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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

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

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa XuMus BXOAUT B 00s13aTEIbHYIO YaCTh Y4€OHOIO IIaHa
00pa3oBaTenbHON IPOrPaMMBI.

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

"Xumus" B 00beMe IporpaMMbl cpeiHENd 00111e00pa30BaTEIbHOM IKOJIbI

3HaHus (yMEHUs, BIIAICHU), IOJyYEHHbIE IPU N3YUYEHUH JAaHHOM TUCLUILIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrare ocBOE€HUS AUCUUILINHBL (MOAYIs) «XUMUS» 00ydaromuiics JOJKeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-2 Cnocoben MNPUMCHATb OCHOBHBIC 3aKOHbBI U MCTO/IbI HUCCIIEIOBAHUI €CTECTBEHHBIX
HayK JJIs1 pCIICHUS 3a1a4 HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTH

OIlK-2.1 Ocy1ecTBIIsIET pacueThl, aHAIU3UPYET MOJIyYEHHbIE PE3YJIbTAaThl U
COCTaBJISIET 3aKJIIOYEHHE 10 MPOBEJACHHBIM aHAJIN3aM, UCTIBITAHUSIM U
MCCJIETOBaHUSIM

OIIK-2.2 CucTeMaTU3UPYET pe3yIbTaThl HAYYHbBIX HUCCIIET0BAHUN

OIIK-2.3 Hcnonb3yeT eCTeCTBEHHOHAYUYHBIE 3HAHUS JUISl PELLICHHS] BOIIPOCOB B

poeCCHOHAIBHON e TENHbHOCTH




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 131,4 akaj. dacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas padora g z dopma TeKyIero
Pasien/ Tema 9 (B akan. 4acax) é E{ Bun § KOHTPOJISI Ko
[— > g © | caMOCTOATEINBHOM |  yereBaeMOCTH 1 KOMITETeHIIHH
g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1. Xumus
- oopmiIeHHE
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura
11 Xuntaeckas JIOMAIITHETO nabopaTopHO OIlK-2.1,
TepMOJHHAMHKa 2 28 3amanns Ne 1; pabotsl. JlomarHee OIIK-2.2,
- 3aganue Ne 1. OIIK-2.3
CaMOCTOSITEIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHO u
HAay4YHOU
JITEPATYPHI.
- oopmieHHE
oTYeTa 1o
nmabopaTtopHoOit
pabore;
1 - perieHne 3amura
JIOMAIIHETO naboparopHoi OIIK-2.1,
1.2 Xumnueckas KHHETHKA 2 32 3agaHus Ne 2; pabotsl. [lomarHee OIIK-2.2,
- 3amadue Ne 2, OIIK-2.3
CaMOCTOSITENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JIUTEPATYPHI.
- ohopmieHme
oTYeTa 1o
nmabopaTtopHoOit 3ana .
SoTe: nabopatopHoi OIlK-2.1,
1.3 PactBOpHI 2 21 pa ’ pabotsl. Jlomaminee OIIK-2.2,
- petueHue 3aganue Ne 3. OIIK-2.3
JIOMAIIIHETO
. TectupoBanue
3aganus Ne 3;




CaMOCTOSTENBHOE
U3yUCHHUE

yueOHOH U
HayJHOU

JIUTEPaTypHL.

1.4 JTucriepcHble CUCTEMBI

18,95

- oopmIieHHE
oT4eTa o
nabopaTopHOH
pabore;
CaMOCTOSATENbHOE
U3ydCHHE
yueOHOl U
Hay4YHOU
JIMTEPATYpPBL.

3ammura
nabopaTtopHO

paboThl.
TectupoBanwue.

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

1.5 OxucnurensHO-
BOCCTaHOBUTEILHEIE
MPOIIECCHI

11,45

- oopmIicHHE
oTyera o
nabopaTopHOA
paborte;

- peleHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETTbHOE
n3yJdeHune
yueOHOH H
Hay4HOU
JIUTEPaTypPhI.

3amura
nabopatopHoi
pabotsl. JJomariHee
3amadue Ne 4.
TectupoBanwme.

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

1.6 DnekTpoxumMu4eckue
CHCTEMBI

20

- opopmiieHHE
oTyeTa 1o
nabopaTopHOi
pabore;

- pereHue
JIOMAITHETO
3aganus Ne 5;
CaMOCTOSITEIIbHOE
H3y4eHHE
yueOHOH H
Hay4HOU
JIATEPaTypPHL.

3amura
nabopaTopHO
pabotsl. Jlomarinee
3amanue Ne 5.
TecrupoBanue.

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Wroro no pazneny

131,4

Wroro 3a cemectp

131,4

3a4€T

MTOFOIK)HHCHHHHHHB

1314

3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUTUIMHBL «XUMUS) TPUMEHSICTCS TPAJUIIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU, TaK U B OpMe JIeKIUK-0ece1bl W Jrajora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHSI, JJIs1 TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIIUs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIKIMH C MCTIOJIb30BAaHUEM JEMOHCTPALMOHHOTO XUMHUYECKOTO IKCIIEPUMEHTA, KOTOPBIH
MO3BOJISIET HAOOJIEe MOJIHO PEATH30BATh METO/1 MPOOIEMHOTO 00yUEHUS yepe3 MOCTaHOBKY
po0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBICHHUH, PeaKLUi UITH ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0JI€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHast paboTa IPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOIHSIIOTCS IPYIIIOBBIE MM MHIUBHyaIbHbIC 3a/IaHU 110 IPONHACHHON TEME.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMeHeHreM. Kpome toro, 1ienecoo0pa3Ho UCIOIb30BaTh TEXHOIOTUIO
KOJIJIEKTUBHOI'O B3aUMOOOyUYeHMs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas napa,
JMHAMUYecKas napa, BapHMallMOHHas Ilapa; COBMEILAs €€ ¢ TEXHOJIOIHel MOAYJIbHOTO
oOyueHus. BeIMOTHUB 3KCIEpUMEHT, 00ydaromuecs GopMyIUpyrOT 0000IIEHHBIE BHIBOIbI
10 CEpUU OIBITOB, UCIOJIb3Ys MPUEMbl aHAJOTMU U CPAaBHEHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1abopaTopHBIX pabOT, MOJArOTOBKA K MPAKTUKYMY, U3yU€HHE OCHOBHOI'O U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu.CaMocTosTenbHas paboTa o0yJaromuxcs
JI0JKHA OBITh HalpaBiieHa Ha 3aKpeIyICHHUs] TEOPETUYECKOT0 MaTepuaa, H3JI0KeHHOTO
IpernoiaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33aJJaHU{ U MOJTOTOBKY K
PYOEKHOMY U 3aKITIOUUTENIbHOMY KOHTpoumo. [Ipu nmpoBeeHun pyoekHOTo U
3aKJIFOYUTEIBHOTO KOHTPOJIS OCHOBHBIMHM 3aJlauaMu, CTOSIIIUMHU MIEpe]] TPeroiaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENICHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, MOJIYYE€HHBIX ITPH U3YYE€HUH Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢bopmamu koHTpoJIs. OOydarOLUMMCS ITpeIaraloTcs TECThI U 3a7a4il B 3JIEKTPOHHOM BUJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTIHuMe OT 0OBIYHOTO TECTUPOBAHUS TaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPOUTH TECT, MPOAHATU3NPOBATh
OIMOKH U TIPOUTH TECT BTOPUIHO.

