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JIner akTyaansanuu pabo4eit nporpaMmbl

PaGouas nporpamMma nepecmMoTpeHa, o0cyxaeHa u ogodpena i peamuszauuu B 2020 - 2021
y4eOHOM rojly Ha 3aceaHuu Kapeapbl XUMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoii ,Z' é‘- z _/‘é é H.JI. Mensinuk

PaGoyas nporpamma nepecmoTtpena, o0cyx/eHa 1 ogoopena i peanuzauuu B 2021 - 2022
yueOHOM roJy Ha 3aceqaHuu kapeapbl XUMUU

[Iporokom ot 20 1. Ne
3aB. kadeapoi H.JI. MensHuk

PaGouyas nporpamma nepecmoTtpena, o0cysxaeHa u ogoopena s peanuzanuu B 2022 - 2023
yueOHOM rojy Ha 3acefaHuu Kadeapsr XuMUU

[TpoTokon ot 20 1. No
3aB. kadenpoi H.JI. Mensinuk

PaGouas nmporpamma rnepecMoTpeHa, o0CyxieHa u oo0pena 1 peanusanuu B 2023 - 2024
yueOHOM rojy Ha 3acefaHuH kadeapsl XUMUH

[Iporokon or 20 . Ne
3aB. kadeapoi H.JI. Mensnuk

PaGouast nporpamma nepecMoTpena, oocyxaeHa u ogodpeHna /uis peanuzanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kadeapsl XuMHUU

[TpoTokom ot 20 r. No
3aB. kadeapoii H.JI. MensiHuk




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIAMHEHHUI; pPAa3BUTUE HAaBBIKOB
CaMOCTOSATENIbHON PabO0ThI, HEOOXOAUMBIX IS MPUMEHEHHS XUMHUYECKUX 3HAHUHU TIPU U3YUCHUH
CIIELIMAIBHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTUYECKOM NESITEIbHOCTH.

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

Jucnuniuaa XuMus BXOAUT B 0a30BYI0 4acTh y4eOHOTo IulaHa 0Opa30BaTEIbHOI
IPOTPaMMBI.

Jns  w3ydeHWs  JUCHMIUIMHBI ~ HEOOXOoAWMBI  3HaHMSA  (YMEHHUS,  BIAJCHHA),
c(OpPMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCHUTUTNH/ TPAKTUK:

"Xumus" B 00beMe mporpaMMbl CpeHen 001eo0pa3oBaTeIbHON IIKOIIBI

3HaHus (YMEHUs, BJIAJICHUS), TIOJy4SHHBIC TIPU M3YYE€HHH TaHHOW AMCIMIUIMHBI OyIyT
HEOOXOAUMBI 1715l U3YUCHHST AUCHTUTUINH/TIPAKTHK:

Okonorus

be3omnacHOCTh KU3HEICATEIILHOCTH

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJabTAThI 00yUeHHu s

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

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIIUU

OIIK-3 roTOBHOCTBIO IPUMEHSTH CUCTEMY (DYHIaMEHTAIBHBIX 3HAHHUN (MaTeMaTHUECKUX,
€CTECTBEHHOHAYYHBIX, MH)KEHEPHBIX U IKOHOMUYECKHX ) ISl UACHTU(UKALINH,
(hOpMyJIMPOBAHUS U PELLIEHUS TEXHUYECKUX U TEXHOJIOTUYECKUX MPOOJIEM IKCILTyaTaluu
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIINH U KOMIUIEKCOB

3HaTh - OCHOBHbBIE XUMUYECKUE MTOHATHS, TIOJIOKEHHS U 3aKOHBL;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHUS HAYYHBIX TCOPUH;

- METO/IbI 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 IPUMEHEHHUSI OCHOBHBIX XUMHUYECKUX 3aKOHOB B
poeCCHOHAIBHON JESTEINHHOCTH;

- IPaKTUYECKUMH HaBBIKAMU TEOPETHUUECKOTO U DKCIIEPUMEHTAIBHOTO
HCCIICAOBAHUS B 00JIaCTH XMMHUH




4. CTpyKTypa, 00b€éM U colepKkaHie TUCHUIINHBI (MOLYJI5)
OO0mmas Tpy10eMKOCTh UCIIUIUTMHBI COCTaBIIAeT 3 3aueTHIX eauauI] 108 akaz. vacoB, B TOM YuCIIE:
— KOHTaKTHas pabora — 8,7 akaJi. 4acosB:
— ayIuTOpHas — 8 aKkaJl. 4acoB;
— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTaIiy - 3a4€T

AynuropHas s
KOHTaKTHas pabora E = ®dopma TeKyIero
=
B aKaJl. yacax o Bun KOHTPOJIS
Pasnen/ Tema 2 ( A ) = . P Kon
> & © | camocrosiTenpHON |  ycmeBaeMOCTH H
JACITATUTAHBL R £ . | xommerenn
o & paboThI MIPOMEKYTOYHOM
n1a6. | mpakr. | £ 8
Jlex. : PAKT. =19 aTTecTaLHu
3aH. 3aH. | O &
1.
- CaMOCTOSITEIBbHOE
M3y4eHre yueOHOn
U Hay4YHOH 3amuTa
11 Xumuueckas Y H N
15 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-3
TEPMOJIMHAMUKA
- pelieHue paboTHL.
KOHTPOJIBHOU
paboThI.
- CaMOCTOSITEIBbHOE
n3ydeHune yaeOHon
U Hay4yHOH 3amura
1.2 Xumuueckast KHHETHKA 15 TUTEPaATypPHI; KOHTPOJIHHON OIIK-3
- peuieHue paboThI.
1 KOHTPOJIBHOMN
paboTHI.
- opopmiieHue
oT4eTa o
nmabopaToOpHEIM
pabotam; 3amura
- caMocTOsTeNbHOe |  TabopaTopHOH
1.3 PacTBOpBI 2 221 17,4 |u3ydyenue yueOHoit | paboThl. 3amuTa OIIK-3
Y HAYy9HOH KOHTPOJIBHON
JIUTEPATYpBI; paboTHI.
- perieHne
KOHTPOJIbHOM
paboTHL.




- CAMOCTOSITEIbHOE
u3yucHHe y4eOHOH

Y HAy9HOH 3amura
1.4 TucniepcHbIE CUCTEMBI 15 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-3
- pelenue paboThL.
KOHTPOJBHOM
paboThL.
- CAMOCTOSTEIbHOE
U3yucHHe y4eOHOMH
15 OKHCIIATENBHO- U Hay9HOH 3amura
BOCCTAaHOBUTEJIbHBIC 15 JIUTEPATYPHI; KOHTPOJIBHOM OIIK-3
MPOLIECCHI - pelieHue paboThI.
KOHTPOJBHOH
paboThI.
- oopmieHHE
oT4YeTa Mo
1abopaTopHBIM
pabotam; 3amura
16 DeKTpOXHMIIECKHe - CaMOCTOATEIBHO® nabopaTopHOH
CHCTOMBL 2/21 18 |uzyuenue yqev6H01/1 paboThL. 3amP£Ta OIIK-3
W HAy4IHOH KOHTPOJILHOM
JIUTEPaTypHI; paboThI.
- perieHne
KOHTPOJIBHOM
paboThI.
HWroro no pazneny 4/41 95,4
Hroro 3a cemectp 4/41 95,4 3a4éT
Wroro no aqucuuruinHe 4/41 95,4 3a4er OIIK-3




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

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

Jlexuu mpoXoaAT KaK B UH(OPMAIIMOHHOM (opMe, TIe 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 JIEKIUU MOTYT MCHOJIB30BATHCS DJIEMEHTHI IPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NPernoAaBaHUs TUCHUIUIMHBI «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjee MOJHO peajn30BaThb METOJ MPOOJIEMHOro oOyudeHHUs 4Yepe3 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 X0Jie 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
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHI HCIOIB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBII
MO3BOJISICT YCBOUTH MAaTEpHall ITyTEM BBISBICHHS CBS3€H MEXTy KOHKPETHBIM 3HAHHUEM H €ro
npuMmenenueM. Kpome Toro, neiaecooOpa3HO HCHOJB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aMMOOOyYeHusl (MapHyro paboTy) TpexX BHIOB: CTaTHYECKas Mapa, JWHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeNIas €€ C TEXHOJIOTHEeW MOIyIbHOro o00ydeHus. BpImoaHuB
IKCIIEPUMEHT, OOydJaromuecs (QOpPMYIHPYIOT OOOOIICHHBIC BBIBOJBI IO CEPHH OIBITOB,
UCIOJIB3YS IPUEMbI AaHATIOTUU U CPABHEHUSI.

