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3aB. kadenpoii H.JI. Mensnux
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IIporoxom ot 20 r. No
3aB. xadenpoii H.JI. Menstaux




1 Ilesiu ocBOEHMSI TUCUMTLIMHBI (MOIYJIS)

[ensiMu OCBOCHHS TUCUUTUIHHBI «XUMUS» SBISETCS opMUpOBaHUEe (DyHIaMEHTAIBHBIX
3HAaHUH B 00JIACTM COBPEMEHHOW XHWMHH, BKJIIOUYAIOIIUX OCHOBHBIC TIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIKMCHIBAIOIIME CBOMCTBA XUMHUYECKUX COEAUHEHHI; Pa3BUTUE HABBIKOB
CaMOCTOATENIbHON pa00ThI, HEOOXOAMMBIX ISl IPUMEHEHHUS! XUMUYSCKUX 3HAHUHN TIPH U3YICHHUH
CIIELIMAIBHBIX JUCLMIUIMH U JaJbHEUIIECH TPAKTUYECKON AEATEIbHOCTH.

2 MecTo IUCHUIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOMH NPOrpaMMbl

JucuunirHa XuMus BXOIUT B 0053aTENIbHYIO YacTh y4eOHOr0 MjIaHa 00pa3oBaTesIbHOM
IIPOrpaMMBl.

Jnsg  u3ydeHuss  JUCHMIUIMHBL ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIQJCHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUSHUSI AUCLUUIUINH/ IPAKTUK:

"Xumus" B 00beMe porpaMmMsbl cpeiHeit 00111e00pa30BaTEIbHOM HIKOJIbI

3HaHus (YMEHUs, BIAJICHUA), TOJIyYCHHbIE NTPU W3YYE€HUH JaHHOW JAUCLUILIMHBI Oy1yT
HEO0XOAUMBI 1715l U3yYSHUS IUCLUIIUH/TIPAKTHK:

be3onacHOCTh KU3HEAEATEIbHOCTH

DHepreTUkKa U SKOJIOTUs

3 KoMmnerenuuu odyyaromnierocs, (popMupyemMbie B pe3yJabTaTe 0CBOCHHS

AUCHHILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pe3yJIbTaTbl 00y4YeHus1

B pesynpTare OCBOGHHS AWUCHUILTUHBI (MOAYNA) «XUMHUS» OOyYalOUIMIACS JOJDKEH
o0J1azaTh CIeAYIOIUMHI KOMIIETEHIUSAMMU:

Kon naukatopa NHaukaTtop 10CTHIKEHUS KOMIIETEHITUN

OIIK-3 CriocobeH MpUMEHSATh COOTBETCTBYIOLUMI (PU3MKO-MAaTEMAaTUYECKUN arnapaT, METO/IbI
aHaJIM3a U MOJEIUPOBAHHUS, TEOPETUUYECKOIO M AKCHEPUMEHTAIbHOIO HCCIEIOBaHUS MpU
peneHnH npodecCHOHANBHBIX 3a1a4

OIIK-3.1 Hcnons3yer MeTOABl aHanu3a W MOJEIMPOBAHUS IPU  PELICHUU

npodeCCHOHATBHBIX ~ 3a7ad, MOJCIUPOBAHUM W  MPOCKTHPOBAHUH
YHEPrOCUCTEM

OIIK-3.2 CrocobeH  NpUMEHATh COOTBETCTBYIOLIMHM  (pU3MKO-MaTeMaTH4YeCKui
anmapar Ipu TEOPETHYECKOM M S3KCIEPUMEHTAIBHOM HCCIEAOBAHUM B
pelIeHNH 3a/1a4 SHEeprocoepeeHus




4. CTpyKTYypa, 00BEM U coepKaHue TUCITUTNIIMHBI (MOTYJIs1)
OO0mmast TpyTI0eMKOCTh JAUCHUILTUHBI COCTaBisieT 3 3a4eTHbIX enuuul] 108 akan. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 73,9 akaj1. 4acos:
— ayIUTOpHAs — /2 aKaJ. 4acos;

— BHeayauTopHas — 1,9 akaj. yacos

— caMocTosTeNnbHas padora — 34,1 akan. 4acos;

dopma arTecTaluuu - 3a4eT

AynutopHas )
YIUTOP a6 g E ®opma
KOHTaKTHas paboTa
o p % ) Biix TEKYILEro
B aKajl. Jacax
Pasznen/ tema 3 (B akaj. uacax) =i .|  xoHTpOIS Kon
g & O | camocTosITeTbHON
JIMCIUTUTHHBI 3 g YCIEeBaEMOCTH U | KOMITCTCHIIUH
O Q£ paboThI o
T na6. |mpaxr.| £ IPOMEKYTOUTHON
] san. |& & aTTecTaluu
- opopmIIeHHE
oTdYeTa Mo
nabopaTopHO
abore;
P ’ 3amura
- pemeHne .
JIOMAIIIHeEro n1abopaToOpHOM
1. Xumu4eckas TepMOAMHAMHKA 6/41 6 3amanus Ne 1; paGoTeI. OIIK-3.1,
’ p o Homarnnee OIIK-3.2
3ananue Ne 1.
CaMOCTOSITEITEHO®
TectupoBanue.
n3ydeHue
yueOHoil u
Hay4HOU
JITEPaATypPhIL.
- opopmIIeHHE
oTdeTa M0
nabopaTopHOi
abore;
P i 3amura
- pereHue .
OMAIIHETO n1abopaTopHOM
A . paboTsl. OIIK-3.1,
2. XumMuyeckas KUHETHKA 2 6/21 6 3aganus Ne 2;
JomamrHee OIIK-3.2
3ananue Ne 1.
CaMOCTOSITEITFHOE
TectupoBanue.
n3y4YeHUe
yueOHOIt n
Hay4YHOU
JIUTEPATypPHI.
- oopmiIeHHE
oTdYeTa Mo
nabopaTtopHoOi
abore;
P ’ 3amura
- peuieHue .
OMAIITHEro nabopaTopHOM
3. PacTBOpPBI 8/41 6 3amanns Ne 3; paGoTI. OIK-3.1,
’ p o Jomainnee OIlK-3.2
3amanue Ne 3.
CaMOCTOSITEIILHOE
TectupoBanue.
n3ydeHue
yueOHOIt 1
Hay4JHOU
JIUTEPaTyphIL.




- oopmIiieHHE
oT4eTa 1o
n1abopaTopHO’
pabore; 3amura
- s1abopaTopHOi OIIK-3.1,
4. lcniepeipie cueteml 4 421 6 CaMOCTOSITENILHOE p£6ong. OIIK-3.2
H3y4YCHHE TectupoBanue.
yueOHOIt 1
HayJHOU
JIATEPaTypPhIL.
- opopmiienne
oTYeTa Mo
nabopaTopHO
pabore; 3amura
- pemeHne .
nabopaTopHOi
5. OKHUCIIUTENBHO- 4 4 a1 ?ﬁiﬁigif 4 paboThl. OIIK-3.1,
BOCCTaHOBUTEJIbHbIE POLIECCHI ' S JomaiHee OIIK-3.2
3amaHue Ne 4.
CaMOCTOSITENTEHO®
Tectuposanue.
H3y4YCHHE
yueOHO# 1
Hay4HOU
JIATEPaTypHL.
- oopmiieHne
oT4eTa 1o
1abopaTopHOi
pagore; 3amura
- peuieHue N
. paboTHL. -3.1,
6. DIEeKTPOXUMHUYECKHE CHCTEMBI 8 | 82,41 6 3amanus Ne 5; Jlomasee OIK-3.2
i 3amaHue Ne 5.
CaMOCTOSITEIIBHOE
Tectuposanue.
n3ydeHue
yueOHOIl 1
Hay4YHOM
JUTEPaTypPHL.
Hroro no paszeny 36 |36/14,41 34,1
Hroro 3a cemectp 36 136/14,41 34,1 3a4ET
Hroro no aucuuruinue 36 36/11/'14'4 34,1 3a4eT




5 O6pa3oBaTtejibHbIE TEXHOJIOTHHI

B mnpomecce mpenonaBaHus IUCHMIUIMHBL «XUMHS» MPUMEHSETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTe/IbHBIE TEXHOIOTHH.

Jlekuuu npoxosaT Kak B UH(QOPMAIIMOHHOM (opMe, TJIe UMEET MECTO MOCIIEA0BATEILHOE
U3JI0KEHUE MaTepuana B JUCLMIUIMHAPHON JIOTMKE, OCYILECTBISIEMOE IPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (popMe JeKIuii-Oeceabl WK AUanora ¢ ayAuTopuei, JeKui
C NPHUMECHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUKH-KOHCYJIbTALUU, IIA€ TEOPETUYECKUN
MaTepuall 3apaHee BbIIAETCs CTYAEHTaM JUIsl CAMOCTOSITENIbHOI'O M3YY€HUs, s MOJATrOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIHS IPOXOINT 110 THUITY BOTIPOCHI-OTBETHI-AUCKYCCHS.

[ToMuMO 3TOrO B JIEKLMU MOT'YT MCIOJIB30BaThCs AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MPEenofaBaHUs IUCHUIUTUHBI «XHUMHS» 3aHUMAIOT JIKIHH C
UCIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHUMHUYECKOTO JKCIEPUMEHTa, KOTOPBIH I103BOJISET
HanboJiee MOJHO Peajn30BaTh METOJA MPOOJIEMHOTO OOYYEHHUs Yepe3 IMOCTaHOBKY MpoOieM ¢
MIOMOILBIO IEMOHCTPALUH SBICHUH, peaKLUi WK TPOLIECCOB.

Jisa peanu3zanuu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa30BaTeIbHON TEXHOIOIUU
IIPOBOJIATCS JICKIMM-BU3YAIN3a[MH, B XO/I€ KOTOPBIX M3JI0KEHHE TEOPETUYECKOI'0 Marepuana
COIIPOBOXAAETCS NPE3EHTALUEH.