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[Ipencrasneno B npuioxenun 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIIUITHHBI

a) OcHoBHAas JMTEpPaTypa:

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

2. Xumus : yueOHuk 1151 By30B / FO. A. Jlebenes, I'. H. danees, A. M. I'ony6es, B.
H. [TamoBan ; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ usn., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2023. — 431 c. — (Bsicmee odbpazoanue). — ISBN 978-5
-534-02453-1. — Texcr : anexTponHsii // OOpa3zoBarenbHas miaTdopma FOpaiit [caidt]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) lonmoJiHUTeILHAS JIUTEPATypa:

1. Mensiauk, H. JI. PactBopsr! : npaktukym / H. JI. Mensuuk, 3. P. Mynnuna, O.

A. Mumypuna ; Marautoropckuii roc. rexuuueckuit yu-T uM. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (marta obpaiueHus:
14.02.2022). - Makpoo0ObeKT. - TekcT : a5eKTpoHHbIid. - CBeleHHs 0CTYIHBI Takke Ha CD-
ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktuky™m / H. JI. Mensanuk, D. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. M. Hocosga. -
Maruutoropck : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ TuTyn1. SKpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true (mara obpareHus:
14.02.2022). - MakpooObeKT. - TeKCT : 3eKTPOHHBIN. - CBeleH s TOCTYIHBI Takxke Ha CD-
ROM.

3. Konsiga, JI. I'. OkucnauTenbHO-BOCCTaHOBUTEIbHBIE peakiiMi. OCHOBBI
JIeKTpoXuMuu : yuebHoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 58 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true (mara obpareHus:
14.02.2022). - MakpooOBbeKT. - TeKCT : AeKTPOHHBIN. - VIMeeTcs meyaTHbIi aHaJIor.

4. Mumypusa, O. A. XuMmnueckas knHeTuka. CoCTOSHUE XUMHUYECKOTO
paBHOBecHs : mpakTUkyM / O. A. Mumypusna, 3. P. Mymnuna, O. B. Epmiosa ;
Marnuroropckuii roc. rexuudeckuil yH-T uM. I'. 1. Hocosa. - Maraurtoropck : MI'TY um. T
. Hocoga, 2019. - 1 CD-ROM. - 3ara. ¢ Tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true (marta oOpareHus:
14.02.2022). - MakpooOBbeKT. - TekcT : a5eKkTpoHHBIH. - CBeneHHs ocTynHbI Takke Ha CD-
ROM.

5. Koposun, H.B. O6mas xumus: yued. A1 TEXHUYECKUX Halpas. U CIIeLl.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mk., 2007.- 557 c.: wi. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEICTBEHHBIA.

6. KpaTtkuii cnpaBo4HUK (pU3MKO-XUMHUYeCKUX BenuunH / cocT.: H. M. bapomn, A.

M. Tlonomapesa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Pasnens, A. M.
[Tornomapegoii. - 10-e uzn., uctip. u goi. - CII6. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TexkcT: HEMOCPEICTBEHHBIH.



7. V3BecTus BBICHINX Y4eOHBIX 3aBeleHUN. XUMHUS U XUMHYECKast TEXHOIOTHSI:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeTonnueckne yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XuMHYECKUX MPOIECCOB: METOAMYECKHUE YKa3aHUs K
71a00paTOPHBIM paboTaM MO AUCLHUILUINHE « XUMHUA» I 00yUYaroIIMXCs BCEX HAPaBICHUN
MOATOTOBKH U CIICIUAIILHOCTEN THEBHOUM opMbl oOyuernus / O.A. Mumrypuna;
MaruauToropckuii roc. Texuuueckuid yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2016. — 11 c. — TekcT : HEeMOCpEACTBEHHBIM.

2. Konspa, JI.I'. Xumuyeckas TepMOAMHAMUKA: METOJANYECKUE YKA3aHUS TS
CaMOCTOSITENTbHON PabOThI O AUCHUIUIMHE «XUMHUS» U1 00y4JarOIIMUXCs BCEX HANpaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenus / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2020. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsina, JI.I'. CkOpocTh XUMHUUYECKHUX PEAKIINA U XUMUYECKOE PABHOBECHE:!
Metoanyeckre ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUTHHE «XUMUS» JUIs
00yJaroImuxcs BceX HAIPABICHUH MOATOTOBKHU U CIEIUATBHOCTEN BceX popM 0OyueHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. tTexuudeckuit yu-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.1. Xumundeckas KuHeTuKa. XUMHYECKOE PAaBHOBECHE:
METOAMYECKUE YKA3aHUs TSI CAMOCTOSATEIIEHOW PaOOThI IO TUCIUTUTHHE « X UMD JUIS
00yJaroImuxcst BCeX HaIpaBJICHUH MMOATOTOBKHU M CHIEIIMATBHOCTEN BceX (HopM 0OydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TexkcrT :
HEINOCPEICTBEHHBIMN.

