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JIucT akTyanu3anum padoueii nporpaMMbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MCH}IHI/IK

Pabouast mporpamMma rnmepecMoTpeHa, o0CykaeHa u ogo0peHa ais peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpena, odcyxieHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Hucunmmna Heopranudeckas XvUMus BXOAUT B 00s3aTEIbYI0 YacTh Y4€OHOrO IIaHa
00pa30BaTeNbHON MPOrPaMMBL.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3onacHOCTh KU3HEIEATETbHOCTH

Kommongnas xumust

buoxumus

IIumesas xumus

3 Komnerennuu ody4aromerocsi, popmMupyembie B pe3yibTaTe 0CBOCHHS

AUCHUTIHHBI (MOIYJIS) ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHHsI

B pesynbrare ocBoeHHMs ~IUCHMIUIMHBL  (Moaynsi) «HeopraHumdeckas — XUMUS»
00y4YaroIuics JoKeH 001a1aTh CIEAYIOIUMU KOMIIETCHIUSIMH:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

OIIK-2 Cnoco0eH MpUMEHSITh OCHOBHBIE 3aKOHBI M METO/IbI UCCIIEIOBAHUN €CTECTBEHHBIX HAYK
JUIs1 peIICHMS 3a]1a4 MPpodecCHOHATLHON NS TeIbHOCTH

OIlK-2.1 OcyiecTBisieT pacyeTbl, aHaJU3UpPYyeT IMONY4YEHHbIE pe3yibTaThl U
COCTAaBIISIET 3aKIIOYECHHE I10 IPOBEIECHHBIM aHalIW3aM, HCIBITAHUAM U
U CCJIEIOBAHUSIM

OIIK-2.2 CucreMaTHU3UpyeT pe3yJIbTaThl HAYYHBIX UCCIIETOBAHUM

OIIK-2.3 Hcnonp3yeT eCTeCTBEHHOHAy4yHbIE 3HAHMS MJI PEIIEHUS BOIPOCOB B

npodeCcCHOHATBLHON e TCITHLHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:
— KoHTakTHas padora — 109,9 akan. yacos:

—aynurtopHas — 108 akan. yacos;

— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenbHas padota — 34,1 akaz. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s s
KomTaxTHas pabota | Z Z ®opma TeKyIero
Paznen/ tema § (B axaz. acax) E E‘ Bux N KOHTpOJIA Kon
[— : & D | caMOCTOATENLHOM | YCIeBAeMOCTHH | 0\ o
@) 25 paboTsl MIPOMEKYTOYHOM
ek, 7a0. | TmpaxT. R aTTecTALH
3aH. | 3aH. | O =
1.
- oopmIIeHHE
oTyera o
1a00paToOpHOI
i
nabopatopHoi OIlK-2.1,
1.1 Xumuueckast TepMOTUHAMHUKA 6 10 6 3:;)24:1/?:{]3:(;. pa6otsl. lomamHee| OITK-2.2,
7 3aganne Ne 1. OIIK-2.3
i TectupoBanue.
CaMOCTOSITENBHOE
M3y4eHHEe yueOHOH
U Hay4yHOH
JUTEPaTypPHL.
- oopmieHHE
oTyera o
71a00paTOpHOI
i
nabopatopHoi OIIK-2.1,
1.2 Xumuueckast KHHETHKA 1 6 10 6 33034;:;]{]3:;. pabotsl. Tomamnee| OIIK-2.2,
A T 3aganue Ne 2. OIIK-2.3
i TectupoBanue.
CaMOCTOSITENBEHOE
u3yyeHue y4eOHOH
Y HAy9HOH
JUTEpPaTyphL.
- oopmieHHE
oTyera o
71a00paTOpHOI
R
nabopatopHoi OIIK-2.1,
1.3 PactBOpHI 8 12 6 33024;;}1;:%_ pabotsl. Tomamnee| OIIK-2.2,
A n 3agaHue Ne 3. OIIK-2.3
i TectupoBanue
CaMOCTOSITENbHOE
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPaTypHL.




- oopmieHHE

oTdeTa o
71a00paTOPHOI
paborte; 3anprra . OIIK-2.1,
1.4 TucriepcHbIE CHCTEMBI 4 14 6 - nabopatopHoi OIIK-2.2,
CaMOCTOSITEIbHOE paGoTLL. OIIK-2.3
.| Tectuposanue.
U3yucHHe y4eOHOMH
U Hay4yHOH
JIUTEPaTypHIL.
- oopmieHHE
oT4eTa o
Ta00paTOpHOI
pabore; ammra
15 - peruenue nabopaTopHO OIlK-2.1,
OKHCIUTENBHO-BOCCTAHOBUTEIILHbIE 4 12 4,1 33;24132}1;:1 pabotel. lomamuee| OIIK-2.2,
MPOIIECCHI v 3aganue Ne 4. OIlK-2.3
i Tectuposanue.
CaMOCTOSITENBEHOE
M3y4eHne yueOHon
U Hay4HOH
JIATEPaTypHL.
- oopmiieHHE
oTyera o
1a00paTOpHOI
paborte; Sammra
- petmierue nabopaTopHOM OIlK-2.1,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 8 14 6 Saﬂzrsp?;}lﬁ.:(; pabotsl. lomamnuee| OIIK-2.2,
T 3amanme Ne 5. OIIK-2.3
i Tectuposanue.
CaMOCTOSITENBHOE
M3y4eHHEe yueOHOH
U Hay4yHOH
JATEPaTypHL.
HWroro no pazneny 36 72 34,1
Hroro 3a cemectp 36 72 34,1 3a4ET
Wroro no nucuumnnune 36 72 34,1 3a4er




