEMETAJLIBI
6)  DJIEMEHTHI, HAaXOMAIINECS B CPEIHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIICHUSI KUCIIOPO/Ia a) B BOZE M 0) B IIEPOKCHJIE BOIOPOIA COOTBETCTBEHHO PABHHI . . .
4) a)-2;6)-2
5 a)-2;0)+2
6) a)-2;0)-1
6. [lepmanranar xanusa B OBP, nporekaromux B KUCIIOHN cpefie, BOCCTaHABIUBAETCA 1O ...
4)  xarmona Mn**
5)  mamrrasar-mona MnO,”
6) oxcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,S3 + KNO; =2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPratoTCs CIEIYIOLINE FIEMEHTHI ...
4)  a30T W cepa
5) cepau xpom
6)  XpoMm u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKIiy, TPHUBEICHHON B Bonpoce Ne 7 paBHa ...

2) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakipn KMnOy4 + HC oy = ... paBHa
2) 30 2) 26 3)35

DJIeKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNSA— B 1,5 6anna; meCToC U CEABMOEC — B 2 Gaa.

Tect Nel
8. DJEeKTPOAHBIN MOTEHIMAN ONPECIISIFOT MO YPABHEHHIO ...
1) Hepucra



2) Menneneesa-Kianeiipona

3) Bonbimana

4) Appennyca
9. Paccuuraiite DJIC ranpBanmueckoro siaementa MgMgSOy||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSIX

1) —2,03

2) -2,71

3) 2,71

4) 0,81
10.  Kaxue npoayKTel 00pa3yroTcsi Ha KaTo/Ie IIPH AIEKTPOJIM3E PacTBOpa HUTpaTa cepedpa?

1) BOZOPO/T

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/I
11. VYxkaxure cymmy K03h(GUIneHTOB B ypaBHEHUH 3JIEKTpoiu3a pactBopa HuTpara meau (1I)

1) 12

2) 11

3) 10

4) 8
12.  Kakas ¥3 TPHUBEIACHHBIX  OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKIHH  MPOTEKaeT
CaMOIIPOU3BOJIHLHO B MPSIMOM HAIpaBICHUH?

1). FeSO,; + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
13.  BplumcnuTe Maccy LMHKA, IOJYYEHHOTO IIPH 3JIEKTPONIM3e Cyibdara IMHKA, KOTOPBIM
npoBoAuK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
14.  TlpuBemute CXeMbl OSJEKTPOAHBIX TIPOIECCOB M MOJEKYISIPHOE YypaBHEHUE pEaKIuH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokucion cpene. B
OTBETE YKOXKUTE CyMMY KO3(PPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

Breaynutopsas  camocrostensuas pabora  obyuaompxes OCYIICCTBIIACTCA B BUAC MU3YUCHHUA JIMTCpPATypbl 110
COOTBCTCTBYIOLIEMY pas3aciy C Hpopa60TKOI>'I Marcpualia, O@OpMHeHHﬂ OTYETOB IIO J'[a60paT0pHBIM
pa60TaM M BBIIIOJTHCHHUA JOMAIITHUX 3aﬂaHI/II>'I.

BapuaHThl TeMaTHYECKHX JOMAIIHUX 3aJaHMIi VISl BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTY/IeHTOB 110 TeMaM

Jlomaninee 3aganue Ne 1
no rteMe «XHMHYeCKasi TEPMOJIMHAMHUKA)

B ngomarHem 3aaHuu 1o TeMe «XHUMUYecKas TepMOJIMHAMUKAy: TIepBasl 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oas.