CamocTrosaTrenbHas padboTa o0ydarolMXcsi BKJIIOYaeT B ceOs camble Pa3HOOOpas3HbIe
(dbopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHE JAOMAIIHUX 33/JaHUM, 3aBepiIeHue 0hOpMIICHHS
71a00paTOpPHBIX pabOT, MOJATOTOBKA K NMPAKTHKYyMY, H3yYeHHE OCHOBHOTO W JIOTIOJHUTEIHLHOTO
MaTepuaga Mo ydyeOHMKaM U mocoOusM, UYTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
O6ubnroTeke, HarMcanue pedepaToB U KypCOBBIX padoOT, MOATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM artecranuu.CamocTosTeNbHas paboTa 00yJaronuxcs A0bKHA OBITH HampaBieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TIpenoaBareeM, Ha MpopadoTKy TeM,
OTBEJIEHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPATOPHBIM 3aHSATHUSIM,
BBITTOJIHEHUE JIOMAITHHUX 33JaHUN U TIOJTOTOBKY K PYOKHOMY U 3aKIIFOUYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHnH pyOEKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMH 3a7auaMu, CTOSLTUMHI
nepes; TpenojaBareieM, SBISIOTCS: BBISIBICHHE CTENEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
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 CTYIEHTaM B JIF000E€ BpeMsl MPOWTH TECT, MPOAHATU3HPOBATH
OITMOKH U MIPONTH TECT BTOPUIHO.

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 M1 MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIMHBI (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. -
Maruutoropek : MI'TY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3ari. ¢ 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) JlonmostHuTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munrypuna
; Marauroropckuit roc. Texuudyeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY nm. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOwbekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cuctemsl : nmpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
Mumypuna ; Marautoropckuii roc. rexunyeckuit y-1T um. I'. 1. Hocoa. - Marauroropek : MI'TV nm.
I'' HW. Hocoa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. okpana. - 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 noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DJIEKTPOXUMHUH '
yuaeonoe nmocobue / JI. T'. Konsiga, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XHMHUYECKOI'O PpPaBHOBECHUS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TEXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zg., mepepad.- M.: Beicmr. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEINOCPEACTBECHHBIMN.

6. Kpartkuii cnpaBouHuk Qusnko-xumuveckux BenuuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. Pasuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. [lonomapeoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : mr. - ISBN 5-8194-0071-2. - Tekcr:
HEINOCPEACTBECHHBIMN.

7. VI3BecTHs BBICIIUX YU€OHBIX 3aBeIeHUN. XUMHUS U XUMUYECKasi TEXHOJIOTUSI:



Hay4YHO-TexHHuYecKkuil xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOJMUYECKUE yKa3aHUs K
na0opaTOpHBIM paboTaM MO AUCHUIUIUHE «XHUMHS» ISl O0YYaroIMXCs BCEX HaIpaBICHHUN
MOJArOTOBKM M CIEIHAIbHOCTEH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marunuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMH.

2. Komsama, JLI'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA JUIA
CaMOCTOSITENIbHOW pabOoThl MO AMCLUIUIMHE «XUMHS» i1 00ydyaroIMXCsl BCEX HalpaBICHUMN
MOJrOTOBKH W cnenuanbHocTed Bcex (opm oOydenus / JL.I'. Komsna; Marautoropekuii roc.
texunueckuit yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 ¢. —
Tekcr : HenoCpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIUA M XHUMHYECKOE PaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM MO0 JUCHUIUIMHE <« XUMHS» s
00yyaroLMXcsl BCEX HAMpPaBJICHUH MOJATOTOBKU U ClielHaIbHOCTEH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocopa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckass kuHeTHka. XUMHUYECKOE PAaBHOBECUE: METOIUYECCKUE
yKa3aHMs Ul CaMOCTOSTENIbHOW paboThl MO JUCLUIUIMHE «XUMHS» JUIsl 00Yy4YarOLIMXCS BCEX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruuroropckuii roc. Texuuueckuit yH-t uM. I'. 1. HocoBa. — Maruurtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM I1o
JUCHUIUIMHE «XHUMHUSD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUM MOATOTOBKH M CIIELUAIbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOrOpCcKHii roc. TEXHUYECKUN YH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToiueckas pa3padoTka K CaMOCTOATENBHOW paboTe 1o
IUCHUIUIMHE «XUMMsD» A7 OO0YyYalolMXcs IO BCEM HalpaBlICHHUSM IOJATOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynpora, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. tTexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnmouaHele pacTBOphL: METOAMYECKHE yKa3aHMs K J1abOpaTOpHON
paboTe 1o JUCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HAMpaBiICHHUSM MOATOTOBKH U
crierabHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropckuii roc.
texandeckuid yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. 1. Hocoga, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIN.

8. Komsima, JI.I'. OkucauTeNbHO-BOCCTAHOBHUTEBHBIE PEAKIIH: METOJUUECKUE YKAa3aHUs
K JabopaTopHOil paboTe Mo AUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeil Bcex (opm obOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuudeckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. H.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuCAMTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTKa K CaMOCTOSITEIFHON padboTe /sl 00yJaromUXCsl IO BCEM
HAlpaBJICHUSM IOJATOTOBKH W cCHenHaNbHOCTSIM Bcex (opm oOydenus / JL.I. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marautoropckuii roc. texuudeckudi yH-T um. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHUYSCKHE IPOIECChI: METOJWYCSCKUE YyKa3aHUs K
nabopaTopHoil paboTe Mo AUCHUIUIMHE «XUMUS» IS 00y4aromuXcs M0 BCEM HaIpaBiICHUSM
MOJITOTOBKH U CIIEIHANTBHOCTSIM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnuroropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.



r) [IporpammMHoe oG6ecnneuenue u UHTEepHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HanmenoBanne .
o Ne moroBopa Cpox AeiCTBUS JIUIICH3UN

MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms  |[-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 Geccpouno
Professional
FAR Manager CBOOOHO pacIpoCTpaHsIeMoe 0EeCCPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMbBI

HazBanwue xypca

CchUIKa

OnekTpoHHas 0a3a TepuoaAMYecKUX u3maHui East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HaLII/IOHaHBHaH I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucrema — Poccumiickmii  mugekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

ITouckoBass cuctema Axagemus Google (Google
Scholar)

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

Wu¢popmannonHas cucrema - EnuHoe okHO J0CTyMa K
UH(POPMALIMOHHBIM pecypcaM

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

CDeL[epaJILHoe rocyapCTBCHHOC 6IO,Z[>KGTHOG

yUpeKIeHNE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH

Eﬁﬁgﬁﬁaﬂ Tocynapcraennas OubmmoTCKa. https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl 6ubmanoreku MI'TY um. I'.1.
HocoBa

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

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TMCIMILITHHBI (MOXYJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOC obecrieucHue JUCIMITIIMHBI BKJIIFOYACT:

YueOHble ayauTOpUU IS TMPOBEIACHUS

3aHATUA  JIEKIIMOHHOTO

THUIIA.

