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1 Lesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[{enssMu1 OCBOCHUS TUCITUTTUHBI « XUMH SIBISIETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKIIIOUAIONIUX OCHOBHBIE TIOHATHSA, 3aKOHBI H
3aKOHOMEPHOCTH, OIKCHIBAIOIINE CBOMCTBA XMMHWYECKUX COCIMHEHUW; pPa3BUTHE HAaBBIKOB
CaMOCTOSATENIbHON Pab0ThI, HEOOXOAUMBIX JJISI IPUMEHECHHS XUMHUYECKUX 3HAHUH TIPU U3y4YCHUH
CIIELIMAIBbHBIX JUCUUIUIMH U JAIbHEUIIEH TPAKTHUYECKOM eI TENbHOCTH.

2 MecTo IMCIUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOH NMPOrpaMMbl

Hucnunnuaa XuMus BXOJAMT B 0a30BYI0 4YacTh y4eOHOro IiaHa oOpa3oBaTelbHON
MIPOTPaMMBI.

Jng  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHMs,  BJaJEHUSA),
c(OPMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUTUTNH/ IPAKTUK:

"Xumusa" B 00beMe mporpaMMbl CpeHen 00111e00pa3oBaTeIbHON HIKOJIBI

3HaHus (yMEHHUs, BIaJIeHus), MOTYYSHHbIE TPU U3yYEeHUU JAHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI 1715l U3YUCHHSI AUCIUTUINH/TIPAKTHK:

I'eonorus

Xumust QroTopeareHToB

Be3onacHOCTb )XU3HEESATEIBHOCTH

3 Komnerennuu o0y4aromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHUS

JUCHHUIIMHBI (MOXYJIS1) M IJIAHUPYeEMbIe pPe3yJIbTaThl 00y4eHus

B pesynbrare OCBOEHHSA IUCHUIUIMHBI (MOIYJs) «XHUMHS» OOydYaloIUHCS TOJKEH
o0y1azaTh CIeAYIOIUMHU KOMIETCHIUSIMHU:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUs
3JIEMEHT
KOMIIETCHIIMU

OK-1  crmocoOHOCTBIO K a0CTPAaKTHOMY MBIIIJIEHUIO, aHATIN3Y, CHHTE3Y

3HaTh - OCHOBBI JIOTHKH, HOPMBI KPUTHYECKOTO TI0/1X0/1a, (POpMBI aHAIIN3a,
- METOJIbI @0CTPAaKTHOTO MBIIIUICHUS TPU YCTAHOBJICHUHN UCTHHBI;

- METO/Ibl HAYYHOT'O UCCIIEIOBAHUS MMYTEM MBICJICHHOTO PACUTICHEHUS
00beKTa (aHATK3) U MMYTEM U3YUYEHUS TIPEAMETA B €T0 IIEJIOCTHOCTH,
€IMHCTBE €ro YyacTeil (CUHTE3)

Ymets - aJIeKBaTHO BOCHIPUHUMATh HH(POPMALINIO, JIOTHYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO M TUCBMEHHYIO PEYb;

- C UCTIOJIb30BAaHUEM METOJIOB a0CTPAKTHOTO MBIIUICHHUS, aHAIHN3a U
CUHTE3a AaHAJIN3UPOBATH AIbTEPHATUBHBIC BAPUAHTHI PELICHUS
MCCJIEIOBATEIbCKUX 3a]au

Bnanets - HaBBIKaMU MTOCTAaHOBKH 1€, CTIOCOOHOCTBIO B YCTHOUM M MUChbMEHHOM
peun JIOTH4ecku OPOPMHUTE PE3yIbTaThl MBIIUICHHUS;

- IIEJIOCTHOM CHUCTEMOM HaBBIKOB MCIOJIb30BAHHUS A0OCTPAKTHOTO MBIIIJICHUS
IPY PELICHUH MPo0IeM, BOSHUKAIONINX TPU BHITOTHEHUN
HCCJIEI0OBATENbCKUX padOT, HABBIKAMHU OTCTAUBAHUS CBOEH TOUKH 3PEHUS

OIIK-4  roTOBHOCTBHIO C ECTECTBEHHOHAYUHBIX NO3ULUI OLIEHUBATh CTPOCHUE, XUMUUYECKUN U
MUHEpaJIbHBINA COCTaB 3¢MHOM KOpBI, MOp(]osornyeckne 0COOEHHOCTH U T€HETUUECKUE TUIIBI
MECTOPOKIEHHUM TBEPABIX MOJE3HBIX UCKOMAEMBIX IIPH PELICHNH 3aa4 10 pallMOHAIbHOMY U
KOMIIIEKCHOMY OCBOEHHIO I'€0pECYPCHOr0 MOTEHIMaa HEJp




3HaTh

- OCHOBHBIE€ XUMUYECKHE MTOHSATHUS, TTOJIOKEHUS U 3aKOHBIL;
- COBpEMEHHbIE HAMPaBJICHUS Pa3BUTHSI HAyYHbBIX TEOPUI;

- METO/Ibl TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS B
00JacTi XMMHUH IPUMEHUTENBHO K MPOPECCHOHANBHON AEATeIbHOCTH

VYMeThb

- OIpEeNeNTh XUMUYECKHI COCTaB U CTPOEHUE OOBEKTOB OKPY KaIOLIEH
Cpelibl;

- pemaTh pacyeTHbIE 3aJa4l MPUMEHUTENBFHO K MaTepHally IporpamMMmBbl;
- MPOrHO3UPOBATH BO3MOXKHOCTb MPOTEKAHUS CAMOITPOU3BOIBHBIX
MPOLIECCOB B PA3IMYHBIX XUMHUUYECKHX CUCTEMAax

Bnanets

- HaBBIKAMH [IPUMECHEHHSI OCHOBHBIX XHMUYECKUX 3aKOHOB B
npohecCHOHATLHOM IS TEIILHOCTH;

- MPAaKTUYECKUMHU HaBBIKAMH TEOPETUYECKOTO M IKCIIEPUMEHTATBHOTO
HUCcciIeca10BaHUuA B OGHaCTI/I XUMHUHU




4. CTpyKTypa, 00bEéM N conep:kaHNe TUCHUILINHBI (MOAYJIA)
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIsACT 4 3a4eTHBIX eMuHuIl 144 akaa. 4acoB, B TOM YHUCIIE:

— KOHTaKTHas pabora — 10,9 akan. 4acos:

— ayAUTOpHAas — 8 aKaJl. YacoB;

— BHEAayquTOpHas — 2,9 akaji. 4acoB

— caMocTosTeNbHAas paboTa — 124,4 akaj. 4acos;
— MOJArOTOBKA K 3K3aMeHy — 8,7 akaJ. yaca

®dopma aTTecTaluu - SK3aMeH

AynuropHas = =
KOHTaKTHAast pa60Ta E 5 Dopma TeKyILEero
Pa3nen/ Tema 2, (B axaz. wacax) :F: E‘ Bun . KOHTPOIIA Koxn
[ — > g O | camocrofTeNbHOR | yomesaemocTiE | Lo
0 & paboTh IPOMEXXYTOYHOM
nab. | mpakr. | € 8
Tlex. s aTTeCcTaluu
3aH. 3aH. | O =
1.
CaMOCTOSATENBHOE
u3ydeHHue y4eOHOH
1.1 XuMmuueckas U HayuHOH 3aupra o
20 JIUTEPATypPHI; KOHTPOJIBHOM OK-1, OIIK-4
TEPMOIMHAMUKA
- peleHne paboThL.
KOHTPOJIBHOM
paboThL.
CaMOCTOSATENBHOE
u3ydeHHue y4eOHOH
W HAy4HOU 3amura
1.2 Xumudeckass KHHETHKA 20 JIUTEPATypPHI; KOHTPOJIBHOM OK-1, OIIK-4
- peleHne paboThL.
KOHTPOJIBHOM
paboThL.
- oopmieHHE
2 oT4eTa 1o
nabopaTopHbIM
paboram; 3amura
- caMocTosATeNbHOE |  J1abopaToOpHOM
1.3 PacTBOpBI 2 2/21 24,4 |usydenue yueOHoi | pabotsl 3ammura | OK-1, OIIK-4
1 HAYIHOH KOHTPOJIBHOM
JTUTEPATYPHI; paboTsI.
- pelieHue
KOHTPOJIBHOM
paboThL.
CaMOCTOSITETIEHOE
u3ydyeHue yueOHoM
1 HAYIHOH 3amura
1.4 lucnepcHble CUCTEMBI 20 JIUTEPATYPBI; KOHTPOJIbHOM OK-1, OIIK-4
- peleHne paboTsI.
KOHTPOJIbHOM
paboTshL.




CaMOCTOSTEIBHOE
u3ydyeHHue y4eOHOH

1.5 OKHCIIUTENBHO- W HAy4yHOU 3amura
BOCCTaHOBUTENbHEIE 20 JIUTEPaTypPHI; KOHTPOJIBHOM OK-1, OIIK-4
IIPOLIECCHI - peleHue padoTsl
KOHTPOJIBHOM
paboTshL.
- opopmnerue
oT4eTa Mo
1a60paTOPHBIM
pabortam; 3amura
1.6 T — - camocTosATeNnbHoe |  1abopaTopHOU
2 20 |wusydenue yueOHoii| pabotsl 3ammura | OK-1, OIIK-4
CUCTEMBI © I
Y HAy9IHOU KOHTPOJIbHOM
JTUTEPATYPHI; paboTsI.
- peleHue
KOHTPOJIBHOM
paboThL.
Hroro no pazgeny 4/21 124,4
Uroro 3a cemectp 421 1244 9K3aMeH
Hroro mo nucuuiiinHe 4/21 124,4 9K3aMCH OK-1,0IIK-4




5 O6pa3oBaresibHbIE TEXHOJIOTUH

B mporecce mpemogaBaHUS IUCHUIUIMHBL «XHUMHS TMPUMEHSETCS TPaJAUIUMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexiuu mpoxXoAsT Kak B UH(PpOpMAIIMOHHOM (hopMe, TJIe UMEET MECTO TOCIIeI0BATEIbHOE
U3JIOKEHUWE MaTepuana B AMCHUIUIMHAPHOM JIOTHKE, OCYIIECTBISEMOE MPEUMYILECTBEHHO
BepOAIIbHBIMU CPEICTBAMU, TaK U B (hopMe JieKnii-0ece1bl iIM Juanora ¢ ayIuTOpHeH, JIeKIni
C IPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTakwy, JEKIMH-KOHCYJIbTAIMH, TJI€ TEOPETUUECKUU
MaTepuas 3apaHee BBIIACTCS CTYAEHTaM JJii CaMOCTOSATEIHHOTO H3y4YeHUSs, IJI MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKMM 00pa30M, JIEKIIHS TPOXOJUT IO TUITY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[ToMuMO 3TOTO B JEKIIUU MOTYT MUCHOJB30BATHCS AJIEMEHTHI MPOOIEMHOTO U3II0KEHUS.
Ocoboe MecTo B mpolecce NPernoAaBaHMs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKLIUU C
WCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XHWMHUYECKOTO JKCIIEPUMEHTa, KOTOPBIA TO3BOJSET
HanOoJiee TMOJHO peaTn30BaTh METO MPOOJIEMHOr0 OOyYeHHMsI Yepe3 MOCTAaHOBKY IMpoOJeM ¢
MMOMOIIBIO IEMOHCTPALUH SIBJICHUI, PEAKIIUI HIIH TPOLIECCOB.