3amayga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUECHHUSI PEAKIIUU MPU CTAaHJAPTHBIX YCJIOBUIX M Ipu  Temneparype T = 927 OC,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COzq)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ ()» AH = -566,2 KZ[)K

Jlomamuee 3axague Ne 2
o TeMe «XUMHUYEeCKAd KHHETHKA»

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

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
PUMOM U 00paTHOM peakiuu, €ciu YBEJIMYUTh JaBJIeHHUE B CUCTEME B JIBa pa3a?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO MIPU TEMIIEpaType
200 °C, eciu TEMIEPaTyPHbIH KOOPOUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo CKOIBKO pa3 H3MEHUTCS
IIPU 3TOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe ¢y + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIEHTPALIMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moms/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = COz (7 + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(r)’ AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 k]I x;
CO(F) + HQO(r) =CO, @ T Hyp, AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakom o0beme Bojbl crieayet pactBopuTh 1351 SnCly nst monmydenus 3M pactBopa xjopuaa

onosa (II) ¢ mmotHocThIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJISAPHbIC W HAIUIIATE COKPAIICHHBIC HWOHHBIC YPaBHCHHS peaKIui
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JiBa MOJICKYJISIPHBIX YPABHECHHUS PEAKIIUH K CIICYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOq;

NH," + OH — NH4OH;

ZnS + 2H'— Zn* +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 cienyromux coiei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHUs THIpOJM3a COOTBETCTBYIOIUX cosiel. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pactsopumoctu PbCly, ecniu B 200 mut Boasl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

Jlomainee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HGpBOI?'I peakunun npu CTaHAapTHBIX YCI10BUSAX, HCIIOJIb3Ys 3HAYCHUA
OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIINAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

H[AUCl] + H,0, + NaOH — Au +NaCl +0;, + H,0

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocTtaBbTe YpaBHEHUS OKACITHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO,; + NaNO, + H>,O0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 g —



3amaga Ne3
Jlanbl JBe OKHCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysice TabnuIeil CcTaHJAPTHBIX OKHUCINUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAJIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoMl cpene (HNOjz). Paccuutaiite 3HaueHue
ANEKTPOJBIIKYIIEH CHUIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CUCTEMBI»: IIEpBast 3aJaua OIIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKaoued mnpu padoTe raJbBaHUYECKOTO HIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4eCcKOTo IeMEHTa yMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKOH Koppos3uu rampBaHonapbl Co/Ni: a) B Kucioit cpene; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHOJa MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €ClU CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QaxTHueckoe KOJIMYECTBO MeTajlla, MOJYyYEeHHOTO Ha KaToAe IMpH DJIEKTPOJIn3e
Co(NO3),, eciu 31eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

14. OcHOBbBI XUMHUYECKOW TEPMOAMHAMMKU: TIOHATHUE CUCTEMBI, BUJIbI CUCTEM.

15. TepmoauHamMHuyecKHe napaMeTpbl U PYHKIUU COCTOSHUS CUCTEMBI.

16. Bmayrtpennss sHeprus. Paborta. Teriora.

17. TlepBblil 3aKOH TEPMOJIUHAMUKH (BBIBOJ).

18. DHranbnms Kak QYHKIHS COCTOSHUS CHCTEMBI. DHTAIBINS 00pa30BaHMs BEUIECTBA.
19. TennoBoit »ddext xumuueckod peakuuu. @DakToppl, BIMSIOMKME HAa TEMIOBOH 3PPeKT
XMMHYECKON PEaKIIuu.

20. Tepmoxumus. 3akoH ['ecca.

21. CrnencrBus u3 3akoHa ['ecca.

22. DHTpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.

23. Bropoii 3aK0H TepMOTUHAMUKH.

24. Tperuil 3aKOH TEPMOJUHAMUKH.

25. Dmueprus ['n60ca.

26. HampasneHue caMONIpPOM3BOJILHOTO IPOTEKAHUS XUMUUECKUX PEAKIIHH.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



18.

Xumuyeckasi KnHetuka. CKOpoCTh XMMUYECKOM peakliiy U METObI €€ PEryIUpOBaHUSI.