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HapsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2023). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.02.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.02.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2023). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/ﬁIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 14.02.2023). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamienus: 14.02.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HaIpaBJICHUH TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM padoTaM o
JUCLUIUIMHE «XUMMS» AJIs1 00y4aroluXxcs BCeX HaIpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs BCEX HaIpaBICHHUI
NOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texnudeckuii yH-T uMm. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nabopaTopHOil paboTe MO0 AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poxgnonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

ousneca-CTaHaapTHHIN

Haumenosanue 110 No norosopa Cpok nercTBuUs JIMIIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 BeccpouHo
Professional
FAR Manager CBOOOJTHO OECCPOYHO
7Zip CBOOOTHO 0OeccpouHO
Kaspersky Endpoint

. J-162-21 oT
Security s 26.03.2021 26.03.2023

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

HasBanue xypca

CcrUika

DNeKTpOHHBIE pecypchl Oubmmorekn MITY
uM. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickass T'ocymapcTBeHHass OuOnmoTeka.
Karaoru

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

denepaibHOE TOCYTAPCTBEHHOE OIOKETHOE
YUPEKICHUE «DenepanbHbII UHCTUTYT
TPOMBIIIJICHHONW COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Wudopmannonnas cucrema - EnnHoe OKHO
J0CTyna K MH(GOpMaIMOHHBIM pecypcam

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

ITouckoBass cuctema Axagemus Google
(Google Scholar)

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

Hanuonanpuas
WH(pOpPMAIIMOHHO-aHAIUTUYECKAsT CUCTEMA —
Poccuiickuii MHAEKC HAYYHOIO ITMTUPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

BHCKTpOHHaH 6338. HepI/IO,Z[I/I‘IeCKI/IX I/I3I[aHI/II71
East View Information Services, 00O

https://dlib.eastview.com/

9 MaTepuaJiIbHO-TEXHHYeCKOe o0ecreyeHue TUCIUMNIHHBI (MOTYJIs1)

MartepuanbHO-TeXHHUUECKOE 00eCIIedeHNEe TUCIUIIINHBI BKIIOYAET:

Y4yeOHble ayaIUTOpPUM s TPOBEAEHUS 3aHATUH JeKIHoHHoro tuma. OcHalleHue:
MynbpTuMeANIHbBIE CPeICTBA XPaHEHU S, IEpeau U MPeCTaBIeHUs HHPOPMAaIIUH.

YyeOHblE ayIUTOPUM JJIi  TNPOBEACHHUS  J1a0OPATOPHBIX  3aHATHUH, TPYNIOBBIX U
VHJVBHUIYaJIbHBIX KOHCYJIbTAllMM, TEKYIIErO KOHTPOJSA U MPOMEXKYTOUHOU arTecTanuu. OcHaleHue:
OO6opynoBaHue AJs BBIIOJHEHUS J1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie

MaTcpHrabl: Ta6J'II/II_[I)I, CXEMBI, IIJIaKaTHI.

[Tomemenust ans camocTosTeNbHOW paboThl oOyuaronxcs. OcHamienue: IlepcoHanbHble
kommbioTepsl ¢ makerom MS Office, Beixomom B HMHTEpHET M € JOCTYIIOM B JIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemienust A XpaHeHUs1 U TPOPUIAKTHIECKOTO O0OCITYKHBaHUS Yy4eOHOTO 00OpYIOBaHUS.
Ocnamenue: Crennaxu, cei@bl 1711 XpaHeHHs] yueOHOro ooopyaoBanus. MIHCTpyMeHTHI U1 peMOHTa

n1abopaToOpHOTO 000PYOBAHUS.

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITEILHOI Pa0doThl 00y4ar0IMXCst




CamocTosiTenpHast paboTa 00yJaronuxcs MoApa3aesiseTcs Ha ayJUTOPHYI0, KOTopast
MIPOUCXOIUT KaK BO BpeMs JJa0OpaTOPHBIX 3aHATHH, TaK M HA TUTAHOBBIX KOHCYJIbTAIUSX, H HA
BHEAYIUTOPHYIO, IPOUCXOIAIIYIO BO BPEMsI MOJATOTOBKHU CTYACHTAMHU OTUYETOB I10 JIA0OPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHMH.

AynuTopHas caMOCTOsITeNIbHAs paboTa 00yJarOIIUXCs IPE/IoaraeT MpoX0KICHNE
TECTUPOBAHUS 10 KOKJIOMY pa3jieily AUCIHUILIUHBL TeCThl BKIOYAIOT TEOPETUUCCKUE M MMPAKTHICCKUE
3aJlaHusl, OTBETHI HA KOTOPBIC TPEOYIOT MIYOOKOT0 MOHMMAHUS U3YYEHHOTO MaTepuana. TecTsl
MTOCTPOCHBI €IMHOOOPA3HO: K KOKIOMY BOIPOCY MpeyIaracTcs YeThipe BapuaHTa OTBETOB, CPEIH
KOTOPBIX OJIMH MJIM HECKOJIbKO MPaBHIIbHBIX. O0paboTKa pe3yIbTaToB OCYIIECTBIISICTCS IyTeM
COIIOCTABJICHUS MOJTYYEHHBIX PE3YyJIbTATOB C 3TAJIOHHBIMH M ITPOTEKAET OUYEHb OBICTPO. MaKkCUMalIbHOE
KOJIMYECTBO 0a/IOB B Ka)<70i Teme kypca — 10.