5. Uympoga, JI.B. PacTBopsl: MeTonueckas pa3paboTKa K JIa0opaTOPHBIM paboTaM 110
TUCHIUTUTAHE «XUMHSD JIJTsI 00yJaIONIMXCsl BCEX HAIPABICHHUA MOTOTOBKH U
cnienuanbHOCTel Beex ¢opm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudecknid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocoga,
2020. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. YUympona, JI.B. PactBopsl: MmeTonnueckas pa3paboTka K cCaMOCTOSTEILHOM padoTe
0 TUCHUIUIMHE «XHUMHUD» 7151 00y4YaIoLUXCsl [10 BCEM HAIIPaBJICHUSIM ITOATOTOBKH U
crienuagbHOCTIM Beex ¢hopm oOyuenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Muiypusa;
Marnurtoropckuii roc. Texaudeckuid yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2017. — 26 c. — TekcT : HENOCPeICTBEHHBIH.

7. Konsina, JI.I'. Konytoniable pacTBOpBI: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe Mo AUCHUIIIINHE «XUMUS» ISl 00yHaroIIMUXCs IO BCEM HaIpaBIE€HUSM MOJATOTOBKU U
cnenuanbHoCTIM Beex ¢popM oOyuenus / JI.I'. Konsina, JI.A. Bonesn; Marautoropckuii roc.
texandeckuid yH-T uM. ['. U. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2017. — 9
c. — Tekcr : HenmocpeACTBEHHBIM.

8. Konsana, JI.I'. OkuciantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHHs K J1a00paTOpHO paboTe N0 AUCHUIUINHE «XUMUs» JUTsl 00YyJaIOLIUXCS BCEX
HampaBJICHUH MOATOTOBKYU U cHelMaibHOCTeN Beex (popm obyuenus / JI.I'. Komsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U1. Hocoa, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBIM.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
MIPOIIECChl: METOMUECKas pa3paboTKa K CaMOCTOATENbHOM padoTe A 00ydarommxcs no
BCEM HaIPaBJICHHUSIM MOJI'OTOBKU U ClleaIbHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mymimna; Marauroropckuii roc. rexunueckuii yH-T uM. I'. M. Hocosa.
— Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HENOCpeACTBEHHBI.

10. Mumrypuna, O.A. DneKTpOXUMHUYECKNE TIPOLECCHI: METOJUYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo AUCHUIUINHE «XUMHUSD» JUIsl 00yJaIOLIUXCS 10 BCEM HalpaBJICHUSAM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna,



H.U. PonnonoBa; Marauroropckuii roc. rTexunueckuii yH-T uM. I'. M. Hocona. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2017. — 13 ¢. — TekcT : HEmocpeaACTBEHHBI.

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
FAR Manager cB00OIHO pactipocTpansemoe [10 0eccpouHO
7Zip cB00OOIHO pacripocTpansemoe [10 0eccpovHO
bpaysep Yandex |cBoGoanHo pacnpocrtpansiemoe [10 0eccpovHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX U HH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

HasBanue kypca CchlIKa

DJekTpoHHas 0a3a nepuoIuvecKux u3nanuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/

HanuonansHas nHGOpMaMOHHO-aHATUTHYECKAS URL:

cuctema — Poccuiickuii nHaekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE rOCYIAPCTBEHHOE OO HKETHOE

yupexaenue «DenepanbHbIil HHCTHTYT URL: http://www1.fips.ru/

MIPOMBIITUICHHOW COOCTBEHHOCTHY

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

Poccuiickas I'ocynapctBennas 6ubnuoreka. Karanoru
/catalogues/

DnekTpoHHbIe pecypchl oudimoreku MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne JTUCHUUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe TUCITUTUINHBI BKIFOYALT:

VYueOHbIe ayTUTOPUH [Tl IPOBEACHUS 3aHATHIA JIEKIIUOHHOTO THUIIA.

OcHaienne: MynbTUMeIMITHBIE CPEICTBA XPAHEHUsI, TIEpelaul U TPEICTaBICHUS
UHpOpMaLIUH.

VYueOHbIe ayTUTOPUH JUTs IPOBEACHUS T1a00PaTOPHBIX 3aHITHI, TPYIIIOBBIX U
VHIMBHIyJIbHBIX KOHCYJIBTAUH, TEKYILIETO KOHTPOJIS i TPOMEKYTOUYHON aTTeCTaIHH.
OcHnamienue: O6opyioBaHue AJIs BBIIIOJHEHUS J1a00paTOPHBIX paboT, XMMUYECKas oCy/1a,
peakTuBbl, HarnsqHpie MaTepuanbl: TaOJIHIbI, CXEMBI, TUIAKATHL.

ITomernieHus a1 caMOCTOSITENBHON pabOTHl 00YYAIOLIUXCS.

OcHamienue: [TepcoHanbHbie KoMmblOTepsl ¢ makeroM MS Office, Beixogom B
WHTEpHEeT U ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpelly
YHUBEPCHUTETA.

[Tomemenns i1t XpaHEHUs U TPOPUIAKTHYECKOTO 00CITyKUBaHUS YI€OHOTO
000pyI0BaHUSI.

Ocnamienune: Cremnaxu, ceidbl A1 XpaHeHUs] yueOHOro 000py0BaHHUSL.
WucTpyMeHTHI 17151 peMOoHTa 1a00paTOPHOT0 000PYA0BaHMS.



INPUJIOKEHUE 1

6. YueGHO-MeTogUeCcKoe 00eceueHre CAaMOCTOATETbHOU PAaGOThI 00YYaIOIIUXC

CamocrosiTensHas paGOTa 06y‘la}()U.H/IXC}I ToApas/Ie/sAeTCs Ha ayAMTOPHYIO, KOTOpas IPOMCXOJHUT KakK BO BpeMst naﬁopaToprIx 3aHATHI, TAK M Ha TUIAHOBBIX KOHCYIbTaUMAX, U Ha
BHEAYIUTOPHYIO, IIPOUCXOJAIILYIO BO BPEMs MTOATOTOBKH CTYJICHTAMH OTYETOB 110 naGopaToprIM 3aHATHAM M BBIIIOJHEHUS JOMAIIHHUX 3aJaHHI.