19. BnusHHE KOHIEHTPALUHU HA CKOPOCTh XUMHUECKON PEaKIIUH (3aKOH JAEHCTBYIOLIMX Macce).
20. BumsHUE TEMIEpaTyphl Ha CKOPOCTh XUMHUecKoi peakmuu. [IpaBmiio Bant — N'odda.
21. Teopus aKTUBHBIX CTOJIKHOBEHHI AppeHnyca.
22. DHeprus akTUBallUW. Y paBHEHUE AppeHHyca.
23. Teopus nepexoJHOr0 KOMILJIEKCAa. JHEpreTUYecKasi JuarpaMma.
24. Kpusas Makcsemia — bonbiiMana. DHepreTudeckuii 6apbep.
25. Karanutuueckue CUCTEMEI.
26. BrausHue kaTanu3aTopa Ha CKOPOCTh XUMUYECKON PEeaKIIHH.
27. ToMoOreHHBIN U TeTEPOTCHHBIN KaTalu3.
28. KoneOaTenbHbIC peaKiuu.
29. Xwumudeckoe paBHOBecue. OOpaTUMbIE M HEOOpATUMBIC PEAKITHH.
30. KoHucTaHTa XUMHYECKOTO PABHOBECHS.
31. Cwmemienue xumudeckoro papHoBecus. [Tpuniun Jle—Illatenbe.
32. BrnusHUE KOHIICHTPAIMH, JABJICHUS U TEMIIEPATYPHIL.
33. ®dazoBbie paBHOBECHS.
34. ®a30BbIC IUATPAMMBI JUTISI OTHOKOMITOHEHTHBIX CHCTEM.
KonTpoabHubie Bonpockl o Teme «PacTBopbD»

18. Tlomsarue pactBopa. PactBopuMocTh BemecTBa. PacTBopuMocCTh rasa.
19. PactBopsl. CrocoObl BBIpaKEHHUS KOHIIGHTpAIMM PAcTBOPOB (MaccoBasl JI0JiA, MOJSpHAas
KOHIICHTPALUsl, MOJIIPHASL KOHIICHTPALMS SKBUBAJICHTA, MOJIbHAS JOJIS, THTD).
20. KomnuratuBHbIE CBOWCTBA pacTBOPOB. M neanbHblil pacTBOp.
21. 3akonsl Payms: I (tonomerpudeckuit) u 11 (30yIITHOCKOTMYECKUN ¥ KPHOCKOTIMYSCKH ).
22. Ocmoc. OcMoTrdeckoe napieHre. Cxema ocMoMeTpa.
23. KuCI0THO-OCHOBHBIC B3aUMOJICHCTBHUS BEIICCTB.
24. HonHas Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHATHSA U TMOJOXKEHHUS TEOPUU
Appennyca.
25. Jluccommainusi KUCJIOT, OCHOBaHUM M COJEel C TOYKU 3pEHUs MOHHOH Teopuu AppeHuyca
(mpumepsr).
26. Crenens aucconuanuu. CUIbHBIC U Cla0ble YIEKTPOIUTHIL.
27. Jluccommarnusi cnadbIX AIEKTPOMTOB. KOHCTaHTa TUCCOIMAIIHN.
28. 3axoH paszbaienus OcTBaibaa.
29. Peaxnuu MOHHOTO OOMEHA MEXy JJICKTPOJIMTAMU (HA MPUMEpPE peakiuii o0pa3oBaHus caaboro
ANEKTPOJIUTA, OCAKA U Traza).
30. TIIpousBeneHue pacTBOPUMOCTH.
31. HonHoe npousBeaeHue Bobl. BOOpOIHBIN M THAPOKCUIIBHBIN MTOKa3aTeIH.
32. Tunponus comneit. TUMbI ruapoIN3a CONEH.
33. KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIeCcCa THIPOIH3a.
34. dakTophl, BIUSIONINE HA TIPOIECC THAPOIIH3A.