OcHalieHue:

My.]'ILTI/IMe)II/II\/’IHBIe CpCACTBA XpaHCHUS, IICPEAAYUN U ITPCACTABICHUA I/IHCI)OpMaI_II/II/I.

VYueOHsie

ayIuTOpUHN

JUIA IMPOBCACHUA

1a00pPaTOPHBIX

3aHATUM, TPYNIOBBIX

WHJIMBUIYQJIbHBIX KOHCYJIbTAllMM, TEKYLIErO0 KOHTPOJIS U MPOMEXKYTOUHOU aTTecTanuu. OCHalleHue:
OO6opynoBaHue IJisi BBITIOJIHEHHS JTA0OPATOPHBIX pabOT, XMMHYECKasi TIOCYy/a, peakTUBbI, HarmsaHuoeie
MaTepuasbl: TAOIHIIBI, CXEMBI, TTaKaThI.

[Tomemenust st caMocTosTeNbHOW paboThl oOydaromuxcs. OcHamenue: [lepcoHanbHBIC
kommbiloTepsl ¢ maketom MS Office, Beixomom B VHTEpHET W ¢ IOCTYNIOM B DIEKTPOHHYIO
nH(pOPMaITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomermienust A XpaHeHUsT U NPOPUIAKTHIECKOTO 00CTYKHBaHUS Yy4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crenmiaxu, ceidbl 1711 XpaHeHHs] yueOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
1abopaTOpHOTO 000PYJOBAHUS.



MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHO padoThl 00y4ar0IIMXCS

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOPATOPHBIX 3aHATHM, TaK M HA IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAyIUTOPHYIO, IPOUCXOJISIIYI0 BO BPEMS IMOATOTOBKH 00YyYalOIIMMUCS OTYETOB 10 JTaOOPaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHUi.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA MO KAXJAOMY Pa3eily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKNE U IIPAKTUUECKUE
3a/laHusl, OTBETHI HAa KOTOpbhIE TPEOYIOT TIyOOKOTO TOHHMMAHUS W3YYCHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpelaaraercsi 4eThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WM HECKOJBKO NpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYHIECTBISACTCS ITyTEM
COIIOCTABJICHHUS TMOJIYYEHHBIX PE3yJbTaTOB C ATAJIOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJLIOB B Kax 101 TeMe Kypca — 10.

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

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

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUYECKOW PEaKLUU cucmema O3HAYaer:
a) HUCXOIHbBIE pEareHThl
0) NPOAYKTHI XUMUYECKOW PEaKINI
B) PEaKLMOHHBIN COCY]
I') MCXOJIHBIC peareHThl U IPOAYKThI peaKLu1

2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)

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

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakipn otprunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

4. CranaapTHble TeIUIoBble 3P ()EKTH IPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct

5. Kakwue u3 npuBeICHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0J1b
0)H,+4/20,=H,0, AH = -242 K][x/M0J1b
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momnb

6. Kakas w3 HammcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe o0pa3oBaHWs okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?

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

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

CuO () *+ C (rpagun) = CU () + CO (), mornotuiioch 22 kJIk TEMIOTHI.

DHranenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO o + C (pagur) = Ni g + CO (. Ompenenure BO3MOKHOE HAIPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU MIPU CTAHIAPTHBIX YCIOBUIX U IIpHU Temieparype 627°C.

BemectBo AH®393 (KIx/Mo1B) S8 (x/Monbp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs sHeprud ['mbOca mpu cTaHJApTHBIX YCIOBHUSX, NPH TeMIEpaType
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 uzmeHsiercs SHTPONHUs IPU Pa3NIoKEHUU KapOoHaTa KalbLus?
a) yBEITMYNBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2K CIO;3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B tecrax mo teme «XuMmHYecKas KWHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISATOC
3a7aHus oneHuBaroTea B 0,5 Oajuia; mecroe, ceIbMOE, BOCBMOE, JEBATOE U JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oajia.

Tecr Ne 1

1. Pazgen XuMuM, U3y4arOMIHiA CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XUMHYecKas TepMOANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEeHNEe KOJIMYECTBA BEIIECTBA PEareHTOB (I MPOAYKTOB) PEaKIUU B €IUHUILY BPEMEHH B
enuHuIe o0bema
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B kakux emuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOHM peakunuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Ot kakux (HakTOpPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIHii?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocTOosHUE XMMHMUYECKOTO PABHOBECHs OOpATHMBIX MPOILIECCOB KOJIMYECTBEHHO XapaKTepU3yeTCs

a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUU
0) DHEpruei aKTUBU3AIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anucsiBaercs BoipaxkeHue it ckopocTu peakuuu 4 NO ) + 6 HO =4 NH3 () +5 O, ()



a) V=K[NO]'[H,0] 6) V=K[NH3][O;] B) V =k[NO]'[H,0]°
7. Kak 3anumiercs: BeIpakeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHUE TEIIOBOro 3 deKra peakiuu?
a)l E 2 .
t
0)2 2

B) 3 i
1 ’/ 3
— A\

XOJI pEaKINK

&
<«

v

9. Yrto MOXHO CKa3aTh O PEAKIIUU, H300pAKEHHOW Ha JUarpaMMme K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIIus

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIysl ONMCHIBACT COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAaeTCs BICBO.

a) IPU IOHWYKCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITEPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jina peakuun Cy + 2 H 5 () = CH 4 () IpH HEKOTOPOI TeMIepaType KOHCTaHTa PaBHOBECUS paBHA
0,8. PaBHOBeCHasi KOHIIEHTpAIHsI BOJOpoa paBHa 1,2 MoJib/11. BEIUKCINTE MCXOIHYIO KOHIIEHTPAIIHIO
BOJIOpPO/JIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

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

Tect Nel

1. st ypaBHenus peakiuu Cu SO; + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S0,7 = K;S0,
2) Cu®* + S0, +2K* + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. Ins momasienust ruaponusa xjaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalbllUs U BOJBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIIMHA PACTBOPSHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa pasha 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoct AgC,04
1)510*  2)1,16:10° 3)10,7-10° 4)2,31-10°°

7. MaccoBast 105151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBA K Macce pacTBOpa

4) KoJHMYeCTBa BEIIECTBA K 00bEMY pacTBoOpa
8. K ci1abbIM 3J1€KTpOIMTaM OTHOCHUTCS ...

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3)  xJopuI Kalblus

4) MaprasioBas KUCIOTa
9. U3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IIEIOYHYIO HJIU KHUCIYIO Cpeny.
[IprunHO#i 3TOTO SABIAETCS ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIIMOHMPOBAHHE CONEH

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenue PH uncroit Bosp ipu 25°C cocraBisieT

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

B Tecrax mo Tteme «JlucrepcHbIE CHCTEMBI»: IIEPBOE, BTOPOE, TPETHE M YETBEPTOE 3adaHUs
OIIEHUBAIOTCA B 1 OaiUr; IATOE U IIECTOE 3a1aHusd - B 3 Oauia.

Tect Nel

1.  Vkaxkwure pa3Mepsl YaCTHIl KOJUTOUIHBIX CHCTEM

1) wmenbie | HM

2)  O6ombme 100 M

3) or 1 uM g0 100 aM
2. Kakume wWOHBI CHOCOOHBI BBI3BATH KOArYISIHIO KOJUIOMA, YACTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIH 3apsia?