JIeKIIMOHHBIN MaTepuall 3aKpeIuIseTcss B X0/e J1abopaTOpHBIX PaboT, B X0J€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C pealbHBIMH XHMHUYECKUMH BemiecTBamMu. Ha mabGopaTtopHBIX
pa0boTax BBINOJHAIOTCS TPYIIOBbIE WINM MHIUBUAYaJIbHBIE 3a/laHus 110 IpoiineHHoi Teme. [Ipu
IIPOBEICHUH J1a00paTOPHBIX 3aHITUH HCIONb3YETCS METOJ KOHTEKCTHOIO OOy4YeHUs, KOTOPBIH
MIO3BOJISIET YCBOUTh MaTepuail IYTEM BBISBICHUS CBA3eH MEX1y KOHKPETHBIM 3HAHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1enecoo0pa3sHO HCHOIB30BATh TEXHOJIOTHUIO KOJUIEKTHBHOTO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHJOB: CTaTWYecKas Iapa, AMHAMHUYECKas Iapa,
BapHallOHHAsl Iapa; COBMELass €€ C TEXHOJOrMell MoaynbHOro oOyuyeHus. BwinmosnHus
HKCHEPUMEHT, oOyyaromuecs: (GOpMYIUPYIOT O0OOOIIEHHbIE BBIBOJBl IO CEPUU OIIBITOB,
WCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabdoTa 0oOydyaroOIIMXCsl BKJIIOYaeT B cedsl camble pa3HOOOpa3HbIe
(GbopMbI yueOHOW AESITENbHOCTU: BBINOJIHEHUE JAOMAIIHMX 33JaHM, 3aBeplleHue 0(hopMIICHUS
71a00paTOPHBIX PabOT, MOArOTOBKA K MPAKTUKyMy, U3yUY€HHE OCHOBHOTO M JOMOJIHUTEIBHOTO
MaTepuaga Mo ydyeOHMKaM M NOcOoOMsSM, UTEHHE U MpopabdOTKa HAy4dHOM JUTEpaTyphl B
6ubnuorteke, HanucaHue pedepaToB U KypcoOBBIX paboT, MOATOTOBKA K KOJUJIOKBUYMaM, 3a4eTaM,
uToroBor arrectaruu.CaMocTosiTeNibHas padoTa 00yJaronuxcsl TOJbKHA OBITh HampaBjieHa Ha
3aKpeIIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0)KEHHOTO IperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSTEIbHOE H3yU€HHE, Ha MOJArOTOBKY K JIaDOpAaTOPHBIM 3aHSTHUSM,
BBINOJIHEHUE IOMALTHHUX 33JaHUN U TOJATOTOBKY K PYOEXKHOMY U 3aKJIIOUYUTETLHOMY KOHTPOJTIO.
[Ipu npoBeneHnn pyOeKHOTO U 3aKIIOUUTEIHHOTO KOHTPOJIS OCHOBHBIMH 3aJ]auaMu, CTOSIIIUMU
nepes MpenojaBaTesieM, SBISIOTCS: BBIIBIEHHE CTENEHH NpPaBUIBHOCTH, 0OBEMa, TIIyOHHBI
3HaHWI, yMEHW, HABBIKOB, TIOJYYCHHBIX MPH U3yYEeHUH Kypca Hapsay C BBISIBICHUEM CTEIICHU
CaMOCTOSITENTbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAaHUM, YMEHUI 1 HABBIKOB.

CoBpeMeHHbIE WHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT SKCIIEPUMEHTHPOBATh C HOBBIMHU
dbopmamu KoHTpoJid. OOydaromuMes IpeIaraloTcs TeCThl U 3a/lad B AJIEKTPOHHOM BUJE, C
aBTOMATU3MPOBAHHOM CHCTEMON NpOBEpKHU. B oTimumMe OT OOBIYHOTO TECTHPOBAHUS TaKOM
Croco0 KOHTPOJISi IMO3BOJIAET CTyJIEHTaM B JH000€ BpeMsl IPONTH TECT, MPOaHAIU3UPOBATH
OLIMOKH U IPOWUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUYECKOE 00ecTIeueHe CAMOCTOSATEIbHOI padoThl 00yUYaroIUXCs
ITpencraBieno B npuaoxeHuu 1.



7 OneHoYHbIE CPEACTBA VIS IPOBEICHUsI IPOMEKYTOYHOM aTTecTANNI
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE U HH(POpMALIMOHHOE o0ecTiedeHne TUCITHIIMHBI (MOYJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OcuoBbl xumun: yueonuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUILl UH®PA-M, 2014.-

560c.: - (Bwicmee oOpazoBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2021). - Tekcrt:
AJIEKTPOHHBIN.

2. Komsma, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsma, JI. T'. Tapaciok ; MI'TV. -
Marnutoropck : MI'TVY, 2015. - 1 anektpon. onT. auck (CD-ROM). - 3ari. ¢ tuty. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara odpamienus: 14.02.2021). - MakpooObekT. - TekcT : 31eKTpoHHbIH. - CBeICHUS
noctynHbl Takke Ha CD-ROM.

0) JonosiHuTe/IbHAS JINTEpPaTypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Mensiauk, O. P. Mymmuna, O. A. Mumrypuna
; Marauroropckuii roc. texuudeckuid yH-T um. I'. M. HocoBa. - Marauroropck : MI'TY um. I'. H.
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: 14.02.2021). - MakpooObekT. - TeKCT : 3IEKTPOHHBIA. -
Ceenenuns nocrymnssl Takke Ha CD-ROM.

2. Mensinuk, H. JI. Tucnepcubie cuctemsr : nmpaktukym / H. JI. Mensauuk, 3. P. Mymiuna, O. A.
Mumypurna ; Marauroropckuii roc. rexanueckuii yH-T uM. I'. M. Hocosa. - Marautoropcek : MI'TY um.
I'' W. Hocora, 2019. - 1 CD-ROM. - 3arm. ¢ Tturyn. oskpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6parenus: 14.02.2021). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkuciauTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. OCHOBBI AJIEKTPOXMMHUH !
yueoHoe mocobue / JI. I'. Konsna, O. P. Mymmuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58 ¢. : ui.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
NmeeTcs neyaTHBIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckas KuHeTHKa. COCTOSHHE XMMHYECKOIO PaBHOBECHS
npakTukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. EpmoBa ; Maruutoropckuii roc. TeXHUYECKUR
yH-T uM. I'. U. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3aru. c
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TekcT : 3JCKTPOHHBIH. -
Ceenenus noctynusl Takxe Ha CD-ROM.

5. KopoBun, H.B. O0Omas xumus: ydel. 1 TEXHHYECKUX HampaB. U crel. By3oB /H.B.
Koposun —9-¢ u3a., nepepad.- M.: Beicur. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kparkuit crnpaBouHHMK (u3uko-xumudeckux BenmyuH / coct.. H. M. bapon, A. M.
[TonomapeBa, A. A. Panens, 3. H. Tumodeera; mox pea. A. A. Pasnens, A. M. TlonomapeBoii. - 10-¢
u3., ucnp. u gom. - CII6. : Ban ®emopos, 2003. - 238 c. : mwn. - ISBN 5-8194-0071-2. - Tekcrt:
HETOCPEICTBEHHBIN.

7. 3BecTus BhICIINX YU€OHBIX 3aBeIeHUIN. XUMUS U XUMUYECKast TEXHOJIOT U



http://znanium.com/bookread2.php?book=421658

Hay4YHO-TeXHUYeCKui xypHaT — ISSN 0579-2991.

B) MeToauyeckue ykazaHus:

1. Mumypuna, O.A. DHepreTuka XUMUYECKUX MPOLECCOB: METOAMYECKHUE YKa3aHUS K
71a00paTOpHBIM paboTaM MO AUCHUILIMHE «XUMMs» A OO0y4yaroIMXCs BCEX HalpaBlICHHI
NOJrOTOBKM M  CHEHUAbHOCTEH JHEBHOH Qopmbel o0yuyenuss / O.A. MumypuHa;
MaruauToropckuii roc. Texunueckuid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. .
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIN.

2. Komsma, JI.I. Xwumudeckas TEpMOJWHAMHKA: METOJIUYECKHE YKa3aHUSA IS
CaMOCTOSITENTbHON paldOoThl MO AMCUUILUIMHE «XUMHs» A 00ydYaloMIMXCsl BCEX HampaBICHUIH
MOATOTOBKMA M crienuaibHocTed Beex dopm obOydenms / JI.I'. Komsnma; MarHutoropckuii roc.
texuuueckuil yH-T uM. ['. 1I. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoa, 2020. — 18 ¢c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsapa, JI.I. CkopocTh XMMHYECKMX pEaKLUMH U XHUMHYECKOE paBHOBECHE:
Meroauyeckre yka3zaHUs K JIaOOpaTOpHBIM paboTaM M0 JUCHUIUIMHE «XHUMHUSA» Ui
o0ydJaroImuxcs BCeX HAIPaBICHUN MOATOTOBKU U CIIeUalIbHOCTEH Beex ¢opm oOyuenwms / JI.I.
Konspa, E.B. Tapactok; Marnuroropckuii roc. texHuueckuit yH-T um. I'. W. HocoBa. —
Marnutoropek : MI'TY um. I'. Y. Hocoa, 2020. —8 c. — TekcT : Hermocpe1CTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass kuHeTHKa. XMMHYECKOE PAaBHOBECHE: METOJIUYECKUE
YKa3aHUs JUIsI CaMOCTOATENBHON paboTHI MO JUCHUILIMHE «XUMUS» I 00y4aroIuXxcs BCeX
HanpaBJIeHUN MOATOTOBKM M creunuanbHocTell Bcex ¢opm oOyuenus / H.U. Poguonosa, A.Il.
[TonomapeB; Maruuroropckuii roc. Texuuueckuii yu-T um. I'. 1. HocoBa. — Marauroropcex :
MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Ja00paTOpHEIM paboTaM 1o
JUCLUIUIMHE «XUMUs» 11 00y4aroIMXCcsl BCEX HalpaBlIeHUH MOATOTOBKH M CIIEIHMAIbHOCTEN
Bcex Gopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TEXHHYECKHI YH-T
uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Tekcr :
HEIMOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeTom4eckast pa3paboTka K caMOCTOATEIbHON padoTe 1mo
IUCLHUIUIMHE «XUMHsS» A8 0o0ydalomuxcs IO BCEM HalpaBJIEHUSIM IOATOTOBKH H
cnienuanbHOCTIM Bcex (opm oOydenus / JI.B. Uymposa, D.P. Mymmuna, O.A. MumypuHna;
Marnuroropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIN.