KonTpoabHbIe Bopockl 1o TeMe «/lucnepcHbie CHCTEMBbI»
14. Tereporenssle cMecu. JlucrepcHble CUCTEMBI.
15.  JlucnepcHoctb. Knaccudukanuu qUCcriepcHbIX CHCTEM.
16. Komnmonnnsie pactBopsbl. JInopmibHbIe U THO()OOHBIE KOJITIOUIHI.
17. Cnoco0Obl momydeHus: KOJIJIOUTHBIX PaCTBOPOB.
18. CrpoeHue KOJTOUTHBIX YACTHII.
19. TIpasuno Pasnca — I[leckona.
20. YCTOWYMBOCTH KOJUTOMIHBIX cUcTeM. CTaOMIH3aTOPHI.
21. Koarynauus TMoQUIBHBIX U JIHOPOOHBIX KOJIJIOUIOB.
22. CenuMeHTays KOJIIOUIOB.
23. Koarynauust KOJUIOUIHBIX PACTBOPOB JEKTPOIUTAMHU.



24. Tlpasuio Hlynere — Napau. Koarynupyromiasi cmocoOHOCTb.
25. OnTudeckre CBONCTBA KOJIOUHBIX PACTBOPOB.
26. DIeKTpUYeCKHe CBONCTBA KOJUIOUIHBIX PACTBOPOB.

KouTtpoJbHblie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

9.  OcHOBHBIE MMOHATHUS TEOPUU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH.
10. OxuciauTenbHO-BOCCTAHOBUTENbHbBIEC CBOWCTBA BEIIECTB.

11. BaxkHeiilue OKUCIUTENN U BOCCTAHOBUTEIH.

12. Twumbl OKHCITUTEIBHO-BOCCTAHOBUTEIBLHBIX PEAKIIHA (IPUMEPHI).

13. OxuciauTenbHO-BOCCTAHOBUTEIbHBINA MOTEHIUA.

14. VYpaBuenue Hepucra.

15. CocraBneHue OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

16. HanpaBieHue OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0xuanecKne CHUCTEMbI»

20. DnexTpoxuMuUecKkue cucteMbl. Kitaccuukarus 31eKTpOXUMUYECKHIX TPOIIECCOB.

21. DnexTpoXMMHUYECKHE MPOLECCH, IPOTEKAIOINE Ha IPaHULIe pa3jesa «METall — pacTBOP».
22. TanpBannyeckuii 3aeMeHT Jlanuais — SIkoOu.

23. DnexTpoABMXKYLIas CUJIa IajJbBaHUYECKOIO 3JIEMEHTA.

24. V3MmepeHHe OIEKTPOJHBIX IOTCHLIUANOB. Psa CTaHAAPTHBIX 3JEKTPOJHBIX TOTEHIIMAIOB.
CBoiicTBa METaNIOB B COOTBETCTBUU C UX IMOJIOKEHUEM B Py HalpsKEHUH.

25. VYpasuenue Hepucra.

26. DnexTposn3 paciaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOLIECCHI.

27. OObenuneHHbli 3akoH Papaznes. Beixon mo Toky.

28. Kopposus meraiios. Kiaccudukanyst KOppo3MOHHBIX IPOLIECCOB.

29. Xwumudeckasi KOppPO3Hsl.

30. DnexTpoxuMuyeckas KOppo3us. AHOJHOE OKHMCICHHE MeTalsla M KaTOJAHOE BOCCTaHOBIICHHE
OKHCITUTEJISL.

31. TIpumepsl KOppO3UHU B KUCION cpesie U aTMOC(epHON KOppo3uu.

32.  CxopocTh KOPPO3UH.

33. 3ammuTa METaJIOB OT KOPPO3UH.

34. 3anuTHBIC TTOKPHITHSI.

