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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2020 - 2021
y4eOHOM ToJly Ha 3acefaHuu Kapeapsl XuMUU

[IpoTokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaruu B 2021 - 2022
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Ipotokom o 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanuzaruu B 2022 - 2023
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XuMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoit H.JI. Mengank

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogodpena st peanmsanmu B 2023 - 2024
y4eOHOM ToJly Ha 3acefanuu Kapeapsl XuMUu

[IpoTtokom oT 20 . Ne
3aB. kadeapoii H.JI. Mengank




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIAMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOSATENIbHON pa0bO0Thl, HEOOXOAUMBIX IS MPUMEHEHHS XUMHUYECKUX 3HAHUK TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTUYECKOM NESITEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO PorpaMmsbl

JucuunnrHa XuMus BXOOUT B 0a30BYI0 4YacTh y4yeOHOro IulaHa 00pa30BaTENbHOM
IPOTPaMMBI.

JUis  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMBbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpPMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCHUTUTNH/ TPAKTUK:

"Xumus" B 00beMe mporpaMMbl CpeHen 001eo0pa3oBaTeIbHON IIKOIIBI

3HaHus (YMEHHMs, BIaJEHUs), NOJyYEeHHbIE NIPU U3YYEHUU JAHHOM TUCLHUIUIMHBI OyIyT
HEOOXOAUMBI 1715l U3YUCHHSI AUCHUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEEATEIbHOCTH

DKoJIOTHs

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJbTAThl 00yUeHHu st

B pesynpTare OCBOCHHS IUCHMIUIMHBI (MOAYJS) «XUMHs» OOyYArOIIUKCS JOJDKEH
o01ajaTh CIeAYIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

OIIK-3 roTOBHOCTBIO IPUMEHSTH CUCTEMY ()YHIaMEHTAIbHBIX 3HAaHUN (MaTeMaTUYECKHUX,
€CTECTBEHHOHAYYHBIX, MH)KEHEPHBIX U IKOHOMUYECKHX ) I UACHTU(DUKAIIH,
(hOpMyJIMPOBAHUS U PELLIEHUS TEXHUYECKUX U TEXHOJIOTUYECKUX MPOOJIEM IKCILTyaTaluu
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIINH U KOMIUIEKCOB

3HaTh - OCHOBHbIE XUMUYECKUE ITOHATHS, TIOJIOKEHNS U 3aKOHBL;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHUS HAYYHBIX TCOPUH;

- METO/Ibl TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
00/1aCTH XUMHH

YMmeTh - peuiaTh paCYCTHBIC 3a4a9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPaMMBI;
- IPOrHO3UPOBATH BO3MOKHOCTE NPOTEKAaHUA CaMOIIPOU3BOJIbHBIX
MMpoNHeCcCOB B pA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

Bnaners - HaBbIKaMU IPUMEHEHHUS OCHOBHBIX XUMHUYECKUX 3aKOHOB B
poeCCHOHAIBHON JESTEINHHOCTH;

- IPaKTUYECKUMH HaBBIKAMU TEOPETHUUECKOTO U DKCIIEPUMEHTAIBHOTO
HCCIICAOBAHUS B 00JIaCTH XMMHUH




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mmas Tpy10€MKOCTh JUCIIUIUTHHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaz. 4acoB, B TOM YuCIIE:
— KOHTaKTHas pabora — 78 akaj. 4acos:

— ayIUTOpHas — 76 akaJ. 9acoB;

— BHEAyIUTOpPHAsI — 2 aKaJl. YaCoB
— caMocTosTenbHas padora — 30 akaj. 4acos;

®dopma aTTeCcTalUu - 324ET

AynutopHas s
o KOHTaKTHasl paboTa E QE dopMa TeKyLEero
Pasnen/ Tema % (B akan. yacax) E > Bun 5 KOHTPOJISt Kox
R —— : g O | camocroatembHoi | ycmesaemocTHH: | Lo
@) 2 g paboTbI TPOMEKYTOUHOM
Tex. 7a0. | TMpaxT. R aTTeCTaIHn
3aH. 3aH. | O &
1.
- oopmieHHE
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura
- pelieHHe nabopatopHon
11 Xumrieckas 6 6/41 6 JIOMAIIHETr0 pabotbl. lomamHee OIIK-3
TEepPMOANHAMUKA
3amannsa Ne 1; 3amanne Ne 1.
- camocrositensHoe |  TectupoBanwue.
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATYPHI
1
- oopmieHHE
oTdeTa M0
nmabopaTopHOit
pabore; 3amura
- perieHne 7TabopaTOpHOI
1.2 Xumuueckast KHHETHKa 6 6/21 4 JIOMAIIHETO pabotsl. JlomaiHee OIIK-3
3aganus Ne 2; 3aganue Ne 2.
- camoctositenbHoe|  TectupoBaHue
M3yYeHHEe yueOHOH
U Hay4yHOH
JUTEPATYPHI




- oopmieHHE
oTYeTa Mo
nabopaTtopHoOn
paborte; 3amura
- pelieHue nabopatopHon
1.3 PactBOpHI 8/41 JIOMAIIHETO pabotsl. lomalHee OIIK-3
3amanns Ne 3; 3amanne Ne 3.
- camocrositensHoe|  TectupoBaHue
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPhI
- oopmieHHE
oTYeTa Mo
nabopatopHon 3amura
1.4 TucriepcHbIE CHCTEMBI 6 6/21 4 padore; nabopatopHoi OIIK-3
- CAaMOCTOSITENIBHOE paboThl.
u3ydeHue y4eOHOH TectupoBanue
Y Hay4HOU
JUTEPATYPBL
- oopmieHHE
oT4eTa Mo
nabopatopHoOn
pabore; 3amura
15 OKHUCITUTENHHO- - pelieHue nabopatopHon
BOCCTaHOBUTEJIbHBIE 4 421 4 JIOMAIIIHETO pabotsl. lomalHee OIIK-3
MIPOLIECCHI 3aganus Ne 4; 3aganue Ne 4,
- camocrositensHoe|  TecTupoBaHue
M3y4eHrne yueOHon
1 HAy49HOH
JUTEPATYPHI
- oopmieHHE
oT4eTa o
nmabopaTopHOit
pabore; 3amura
- perieHne TabopaTOpHOI
16 DTeKTpOXMMITECKHE 8 8/411 6 LLOII)VIaH_IHero pa60TLII.)[[01\I/)1au1Hee OIIK-3
CHCTEMBI
3amaHus Ne 5; 3amanue Ne 5.
- camocrositennbHoe | TectupoBaHue
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATyPhI
HWroro no pazneny 38 | 38/18U 30
Hroro 3a cemectp 38 | 38/18U1 30 3auéT
Hroro no aucuumninnne 38 |38/18U 30 3a4eT OIIK-3