7. Konsna, JI.I. KomnougHele pacTBOpbI: METOAMUYECKHE YKa3zaHUS K Ja0opaTOpHOM
paboTe Mo TUCHMITIMHE «XUMHSD» Ul 00yJaromuXxcs MO BCEM HAIpaBICHHUSAM MOJITOTOBKU H
cnenuanbHocTsIM Beex (opm odyuenus / JI.I'. Komsina, JI.A. boabsiH; Marautoropckuii roc.
texuuueckuil yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
Tekcr : HemocpeICTBEHHBIM.

8. Komsima, JI.T'. OkucIuTeIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU: METOIHMYECKIE YKa3aHUS
K Ja00paTOpHON paboTe Mo MUCHMIUIMHE «XHUMHUS» IS OOYYalOIIMXCsl BCEX HalpaBlICHUI
MOJrOTOBKM M crenuanbHocTedi Bcex ¢opm ob0yuenuss / JIL.I. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuuueckuil yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JIL.I. OkuCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM U IJIEKTPOXHUMUYECKHE
MPOIIECCHI: METOANYECKast pa3paboTka K CaMOCTOSTEILHON padoTe /sl 00yJaromuXcsl 0 BCEM
HAIpaBJICHUSAM IOJITOTOBKH M CrielraibHOCTsIM Beex ¢opm oOyuenus / JL.I'. Komsanma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuii roc. texnudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. Y. HocoBa, 2017. — 41 c. — TekcT : HenocpeCTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHUE TMPOIECCHI: METOIWYECKHE YKa3aHWUs K
nabopatopHoit paboTe Mo AUCHUIUINHE «XUMUS) AJs 00y4arolMXCsl MO0 BCEM HaIpaBICHUSM
MOATOTOBKHA M CIEIHAIBHOCTAM BceX (Gopm oOyuenus / O.A. Mumypuna, H.1. Ponuonosa;
Marnuroropckuii roc. rexuuueckuit yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
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MMPUJIIOKEHUE 1
6. YueOHO-MeTOAUUYECKOE 00ecTieYeHHe CAMOCTOSATEIbHOI padoThl 00y4YarOLIUXCs

CamocrosarenbHass pabora OO0yYalOmUXCs MOApPA3JENAETCS Ha ayJUTOPHYIO, KOTOpas
MIPOUCXOUT KaK BO BpeMs Ja0OpaTOPHBIX 3aHATHUH, TaK M HA IUIAHOBBIX KOHCYJbTAIMAX, M Ha
BHEAYIUTOPHYIO, MPOMCXOMASIIYI0 BO BpeMsl MOJITOTOBKH CTYJASHTAMH OTYETOB 1O JabOpaTOpHBIM
3aHSATHUSM U BBITOJHEHUS JJOMAITHUX 331aHUH.

AymuTopHass —caMoOCTOATeNbHas paboTra OOydyaroOmMXCsl TMPEANOJIaraeT MPOXOXKICHUE
TECTHPOBAHUS MO KKIOMY pa3ieny TUCIHILIHHBL. TeCThl BKIOYAOT TECOPETUYCCKUE U TPAKTHUECKUE
3aJjaHus, OTBEThl HA KOTOpBIE TPEOYIOT TIyOOKOro MOHUMAaHHSA HW3YYEHHOrO Marepuaia. TecThl
MOCTPOCHBI €IUHOOOPA3HO: K KaXJIOMY BOIPOCY MpEUIaraeTcsi YeThipe BapuUaHTa OTBETOB, CPEIH
KOTOPBIX OJUH WU HECKOJbKO MpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYIICCTBISCTCS ITyTEM
COIOCTABJICHUS TIOJTYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMHU M MPOTEKAET OYEHBb OBICTPO. MaKCHUMabHOE
KOJIMYECTBO OAJIOB B KaXK 101 Teme Kypea — 10.

BapuaHThl TeMaTHYeCKHX TECTOBBIX 3aJaHUI VISl TEKYIIEero KOHTPOJIA
XumMuveckasi TePMOJTHHAMUKA

B Tecrax mo teme «XuMHuYeCcKast TEPMOANHAMMKAY: TIEPBBIE IIECTh 3aJaHUI OLIEHUBAIOTCS B
0,5 6ama, cegpMoe — B 1 6aii, a BOCbMOE, IEBATOE U AECIATOE 3a0aHns — B 2 Oajlia.

Tect Ne 1

1. Tlpu paccMOTpeHUHN XUMUYECKON PEAKIUH cucmeMd O3HAYAeT:
a) MCXOJIHbIE peareHThl
0) MPOIYKTHl XMMUUYECKOM peakuun
B) PEaKLMOHHBIN cocy
I') MCXOJHbIE PEareHThl U MPOIYKTHI PEAKIINH

2. Tlepsblil 3aK0H (MepBOE HAYAJI0) TEPMOIMHAMUKHN MaTEMAaTHUYECKH 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)

0) K=R/Nx r) AU= Q-W

3. B sk30TepMuueckoil peaxuu:
a) SHTAIBIHS PEAKIIMOHHOW cucTeMbl ToBbIaeTcs (AH > 0)
0) TemoBoi a3 dekT peakipu orpunarencH (Q< 0)
B) DHTAJIBITHSI PEAKIIMOHHOM crcTeMbl yMeHbInaercs: (AH< 0)
I') JABJIEHUE PEAKIIMOHHON CHCTEMBI ITOBBIILIAETCS

4. CrangapTHble TEIUIOBbIe 3()(PEKTH MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct

5. Kaxkue u3 mpuBeneHHBIX PEAKIUN SIBISIOTCS SHAOTEPMHUUECKUMU?
a) 1/2 N, + 3/2 H, = NH3 AH = — 46 K][x/Mo0Jb
0)H,+4/2 0,=H,0, AH = —-242 K]I»/moI1b
B) 1/2 N, + 1/2 0,=NO AH =90 KJI>x/Mob
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>/momb

6. Kakas U3 HanmMCaHHBIX HM)KE PEaKIMii OTBeYaeT TeIioTe o0pa3oBaHus okcuaa a3ota (|| ) B
CTAHJAPTHBIX YCIOBHUSX?

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

0) N+ 1/20,=NO r)NH;+5/20,; =2NO +3H,;0
7. Tlpu BoccranoBiaeHuu 16T okcuaa Meau( || ) mo peakmuu :

CuO (9 + C (rpagur) = CU ) + CO (), mornoTunock 22 kI TEMIOTHI.

DuTanenus oopa3zoBanus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmmu  NiO (o + C pagur) = Ni o + CO (. Onpenenure BO3MOXKHOE HaIlpaBICHHE
CaMOMPOU3BOJIBHOTO TEUEHUS PEaKLUU MIPU CTAaHAAPTHBIX YCIOBUSIX U Mpu Temmneparype 627°C.

BemecrtBo AH®95 (Kx/M0J1B) S8 (Ix/M0B*K)
NiO () -239,7 38
C (rpagur) 0 5,74
NI () 0 29,9
CO -110,5 197,4

B otBere ykakute 3HaueHus sHepruu ['mOOca mpM CTaHAAPTHBIX YCIOBUSX, IPU TEMIIEPAType
627°C n TemmepaTypy Hadaja peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3MeHsieTcst SHTPOIHS MPH Pa3JIoKEHNUH KapOOHAaTa KaJIbIHs?
a) yBEJIMYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCs T') HE 3HAIO
10. Mannas peakuus: 2KClO3 (rg) —2KCl (18)+30> (1), AH<O MOkeT caMOIIpou3BOJILHO IPOTEKATh
a) B IPsIMOM HarpaBleHUU B) HE MOXET MIPOTEKATh
0) B 00OpaTHOM HanpaBJICHUN I') HE 3Hal0

XuMHu4yeckas KHHETHKA

B Ttecrax mo Teme «XuMuYecKas KHHETHKa»: MEPBOC, BTOPOE, TPEThE, YETBEPTOC U IATOC
3a7aHus oneHuBaroTea B 0,5 Oajuia; IIeCTOe, CEAbMOE, BOCBMOE, AEBIATOE M JecsaToe — B 1 Oami, a
OoJIMHHAAIATOE — B 2,5 Oanna.