35. DnexkTpoXMMUYECKHE CIIOCOOBI 3aIUThI OT KOPPO3UU METAJIIOB.

36. XwuMHYecKkre NCTOUYHUKHU TOKa. [ allbBaHUYECKUI DJIEMEHT.

37. XuMHUYECKHEe UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

38. XwuMuveckre UCTOYHUKHU TOKA. TOTUTUBHBIC SJIEMEHTHI.



MNPUJIO)KEHHUE 2

7. OneHOYHBIE CPeCTBA /151 IPOBeACHUs MPOMEKYTOUHOI aTTecTallNl
HpOMe)KYTO‘-IHaSI aTTeCcranusi HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a OHpCI[CJ'IGHHBIﬁ nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yJibTaThbl O0Oy4YeHHS] U OIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-8 Criocoben yuacTBOBaTh B pa3paboTKe 000OIIEHHBIX BAPHAHTOB PEIICHUs po0eM, CBA3aHHBIX C MAIIMHOCTPOUTELHBIMU IPOU3BOJICTBAMH,
BBIOOPE ONTHMAIBHBIX BApUAHTOB ITPOTHO3UPYEMBIX ITOCIIEICTBUI PEIICHNS HA OCHOBE MX aHAJIN3a,

OIIK-8.1

VYyactByer B paspaboTke
HCCIIEI0BATENbCKUX 3ajad,
CBSI3aHHBIX c
MaIIUHOCTPOUTEIbHBIMU
MIPOU3BOJICTBAMU

IlepeyeHb TeopeTHYECKUX BOMPOCOB:

1. OCHOBBI XHMHYECKOH TEPMOAMHAMHKHU: CHUCTEMA, TEPMOIJHMHAMUYCCKHUEC IIapaMETPhI
CHUCTCMBI, (1)YHKI_[I/II/I COCTOSAHHA CUCTCMBI. HepBHﬁ 3aKOH TCPMOJAUHAMHKHU.

2. DHepreTuka XMMHUYECKHUX IIPOLIECCOB.

3. OHranbnus. 3akoH ['ecca U ciencTBUs U3 HEro.

4. OHnTponus. YpasHeHnue bonpmMana. Bropoii u TpeTuil 3aK0OHbI TEPMOAMHAMHUKH.

5. Oneprus ['m66ca. HanpapiieHUs! XUMHUECKUX TIPOIIECCOB.

6. Xumuueckass kuHeTuka. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkuuu. Kunernueckas Kpuas.

7. CKOpOCTb peakuu U METOIbI €€ PEryJINPOBAHHUS.

8. Bnustaue Temriepatypsl Ha CKOpocTh peakuuu. [Ipasuno Bant-I'odda.

9. OHeprus akTuBalUU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEeHUE AppeHuyca.

10. KaTtanuzaTopbl n KaTaTUTUYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. Karanu3aTopsl ¥ KaTaJIUTUYECKNUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. Xumunueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSL.

13. Cwmemenne xumudeckoro pasHosecus. [Tpunuun Jle [larense.

14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PAaCTBOPOB.

15. PacTBopb! 2nekTpoianToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON TUCCOLMALMU. 3aKOH
pazbaBnenust OcTBaIbaA.

16. Jucconnanus KUCIOT, OCHOBaHUH, coneil. AMGOTepHbIE AIEKTPOIMTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTU. YciioBuE OOpa3oBaHHs M pPacTBOPEHUS
OCaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110(oOHbBIE KOJUIOUIBL.

21. CrpoeHne KOJTONTHBIX YaCTHULL.

22. Koarymnsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOICTBa BELIECTB. Knaccudukanus

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

24. DIJIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.

25. ["anpBannyeckuii anemeHT Jlanuasms SIkoOu.

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpoau3a.

27. DNeKTponan3. AHOJHBIA M KaTOJHBIA IIPOLIECCHI MPU 3IEKTPOSIU3e pacTBOpoB. [Ipumenenune
AIIEKTPOJIN3A.

28. Kopposus. Buasl koppozun. CriocoObl 3alMTHI METAJUIOB OT KOPPO3UH.

29. OCHOBHBIE METOJII XHMUYECKOTO aHAIH3A.

30. OcHoBHBIE TIPUOOPBI K 00OPYIOBAHUE JIJIST XUMHYECKOTO aHATN3a BEIICCTB.
31. Meroauku npoBeneHMs ONbITOB. [IpaBuiia TEXHUKU 0€3011aCHOCTH.