BapuaHThl TeMATHYeCKUX TECTOBBIX 3aIaHUIl IJIsl TEKYIEro KOHTPOJIS
XumMn4yeckasi TePMOJAUHAMUKA

B Tecrax mo Teme «XuMHUECKas TEPMOJAUHAMKKAY: TIEPBBIE MIECTh 3adaHnil OlcHUBarOTCA B 0,5
Oaia, cenpbMoe — B 1 0ain1, a BOCEMOE, AEBITOE U IECATOE 3a0aHusd — B 2 Oaa.

Teer Ne 1

1. [Ipu paccMOTpeHNN XUMUYECKON PEAKLIUN cUcmema O3HAYaeT:
a) HCXOIHbIE peareHThbl
0) TPOAYKTHI XMMHUYECKOH peaKIiu
B) pPEaKLMOHHBIN cocyn
I) HCXOJHBIE PEareHThl U MPOIYKTHl PEAKIINU

2. [TepBrIit 3aK0H (NEpBOE HAYATI0) TEPMOJHHAMHUKH MaTEMaTHYECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sK30TepMHIUecKOii peaKknu:

a) PHTAJIBIIHS PEAKIIMOHHON cucTeMbl noBsiaercs (AH > 0)
0) TeroBoit a3 ekt peakinu otpunareiacH (Q< 0)

B) SHTAJIBITUS PEAKIIMOHHON cHCcTeMbl yMeHbIaeTcs (AH< 0)
T') IaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIIIIACTCS

4. CrannapTHble TemioBble 3((HeKThl MPUHATO 0003HAYATD:
a) AUcr B) Q 1013
6) AH®398 P) AHcr
5. Kakne n3 npruBeneHHBIX peakui ABISIOTCS YHI0TEPMUYECKUMHA?
a) 1/2 N, + 3/2 H,= NH3 AH = — 46 K]I>x/monb
0) H,+4/20,=H,0, AH = 242 K]JI/Mo01b
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/momb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]Ix/momb
6. Kakas 13 HanMcaHHBIX HIDKE peakifii OTBEeYaeT TeIoTe 00pa3zoBaHus okcuaa asora (|| )
B CTaHJAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. ITpu BoccTanoBneHnuu 16T okcuaa Meau( || ) mo peaxkuu :

CuO w T C (rpadut) — Cu w T Co (), TOTIIOTHIIOCHh 22 xJI>K TETJIOTHI.
OuTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 8)220,5
6) -200,5 r)735
8. s peakuur - NiO () + C (rpagur) = Ni o + CO (). Onpenennte Bo3MOXKHOE HAaIPaBICHUE

CaMOITPOU3BOJILHOTO TEUEHUS pEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.



Bemecto AH®z93  (KJI>x/MOJIB) S%98
(Jx/monp*K)

NiO -239,7 38

C (rpadur) 0 5,74

Ni (0 0 29,9

CO -110,5 197.,4

B otBete ykaxure 3HaueHus suepruu [ m66ca npu cTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpAType
627°Cn Temneparypy Hayajia peakuuu

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

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

9. Kak n3MeHsieTcst SHTpOIUS PU pa3IoKEHUN KapOOHATa KaIbIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbILIaeTCs T') HE 3HAI0

10. JlanHasi peakuus:

2KC|O3 (TB) —2KCl1 (TB)+302 1) AH<O

MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HaNpaBJICHUU B) HE MOXET MPOTEKATh

0) B 0OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHuYecKass KHHETHKA

B Tectax mo teme «XuMHUECKass KHHETUKA»: TIEPBOE, BTOPOE, TPEThE, YUETBEPTOE U ISATOE
3agaHus oneHuBarores B 0,5 O6aiia; mecroe, ceabMoe, BOCBMOE, IEBITOE U JecsiToe — B 1 Oal, a
oJMHHAAIAaTOE — B 2,5 Oaja.

TecT Ne 1

1. Paznen xumun, H3y4aronuii CKOpOCTH U MEXaHU3MbI XUMHYECKIX PEaKIIHid, Ha3bIBACTCS

a) XUMHUecKas TepMOANHAMUKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKA

2. CKopocTh XMMHUYECKOH peakliuy — 370 ...

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

0) M3MEHEHHNE KOJIMYEeCTBa BEIECTBA PEareHTOB (MM MPOIYKTOB) PEAKIIUU B EAMHUILY BPEMEHHU
B €IMHUIE 00beMa

B) KOJIMYECTBO BEIIECTBA MPOJYKTOB PEAKIINH K MOMEHTY OKOHYAHUS PeaKIIuu

3. B xakux enuHHIIAX BBIPAXKAaeTCS CKOPOCTh XMMUYECKON peaKiuu?

a) MOJIb JI et

0) 6e3pazmepHas BeIMYMHA

B) MOJIb C

4. Ot Kakux (aKkTOPOB 3aBUCUT CKOPOCTh XUMUUYECKUX PEAKIINA?

a) OT IPUPOJIBI PEarupyIOINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

S. CocrosiHMe XMMUYECKOTO paBHOBECHUS] OOPAaTHUMBIX MTPOIIECCOB KOJTMYECTBEHHO
XapaKTepU3yeTcs ...

a) paBHOBECHBIMU KOHIEHTPAIMSIMHU TPOIYKTOB PEaKIHu

0) SHEpruei aKTUBU3AIUN

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anmceiBaeTcst BeIpaXeHUE JJIs1 CKOPOCTH PEAKIINU