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mnpemogaBaHUS IUCHUIUIMHBIL «XUMHS TMPUMEHSETCS TpaJAUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoXosT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEeI0BaTEIbHOE
U3JIOKEHUE MaTepuana B AUCHMILIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOATBHBIMH CPEJICTBAMH, TaK U B (popMe JeKInii-Oece bl TN AUAajora C ayAUTOPHEH, JTCKITUH
C NMPUMEHEHHEM JJIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEJIBHOTO W3YUEHHs, JUIS TMOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIMU MOTYT HMCHOJIB30BATHCS DJIEMEHTHI IPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NPernoAaBaHUs TUCHUIUIMHBI «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJHO peajn30BaThb METOJ MPOOJIEMHOro oOyueHHUs 4epe3 MOCTAaHOBKY MpobiieM C
MOMOLIBIO JIEMOHCTPALUH SIBICHHUM, PEAKIIUI WIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMaIMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YATU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKAAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B XoJie J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHasi paboTa HpPOBOAUTCA C pealbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBITIOJTHSIOTCS TPYIIIOBBIC WIM WHAWBHUIYyAIBHBIC 3a/IaHus 110 IPOHIeHHON Teme. [lpu
MIPOBEICHUH J1a00paTOPHBIX 3aHATHI HCIOIB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIT
MO3BOJISICT YCBOUTH MAaTEpHall ITyTEM BBISBICHHS CBS3€H MEXTy KOHKPETHBIM 3HAHHUEM H €ro
npuMmenenueM. Kpome Toro, neiaecooOpa3HO HCHOJB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOyYeHus1 (MapHyro paboTy) TpexX BHIOB: CTaTHYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeNIas ee C TEXHOJIOTHeW MOIyIbHOTro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpPMYIHPYIOT OOOOIICHHBIC BBIBOJBI IO CEPHH OIBITOB,
UCIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas padboTa o0ydarolMXcsi BKJIIOYaeT B ceOs camble Pa3HOOOpas3HbIe
(dbopMbI yueOHOU AEATeTbHOCTU: BBIMOJIHEHHE JAOMAIIHUX 33JaHUM, 3aBepiIeHue 0hOpMIICHHS
71a00paTOpPHBIX pabOT, MOJATOTOBKA K NMPAKTHKYyMY, H3yYeHHE OCHOBHOTO W JIOTIOJHUTEIHLHOTO
MaTepuaga Mo ydyeOHMKaM U mocoOusM, UYTeHHEe U MpopaboTKa HaydyHOH JIHUTepaTyphl B
O6ubnroTeke, HarMcanue pedepaToB U KypCOBBIX padoOT, MOATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM artecranuu.CamocTosTeNbHas paboTa 00yJaronuxcs A0bKHA OBITH HampaBieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TIpenoaBareieM, Ha MPopaboTKy TeM,
OTBEJIEHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPATOPHBIM 3aHSATHUSM,
BBITTOJIHEHUE JIOMAITHHUX 33JaHUN U TIOJTOTOBKY K PYOKHOMY U 3aKIIFOUYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOEKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 3a7auaMu, CTOSLTUMHI
nepes; TpenojaBareyeM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBUIBHOCTH, 00BbeMa, TIIyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MOJTYYEHHBIX MIPU U3YUYEHUHU Kypca HAPSAY C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMEHEHHUH TIOJTyICHHBIX 3HAHUN, YMCHHH U HABBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT HKCIIEPUMEHTUPOBATH C HOBBHIMHU
dbopmamu koHTpOJs. OOydaronuMes MpeAsiaraloTcsl TeCThl M 3a/1a4d B AJIEKTPOHHOM BHJIE, C
ABTOMATHU3UPOBAHHOW CHCTEMOW MPOBEPKU. B OTIMYME OT OOBIYHOTO TECTHPOBAHUS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKH U MIPONTH TECT BTOPUYHO.

6 YuedHO-MeToUYECKOE 00ecTeueHe CAMOCTOSTEILHOH PadoThl 00y4ammMXcst
[Ipencraieno B npuiioxxkeHuu 1.



7 OueHoYHbIE CPeACTBA AJIl NPOBEACHHS MPOMEKYTOYHOM ATTeCTAMHI
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYecKOe M MHPOPMAIIMOHHOE 00ecneuyeHue JUCIUIIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpaszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
3JICKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropcek : MI'TY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3ar. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUsS
nocrymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mumypuna, O. A. Xumunyeckas kuHeTuka. COCTOSHUE XMMHUYECKOI'O paBHOBECHUS
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOPCKH# TOC. TEXHUYSCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. Y. Hocoa, 2019. - 1 CD-ROM. - 3arx. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JICKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TY um.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arm. c¢ turyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takke Ha CD-ROM.

3. Koposun, H.B. O0mas xumus: yued. A TEXHUUECKUX HampaB. U cren. By3oB /H.B.
Koposun —9-e u3zg., mepepad.- M.: Beicur. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HETNOCPECTBEHHBIM.

4. Kpartkuii crnpaBouHHMK (Qu3HKO-xMMu4eckux BenumunmH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. Paszuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. [lonomapesoii. - 10-e
u3n., uctp. u jom. - CII6. : MBan ®@emopos, 2003. - 238 c. : mir. - ISBN 5-8194-0071-2. - Tekcr:
HETNOCPECTBEHHBIH.

5. M3BecTust BBICHIMX Y4YEOHBIX 3aBENCHHMNA. XUMHS M XUMHUYECKash TEXHOJIOTHS: HAy4YHO-

TexHuueckuit xxypHai — ISSN 0579-2991.



B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTka XMMHUYECKHX IMPOILIECCOB: METOJAUYECKUE YKa3aHUS K
na0opaTOpHBIM paboTaM MO AUCHUIUIUHE «XHUMHS» ISl O0YYaromUMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEIHAIbHOCTEH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
Marnuroropckuii roc. rTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HeMOCPEACTBEHHBIMN.