Tect Ne 1

1. Pa3zpen xuMuu, U3y4aroIuii CKOPOCTH U MEXAHU3Mbl XUMUYECKUX PEAKIUH, Ha3bIBACTCS
a) XUMH4ecKasi TepMOIUHAMHKA
0) TEpMOXUMHS
B) XUMHUYECKasi KWHETHKA
2. CKOpOCTh XUMHUYECKOW PEaKIUH — 37O ...
a) BpeMs, 3a KOTOPOE MOJIHOCTHIO PacX0IyeTCsl OHO U3 UCXOIHBIX BEILECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €ANHUILY BPEMEHU B
enuHuIle o0bhemMa
B) KOJIMYECTBO BEIECTBA MTPOAYKTOB PEAKIINU K MOMEHTY OKOHYAHUS PEAKIIUU
3. B kakux eguHUIIAX BBIPAXaeTcs CKOPOCTh XUMUYECKOU PeaKIuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Ot kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMHUUECKHX PEAKIIHii?
a) OT IPUPOBI pearupyromux BeIecTB
0) oT TemmIepaTypsl
B) OT 00bEMa PEAKIIMOHHOTO COCY/a
5. CocrosiHEe XMMUYECKOTO PaBHOBECHS OOPATUMBIX IPOIIECCOB KOJIMUECTBEHHO XapaKTEPU3YyeTCs . . .
a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOJTYKTOB PEaKIIUU
0) SHEpruei aKTHBU3AIUN
B) KOHCTAHTOW paBHOBECHS
6. Kak 3anuceiBaercs Beipaxkenue i ckopoctd peakuud 4 NO ) + 6 HoO =4 NH3 ) + 5 O ()
a) V =k[NO][H.0]  6) V=K[NH3][0,] B)V =Kk[NOJ*[H.0]°
7. Kak 3anumiercs BeIpaKeHHUE JIJIs1 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]*



6) Kp = [C][D]/ [AI[B]
B) Kp = [A][B] “/ [C][D]

8. Kakoit OTPE30K HAa AUarpaMMe MoKa3bIBa€T 3HAYCHUE TCIJIOBOI'O 3(1)(1)6KT8, peaKHI/II/I?
al E. %

5) 2

B) 3

v

XOJl peaKiuu

9. UYt0 MOXHO CKa3aTh O PeaKIuu, H300paKeHHOM Ha Tuarpamme K Borpocy 87

a) 9K30TEepMHUYECKasl pPeaKIIHs

0) PHIOTEpMUYECKAs PEaAKITUs

B) PEaKIHsI OMIMCHIBAET COCTOSTHUE PABHOBECHSI
10. PaBHOBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO, , AH>0
CMeEILIAaeTCsl BJIEBO.

a) MY MOHIKEHUU TeMIepaTyphbl

0) IIpY MOBBIIICHUN TEMIICPATYPHI

B) MPY MOBBIIICHUH JABICHUS
11. Jina peakuuu Cqo) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PaBHOBECUS paBHA
0,8. PaBHOBecHast KOHIIEHTpaIUsl BOJOpOAa paBHa 1,2 Moib/11. BeIYucInTe HCXOMHYIO KOHIIEHTPAIUIO
BOJOpPOJA.

a)l1,2

0) 3,5

B) 5,0

PacrBopbI

B tecrax mo teme «PacTBoph»: mepBoe 3agaHue olleHnBaeTcs B 1 6amm; BTopoe, TpeThe,
YEeTBEPTOE, MATOE U IIeCToe 3a1anus - B 1,5 6ainmna; ceapmoe, BOCbMOE, IEBSATOE U JIECITOE — B
0,5 Gamna.

Tect Nel

1. Insa ypaBuenus peaknun Cu SO4 + KOH —... cokpalieHHOe HOHHOE ypaBHEHHUE 3aITUIICTCS B BUJIE
1) 2K* + SO4* = K,S0,
2) Cu* +S04 +2K" + 20H™ = Cu(OH),{ + K,S0,
3) CuSO, + 20H™ = Cu(OH),d + SO,*
4) Cu*" +20H = Cu(OH).4
2. Macca (B r) xnopuza Hatpust B 300 M1 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCI10, paBHO
N1 2)2 3)11 4) 13

4. Inst nogasieHus runponusa xiaopuna xpoma (I1I) cnemyer

1) 1m00aBUTH CONITHYIO KUCIOTY

2) 100aBUTH IIEI0Yb

3) pa3baBUTH PacTBOP BOJIOM

4) TOBBICHTH TEMIEPATypy
5. B paszbaBieHHOM pacTBOpe, IPUTOTOBICHHBIM M3 THMAPOCYNb(ara KanabIUs U BOJbI, CymMMa
K03 (HUIIMEHTOB B YpaBHECHUH HEOOPATUMOMN TUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PacTBopHMOCTS OKcanata cepeGpa pasHa 3,27-10 r/ 100r H,O. Onpeaennre npon3BeicHne
pactBopumoct AgyC,04
1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°

7. MaccoBast 10151 pacCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIIICHHE

1) Macchl BelecTBa K Macce BOJIbI

2) KOJMYECTBa BElIeCTBA K 00BEMY BOIbI

3) Macchl BEIIECTBA K MAacce pacTBOpa

4) KoJHMYeCTBa BEIIECTBA K 00bEMY pacTBOpa
8. K crabpIM 371eKTpOIrTaM OTHOCUTCS ...

1) rEaPOKCHI aMMOHHS

2) TUAPOKCH] KaJIus

3)  XJIOpH[ KaJIbIUs

4) MaprasioBas KHUCIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO MM KHCIYIO CPE.y.
[IprunHO#i 3TOTO ABIAETCS ...

1) osnekTponu3 comeii

2) IUCTIPOIOPIIMOHHPOBAHKE COJICH

3) ruapaTHpOBAaHHUE COJICH

4) rTHOpONH3 COJCH
10.3nauenune PH uucroii Bomsl pu 25°C cocraisieT

N1 2)7 3)0 4) 10
JlucnepcHblie cCUCTEMBI

B Tectax mo Teme «/lucnepcHbie cucTeMBbI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOE 3a/1aHUs
olieHuBaroTcd B 1 OauI; ISATOE U IIECTOE 3a0aHus - B 3 Oaja.

Tect Nel

1. VYxaxwurte pa3Mepbl YaCTUI[ KOJUTOMIHBIX CUCTEM

1) wmenbie 1 Hm

2)  O6ombme 100 HM

3) ot 1umgo 100 am
2. Kakue wOHBI CMOCOOHBI BBI3BATH KOATYIAIMIO KOJUIOWAA, YAaCTHIIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIH 3apsi?

1) KaTHuOHBI

2)  aHUOHBI

3)  TOJSIPHBIE MOJIEKYIT
3. JI7st Kakoro 3JeKTPOJIUTA MOPOT KOATYIISIMH KOJIOM/IA C MOJOXKHUTEILHO 3apsHKCHHON YacTHIICH
JIOJDKEH ObITh HAUMEHBIINM?

1)  xuopun Kanus

2)  cymbdar Kanus

3) oprodocdar kamus
4.  Murenna 305 UMEET CTPOSHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOM AJICKTPOJIMT UTPACT POJIb HOHHOTO CTabMIM3aTopa’?

1)  xmopwun xenesa (1)

2) BOja

3)  rUApOKCH] Kaus
5. Ilpu B3ammoneiictBuu 20 M 0,001H mwmrpara cBunma (II) ¢ 10 mum 0,02H cynbdara kamus
obpasyercs 30ib cynbdara ceunia (). K kakomy smekTpoay MODKHBI MEepeMenaThCsi YacTHIIbI
JUCTIEPCHOM (ha3bl PH JIEKTPOIU3E?

1) HaAXOAATCS B COCTOSIHMU JUHAMHYECKOTO PABHOBECHS

2) K Karomy



3) kanomy
6. B aBe koa0Os1 HamuTO 10 50 MIT 30151 THAPOKCHIA kee3a. [ Toro yToObl BEI3BaTh KOATYJISIIUIO
30514 TOTpedoBasIoch 100aBUThH: B epByto — 5,3 mut 1H pactBopa xmopuaa kanus; B Apyryto — 18,7 mi
0,001H pactBopa dochara Harpus. Berauciaure mopor KoaryJsiuy Kaxaoro 3JIeKTPOJINTA.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE NMpoueCChI
B Ttecrax mo teMe «OKHCIUTEIBHO-BOCCTAaHOBUTEILHEIC ImponecCh»: MEPBOC, BTOPOEC, TPECTHE,

4EeTBEPTOE U MATOE 3amaHus orieHuBaroTcs B 0,5 6amna; mecroe — B 1 6amr; ceqpMoe U BOCbMOE — B 2
Oaina, a AeBsiToe — B 2,5 0aJIOB.

Tecr Ne 1
1. OxucnuTens — 3T0 aTOM, MOJIEKYJIAa WK UOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJICKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. IIporiecc BocCTaHOBJIEHHSI UMEET MECTO B CIIydae, KOTja ...
1) HEUTpPaJIbHBIE aTOMBI IIPEBPALLAIOTCS B IIOJI0KUTEIBHO-3aPSKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsi/i NOHA YMEHBIIAETCS
3) OTpHULATENIbHBIN 3aps]] HOHA YBEJIUYUBACTCS
3. 3 npeacraBieHHbIx HIKe peakuuii K OBP nmucniponopiimoHnpoBaHust MPUHAIIEHKHT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1)  mMeraibl, BOJOPOI, YIICPOI
2)  aKTHBHBIC HEMETAJIBI
3)  2JEeMEHTHI, HAXOISIINECs B CPEIHEH YaCTH MEPUOANICCKON CHCTEMBI
5. CreneHr OKMCIIEHHUS KHCIIOPO/ia a) B BOJIE M 0) B TIEPOKCHUJIE BOJIOPO/1a COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-20)-1
6. Ilepmanranar kanmus B OBP, mpoTekaromux B KHCIIOH cpelie, BOCCTaHABIUBACTCS JIO ...
1)  karnona Mn?*
2)  manraHar-nona MnO,*
3)  oxkcuma mapranma (I11) MnO
7. B peakiun, nporekatoreii mo cxeme CrSz + KNO; 2 KyCrO, + K;SO4 + NO okucienuto
MIOJIBEPTAIOTCS CIIETYIONINE AIIEMEHTHI ...
1) aszor mcepa
2)  cepau Xpom
3)  XpoM u a3or
8. Cymma ko3 punimeHToB B peakiuu, MpuBeIeHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3¢ ¢unrentos B peakiiud KMnOy4 + HClyoy,, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1me CHCTEMBI

B Tecrax mo Teme «DIEKTPOXMMHUYECKHUE CHCTEMBI»: MEpBOE, BTOPOEC W TATOC 3aTaHUS
orieHUBarOTCs B 1 6ar; TpeThe U yeTBepToe 3aaanus— B 1,5 6anna; mecroe u ceapmoe — B 2 Oasa.