1) KaTuoHBI

2)  aHUOHBI

3)  TOJApHBIC MOJICKYJ
3. Jlis KaKkoro 3JeKTPOJIMTA MOPOT KOATYISIIMU KOJUIOU/IA C MOJOKUTENBHO 3apsHDKSHHON YacTUIIeH
JOJKEH OBITh HANMEHBIITAM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 3071 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

Kakou QJICKTPOJIUT UTPACT POJIb NOHHOT'O CTa6I/IJ'II/I38.TOpa?

1)  xmopun xenesa (111)
2) BojIa
3) TUAPOKCH] KaJus



5. Ilpum B3ammopmeiictBuu 20 mun 0,001H wutpata csunmna (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercs 3o0mb cynb(dara cBunna (ll). K kakomy »1eKTpoAy ITOMKHBI MEPEMEIIaThCsl YaCTHUIIBI
JTUCTIEPCHOM (ha3bl IPH AJIEKTPOIIH3E?

1) HaxomATCs B COCTOSHHH IMHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe kon0ObI HanmuTo 1o 50 MIT 30715 THIPOKCcH A *Kele3a. [Jig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
3011 ToTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B 1pyryio — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tecrax mo Teme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaHus oleHuBaroTes B 0,5 6amia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 6ajuioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeMYMBACT CBOIO CTEIICHb OKHMCIICHHSI
2) IPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM 3ICKTPOHBI
2. [Iponiecc BOCCTAaHOBJICHHUS UMEET MECTO B CIIy4ae, KOT/a ...
1) HeliTpasbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJOKHUTEIbHO-3aPSIKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi]] HIOHA YMEHBIIIACTCS
3) oTpHUIaTENbHBIN 3apsi/ HOHA YBEITHYMBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHupoBaHus NPUHALJIEHKHUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBHUTEIISIM OTHOCSITCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  BIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANIECKOM CHCTEMBI
5. CreneHn OKHUCTIEHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCHIE BOAOPOAA COOTBETCTBEHHO PABHHI . ..
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20-1
6. [Tepmanranat xanust B OBP, nmpoTekaronux B KUCIOM cpejie, BOCCTAHABIMBAETCS 1O ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma maprania (1) MnO
7. B peakuu, mporekarorieir mo cxeme Cr,Sz; + KNO; = K,CrO; + K;SO; + NO okucineHuro
MIOJIBEPratoTCs CIEIYIOLINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...

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

DJIEKTPOXMMHUYECKHE CHCTEMBI



B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OILICHUBAIOTCS B 1 6aJut; TpeThe U 4eTBepTOoe 3amanuss— B 1,5 6ana; mectoe u cenpbMoe — B 2 0aia.

Tect Nel

1. DNeKTPOAHBIA NOTEHIIUAN OIPEIEIIAIOT [0 YPABHEHHUIO . ..

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbimana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQIMQgSO,||CuSOy|/Cu mpu cranmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue nponykTsl 00pa3yroTcsi Ha KaToJe MpH 3JIEKTPOIU3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THAas KUCIIOTa

4) KHCJIOPO/I
4. VYkaxute cymMmmy Ko3pQHUIMEHTOB B YpaBHEHUH 3JICKTpoin3a pactBopa Hutpara meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil  MpOTeKaeT
CaMOTPOU3BOJIBHO B MPSIMOM HaIpaBiICHUU?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4+Na —...

4) HCI+ Cu —...
6. Brruncnute Maccy IMHKA, TMOMYYEHHOTO TPH DIEKTpoiu3e cylb(dara LHUHKA, KOTOPBI
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A

1) 2,1:10%

2) 0,05

3) 0,013

4) 6,7-107°
7. [IpuBenuTe cXeMmbl SJIEKTPOAHBIX MPOLECCOB M MOJIEKYJISAPHOE YpPaBHEHUE pPEAKIUU,

NPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uH TajibBaHomapel Zn|Mg B cepHOKucion cpene. B
OTBETE YKOKUTE CyMMY KO3(D(PHUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUHU.

1) 6
2) 5
3 4
4 8

BHeaynutopHast camocTosiTesbHas padoTa OOYYaIOIIMXCS OCYIIECTBISICTCS B BUJC U3YyUCHHSI
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jiey ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
na00paTOPHBIM pabOTaM U BBITIOJHECHHUS JIOMAITHUX 3aaHUH.

BapuanTbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH 1JI51 BHEAYIMTOPHOI CaMOCTOSITEILHOI padoThl
CTy}IeHTOB 0o TeEMamM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEePMOJIMHAMHUKA)




B nomarHem 3amaHuu 1o teMe « XuMudecKkas TepMOJUHAMUKAY: TIEpBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Hns peakuuu CHy n + COs () = 2 CO () + 2 H, () onpenenure BO3MOKHOE HallpaBlIeHHE
CaMOITPOU3BOJILHOIO TEYEHUS PEAKIIMU MPU CTAHJAPTHBIX YCIOBUAX U Mpu Temnepatype T = 927 oc,
eclii TerIoBoi 3(h(eKT peaknuu 0 3aJaHHOW TeMIIepaTyphl HE U3MCHHUTCS. Y KOKUTE: a) BBIICTSCTCS
WU TIOTJIONIAETCS SHEPrus B XOJ€ pPEaKuuH;,; O) MPUYMHY HANWJACHHOTO H3MEHEHHUS HHTPOIIUU.
PaccuunraiiTe TemrepaTypy Hadajga peaKiiuu.

3ajgayga Ne2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + C2Ho (1), monb3ysich
CTaH/IAPTHBIMU TEIIOTAMU O0pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIJIOTHI BBIACIUTCS WA
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM PACCUUTANTE TEINIOBOM 2 (DHEKT peaKIuu:
Hs ) + COz ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 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 «XHMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHUBaeTcs B 1,5
Oama; Bropasi — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6ayr.

3amaya Nel

Peaknus mporekaer no ypaBHeHuro: O, ) +2 CO y = 2 CO; (. HauanbHble KOHLEHTpauu
pearupyromux BemectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckoIbKO pa3 M3MEHHUTCS
CKOpOCTh mpsAMOW peakuuu, korga mnpopearupyeT 30% CO? Bo ckobKO pa3 U3MEHSTCA CKOPOCTH
MPUMOI 1 0OOpaTHOW peaklvK, €CITU YBEIIMYUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3agaya Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEaKLUHUIO MpU
temneparype 200 °C, ecim TEMIEPATypHbIN KO3()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peaKkuu?

3amaua Ne3

HailinuTe HayalibHbIE KOHLIEHTPALMU UCXOJIHBIX BEIIECTB U KOHCTAHTY PABHOBECHUS PEAKIIMH:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]1=0,3momb/71, [Hz] = 0,4 Momnb/m.

3amaua Ned

Jisa peakuuonnoi cucremsl: CO y + HyO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTPALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3agaua Ne5

Bripasurte uepe3 KOHLIEHTpALlMK PEAareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUNA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =CO» o T Hz(r), AH =-41,1 k]I x.

VkaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLIMii: a) IPHU NOHUKEHUH
TeMIIepaTyphl, €CIIM JaBJIEHWE IOCTOSIHHO; O) TP TOBBINIEHWH MJAaBJICHHUS, €CIIM TeMIlepaTypa
MIOCTOSIHHA.

Jlomainee 3aganue Ne 3




1o reme «PacTtBopbn»

B nomammnem 3amanuum mo Teme «PacTBopel»: mepBas, BTopas, TpeThsi M IMATas 3a7auu
orieHuBaercs B 1 Oayt; werBepTas u mectast — B 0,5 Oaia.