2. Komsama, JLI'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENILHOM pabOoThl MO NUCUUIUIMHE «XUMHUS» NI 00ydarolIuXcsl BCEX HarpaBICHHM
MOJrOTOBKH W cnenuanbHocTed Bcex (opm oOydenus / JL.I'. Komsna; Marautoropekuii roc.
texunuyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
Tekcr : HenoCpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PpEAKIMd M XHMHYECKOE PaBHOBECHE:
Mertoanyeckre ykazaHus K JaO0OpaTOpHBIM paboTaM M0 JUCHUIUIMHE <« XUMHS» s
00y4aroIIuXCs BCEX HAMpaBJICHUI MOATOTOBKH M ClielHaibHOCTeH Beex (hopm ooyuenus / JL.T.
Komspa, E.B. Tapacrok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c¢. — TekcT : HemocpeaCTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckass kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYECCKUE
yKa3aHus Ui CaMOCTOSITEIbHON PaOOThl MO AUCHMILTUHE «XUMHUS» U1 00y4yaromuxcs Bcex
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxuonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yH-t uM. I'. 1. HocoBa. — Maruurtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uynposa, JI.B. PactBopsl: MeToanueckas pazpaboTka K J1abopaToOpHbBIM paboTaM 1o
JUCHUIUIMHE «XHUMHUSD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUM MOATOTOBKH M CIIELUAIbHOCTEN
Bcex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOrOpCcKHii roc. TEXHUYECKUN YH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. Hocoma, 2020. — 41 c. — Tekcr :
HEIMOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeTorueckast pa3padoTKa K CaMOCTOATEIBHOM paboTe 1o
IUCHUIUIMHE «XUMMsD» A7 OO0yYarolMXcs IO BCEM HAaNpaBICHHUSM IOJATOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynpora, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HenmocpeaACTBEHHBIH.

7. Konsima, JI.I'. KomioumHble pacTBOPBI: METOAMYECKHE YKa3aHUs K JabopaTOpHOM
paboTe 1o AUCHUIUINHE «XUMUS» ISl 00yUaroIUXcsl IO BCEM HAPaBJICHUAM

r) [Iporpammuoe o6ecnieuenue u UuTepHer-pecypcebi:



IIporpammHoe o6ecnnedenne

HanmenoBanne .
10 No norosopa CpoK eiiCcTBUS TUIEH3UU
MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms  |[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 GeccpoHo
Professional
7Zip cBOOOIHO pacrpocTpaHseMoe GeccpouHo
10
FAR Manager ?260I[H0 pacrpocTpaHsemMoe GeccpoUHo

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchblIka

MexayHaponHas cnpaBouHasi cuctema «llommpemy
polpred.com orpacis «O0pa3oBaHue, HAYKa»
HarnponanbHas UH(POPMAITMOHHO-aHATUTHYCCKAS
cucreMa —  Poccuiickuii  ungekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nuruposannsa (PUHI)
[TouckoBast cuctema Axanemus Google (Google
Scholar)
HNudopmanmonHas cucrema - EnnHoe okHO JocTyma K URL: http://window.edu.ru/
HHGOPMAIMOHHLIM pecypcaM
denepanbpHOE rOCyJIapCTBEHHOE OFOJIKETHOE
yUpEXKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
HNPOMBIIIICHHOW COOCTBEHHOCTH))

URL.: http://education.polpred.com/

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

OnekTpoHHbIe pecypchl 6ubnanoreku MI'TY um. I'.1.

Hocosa http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLITHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOG oOecrieyenne JUCHUITIIMHBI BKIIOYACT:

VYyeOHble ayauTOpUM JUIsI TPOBENEHUS 3aHATUN JekuuoHHoro tumna. OcHarieHue:
MynpTuMeaniiHbIE CPeICTBA XPaHEHU S, IEpeaaun U NPeCTaBIeHUs HHPOPMAaIIUH.

YyeOHble ayIuUTOPUM JJIs  TNPOBENCHMS  J1a0OpPATOPHBIX  3aHATHUH, TIPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON arrecTanuu. OCHalleHHe:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocyna, peakTuBbl, HarnsgHsie
MaTcpurabl: Ta6J'II/IIIBI, CXEMBI, IINIaKaThI.

[Tomemenuss ans camocTosTeNbHOW paboThl oOydarounmxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust aisi XpaHEHUsT U MPOPIIAKTHIESCKOTO OOCTYKHUBAaHHUS YI€OHOTO 000PYIOBaHUS.
OcHnamenue: Cremnaxu, ceiidsl 1 XpaHeHus: yueOHOro o6opyaoBanust. IHCTpyMEHTHI 11 peMOHTa
1a60paTOpPHOro 000PYIOBAHHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOAUYeCKOe o0eclieueHne CaMOCTOSITeIbHOI PadoThI 00y4aroIMXCs

CaMocrosTenbHass pabora oOydJaromuxcs IOApA3esieTcss Ha ayJuTOPHYIO, KOTOpas
MIPOUCXOUT KaK BO BpeMs JIaDOpATOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMASAIIYI0 BO BpPEeMs MOJTOTOBKH CTYJACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHUS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENIbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTHPOBAHUS M0 KAXKIOMY pa3zelly JUCIUILTUHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U IPAKTHUCCKUC
3aJlaHusA, OTBETHl HAa KOTOPBIC TPEOYIOT TIIyOOKOrO INMOHMMAHHS H3YYCHHOrO MaTepuaia. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KAXKIAOMY BOIPOCY MpEaaraeTcsi 4eThpe BapHUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOOoTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COIIOCTABJICHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0aJlIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEeMaTHYeCKHMX TECTOBBIX 3a/IaHUI IS TEKYIIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKast TEPMOJAUHAMMKAY: TIEPBBIE IIECTh 3aaHUI OLCHUBAIOTCS B
0,5 6ama, cegpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oauia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH CuUcCmeMd O3HAYAET:
a) HCXOIHBIC PEareHTHI
0) NPOAYKTHl XUMUYECKOW PEAKIUU
B) PEaKIMOHHBIN COCY]
T') HCXOJIHBIE PEareHThl U MPOAYKTHI peaKIIu’

2. Tlepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCBIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)

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

3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHOM cucTeMsl nosimiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') AaBJICHUE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIIACTCS

4. CraHgapTHbIEe TEIUI0BbIE 3 (GEKTH NPUHATO 0003HAYATD:

a) AUcrt B) Q 1013°"°
6) AH598 P) AHct

5. Kakue u3 npuBeIeHHBIX PEaKIHUH SIBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 Np+ 3/2 H;= NH3 , AH = — 46 K][x/M0J1b
0)H,+4/20,=H,0, AH = -242 K]I»/MoI1b
B) 1/2 N2+ 1/2 O, =NO , AH =90 KI>x/momb
r) 1/2H;+1/2 I,=HI, AH = 26 K]I>/moib

6. Kakas u3 HamMCaHHBIX HUXKE PEaKIMi OTBEYaeT TEIUIOTe oOpazoBaHus okcuyua a3ota ( || ) B
CTaHJIAPTHBIX YCIOBUSIX?

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

6) N+1/20,=NO r) NH3+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO w T C (rpadut) — Cu w T Co (), TOTJIOTHIIOCH 22 xJI>K TETJIOTHI.