4 NO ot 6 H,O=4 NH3(1—) +5 Oz(r)

a) V = k[NO]*[H,0] 6) V = k[NH3][O3] 8) V = k[NOJ*[H,0]°



7. Kak 3anumiercst BeipaxeHue 11 KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*

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

8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha auarpaMMe IoKa3bIBaeT 3HAYCHHE TEIUIOBOro  3ddekra peakuun?
a)t E .
4
0) 2 2
v
B) 3 Y
1 3

—y Y

v

XOJ1 pEaKIfu

9. UTo MOXKHO CKa3aTh O PEAKINH, N300paXCHHOW Ha TuarpaMmme K Bonpocy 8?

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) peaKIMsi OMUCHIBAET COCTOSTHUE PAaBHOBECHS

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

CMeEIIaeTcs BIEBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IIpH MOBBILICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Just peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TeMIepaType KOHCTaHTa
paBHOBecus paBHa 0,8. PaBHOBecHasi KOHIEHTpalus Boopoa paBHa 1,2 Monb/i. Beraucaure
MCXOJHYIO KOHIIEHTPAIIUIO BOJOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopsI

B Tectax mo Teme «PacTBOpBI»: MepBOE 3a/1aHNE OIICHUBAETCS B 1 Oayut; BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOe 3aaHud - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 Gamna.

Tect Nel

1. M ypaBaenus peakiuu Cu SO4 + KOH — ... cokpallieHHOE MOHHOE YPaBHEHHE 3aITHIIETCS
B BUJIC

1)  2K"+S047 = K;S0,

2)  Cu® +S04% +2K" + 20H™ = Cu(OH)4 + K350,

3) CuSO,4 + 20H™ = Cu(OH)z{ + SO,

4) Cu** + 20H™ = Cu(OH)4

2. Macca (B r) xsnopuna Hatpus B 300 mu 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24

3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO

11 2)2 3) 11 4) 13

4. Jlns momasyienust ruapoausa xiaopuaa xpoma (I1I) cnegyer

1) 00aBUTH COJISTHYIO KHCIIOTY

2) 00aBUTH IIET0YD

3) pa30aBHUTh PaCTBOP BOAOM



4) MTOBBICHTH TEMIIEPATYPY

5. B pa3baBiieHHOM pacTBOpe, MPUTOTOBICHHBIM U3 TUAPOCYIb(haTa KAIbIHs U BOABI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JMCCOIMUAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

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

6. PactBopuMocTh OKcaiara cepeGpa pasHa 3,27-107 1/ 100r H,0. Omnpeznenute npou3BeneHue
pactBopumoct AgyC,04

1) 510" 2)1,16:10°*  3)10,710° 4)2,31-10°°
7. MaccoBast J0J1s1 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIIEHHE
1) MacChl BEIISCTBA K MacCe BOJIbI

2) KOJIMYECTBA BEIECTBA K 00BEMY BOJIBI

3) Macchl BEIIECTBA K MAacCe pacTBOpa

4) KOJINYECTBA BEIIECTBA K 00BEMY pacTBOpa

8. K ciiaObIM 3JIeKTpOIMTaM OTHOCUTCS ...

1) TUIPOKCHU aMMOHHUS

2) THIPOKCHUT KaJIHst

3) XJIOPHU/T KaJIbIIHS

4) MaprasioBas KHCII0Ta

9. U3BecTHO, UTO BOJHBIC PACTBOPHI MHOTHUX COJIEH MOTYT UMETh HICIOYHYIO WIIH KUCITYIO
cpeny. [IpuunHoii aTOrO SIBNISIETCA . .

1) AIIEKTPOIIH3 COJIEH

2) JAMCIPOTIOPIIHOHUPOBAHHE COJICH

3) THIPATHPOBAHUE COJICH

4) THIPOJIH3 COJIeit

10.3na4yenue PH uncroit Bosb ipu 25°C cocrasisieT

N1 2)7 3)0 4) 10

Marnuroropckuii Texuudeckuii yausepcuret um. I.J1.Hocosa
JucnepcHbie CHCTEMBI

B tecrax mo teme «I[I/ICHepCHI)Ie CUCTEMBD». TICPBOC, BTOPOC, TPECTHC U UCTBCPTOC 3alaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. Vkaxxute pazmepbl YaCTUI[ KOJUTOUIHBIX CHCTEM

1) MeHbIne 1 HM

2) oonbmie 100 HM

3) ot 1 am 10 100 HM

2.Kakue noHbI CIIOCOOHBI BBI3BATH KOATYIISAIMIO KOJUIOH/IA, YACTHIIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?

1) KaTHOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJICKYJT

3. 21.]'[5{ KaKOTI'O 3JICKTPOJIHXTA IMOPOr KOAaryjaaiuu KOoJu1onaa € MoJIOKUTCIbHO 3ap$[>1<eHH0171
YacTUIEH JOKEH OBITh HAUMEHBIITUM?

1) XJTOPUJT KaJIHsI
2) cynbdar Kanus
3) optodocdar Kanus

4. Murnera 3oms umeer crpoenue:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIh HOHHOTO cTabmimu3aTopa’?

1) xyopup xenesa (111)

2) BOJA

3) THIPOKCHUT KaJIHsI



5.1Ipu B3aumopeiicteun 20 mi 0,001H aurpara cBunma (1) ¢ 10 mn 0,02H cynbdara kanus
obpasyercs 30116 cynbdara cBuHia (11). K kakomy amekTpory 1omKHBI IEpeMenaThCsi 4aCTHITBI
JUCTIEPCHOM (ha3bl IPH AIEKTPOIIH3E?