Jnst peanuzanuu HHGOPMAIIMOHHO-KOMMYHHUKAITMOHHOW 00pa30BaTeIbHONW TEXHOJIOTHH
MPOBOAATCS JIEKIUU-BU3YAIU3AINH, B XOJ€ KOTOPHIX U3JI0KEHUE TEOPETUYECKOTO Marepuala
COIIPOBOXAAETCS MPE3EHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisIeTcss B X0je J1abopaTOpHBIX padoT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS C pPEATbHBIMH XUMHUYECKMMH BemiecTBamMu. Ha maGopaTtopHbIX
paboTax BBHIMOJTHSIOTCS TPYIIIOBBIC WIIM WHANBHUAyAIbHBIC 3a/IaHUs TI0 IpoiaeHHON Teme. [Ipu
MPOBEICHUH J1a00PaTOPHBIX 3aHATHIA HCIONb3YETCSd METOJ KOHTEKCTHOTO OOY4YEeHHsI, KOTOPBII
MO3BOJISIET YCBOUTH MaTepHall ITyTeM BBISBICHHS CBS3€H MEXITy KOHKPETHBIM 3HAHHUEM H €ro
npuMeHenueM. Kpome Toro, uenecooOpazHO HCHOJb30BaTh TEXHOJOTHIO KOJUJIEKTUBHOTO
B3anMOOOy4eHHs (mapHylo paboTy) Tpex BHUAOB: CTaTUYeCKas Iapa, JWHAMUYecKas Tapa,
BapHalliOHHAas TMapa; COBMeENlas ee C TEeXHOJIOTHeW MOIyJbHOro 00ydeHus. BpinmoiaHuB
AKCIIEPUMEHT, oOOydJaromuecs (HOpMYITHPYIOT OOOOIIEHHBIE BBIBOJIBI 1O CEPHH  OIBITOB,
UCIIOJIb3YS IPUEMbBI AaHAJIOTUU U CPAaBHEHUS.

CamocrosTenbHas paboTa oOydyaromMXCsi BKIIOYAaeT B ceOsi caMmble pa3HOOOpa3HbIE
(dbopMbI yueOHOU AEATEIbHOCTU: BBHIMOJIHEHHUE JOMAIIHUX 33/1aHui, 3aBeplieHre OQOpPMIICHHUS
nabopaTopHBIX paboT, MOJArOTOBKA K MPAKTHUKYMY, W3YYCHHE OCHOBHOTO M JOIOJHUTEIHHOTO
Marepuanga 1Mo y4YeOHHMKaM M TIOCOOWSM, YTEHHWE M TpOopadOTKa HAYYHOM JHUTEPaTyphl B
o6ubnuoreke, HanMcaHue pedepaToB U KypCcoBBIX paboT, IOJArOTOBKA K KOJUIOKBUYMAaM, 3a4eTaMm,
uToroBoi arrecranuu.CamocrosiTeNibHasg paboTa o0yyaronuxcs J0KHA OBITH HampapieHa Ha
3aKpeIICHUS] TCOPETUUECKOTO MaTepuana, N3JI0KEHHOTO MpernoiaBaTeieM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEIbHOE M3y4YeHHE, Ha TMOJrOTOBKY K JaOOpaTOPHBIM 3aHSATHIM,
BBHITIOJTHEHUE JIOMAITHUAX 33JaHUI ¥ TIOJITOTOBKY K PYOSKHOMY M 3aKITIOYUTEILHOMY KOHTPOJIO.
[Tpu npoBeaeHnn pyOeKKHOTO U 3aKJIFOUUTEIIBHOIO KOHTPOJISI OCHOBHBIMU 331a4aMH, CTOSLIUMHU
mepes TMpenoiaBaTesieM, SIBISIFOTCS: BBISBICHHE CTEIICHH NPAaBHIBHOCTH, 00beMa, TIIyOMHBI
3HAHUN, YMEHUH, HaBbIKOB, MMOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAy C BBISBICHHUEM CTEIEHU
CaMOCTOSITENTbHOCTH B MPUMEHEHHUH TIOTyYEHHBIX 3HAHUN, YMEHHUI U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTpOIIA. OOydaOMUMCs TPEUIaraloTCs TECThl U 33aJa4d B JJIEKTPOHHOM BHUJE, C
ABTOMATU3UPOBAHHONW CHCTEMOW TPOBEPKH. B OoTiMYMe OT OOBIYHOTO TECTUPOBAHUS TaKOM
croco® KOHTPOJSI TO3BOJISET CTYNCHTaM B JIt000O€ BpeMsl MPOWTH TECT, MPOAHATIU3UPOBATH
OLIMOKYU U PONTH TECT BTOPUUHO.

6 YueOHO-MeTOAMYECKOE 0O0ecTedeHHe CaMOCTOSITeIbHOM padoThl 00y4arouxcs
[IpencraBiieHo B IpUiIOKEeHUU 1.



7 OueHovHbIe CPeICTBA AJIS POBEIEHUs POMEKYTOUHOM aTTecTalun
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYecKkOe U HHGOPMALIMOHHOE o0ecTieYeHHe U CIUIIJINHBI (MOTYJIs)

a) OcHOBHas JIUTEpaTypa:

1. OcuoBsl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUI] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpazoBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcer:
3JIEKTPOHHBIN.

2. Konspa, JI. I'. Xumus : yuebnoe mocodue / JI. I'. Komsana, JI. T'. Tapaciok ; MI'TV. -
Marnutoropck : MI'TVY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 25IeKTpOHHBIN. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) JlomotHuTeIBLHASI TUTEpaTypa:

1. Mensinuk, H. JI. PactBopsr : paktuxkym / H. JI. Measuuk, O. P. Mynnuna, O. A. Munrypuna
; Marnuroropckuii roc. texuudeckuii yH-T um. I'. M. HocoBa. - Marauroropek : MI'TY um. I'. H.
HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyn. 9kpaHa. -  URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Caenenus noctynssl Taxke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : mpaktukyMm / H. JI. Mensauk, 3. P. Mymnuna, O. A.
Mumypuna ; MarHuToropckuii roc. rexuuyeckui yu-T um. I'. . Hocosa. - Maruuroropck : MI'TVY um.
I M. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ TtuTya. 93kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObeKkT. - TeKCT : 3IEKTPOHHBIN. -
Csenenus noctynHbl Takxke Ha CD-ROM.

3. Komsna, JI. I'. OkucinTenbHO-BOCCTAaHOBUTENBHbIE peakuud. OCHOBBI AIEKTPOXUMHUU !
yaeonoe nocooue / JI. I'. Konsaa, . P. Mymnuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/ﬁleUpload‘7name 1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenusi: 14.10.2019). - MakpooObekT. - TEKCT : 3MEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHANOT.

4. Mumypuna, O. A. Xwumuueckas KuHeTHKa. COCTOSIHME XMMHMUYECKOIO PAaBHOBECHUS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHuTOropckuii roc. TeXHUYECKUN
yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3851 pdf&show—dcatalogues/ 1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekCT : 3IEKTPOHHBINA. -
Caenenus noctynssl Taxke Ha CD-ROM.

5. Kopoun, H.B. OOGmas xumus: y4eO. /uisi TEXHHMUYECKMX HampaB. U crei. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicm. mik., 2007.- 557 c.: ui. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.



6. Kpatkuii cripaBoyHUK (U3MKO-XMMHUYeCKUX BenuuuH / cocT.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Papnensb, 3. H. Tumodeena; nox pen. A. A. Panens, A. M. [TonomapeBoid. -
10-e u3z., ucnp. u gon. - CII6. : Ban ®enopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBIM.

7. V3BecTHsl BBICIIMX YUeOHBIX 3aBeIeHUN. XUMUS U XUMUYECKask TEXHOJIOTHS: HAYIHO-
TexHudeckui xkypHai — [SSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLIECCOB: METOAMUYECKUE YKa3aHMs K
1a00paTOpHBIM paboTaM MO AUCLUIUIMHE «XHUMHA» JUIsl O00Yy4arolUXcs BCeX HaIpaBICHUN
MOJArOTOBKM M CIelUajdbHOCTeH jHeBHOW ¢Gopmbel o0ydenus / O.A. Mumypuna;
MaruauToropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocogsa, 2016. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Konspa, JLI'. Xumuueckas TepMOAWHAMHMKA: METOAMYECKHE YKa3aHUSA IS
CaMOCTOSITENIbHONW palOoThl MO AMCLUUIUIMHE «XUMHs» I 00ydyaroIIMXCsl BCEX HalpaBICHUMN
MOATOTOBKMA M crienuaibHocTel Beex ¢opm oOyuenus / JI.I'. Komsama; Marautoropckuii roc.
texHuueckui yH-T uM. I'. 1I. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TeKCT : HemocpeICTBEHHBIN.

3. Komsma, JI.I. CkopocTh XUMHYECKMX pe€akUUid U XUMHYECKOE paBHOBECHE:
Meroanueckne ykazaHus K Ja0OpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» A7
o0yJaroImuxcs BCeX HaIpaBJICHUN MOATOTOBKU U crieruaibHocTell Beex ¢opm oOyuenus / JL.T.
Komsima, E.B. Tapactok; Marnutoropckuii roc. texHuueckuid yH-T um. . WM. HocoBa. —
Maruaurtoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c. — TekcT : HenocpeACTBEHHBIH.

4. PonuonoBa, H.M. Xumuueckass KUHETUKA. XUMHUYECKOE PABHOBECHE: METOJUYECKHUE
yKa3aHUs JUIsl CaMOCTOATENBbHOM pabOoThl MO0 TUCHUIUIMHE «XUMH» I 00Y4aroluxcs BCex
HaIpaBJIEHUW TIOJITOTOBKU M crienuainbHOCTeN Bcex (opm oOyuenus / H.M. Poguonona, A.II.
ITonomapeB; MarHuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TeKCT : HenocpeACTBEHHBIH.

5. Uympoga, JI.B. PactBopbl: MeTonuueckas pa3paboTKka K J1a0opaTopHbIM paboTaMm 1o
IUCLUIUIMHE «XUMHs» AJ1s1 00y4aroluXcs BCEX HAIpaBICHUH MOArOTOBKU U CIELUAIBHOCTEN
Bcex Gopm obydenus / JI.B. Uynposa, T.M. KynnkoBa; MarHuTOropckuii roc. TeXHU4eCKUN YH-T
um. I'. . HocoBa. — Maruautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — Tekcr :
HEINOCPEACTBECHHBIMN.

6. Uynposa, JI.B. PacTBopsl: MeTogn4eckas pa3paboTka K CaMOCTOSITEIbHONW paboTe 1Mo
IUCUUIUIHE «XUMHsS» A7 OOydYalolmMxXcsi IO BCEM HANpaBJICHUSIM MOJITOTOBKH U
cnienuagbHOCTsIM Bcex (opm oOyuenmst / JI.B. Uynposa, D.P. Mymnuna, O.A. MumypuHa;
Marnuroropckuii roc. rexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. —26 c. — TeKcCT : HeMOCpPeICTBEHHBIN.

7. Konsma, JI.I. KomnmouaHble pacTBOpBL: METOAMYECKHE yKa3aHHMS K JIaOOpaTOpHOU
pabote mo JUCHUIUIMHE «XUMHA» U1 00Yy4aroluXcs 10 BCEM HAIpaBICHUAM MOATOTOBKU U
cienuanbHOCTAM Beex ¢opm obyuenus / JLI'. Konsma, JIL.A. Boapsa; MarHuToropckuii roc.
texHudeckuil yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2017. -9 c. —
TekeT : HenoCpeACTBEHHBIMN.

8. Konsiga, JI.I'. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU: METOIMUYECKUE YKa3aHUS
K JabopaTopHOil paboTe MO AMCHUIUIMHE «XUMHs» I OOYy4aroluxcsi BCeX HarpaBlICHUMH
MOATOTOBKM M crienuainbHocTed Bcex ¢opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. rexuudeckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TeKcT : HemocpeACTBEHHBIN.

9. Konsna, JI.I'. OxucInTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIMU U AJIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKast pa3paboTKa K CaMOCTOSITEILHON padoTe st 00yJaromuXxcsi 0 BCEM

I e v e



E.B. Tapactok, O.P. Mynnuna;, Marautoropckuii roc. texuudyeckuil yH-T uM. I'. M. HocoBa. —
Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : Henmocpe1CTBEHHBIN.