AYINTOpHAR  CMOGTORTETbHA PAGOTA OBYNAIOUIXCH  TEATIOTAracT MpoXOAeHHe Teciposamnn mo Kaxiowy pasteny micwnnmms. 1 ©CTBI  BKIIFOYAFOT
TEOPETUYECKHE M TMPAKTUYECKHE 3aJaHMsi, OTBETHl Ha KOTOPHIE TPeOYIOT IIyOOKOrO MOHHMAaHUS
M3y4EHHOro Marepuaia. TecTbl HOCTPOeHbI €MUHOOOPA3HO: K KaXKIOMY BOIIPOCY MpeAIaraeTcs 4eTbipe
BapHaHTa OTBETOB, CPEAM KOTOPBIX OJMH WM HECKOJbKO NpaBMIbHBIX. OOpaboTka pe3ynbTaToB
OCYILLECTBIISICTCSA IIyTEM COIOCTABJICHUS MOJIYYEHHBIX PE3YJIbTaTOB C TAIOHHBIMU M IPOTEKAET OYEHb
ObIcTpo. MakcuMasbHOE KOJIMYECTBO OAIIOB B KaxK10i Teme Kypea — 10.

BapHaHTLI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUM 119 TEKYHIEro KOHTPOJIA
XuMHuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMHYECKask TEPMOJAMHAMUKAY: MIEPBBIC IECTh 3a/IaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCEMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKTHl PEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aeyp (- EA/ RT)
06) K=R/Nju r) AU= Q-W
3. B sk30TepMuueckoil peakiuu:
a) SHTAJIbINS pEeaKMOHHON cucTeMbl nosblaercs (AH > 0)
0) TeroBoil a¢ ekt peakuuu orpunarenet (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl ymMeHbIaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHIATO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwe u3 npuBeICHHBIX PEaKIUil SBISIOTCS SHIOTCPMUICCKUMU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I»x/Moib
0) Hy+4/2 0,=H,0, AH = -242 K]Ix/Momnb
B) /2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 1,=HI, AH =26 K]I»/Monb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2N,+ O=NO B) 1/2 N2+ 1/20, =NO

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

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

DHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

8. Hua peakmuu  NiO ) + C (pagury = Ni ) + CO (. Ompenenure BO3MOKHOE HaIpaBICHUE
CaMOTIPOU3BOJIBHOTO TEUEHUS PEAKIIUU ITPU CTAaHAAPTHBIX YCIOBHAX U IpU Temneparype 627°C.

\ BemecTBo \ AH®293  (KJI>/MOIIB) \ S°gg  (x/mMonp*K) \




NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO (p -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
627°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 PU PA3TI0KEHUN KapOOHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HaI0
10. Jannas peakuus: 2KClOs (rg) —2KCl (18)+30; (1), AH<O Mo3keT caMOIpOnU3BOJIbHO IIPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJIeHUU T') HE 3HAI0

XuMnuyeckas KHHETHKA

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

Teer Ne 1

1. Pazpen xumuu, U3y4arouIuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHAYecKas TEPMOIMHAMHKA
0) TEPMOXHMHUS
B) XMMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOM PEaKIUU — 3TO ...
a) BpeMs, 32 KOTOPOE MOTHOCTBHIO PACXOAYETCsl OJJHO U3 MCXOHBIX BEIIECTB
0) M3MeHEeHUe KOJIMYECTBAa BEIIECTBA PeareHTOB (WK MPOAYKTOB) PEaKI[MH B EAMHHILY BpEMEHU B
enuHuIEe 00BeMa
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKlun
3. B Kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUYECKOW peakiuu?
a) MOIIb T ¢
0) Oe3pa3zmepHas BeIMYMHA
B) MOJIB”
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pPEaKLIni?
a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIMOHHOIO cocy/a
5. CocrosiHMEe XMMUYECKOTO PABHOBECHS OOPATUMBIX MPOIIECCOB KOJIMYECTBEHHO XaPaKTEPUIYETCH ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB PEaKIIuu
0) SHepruei aKkTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHHe i ckopocTu peakuuu 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 AJ1s1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) Kr = [A][B] */ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamme IMokas3bpIBaeT 3HaUEHUE TeIIOBOro A dekTa peakiuu?

a) 1 *E / \




5) 2 2

B) 3 i

v

XO0J1 peaKInu

9. YTo MOXXHO CKa3aTh O pEaKIMH, N300paKEHHON Ha TUarpaMme K Bompocy 87

a) 9K30TEepMHUYECKasl peaKiIus

0) SHIOTEepMHUYECKAs PEeaKITUs

B) pEaKIMsl OIIMCBIBAET COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAETCs BIEBO.

a) MPH MOHUKEHUH TEMIIEPATYPhI

0) IIpH MOBBIMICHUHU TEMIIEPATYPhI

B) IIPU MOBBILICHUH JIaBJICHUS

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

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B Ttecrax mo teme «PacTBOpBI»: MEpBOC 3aqaHUE OILICHHMBaeTcs B 1 Oami;, BTOpoOe, TPEThe,
4eTBEpPTOE, MATOC U IIeCToe 3adanus - B 1,5 Oana; cebMoe, BOCBMOE, IEBIATOE H JISCATOC — B
0,5 6ama.

Tect Nel

1. ns 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
N1 2)2 3)11 4) 13

4. Ins monasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa3baBUTH PacTBOP BOJOU
4) TOBBICHTBH TEMIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyidbdaTa KajlblUsi U BOJBI, CyMMa
KO3 PHIINEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAIIMN PACTBOPEHHOIO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBOpHMOCTH OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeIcHUE
pactBopuMoctu AgrCy04
1)5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE



1) maccsl BelecTBa K Macce BOJIBI

2) KOJHMYECTBa BEIIECTBA K 00BEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cimabpiM 371eKTpoIMTaM OTHOCUTCS ...

1) ruapoKcH aMMOHHMS

2) THAPOKCH] KaJus

3)  xJopuI Kaublus

4) wmaprasioBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEIOYHYIO MM KHCIYIO CpEIy.
[IpuuunHO# 3TOTO ABIAETCA ...

1) saexTpoaus coneit

2) IUCTIPONOPLUOHUPOBAHUE CONCH

3) ruapaTHpOBaHHUE CONEi

4) THAPOSIU3 COJICH
10.3nauenue PH umcToii Boas npu 25°C cocrasiser

1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMDbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMbBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUIA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1.  Vkaxwure pazMepbl YaCTHUI] KOJJIOUTHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabime 100 HM

3) ot 1 uM g0 100 am
2. Kakue WOHBI CIOCOOHBI BBI3BaTh KOATyMSALHUIO KOJJIOMJA, YACTHII KOTOPOTO HUMEIOT
TTOJIOKUTEIBHBIN 3apsia?