1) HaxOJSTCs B COCTOSIHUM TUHAMUYECKOTO PAaBHOBECHS

2) K KaTomy

3) K aHOJTY

6.B nBe k01061 HanmuTO 1O 50 MJI 301151 THAPOKCH A Kene3a. J[1s Toro 4ToObl BBI3BATh
KOaryJisiuio 30715 moTpedoBaoch 100aBUTh: B iepByio — 5,3 M 1H pactBopa xiopuaa Kanus; B
napyryro — 18,7 m 0,001H pactBopa docdara Harpus. Beraucnure mopor Koaryssiuu Kaxk10ro
ANEKTPOJINTA.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE IMpoueCChI

B tectax mo TeMe «OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE MPOIICCCH): TIEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MATOE 3aJaHus oneHnBaroTcs B 0,5 6aia; mectoe — B 1 6ami; cenpmMoe U BOCbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.

Teer Ne 1

1. OKHCITUTENh — 3TO aTOM, MOJIEKYJIa UIIH HOH, KOTOPBIA ...
1)yBenu4uBaeT CBOK CTEIICHb OKHCIICHHUSI

2)IPUHUMAET 3JIEKTPOHBI

3)oTaaeT CBOM DIICKTPOHBI

2. Tporecc BOCCTAHOBJICHUS KMEET MECTO B CIIydae, KOT/a ...

1) HEWUTpaJIbHBIE ATOMBI IPEBPALIAIOTCA B MOJ0KUTEIBHO-3aPSKEHHBIE HOHBI
2) II0JIO>KUTEIIBHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTPULIATEIIbHBIN 3apsi]] MOHA YBEIUYNBACTCS

3. U3 mpencraBieHHbIX HIKE peakunii kK OBP nucnponopunoHupoBaHust IpUHAAJIEKUT ...
1) S + 2HNO;3; = H,SO,4 + 2NO

2) 2H>0, = 2H,0 + O,

3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...

1) METaJJIbl, BOJAOPOJ, YIIEPO
2) AKTHUBHBIC HEMETAJLTBI
3) AJIEMEHTBI, HAXO/ISIIUECS B CPEAHEH YaCTH MEPUOTNIECKON CHCTEMBI

5. CTeneHun OKUCIICHUS KUCIIOPO/ia a) B BOJIE U 0) B MEPOKCHIE BOAOPOIa COOTBETCTBEHHO
PaBHHI ...
1) a)—2;0)—2

2) a)-2:6)+2

3) a)—2;0)—-1

6. [lepmanranar kanms B OBP, mporekaromux B KUCIIOH cpejie, BOCCTAHABIMBACTCS JIO ...

1) katrona Mn?*

2) ManraHaT-noHa MnO,”

3) okcuaa maprania (1) MnO

7. B peakiuu, nmpotekaroieit mo cxeme CroSz + KNO3 2 K,CrO4 + KoSO4 + NO okuciienuio
MOJIBEPTAOTCS CIICYIOLIUE DIIEMEHTHI ...

1) a30T U cepa

2) cepa U XpoMm

3) XpOM H a30T

8. Cymma k03((HUIIMEHTOB B peakiiy, IpUBEACHHOM B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3)35

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



3neKTp0ngnqec1me CHUCTEMBbI

B Tecrax mo teme ((:‘)J'IGKTPOXI/IMI/I‘IGCKI/IG CHUCTEMBI»:. IICPBOEC, BTOPOC U IIATOC 3aJaHNA

OILICHUBAIOTCS B 1 6ajut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Gaa.

(1

Tect Nel

1. DJIEeKTPOAHBIN MOTEHIIMAN ONPECISIOT [0 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Kinaneiipona

3) Bonpumana

4) Appennyca

2. Paccuwuraiite DJIC ranpBanndeckoro snementa Mg|MgSOy4||CuSO4|Cu mpu
CTaH/IAPTHBIX YCIOBHSX

1) —2,03

2) -2,71

3) 2,71

4) 0,81

3. Kakue npoayKThl 00pa3yroTcs Ha KaToje IPH 3JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?

1) BOJIOPO/T

2) cepedpo

3) a30THAs KUCIIOTa

4) KHCJIOPOJI

4. VKakuTe CyMMY KO(Q(GHUIUECHTOB B yPaBHEHHH 3JIEKTPOJIM3a PACTBOPA HUTPATa MEIH

1) 12

2) 11

3) 10

4) 8

5. Kakas u3 mpuBeIeHHBIX OKHUCIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIINI TPOTEKAET

CaMOIIPOU3BOJIbHO B ITPSIMOM HaHpaBJ’IeHI/II/I?

1). FeSO4 + Cu —...
2) CuSOq4 + Fe —...
3) CuSO4 +Na —...
4) HCl + Cu —...

6. Brruncnute Maccy IMHKA, TOJIYYEHHOTO IIPU IEKTPOIIN3E CylbdaTa UHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 21107

2) 0,05

3) 0,013

4 6710°

7. [IpuBeanuTe cxembl 3JIEKTPOIHBIX MPOIECCOB U MOJIEKYJIIPHOE YpPaBHEHUE PEAKIINH,

MPOTEKAIOIIEH MPH SIEKTPOXHUMHUYECKON KOPpo3uHu TabBaHonapsl Zn|Mg B cepHOKucIoii cpene. B
OTBETE YKa)KUTE CyMMY KOA(P(GUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

1) 6
2) 5
3 4
4 8

Breaynuropnas camocTosiTenbHas padoTa 00yJaronuxcsi OCYIIECTBISIETCS B BUJIE U3YUCHUS

JUTEPATyPhI IO COOTBETCTBYIOIIEMY Pa3Jiely ¢ MpopaboTKOi MaTepuana; opopMIeHHUS OTYETOB T10
1a00paTOpPHBIM paboTaM U BBIIIOJIHEHUS JOMAIIHUX 3aaHUH.