10. Mumypuna, O.A. DIJIEKTPOXUMUYECKHE TIPOLECCHI: METOJMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO JUCHUIUIMHE «XUMHA» U1 O0Yy4arolUXcs IO BCEM HaIPaBICHUSIM
MOJTOTOBKM M CIHEIHaIbHOCTAM Bcex ¢opm obOyuenuss / O.A. Mumypuna, H.M. Poanonosa;
MaruauToropckuii roc. Texuuueckuid yH-T uM. ['. 1. HocoBa. — Maruuroropck : MI'TY um. I'. W.
Hocoga, 2017. - 13 c. — TekcT : HenmocpeACTBEHHBIN.

r) [Iporpammuoe o0ecnneuenne u UHTEepHeT-pecypceh:

IIporpamMmmHuoe o6ecnedenne

HanmenoBanne N
10 Ne norosopa CpoK neicTBUS JTUIEH3UU

MS Windows 7
Professional(mas  |[A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mnst  |A-757-17 01 27.06.2017 27.07.2018
KJ1aCCOB)
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
FAR Manager CBOOOIHO pacIpoCTpaHsIeMOe 0ECCPOYHO
7Zip CBOOOJTHO pacpoCTpaHsIeMOe 0OCCCPOUHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH()OPMaIMOHHBIE CIIPABOYHBIE CHCTEMBbI
Hassanue xypca CchlIKa

OnekTpoHHas 0Oa3a mepuoanveckux wu3maanuii East
View Information Services, OO0 «1BHUC»
HammonanpHas nH()OPMAITMOHHO-aHATTUTHYECKAs
cucrema —  Poccumiickuit  mHzmekc — Hayunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PYHI)
[TouckoBass cucrema Axkaaemusi Google (Google
Scholar)
Nudopmannonnas cucrema - EnuHoe okHO J0OCTyMA K
HH(GOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

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

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

denepanpHOE rOCyJapCTBEHHOE OrOJKETHOE

yUpexKIeHUE «DenepanbHBINA urctutyT|URL: http:// www1 fips.ru/
IPOMBIIIIICHHOH COOCTBEHHOCTH)

Poccmiickas Tocynapcrsennas OnobmmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

?IJ(I::I:)?;OHHHG pecypeet bubmmorexn MITY nm. T.1. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepua/ibHO-TeXHUYECKOE o0ecnevyeHne JUCIUILTUHBI (MOaYJIs1)

MaTepI/IaJII:HO-TGXHI/I‘-IGCKOG obecrneucHue JUCIHUITIIIMHBI BKJIIIOYACT:



VYueOHble ayTUTOpPUM ISl TPOBEACHUS 3aHATUH JeKIMOHHOro Ttumna. OcHalleHue:
MynbsTuMeanHbIE CPeICTBA XPAaHEHHUS, IEpeayuu U MPeACTaBlIeHUs UHPOPMAaILIUH.

Y4eOHblE ayIuUTOPHM JJIsi TMPOBENCHHUS JIa0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS W TPOMEXKYTOYHOM aTTeCTallUU.
OcHamienne: O0opynoBaHHE ISl BBIOJHEHHs JAOOpaTOPHBIX paboT, XMMHUYECKas MOCyna,
peaxTuBbl, Harnsansie MaTepuanbl: TaOIUIIbI, CXEMBbI, II1aKaThI.

[Tomerenus 11t caMmocTosTensHON paboThl oOyuatomuxcs. OcHamienue: [lepconanbHble
KoMmbloTephl ¢ mmaketoM MS Office, Beixomom B MHTEpHET M € JIOCTYIIOM B 3JEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomermenuss g  XpaHeHHs ©  MPOPHIAKTUYSCKOTO OOCTY)KUBaHHUS  y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl Ui XpaHEeHUs y4eOHOTO 00OpYJOBaHUS.
HNHCcTpyMeHTHI 111 peMOHTA JIa00paTOPHOTO 000PYT0BAHHUS.



MNPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYECKOE o0eclieYeHrne CAaMOCTOATEIbHOI PadoThl 00y4aK0IIMXCS

CamocrosiTenbHast pabora oOydaromuxcs MOApa3ieiseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOTUT KaK BO BpEeMs JIAOOPATOPHBIX 3aHATHH, TaK W Ha TUTAHOBBIX KOHCYNbTAIlUSAX, W Ha
BHEAYIUTOPHYIO, IPOUCXOSAIIYIO BO BpeMS MOATOTOBKH 00YYaIOIIUMHUCSA OTYETOB 1O JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHuM.

AynutopHas caMocTosTeldbHass pabora oOywaromuxcs MpeArnosiaraeT MpOXOoXACHHE
TECTUPOBAHUS MO KAXKAOMY pa3eny JUCUUILUIUHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TPAKTUUECKUE
3aJlaHusl, OTBEThl HAa KOTOpble TPEOYIOT TNyOOKOro MOHMMAaHHSA H3YYEHHOro MaTepuaina. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKAOMY BOIIPOCY Mpeajaraercs 4eThblpe BapHaHTa OTBETOB, CPEAU
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylnbTaTOB OCYIIECTBISETCS MyTEM
COIIOCTABJICHHUS TMOJIYYEHHBIX PE3yJIbTaTOB C ATAJIOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

BapHaHTbl TeMATHYEeCKUX TE€CTOBBIX 3aJaHUM IJI5 TEKYIIECTr0 KOHTPOJIA
XumMHuyeckasa TePpMOANMHAMHUKA

B tectax no teme «XuMuyeckass TEpMOAUHAMUKA»: IIEPBBIE IECTh 3aJaHUN OLICHUBAIOTCS B
0,5 6amna, ceapMoe — B 1 0aii, a BOCBMOE, IEBITOE U JECATOE 3aJaHusg — B 2 Oalia.

Tecr Ne 1

—

[Ipu paccMOTpeHHH XUMUYECKON PEAKIUU cucmemda 03HaYaer:

a) HCXOJHbIC PeareHThbI

0) TPOIYKTHI XUMHYECKOW pEaKIu

B) PpEaKIMOHHBIN cocyl

I') HCXOJHbBIE PEareHThl U MPOIYKThl PEaKIUU

2. llepBeiii 3aKk0H (TIEpBOE HAYAIIO) TEPMOJUHAMUKYA MATEMATHUECKU 3aIMUCHIBACTCS TaK:
a) PV=vRT B) K= Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W

3. B 3Kx30TepMUUECKON peakinu:
a) SHTAJIBIHS PEAKIIMOHHOHN crcTeMbl moBkimaercs (AH > 0)
0) TermoBoit 3 dekt peaknuu orpunatencH (Q< 0)
B) HTAJIBIIUS PEAKLIMOHHON cuctembl yMeHbaercs (AH< 0)
I') JaBJICHUE PEAKIIMOHHOMN CHUCTEMBI MOBBIILIACTCS

4. CrangapTHbIE TEIUIOBbIE AP HEKTHI IPUHATO 0003HAYATD:

a) AUcr B) Q 101327
0) AH®208 r) AHcr
5. Kakwue u3 npuBeICeHHBIX PEaKIUi ABJISIOTCS YHAOTEPMUYECKUMU?
a) 1/2 N>+ 3/2 Ho=NHj3 , AH = — 46 K]I>x/monb
6) Ho+4/2 0,=H;0, AH = -242 K]I»/Mo11b
B) 1/2 N2+ 1/2 O2=NO , AH =90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/Monb

6. Kakas u3 HanmMcaHHBIX HIDKE pEakIMii oTBe4YaeT TeruioTe oOpa3oBaHus okcuaa azora ( || ) B
CTaH/IapPTHBIX YCIOBHSIX?

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

6) N+ 1/20,=NO r) NH;+5/20,=2NO+3 H,0
7. Tlpu BoccraHoBineHuH 16T OKCHIAa MeH( || ) IO pEaKIHH :

CuO ) + C (rpagur) = Cu ) + Co (), morsmotunock 22 kJk TEMIOTHI.

OuTanenus 0opa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Hnsa peakuuun NiO ) + C @pagury = N1 ) + CO (. Onpenenute BO3MOXKHOE HaIpaBliEeHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMU IIPU CTAaHIAPTHBIX YCIOBUSX U Ipu TemnepaTtype 627°C.

BerectBo AH®295 (KIx/M011B) S8 (x/M0nb*K)
NiO —239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO (» —-110,5 197,4

B otBere ykaxurte 3HaueHus sHepruu [1OOca Mpu CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
A TeMmepar Hay KLU
627°C eMIepa ayajia pea

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHseTcst SHTPONHUS IPU PA3NOKEHUH KapOOHAaTa KaJIbLUs?
a) YBEIIMYUBACTCS B) HE YMCHBIIIACTCS
0) yMEHbIIIAeTCs I') HE 3HAI0

10. lannas peakuus:

2KClO3 (tB) —2KCl (18)+302 (1) AH<O

MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIlpaBJIEHUU B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMuyeckas KHHETHKA

B Ttecrtax mo Teme «XuMHUYecKas KWHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U IIATOEC
3amaHusa oneHuBaroTcd B 0,5 Oara; mrecroe, ceAbMOE, BOCBMOE, IEBSITOE M AecaToe — B 1 Gami, a
OJWHHAIIATOE — B 2,5 Oaa.

Tecr Ne 1

1. Paznmen xumMuu, U3y4arommii CKOPOCTH U MEXaHU3Mbl XUMHUYECKUX PEAKIUI, Ha3bIBACTCS
a) XUMHU4ecKasi TepMOIUHAMUKA
0) TepMOXHUMHUS
B) XMMUYECKasi KHHETUKA
2. CKOpOCTbh XUMHYECKOW PEAKIIUU — ATO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIECTB
0) U3MEHEHHE KOJMYECTBA BEIIECTBA PEareHTOB (MJIA MPOJAYKTOB) PEAKIIMK B €AMHUILY BPEMEHH B
eIUHHIe 00BheMa
B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHUS peaKINH
3. B Kkakux eAMHHLIAaX BBIPA’KAETCSl CKOPOCTh XUMUYECKON peakuu?
a) Mosb 1 ¢ !
0) 6e3pa3mepHas BeIMYMHA
B) MO ¢
4. Or xakux (paKToOpoB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIINNA?
a) OT MPUPOJIbI PEAruPYIOLIUX BEIIECTB
0) OoT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCYa
5. CocTosiHuE XMMHYECKOTO PaBHOBECHS OOpATUMBIX IMPOLIECCOB KOJWYECTBEHHO XapaKTEPU3yeTCs

a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOTYKTOB PEaKIIUU
0) SHEpruei aKTUBHU3AIUN
B) KOHCTAaHTOI paBHOBECHS



6. Kak 3anuceiBaercs BeipakeHue 11t ckopoctu peakiuu 4 NO ) +6 HoO =4 NHz ) + 5 O2 (p)
a) V=K[NOJ*[H.0] 6)V=Kk[NH;3][02] B)V =k[NOJ*[H20]°
7. Kak 3anuimiercsi BeIpaXXeHue 111 KOHCTAHThl paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][BT
0) Kp =[C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]
8. Kakoif oTpe30k Ha guarpaMMe MoKa3bIBaeT 3HaUeHHE TEMIoBoro 3ddexra peakuun?
a)l E t -~
4
0) 2 2

B) 3 vy
1 '/ 3
— \ 4

XOJ1 peaKInu

v

9. UT0 MOXHO CKa3aTh O PEaKIUH, U300pKEHHOW HA AMarpaMMe K Borpocy 8?

a) 9K30TEePMHUYECKasl PEaKIIHs

0) sHIOTEpMUYECKAst PEAKIIHS

B) peaKIMsl OMUCHIBAET COCTOSIHUE PaBHOBECUS
10. PaBHoBecue peakuuu Fe 30 4 +4CO = 3Fe +4CO2, AH>0
CMeEIaeTcsl BIEBO.

a) P TIOHUKCHUH TEMIIEPATYPhI

0) NPy MOBBIIICHUH TEMIIEPATYPhI

B) TIPU MTOBBIIICHUH TaBIICHUS
11. dns peakunnt C) + 2 H 2 ) = CH 4 (r) Ipu HEKOTOPOH TemmnepaType KOHCTaHTa paBHOBECHS paBHA
0,8. PaBHOBecHast KOHIIEHTpAIHsI BoJopoaa paBHa 1,2 Moib/i1. Beruncnute HCXOHYIO KOHLIEHTPAITUIO
BOJIOpO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Tecrax mo Teme «PacTBOpBI»: TEpBOE 3ajaHUE OIEHWBaeTcs B 1 Oai;, BTOpOe, TpPEThE,
YeTBEPTOE, IIATOE U IIECTOE 3a1anus - B 1,5 Gauia; cepMoe, BOCBMOE, JAE€BITOE U JIECATOE — B
0,5 damna.