3amaua Nel
B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccumraiiTe: a) MaccoByr JOJI0 BEHIECTBA B PacTBOpe; O) MOJSPHYIO KOHIICHTPAIHIO
SKBHMBAJICHTA; B) MOJSUIBHOCTbB; T) THUTP; J1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3ajgayga Ne2

3aKOHYUTE MOJICKYJSApPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHCHHS peakIui
B3aMMOJICHCTBHS CIICIYIONINX BEIICCTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

COCTaBI)Te II0 ABa MOHCKy.HSIpHBIX ypaBHeHI/Iﬂ pCaKHI/IfI K CHGI[y}OH_II/IM MOHHBIM:

Ba?* + CrO4 — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn* +H,S

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

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBEeTCTBYroMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

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

B nomamnem 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC MPOIECCH): TepBas
3a/ava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6ai.

3amayga Nel
[Tonbepute KOAI(PPUIMEHTHI B ypPaBHEHHUSX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHil.

VKaxuTe TUI KaKI0M peakLvu.

PaccunTaiiTe SIE€KTPOABMKYIIYIO CHUIY W ONPEACIUTE HAMNpPABICHUE CAMOIPOU3BOJBHOTO
MPOTEKaHUsl TNEPBOM PEAKUHUHU IIPU CTAHAAPTHBIX YCIOBHAX, WCIIOJb3Ys 3HAYEHUsI OKHUCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITNAJIOB:

HJ + H;PO, — J, + H3PO3; + H,O

HNO, — HNO;3; + NO + H,0

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

NH4ReO4 +H, — Re + NHj3 + HZO

KBrO — O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:



KMnQO,4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs; (pasg) —

3ajgaga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuilel CTaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTAaBHTE
ypaBHEHHUE BO3MOXHOW peaknuu B ykazaHHod cpene (HNOs3). Paccuumraiite 3HaueHue
AJIEKTPOABIIKYILEH CHIIBI PEaKIIHH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B nmomamnem 3amanuu 1o TeMe «JIeKTPOXUMUYECKUE CUCTEMBI): TIepBas 3a/1aua OIICHUBACTCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethbst — B 2,5 Oasna.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHUS OJEKTPOJHBIX IMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouieil mpu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsiB MOTEHIIMAT aHOJA DPABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTMOHOB MeTa/la B KaTOAHOM pacTtBope, mnpu Kotopoit DJIC raabBaHMYECKOro JJIEMEHTa
ymenbiuutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMBl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUM,
MIPOTEKAIOIIUX [IPH SJIEKTPOXMMHUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpeae; 6) BO
BJIQYKHOM BO3/yXe€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UH B KHUCIOW cpeae 3a 20 MUH, €ClH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe DJIEKTPOHHO-UOHHBIE YPAaBHEHHUsS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SIIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (akTtudeckoe KOJWYECTBO MeETajlla, MOJYYEHHOTO Ha KaTOJIE TPHU DJICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMWIN B TeueHHH | 4. BeIX0oa MeTaia mo ToKy cocTaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIAa TI0 CPABHEHUIO C PACUETHBIM.

BapuaHT 10MalHeii KOHTPOJIbHON PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHHUE
3agmanne 1. OKOHYAHHE >IEKTPOHHOH (GOpMyIEI ....65°6p". Vkaxure
MOJIO)KEHHE DJIEMEHTa B MEPUOJAMYECKOM cHucTeMe: Mepuoj, TpyIIy,
Tema 1. HNOATpYIIy, Ha3BaTh deMeHT. CocTaBbTe MEKTPOHHYIO (HOpMYITy aToma
Ilepuoanueckas JJIEMEHTA. YKaXKUTE JJEKTPOHHOE CEMENCTBO, METAUl WM HEMETAILI.
cucrema 3jieMeHTOB | CocTaBbTe  3JIEKTPOHHO-rpaduueckyro  GopMyny Ul yKa3aHHBIX
CTpOeHHe aToMa AIIEKTPOHOB B HOPMaJIbHOM COCTOSTHUU.
3aganue 2. VYka3aThb Bce KBaHTOBbIE YHCIA [UIsl DJIEKTPOHOB,
OTBEYAIOIIUX CIIEIYIONIEH 3IeKTPOHHON (hopmyIie 5p°
Tema 2. 3aganue. CocTaBbTe YpaBHEHHMsI peaklni, IPU TOMOIIH KOTOPBIX MOKHO




Kuciaorno-ocHOBHEIE
CBOJCTBA BelIECTB

OCYIIECTBUTH CIECAYIOIINUEC IPEBPALICHUSI
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apanue 1. {na peaxiun FesOyk) + Hyr = 3Fe0y + H.O ompenenure
BO3MOXKHOE HAIIPABIICHHE CAMOINPOM3BOJIIFHOIO TEUCHUS DPEaKIUU IpH
CTAHJAPTHBIX YCIOBHSX M TpH Temmeparype t =1227°C, ecim Teruiooit

Tema 3. adexr 1o 3amaHHON TeMIepaTypbl He U3MEHUTCSL.
XumMuyeckas YkaxuTe: a) BBIICISICTCS WIM TOTJIONIASTCS SHEPTHs B XONIE Peakiuu; 0)
TePMOJAUHAMHUKA NPUYKMHY HAWJEHHOTO W3MEHEHWs SHTponuM. Paccuuraiite Temrieparypy, Npu
KOTOpPOH yYCTAHABIIMBACTCSI PABHOBECUE U MPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Boermcimire TermoBor addexr peaximm 3FesOsny + 8Alk) =
4A1LO3K) + 9Fek), MONB3YACh CTAHIAPTHBIMU SHTAIBIMAMH O0pa30BaHUS
pearupyronmx BeuiectB (npwiokeHue 3). CKOJIbKO TEIUIOThl BbIICIUTCS
(mornoturcst) pu 0Opa3oBaHKy BelecTa Fe B konmuectse 56 1?7
3apnanme 1. Temmeparypubplii K03 duIMeHT peakiuu paBeH 2,5. Kak
Tema 4. U3MEHUTCS CKOPOCTh PEaKLUu: a) IPHU MOBBILIEHUN TeMneparypsl ot 60
XuMHuecKas 10 100°C; 6) mpu oxnaxkaeHuu peakimonHoi cmecu ot 50 1o 30°C?
KHHETHKA U 3apanme 2. [lns oopatumoil peakimu Fe3Ouk) + Hypy = 3FeO) + HO
XHMHYECKoe 3alUIINTE BbIpaXKeHUE KOHCTaHThl paBHOBecust AHC, kJlx =+ 69.8.
paBHOBecHE [TpennoxuTe crocoObl YBEIHUCHUST KOHIICHTPAITUH IPOJTYKTOB PEAKIINH.

Tema S. PacTBopbl

3aganue 1. B 180 mu Bogst pactBopeno 20 r cynbhara Maprasiia.
[Tosryuamicst pacTBop TIOoTHOCTHIO 1,101 r/Mut. Beraucnure MoJsipHYy¥o,
HOPMAJIbHYIO, MOJISUTbHYIO KOHLIEHTPALIUU U MacCOBYIO JIOJTIO
pPacTBOPEHHOI'O BELIECTBA.
3aganue 2. CocTaBbTe MOJIEKYIAPHbIE U HOHHO-MOJIEKYIISPHBIE
YpaBHEHUs pEaklMii B3aUMOJEHCTBHS B paCTBOpPax MEXY:

Bi2(504)3 u NaOH; FEC|3 u H»S;

NH4OH u MnCly; H,SO4 u Ba(OH),.
3aganue 3. CocraBbTe HMOHHO-MOJIEKYJSIDHBIE U MOJEKYIspHbIC
ypaBHeHust ruaponusa cojieir Na,SiOs, ShCls, Rb,SO,4. Kakoe 3naucHme
pH (>7, <7) uMeIoT pacTBOPHI ITUX COJE?