BapuaHThl TeMATHYECKUX JOMANIHUX 3aJaHUI /151 BHEAYIUTOPHON CaMOCTOSITEeIbHOMI

padoThI CTY/IEHTOB 10 TeMaM



JlomalHee 3agague No 1
1o TeMe «XHMHYeCKasi TEPMOIHHAMUKA)»

B nomarnem 3aganum 1o TeMe «XUMHYECKas TEPMOJAMHAMUKAY: TIEpBast 3a/1a4a OLICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6am.

3aznaya Nel

Hus peakuun CHy y + CO; () = 2 CO ) + 2 Hp () onrpenennte BO3MOKHOE HalpaBJICHUE
CaMOTIPOM3BOJIHHOTO TEUSHHS PEAKIIMH [IPH CTAHAPTHBIX YCIOBHSX 1 pi  Temmepatype T = 927 °C,
€CITU TETUIOBOM A (PEKT peakiu O 3aJaHHOM TEMIIepaTyphbl HE U3MEHUTCS. YKaXHTE: a) BBIIEIACTCS
WM TIOTJIOIIAETCS SHEPTUs B XO/1€ peakluy; 0) NIPUUMHY HalJCHHOIO U3MEHEHUS SHTPOIHH.
PaccuuraiiTe TemiepaTypy Hadaja peaKkLyH.

3agauya No2

Beraucnure temnoBoit  addext peakiuu: CaCs ) + 2 HyOry = Ca(OH)2 () + CoHa (1),
MOJIb3YSICh CTAHJAPTHBIMU TEIJIOTaMH 00pa30BaHus pearupyromux seniects. CKOJIBKO TEII0ThI
BBIJICJIATCS WITH TIOTJIOTUTCS TIpu oOpazoBanmu 2,24 1 CoHy?

3amaya Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANTE TEIUIOBOM d(PPEKT peaKIiu:
Hy@y + COz)=CO )+ Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hz ) + 02 o= Hzo () AH = -241,9 KI[)K;

0)2 CO o T O, = 2 COy () AH =-566,2 x]Ix.

JlomalnHee 3aganue No 2
o TeMe «XUMHYeCKasd KHHETHKA)

B nomamrHem 3aganuu 1o reMe «XUMHUUYECKas KUHETHKay: MepBas 3ajiada oleHuBaeTcs B 1,5
6amna; BTopas — B 0,5 Oanna; TpeTbs, ueTBepTas U nsATast — B 1 Oam.

3amaua Nel
Peaxnus nporekaer no ypasHeHu1o: Os ) +2 CO () =2 CO; (. HaganbHbIe KOHIIEHTpauy

pearupyromux BemecTB paBHbl: [O2] = 1,2 monw/n, [CO]= 0,8 monb/1. Bo ckolbKO pa3 H3MEHUTCS
CKOPOCTH MpsIMOM peakiinu, koraa npopearupyet 30% CO? Bo ckolbko pa3 U3MEHATCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEIHUUUTh JaBlIeHHE B CHCTEMeE B JBa paza?

3ayaya Ne2

IIpu Temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYIAET B PEAKIUI0 32 20MUH.
Paccuuraiite BpeMs, pu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO PU TEMIIEpAType
200 °C, eciu TEeMIEPaTypHbII K03(PPHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKONBbKO pa3 M3MEHUTCS
IIPU 3TOM CKOPOCTb PEAKIH?

3amaua Ne3

Haiinyute HavanpbHBIC KOHIIEHTPAIIUU WCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIIHH:
Fe ;) + H20 () = FeO (1) + H 1), ecitt paBHOBECHBIE KOHIIEHTPAIMY PEearupyoUIUX BEUIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3agaua Ned

Hnsa peakumonnon cucremsl: CO iy + HzO ) = CO2 y + Hy () HavanbHbIE KOHUEHTPALUH
pasusl: [H20] = 0,5 monw/a, [CO] = 0,6 monw/n1. Onpenenute KOHIEHTPAIMK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaua NeS

BripaszuTte uepes KOHIIEHTpAIMKM peareHTOB KOHCTAHThl PaBHOBECHS CIEIYIOLINX PeaKIil:

N2(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KH)K;

COz(r) +C (= 2 CO(F), AH = +160,5 xJIx;
CO(I—) + HzO(r) =CO, @ 1 How, AH =-41,1 x]JIx.



VYKakuTe HanpaBiIeHHE CMEIICHUS] XUMUYECKOT0 PABHOBECHS ITUX PEaKIUil: a) IpH
MTOHIKEHUHW TeMITepaTyphl, €CIIU AaBJICHHUE TIOCTOSHHO; 0) MPH MOBHIIICHUH JTaBICHUS, €CITU
TeMIepaTypa MOCTOSHHA.

JlomamnHee 3aganue Ne 3
no teme «PacTBopbn»

B nomamnem 3ananuu o teme «PactBopbi»: nepBasi, BTopasi, TPEThs U MATas 3aa4l
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B kakom o0beme Bofbl ciieayet pactBopuTh 1351 SNCly st monmyuenus 3M pacTBopa xjopuaa
onoga (Il) ¢ mmotHOCTRIO P = 1,405 T/MN?