Tect Nel

1. dna ypaBHenus peakuu Cu SO4 + KOH — ... cokpallieHHOE MOHHOE YpaBHEHHE 3alUILIETCS B BUIE
1) 2K+ SO04* = K2S04
2) Cu®" + S04 +2K* + 20H" = Cu(OH)24 + K2SO4
3) CuSOs+20H" = Cu(OH)sd + S04~
4) Cu* +20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 Mt 0,2 M pacTBopa paBHa

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

4. Ins momasienus runpoiusa xjaopuaa xpoma (I1I) cneqyer
1) n1o6GaBUTH CONISIHYIO KHUCIIOTY
2) 100aBUTH MIEIOYb



3) pa36aBUTH PacTBOP BOIOU
4) NOBBICUTH TEMIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUIApOCYdb(daTa Kalbliig M BOJABI, CyMMa
KO3 PHUIHUEHTOB B ypaBHECHUU HEOOPATUMOM JUCCOIMALIMN PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMOCTh OKcanata cepedpa pasna 3,27-107 r/ 100r H>O. Onpenennrte NpOM3BENCHUE
pactBopumoctu AgrCo04
1)5-1072  2)1,16-10® 3)10,7-10°° 4)2,31-1078
7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOLLICHUE
1) Maccel BemecTBa K Macce BOJbl
2) KOJIW4YECTBa BEIIECTBA K 00BEMY BOJIBI
3) Macchl BeUlecTBa K Macce pacTBopa
4) KoIMYecTBa BelIeCTBa K 00bEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCH ...
1) TUIPOKCHUI aMMOHHMS
2) TUIPOKCUJ Kamus
3) XJOpHUJ KaJabIus
4) wMapraHioBasi KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO HIJIM KHCIYIO Cpendy.
[IpuumnHoOi 3TOTO SABIAETCA ...
1) omekTponus coyei
2) IuCHponOpLUUOHUPOBAHUE COJIEH
3) ruagpaTUpoOBaHHE CONCH
4) runponus coneun
10.3nauenne PH uncroii Boas! pu 25°C cocTaBusier
11 2)7 3)0 4) 10

JducnepcHblie cucTeMbl

B Tectax mo Teme «JlucmepcHbIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThEe U UETBEPTOEC 3aJTaHHUS
OlleHHBAaIOTCA B 1 Oaut; maToe U 1mecToe 3aaaHus - B 3 Oaia.

Tect Nel

1.  VYkaxute pa3zmepsl YaCTUI] KOJUIOUIHBIX CUCTEM
1) w™enbie 1 HM
2)  O6ompbmre 100 Hm
3) ot 1um ao 100 am
2.  Kakume wuOHBI CHOCOOHBI BBI3BATh KOATYJSIMIO KOJUIOMAA, YacTHUIIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1) KkaTHOHBI
2)  aHHMOHBI
3) ToNspHBIC MOJIEKYIT
3. Jlus KaKoro 3JIEKTPOJIMTa MOPOT KOAryJIsiUU KOJUIOMA C MOJIOXKUTEIBHO 3apsSHKEHHOM YacTHULIeH
JOJKEH OBITh HAUMEHBIIUM?
1) xnopup kamus
2)  cynbdar Kamus
3) optodocdar xanus
4.  Murenia 3075 UMEET CTPOCHHUE: {[Fe(OH)3]m n Fe*" -(3n —x) CI'} x CI
KaKOM AJIEKTPOJIUT UTPAET POJIb MOHHOTO cTabunm3aropa?
1) xnopun xenesa (111)
2) Bomda
3) THAPOKCHI KU



5.  Ilpum B3ammoneiictBun 20 mu 0,001H vurpara csunna (1) ¢ 10 ma 0,02H cynedara xamms
obpa3zyercs 30nb cynb(dara cBurma (lI). K kxakomy 37eKTpoay MOMKHBI MEPEMEIIAThCS YaCTHIIBI
JTUCTIEPCHOM (ha3bl IPH IEKTPOIH3E?

1) HaxoAsTCs B COCTOSHHH TMHAMHYECKOTO PaBHOBECHS

2) K Karomy

3) kaHoay
6. B aBe kon0Os1 HamuTO 10 50 MIT 3015 THAPOKCHIA *Kee3a. [ Toro 4ToOb! BEI3BATh KOATYJISIIHIO
30114 oTpedoBasioch 100aBUTh: B mepByro — 5,3 M 1H pactBopa ximopuna kanus; B Ipyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiud Kaxaoro dJIEKTPOJIUTA.

OKHCIANTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccChl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M IMATOE 3a7aHus onleHnBatores B 0,5 Oaia; mecroe — B 1 6ajut; cearpMoe U BOCBMOE — B 2
Oamta, a 1eBsITOC — B 2,5 OasIoB.

Tecer Ne 1

1. OkucauTenp — 3T0 aTOM, MOJIEKYJIa UJIM MOH, KOTOPBIH ...
1) yBenuMuuBaeT CBOIO CTETIEHb OKUCIICHUS
2) NpUHUMAET JIEKTPOHBI
3) oTmaeT CBOM JICKTPOHBI
2. IIpouiecc BOCCTaHOBIIEHHSI UMEET MECTO B Cllydae, KOTJa ...
1) HelTpalbHbIE AaTOMBI TPEBPALIAIOTCS B MOJIOKUTEIBHO-3aPSKEHHbBIE HOHBI
2) NOJOKUTENBHBIN 3apsil MOHA YMEHbILIAETCS
3) oTpulIaTENIBHBIN 3apsi] HOHA YBEIUIHBACTCS
3. I3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponopuynoHupoBaHus NPUHALIEKHUT ...
1) S +2HNO; = H2SO4 + 2NO
2) 2H>02 =2H,0 + O2
3) Mg+ S =MgS
4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  meTaubl, BOJOPOI, YIIIEPO
2)  aKTUBHBIC HEMETAJLJIbI
3)  SJIeMEeHTHI, HaXOSIIUECS B CPETHEH YACTH IEPUOINUECKON CHCTEMBI
5. CterneHn OKUCIIEHUsSI KUCIIOPO/a a) B BOZE U 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . ..
1) a)—-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar xanus B OBP, nporekaromux B KUCION Cpefie, BOCCTAHABIUBAETCSA 1O ...
1)  xatmona Mn?*
2)  masrasHat-moHa MnOs>—
3) okcuaa mapranna (IT) MnO
7. B peakuuu, nporekatomierdr mo cxeme Cr2Sz3 + KNO3 = KoCrOs4 + KaSOs4 + NO okucieHuto
MO/IBEPraloTCsl CAEAYIOUIUE STIEMEHTHI ...
1) a3orucepa
2)  cepau XpoMm
3) Xpom u a3oT
8. Cymma k03 dHUIIMEHTOB B peaKkilny, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma k03 dunuentoB B peakimu KMnO4 + HClxoun, = ... paBHa
1) 30 2) 26 3)35

3J16KTp0XI/IMI/I‘IeCKI/Ie CHCTEMBI



B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOE M IIATOC 3aJIaHus
OILICHHUBAIOTCS B 1 O6aut; TpeThe U 4eTBepToe 3ananus— B 1,5 Oaia; mectoe u ceapmoe — B 2 Oana.

Tect Nel

1. DJIEKTPOAHBIN MOTEHIIMAT OMPEACIISIIOT 10 YPABHEHHUIO ...

1) Hepncra

2) MenneneeBa-Knaneiipona

3) bonbiimana

4) Appenuyca
2. Paccunraiite DJIC rampBanmyeckoro anemeHta MgMgSO4||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaToJI€ MPH AJIEKTPOIU3€E pacTBOpa HUTpaTa cepedbpa?

1) BOJIOPOJ

2) cepedpo

3) a30THas KUCJIOTa

4) KHCJIOPO/T
4. VYkaxure cymmy K03 pUIneHTOB B ypaBHEHUH 3JIEKTpou3a pacTBopa HuTpata meau (1I)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 mNpuUBEIEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MpOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HAIpaBICHUH?

1). FeSO4+Cu —...

2) CuSO4 +Fe —...

3) CuSO4 +Na —...

4) HCI+Cu —...
6. Boruncnute Maccy UMHKa, MOJIYYEHHOTO IPH JIIEKTPOJIM3e cynb(ara LHHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cek npu cuie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenute cxeMbl DSJIEKTPOJHBIX IMPOLECCOB W MOJIEKYISIPHOE YpaBHEHHE pEaKIIUH,

MPOTEKAroIIel NP IMEKTPOXUMUYECKONH KOPPO3UH rajibBaHonapbl Zn|Mg B cepHOKHUCION cpeae. B
OTBETE YKOXKUTE CyMMY KO3(PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

) 6
2) 5
) 4
4 8

Bueaynutopnas camocrosiTenibHas paboTa oOydaroluXcsl OCYIIECTBISETCS B BHJE M3YyUEHUs
JUTEPaTyphl IO COOTBETCTBYIOLIEMY pasfelly ¢ MpopaboTKol marepuana; o(popMiIeHHs OTYETOB IO
71a060paTOPHBIM padOTaM U BBINOJTHEHUS JOMALTHUX 3a/laHuM.

BapuaHThl TeMATHYECKUX JOMAIIHUX 3aJaHUM V15 BHEAYAUTOPHON CaMOCTOSITEJIbHOM PadoThl
CTYAEHTOB M0 TeMaM

JlomalHee 3aganaue No 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)




B nomamHem 3amanuu mo TeMe «XMMUYeCcKasi TepMOJIMHAMUKAY: TepBasi 3a7ada OIEHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oas.

3amaga Nel
Jna peakuun CHs p + CO2 ) = 2 CO () + 2 Hz () onpenenuTe BO3MOKHOE HAINpaBICHHE

CaMOTIPOU3BOJILHOTO TEUEHHs PEaKIUN TIPU CTAHAAPTHBIX YCIOBHAX U mpH Temmeparype T = 927 °C,
ecli TeryIoBoi 3(h(PeKT peakuu A0 3alaHHOM TeMIlepaTypbl He U3MEHHUTCS. Y KaKHUTE: a) BBIACISCTCS
WIM TOTJIOUIaeTCs JHEpPrusi B XOJA€ peakuuu; O0) NMpUUYMHY HaWJEHHOTO H3MEHEHUsS SHTPOIUU.
PaccuuTaiite TemnepaTypy Hauajia peakiyu.

3amaua Ne2

Berancnure teroBoit addext peakmun: CaCs o + 2 H2O¢) = Ca(OH)2 ) + C2H2 (1), monb3ysch
CTaH/IaPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TpH oOpazoBanuu 2,24 1 CoH,?

3amaua Ne3

[To TEepMOXUMHUYECKUM YPAaBHEHHUSAM pacCUUTANTE TEIUIOBOK A (PEKT peakinu:
Hz ¢y + CO2 () = CO () + H2 O¢y. TepmoxumMuueckue ypaBHEHUS:

a) Ho oy + 7% O2 (n = H20 (1), AH = -241,9 xJIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 /I x.

JlomalHee 3agangue No 2
mo TeMe «XUMHYEeCKAsd KHHeTHKA»

B nomamnem 3amanuu no teme «XUMHYECKas KUHETHKa»: NEpBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u nsaras — B 1 6as.

3amaya Nel
Peakuus mporekaer no ypaBHeHuto: Oz ) ¥2 CO y = 2 CO2 (. HavanbHble KOHUEHTpAIUU
pearupyromux BemectB paBHbL: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckombko paz M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korna mnpopearupyer 30% CO? Bo CkOIbKO pa3 M3MEHATCA CKOPOCTH
MIPUMOM U OOpaTHOM peakIuy, eClii YBEIMYUTh JaBlieHHE B CUCTEME B JIBa paza’?
3amaya Ne2
Ipu temmneparype 40 °C HekoTOpoe KOIMYECTBO BEIECTBA BCTYMAET B PEAKIHIO 32 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 53TO K€ KOJHMYECTBO BEIIECTBA BCTYNUT B PEAKIHUIO MpU
temneparype 200 °C, ecnu TemmepaTypHbIii K03((UIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckojibko
pa3 U3BMEHUTCS IPU ITOM CKOPOCTh peakiuu?
3amaua Ne3
Haiinure HayanbHble KOHIEHTPALUK UCXOAHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHSI PEaKIUU:
Fe p + H20 ) = FeO ) + Hz (r), eciin paBHOBECHBIE KOHIIEHTPALMN PEArNPYIOLIUX BELIECTB PABHBI:
[H20]=0,3momb/1, [H2] = 0,4 Monn/m1.
3amaua Ned
Hns peakumonnou cucremsl: CO ¢y + H2O ) = CO2 n + Hz (7 HayanabHbIE KOHIIEHTpALUU
pasusl: [H2O] = 0,5 mons/mn, [CO] = 0,6 monb/n. Onpeaenure KOHIEHTPAIMN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.
3amaya NeS
Bripasurte yepe3 KOHLIEHTpALMK PEareHTOB KOHCTAHThI PAaBHOBECHS CIEIYIOLINX PEaKIHil:
Now + 3 Hogy =2 NHs), AH =-92,2 xJIx;
COz¢) + C 1) =2 CO), AH =+160,5 x/Ix;
COw) +H20@) = CO2 (1) + Ham), AH = -41,1 x]JIx.
VYKakuTe HanpaBJieHUE CMEIIEHNS XUMUYECKOTO PaBHOBECHS ATHX PEaKLUii: a) MPHU MOHUKEHUH
TEeMIIepaTypbl, €CIM JaBJICHHUE IIOCTOSHHO; O) MpH NOBBILIEHUHM HaBICHHs, €CIU TeMIlepaTypa
MOCTOSIHHA.