Ilpakmuueckue 3a0anus:

1. g peakumu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenennte BO3MOKHOE HAIIPABJICHUE
CaMOIPON3BOJILHOTO TCUCHHS PEAKIIMH [IPH CTAHIAPTHBIX YCIOBUAX U npr  Temmeparype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 0 3aJaHHONW TeMIEpaTypbl HE HM3MEHHUTCS. YKaXKHTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HaWJIEHHOTrO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peaKLuu.

2. BolpaszuTe uepe3 KOHLUEHTpAIMKU PEareHTOB KOHCTAaHThl PAaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HamnpapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TEeMIIepaTyphl, €ClIM JaBJIeHUEe MOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

4. Kakwe w3 cnenyromux coneir noaseprarorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHUsI THUIIPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIoT pacTBOPHI 3TUX CoJei?

5. 3ok ruIpOKCcHIa MarHus monydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
(dhopMyTy €ero MUIIEIUIHI.

6. PaccunraiiTe 3J€KTpOABMKYIIYIO CUIY U ONpEJEeTUTe HalpaBIeHHUE CaMOIMPOU3BOJIBLHOIO
POTEKAHHS peaxun npu CTaHIAPTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHCJIUTENBLHO-BOCCTAHOBUTENBHBIX ToTeHmaios H) + HiPO, — J, + H3PO; + H,0.

7. llpuBeaute cXeMbl 3JEKTPOJHBIX HPOIECCOB M MOJEKYJISpHbIE YpaBHEHHS peaklui,
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NPOTEKAIOIIUX MPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpene; 6) BO
BIIQXKHOM Bo3ntyxe. OnpenenuTe yOblTh MacChl aHO/Ia IPU KOPPO3HH B KUCIIOH cpefie 3a 20 MUH, eclin
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe 3JIEKTPOHHO-MOHHBIC YPABHEHUSI JICKTPOIHBIX MPOIIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHUE PeaKiuu, IPOUCXo el mpu anekTpoiunse pactBopa CoSO4, Beruncaure
(dakTHYECKOE KOJMYECTBO MeTaula, mojydeHHoro Ha karozae npu 3iektponusze Co(NOs),, ecnu
AJIEKTPOJIU3 MPOBOJAMIM B TeueHuH | 4. Beixom Meramna mo TOKy coctaBuil 85%. Ykaxute
BO3MO>KHBIE IIPUIMHBI YMEHBIIICHHUS BBIX0J1a METAJUIA [0 CPABHEHUIO C PACYCTHBIM.

OIIK-8.2

BrI0upaeT KpuTepuu OLEHKH
HUCCIIETOBAHUNA B 001aCTH
MAaIIHHOCTPOCHUS

Ilpumepnvie npakmuueckue 3a0anHus:

1. Ompenenuth, C KAKUMHU U3 YKA3aHHBIX HIDKE BEIIECTB MOXKET B3aUMOJICHCTBOBATH PAcTBOP
THJIPOKCHIA Kalus: HoaoBoAopoaHas kuciora, xjaopua menu (II), okcun yraepoma (IV), okcun
ceunna (Il), ruapokcun amoMuHusA, TUAPOKCUA aMMOHUsA. COCTaBbTE€ YpPaBHEHHS BO3MOXKHBIX
peaxiuii B MOJIEKYISIPHOM U MOHHO-MOJIEKYIIIpHOM hopmax.