Paccuwnraiite: a) MaccoOBYIO JI0JIIO BEILIECTBA B PACTBOPE; 0) MOJISIPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3azaya Ne2

3aKOHYUTE MOJICKYJISIPHBIC U HAITUILIUTE COKPAIICHHbIC MOHHBIC YPABHEHUS PEAKIIUA
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO4 —

Sb(OH); + NaOH —

3asaga Ne3

CocTtaBbTe 10 /1Ba MOJICKYJISIPHBIX YPaBHEHUS PEAKIUI K CIIEYIOIIUM HOHHBIM:

Ba® + CrOs~ — BaCrOy;

NHs;" + OH — NH,OH;

ZnS + 2H'— Zn** +H,S

3agaua N4

Borunciure pH 0,05M pactBopa cepHON KHUCIOTHI.

3agauda NeS5

Kakwue u3 cnenyrommux couneit noasepratotes ruaponusy: NaySiOs. Cu(NOs),. KBr? Cocrasbte
MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUSI THAPOJIN3a COOTBETCTBYIOMIMX cofiel. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agada Neb6

Haiinure npoussenenue pacrsopumoctu PHCl,, eciin B 200 M1 Boztel pactBopsiercst 2,17 T 3Toro
COETMHEHUSI.

Jlomaninee 3aganue Ne 4
no TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nmomamnraem 3agannu 1o teMe «OKUCIUTEThHO-BOCCTAHOBUTENBHBIE MPOIIECCHI): MTepBast
3amava orneHuBaercs B 1,5 6ayia; BTopas — B 2,5 6aina; TpeThst — B 1 Ga.

3azmaga Nel

[Ton6epure KO3PPHUIHUEHTH B YPAaBHEHUSIX OKHUCIUTEILHO-BOCCTAHOBUTENILHBIX PEAKIIHHA.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccuuraiite 31eKTPOABIKYIIYIO CUILY M ONPEIEIIUTE HAIPABICHUE CAMOIIPOU3BOIBHOIO
IIPOTEKAHUS IEPBOU PEAKIIUM NIPU CTAHJAPTHBIX YCIOBUAX, UCIOJIb3YS 3HAYCHHUS
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX IOTEHIUAJIOB!

Hl + HsPO, — J, + H3PO; + H)O

HNO, — HNO; + NO + H,O



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

NH;ReO, +H, — Re + NHz; + H,O

KBrO —- 0O, + KBr

3amaga Ne2

CocTaBbTe YpaBHEHHS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,0, + NaOH —

Bi(OH); + Na;S;0s3+ NaOH —

Bi,O; + C —

Mg + HNO3 pue) —

3amaga Ne3

JlaHbI 1BE OKUCIHUTENBbHO-BOCcTaHOBHTENBHBIE Tapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick TabMUIEH CTAaHJAPTHBIX OKUCIHTEILHO-BOCCTAHOBUTEBHBIX MMOTCHIINAIOB, COCTABbHTE
ypaBHEHHE BO3MOXKHOH peakiuu B ykazaHHou cpene (HNO3). Paccunraiite 3HaueHmE
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

JlomalHee 3aganue Ne 5
1o TeMe «DJIEeKTPOXMMUYECKHE CHCTEMbI»

B nomamaem 3aganuu o remMe « JIEKTPOXUMHYECKUE CUCTEMBD»: TIepBast 3a1a4a OIICHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaua Nel
CocraBbTe JICKTPOHHO-UOHHBIC YPABHEHHS AJICKTPOJHBIX MPOIIECCOB U MOJICKYJISIPHOEC

ypaBHEHHE TOKOOOpa3yIoUlel peakiuu, MPOTEKaIoIel py paboTe ralbBaHUYECKOT0 3JIEMEHTa
Co/Co(NO3)2// AI(NO3)s/Al. Paccuunraiite D/IC (E) rabBaHMYECKOTO JIEMEHTA MTPH CTaHAaPTHBIX
YCIIOBHSX.

[IpuHSB MOTEHIMAN aHO/1a PABHBIM CTaHJAPTHOMY 3HAUEHUIO, PACCUUTANTE KOHIIEHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoit D/IC ranbBaHNYECKOTO 3JIeMEHTa YMEHBIITHTCS
Ha 0,02B.

3azaya Ne2

[IpuBeauTe CXeMbI IIEKTPOTHBIX MPOIIECCOB U MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIHiA,
MPOTEKAIOIINX TP IEKTPOXUMHUYECKOM Koppo3un rajapBanonapbl  Co/Ni: a) B kucinoi cpene; 6) Bo
BJIQKHOM BO3/yXe€.

Omnpenenure yObUIL MAaCChl aHOJIA TIPU KOPPO3UHU B KUCIION cpejie 3a 20 MUH, €CJIh CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe 2JIEKTPOHHO-UOHHBIC YPaBHEHUS JIEKTPOIHBIX MIPOIECCOB (aHO MHEPTHBI) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIECH MTPH AIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Breruncnute GakTudeckoe KOJIMYECTBO METaIIA, MOTYYSHHOTO Ha KaTO 1€ TPU DIICKTPOIIN3e
Co(NO3),, ecitu 35IeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKaKuTe BO3MOXKHBIC TPUUMNHBI YMEHBIIIEHUS BBIX0/1a METAILIA TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOHLHLIe BOIIPOCHI IO TEMaM
KOHTpOJILHbIe BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMUMHYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUBI CHCTEM.
TepmoanHaMuyeckue napameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.

Bayrtpennss sueprus. Pabora. Terora.

[1epBbIif 3aKOH TEPMOJUHAMUKH (BBIBON).