Tema 6.
OKHCINTEIBLHO-
BOCCTAHOBHTEILHEIE
CBOlCTBa BelIeCTB

3aganue. MeTo10M 371€KTpOHHOTO OanaHca noadoepute K03 PUIMEHTH B
YPaBHEHMSIX, YKQKUTE OKUCIUTENb U BOCCTAHOBUTEb, HAITUILIUTE
AIIEKTPOHHBIE YPABHEHUS MPOIIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MnSO4 + KSO4 + H,O

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

Tema 7.
DJIEKTPOXHMHYECKHE
CHCTEeMBbI

3anganme 1. /1511 raapBaHUYECKOTO 3JIEMEHTa, 00Pa30BAHHOTO
IUTACTHHAMU U3 METAIIJIOB

Zn u AQ, NOrpyXeHHbIX B paCTBOPHI UX COJIEH C KOHLEHTpaIMel HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DJICMEHTA;

2) HaNWIIUTE YPaBHEHHMs JIEKTPOIHBIX MIPOLIECCOB U TOKOOOpa3yoleit
peaxuuu;

3)  paccuuTaiiTe IEKTPOABIKYIIYIO CUITY FaJlbBaHUIECKOTO JIEMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOJIHBIX MPOLECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIIMH, TPOXOIALIEHN TPH
AIIEKTPOJIM3E pacilyiaBa Wil pacTBopa aekrposnuta paciuiaB CaCly .
BrruncnuTe Maccy MeTasuia BhIIETUBLIETOCS HA KaTOAE, €CIH
AJIEKTPOJIA3 MMPOBOIVIH TIpH criie Toka A =10,0. B TeueHue BpeMeHn = 2,5
4.Beixoa merasuia o Toky Br coctaBun  98%.

3aganue 3. CocTraBbTe ypaBHEHUS dJIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIUH, IPOTEKAIOIIEH ITPU
NMEKTPOXMUMUYECKON KOPpO3uHK ranbBaHonapsl: Pb - Sn

a) B KUCIIOH cpefe;




\ 0) B arMoc(epe BIaKHOTO BO3TyXa.

ocoukrwhE

KoHTpoJsbHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.

TepmoauHaMuYecKre mapaMeTpbl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buytpennss sneprus. Padora. Ternora.

[1epBbIii 3aKOH TEPMOAMHAMUKY (BBIBO).

DHTanbnus Kak (QYHKIUS COCTOSIHUS CHCTEMBbI. DHTAJBITNs 00pa30BaHMs BEIIECTBA.

TennoBoit 3¢dekr xumudeckor peaknuu. DakTopbl, BIUAIOMKME HA TEIUIOBOH 3A(ddekT

XMMHYECKON PEAKIIUU.

7.
8.
9.

10.
11.
12.
13.

RBROoo~NoGO~LNE

1.
2.

0.
11.
12.
13.
14.
15.
16.
17.

Tepmoxumusi. 3akoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponuUs KaK GYHKIIHS COCTOSHUS CUCTEMBI.

BTopoi1 3aKOH TEpMOAVHAMUKH.

Tpetuii 3aK0H TEPMOJTUHAMUKH.

Oueprus ['nb6ca.

HamnpaBnenue caMonpou3BOIBHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIUM.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xumuyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEaKLMU U METO/bI €€ PETYJINPOBAHMUS.
BiusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JIEHCTBYIOIIUX Macce).
Bausinue Temneparypsl Ha CKOpOCTbh xuMHuueckoi peakuuu. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue CHCTEMBI.

BnusiHue katanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

I'OMOreHHBIN U reTepOreHHbIN KaTalaus3.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecrue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHUYECKOrO paBHOBECHSI.

Cwmemenune xumudeckoro pasHoBecus. [Ipuniun Jle—Illarense.

BnusiHue KOHLIIEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHSL.

®da30BbIe AMArpaMMBbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpoabsnbie Bonpocsl o Teme «PacTBopbn»

[TousTue pacTBopa. PaCTBOpI/IMOCTB BCIIICCTBA. PaCTBOpI/IMOCTB rasa.
PaCTBOpLI. CnocoObl BBIPAXKCHUA KOHLICHTpAIlUU PACTBOPOB (MaCCOBaﬂ A0Jid, MOJIIpHasA

KOHIOCHTpalMA, MOJIApHAasA KOHUCHTPAHA SKBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3. KonnurarusHble cBOMCTBa pacTBOpoB. VaeanbHbII pacTBOD.

4.  3axonsl Payns: | (Tonomerpuueckuit) u |l (30ymnnockonuueckuii 1 KpUOCKOIINYECKUIN).

5. Ocmoc. OcmoTHueckoe aaBineHne. Cxema ocMOMeTpa.

6. KucinoTHO-OCHOBHBIE B3aNMOIEHCTBYS BEIECTB.

7. HVonHasg Teopus KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHBIE NMOHATHS U TOJIOKEHUS TEOPHH
AppeHnyca.

8.  [uccommanus KHCIOT, OCHOBaHMM W COJeW € TOYKM 3PEHUs HOHHOW Teopuu AppeHuyca
(mpumepsr).

9.  Crenensp nuccoruanuu. CHIIbHBIE U c1a0ble YIEKTPOJIUTHL.



10. Huccommarus cinaObix 31ekTposnToB. KoHCcTaHTa qucconuaim.

11. 3axon pazbaBnenus OcTBanba.

12. Peaknuu MOHHOTO 0OMEHaA MEXIY AJICKTPOJUTaMHU (Ha MpUMepe peakiuii o0pa3oBaHus ci1aboro
JIEKTPOJINTA, OCAJKA U ra3a).

13. IIpousBeneHue pacTBOPHUMOCTH.

14. VonHoe npousBencHHUE BOAbL. BOIOpOAHBIN U T’HAPOKCUIIBHBIN MOKA3aTEINH.

15. Tmaponus coseid. TUIbI THAPOTIN3A CONCH.

16. KonnyecTBeHHbBIE XapaKTEPUCTUKH MTPOIIECCa THAPOIIH3A.

17. ®akTopsl, BAUIIONIME HA IPOLECC THAPOIIN3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnme CHUCTEMbI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepeHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI MosTy4eHus KOJUIOUIHBIX PACTBOPOB.
CtpoeHure KOITOUTHBIX YacTHLl.
[IpaBuno dasiuca — [leckona.
Y CTOMYNBOCTH KOJUTOUAHBIX cucTeM. CTaOMITN3aTOpHI.
Koarymsiuust nuogmibHbIX U THOGOOHBIX KOJTOUIOB.
CenumeHTaIus KOJIOUIOB.
0. Koarynsamus KOJJIOUIHBIX paCTBOPOB AIIEKTPOIUTAMH.
1. IIpasuno Ulynsue — Napau. Koarynupytomiast citocoOHOCTb.
12. Onrtuueckue CBOICTBa KOJUIOUIHBIX PACTBOPOB.
13. DnekTpuyecKue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

RBoOoo~NOR~wNE

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI.
OKHUCIINTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA BECUICCTB.

BaxHeiinie OKUCIUTENN U BOCCTAHOBUTEIIH.

TumbI OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPUMEPHI).
OKHUCIHUTENbHO-BOCCTAHOBUTENBbHBINA MOTEHIIMAI.

VYpasuenue HepHcra.

CocraBiieHHe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HaHpaBJ’ICHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ.

NGO~ wWdE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «3.]'ICKTp0XI/IMI/[‘leCKI/Ie CHUCTEMbI»

OnekTpoxummuueckue cuctemsl. Kimaccudukanus 31eKTpOXUMUYECKUX ITPOLIECCOB.
DNEKTPOXUMHYECKHE ITPOLECCHI, IPOTEKAIOIIUE HAa IPAHULIE Pa3/iea «METAJLII — pacTBOPY.
[ManpBanmveckmii amemenT Jlanuamsa — Skoowu.