DHranbeus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

0) -200,5 r)735
8. Hua peakmuu  NiO o + C (pagur) = NI 9 + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOTO TCUCHHS PEAKIIMK IIPH CTAHAAPTHBIX YCIOBUAX M MPH Temiieparype 627°C.

BemectBo AH®593 (KIx/Mo1B) S8 (x/Monb*K)
NiO -239,7 38
C (rpaur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxure 3HaueHHs sHepruu ['mOOca mMpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadajla peakl1u

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

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

9. Kak u3MmeHsieTcs SHTPONHUs IPU Pa3NI0KEHUU KapOoHaTa Kaublus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIlIaeTCs T') HE 3HAI0

10. [lanHas peaknus:

2KCIO;3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh

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

XuMHu4YecKkasa KHHETHKA

B tecrax mo teme «XuMHYecKas KWHETHKa»: TEPBOE, BTOPOE, TPEThE, YETBEPTOEC M TIATOC
3a7aHus oneHuBaroTea B 0,5 Oaiuia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE U JeciaToe — B 1 Oami, a
OoJIMHHAAIAaTOE — B 2,5 Oajia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydarolIuid CKOPOCTH U MEXaHU3MbI XHMUYECKUX PEaKINil, Ha3bIBACTCS

a) XUMHYecKas TepMOANHAMUKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKa

2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) U3MEHEHNEe KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOJIYKTOB) PEAKIMH B €IMHUILY BPEMEHH B
enuHuIe o0bema

B) KOJIMYECTBO BEIIECTBA MPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS peaKIIuu

3. B kakux enquHHIIAX BBIPAKAETCS CKOPOCTh XUMHUECKOHM peakunu?

a) MOJIb JI et

0) 6e3pazmepHas BeTMYMHA

B) MOJIB’ ¢

4. Ot kakuxX (HaKTOPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIIHii?

a) OT IPUPOJIBI PEaruPYIOIINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocTosiHuE XMMHMYECKOTO PABHOBECHsI OOpPATHMBIX MPOLIECCOB KOJIWYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBHU3AIUN



B) KOHCTAHTON PaBHOBECHS

6. Kak 3anuchIBaeTCs BhIpaKeHUE JJIs1 CKOPOCTH PEaKIun

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

a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =k[NOJ[H.0]°

7. Kak 3anuiiercs BeIpakKeHHE JIJ11 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme IMoKasbIBaeT 3HaYCHUE TEIUIOBOr0 P QeKTa peakiun?
a)l E 1

=/
L/

XOJI peaKIfu

A

v

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKEHHOW Ha TUarpaMmme K Bonpocy 87

a) SK30TepMHUUECKas peaKius

0) PHIOTEpMHUYECKAsT PEAKITUS

B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEIIaeTcs BIEBO.

a) MPY MIOHUKCHUH TEMIIEPATYPHI

0) IIpH MOBBIIICHUHU TEMIIEPATYPbl

B) TIPY TTOBBIIICHUY JIABJICHUS

11. Ina peakuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHS paBHA
0,8. PaBHOBeCHas1 KOHIIEHTpAIIMS BOJOpOa paBHa 1,2 MoJb/11. Berancnure HCXOAHYIO KOHIIEHTPAIUIO
BOAOPOJA.

a) 1,2

0) 3,5

B) 5,0

PactBOpbI

B Tecrax mo Teme «PacTBoph»: TepBoe 3alaHUE OICHHWBAaeTCS B | 0Oamr, BTOpoe, TpeThe,
4eTBEepTOe, MATOE U IIeCTOE 3aJaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gama.

Tect Nel

1. dis ypaBaenus peakiuu Cu SO4 + KOH — ... cokpallieHHOe MOHHOE YPaBHEHHE 3aIHIIETCS B BUIC
1) 2K* + S0, = K,S0,

2) Cu?* + 80,7 + 2K* + 20H™ = Cu(OH),4 + K,SO,

3) CuSO, + 20H™ = Cu(OH),d + SO,*

4) Cu** + 20H™ = Cu(OH)4

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

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns mopaBneHus ruponusa xjaopuaa xpoma (I11) cnenyer



1) 00aBUTH COJISTHYIO KHCIIOTY

2) 00aBUTH IIET0YD
3) pa30aBHUTh PaCTBOP BOAOK
4) MIOBBICHTD TEMIIEPATYPY

5. B pa30aBieHHOM pacTBOpE, NMPUTOTOBICHHBIM W3 TUApPOCYJIb(paTa KalblUs W BOJBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOMN JMCCOLMAIINH PACTBOPEHHOT'O BEIIECTBA — 3TO

13 2)4 3)5 4) 6
6. PacTtBopuMOCTh OKcajaTa cepedpa paBHa 3,27-107 1/ 100r H,O. Ornpenenure Npou3BeACHUE
pactBopumoctu AgyC,04

1)510"%  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOLLICHUE

1) MacChl BEIIECTBA K MAacCe BOJIbI

2) KOJINYECTBA BEIIECTBA K 00BEMY BOJIbI

3) MAaccChl BEIIECTBA K MAacCe pacTBOpa

4) KOJINYECTBA BEIIECTBA K 00BEMY pacTBOpa
8. K ciiaObIM 3JIeKTpOIMTaM OTHOCUTCS ...

1) THIPOKCHUI AaMMOHUS

2) THIPOKCHUJT KaJTUsI

3) XJIOPHU/T KaJIbIIHSI

4) MaprafioBas KUClIoTa

9. U3BeCTHO, 4TO BOJHBIE PAaCTBOPHI MHOIMX COJIEH MOTYT MMETh IIEJIOYHYIO MJIM KHCIYHO Cpeny.
[IpyuuHoOii 3TOTO SABIAETCA ...