JlomamHee 3agague Noe 3




no reme «PacrBopbn»

B nomamHem 3amanum 1mo Teme «PacTBOpeI»: TiepBas, BTOpas, TPEThs W IATas 3ajadu
orieHuBaercs B 1 Oamn; yerBepTas u mectas — B 0,5 Oanna.

3amaya Nel

B kakom o0weme Boabl cienyeT pactBopuTh 1351 SnCly mist monyyenust 3M pacTBopa xjopuaa
onoga (II) ¢ mnotHOCTRIO p = 1,405 r/MN?

PaccumraiiTe: a) MaccoByl MO0 BEHIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; T) TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJISpHbIE W HANUIINTE COKpPAIEHHbIE WOHHBIE YpaBHEHUS pPEaKIIHii
B3aMMOJICHCTBUS CIIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HoS —

MgCl; + KOH —

CaF, + HCl —

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe M0 ABa MOJICKYJISIPHBIX YPABHEHUS PEAKIIU K CICTYIOIIUM HOHHBIM:

Ba’* + CrO4* — BaCrOg;

NH4" + OH" — NH4OH;

ZnS + 2H' — Zn** + H,S

3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KHCIIOTHI.

3amaga NeS

Kakne u3 cnenyromux coneit moasepratorcs ruapoian3y: NazSiOs. Cu(NO3).. KBr? CocraBbre
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs THAPOJIN3a COOTBETCTBYROIUX conell. Kakoe 3Hauenue pH (<
UIU> 7) UMEIOT PaCTBOPBI 3TUX COJIEH?

3amaga Neb

Haiinure npoussenenue pactsopumoct PbCla, eciiu B 200 Mt Bozsl pactBopsercs 2,17 T 3Toro
COEIMHEHMUSL.

JlomamHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE MIPOLECCHI»

B JOMAaIIHEM 3aJaHUMU II0 TEMEC ((OKI/IC.HI/ITGJ'IBHO-BOCCTaHOBI/ITeHBHBIe Hpoueccm»: HepBa}I
3a/ayua orneHuBaercs B 1,5 6ata; BTopas — B 2,5 6ana; Tpeths — B 1 Oai.

3amaga Nel
[Monbeputre KOAPPHUUUEHTHI B YpaBHEHHSIX OKHUCIMTEIbHO-BOCCTAHOBHTEIBHBIX pPEAKLUH.

VYKaxuTe THN KaKI0H peakivu.

Paccunraiite SIEKTPOABMXKYILIYIO CHJIYy W ONpPEACNIUTE HalpaBlIe€HUE CaMOIPOU3BOIHLHOTO
MPOTEKAHUs TIEPBOM PEAKIMU TMPH CTAHJIAPTHBIX YCIOBHSIX, HCIOJB3ysd 3HAYEHUS OKHCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX MOTCHIIHAIOB:

HJ + H3POs4 — J, + H3PO3; + H,O

HNO; — HNOs; + NO + H;O

H[AuCl4] + H202 + NaOH — Au + NaCl + O; + H;O

NH4ReOs + H, — Re + NH3; + HO

KBrO — O; + KBr

3amaya No2
CocTraBbTe YpaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITNMN:



KMnO4 + NaNO; + H,0 —

NaCrO2 + H;O2 + NaOH —

Bi(OH); + Na»S;08 + NaOH —

Bi,0O3 + C —

Mg + HNOs3 (pass) —

3amaua Ne3

Janbl nBe okuciuTenbHO-BoccTaHOBUTENbHBIE Tapbl: KNO;, KNOs3; um Pb(NO3),, PbO..
[Tonb3ysick Tabnuilel CTaHAAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX TOTEHIIMATIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOM peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
ANEKTPOABIIKYILEH CHIIBI PEAKIIUU.

JlomamHee 3agague Ne 5
1o TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B momaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlICHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3amaga Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YpPaBHEHHUS JJIEKTPOAHBIX IIPOLECCOB M  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpasylollel peakiuu, MpoTeKallleld Mnpu pabdoTe rajabBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NO3)3/Al. Paccunraiite DJIC (E) raapBaHUYECKOrO 3JIEMEHTA MPU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHSB MOTEHIMAN aHOAA PaBHBIM CTaHAAPTHOMY 3HAUEHHUIO, PACCUMTANTE KOHIIEHTPAIIUIO
KaTHOHOB MeETaJlJla B KaTOJAHOM pactBope, mpu Kotopoil OJIC raapBaHUYECKOrO 3JIEMEHTa
ymensiures Ha 0,02B.

3amaya Ne2

[IpuBenutre cxembl DSJIEKTPOAHBIX MPOLECCOB U MOJIEKYJISpPHbIE YpaBHEHUs peaKIui,
MPOTEKAIOIINUX TIPH JICKTPOXUMHUYECKON Kopposum raiabBanonapsl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQYKHOM BO3/yXe€.

Onpenenure yObUIIb Macchl aHOJA TPHU KOPPO3WHU B KHCIION cpene 3a 20 MHH, €ClTi CKOPOCTh
koppo3uu cocraBuina 0,01 r/u.

3amaua Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS JIIEKTPOJHBIX TPOIECCOB (aHOA WHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEaKluu, IPOUCXOASIEH PU AIEKTPOIIN3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOs.

Boeruncnure (akTHueckoe KOMMYECTBO METallla, MOJYYEHHOrO0 Ha KaTole MPH AIIEKTPOIIU3E
Co(NO3)2, eciu 37eKTpoIU3 NPOBOAWIN B TeueHuH 1 4. Bbixoa mMeramia no Toky coctaBui 85%.

YKakuTe BO3MOKHBIC TPHYMHBI YMEHBIICHUS BBIXO/a METaIa TI0O CPABHEHHIO C PACUETHBIM.

BapuaHT 10ManHeil KOHTPOJIbHON padoThI

BAPHUAHT Ne 1

TEMA 3AJIAHHUE
Baganne 1. OKoHYaHHWE >JIEKTPOHHOH (OPMYJBI ....6s°6p' . Ykaxure
MOJIOKEHUE DJJIEMEHTa B TMEPHOIMYECKON CHCTEME: TepUoj, TPYIILY,
Tema 1. NOArpyMIy, Ha3BaTh 35eMeHT. CocTaBbTe 2JIEKTPOHHYIO (GOPMYIy aTroma
Ilepuonnyeckas DJIEMEHTA. YKaXHUTE 3JICKTPOHHOE CEMEWCTBO, METAlUl WM HEeMEeTalll.
cucrema ieMeHTOB | CocTaBbTe  DIEKTPOHHO-rpaduueckyro  GopMylny JUIsl  YKa3aHHBIX
CTpOeHHe aToMa AJIEKTPOHOB B HOPMAaJIbHOM COCTOSTHUH.
3apanme 2. VYkazaTh Bce KBaHTOBblE 4YHCIA JUISI 3JEKTPOHOB,
OTBEYAIOIINX CIeAYIOIeH YIeKTPOHHO hopmyne 5p’
Tema 2. 3aganue. CocTaBbTe YpaBHEHMs peaKLUi, IPYU NOMOIIM KOTOPHIX MOKHO




Kuciaorno-ocHOBHEIE
CBOJCTBA BelIeCTB

OCYILECTBHUTD CIICYIOUIHE MTPEBPAIICHUS
Zn - Zn0O — ZnCl, — Zn(OH)>—Nay[Zn(OH)4]

3apanme 1. [{na peaknuu FesOgx) + Hor = 3FeOk) + H2Oq onpenenure
BO3MOXKHOE HAIpaBJIECHUE CAMOIIPOU3BOJIBHOIO TEYEHHWs pPEaKLUu IpHU
CTAaHJAPTHBIX YCIOBUAX M Ipu Temmepatype t =1227°C, ecru TermoBoii

Tema 3. 3¢ dexT 1o 3a1aHHOM TeMIepaTypbl He U3MEHUTCSL.
XumMHYecKas VYKaxuTe: a) BBIACISAETCS WIM TOIVIONIACTCS SHEPrUsl B XOJE pPEaKIuH; O)
TePMOAUHAMHUKA NPUYMHY HAWICHHOTO W3MEHEHWs SHTponuH. Paccuuraiite Temmeparypy, Npu
KOTOPOH YCTaHABJIMBACTCS PABHOBECHE U TIPOUCXOUT cMeHa 3Haka AG.
3ananmne 2. Berumciure TeruioBorn addext peakimm 3FesOsx) + 8Alk) =
4ALOsxk) + 9Fex), MONB3ysACh CTAHAAPTHBIMH SHTATBIMSMH OOPa30BAHMS
pearupyronmx BemiectB (mpwiokeHue 3). CKOJMBKO TEIUIOTHl BBIICIUTCS
(mornotutcst) pu oOpazoBaHuy BemiecTa Fe B komuectse 56 17
3ananue 1. TemmeparypHbpiii ko3 duneHT peakiuu paBeH 2,5. Kax
Tema 4. MU3MEHHUTCS CKOPOCTh PEAaKLMU: a) IPU MOBBILIEHUU TeMneparypbl oT 60
XumMuueckas 1o 100°C; 6) mpu oxiakIeHun peakimoHHoi cmecu ot 50 mo 30°C?
KMHETHKA U 3anpanme 2. [l o6parumoit peakiuu FesOyk) + Hap = 3FeOx) + H20n)
XHMHYeCKoe 3aMUIINATE BbIpAXKEHUE KOHCTaHThI paBHOBecust AHC, kJlx =+ 69,8.
paBHOBecHe [Tpennoxute cmocoObl YBeTUYEHUs KOHIIEHTPALIUU POAYKTOB PEaKIIHH.