1)  KaTHOHBI

2)  aHHUOHBI

3)  TONApHBIE MOJIEKYJT
3. Jlna xakoro 3JEKTPOIUTA MOPOT KOATYIISAIIUU KOJUIOUA C MOJIOKUTEIFHO 3apsSKEHHOW YacTHIICH
JOTHKEeH OBITh HAUMEHBIIUM?

1) xuopun Kanus

2) cynbdar Kamus

3) oprodocdar kamus
4.  Munema 30515 UIMEET CTPOCHHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduau3aTopa?

1)  xmopun xenesa (111)

2) Boja

3)  TUAPOKCHI KaIus
5. Ilpum B3aumonmeiictBuu 20 mua 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpa3zyercs 3o0mb cynbdara cBunna (ll). K kakomy s1ekTpoAy ITOMKHBI MEpPEeMemIaThCsl YacTHUIIBI
nucnepcHo (as3bl mpu AneKTponse?

1) HaxomATCS B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe ko061 HamuTO 1m0 50 MJT 307151 THAPOKCH A XKese3a. [|jist Toro 9ToObl BBI3BATh KOATYIISIIHIO
307151 MoTpeboBaOCh 100aBUTE: B mepBy0 — 5,3 M 1H pacTBopa xmopuna kamusi; B Ipyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berarcaute mopor KoaryJisiul Kaxaoro dJIEKTPOJIUTA.



OKHCANTENbHO-BOCCTAHOBUTEIbHbIE MpoueCChI

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus oueHuBatorcs B 0,5 6aina; mecroe — B 1 6ami; ceapbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 0aJIOB.

Tecer Ne 1
1. OxucauTenb — 3TO aToM, MOJIEKYJa WIA UOH, KOTOPBIH ...
1) YBEJIMUYUBAET CBOIO CTEIIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. IIpouiecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTJa ...
1) HEUTPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B ITOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) I0JIOKUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATEIIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHALJIEHKHUT ...
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)  DJIEMEHTHI, HAaXOMAIINECS B CPETHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHn OKHCIICHUS KUCIIOpO/ia a) B BOZIC M 0) B IIEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)-2;06)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION Cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karuona Mn?*
2)  manrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuuu, npotekarorieii mo cxeme Cr,S3 + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa
2)  cepaH XpoMm
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKkIiy, TPHUBEICHHON B Bonpoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1cne CUCTEMBbI

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

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT OMPEACIISIIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeiipona
3) Boabimana

4) Appennyca



2. Paccunraiite DJIC rampBanndeckoro siemeHTa MgMgSO4||CuSOy/Cu mpu craHmapTHBIX

YCIIOBUSAX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nponykTel 00pa3yroTcsi Ha KaTOJIe MPH 3JIEKTPOIIU3€e pacTBOpa HUTparTa cepedpa?
1) BOJOPOT
2) cepedpo
3) a30THasi KUCIIOTa
4) KHCIIOPOJT
4, Ykaxute cymmy K03¢GGUIIMESHTOB B YpaBHEHHUH dJICKTPOJIM3a pacTBopa HUTpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEeKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JEKTpPoiu3e cyib(dara MHWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,110
2) 0,05
3) 0,013
4) 6,7-10°
7. [IpuBenuTe CXEMBI JJIEKTPOJHBIX IPOLECCOB W MOJICKYJISPHOE YpPaBHCHHE pEaKIIUU,

MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYCCKON KOppO3uH TanbBaHomapsl Zn|Mg B cepHOKucon cpene. B
OTBETE YKAKHUTE CyMMY KOA(P(PHUITMEHTOB B MOJICKYJISIPHOM YPaBHCHHH.

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

BueaynuTopHas  camocrostensnas pabora  obywaommxes OCYHICCTBJIACTCA B BUAC MIYUCHHUA JIMTCpATypbl 110
COOTBCTCTBYIOLIIEMY pPa3acily C HpopaGOTKOP'I MaTtepualia; OQ)OpMHeHI/ISI OTYCTOB 110 Ha60paTOpHHM
pa6OTaM 1 BBIIIOJIHCHHUS JOMAITHUX SaﬂaHHﬁ.

BapHaHTbI TeMaTHYECKHUX JOMAIIHUX 3aJaAHUM JJIA preaymuroproii CAMOCTOSATEILHOM paGOTbI CTYAEHTOB
mo TeMamM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYECKAsI TEPMOTUHAMMKA»

B nmomaniaem 3amaHuu 1Mo TeMe « XUMHUYecKash TEPMOIMHAMIKAY: TIepBast 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpeths — B 1 Oam.

3amaya Nel

Jisa peakunun CHy oy + CO, ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIpaBIICHUE
CaMOIPOU3BOJIBHOTO TEUYECHHSI PEAKIIMH ITPU CTAaHJAPTHBIX YCIOBUAX M npu  Temmeparype T = 927 °c,
€CITH TETIOBOM (P PEeKT peakluu A0 3aJJaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaXUTE: a) BIICIACTCS



WIA TOTJIOUIAETCS PHEPIus B XOJA€ peakuuu; O0) NPUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TeMiepaTypy Hadaja peakLuH.

3amaga Ne2

Berauciure tennoBoit  addext peakiuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJAPTHBIMH TEIUIOTaAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThI BBIIEIUTCS UIIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM PACCUMTANTE TEIUIOBOU YPPEKT peaKIiu:
Hypy + COz¢)=CO (+ Ho Ofy. TepMoxummuueckue ypaBHEHUS:

a) Hp ® T X 0)) = H,O () AH =-241,9 x]Ix;

6) 2CO ) + 02 @~ 2 COZ (> AH = -566,2 KI[)K

Jlomainee 3aganue No 2
10 TeMe «XHMHYECKAsI KHHETHKA»

B nomamiHem 3amaHuu 1Mo TemMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTas u nsaras — B 1 6asr.

3ajmaua Nel

Peaknus nporekaer no ypasHeHuto: O oy +2 CO y = 2 CO; (. HauanbHple KOHLEHTpauuu
pearupyromux BemecTB paBHbl: [O7] = 1,2 mons/n, [CO]= 0,8 mosb/n. Bo ckoibko pa3 u3aMeHHUTCS
CKOpOCTh MpsAMOW peakuuu, korga mnpopearupyer 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaklvM, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MuH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO PU TEMIIEpaType
200 °C, ecin TemmepaTypHblii KOO(Q(UIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKOIbKO pas H3MEHHTCs
IIPH 3TOM CKOPOCTb PEAKIH?