1) AJICKTPOJIN3 COJICH

2) JTUCTIPOTIOPITUOHUPOBAHHE COJICH

3) THAPATUPOBAHUE COJICH

4) THJIPOJIU3 COJICH

10.3nauenue PH uncroii Boasl npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMDbI

B tecrax mo Teme <<I[I/ICHCpCHBIC CUCTCMBD». TICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIOTCs B 1 6ann; IIATOC U ICCTOC 3aJaHusd - B 3 Oaina.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1)  wmenbie 1 HM
2)  Gombire 100 HM
3) ot 1M a0 100 am
2. Kakme wHOHBI CIOCOOHBI BBI3BATh KOATYISAIUIO KOJUIOWIA, YACTHIBI KOTOPOTO HMEIOT
TTOJIOXKUTEBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  MOJIAPHBIE MOJICKYII
3. JIst KaKoro 3JIEKTPOJIHMTA TOPOT KOAryJISIIUU KOJUTOUA C MOJOKHUTENbHO 3apsDKCHHOM YacTHIIeH
JIOJKEH OBITh HAMMEHBIINM?
1)  xjopua kanus
2)  cynbbar Kanus
3) oprodochar Kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM AJICKTPOJIMT MTPACT POJIb HOHHOTO CTabuIn3aropa’?
1)  xuopun xene3a (111)
2) BOma



3)  TUAPOKCHI Kaus

5.  IIpm B3aumopneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedaTta xanus
obOpasyercst 305b cynb(ara cBunma (I11). K kxakoMy smekTpomy AOMKHBI TEPEMENIaThCsl YaCTHIIBI
THCTIEPCHOM (ha3bl MpH MMEeKTpoIHn3e?

1)  HaxoAATCS B COCTOSHHU JUHAMHUYECKOTO PABHOBECHS

2) K Karoay

3) Kk aHomy

6. B nBe kos6b HAsIMTO 10 50 MIT 307151 TUAPOKCH A XKene3a. {1 Toro 4roObl BEI3BATH KOATYIISIIHIO
30151 TOTpeboBaIOCh 100aBUTH: B repByIo — 5,3 mur 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. BeraucanTe mopor KoaryJisiul Kaxaoro dJIEeKTPOJIUTA.

OKHCINTENHLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI»: MEPBOE, BTOPOE, TPEThHE,
4EeTBEPTOE M MATOE 3aaHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe  BOCbMOE — B 2
Oasa, a aeBsiToe — B 2,5 OaJIOB.

Teer Ne 1

1. OKUCIUTENH — ATO aTOM, MOJICKYJIa WJIH UOH, KOTOPBIH ...
1) yBenWYMBAET CBOIO CTEIICHb OKUCIICHUS
2) NPUHAMACT JJIEKTPOHBI
3) oTaaeT CBOM DIICKTPOHBI
2. [Iporiecc BOCCTAaHOBJICHUSI UMEET MECTO B CIIydae, KOr/a ...
1) HeiTpasbHbIC aTOMBI IPEBPAIIAIOTCS B TOJI0XKHUTEIHHO-3aPSHKEHHBIC HOHBI
2) MOJIOKUTEIIBHBIN 3apsil NOHA YMEHBIIIACTCS
3) OTPUIATEIILHBINA 3aps]] HOHA YBEITUIHBACTCS
3. U3 npencraBiacHHBIX HIDKe peakiuii Kk OBP nucrponopirnoHupoBaHus MPUHAIICHKHUT ...
1) S + 2HNO3 = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg + S =MgS
4. K BocCTaHOBHUTEIISIM OTHOCSTCS ...
1)  metaIBl, BOAOPO/, YIIIEPOT
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CtemneHn OKUCIIEHUS KUCIOpO/a a) B BoZie M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIOH cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  xarmona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, npotekatomeii mo cxeme CrSz + KNO3; = K,CrO4 + K;SO4 + NO okuciienuro
TTOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03 dHUIIMEHTOB B peakiny, MPUBEIEHHOMN B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakiurn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35



3J1eKTp0ngnqec1cne CHCTEMBI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3aanus— B 1,5 Gania; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel

1. DNEKTPOAHBINA MOTEHIIMA OMPEACIIAIOT 10 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbimana

4) Appennyca

2. Paccunraiite DJIC ranbBanudeckoro sjiementa MgIMgSO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81

3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJie IIPH JIEKTPOIN3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPOJ

2) cepedpo

3) a30THasl KUCIIOTa

4) KHCIIOPOJT

4, Vkaxute cymMmmy K03 PHUIIMECHTOB B YpaBHEHUH 3JIEKTpoin3a pactBopa Hutpara meau (I1)

1) 12

2) 11

3) 10

4) 8

5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4+ Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+ Cu —...

6. Bbunciute Maccy NWHKA, TOJYYEHHOTO TIPH DJIEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwin B TeueHue 20 cek npu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073

7. [lpuBenuTe CcXeMbl DJIEKTPOAHBIX MPOIECCOB M MOJIEKYJISIPHOE YypaBHEHHE pPEaKIIHH,

NPOTEKAIOIIEH NPHU AEKTPOXUMHUYECKOI KOppo3uu ranbBaHomnapel ZN|MQ B cepHOkmcioii cpene. B
OTBETE YKXUTE CyMMY KO3 (UILIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUH.

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

BHeayauTopHass caMoCTOsTeNIbHAS paboTa 00yJaIONMUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny C MpopaboTKoi marepuana; oGopMIeHUS OTYETOB IO
abopaTOPHBIM PabOTaM M BHITIOJTHEHHS JOMAITHUX 3aJJaHUH.



BapuanTbl TeMaTHYeCKMX JOMANTHUX 3aJaHUH JJI BHEAYIMTOPHOI CaMOCTOSITE/ILHOI padoThI
CTYJAEHTOB 110 TeMaM

Jlomamuee 3aganue Ne 1
no TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomarHem 3amanuu 1o teMe « XuMudecKas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3agayga Nel

Jia peakuun CHy ¢y + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHUS PEAKIIMU MPU CTAHAAPTHBIX YCIOBUSAX U mpu Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3 (EKT peaKIuy 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KQKHUTE: a) BBIACIISICTCS
WIM TOTJIONIAeTCS JHEPrHst B XOJ€ peakuuu; O0) MPUYMHY HANJACHHOTO W3MEHCHHS JHTPOIIHH.
PaccuunraiiTe TemrepaTypy Hadajia peaKium.

3ajgaga Ne2

Beraucnure remnosoit addext peakuun: CaCs ) + 2 HoOy = Ca(OH); () + CoHo (1), monb3ysice
CTaHJIAPTHBIMHU TEILIOTaMU O0pa30BaHUS pearupyromux BemecTB. CKOIbKO TEIIOTHl BBIICITUTCS WU
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoH,?