Tema S. PacTBOpbI

3ananue 1. B 180 mu Boasr pactBopeno 20 r cynbdaTa MapraHia.
Homyunincs pactBop miaotHocThIO 1,101 r/mi. Beruncanure MossipHyto,
HOPMAaJIbHYIO, MOJISUTbHYIO KOHLIEHTPALUUA U MacCOBYIO J0JIIO
PacTBOPEHHOTO BELLIECTBA.
3ananue 2. CocTaBbTE MOJICKYJISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs peakLMii B3aUMOJECHCTBUS B paCTBOpPaxX MEXKIY:

Bi2(SO4)3 u NaOH; FeCl; u HaS;

NH4OH u MnCly; H>SO4 u Ba(OH)z.
3aganue 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHHs ruaponusza cojeir NazSiOs, SbCls, RbaSO4. Kakoe 3nauenue
pH (>7, <7) uMer0T pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCIUTETbHO-
BOCCTAHOBHUTEJLHBIE
CBOMCTBA BellleCTB

3aganue. MeTo10M 3J€KTPOHHOTO OasiaHca mooepuTe KodQpPHUIUEHTH B
YPaBHEHUSX, YKOKUTE OKUCINTENh U BOCCTAHOBUTEIb, HAMTUIIINTE
AIIEKTPOHHBIC YPABHEHUS MPOLIECCOB OKUCICHHS U BOCCTAHOBJICHUS
H3;PO3; + KMnOg4 + H>SO4 = H3PO4 + MnSO4 + K>SO4 + H2O

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

Tema 7.
DIeKTPOXMMHUYECKUE
CHCTEMBI

3ananue 1. /{5 rampBaHYECcKOro 3JIEMEHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METAJIJIOB

Zn u Ag , NOrpy>KEHHBIX B PACTBOPBI UX COJIEH C KOHIEHTPALMEH HOHOB
METAJIJIOB

A" =0,01 u B™ =0,05

1) cocraBbTE CXEMY ralbBaHUYECKOTO 3JIEMEHTA;

2) HanMIIUTE YpaBHEHHs 3JEKTPOIHBIX MPOILIECCOB M TOKOOOpa3yrolen
peakuuu;

3) paccuuTaifTe AMEKTPOABMKYIILYIO CHUITY FaJIbBAHUYECKOTO 3JIEMEHTA.
3aganue 2. CocTraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOL
MHEPTHBIN) U MOJIEKYJIIPHOE YpaBHEHUE PEAKIINH, TPOXOIAIICH Mpr
AIIEKTPOJIM3E pacIllaBa WK pacTBopa 3iekTponuta pacmias CaCls .
Beruncnure maccy Merasuia BbIIEIUMBLIETOCS HAa KaTOJIE, €CIIH
AJIEKTPOJIN3 NpoBoviIK IIpu cuiie Toka A =10,0. B TeueHune Bpemenu = 2,5
4.Beixoa merasuia mo Toky Bt cocraBuin  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB U
MOJIEKYJIIPHOE YPAaBHEHHE PEaKINH, IPOTEKAOIIEH NpH
AIIEKTPOXUMHUYECKOI KOppo3uM rayibBaHonapsl: Pb - Sn

a) B KUCIIOH cpefie;




| 0) B arMoc(epe BIaXHOTO BO3/IyXa.

S

KoHTpoJsbHbIE BONIPOCHI 110 TEMaM
KoHnTpoJibHbIE BOIPOCHI 0 TeMe «XMMUYeCKasi TEPMOAUHAMMUKA»

OCHOBBI XUMHYECKON TEPMOAMHAMUKH: TOHSITHE CUCTEMbI, BUJbI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMH COCTOSHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temora.

[TepBbIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DHTanbNus Kak (QYHKIMS COCTOSHUSI CHCTEMBI. DHTABINs 00pa30BaHMs BEIIECTBA.
TennoBoit 3¢dexkr xumudeckor peaknuu. DakTopbl, BIUAIOIMNAE HA TEIMJIOBOU

XMMHYECKON PEAKIUU.

7.
8.
9.

10.
I11.
12.
13.

PN R

1.
2.

Tepmoxumus. 3akoH ['ecca.

Crnencrsug us 3akona I'ecca.

OHTpoMnuUs Kak GYHKIIUS COCTOSHUS CHCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOIMHAMUKH.

Oueprus ['u66ca.

HampaBnenue caMonpon3BOJIBHOTO MPOTEKAHNUSI XUMUYECKUX PEAKIIUM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA

Xumuyeckasi KnHetuka. CKOpoCTh XMMUUYECKOM peakliiy U METO bl €€ PeryIupOBaHUSI.

abdext

BnusiHue KOHIIEHTpaluy Ha CKOPOCTh XMMHUUYECKOM peaklin (3aKOH JAEHCTBYIOIIMX Mace).

Bnusaue Temneparypsl Ha CKOpOCcTh XuMuueckon peakiun. [IpaBuio Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHEpreTUUecKas Juarpamma.
Kpuas Maxkcenna — bonbiimana. DHepreTuueckuii 6apsep.
Karanutuueckue cucTeMsl.

Biusinue katanuszaTopa Ha CKOPOCTh XUMHUECKON PEaKIUu.
I'oMOreHHBIM ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMblie 1 HEOOpPATUMBIEC PEAKLIUH.
KoHcTaHTa XUMHYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Tpunnun Jle-Illarense.
BnusiHME KOHIIEHTpALMK, JAaBJIECHUS U TEMIIEpaTyphI.

@da30BbIE PABHOBECHS.

@dazoBble AMarpaMMBbl U1 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbIe Bonpockl 10 TeMe «PacTBopbD)

[TonsiTue pactBopa. PactBopuMOCTh BelecTBa. PacTBOpuMOCTh rasa.

PactBoppl. CrnocoObl BbIpa)K€HHS KOHLIEHTPALMU pPACTBOPOB (MaccoBas J0Js, MOJSpHas
KOHIIEHTPAIIKs, MOJISIPHASI KOHIIEHTPALHSI SKBUBAJIICHTA, MOJIBHAS JIOJIS, TUTD).

3.  KomnuraTuBHbIE CBOMCTBA pacTBOPOB. MaeanbHbIi pacTBOp.

4.  3akxonsl Payns: I (ronomerpuueckuii) u Il (30ynanockonuueckuii 1 KpHOCKOTMYECKHIA).

5. Ocmoc. OcmoTtryeckoe napieHue. Cxema ocMoMeETpa.

6.  KucinoTrHo-oCHOBHBIE B3aUMO/ICHCTBUS BEILIECTB.

7. HoHHas Teopus KUCIOT U OCHOBaHMN AppeHunyca. OCHOBHBIE MOHSTUS W MOJIOKEHUS TECOPHUH
AppeHnyca.

8.  Jluccommanusi KUCJIOT, OCHOBAaHMM W COJIEW C TOYKH 3pPEHHSI MOHHOW TEOopuu AppeHHuyca
(mpumepsl).

9.  Crenenb qucconuanui. CUIbHBIC U CITA0BIC AJICKTPOJIUTHI.



10. Juccormanus cnadbIx IeKTpoauToB. KoHCTaHTa MTUCCOIMAIIAHN.

11. 3axon pa3basnenus OcTBanbaa.

12. Peakuuu MOHHOTO OOMEHa MEXTY JICKTPOIUTAMU (Ha IpUMEpE peakiuii 00pa3oBaHus ciaboro
3JIEKTPOJINTA, OCAJIKA U raza).

13. IIpousBeneHue paCTBOPUMOCTH.

14. HMonnoe npousseneHue Boabl. BogopoHblii U THIPOKCUIIBHBIN [TOKA3aTEH.

15. T'maponu3s coseid. Tumsl ruiponn3a comen.

16. KonuuecTBeHHBIE XapaKTEPUCTUKU MPOIiEcca TMIPOIN3a.

17. ®akTopbl, BIUSIOLIAE HA MPOLIECC THIPOIN3A.

KonTtpoabHbie Bonmpochl 1o Teme «/lucnepcHblie cucteMbDy

I'ereporennsie cMecH. [{ucriepcHble CUCTEMBL.
HucnepcHocth. Kimaccudukamuy TUCTIEpCHBIX CHCTEM.
Komnounnsie pactBopsl. JInopunbHbie 1 T10()OOHBIE KOIIOUIBI.
Crioco0b! nostyueHus KOJUIOMIHBIX pacTBOPOB.
CtpoeHne KOJTOUIHBIX YaCTHLL.
[IpaBuino ®@asuHca — [leckosa.
Y CcTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophI.
Koarymnsmust mnoduibHbIX 1 THO0(GOOHBIX KOJIJTOWIOB.
CenumeHTalus KOJJIOUIOB.
Koarynauus KOJUIOMIHBIX paCTBOPOB JIEKTPOJIUTAMH.
[pasuno Ulynsne — [M'apau. Koarynaupyromas criocOOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJIIOUHBIX PAaCTBOPOB.

NN RO =

—t e = \O
e

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUHU OKHCIUTEIIBHO-BOCCTAHOBUTEIIHHBIX PEAKIINM.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA BEIIIECTB.

Baxneinine oKUCIMTEIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PeakUuid (IpUMeEpHI).
OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHLHBIN ITOTEHITHAIL.

VYpasuenue HepHcra.

CocTaBieHHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Hamnpapnenue okucnuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

PN R

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.J1eRTp0ngnqec1me CHUCTEMBD)

DnekTpoxuMudeckune cuctembl. Kimaccudukarus 31eKTpOXUMUYECKUX MTPOLIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, IPOTEKAKIIME HA TPAHULIE pa3/iena «METall — PaCTBOP».
lanpBannyeckuii 3nemMeHT Jlanuais — SkoOwu.

DIEKTPOABUKYILAs CHJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3mepenue >IeKTpOAHBIX MMOTEHUUANOB. Psiag  cTaHZApTHBIX SJIEKTPOJAHBIX IMOTEHLUAJIOB.
CBOI/ICTBa METAJUIOB B COOTBETCTBHUH C MX ITOJIOKEHUEM B Py HANPSIKEHUM.

6. VYpasHenue HepHcra.

7.  DJEKTpOJIM3 PacIlJIaBOB M pacTBOPOB. KaToiHbIE M aHOTHBIE MTPOIECCHI.

8.  OObenuHenHsbll 3akoH Papazaes. Beixon mo Toky.

9.  Koppo3susa meramios. Kimaccudukanus KOppo3nOHHBIX MTPOIIECCOB.

10. Xwumuueckast KOppo3Hsl.

11. DnekTpoxumuyeckass KOppo3usi. AHOJAHOE OKHCICHHE METalJla U KAaTOIHOE BOCCTAHOBJICHHUE
OKHCITUTENS.

12. TIpumepsl KOppO3UH B KUCIION Ccpeie U aTMOC(HEPHON KOPPO3HH.

N N



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

CKOpOCTh KOPPO3HUH.

3amuTa METauIoB OT KOPPO3HUH.

3aImuTHBIC TTOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.
XuMudecKre HCTOYHNKH ToKa. ['albBaHMYeCKHIT DJIEMEHT.
XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XuMH4ecKrue HCTOYHHUKH TOKA. TOIUIMBHEBIE 3JIEMEHTHI.

7. OueHOYHBIE CPEACTBA /sl IPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
[IpomexxyTouHass — aTTecTalusi UMEET  IEIbl0  ONPEAEIUTh
3aIUTAaHUPOBAHHBIX PE3Y/IHTATOB 0OYUEHUS 110 TUCIUILIMHE 32 ONpeIeIeHHBIN Mepro]] 00ydeHusl.

a) Ilnanupyemble pe3yJbTaTbl O0Oy4eHHs] W OLICHOYHbIC CpPeACTBA /Jsl IPOBeJCHUs

MPOMEKYTOYHOM aTTeCTANMHU:

IMPUJIO’)KEHUE 2

JOCTHIKCHUA



CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIU N

[Inanupyemslie pe3ynbTaTsl
o0yJeHus

OneHouHble cpencTBa

OK-1
CIIOCOOHOCTBIO K

abCTpaKTHOMY MBIIICHUIO, aHAJIU3Y, CHHTE3Y

3HaTh

- OCHOBBI JIOTHUKH, HOpMBI
KPUTHUYECKOTO IOAX0/a, (OPMBI
aHaIIN3a;
- METOIbI aOCTPaKTHOTO
MBIIJICHU A HpI/I yCTaHOBHGHI/II/I
HCTHHBI;

- METOJBI HAYYHOTO HMCCIICIOBAHUS
myTéM MBICICHHOTO pacuJICHEHUS
oObekTa  (aHaMM3) ©W  MYTEéM
W3yYeHUs  TpeaMera B €ro
[[EIOCTHOCTH, €TUHCTBE €ro YacTeu
(cunTE3)

11 €peueHb meopemuiecKux 60onpocoe

1. OCHOBHEBIE METOBI XUMHUYECKOT'0 aHaIN3a.
2. OcHoBHBIE TIPUOOPHI U 000PYOBAHUE JUISI XUMHUYECKOT'O aHAJIN3a BEIIECTB.
3. Meroauku poBeAeHUs onbITOB. [IpaBuia TeXHUKU O€30MaCHOCTH.