3amaga Ne3

Haiiaute HayanpHble KOHIEHTPALMU UCXOAHBIX BEIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIINH:
Fe ) + H20 () = FeO () + Hy (1), €citn paBHOBECHBIE KOHLIEHTPALUHM PEAarupyONIMX BEIIECTB PaBHBbI:
[H20]1=0,3momb/m1, [Hz] = 0,4 Momnb/m.

3anaya Ned

Hus peakumonnoin cucremsl: CO ) + HyO yp = COz (y + Hy () HavanbHble KOHIEHTPAlMH
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenienuTe KOHIIEHTPAIIUUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3ajmaya NeS

BrIpa3ute yepe3 KOHIEHTpAMU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIINN:

Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH =+160,5 xJIx;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K

VYKakuTe HapaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ATHX PEAKIUi: a) IpU MOHMKEHUN
TeMIIEpaTyphbl, €CIIM JaBJIeHWE TOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUs, €CITU TeMmIeparypa
MIOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomammem 3amanum mo Teme «PacTBopel»: TmepBas, BTOpas, TpeThd W TiATas 3aJa4d
otieHuBaercs B 1 Oamn; yerBepTas u mectas — B 0,5 Oana.

3agava Nel
B kaxom oO0weme Bombl ciemyeT pactBopuTh 1351 SnCly mist monmydyenust 3M pacTBopa xyopuaa
onoga (II) ¢ mmotHOCTRIO p = 1,405 T/MN?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YPaBHCHHSI peaklui
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISPHBIX YPABHCHUS PEAKIUN K CICTYIOIIUM HOHHBIM:

Ba® + CrO° — BaCrOy;

NHs;" + OH — NH4OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyrommx cosneit moasepratorcs ruaponusy: NapSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaua Neb

Haiinure npoussenenue pactBopumoct PbCly, eciim B 200 Mt Bozsl pactBopsiercs 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE MTPOLIECCHI»

B nomamnem 3aganuu no teme «OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MPOIIECCHD»: MIEpBas 3aa4a
otieHuBaercs B 1,5 Oanna; Bropas — B 2,5 6anna; TpeThs — B 1 Oan.

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

Paccunraiite SIEKTPOABIKYIIYIO CHJIYy W ONpPENETUTE HaIMpaBlIeHWe CaMOIPOU3BOIHLHOTO
MPOTEKaHUs  MEepBOM  peakluud MNpu  CTAaHAAPTHBIX  YCIOBUAX,  HUCIOJNB3YyS  3HAUYECHHS
OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB:

H)] + H3PO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnO, + NaNO, + H,O—

NaCrO, + H;O0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa:) =

3amaga Ne3

JlaHbl J1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO;, KNOjz; u Pb(NOgz);, PbO,.
[Tonb3ysick Tabnuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX TMOTEHIIMANIOB, COCTaBHTE



ypaBHEHHE BO3MOXKHOH peakiuu B ykazanHou cpexe (HNO;3). Paccumraiite 3HaueHue
JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.

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

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

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylole peakiuy, MpoTeKarolell mnpu padoTe TralbBaHHMUECKOTO 3JEMEHTa
Co/Co(NOs)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHUECKOTO 3JIEMEHTA MPHU CTAHIAPTHBIX
YCIIOBUSIX.

[TpuHSIB MOTEHIMAN aHOJAa PAaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJljia B KATOAHOM pacTBope, npu kotopoi 3/1C ranbBaHUUECKOr0 3JIeMEHTa YMEHbBILIUTCS
Ha 0,02B.

3amaua Ne2

[TpuBenuTe CXEMBI DJICKTPOAHBIX TIPOIECCOB M  MOJICKYJSPHBIC YPaBHCHHUS PEaKIIHH,
MPOTEKAIOIIUX MPHU IEKTPOXUMHUUECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B KUCIoil cpeze; 0) BO
BJIQYKHOM BO3/yXe€.

Onpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHN cpene 3a 20 MHH, €CIM CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaua Ne3

CocTaBbTe JJICKTPOHHO-MOHHBIC YPaBHEHHS OJIIEKTPOJIHBIX IPOIECCOB (aHOM WHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUU, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Boeruncnure (akTHueckoe KOJMMYECTBO METallla, MOJIYYCHHOIO HA KAaTOJE IMPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTPOIIHA3 IPOBOAWIM B TeueHuH | 4. Brixoa Meraiia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIC IPUYMHBI YMEHBIIICHUS BBIX0O/a METaJIa TI0O CPABHCHHIO C PACUCTHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennsis sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOH A(deKT
XUMHUYECKOHN PEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GyHKINS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TepPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook~ wdE

KOHTpOJII)Hble BOIIPOCKHI IO TEME «XuMHYecKass KHHETHKA»

=

Xummnaeckast KnHeTrka. CKOpOCTh XMMUYECKOH PEaKIK U METOJIBI €€ PeTyIUPOBaHHUS.
BnusiHre KOHIIEHTpALMU Ha CKOPOCTh XUMHUECKOM peakimu (3aKOH JeHCTBYIOIUX Macc).
3. BuumsHue Temmeparypbl Ha CKOPOCTh XUMHUECKOH peaknuu. [Ipasuio Bant — [N'odda.

no



Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonbimana. DHepreTuueckuii 6apnep.
Karanuruueckue cUCTEMBI.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.

0. T'oMOreHHBIN U TE€TEPOTCHHBIA KaTaJIN3.

1. KonebarenbHble peakilyy.

12. Xummdeckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHMBIC PEAKIIUH.
13. KoHcTraHTa XMUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummnueckoro pasHoBecus. [lpunnun Jle-Illarense.
15. BnwusHHe KOHLEHTpPALMH, 1aBICHUS U TEMIIEPATypBhI.

16. ®dazoBble paBHOBECHSI.

17. ®da3oBble 1UarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RR©o N O A

KonTposbHbie Bonmpockl 1o TeMe «PacTBopbD)

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTs rasa.