3ajgadga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3HeKT peakiuu:
Hy ) + COz ) = CO () + H2 O(py. Tepmoxumudeckue ypaBHEHUS:

a) Hp ® T 5 0, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO () + 02 )~ 2 C02 () AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
6anna; BTopas — B 0,5 Gasuia; TpeThs, YeTBEpTast U msTast — B 1 Ga.

3amaua Nel

Peakuus mporekaer nmo ypaBHeHuro: Or ) ¥2 CO y = 2 CO; (. HauvanbHple KOHLIEHTpanuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpPOCTh MpsAMOM peakuuu, korzpa npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCA CKOPOCTH
MIpUMOM U 00paTHOM peakiuy, eciIu YBEIUUNUTh JaBJIEHUE B CCTEME B J[Ba pa3a?

3amaga Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILlECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, HpH KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKLUIO IIpU
temneparype 200 °C, ecrm TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS IIPU TOM CKOPOCTb PEAKIIMH?

3aymaga Ne3

HaiinuTe HayaibHbIE KOHLIIEHTPALMU UCXOJHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINU:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momw/m1, [Hz] = 0,4 Momnb/m.

3amauda Ned

Jisa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (yy + Hy (7 HadanbHblE KOHIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeieuTe KOHIIEHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTAaHTa paBHOBECHs paBHa 1,45.

3amaya NeS

BerlIpa3ute uepe3 KOHLIEHTpalMK peareHTOB KOHCTAHThl PAaBHOBECHS CIENYIOLINX PEAKIUIL:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 x]JIx;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;



CO(F) + HzO(r) =COs o T Hz(r), AH =-41,1 k]I x.
VKa)uTe HANPABJICHUEC CMEIICHUSI XUMHUIECKOTO PABHOBECHUS STHX PEAKIIMIi: a) P MOHMKECHUH
TEMIIEPATyphl, €CIM JaBJICHHE IIOCTOSHHO, 0) IPU ITOBBINICHMU JABJEHHS, €CIU TEMIeparypa
IIOCTOsIHHA.

Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomammnem 3amanunm mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThid W IATas 3aaadu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arna.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTB; ') TUTP; /1) MOJBHYIO JIOJIIO BELIECTBA B pacCTBOpE.

3amaya Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAICHHbIE HMOHHBIE YpaBHEHMsI peakuuit
B3aMMOJICHCTBUS CIICAYIONINX BEIICCTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba®* + CrO/ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakue u3 caemyronux cosneit moasepratorcs ruaponnsy: NaSiOs. Cu(NOgz),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIDHBIE ypaBHEHUs THAPOJIM3a COOTBEeTCTBYroUmMX coneil. Kakoe 3Hauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE MPOLECChD

B nomamuem 3amanum mo Teme «OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC TMPOIECCH): TepBas
3a/ava orieHuBaeTcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpethst — B 1 Gai.

3amayga Nel

[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHil.
VKaxuTe TUI KaKI0M peakLvu.

PaccuntaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNPABICHUE CAMOIPOHU3BOJBHOTO
MPOTEKaHUsl TNEPBOM PEAKUHUM IIPU CTAHAAPTHBIX YCIOBHAX, HUCIOJIb3YS 3HAYEHHUS OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITNAIOB:

HJ + H;PO, — J, + H3PO3; + H,O



HNO, — HNOs; + NO + H,O

H[AUC|4] + H,O0, + NaOH — Au +NaCl +0, + H,O

NH4ReO4, + H, — Re + NHjz + H)O

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs pas5) —

3amaga Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tosp3ysick TaOyMIel CTAaHAAPTHBIX OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHI[HAIOB, COCTABBTE
ypaBHEHHE BO3MOXXHOW peakiun B  ykazaHHod cpene (HNO;z). Paccuuraiite 3Hauenue
AJIEKTPOABIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
1o TeMe «DJIeKTPOXUMHUYECKHE CHCTEMbD)

B momarrnem 3amaHum 1o TeMe «JIEKTPOXUMUYCCKUE CHCTEMBIy: IepBasi 3a/1avya OICHUBACTCS B
1 6amr; BTOpas — B 1,5 6amna; Tpetbst — B 2,5 Oana.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yromiel peakiu, MpoTeKarolell mnpu padboTe TralbBaHMUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAN aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTMOHOB MeTa/la B KaTOJAHOM pacTBope, npu Kotopod OJIC raapBaHMYECKOrO »JJIEMEHTA
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBI SJEKTPOJHBIX TPOIIECCOB UM MOJEKYJISPHBIE YpaBHEHUS PEaKIUi,
MPOTEKAIOIINX TPHU JEKTPOXUMHUECKON Koppo3uu rambBanomapbl Co/Ni: a) B kucioit cpeze; 6) BO
BJIQYKHOM BO3/IyXe€.

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

3amaga Ne3

CocTaBbTe AJIEKTPOHHO-UOHHBIE YPAaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJISIPHOE YPABHEHHUE PEAKIUU, TPOUCXOISIIEH ITPHU IJIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Brruucnute (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPU DJICKTPOJIU3E
Co(NO3)2, eciu 351eKTpOIIH3 IPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/1a METAJIa 110 CPABHEHHUIO C PACYCTHBIM.

KoHTpoJibHBbIE BONIPOCHI 110 TEMaM
KonTpoJsibHbIe BOPOCHI 0 TeMe « XHMHYeCKasi TePMOANHAMH KA

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Pabota. Temnora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLIHUS COCTOSHUS CUCTEMbI. DHTANbINA 00pa30BaHMs BELIECTBA.

orwdPE



6. Temmomoit »pdext xumudeckoit peakuuu. DakTOpbl, BIUAIOIMIME HA TEIIOBOU d(deKT
XMMHYECKON PEAKIIUU.

7.  Tepmoxmmus. 3akoH ['ecca.

8.  CnexncrBus u3 3akona ['ecca.

9.  DHTpomnus Kak QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpaneHue caMONpOU3BOIBHOTO MPOTEKAHUSA XUMHUECKUX PEaAKIIUM.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KuHeTuka. CKOpoCTh XMMUYECKOM peakluy U METO/bI €€ PETYJINPOBAHMSL.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakiuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKas JuarpaMmma.

Kpuas Maxkcgenna — bonbiimana. DHepreTuueckuii 0apsep.