YMmern

- a/IeKBaTHO BOCIIPUHUMATD
nH(OPMaLIHIO, JIOTHYECKHU BEPHO,
apryMEHTHUPOBAHO M SICHO CTPOMTH
YCTHYIO M TUCBMEHHYIO pEyb;

- C HCHOJb30BAaHUEM METOJOB
abCTpaKTHOTO MBIIUICHUS, aHAJIN3a
u CUHTE3a aHaJIN3UPOBATh
aNbTEPHATUBHBIC BAPUAHTHI
pelieHus MCCIIEIOBATEIBCKUX
3a1a4y

Ilpumepnvie npaxmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMHM W3 YKa3aHHBIX HHM)KE BEILECTB MOXKET B3aHMOJIEHCTBOBATH PacTBOP
THIPOKCHUIA Kallus: HOoAoBogoponaHas kucnorta, xmopun memau (II), oxcun yrimepoma (IV), okcua
ceunua (II), rugpokcun amomMuHus, ruapokcua amMmoHus. CocTaBbTe€ ypaBHEHHSI BO3MOKHBIX
peaKIuii B MOJICKYJISIPHOM U MOHHO-MOJIEKYIISIpHOU (hopMmax.

2. Onpenenure BO3MOXXHOCTh BOCCTaHOBJIEHUA okcuaa xene3a FesOs yriepomom mnpu
cTa”zapTHbIX ycnoBuax u temneparype 1100 K. Peakius BoccranoBienus FesO4: Fe3Oyw) +4Cw) =
=3Few) +4CO()

3. TemneparypHblii K03¢pUIMEHT peakuu paBeH 2,5. Kak M3MEHUTCS CKOPOCTh peakluu: a)
MpHU NOBBIICHNH Temmepatypsl oT 60 10 100°C; 6) mpu oXJaxaeHUH peaKImoHHOW cMecH oT 50 1o
30°C?

4. lns obpatumoit peakunu FesO4x) + Hory = 3FeOk) + HoOq 3anummre BeipakeHne KOHCTaHTHBI
paBuoBecust AH®, k/bx = + 69,8. [lpennoxxure crocoObl yBeTUYCHHs] KOHIIEHTPAIUU MPOTYKTOB
peakuuu.

5. Ilpu npoKaJMBaHUM METAJUIMYECKOTO THUTAaHAa oOpazyeTrcs Oenblii MOPOIIOK, KOTOPBIi
pacTBOpsIETCS. B KOHLEHTPUPOBAHHOM CEPHOM KHUCJIOTE M CIUIABISETCS CO IIeJoYblo. YTo
npeacTaBisieT co0oi 3To coennnenre? Hanummre ypaBHeHUs BCeX YKa3aHHbBIX PEeaKLUi.

6. CKoJIbKO MUWUIMIUTPOB 96%-HOr0 pacTBOpa CEpHOIl KUCIOTHI € MIOTHOCTHIO 1,84 r/min




CTpyKTypHBIi

[Inanupyemslie pe3ynbTaTsl

JJIEMEHT OneHouHble cpencTBa
KOMIIETEHIINHU 00yseHus
notpeOyercs it puroroBienus 2 i1 0,25M pactBopa?

7. Kakue BeliecTBa M B KaKOM KOJMYECTBE BbLAENATCS mnpu mpoxoxaeHun 48250 Ki
anekTpuyecTBa 4depe3 pactBop xsopuzaa mapranua (II)? CocraBbTe cxemy 3J€KTpOJU3a 3TOrO
pacTtBopa.

8. AmoMuHU# ckienaH ¢ Meapio. Kakol u3 MeTamioB OyaeT KOppoaupoBaTh B CPEAE CEPHOM
KHCJIOTHI B aTMOoc(epe BraxHoro Bo3ayxa? CocTaBbTE CXEMBI DJIEKTPOXUMUYECKON KOPPO3HUH.

Bunaners - HaBbIKAMH IIOCTAaHOBKHU IIE€NH, Ilpumepnvie npakmuueckue 3a0aHuUA:
CIIOCOOHOCTBIO B YCTHOH H [IpoBecTn aHanu3 BAUSHUS KOHIIEHTPALMHY HA CKOPOCTh XMMHUYECKOM peaKkuu
nucbMeHHOM  peun  joruueckd | Na;S;03 + HoSOs4 = S + SOz + NaxSO4 + HoO mo skcnepumeHTalbHBIM AaHHBIM. [IpoBecTu
0 OPMUTH pe3yNbTaThl MBIILICHUS; | OOpabOTKY TMOJYYEHHBIX JAHHBIX C HCIOJb30BAHHMEM COBPEMEHHBIX HMH()OPMAIIOHHBIX
- IIETIOCTHOM CHCTEMOH HAaBBIKOB | TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPEICTAaBUTH B BUAE TAOIUIIHI 1.
HUCIIOJIBb30BaHUA a0CTPaKTHOTO Taomnuma 1
MBIIIICHUS npu peleHnn Howmep O6beM, Mt KonnenTpanus Bpewms CxopocTb
npoOyieM,  BO3HUKAIOMIMX  TPH ombiTa | NaxS;03 H>O H2S0Oq4 NaS,03, 102 | mosiBnenus | peaxiuu, 107,
BBITIOJIHEHUHM  HCCIIEA0BATEIIbCKUX MOJTB/TI MYTH, C Cc
paboT, HaBBIKAMU OTCTaMBAHUSA 1 1 7 2 1,3
CBOEU TOYKH 3pECHUS 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TaOmuIbl 1 TOCTPOUTH rpadUK 3aBUCUMOCTH CKOPOCTH PEaAKIIMK OT KOHIICHTPAIHH
THOCYyNb(aTa HATPHs, OTIOXKHB Ha OCH adciucc KoHmeHTpamuio NaS>03, a Ha OCH OpJIMHAT —
CKOPOCTb PEaKIINH.
Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaklMi OT KOHIEHTPAllUu THOCYIb(aTa HAaTpusl.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3ULUI OILIECHUBATh CTPOCHHUE, XUMUUECKHI 1 MUHEPaJIbHBIA COCTaB 3€MHOM KOPbI, MOP(HOJIOrHYECKHe 0COOEHHOCTH
Y TeHETUYECKUE TUITBI MECTOPOKICHUN TBEPJIBIX MOJIE3HBIX MCKOIMAEMbIX MPU PEIICHUH 3a/a4 110 PALIMOHAIbBHOMY U KOMIUIEKCHOMY OCBOEHUIO

3HaTh

- OCHOBHBIC XMMHWYECKHUE IOHATHS,
IIOJIOYKEHUS U 3aKOHBI,

- COBPEMEHHBIC  HallpaBIIEHUs
pa3BUTHUS HAYYHBIX TEOPUH;

Ilepeuensy meopemuueckux 6onpocos:
1. OCHOBBI XMMMUYECKOH TEPMOJAMHAMUKHM: CHCTEMA, TEPMOJAMHAMUYECKHE MapaMeTpPbl
CHCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOJIUHAMUKH.
2. DHepreTuka XMMHUYECKHUX IPOLIECCOB.




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIU N

[Inanupyemslie pe3ynbTaTsl
o0yJeHus

OneHouHble cpencTBa

- METO/JbI TCOPCTUICCKOTO
SKCIICPUMCHTAJIIBHOT'O

n

HUCCICOOBAaHUA B 001acT XUMHHU

IMIPUMEHUTCIIBHO

K

npodeccCHoHABHOM IeATETPHOCTH

3. OHuranenus. 3akoH ['ecca u cneAcTBUA U3 HETO.

4. OnTponus. YpaBHeHue bonpiimana. Bropoii u TpeTuii 3akOHbI TEPMOJUHAMUKH.

5. Oneprust [m06ca. HanpapieHUs: XUMHUECKUX MTPOLIECCOB.

6. Xumuyeckasi KuHeTuka. CKOpOCTh XUMUYECKOW peakiuu. CpeaHsas U UCTUHHAsI CKOPOCTH
peakuuu. Kunetnueckast Kpubasl.

7. CKOpOCTh peakiu U METOIbI €€ pEeryJIupOBaHHUS.

8. Bnustaue Temnepatypsl Ha cKOpocTh peakiun. [lpasuno Bant-I'odda.

0. DHeprusi akTUBalMi. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaranuzaTopsl 1 katanuTudeckue cucteMbl. ['OMOreHHbIN KaTanus.

1. KaTtanuzaTopsl 1 KaTaIUTHYECKUE CUCTEMBI. [ eTepOreHHbIN KaTaius3.

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

13. Cwmemenue xumuyeckoro pasHoBecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CriocoObI BBIpaXKeHHSI KOHIIEHTPAIUK PACTBOPOB.

15. PactBopsI 35ekTposiuToB. CTENEHh U KOHCTAHTA 3JIEKTPOJIUTAYECKON AUCCONMALINKN. 3aKOH
pa3basnenust OcTBaibaA.

16. Jucconmarust KUCIIOT, OCHOBAaHUM, COJIeH. AM(OTEpPHBIEC JIEKTPOIHUTHI.

17. PactBopumocts. [lpou3sBenenue pacTBOpUMOCTH. YcCJIOBHE OOpa3oOBaHHS U PACTBOPEHHS
OCAJIKOB.

18. Huccounanus Boasl. MoHHOE npousseneHue Boasl. pH.

19. I'maponus coneit. CteneHb 1 KOHCTAHTa TUIPOJIN3A.

20.  Jucnepcusle cuctemsl. Kiaccuduxanms. Jinopunbable 1 110(OOHBIE KOJUIOUIBI.

21. CtpoeHne KOUIOMIHBIX YaCTHII.

22. Koarymsiius KoJ1ouaHbIX pacTBOPOB.

23. OKHCIIUTENTbHO-BOCCTAHOBUTENIbPHBIC CBOWMCTBA BemiecTB. Kiaccudukanus OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIIUM.

24. DJIEKTPOXUMHUYECKUE CUCTEMBI. 3aKOHBI Dapajiest. DIEKTPOIHbIN MOTEHIINA.

25. lanpBannyeckuii 3aemMeHT Jlanuans SIkoow.

26. DJIEKTPOXUMHUYECKUE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [[pumeHeHne 351eKTpoimn3a.

27. OnexTponan3. AHOAHBIA M KaTOJHBINA IPOLECCH! IPU AIEKTPOJIM3e pacTBOpoB. IIpumenenne
AIEKTPOJIN3A.

28. Kopposus. Buasr koppo3uu. CriocoObl 3alUThl METAJIOB OT KOPPO3HUH.




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIU N

[Inanupyemslie pe3ynbTaTsl
o0yJeHus

OneHouHble cpencTBa

YMmern

- OHIpCaCIATh XUMHUYECKHHA COCTaB

" CTpPOCHHE 00BEKTOB
OKpY>Karollen Cpeibl;

- pemate  pacyeTHbIC  3a/a4d
MPUMEHUTENILHO K MaTrepuaiy
IIPOrpamMMBl;

- TPOTHO3UPOBATH BO3MOXKHOCTH
MIPOTEKAaHUs  CaMONPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IUYHBIX

XHUMHUYCCKUX CUCTEMAX

Ilpumepnvie npakmuyueckue 3a0anu:

1. Hamucath 3JEKTPOHHBIE YpPaBHEHHUS DJIEKTPOJHBIX IPOLECCOB, YPABHEHHE CYMMAapHOU
TOKOOOpa3ymmiel peakuuu, BeMUCIUT, DJIC ranbBaHUYECKOrO 3JIEMEHTa, €CIIM KOHIICHTPAIUN
HOHOB MeTaJIoB paBHel: [A1*7]=0,001 momns/1, [Co**]=0,1 Mons/m.

2. Hanncate MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs peakuuid rugponusa coneil: KsPOs4; NazSOq;
ZnCl,.

3. 3aKOHUUTH ypaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:

Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanpuus coaepxutcs 478,8 r Ca(OH),. [InotHocTh pacTBOpa
1,14 r/mn. Paccumntaiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLINA:

K2Cr07 + FeSO4 + H2SOs4 — , KMnO4s + NaxSOs3 + H,O —.

6. Hammcatrb 57€KTpOHHBIE YpaBHEHMs SJIEKTPOIAHBIX IMPOLIECCOB, YpPaBHEHHUE CYMMAapHOM
TOKOOOpa3ymomie peaknuu, BeIYUCIATh DJ[C raapBaHHMYECKOTO 3JEMEHTA, €CJIM KOHIICHTPAIluU
MOHOB MeTaIoB paBHeL: [Mn?7]=0,01 moms/1, [Au**]=0,1 Momns/m.

7. 3aKOHYUTH YPAaBHECHMsI PEaKIUi, HAITUCAB WX B MOJICKYJISIPHOW ¥ HOHHOH (hopmax:

NH4OH + HNO3; —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. Hammmcath ypaBHEHHS peakiuii THIPOJIK3a B MOJIEKYIsIpHOM 1 HOHHOM Buje: Alx(SO4)s3, KCl,
NaxSO:s.