2. Omnpenennure BO3MOXXHOCTH BOCCTAHOBJICHHS OKcuaa xene3a FezO, yraepomom mpu
cTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus FezOs: Fe3044) +4C )
== 3FE(K) + 4CO(F)

3. TemmneparypHblit kodhdunreHT peakiuu paBeH 2,5. Kak nu3MeHHUTCS CKOPOCTh PeakIiy: a) Ipu
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOuk) + Hyry = 3FeO) + H O 3anuiure BbipakeHHe KOHCTAHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaKIuu.

5. Ilpu mnpokanMBaHWKM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE M CIUIABJISETCS CO IIeNoYbio. YTO
IpecTaBisieT coboit 3To coeqnHenne? Hanmuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

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

OIIK-4: Cnocoben KOHTPOJIMPOBATH N obecneunuBaTh IIPONU3BOJACTBCHHYIO U 9KOJIOTUYCCKYHO 0€30IMacHOCTh Ha paGOqu MECTax,;

OIlK-4.1

KonTtponmupyer u obecneunBaer
MTPOM3BOJICTBEHHYIO "

1. Kakue BemectBa M B KAakOM KOJIMYECTBE BBIACIATCS MNpH mnpoxoxaeHun 48250 Ki
aeKTpudecTBa depe3 pactBop xsopmma mapranma (II)? CocraBbTe cxemy 3JIEKTPOJH3a ITOTO
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IKOJIOTMYECKYI0 0€30MacHOCTh Ha
paboumx MecTax

pacTBopa.
2. AmroMuHMN cKJienad ¢ Menblo. Kakol u3 MeTamioB OyJeT KOppoAUpOBaTh B CpPejie CEPHOM
KHCJIOTBI M aTMocdepe BiIaKHOro Bo3ayxa? CocTaBbTe CXEMBbI AJICKTPOXHUMHYCCKON KOPPO3HH.
3 [IpoBecTu aHaANIM3 BIUSHUS KOHIIEHTPAIIMU HA CKOPOCTh XUMHUUYECKON peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTaNbHBIM AaHHBIM. [IpoBecTn
00paboTKy MOJIYIEHHBIX TaHHBIX C UCIIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHIA.
Pe3ynbTarhl ONTOB MPEACTABUTH B BHJIC TAOIHIIBI 1.

Tabnuma 1
Howmep O0Bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | mossienus peaKiuu, 10,
MOJTB/JT 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

[To nanHbpIM TabuLbEl 1 TOCTPOUTH TpaduK 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAluu
THOCYNb(aTa HATPUs, OTIOKHB Ha ocu abcmucc KoHneHTpamuioo NaS;Os, a Ha ocH OpAMHAT —
CKOPOCTb PEaKIIMH.

Cnenatpb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKLMU OT KOHIIEHTPAlUU THOCYJIb(haTa HATPUSI.




0) Ilopsaaok npoBeeHUs] MTPOMEKYTOYHOI aTTeCTAIlMH, TOKA3aTeJIM M KPUTepUH
OlLleHUBAHUS:

[IpomexxyTouHasi arrecTanus NO JUCHUIUIMHE «XUMHS» BKIIOYACT TEOPETHUECKHUE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
JK3aMeHa.

DK3aMeH M0 JaHHOW JUCUHUIUIMHE MPOBOJUTCA B YCTHOH (opMme MO SK3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0aisIoB) — 00ydJarouuiics JeMOHCTPUPYET BHICOKHN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 6amia) — 00y4aromuiicss IeMOHCTPUPYET CPEAHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOyyaroluiicss JE€MOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, yMEHUWH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAECT 3HAYUTENbHbIE 3aTPYAHEHUS MPU ONEPUPOBAHUMU 3HAHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLIGHKY «HEeYIOBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics EMOHCTPUPYET
3HaHusi He Oosee 20% TEOpPETHUECKOTrO MaTepualia, JOMYCKAeT CYIIECCTBEHHbIE OIIMOKHU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OILICHKY «HeYyJ0BJIETBOPUTEJabHO» (1 0amr) — oOydaromuiicss He MOXKET MMOKa3aTh
3HaHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
WHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.