ONEeKTPOABMKYIIAs CUJIa TaIbBAHUYECKOIO AJIEMEHTA.

W3mepeHne »HIIEKTPOAHBIX MOTEHIMAIOB. Psl cTaHAapTHBIX SJIEKTPOAHBIX IOTEHLHUAJOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHUH C UX IOJIOKEHUEM B PSIIy HANIPSIKEHUM.

6. VYpasuenue Heprcra.

7. DIexTposu3 pacijiaBoB U pacTBOpoB. KaTtoaHble n aHOAHbIE TPOIECCHI.

8.  OObemunHeHHBIH 3akoH Papaznes. Beixon mo Toky.

9.  Kopposus merainos. Kiaccudukanms KOppo3HOHHBIX POIIECCOB.

10. Xwumwudeckas KOppO3us.

11. DnexTpoxumuueckass KOppo3us. AHOIAHOE OKHCIEHHE MeTaljla U KaTOJIHOE€ BOCCTAHOBJICHHE
OKHCIIUTENS.

12. TIpumepsl KOPpO3UU B KHCIION cpesie U aTMOC(hepHOl KOppO3Uu.

ko E



13.
14.
15.
16.
17.
18.
19.

CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUHU.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.
XyUMHdecKre HCTOYHUKH TOKa. ['albBaHMYECKHi 3JIEMEHT.
XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XuMHyecKrue HCTOYHHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OneHOYHBIE CPEACTBA AJIs IPOBECHUS IPOMEKYTOYHOM aTTecCTALMU
[IpomexyTouHass  aTTecTalds UMEET  LEJbI0  ONPENeIUTh  CTENeHb  JOCTHUKEHHS
3aITAaHUPOBAHHBIX PE3Y/IHTATOB O0OYyUEHHS 110 TUCIMILUIMHE 32 ONPeesICHHbIN eproa 00yueHHs.

a) Ilnanupyembie pe3yJbTaTbl O0YYEHHS] M OLICHOYHbIC CPEACTBA VISl IPOBEACHUS
NMPOMEKYTOYHOM aTTeCTALMM:



CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[TnaHupyemble pe3yyibTaThl
oOyueHus

O1eHOYHEIE CpeacTBa

OIIK-3

TOTOBHOCTBIO IIPUMCHATHL CHCTEMY (bYHI[aMeHTaJ'IBHBIX 3HaHUHI (MaTeMaTI/I‘leCKI/IX, C€CTCCTBCHHOHAYYHBIX, HWHXCHCPHBIX U BKOHOMI/ILIGCKI/IX) JIIA

I/IILGHTI/I(i)I/IKaHI/II/I, q)OpMy.HPIpOBaHI/ISI U PCHICHUA TCXHHUYCCKUX W TCXHOJIIOTHYCCKUX HpOGHGM OKCILTyaTallui TPAaHCIIOPTHO-TCXHOJOTHUYCCKUX MAIIHWH H

KOMIIJICKCOB

3HaTh

- OCHOBHBIC XHUMHWYCCKUC IIOHATHA,
ITIOJIOKCHHSA U 3aKOHBI,

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHUYECKOTO U
IKCIIEPUMEHTATHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

18.
19.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMbl. [1epBblii 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMHUYECKHUX IPOLECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHutponus. YpasHenue bonbiimMana. Bropoil u TpeTtuii 3aKOHbI TEPMOIUHAMUKH.

Oneprust [ m66ca. HarpapneHus: XMUMHUUYECKUX IPOLIECCOB.

Xumunueckas kuHeTuka. CkopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocCThb peakiui U METO/IbI €€ PEryJINPOBAHHUS.

Bnusinue Temneparypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucreMsl. [ OMOTe€HHBIH KaTanus.

. Karanu3aTtopsl u kaTanuTHYECKHE CUCTEMBI. | €TepOreHHbIN KaTaJlns3.

. Xummuieckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSI.

. Cmemenne xumuueckoro pasHosecus. [Ipuanun Jle arense.

. PactBopbl. CriocoOb! BBIpayKEHHS KOHIIGHTPALIUU PACTBOPOB.

. PacTBOpBI 351ekTponuToB. CTENeHb U KOHCTAHTA AJIEKTPOJIUTUYECKON AUCCOIUAINH. 3aKOH

pazb6asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AMQpOTepHbIE AIEKTPOJIUTHI.

PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHUsS U PACTBOPEHUS
OCaJIKOB.

Jucconunanus Boasl. MonHOE nipousseneHue soasl. pH.

I'mpaponus cosneil. CTeneHb U KOHCTaHTa THAPOIIU3a.




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeacTBa

20. ducniepcusie cucrembl. Kimaccudukanus. JlnopunsHbie 1 110(00HBIE KOITIOUIBI.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsiusi KOJUIOHIHBIX PACTBOPOB.

23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIbHO-

BOCCTAHOBUTEJIBHBIX PEAKITUH.

DJIEKTPOXUMHUECKHUE CUCTEMBI. 3aKoHbI Dapajesi. DNeKTPOAHbIN MOTEHIIHAI.

25. I'anpBannveckuii anemMeHT Jlanuaisa SIkoou.

26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTposin3. AHOIHBIA U KaTOHBIA MPOIECCHI IPH IEKTPOJIN3e pacTBOpoB. [IpumeHeHMe
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIUThI METALIOB OT KOPPO3HH.

24,

YmMmern

- pewlaTb  pacyeTHbIE  3aJa4u

MMPUMCHHUTCIIBHO K Marepuairy

NpOrpaMMBl;

- IPOrHo3vpoBaTtb BO3MOXHOCTH
CaMOITPOU3BOJIBHBIX

Ppa3JINYHBIX

MMPOTCKAHUA
mponeccoB B
XUMHUYCCKUX CUCTEMAX

Hpumepnble npakmuieckue 3a0anus ona 3auema:

1. Hamucath »JIEKTpOHHBIC YpaBHEHHS JJICKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHHMYECKOTO IJIEMEHTa, €CIM KOHIICHTPAIUN
3 241
HoHOB MeTaiioB paBHbl: [Al7]=0,001 mons/1, [CO™ ]=0,1 Mob/m.
2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHeHUS peakiuid ruaposmsa coieit: KsPOy4, NaySOy;
ZnC|2.
3. 3aKOHYMTH YpaBHEHHS PEaKIIHii, HAMCAB UX B MOJICKYJIIPHON M MOHHOM (hopMax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa comepxutcs 478,8 v Ca(OH),. [InotHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH)); Cym; Cox; Cny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

KoCr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + H,O —.

6. Hammcare 5JIEKTpOHHBIE YpPAaBHEHMS DJIEKTPOIAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOW
TOKOOOpa3yroniei peakuuu, BeMUCIUTh J/IC raqbBaHUYECKOro 3JIEMEHTA, €CJIM KOHIEHTpalUu
MOHOB METAJJIOB PaBHBI: [Mn?*1=0,01 mous/x1, [Au**]=0,1 monb/x1.




CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeacTBa

7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB UX B MOJICKYJIIPHOW M MIOHHOUM opmax:
NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. Hamucath ypaBHEHHUs peakiyii riuposin3a B MosieKyasipHoM U noHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTh 3JIEKTPOHHBIC YPaBHEHHUS 3JCKTPOIHBIX IPOIECCOB, YPAaBHCHHE CyMMAapHOM
TOKOOOpasyromiei peakiuu, BucauTh JJIC raibBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIECHTpAIUU
2+ +
HMOHOB MeTayioB paBHbL: [ZN° [=0,01 moms/n, [Cu” |=1,0 Mons/m.