9. HammcaTh 3JEKTpPOHHBIE YpPAaBHEHUS HSJICKTPOJHBIX MPOLIECCOB, YPAaBHEHHE CYMMAapHOU
TOKOOOpa3yrmel peakuuu, BeMUCIUTh DJIC ranbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIICHTPAIUN
HOHOB MeTaJIoB paBHbI: [Zn>']=0,01 moms/1, [Cu']=1,0 Moms/m1.

10. Cynbdat amomunus Maccoit 36,4 r pacrBopuiu B 100 r Boxbl. [IMOTHOCTE MOTy4eHHOTO
pactBopa 1,32 r/mn. Paccunraiite: w(Al2(SO04)3); Cum; Cox; Cm; N(AL(SO4)3) 1 N (H20); T.

11. Hamucarb 35I€KTpOHHBIE YpaBHEHHUS 3JEKTPOJHBIX IPOLIECCOB, YpaBHEHUE CYMMapHOM
TOKOOOpa3ymomie peaknuu, BeIYUCIATh DJ[C raapBaHHMYECKOro 3JE€MEHTa, €CJIM KOHIICHTpAIluu
MOHOB MeTaIoB paBHEL [Mn?7]=0,01 moms/1, [Ag']=1,0 Mons/m.

12. 3aKOHYHTH ypaBHEHHUS pPEaKIINil, HAIUCAB UX B MOJIEKYJIIPHOM U HOHHOM BHUJIE:

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

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTD NpoTekanus peakiunu CaOw) + 2 Cp) =
= CaCz ) + COq), AH: = 460 x/Ix npu cTaHAapTHBIX yClI0BUAX. PaccunraliTe TemnepaTypy Hadaia
peakmuu, ecau  S(Ca0)=38 Jx/monb K; S(C)=6 Jx/monbK; S(CaCr)= 70 [Ix/monb K;




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIU N

[Inanupyemslie pe3ynbTaTsl
o0yJeHus

OneHouHble cpencTBa

S(CO)=197 Tx/monb K.
14. CocTaBbTe ypaBHEHHS OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIINA:
KMnO4 + NaNO> + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpeaennure TEPMOAMHAMUYECKYIO BO3MOKHOCTD NpoTekanus peakiuu 2 Cly ) + 2 HoOq
=4 HClw + O2 (), AH:r = 115,6 xJIx npu craHmapTHBIX ycioBUsX. Paccumraiite Temmeparypy
Havana peakiuu, ecnu S(Cl2)=223 Jlx/mons-K; S(H20)=189 [Ix/mons-K; S(HCl)= 187 Ix/monb-K;
S(02)=205 JIx/monb-K.

16. Harucatp ypaBHEHHUsI peakIiuid THAPoIN3a B MoJieKysipHoM B moHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHHS OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIX PEAKIINNA:
K2Cr207 + NaxSO3 + H2SOs4 —, KMnOs + NaNO> + H,O —.

18. T'omorennas peakuusi nmpotekaer mo ypaBHeHutro Hz ) + o ) = 2 Hly). Havanbnas
KOHIIeHTpanus Boaopoda 2,1 monw/n, woga 1,5 mons/a. Bo ckonbKO pa3 M3MEHHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boas! pactBopmin 160 1 xnopuaa xenesa (I11). [InoTHOCTS MOMydeHHOTO pacTBOpa
1,032 r/mn. Paccunraiite: w(FeCls); Cm; Cox; Cm; N(FeClz) u N (H20); T.

20. Onpenenure TEPMOAMHAMMUYECKYIO BO3MOXKHOCTh IpoTekaHus peakuuu CSz o) +3 O2n)=
=CO2 ) + 2 SOz (), AH; = -1075 x/I>x nipu cTaHIapTHBIX YCIOBUAX. Paccunrtaiite Temmneparypy
Havana peakmuu, ecau S(CS2)=151 x/mons-K; S(02)=205 Ix/mons-K; S(CO2)= 213 Jlx/Monb-K;
S(S0,2)=248 I»x/momnb-K.

21. Peakuus uaer no ypaBHeHuto: 2 Hz ) + S2 p = 2 H2S. Hauanbnas xoHUEeHTpanus
BOJI0pOAa 2 MOJIB/J1, cephl 1,5 Momb/a. OnpenenuTe BO CKOIBKO pa3 U3BMEHHUTCSI CKOPOCTh PEAKINH K
MOMEHTY, Koryia npopearupyet 0,7 Monb/1 Bogopoaa?

22. OnpeaenuTe TEPMOAMHAMHYECKYIO BO3MOKHOCTh MPOTEKaHUS peakiuu 2 ZnS ) + 3 Oz =
=2 7Zn0O ) + 2 SO2 (), AH: = -890 x/[x npu crangapTHBIX yciaoBusX. Paccunraiite Temneparypy
Havana peakuuu, eciau S(ZnS)=58 Jx/monb K; S(02)=205 Jlx/mons-K; S(ZnO)= 44 Ix/monb-K;
S(S0O2)=248 Ixx/monb-K.

23. HauanpHbIE KOHIICHTPAIIMKM UCXOIHBIX BemecTB B peakiuu: 2 SO2 ) + Oz (r) = 2 SO3 (1) ObuH
passbl 1,8 Mons/n1 SOz 1 2,4 Monb/1 O2. Bo cKoJIBKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIIui K MOMEHTY,
korga npopearupyet 0,8 Moabs/1 SO2?

24. B pactBope optodochoproit kucimorel maccoit 1200 r m mmotHocthio 1,153 r/mn
conepkutcs 312 r H3PO4. Paccunraiite: w(H3PO4); Cum; Cox; Cm; N(H3PO4) 1 N (H20); T.
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HUCCICIOBAaHUA B 00/1aCTH XUMHHU

1. Ins peakuyu CHa ) + CO2 ) =2 CO ) + 2 Ha2 () onipeaenuTe BO3MOKHOE HApPaBICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHS PEaKlUyd TpPU CTAHIAPTHBIX YCIOBUSIX W Tpu  Temmeparype T
=927°C, ecnu TennoBoii HPGhEKT peakImu 10 3aJaHHON TeMIIepaTyphl He H3MEHHUTCA. YKaKHTe: a)
BBIJICTISICTCSl MJIM TIOTJIONIACTCS DHEPrUs B XOJE peakiuu; 0) MpUUMHY HANJICHHOTO W3MEHECHHUS
sHTponuu. PaccunTaiite TemnepaTypy Hadajia peakiuu.

2. BeIpazute yepe3 KOHILEHTPALMU PEareHTOB KOHCTAaHThl PABHOBECHS CIIEAYIOIIUX PeaKLui
Nowy + 3 How) = 2 NH3zw, AH = -92,2 kJIx. YKaxuTe HamnpaBieHUE CMELICHHS XHUMHUYECKOTO
paBHOBECHSI ITUX PEaKIUi: a) MPU TMOHMKEHUH TEMIIePaTypbl, €CIU JaBlIEHHUE TIOCTOSHHO; 0) mpu
MOBBILIECHUH J1aBJICHUS, €CIM TeMIIepaTypa MOCTOSHHA.

3. CKoNbKO MWUIMIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mi
notpeOyetcst Ay npurotosienus 2 1 0,25M pactBopa?

4. Kakue w3 cruenyroomux coieil monsepratorcs ruaponusy: NaxSiOs. Cu(NOs).. KBr?
CocTaBbTe HOHHBIE M MOJIEKYJSPHbIE ypaBHEHHUs THAPOJM3a COOTBETCTBYIOHMX coseld. Kakoe
3Hauenue pH (< unu> 7) uMEIOT pacTBOPBI ATUX COJIEH?

5. 301 THAPOKCHIA MarHus nojydeH mytem cmemmBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpenenute 3apsi 4acTUIl MOJYYEHHOTO 30Ji1 U HAMUIIUTE
(hopmyTy €ero MUIIEIUTHIL.

6. PaccumnTaiiTe 37ME€KTPOABUKYILYIO CUIY U OINpPEACIIUTE HAIMPaBICHUE CAMOIPOU3BOJIBHOIO
MPOTEKAHUS pEeaKUuu TNpU CTAHAAPTHBIX YCIOBHSX, HCIHONB3YS 3HAYCHHUS OKHCIUTEIbHO-
BOCCTaHOBUTENbHBIX NoTeHuanos HJ + H3PO4 — J» + H3PO; + H2O.

7. IlpuBeaute cxeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJISpPHBbIE YPaBHEHHS pPEaKIIMid,
MIPOTEKAIOIIUX MPH IIEKTPOXUMHUIECKON KOoppo3uu rainpBaHomapel Co/Ni: a) B KUCIIOH cpene; 0) BO
BII&XXHOM Bo3ayxe. Ompenenure yObUTb MacChl aHO/A TPHU KOPPO3UHM B KUCIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTe 3IEKTPOHHO-UOHHBIEC YPaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) 1
MOJIEKYJISIPHOE YPABHEHHUE PEaKIUu, IPOUCXOAsIIEeH pu AiekTpoiause pactBopa CoSOs,
Brruncnute pakTuueckoe KOIMYECTBO METaIa, MOTYYEeHHOTO Ha KaTo/Ie TIPU AJIEKTPOIIN3e
Co(NO3)2, eciu 3JIeKTpOIN3 MTPOBOAWIM B TeueHHH | 4. Bbixoa merasmia mo Toky coctaBui 85%.
YKa)kuTe BO3MOXKHBIE TPUUMHBI YMEHBIIICHUS BBIXOJa METala IO CPABHEHUIO C PACUETHBIM.







0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, IOKA3ATEJM U KPUTEPUH
OLICHUBAHUS:

[IpomexyTouHass arTecTalusi MO JAUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, O3BOJISIFOIINE OLIEHUTh YPOBEHBb YCBOCHHS O0OYUAIOIUMUCS 3HAHHM, ¥ TIPAKTHYECKUE
3aJjaHus, BBISIBIIAIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJIeHUH, MPOBOIUTCS B hopMme
IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIUILINHE MPOBOJUTCS B YCTHOW (popMe MO 3K3aMEHAIMOHHBIM
OwmiietaM, KaKIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHX BOMPOCA M OJHO MPAKTUYECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA:

— Ha OIEHKY «OTJHYHO» (5 Oa/yioB) — OOydYarOIIMICS TEMOHCTPUPYET BBICOKHH YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHUYECKOe M TIyOOKOe 3HaHue
ydeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUUYCCKHE 3aJaHMs, CBOOOJHO OMEPHUPYET
3HAHUSIMH, YMCHHUSIMH, TIPAMEHSIET UX B CUTYAIHsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomoy» (4 Oamna) — oOydYaromIMiics JEMOHCTPUPYET CPEIHHH YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIICTEHI[MI: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTeNbHbIE OLIMOKH, HETOYHOCTH, 3aTPyAHEHHUsS TpU AHAJUTUYECKUX OIeparusx,
NepeHoCe 3HAaHUI U YMEHHI Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIUU.

— Ha OIEHKY «YJAOBJETBOPUTEILHO» (3 Oamna) — 00ydyaromuicss JeEMOHCTPUPYET MOPOTOBBII
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/1€¢ KOHTPOJIBHBIX MEPOMPHUITHIA JOMYCKAIOTCS
OLIMOKHU, MPOSABISAETCS OTCYTCTBHE OTIENbHBIX 3HAHUM, YMEHUH, HAaBBIKOB, OOydaromuics
WCTIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMHU U YMEHUSMU TIPU HX
MEepPEeHOCe Ha HOBBIE CUTYALIUU.

— Ha OIEHKY «HEY/I0BJIETBOPUTEIbHO» (2 6amia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHMUECKOrO0 MarepHala, JOMYCKaeT CYUIECTBEHHbIE OIIMOKH, HE MOXKET
MOKA3aTh UHTEIUICKTya IbHbIC HABBIKU PEIICHHSI MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEeYy0BJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHMS
HA YpPOBHE BOCHPOU3BEACHUS U OOBsACHEHUS UWHPOpMAIMU, HE MOXKET I[0Ka3aTh
MHTEJJIEKTYaJIbHbIe HABBIKU PELIECHUS MPOCTHIX 3a1a4.
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