Tect Nel
1. DJIEKTPOAHBIN MOTEHIMAT ONPEIETAIOT 0 YPABHEHHUIO ...



1) Hepucra

2) Menneneesa-Kianeiipona
3) Bonpumana
4) Appennyca
2. Paccuwuraiite DJIC ramsBanudeckoro snementa Mg|MgSOy||CuSO4|Cu mpu cranmapTHBIX
YCIIOBHUSX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue npotykThl 00pa3yroTcs Ha KaTo/ie Py JICKTPOIIU3e pacTBOpa HUTpara cepedpa?
1) BOJOPOT
2) cepedpo
3) a30THas KHCJIOTa
4) KHCIIOPOJT
4.  VYkaxure cyMMy Ko3(D(PHUIIMEHTOB B ypaBHEHUU JIEKTPOIN3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TOpUBEJACHHBIX  OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B MPSMOM HalpaBJICHUH?
1). FeSO4 + Cu —...
2) CuSOy4 + Fe —...
3) CuSO4 + Na —...
4) HCl + Cu —...
6. Berunciute mMaccy HHMHKA, MOJYYEHHOTO MPH JJIEKTPOJHM3e Cyibdara IUHKA, KOTOPBIH
npoBowin B TeueHue 20 cek mpu cuiie Toka 1A
1) 2,1:107
2) 0,05
3) 0,013
4) 6,7-107
7. [IpuBenutTe CXEMbl DIEKTPOAHBIX MPOIECCOB W MOJICKYJISPHOE YpPaBHEHHE pEaKIIuH,

MPOTEKAOIIEH TPU AIEKTPOXUMUYECKOW KOPpO3uHU TajbBaHomapel Zn|Mg B cepHokucioi cpezne. B
OTBETE YKOXKUTE CyMMY KO3()(DUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.

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

BueaynuTopHass caMocTosATesbHAsA paboTa OOYYAIOIIMXCS OCYIIECTBISETCS B BHJIE
M3YyUYEHHs JTUTEpaTyphbl MO COOTBETCTBYIOIEMY pa3feldy C NpopabOTKOM marepuana; oQpopMIICHHS
OTYETOB M0 JJAOOPATOPHBIM pabOTaM U BBINOIHEHUS JOMALTHUX 3a/IlaHUH.

BapuaHThI TeMATHYECKHX JIOMAIIHUX 32/IaHUii IJIs1 BHEAYAUTOPHOU CaMOCTOSATEIHLHO PadoTh
CTYAEHTOB 110 TeMaM

Jomaninee 3aganue Ne 1

o TeMe «XuMH4YecKasa TEPMOANHAMHUKA)

B nomanraem 3aganuu mo TeMe «XMMUYECKas TEPMOJUHAMUKAY: TIEpBasi 3a/1aya OLIEHUBACTCS B
2,5 6anna; BTopas — B 1,5 6amia; Tpeths — B 1 Gasr.



3amaga Nel
Ja peakunn CHy ) + CO2 () = 2 CO () + 2 Hy () ompenenure BO3MOKHOE HAaIIPaBICHHE

CaMOIIPOU3BOJILHOTO TEUCHHSI PEAKIIUU MPU CTAHJAPTHBIX YCIOBHSX M IpH Temmeparype T = 927 o,
€CJIM TEIUIOBOM 3((dEKT peakuu J0 3aJaHHOW TeMIEpaTyphbl HE U3MEHUTCS. Y KQXKHUTE: a) BBIICISCTCS
WIM TIOTJIONIAeTCS JHEPrHs B XOAC peaknuu; 0) NpUYMHY HAWIEHHOTO W3MEHCHHS DHTPOIIHH.
PaccunraiiTe TemmepaTypy Hadajga peaKiuu.

3amaga No2

Beraucnure Temnosoit agdext peakuun: CaCs () + 2 HoOyy = Ca(OH);, ) + CoHy (), nonb3yscs
CTaHJIAPTHBIMU TEIUIOTAMU OOpa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIH
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgauga Ne3

[To TepMOXUMHYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hy ) + CO2 ) = CO ) + Hz O(py. TepmoxumMHuyYeCcKre ypaBHEHHS:

a) Hp ™t 240 = H,0O (M) AH =-241,9 x]Ix;

6) 2CO o T O, ® = 2 CO, () AH =-566,2 x]Ix.

Jomainnee 3aanme Ne 2

no TeMe « XuMHYeCKasi KHHETHKA)

B nomamnem 3amanum 1o teme «XuMHUYECKas KHHETHUKa»: TepBas 3a7ada oleHuBaercs B 1,5
Oaya; Bropasi — B 0,5 Gania; TpeThs, YeTBepTas U msaTas — B 1 Ga.

3amaga Nel
Peaknusa nporekaer no ypasHeHuto: Oy ) 2 CO ) = 2 CO; (. HavaneHble KOHUEHTpanuu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 monb/n. Bo ckonbko pa3 u3aMeHUTCS
CKOpOCTh MpsMON peakiuu, korna npopearupyetr 30% CO? Bo CKOIbKO pa3 MU3MEHATCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €Cu YBEJIHNYUTh JaBJIeHHE B CHCTEMe B JBa pasa?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEIIECTBA BCTYNAaeT B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIUI0 TPH
temneparype 200 °C, ecm TEMIIEPATYPHBIN KO3PPUIMEHT CKOPOCTU peakiuu paBeH 2. Bo ckonbko
pa3 U3MEHUTCA MPU 3TOM CKOPOCTh peaKuu?

3amaga Ne3

Hailinute HauanbHble KOHIEHTPALMU UCXOAHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIIUU:
Fe () + H2O (5 = FeO ) + Ha (1), eciin paBHOBECHBIE KOHIEHTPALMH PEarupyONIUX BEIIECTB PAaBHBI:
[H,0]=0,3momb/1, [Hz] = 0,4 Momnb/m.

3amaya Ne4

Jia peakumonnon cucremel: CO )y + HyO ) = CO2 (y + Hz () HavanbHBIC KOHIEHTpAaLUU
paBubl: [H20] = 0,5 momnw/a, [CO] = 0,6 monw/n. Onpeaennute KOHIIEHTPAIIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJTH KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripazute uepe3 KOHIEHTpAIUU PeareéHTOB KOHCTAHThl PABHOBECHSI CIEAYIOIINX PEAKIIHi:

Nz(r) +3 Hz(r) =2 NH3(r), AH = -92,2 KJI)K,
COQ(I—) +C ) = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =COs ™t Hz(r), AH = -41,1 x]Ix.

VKaxuTe HanpaBJIeHUE CMEIIEHUS XUMUUYECKOTO0 PABHOBECHS ATUX PEAKLU: a) MPU MOHWKEHUU
TeMIIepaTyphl, €CJIM JaBJIEHWE IOCTOSIHHO, O) TpH TOBBIIICHUU MJAaBJICHHUS, €CIIH TeMIlepaTypa
MOCTOSIHHA.

Jlomanrnee 3aganme Ne 3

no reme «Pacreopen»

B nomamHem 3amanuu 1o teme «PacTBOpBI»: IepBasi, BTOpas, TPEThs M IATas 3aaadu
orieHuBaercs B 1 Oamt; werBepTas u mectast — B 0,5 6amna.



3amaya Nel
B xakom o0beme Bojwl ciaeayer pactBopuTh 1351 SnCly mis monyuenus 3M pacTBopa XJiopuaa

osnosa (1) ¢ mmorHocteio p = 1,405 r/mn?

PaccuuTaiite: a) MaccoByIO JOJII0 BEIIECTBA B pacTBOpE; 0) MOJSPHYIO KOHIICHTPALIUIO
9KBUBAJICHTA; B) MOJISUIBHOCTD; ) TUTP; /1) MOJIbHYIO IOJIFO BEIIECTBA B PaCTBOPE.

3amaua Ne2

3aKOHYMTE MOJICKYISIPHBIC W HAIMIIMTE COKPAICHHbIE WMOHHBIC YpPAaBHCHUS pEaKIHUii
B3aUMOJIEHCTBHS CIICIYIONIMX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO,4 —

Sb(OH)3; + NaOH —

3amaua Ne3

CocraBbTe 110 J[Ba MOJIEKYJISIPHBIX YPABHEHUS PEAKIIUH K CJIETYIONIMM HOHHBIM:

Ba®t + CrO42' — BaCrOy;
NH," + OH — NH,OH;
ZnS + 2H" — Zn*" + H,S

3aaua Ne4
Beruucnure pH 0,05M pacTBOpa cepHOM KUCIIOTHI.

3agauda Ne5

Kakue u3 ciaenyromux coseit moasepratorces ruaponusy: NaySiOs. Cu(NOs),. KBr? Cocrasbte
VMOHHBIE U MOJIEKYJSpHbIE YPaBHEHMs TWIPOJIM3a COOTBETCTBYIOIMX coneld. Kakoe 3nauenune pH (<
WIN> 7) UMEIOT PACcTBOPBI ATUX COJIEH?

3amaga Ne6

Haiinute npoussenenue pacrsopumoctu PbCly, ecu B 200 mut Boab! pactBopsiercs 2,17 T aToro
COETUHEHUSI.

oMvamHee 3aganaue Ne 4

no TeMe «OKUCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE nmpoueccnn

B nomamnem 3amanuu mo Teme «OKHUCIUTENbHO-BOCCTAHOBHUTENBHBIE IPOILIECCHI»: TepBas
3a/1aua olieHuBaeTcs B 1,5 6ana; Bropas — B 2,5 Oauta; Tpetbs — B 1 Gast.

3amayga Nel

[Tonbepute KOAPDPUIMEHTHI B YpPaBHEHUSX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIH.
VKaxuTre TUIl KaXKJI0M peaklvu.