Karanuruueckue CUCTEMBI.

Bimstnue xaranuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

0. T'oMoreHHbII U reTepOreHHbIN KaTaIu3.

1. KonebarenpHbIE peaKIIHy.

12. Xwumwnueckoe paBHoBecue. OOpaTuMbie U HeOOpaTUMbIE PEAKIIHH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummudeckoro paBHosecus. [Ipunnun Jle-Illarenne.

15. BnwusHHE KOHLEHTpPALMH, 1aBJIECHUS U TEMIIEPaTypBhI.

16. ®da3oBbic paBHOBECHS.

17. ®a3oBble 1uarpaMMsbl ISl OJHOKOMIIOHEHTHBIX CUCTEM.

RBoOoo~NOR~wNE

KOHTpOJIbHI)Ie BOIIPOCHI 110 TEME «PaCTBOpI)I»

1.  Tlousarue pactBopa. PacTBopuMocCTh BeliecTBa. PactBopumocTs rasa.

2.  PactBoprl. CrnocoObl BbIpaXE€HUS KOHIEHTpAallUd pPacTBOPOB (MaccoBas MO, MOJspHas
KOHLEHTpALUs, MOJISIPHAsl KOHLIEHTPALIUsI SKBUBAJIIEHTA, MOJIbHAS J10JIs, TUTP).

KonnuratusHble cBoiicTBa pacTBOpOB. M ieasibHbINi pacTBOp.

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

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucCI10THO-OCHOBHBIE B3aMMOJIEHCTBHS BELIECTB.

. Honnas teopus kucioT u ocHoBaHUil AppeHuyca. OCHOBHBbIE NMOHATHS U TOJIOKEHUS TEOPUH
AppeHnyca.

8.  [uccommanus KHCIOT, OCHOBaHMM M COJeH € TOYKM 3pEHUsT HOHHOW TeopuHM AppeHHuyca
(mpumepsr).

9.  Crenens nuccormanuu. CHUIIbHBIE U c1a0ble YIEKTPOJIUTHL.

10. duccoumarus cnadbix 37eKTpoinToB. KoHCcTaHTa AHCCOMaIim.

11. 3axon pazbaBnenus OcTBanba.

12. Peakiuu HOHHOTO 0OOMEHa MEXIY JIEKTPOJUTaMH (Ha MpUMepe peakiuidi 00pa3oBaHUs CIT1aboro
3JIEKTPOJINTA, OCAJIKa U ra3a).

13. TIpousBeneHnE paCTBOPHUMOCTH.

14. HonHoe mpou3sBeieHNe BObl. BOIOPOIHBIN U IMIPOKCUIIBHBIN MTOKa3aTeIH.

15. Tmaponus cosneid. Tumbl ruapOIN3a COMECH.

16. KonuyecTBeHHBIE XapaKTEPUCTUKHU MPOLIEcca THAPOIH3a.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

Noobkow



BOONoGO~LNE

NGO~ wWdE

agkrownE

0.
11.
12.
13.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHble CHCTEMbI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanum qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI mosrydeHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOJTOUTHBIX YaCTHIl.
IIpaBuno ®dasuca — Ileckosa.
Y CcTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.
Koarynsuust mnouibHbIX 1 TH0(POOHBIX KOJUTOUIOB.
CenumeHTanus KOJJIOUIOB.
Koarynsuust KOJUIOUAHBIX pACTBOPOB 3JEKTPOIUTAMHU.
[Tpasuiio Ilyneie — Iapau. Koarymupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumMudeckue cucteMbl. Kimaccuukanus 31eKTpOXUMHUUECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

DIEKTPOABUKYIAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTPOIHBIX NOTEHUHUAIOB. Psa  CTaHAAPTHBIX BJEKTPOJHBIX MOTEHUIUAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B DALY HaHpH)KeHI/II/I

6. VYpasuenue Heprcra.

7.  DAeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHbIe 1 aHOHBIE MPOIIECCHI.
8.  OObenunHeHHsbI 3akoH Papaznes. Beixon mo Toky.

9.  Kopposus metamioB. Knaccudukaiiys KOppo3nOHHBIX MTPOIIECCOB.

10. Xwumwudeckas KOppo3usl.

11. DnexTpoxuMuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTENS.

12. Tlpumepsl KOppO3UU B KUCIIOH cpejie U aTMOC(EepHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METaIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHSL.

16. DneKTpoXMMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. Xwumudeckue UCTOYHUKH TOKA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19.

XUMHYeCKHe HCTOYHUKHN TOKa. TOIUITMBHBIE DJIEMEHTEI.



IMPUJIOKEHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl MPOBeIeHUs MPOMEKYTOYHOM aTTeCTAlNU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS 1O JUCIUILIMHE 32 ONpeAeICHHBINA epruo 00yUeHHUS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTeCTAlNM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-3

TOTOBHOCTBIO IIPUMECHATHL CHCTEMY (bYHI[aMeHTaJ'IBHBIX 3HaHWHI (MaTeMaTI/I‘leCKI/IX, C€CTCCTBCHHOHAYYHBIX, HWHXCHCPHBIX U 3KOHOMI/ILIeCKI/IX) JIIA
I/II[eHTI/I(i)I/IKaI_II/II/I, (bOpMy.HI/IpOBaHI/ISI U pCHICHUA TCXHHUYCCKUX U TCXHOJIOTHYCCKUX HpO6JIeM OKCILTyaTalluu TPAHCIIOPTHO-TCXHOJIOTMYCCKUX MalllvuH H

KOMIIJICKCOB

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TEOPHIA,

- METOJBI  TEOPETUYECKOTO H
AKCIIEPUMEHTAJILHOTO HUCCIICIOBAHUS
B 0071aCTH XUMHHU

Hepeuenb meopemudecCKux 6onpocoe K sauenty.:
1. OCHOBBI XMMHYECKOH TCpMOAUMHAMUKH: CUCTCEMA, TCPMOAUMHAMHNYCCKHUC IIApaMCTPbI
CHUCTCMBI, (1)YHKHI/II/I COCTOSAHHA CUCTEMBI. Hemeﬁ 3aKOH TCPMOJWHAMHKHU.

2. DHepreTuka XMMMUYECKUX IPOLIECCOB.

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

4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuii 3aKkOHbI TEpPMOAUHAMUKH.

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

6. Xumuueckass kuHeTuka. CKoOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkunn. Kunernyeckas kpusasi.

7. CKOpOCTbh peakMu U METOIbI €€ PETyJINPOBAHHUS.

8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. OHeprus akTUBaLMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBL. | OMOT€HHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbli KaTaaus.

12. Xumunueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSL.

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

14. PactBopbl. CiocoObl BeIpakKeHUsI KOHLIEHTPALIUK PACTBOPOB.

15. PacTBopb! 2nekTpoanToB. CTEneHb U KOHCTaHTA JIEKTPOJIUTHUECKON IUCCOLMALNN. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  [uccoumanusi KUCIOT, OCHOBaHUH, conieil. AM(pOTEpHbIE HIEKTPOIUTHI.

17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBUE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

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

20. Hucniepcubie cuctembl. Knaccuduxkanus. Jlnoduibabie 1 110pOOHBIE KOJITOUIHI.

21. CrtpoeHre KOITOUIHBIX YacTHULl.

22. Koarymnsmusi KoJJTOMIHBIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHINH 0byuenus
23. OKHCITUTENIbHO-BOCCTAHOBUTEbHBIE CBOMCTBa BemiecTB. Kiaccudukanusi OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUM.
24, DJIEKTPOXUMHUYECKUE CUCTeMbI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTEHIINA.
25. ["anpBannyeckuii anemeHT Jlanuasms SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpousa.
27. DneKTponu3. AHOIHBIA M KaTOJHBIA MPOLIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [Ipumenenmne
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIUTH METAJIOB OT KOPPO3HUH.
YmMmeTh - pemlaTtb  pacyeTHble  3aJa4Ml Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs 3JIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI¥*1=0,001 moub/1, [C02+]:O,1 MOJIB/JI.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NaySOs,
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMHUYCCKUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMKMCAB UX B MOJIEKYJISPHOW U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius coaepxurca 478,8 v Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. PaccunTaiite: o(Ca(OH)); Cym; Cox; Cry N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

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

6. Hamucath SJ€KTpOHHBIE YpaBHEHHUsS ODIIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOH
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh DJ[C rajJbBaHMYECKOTO 3JIE€MEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHHs peaklUii, HAKCaB UX B MOJIEKYJISIPHOW U MOHHOM dopMax:

NH;OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Bue: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakiuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CIH KOHIIEHTPAlUU
MOHOB MeTaJuIoB paBHsL: [Zn>*]1=0,01 mons/i, [Cu*]=1,0 Monb/1.

10. Cynbdat amomunusi Maccoit 36,4 r pactBopuian B 100 T Boasl. [IIO0THOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H0); T.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

11. Hanucarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mous/11, [AgT]=1,0 Mons/m1.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:

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

13. Onpenenute TEpMOAMHAMUYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOy + 2 C) =
= CaC; () + CO(r), AH; = 460 x>k pu cTaHAapTHBIX ycIoBHAX. Paccunraiite Temneparypy Hayana
peakiuu, ecaun  S(Ca0)=38 [Ix/moms K; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu CTaHIapTHBIX YCIOBHsX. Paccumraiite Temneparypy
navana peakuuu, eciau S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/monb K.

16. Hamucarpb ypaBHEHHsI peakiiiii THapon3a B MosieKysipHoM u roHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius HpoTekaeT mo ypaBHeHHo Hy ) + b oy = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 mn Boasl pactBopmiin 160 r xsopuaa xenesa (III). [TnoTHOCT moyueHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTh NMpOTeKaHUs peakiuuu CS; o +3 Oyp=
=CO; ( + 2 SO; (), AH, = -1075 x/Ix npu craHaapTHbIX yciaoBusix. Paccumraiite Temmeparypy
navana peakuuu, eciu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.

21. Peaknusa uger mo ypaBHeHHo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monw/n. OnpenennTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIUU K
MOMEHTY, Koraa npopearupyet 0,7 Mob/1 Bogopoaa?

22. Omnpenenurte TEPMOAUNHAMUYECKYIO BO3MOKHOCT MPOTEKaHUs peakiuu 2 ZNnS o + 3 Oy =
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=2 2Zn0 ) + 2 SO, (), AH; = -890 kI mpu cTaHzapTHBIX ycioBHsAX. Paccuuraiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

23. HaganpHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBHsbI 1,8 Mosib/1 SO; u 2,4 moib/n1 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMd K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u maotHocThro 1,153 /M
coaepxutcs 312 r H3PO,. Paccuuraiite: o(H3PO,); Cyi; Cox; Crmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMH NPUMCHCHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIpaBJICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHHUS pEeaklUWU NpU CTAaHIAPTHBIX YCIOBUSIX W Npu  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hayala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIIECAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUii: a) MPU MOHMKEHUHU TEMIEPATyphl, €CIU JIaBJIEHUE MOCTOSIHHO; 0) MpH
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3omb Tuapokcuaa Maruus noiydeH myrem cmemmBanus 0,02 1 0,011H. pactBopa MgCl, un
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsi 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs PEaKIUU TMPU CTAHAAPTHBIX YCIOBUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX NoTeHanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX MPH DIIEKTPOXUMUYIECKO# Koppo3un ramsaHonapbl Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ayxe. Ompenenute yObUIb MacChl aHO/A MPHU KOPPO3UH B KUCIOM cpexne 3a 20 MuH,
€CJIM CKOPOCTh Kopposun coctaBuia 0,01 r/4.
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8. CocTaBbTe JIEKTPOHHO-MOHHBIC YPABHEHUS SJICKTPOIHBIX MPOIIECCOB (aHO UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruuciute pakTrudeckoe KOJIMYECTBO METaIa, MOJIYYEHHOTO Ha KaTo/Ie TIPH JICKTPOIITU3E
Co(NO3)2, eciu 3JIeKTpOIIU3 MPOBOAKIM B TeueHHH 1 4. Bbhixoa MeTasmia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJIH M KPUTEPUH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHHI U BIIaJIeHUI, MPoBOIUTCS B hopme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IPAKTUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBBI YpOBEHH CHOPMHPOBAHHOCTHU
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSATHI JOMYCKAIOTCS OIIMOKH, IPOSBIIAETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUM, YMCHHIA, HABBIKOB, O0YJAIOIIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHUs PU ONIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU;

«HE 3aUTEHO» - 00YYAIOIMNCA HE MOXET MOKa3aTh 3HAHUSI HA YPOBHE BOCIPOU3BEACHUS
U oObsicHeHUS UHPOpMAIUU, HE MOXKET IOKa3aTh HMHTEJJICKTyaJbHble HABBIKU pEIleHUs
MPOCTHIX 3a7a4.