2. PactBopbel. CmocoObl BBIpOKEHHUS KOHIICHTPAIMU pPACTBOPOB (MaccoBas JOJs, MOJISIpHAs
KOHIIEHTpAIlKs1, MOJISIPHAs KOHLEHTPALKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3akonsl Payns: I (Tonometpuyeckuit) u Il (30ynnnockonuueckuii U KPHOCKOMUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KucnoTHo-oCHOBHBIC B3aUMOCHCTBHSI BEILIECTB.

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

8.  Jluccommammsi KUCJIOT, OCHOBAaHMH M COJEH C TOYKM 3pEHUS HOHHON Teopuu AppeHmyca
(mpumepsr).

9.  Crenens nuccormanuu. CHIIbHBIC U cIa0bIe JIEKTPOJIUTHL.

10. [uccoumanus caabbix 31eKTpoanuToB. KoHcTaHTa TUCCONMALINN.

11. 3akon pazbasnenus OcTBaibpaa.

12. Peakuuu HOHHOTO OOMEHa MEXIY 3JIEKTPOJUTAMHU (Ha MpUMEpe peakluit oOpa3oBaHMs Cl1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. VouHoe npousBeaeHHE BOAbL. BoIOpOAHBIN U THAPOKCUIIBHBIN MOKA3aTENH.

15. Tuaponus coneii. TUmbl TUAPOIN3A CONCH.

16. KonmyecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3A.

17. ®axTopsl, BIUSIONIME Ha TPOLECC THIPOIN3A.

No ok ow

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsie cmecu. /lucnepcHble CUCTEMBI.
HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

0. Koarynsius KOJTOUTHBIX PACTBOPOB JIEKTPOIUTAMHU.

1. TIlpaBuno Illynesue — I'apau. Koarynupytomiast cmocoOHOCTb.
12.  Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnekTpuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

RRO©oOo~NoO~WNE
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEAKIIUHN (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DIIeKTpOXUMHUYECKre cucTeMbl. Kimaccuukanus 3JIeKTpPOXUMHUYECKHIX TTPOIIECCOB.
DIIEKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIIEKTPOABMKYIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3MepeHnne »SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX AJIEKTPOAHBIX IOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpSDKGHI/II/I

6. YpaBuenue HepHcra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE MPOLIECCHI.
8.  OObenunenHsi 3akoH Papazes. Boixoq mo Toky.

9.  Koppo3sus meramioB. Kinaccudukarus KOppo3MOHHBIX TPOIECCOB.

10. Xwumudeckas KOppo3wus.

11. DOnexTpoxumuyeckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCIIUTESL.

12. Tlpumepsl KOPPO3UH B KHCIION Cpesie U aTMOc(hepHOi KOppo3uHu.

13. CkopocTbh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['ambBaHMUYECKUIT S7I€MEHT.

18. XumHYecKkne HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumunueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OneHoOYHBIE CPeCTBA 151 IPOBeCHUs MPOMEKYTOUHOI aTTecTallNl
HpOMexcyTqua;{ aTTeCTanuid HUMECT JE(SA103320) ONpCACIINTb CTCIICHDb JOCTHIXKCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHMUIIIIMHE 3a OHpCI[CJ'IGHHBIﬁ nepuon 06yLI€HI/I${.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUS] M OLICHOYHbIE CPeACTBA JJIsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-2: CriocobeH mMpuMeHATh OCHOBHBIE 3aKOHBI M METOJIbI CCIICAOBAHUI €CTECTBEHHBIX HAYK JUIA PELICHUS 33]a4 NPOPEeCCHOHATBHOMN NeSTeTbHOCTH

OIIK-2.1:

OcymecTBiser pacuersl,
aHAJIM3UPYET MOJTyYCHHBIE
pe3yabTaThI u COCTaBIISICT
3aKIIOYCHWE M0  TPOBEICHHBIM
aHaNIM3aMm, UCTIBITAaHHUSIM u
UCCIIEIOBAaHHSIM

IlepeyeHb TEOpEeTHYECKUX BOMPOCOB:

1. OCHOBBI XMMHUYECKOM TEPMOAUMHAMHUKHN: CHCTEMA, TCPMOAMHAMHNYCCKUEC IIapaMETPhI
CHUCTCMBI, (bYHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBLIﬁ 3aKOH TCPMOJUHAMUKH.

2. DOHepreTuka XMMUYECKHUX ITPOLIECCOB.

3. Onranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.

4, Outponus. YpaBHeHue bonpiimana. Bropoit u TpeTuii 3akOHbI TEPMOJUHAMUKH.

o. Oueprust [ m06ca. HampapiieHNsT XUMHUECKUX MPOIIECCOB.

6. Xumnueckass kuHeTuka. CKOpOCTh XMMHUUYECKOW peakiuu. CpelHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunernueckast Kpusasi.

7. CKOpOCTh peakluy U METO/bI €€ PEryJIUPOBAHUS.

8. Bnusiane Temrniepatypsl Ha CKOpocTh peakiuu. [IpaBuno Bant-I'odda.

9. DHeprus akTUBaluu. AKTUBUPOBAHHBINA KOMILJIEKC. Y paBHEHUE AppeHHnyca.

10. KartanusaTopbl 1 KaTaIUTUYECKUE CUCTEMBL. [ OMOTEHHBIN KaTaJIn3.

11. KaranuszaTopsl 1 KaTanuTHUYECKUE CUCTEMBIL. ['eTepOoreHHbIi KaTanus.

12. Xumuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOIO paBHOBECHSI.

13. Cmenienne xumudeckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopbl. CriocoObI BeIpaKEHUS KOHIICHTPAIIMHA PACTBOPOB.

15. PactBopb! 2nekTpoauToB. CTeneHp U KOHCTAHTa 3JIEKTPOIUTUYECKON TUCCOLUALMU. 3aKOH
paszbasnenust OcTBaibAA.

16. Juccouuanus KMUCI0T, OCHOBaHUH, coneil. AM(OTEpHbIE 3IEKTPOJIUTHL.

17. PactBopumocTs. IIpousBeneHne pacTBOPUMOCTU. YCIIOBHE OOpa30BaHUS U PAaCTBOPEHUS
OCaJKOB.

18. Huccounanusa Boasl. MoHHOE nponsBeaeHne Boasl. pH.

19. I'mnponus coneit. CTeneHb U KOHCTaHTa THIPOJIN3a.

20. Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunbhbie u 110¢oOHbIE KOJIOUIBL.