10. Cynbdar amromunus mMaccoir 36,4 r pactBopuian B 100 r Boabl. IoTHOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.
11. Hammcarh 57€KTpOHHBIE YpaBHEHHUs SJIEKTPOAHBIX IMPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUN
247 +q9_
MOHOB MeTaiioB paBHbl: [MNn“"]=0,01 mons/n, [Ag' |]=1,0 Monb/m.
12. 3akOHUYHUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekaHus peakunu CaOy + 2 Cyo) =
= CaC; () + CO(r), AH; = 460 xI>x ipu CTaHIAPTHBIX yCIOBHAX. Paccuuraiite TemnepaTypy Hadaa
peakiuu, ecau  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CocTtaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIINNI:

KMnQO4 + NaNO, + H,SO,4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenute TepMOJMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakuuu 2 Cly ) + 2 HyO(p
=4 HClyy + Oz (y, AH; = 115,6 x/[)x npu craHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Hauana peakuuu, eciu S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/moabK.

16. Hantmcatp ypaBHeHMsI peakuuii ruziposnsa B MosiekyasipHoM 1 norHoM Buje: CrCls, NaNOg,




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeacTBa

K2COs.
17. CocTaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI:

K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuust nporekaer 1no ypasHeHuto Hy o + I oy = 2 Hly). Havanbnas
KOHIIEHTpauusi Bogopoxa 2,1 monse/n, nona 1,5 monb/n. Bo CKOIBKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I1I). InoTHOCTs mOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: w(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTb NpOTeKaHUs peakiuuu CS) o +3 Oyp=
=CO; ( + 2 SO; (), AH; = -1075 x/Ix npu cranmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
Havana peakuuu, eciiu S(CS,)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTx/monb K.

21. Peaknusa uger mo ypaBHeHHo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKITUHU K
MOMEHTY, Korja npopearupyet 0,7 Moab/1 Bogopoa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢ + 2 SO; (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccuuTaiite Temmepatypy
Havana peakiuu, ecinu S(ZnS)=58 J[x/Monb K; S(02)=205 Jlx/Mons K; S(ZnO)= 44 Jx/MonbK;
S(S0,)=248 JTxx/monbK.

23. HauasipHble KOHIIEHTpAIMK UCXOAHBIX BelecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbI 1,8 Monb/m SO, 1 2,4 Moib/1m O. Bo CKOJBKO pa3 H3MEHUTCSI CKOPOCTh PEAKITMH K MOMEHTY,
koraa npopearupyet 0,8 moinb/n SO,?

24. B pactBope oprtodocdopHoil kuciorsl mMaccod 1200 r u minotHocTthio 1,153 r/mn
conepxkutcs 312 r H3PO,. Paccunraiite: ®(H3PO,); Cy; Cox; Cry N(H3PO4) u N (H0); T.

Bmanets

- HaBbIKaMH IIPUMCHCHHA OCHOBHBIX
XUMHUYECCKUX 3aKOHOB B
po¢eCCUOHABHON IEATETHHOCTH;

- IMPAKTUYCCKUMU HaBBbIKaMU

1. dna peakunn CHy ) + COz () = 2 CO () + 2 Hy () onpeaennTe BO3MOKHOE HalpaBIEHUE
CaMOIIPOM3BOJIGHOTO TEUCHHS peaklWy TP CTAHJIAPTHBIX YCIOBHSX W Tpu  Temreparype T
=927°C, ecxu TemwoBoit s dexT peaknuu 10 3alaHHON TEeMIEPaTyphbl HE U3MEHHUTCS. Y KaKHTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIACTCSl SHEPrHs B XOJC peakiuu; 0) MPUUMHY HAWICHHOTO W3MEHEHUS




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeacTBa

TEOPETUYECKOTO u
IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
B 00JIaCTH XUMHH

sHTponuu. Paccunraiite TemnepaTypy Hadajla peaKiiu.

2. Beipa3ute depe3 KOHIEHTPALUKM PEareHTOB KOHCTAHThI PABHOBECUS CICIYIOIIUX PEAKIIHiA
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. YKaxure HalpaplICHUE CMEIICHUS XUMHUYECKOIO
PaBHOBECHSI ATHX PEaKLUi: a) MPU MOHKEHUH TEMIIEPATyphl, €CII JaBJICHHUE TIOCTOSHHO; 0) TpU
TIOBBIIICHUH JIABJICHUS, €CJIA TeMIIepaTypa MOCTOsSHHA.

3. CkoIbKO MUJITMIUTPOB 96%-HOrOo pacTBOpa CEpHOIl KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

4. Kakwe w3 cienyrommux coieit moasepratorcs ruaponusy: NapySiOs. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSIPDHBIE YPAaBHEHHUsS T'MAPOJM3a COOTBETCTBYIOIIMX cosied. Kakoe
3HavyeHue pH (< win> 7) UMEIoT pacTBOPHI 3TUX CoJei?

5. 3omb ruapokcuaa Maraus nonydeH myrem cmemmBanus 0,02 1 0,01H. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 30/ W HaIMIIUTE
(bopMyity ero MULEILIBI.

6. PaccuuTaiiTe AMEKTPOABIKYILYIO CUIy U ONpPEEIUTE HalpaBiIeHHE CaMOMPOU3BOILHOTO
MPOTEKAaHUs PEaKIUU TPU CTAHAAPTHBIX YCIOBHUAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX IToTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. llpuBeauTe CXeMbl SJIEKTPOAHBIX MPOIECCOB M MOJEKYJISIPHbIE YPaBHEHHUS pPEAKIUH,
MPOTEKAOIIUX MPH JIEKTPOXUMHUUECKOI Koppo3un ramsaHonapbl Co/Ni: a) B kucioii cpene; 0) Bo
BIQXXHOM Bo3ayxe. Ompenennute yObUIb MAacchl aHOAA TMPU KOPPO3UU B KUCIOU cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHMSI DJIEKTPOAHBIX POLIECCOB (aHOA UHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHHE PEaKLIUH, IPOUCXOAAIIEH pH AnekTponnse pactBopa CoSOq,




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouyHble CpeacTBa

Brruncnute pakTuueckoe KOJIMYECTBO METajIa, MOJIYYEHHOTO Ha KaTOJIE MPH JJIEKTPOIIU3e
Co(NO3),, eciu 371eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
VYkaxxuTe BO3MOXKHbIE TPUUMHBI YMEHbBILIEHUS BBIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.




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

IIpomexxyTouHass arrecTtauus IO AMCHUIUIMHE «XHMMHS» BKIHYACT TEOPETUYECKUE
BOIIPOCHI, TO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYaIOIIMMUCS 3HAHUH, U MPAKTUYECKUe
3aJJaHMsl, BBISBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B hopMe
3a4eTa.

3ader Mo JAHHOW JUCIUILUIMHE MPOBOJIUTCS B YCTHOM (opMe Mo OujeTam, KaKIbli U3
KOTOPBIX BKJIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJTHO IIPAKTUUYECKOE 3a/IaHHE.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

«3a4TeHO» - O0YyYaroIIMics JAEMOHCTPUPYET MOPOTrOBbI ypOBEHb CHOPMUPOBAHHOCTHU
KOMIIETEHIIMA: B XOJ€ KOHTPOJBHBIX MEPONPHUSATHA OIMYCKAIOTCS OIIMOKH, TPOSBISETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, OOYYAIOIIMIICS UCIIBITHIBACT 3HAUUTEIbHBIC
3aTpyJHEHUS IpU ONIEPUPOBAHUHU 3HAHUSMHU U YMEHUSMU IIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU;

«HE 3a4YTE€HO» - O0YUaIOLIUICSI HEe MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS
U 0o0bscHeHHs HH(MOpMAIMHM, HE MOXXET II0Ka3aTh HWHTEJUICKTyaJbHbIE HABBIKA DPELICHUS
MPOCTHIX 3a7ay.