PaccunTaiiTe SJEKTPOABMKYINYIO CHIy W OIPEIEIUTE HAMpaBJICHHE CaMOIPOU3BOIBLHOIO
MPOTEKaHUsl IEPBOM PEAKLMU NPU CTAHIAPTHBIX YCJIOBHUSAX, UCIOJIB3Yys 3HAYEHUSI OKHCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHIINAIOB:

HJ + H3PO4 — J, + H3PO3; + H,O

HNO, — HNO3z; + NO + H,0

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,0

NH;ReO, + H, — Re + NH;+ H»0O

KBrO — O, + KBr

3amaga Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM:

KMnO,4 + NaNO, + H,0O —

NaCrO; + H,0, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O;+ C —



Mg + HNO;3 (pa36) —

3amaua Ne3

Haubl aBe okuciurtenbHo-BocctaHoBuTenbHBIC mapel: KNO,, KNOsz; u Pb(NOs),, PbO,.
[Tonb3ysick TaOnWIEH CTaHIAPTHBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX IMOTCHIIMAIOB, COCTAaBbTE
ypaBHCHHE BO3MOKHOM peakuuu B ykasanHoi cpeae (HNOs). Paccumraiite 3HadeHue
3JIEKTPOJBHKYILEH CUIIBI PEAKLIHH.

Jlomanrnee 3aganme Ne 5

10 TEME <<3neKTp0ngnqec1¢ne CHUCTEMBI»

B nomarneM 3aanuu 1o TeMe « NeKTPOXUMHUECKUE CUCTEMBI»: TIepBas 3a/1aua OIICHUBACTCS B
1 6amr; BTOpas — B 1,5 Oamna; Tpetbs — B 2,5 Gaa.

3amaga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS SJEKTPOAHBIX IPOLECCOB U  MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOpPa3yIOIIed peakuu, MpOTEeKalome npu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqbBaHUYEeCKOro 3J€MEHTa MPU CTaHIAPTHBIX
YCIIOBHSX.

[TpuHsIB MOTEHIMAN aHOAA PaBHBIM CTaHAAPTHOMY 3HAUEHHUIO, PACCUUTANUTE KOHIICHTPAIIUIO
KaTHOHOB MeTaJyla B KaTOJAHOM pacTtBope, npu Kortopoi DJIC rampBaHHMUECKOTO JIIEMEHTa
ymenbutcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJIEKTPOJHBIX MPOILECCOB U MOJIGKYJSIPHbIE ypaBHEHUS peaKkluH,
MPOTEKAIOIINX TIPH AIIEKTPOXUMHUYECKOH Kopposuu raimbBaHonapbl Co/Ni: a) B Kucioit cpene; 6) BO
BIIQ)KHOM BO3/YXE€.

Ornpenenure yObUIb MAacchl aHoja MPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MHUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3

CocTaBbTe JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS ODIIEKTPOJHBIX TMPOIECCOB (aHOA HWHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINHU, IIPOUCXOISIIEH MTPH AIIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Bbruucnure ¢akTuueckoe KOJUYECTBO MeTayljia, MOJYYEHHOI'O Ha KaTojae MpH 3JIEKTPOoJu3e
Co(NO3),, ecitu 3JIEKTPOIIH3 MTPOBOAMIN B TeueHnn 1 4. Beixoa Meramia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIC IPUYNHBI YMEHBIIIEHHUS BBIX0/1a METAJLIA TI0O CPABHEHHIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMHUecKas TEPMOIUHAMUKA»

OCHOBBI XUMHUYECKOM TEPMOJUHAMUKHU: TIOHATHE CUCTEMBI, BUJbI CUCTEM.
TepmoauHaMudeckue napameTpsl 1 (PYHKIIMU COCTOSIHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

ITepBblii 3aKOH TEPMOIMHAMUKH (BBIBOJ).

OHTaIbNMs KaK QYHKIIUS COCTOSHUS CUCTEMBI. DHTAJbIINS 00pa30BaHMsI BELECTBA.
TennoBoil apdexT xumudeckoit peakuuu. GakTopsl, BAUSIONME HA TEIIOBOH ekt
XUMHYECKON PEaKIUH.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnenctBus m3 3akoHa ['ecca.

9.  DHrpomnus Kak QYHKIUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aK0OH TepMOANHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m606ca.

13. HanpasieHue caMONpoOn3BOIBHOTO MPOTEKAHNS XUMHUECKUX PEAKIIUH.

ok wndE

KOHTpO.]'IbHBIe BOIIPOCHI IO TEME «XHMHYeCKasd KHHETHKA)



Xumuyeckasi KuHeTuka. CKOpOCTh XUMUYECKOW PEAKIIMU U METO/IbI €€ PEeryIMpOBaHUSI.
Bnusinue KoHLIEHTpaluy Ha CKOPOCTh XMMHUUYECKOM peakinu (3aKOH JEHCTBYIOIUX MAacce).
BnusiHue TemrepaTypbl Ha CKOPOCTh XUMudeckoi peakiuu. [Ipasuio Bant — N'odda.
Teopus akTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DHeprus akTUBallUM. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCA. DHEpreTudeckas JuarpaMmma.

Kpuas MakcBemia — boibsiiMana. DHepreTuieckuii 6apbep.

Karanutuueckue cCUCTEMBI.

Biisinue xaTanu3aropa Ha CKOPOCTbh XUMUYECKON PEaKIUU.

0. T'oMoreHHBII U TETEPOTCHHBINA KaTaJIn3.

11. KonebaTenbHbIe PEaKITUH.

12. Xummuaeckoe paBHOBecue. OOpaTrMbie 1 HEOOPATUMBIE PEAKITHH.

13. KoHcTanTa XMMUYECKOTO paBHOBECHSI.

14. Cwmemenue xumuueckoro pasaoBecus. [Ipunnun Jle-1llarense.

15. BnwusHHe KOHIEHTPALWH, JABICHUS U TEMIIEPaTypPHI.

16. ®da3oBbie paBHOBECHS.

17. ®da3oBble nuarpaMMsbl sl OTHOKOMIOHEHTHBIX CUCTEM.

HOoo~NoOOhWDE

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOPLI»

1.  Ilousarue pactBopa. PactBopumocTs BemiecTBa. PacTBopuMocTh rasa.
2. PactBopsl. CriocoObl BbIpak€HUsI KOHLIEHTPALMKM pacTBOPOB (MaccoBas J10Jis1, MOJISIpHast
KOHLOCHTpalMA, MOJIApHasA KOHICHTPAalHAd SKBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3.  KonnuratusHble cBOHCTBa pacTBOPOB. M 1eanbHbIN pacTBOP.

4.  3axonsl Payns: I (Tonomerpuueckuii) u |l (30ynockonueckuii 1 KpUOCKOIUYECKHI ).

5. Ocwmoc. OcMmoTuyeckoe napienne. Cxema 0CMOMETpA.

6. KucnorHo-ocHOBHBIE B3aUMO/IEHCTBHSI BEIIECTB.

7. HoHHasg Teopusi KUCIOT U OCHOBaHUI AppeHuyca. OCHOBHbIE MOHATUS U IOJIOXKEHUSI TEOPUU
Appennyca.

8.  Jluccommamusi KUCIOT, OCHOBAaHUH W COJICH C TOYKH 3PCHUS MOHHOW TeOpHH AppeHHyca
(mpumepsl).

9.  Crenens nucconmanuu. CUITBHBIE U CTA0BIC DIIEKTPOJIUTHL.

10. duccoumanus cnaObIx 371eKTpoauToB. KoHcTaHTa qucconuanuy.

11. 3akon pazbasieHust OcTBanpja.

12. Peakuuu MOHHOTO OOMEHA MEXIYy JIEKTPOIIUTaMH (Ha MpUMepe peakuuii oopa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKa U ra3a).

13. TIpousBeneHne pacCTBOPUMOCTH.

14. Honnoe nmpousBeaeHue BOIbI. BOIOpOIHBIN U THAPOKCUIIEHBIN MTOKA3aTEeIH.

15. Tunponus coneit. Tumsl rugponn3a coieu.

16. KommuecTBeHHBIE XapaKTEPUCTUKH MPOIIECCa THIPOIIN3A.

17. ®axTopsl, BIUAIONIKE HA TPOLIECC THAPOITU3A.

KoHnTpoJbHbIe BOonpockl 10 TeMe «/lucnepcHbie CHCTEMbD)

I'ereporennsie cmecu. JlucriepcHbIE CUCTEMBI.

HucnepcHocth. Kitaccuduxaruy qucnepcHbIX CHCTEM.
Komnouansie pactBopsl. JInoguinbHbie 1 110GOOHBIE KOJTOUIBL.
CriocoObI osTy4eHHsl KOJIJIOUAHBIX PAaCTBOPOB.

CrpoeHHE KOJIOUIHBIX YaCTHULL.

[IpaBuno ®asHca — [leckoBa.

Y CTONYMBOCTD KOJUIOUAHBIX cucTeM. CTabuIn3aTopsl.
Koarynsmust mnodunbHbIX 1 THO0(POOHBIX KOJIIIOUIOB.
CenumeHTanys KOJUIOUI0B.

CoNoOR~LNE



10.
11.
12.
13.
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Koarynsiuust KOJUIOUAHBIX PACTBOPOB 3JIEKTPOTUTAMHU.
[TpaBumno lynsie — lMapau. Koarynupyrormias cnocoOHOCTb.
OnTHyeckue CBOMCTBAa KOJUIOUAHBIX PACTBOPOB.
DNeKTpUUecKHUe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KounTtposbHbie Bonpockl 10 TeMe «OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE
npouecch»

OCHOBHBIE IOHATHS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi.
OKuCIUTENBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEIIECTB.

Baxueliye okucauTeIM ¥ BOCCTAHOBUTEH.

Tumbl OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIX PEaKIUil (IIPUMEPHI).
OKuUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN TOTEHLIUAIL.

VYpasuenue HepHcra.

CocraBieHrEe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.