21. CrpoeHne KOJIJIOUIHBIX YacTHLI.

22. Koarynsmus KoJouaHbeIX pacTBOPOB.

23. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE CBOIICTBa BEIIECTB. Knaccuduxanus
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.

24, DNEKTPOXUMHYECKHE CUCTEMBI. 3aKOHBI Papajes. DNeKTPOAHBIN NOTEHIUAIL.

25. lanpBarmyeckwmii anement [lanmansa Axkodu.




26. DNEKTPOXUMHUECKHE CUCTEMBI: AJIEKTPOJIN3 paciiaBoB. [I[puMeHeHne 37eKTposun3a.

27. DnekTponn3. AHOJIHBIA M KaTOJHBIA IPOLIECCHI MPU 3JIEKTPOJIM3e pacTBOpoB. [Ipumenenmne
ANEKTPOJIN3A.

Kopposus. Buasl koppo3uu. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OIIK-2.2:

CucremaTtusupyer pe3yabTaThl
HAy4YHBIX UCCIICIOBAHNN

Hpumepnbte npakmuueckue 3a0anus

1. OHpelleJ'II/ITB C KaKMMH M3 YKa3aHHBIX HHIKXC BCIICCTB MOKCT BSaI/IMOI[ef/’ICTBOBaTB pacTBOp
TUAPOKCHIA Kalusi: UOAoBoJOpoaHast kuciora, xjaopua meau (Il), oxcun yrinepona (1V), oxcun
ceurna (Il), ruapokcun amroMuHUS, THAPOKCHA aMMOHUs. CoCTaBbTe YpaBHEHHS BO3MOKHBIX
peaKIuii B MOJICKYJISIPHOM U HOHHO-MOJICKYJISIpHOM (hopMmax.

2. Ompenenute BO3MOXKHOCTH BOCCTAHOBIIGHHsI oOkcuua xene3a FesOs yriepogom mpu
cTaHzapTHbIX yciaoBusax u remneparype 1100 K. Peakuus BoccranoBnenus Fe304: FesOy) +4C ) =
= 3F€(K) + 4CO(F)

3. TemnieparypHsblit kKodhGuIHEHT peakiuy paBeH 2,5. Kak H3MEHHUTCS CKOPOCTh PEAKITHH: a) TIPH
noBeleHNH Temmneparypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. Tns obpatumoit peakin FesOyk) + Hoy = 3FeO) + HoO3anummuTe BoIpaskeHHEe KOHCTAHTHI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxute crnocoObl yBeTUYEHUS KOHIIEHTPALUU MPOJYKTOB
peaxkuuu.

5. Ilpyn mnpokanvBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpSETCS B KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTE€ U CIUIABJISETCS CO IIENI0Ybr0. YTo
npeacTaBisieT co0oii 3To coennenne? Hanummre ypaBHeHNs BCeX YKa3aHHbBIX PeakLuil.

6. CKOJNBKO MWUIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mn
notpeOyercs uist puroroBienus 2 i1 0,25M pactBopa?

7. Kakue BemiecTBa M B KakOM KOJIMYECTBE BhIIEHATCA INpu mnpoxoxacHun 48250 Kn
aJIeKTpuuecTBa yepe3 pactBop xsopuna mapranua (l1)? CocrtaBbTe cxemy 3JIE€KTpOJIH3a 3TOTO




pacTBopa.

8. AmoMUHUH CKJIeTTaH ¢ Mefpto. Kakol 3 MeTamioB OyJIeT KOppOJUpOBaTh B CPele CEpHOM
KHCIIOTHI 1 aTMOC(epe BIaKHOTO Bo3ayxa? CocTaBbTe CXEMBI JIEKTPOXUMHUIECKON KOPPO3UH.

OIIK-2.3

Hcnonb3yeT ecTeCTBEHHOHAYYHBIC
SHaHUA Ui pCUHICHUSA BOIPOCOB B
npodecCHOHABHOM IeATEIBHOCTH

Ilpumepnsle npakmuueckue 3a0anus:

ITpoBecTr aHAIU3 BIMSHUSA KOHIEHTPAIIMHM HA CKOPOCTh XMMHUYECKON peakIiuu
Na,S,03 + HSO4 = S + SO, + NapSO4 + HO mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKYy MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuua 1
Howmep O6beM, Ml Konuenrpanus Bpewms CkopocTb
onbiTa | NaS,03 H,0 H,SO,4 Na,S,0s, 107 | mosBienns peaxiuu, 10,
MOJTB/JT MYTH, C ¢t

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 manHbBIM TaOHIBI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMUA OT KOHIICHTPAIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opaUHAT —
CKOpPOCTh PEaKIIHH.

Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(aTa HaTPHs.




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

IIpoMexyTouHass arrecTanys IO IUCUUIUIMHE «XHMHS» BKIHOYAECT TEOPETUYECKHE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YUYaIOIIMMUCS 3HAaHUH, U MPAKTUYECKUe
3aJlaHUs, BBIABIAIONIME CTENIEHb CHOPMHUPOBAHHOCTH YMEHHUH U BIaJIeHUH, IpOBOAUTCA B (hopme
3a4eTa.

3a4yer Mo JAHHOW AMCUUIUIMHE MPOBOAMUTCS B YCTHOM (opMme mo Ouieram, KakIblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kkpumepuu oyeHUBAHUA 3auema:

«aureno» - OOYYAIOLIUICS JIEMOHCTPUPYET IOPOTOBBIH YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH: B XOJE€ KOHTPOJIBHBIX MEPONPHUATHH JONMYCKAIOTCS OLIMOKH, IPOSBISIETCS
OTCYTCTBHUE OTJIEJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, O0YYAIOIUICS UCIBITHIBACT 3HAUUTEIbHBIC
3aTpYyJHEHMS U ONIEPUPOBAHUY 3HAHUSAMHU M YMEHHMSIMU IIPU X IIEPEHOCE HAa HOBBIE CUTYalUH;

«He 3a4YTeHO0» - 00y4JarolUics HE MOYKET II0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIACHMUS
U 00bsCHEeHHS HHPOPMALINH, HE MOXKET IOKa3aTh HHTEJUICKTYAIbHbIC HABBIKHA PELICHHUS TPOCTHIX
3az1a4.