HaHpaBHeHI/Ie OKHUCINTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTp0XI/IMI/I‘leCKI/Ie CHUCTEMBI»

DIIeKTpOXUMHUYECKHEe CUCTeMBI. Kitaccudukanust a3IeKTpOXUMHUYECKHUX TTPOLIECCOB.
DIIEKTPOXUMUYECKHE TTPOLIECCHI, MPOTEKAIOIINE HAa TPAHUIIEC pa3/iena «MeTall — pacTBOP».
I"anpBann4eckuii s3emMenT Januans — Sxkoou.

DIIEKTPOABMKYIIAS CUJIA TaJIbBAHUYECKOTO JIEMEHTA.

N3MepeHne »sIAEKTPOIHBIX MOTEHUUAJIOB. Psa  CTaHAAPTHBIX AJIEKTPOJHBIX IMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX IMOJIOKCHUCM B pAOY HaHpﬂ)KeHI/H/I

6.  VYpasuenue HepHcra.

7.  DIEKTpOJu3 pacIuiaBoB M pacTBOpoB. KaToHbIE M aHOIHBIE MTPOIIECCHI.
8. O0benunennsiii 3akoH dapanes. Beixon mo Toky.

9.  Koppo3sus meramnos. Knaccudukaiuss KOppo3HOHHBIX MIPOIIECCOB.

10. Xwumwudeckas KOppo3usl.

11. DnexTpoxumuuecKkas Koppo3us. AHOJAHOE OKUCIIEHHE METalljia M KaTOJIHOe BOCCTaHOBJICHUE
OKHCITUTES.

12. Tlpumepsl KOPpPO3UH B KUCIIOH cpesie U aTMOC(hepHON KOPPO3UH.

13. CkopocTh KOPPO3HH.

14. 3ammTa METaNIOB OT KOPPO3HH.

15. 3ammTHBIC TOKPBITUS.

16. DnexTpoXxuMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3UU METAIIJIOB.

17. Xumudeckue UCTOYHHUKHU TOKA. | aTbBaHMYECKHIA DIIEMEHT.

18. XumHUecKue NCTOYHUKH TOKA. AKKYMYIISTOPHI.

19. Xwumnueckue UCTOYHUKHU TOKA. TOIIMBHBIC 2IEMEHTHI.



MMPUJIIOKEHUE 2

7. OueHOYHBbIE CPeCTBA /IJIs MPOBeeHHs IPOMEKYTOYHOM aTTecTAlluH
[IpomexyTouHas  aTTecTtalus UMEET  LEJIbI0  ONPEAETUTh  CTENeHb  JIOCTHXKEHHS
3aIJTAHUPOBAHHBIX PE3YIHTATOB O0YUEHUS 0 JUCIHUILTHHE 32 ONPEICIICHHBIN Mepro]l 00ydeHUsI.

a) Ilnmanupyemble pe3yJbTaTbl 00yUYeHHs] M OLIEHOYHbIE CPeACTBA /Jisl NMPOBeIeHUs!
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHJUKAaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIE CpelICTBA

OIIK-3: Cnnocoben IIPUMCHATD COOTBGTCTBYI-OH_II/Iﬁ (bI/ISI/IKO-MaTeMaTI/I‘IeCKI/Iﬁ arrapar, MCTOJAbl aHaJIn3a U MOJACIIUPOBAHUS, TCOPCTUICCKOT'O U
OKCIICPUMCHTAJIIbHOT'O HCCIICAOBAHUA ITPU PCIICHUN HpO(i)eCCI/IOHaJ'ILHBIX 3aaa4

OIIK-3.1

Hcnonb3yer MeTombI
MOJICTMPOBAHMUSL  MPU  PEUICHUHU
npodeccuoHaATBEHBIX 3aad4,
MOJICTUPOBAHUM U MPOCKTUPOBAHUU
3HEProCUCTEM

aHallu3a H

Hepeqenb meopemu4ecKux 60npocoeé

1. OcCHOBHBIE METO/IbI XUMHUYECKOTO aHAIM3A.
2. OcHoBHBIE TPUOOPBI ¥ 00OPYAOBAHHE 11 XUMUYECKOTO aHAJIN3a BEIIECTB.
3. Mertoanku npoBeieHus onbITOB. [IpaBuiia TEXHUKHU O€30IaCHOCTH.

Ilpakmuueckue 3a0anus:

1. ns peakuuu CHy () + CO2 ) = 2 CO () + 2 Hy () onpenenute BO3MOKHOE HalpaBlICHUE
CaMOIIPOMU3BOJIBHOTO TEUEHUS PEaKIMU IIPU CTAaHAAPTHBIX YCJIOBUSX U Npu Temmeparype T
=927°C, eciu TemwoBoii 3¢ (deKT peakuu 10 3aJaHHOW TeMIepaTyphbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIACTCS SHEPrHs B XOJAE peakiuu;, 0) MPUUMHY HaWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Beipa3uTe uepe3 KOHIEHTPAIIMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIIEAYIOIINX PEaKIHi
Nory + 3 Hory = 2 NH3y, AH = -92,2 xJIk. Ykaxkure HanpaBlICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI STUX peaKUui: a) NPH MOHWKEHUHU TEMIEPaTyphl, €CIH JIaBJICHUE MMOCTOSHHO; 0) Ipu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKoJIbKO MUJUTHIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C IJIOTHOCTHIO 1,84 1/mMit
notpedyercst uist npurorosnenus 2 1 0,25M pactBopa?

4. Kakue w3 cueayromux coseil moasepraiorcs ruaponnsy: NapSiOz. Cu(NOs3),. KBr?
CocraBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHMs THApPOJIM3a COOTBETCTBYrOIUX coiei. Kakoe
3HaueHue pH (< nnn> 7) UMEIOT pacTBOPBI ATUX CoJieh?

5. 3o1b TUAPOKCHAA MarHus noxydeH nyrem cMemmBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUI MOJYYEHHOTO 3075 M HAIUIINATE
(bopMyIity ero MUIIEIUIBI.

6. PaccunraiiTe >7EKTPOABIKYIIYIO CHIIYy M OIPENEIUTE HAIPaBJICHUE CaMOIPOU3BOIBHOTO
MPOTEKAaHUS PEaKIMU TPHU CTAHAAPTHBIX YCIOBHSX, WCIONB3YS 3HAYEHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX NToTeHmanos HJ + H;PO, — J, + H3PO3; + H,0.

7. TlpuBemute cXeMbl 3JEKTPOAHBIX MPOIECCOB M MOJIEKYJISIPHBIE YPAaBHEHHUS PEaKIIMH,
MIPOTEKAIOIIUX MPHU ATEKTPOXUMUYECKOMN Koppo3un rajgbBaHonapsl Co/Ni: a) B kucioi cpene; 0) BO
BJIaXXHOM Bo3ayxe. Omnpenenute yObUIb MAacChl aHOJA MPHU KOPPO3UH B KUCIOH cpexne 3a 20 MuH,
€CJIH CKOpOCTh Kopposuu coctaBuia 0,01 r/4.




Kon

NHaukaTop 1OCTHIKEHUS

OueHouHsble cpecTBa

UH/MKaTopa KOMIIETEHIIH
8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS 3JIEKTPOAHBIX MPOLECCOB (AaHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE pPEaKLUu, Npoucxonduied mnpu siaekrtponause pacrBopa CoSOg,
Bbruucnure (dakruyeckoe KOJIMUYECTBO MeTalla, IOJYYEHHOIO Ha KaToJe IpH 3JIEKTPOJIM3e
Co(NOg)2, eciu 3JIeKTpOJIM3 MPOBOAWIN B TeueHuu 1 4. Beixom meramia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHbIE IPUYMHBI YMEHBIICHUS BBIX0/a METaJlIa TI0 CPABHEHHIO C PACUETHBIM.
9. IlpoBecTy aHanu3 BAUSHUS KOHIIEHTPALUH HAa CKOPOCTh XMMUYECKON peaKIiu
Na,S,03 + H,SO4 = S + SO, + Na,;SO4 + HyO mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectn
00pabOTKy TMOJNIy4eHHBIX JIAaHHBIX C HCIIOJB30BAaHHMEM COBPEMEHHBIX  HMH(OPMAIIMOHHBIX
TEXHOJIOTUH. Pe3ynbTaThl ONTOB NpeACTaBUTH B BUJE TaOIMIIbI 1.
Tabnuna 1
Howmep O0beM, M1 KoHuenrpanus Bpems CxkopocTb
onbiTa | NaS;0;3 H,O H,SO4 Na,S,03, 102 | noseienus peaxiumu, 102,
MOJIB/JI MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 3) 2 3,9
4 4 4 2 95,2
5 5 3 2 6,5
ITo nanHbIM TabaUIB! 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHIEHTpaIUU
THOCYNb(aTa HATpUs, OTIOKHB Ha ocu abcuucc KoHeHTpamuioo NaS;Os, a Ha OcH OpAMHAT —
CKOpPOCTb PEaKLnu.
CraenaTh BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEAKIMU OT KOHLEHTPAIMU THOCYIb(aTa HaTpus.
OIIK-3.2 Crnocoben MIPUMEHSATD Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOLIHH ¢uzuko- | 1. OCHOBBI XMMHYECKOH TEPMOAMHAMHUKH: CHCTEMa, TEPMOJMHAMUYECKHE TapaMeTphl
MaTeMaTUYeCKUi  ammapar  Ipu | CUCTeMBI, ()YHKIIUU COCTOSHUS cUCTeMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
TEOPETUUECKOM u|2. DHepreTrKa XMMUYECKUX MPOIECCOB.
HKCHEPUMEHTATBHOM HCCIIEOBAaHUH | 3. OnTanenus. 3akoH ['ecca U cIeICTBHS U3 HETO.
B peleHnu 3ajad | 4. OHTponus. YpaBHeHue bonbiMana. Bropoii u TpeTtnii 3aK0OHbI TEPMOINHAMUKHU.
sHEeprocOepeKeHus 5. Oneprus [m06ca. HanpapneHnss XUMUYECKHUX MPOLIECCOB.
6.

Xumuueckass kKuHeTuka. CKOpoCcTh XUMHUECKON peakuuu. CpeHssi U UCTUHHAST CKOPOCTH
peakuuu. Kunetnueckas kpusasl.




Kon
WHIUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHI[UHA

OueHouHsble cpecTBa

7 CKOpOCTh peaklUuy U METOIbI €€ peryIupoBaHusl.

8. Bnustnue Temmniepatypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIA KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTAIIMTUYECKUE CUCTEMBI. | OMOTE€HHBIN KaTaIu3.

11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTalu3.

12. Xumudeckoe paBHoBecHe. KOHCTaHTa XMUMUYECKOTO PABHOBECHSL.

13. Cwmemenne xumuueckoro pasHoBecus. [Ipunnun Jle larense.

14. PactBopsl. CiocoObI BEIpaKEHHS KOHIICHTPAIIMH PACTBOPOB.

15. PactBopsI 251ekTpoauToB. CTENEeHb U KOHCTaHTA 3JEKTPOJIUTUYECKON JUCCOLMALNU. 3aKOH
pazbaBnenust OcTBabaA.

16. Jucconumanus KucioT, OCHOBaHUM, conieil. AM(OTEpHBIE AIEKTPOIUTHI.

17. PactBopuMocTs. [IpousBeaeHne pacTBOpUMOCTH. Y CIIOBUE 00pa30BaHus U PACTBOPEHHUS
OCaJIKOB.

18. Hucconmanus Boasl. MonHoe npoussenenue Boasl. pH.

19. I'maponus coneil. CTeneHp U KOHCTaHTa TUAPOJIN3A.

20. Hucnepcueie cuctemsl. Knnaccuduxanus. JlnodpunbHbie 1 110POOHBIE KOIIOUIBI.

21. CrpoeHne KOJTOUTHBIX YaCTHLL.

22. Koarymnsmust KoJIsTOuaHbIX pacCTBOPOB.

23. OKuCIUTENBbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BellecTB. Kiaccudukanus oKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH.

24. DIEKTPOXUMHUECKHE CUCTEMBI. 3aKkoHbl Dapanes. DNeKTPOAHBIN MOTEHIUAIL.

25. [NanpBarmveckwmii amemenT Jlarauansa Sxoown.

26. DNEKTPOXUMHUYECKHE CUCTEMBI: 3JIEKTPOJIN3 paciliaBoB. [ [puMeHenne anexTponmsa.

27. DNEeKTPOIN3. AHOIHBIA M KaTOAHBIN MPOLIECCHI MPU AJIEKTPOIU3E pacTBOpoB. [IpumeHeHune
AIIEKTPOJIN3A.

28. Kopposus. Buast kopposuu. CriocoOb! 3auThl METAIIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anus:

1. Hammcare 5S1eKTpOHHBIE YpaBHEHHsS JJIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromield peakuuu, BeUCIUTh DJ{C raJbBaHMYECKOTO 3JEMEHTa, €CI KOHIIEHTPAaLUH
MOHOB METAJJIOB PaBHBI: [Al3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/]I.

2. Hancate MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUs peakiuii ruaponu3za coiei: KsPOys; Nap SOy,
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ZnC|2.

3. 3aKOHYUTH ypaBHEHUS PEaKIIUii, HAMMCAB UX B MOJICKYJISIPHON U MOHHOHN (popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, HyS + KOH —.

4. B 2 1 pactBopa runpokcuna kaneius conepxutcs 478,8 r Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH);); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil:

K>Cry,07 + FeSO4 + H,SO4 — , KMnO4 + Na,SO3 + HoO —.

6. HamumcaTtp 51E€KTpOHHBIE YPaBHEHHUS SJIEKTPOIHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3ytomeil peakuuu, BoIYUcIuTh DJ[C rajbBaHUYECKOTO AJIEMEHTA, €CIM KOHICHTpPAluu
FOHOB METaIUIOB paBHb: [Mn?*]=0,01 mous/m, [Au®"]=0,1 moms/m.

7. 3aKOHYUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM 1 HOHHOU (hopMax:

NH;OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO,4 + Na,SO,4 —.

9. HamucaTtp 3NEKTpOHHBIE YPAaBHEHUS SJEKTPOJIHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 moms/m, [Cu*]=1,0 Mons/m.

10. Cynbdar amomunans Maccorr 36,4 T pactBopwii B 100 T Boasl. [I10THOCTE TOTyd4eHHOTO
pactBopa 1,32 r/mi. Paccunraiite: w(Al2(SO4)3); Cum; Cox; Cm; N(AIZ(SOy)3) u N (H0); T.

12. 3akOHYNTH ypaBHEHUS peaKInii, HAIIMCAB UX B MOJICKYJISIPHOM M HOHHOM BH/JIE:

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

13. Onpenenure TepMOIUHAMUYECKYIO BO3ZMOXKHOCTD IpoTekaHus peakuun CaOgq) + 2 Cq) =
= CaC; (¢ + CO), AH, = 460 x/I>x npu craHnapTHBIX ycnoBHsX. Paccunraiite TemnepaTypy Hadana
peakmuu, ecau  S(Ca0)=38 JIx/monb'K; S(C)=6 J[x/mons-K; S(CaCy)= 70 [x/monbK;
S(CO)=197 JIx/monb-K.

14. CoctaBbTe ypaBHEHUS OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA:
KMnO4 + NaNO, + H,SO4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Ompenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakuu 2 Cly ) + 2 HyO
=4 HCly + Oz (1, AH; = 115,6 x/Ix mpu cTaHTapTHBIX ycloBHAX. Paccumraiite Temmeparypy
Havana peaknuu, eciu S(Clz)=223 Jlx/mons-K; S(H,0)=189 Hx/monb-K; S(HCI)= 187 Ix/mons-K;
S(02)=205 JTx/monb-K.

16. Hanncath ypaBHEHUs peakluii ruponu3a B MojekyiasipHoM U nonHoM Buje: CrCls, NaNOsg,
K,CO:s.

17. CocraBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + H,O —.

18. T'omorenHas peakuus mporekaeT mo ypaBHeHuto Hy ) + lo oy = 2 Hly). HavanbHas
KOHIeHTpauusi Bojaopoaa 2,1 mons/n, noga 1,5 monw/n. Bo ckoiabko pa3 M3MEHHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boabl pactBopuin 160 T xnopuzaa xenesa (I1I). [TnoTHOCTS MoOyd4eHHOTO pacTBOpa
1,032 r/mn. PaccuuTaiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Omnpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTb NMPOTEKAaHUS peakuun CS; () +3 Oyp=
=CO2 ) + 2 SO2 (1), AH; = -1075 x/Ix mpu craHIapTHBIX yciaoBusAX. PaccuuTaiiTe Temmeparypy
Havasna peakiuu, ecinu S(CS;)=151 JIx/mons K; S(02)=205 Tx/mons-K; S(CO2)= 213 J/monb K;
S(S0O,)=248 JTxx/monb-K.

21. Peakuus uger no ypasHeHuto: 2 Hy ) + Sy (n = 2 HySy). HawanbHas xoHUEHTpaus
BOJIOpOJIa 2 MOJB/I, cepsl 1,5 Monb/n. OnpeaenuTe BO CKOJIBKO Pa3 U3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoaa?

22. Onpenenure TepMOJUHAMUYECKYIO BO3MOXKHOCTb IPOTEKaHUsI peakun 2 ZNS (o) + 3 Oy =
=2 2n0 (y + 2 SO; (y, AH; = -890 x/Ixx npu cTaHAapTHBIX ycnoBusx. Paccunraiite Temmneparypy
Hayaya peakiuu, eciu S(ZnS)=58 Jlx/monb-K; S(02)=205 Ix/mons-K; S(ZnO)= 44 x/monb-K;
S(S0,)=248 JTx/moinb K.

23. HayanpHble KOHIIEHTPAIMU UCXOAHBIX BelecTB B peakuuu: 2 SO () + Oz () = 2 SO3 () Obln
paBHbI 1,8 Monb/n SO 1 2,4 Monb/1 Oz. Bo ckobKO pa3 U3MEHHUTCSI CKOPOCTh PEAaKLMU K MOMEHTY,
korna npopearupyet 0,8 mose/m SO,?




0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIIUM, IOKA3ATEIM U KPUTEPHH
OlleHMBAHMUS:

[IpomexxyTounast arrectauus MO AUCHUIUIMHE «XUMUS» BKIOYAET TEOPETHUECKUE
BOIIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUaIOUIUMUCS 3HAHUH, U IPAKTHYECKUE
3aJlaHusl, BBISIBIISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHHI U BIIaJieHUI, MPOBOIUTCS B hopme
3ayera.

3aueT Mo JAHHOW MUCHUIUIMHE MPOBOJUTCS B YCTHOW (opme mo OumieraM, KaKIbld U3
KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO MIPAKTUUYECKOE 3aJaHNE.

Ilokazamenu u Kpumepuu oyeHueanus 3avema:

«3a4TEHO» - OOYYarOUIMICS JEMOHCTPHUPYET MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIMI: B XOJi¢ KOHTPOJBHBIX MEPONPUITHA JOMYCKAIOTCS OIIMOKH, MPOSBISAETCS
OTCYTCTBUE OTACJIbHBIX 3HAHUM, YMEHUMN, HABBIKOB, 00YYAIOUIUNCS UCTIBITHIBAET 3HAUUTEIBHBIE
3aTpyJHEHUS MPU ONEPUPOBAHUH 3HAHUSIMHU U YMEHUSMHU MIPU UX MIEPEHOCE Ha HOBBIE CUTYAIIHH;

«HE 3aUTEHO» - 00YJaIOIIUICS HEe MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHUS
U OoOBsicHeHHs HH(pOpMalMM, HE MOXKET I[0Ka3aTh HWHTEIJICKTYyaJdbHbIE HABBIKM PEIICHUS
MPOCTHIX 3a7a4.