OHTanbnus Kak QYHKIUSA COCTOSHUS CUCTEMbI. DHTANIBIINSA 00pa30BaHMsI BELIECTBA.

agrownE



6. TennoBoit a3 pext xumudeckoit peakiuu. OaKTopbl, BIUAIONNE HA TETUIOBOK A exT
XMMHYECKON PEAKIIUU.

7. Tepmoxumusi. 3akon ['ecca.

8. CanencrBus u3 3akoHa ['ecca.

9. DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3ak0H TepMOAMHAMUKH.

11. Tpertwnii 3aK0OH TEPMOIUHAMHUKH.

12. Oueprust [mb6ca.

13. Hanpasnenue caMonpou3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTPOJILHLIG BOIIPOCHI IO TEME «XuMHYeCcKasi KHHETHKA

1. Xumnueckas KuHeTuka. CKOpOCTh XUMUYECKON PEaKIIMM U METO/IbI €€ PETYIUPOBaHUS.

2. Brnusinue KOHIIEHTpaIMi Ha CKOPOCTh XUMUYECKOM PeaKkiuu (3aKOH JIEHCTBYIOIINX
Mmacc).

3. Brnusinue TemnepaTypsl Ha CKOpOCTh xuMuueckoi peakiuu. [Ipasuino Bant — [N'odda.

4. Teopust akTUBHBIX CTOJIKHOBEHMI AppeHuyca.

5. DHeprus akTUBalMu. Y paBHEHUE AppeHuyca.

6. Teopus nepexoqHOro KoMIUIeKca. DHEpreTuyecKas AuarpaMma.

7. Kpusas Maxkcemna — bonsiiMana. DHepreTuueckuii 6apbep.

8. Karanutuueckue cuctemsl.

9. Brnusinue katanuzatopa Ha CKOPOCTh XUMUYECKOM PEaKInu.

10. ['oMOreHHBIN U reTepOreHHbIN KaTalnus.

11. KonebaTenbpHbIe peakiium.

12. Xummueckoe paBHoBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHncTanTa XuMIU4ecKkoro paBHOBECHSI.

14. Cwmenienne xumuueckoro papHoBecusd. [Tpunuun Jle—Illarense.

15. BrusiHue KoOHIEHTpalyy, JaBIE€HUS U TEMIIEpaTyphI.

16. ®da30BbIE PAaBHOBECHSI.

17. da30BbIE AMATPAMMBI 1JIs1 OTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabsHbie Bonpocsl o Teme «PacTBopbn»

1. Ilonsatue pacrBopa. PactBopumocTs BemecTsa. PacTBopuMocTs rasa.

2. PactBopsl. CriocoOb! BeIpaKeHUs! KOHIIEHTPAIMKA PACTBOPOB (MaccoBast 10715, MOJISIpHASI
KOHIIEHTpAIIKs1, MOJISPHAs KOHLIEHTPALIUS SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTD).

3. KosmuraruBHeie cBoOMcTBa pacTBOPOB. M eanbHbId pacTBOP.

4. 3akonbl Payns: I (tonomerpuueckuit) u Il (30ynnuockonuaeckuii u
KPUOCKOTIMYECKUH).

5. OcmMmoc. Ocmotnueckoe napieHrne. Cxema 0CMOMETpA.

6. KucimoTHO-0CHOBHBIE B3aUMOJIEHCTBHS BEIIECTB.

7. Honnast Teopus KMCI0T U OcCHOBaHUMN AppeHunyca. OCHOBHBIE TOHATHS U MOJIOKEHUS
Teopuu AppeHnyca.

8. Jlcconumanus KUCIOT, OCHOBAaHUM U COJIEH C TOUKH 3pEHUsI HOHHOW TEOpUU AppeHnyca
(mpumepsI).

9. Crenenp aucconunanuu. CUIbHbIE U clabble AIEKTPOIMTHI.

10. Jucconmanus cnadbix 37eKTpoiauToB. KoHcTanTa aucconuanum.

11. 3akoH pazbasieHus OcTBanbaa.

12. Peakunu noHHOro oOMeHa MeXy IEKTpoIUTaMu (Ha MpUMepe peakiiuii oopazoBaHus
c11aboro 3JIEKTPOIUTA, OCATKa U Ta3a).

13. [IpousBeneHne pacTBOPUMOCTH.

14. HNonHoe npoussencHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEIH.

15. IMuaponus coneid. TUIBI THAPOTN3A CONEH.

16. KonnuecTBeHHBIE XapaKTEPUCTUKY MpoLiecca T'MIPOIn3a.



17.

dakTopHI, BAUSIONINE HA TTPOIIECC THAPOIIN3A.

KonTpoJsbHbie Bonpockl 1o Teme «/lucnepcHble cHCTEMbI»

RBRoOoo~NoO~wNE

0.
1.
12.
13.

I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Komnnounansie pactBopsl. JInodunsubie u 110¢GoOHbBIE KOUIOUIDI.
CriocoOpl 1osTy4eHus: KOJIOUIHBIX PACTBOPOB.

CrtpoeHune KOJJIOUTHBIX YaCTHII.

[IpaBuno ®dasuca — [leckosa.

VY eTounBOCTh KOJUTOMAHBIX cUCTeM. CTaOMIN3aTOpHI.
Koarynsuus mnoduinbHbIX 1 TH0(GOOHBIX KOJIJIOWIOB.
CeaumMeHTanMs KOJIOUIOB.

Koarymsius KoJIouIHbIX pacTBOPOB JIEKTPOIUTAMH.
[IpaBuno lyneue — Napau. Koarynupytromias cniocoOHOCTb.
OnTHyeckue CBONCTBA KOJUIOUIHBIX PACTBOPOB.
DJNeKTpUYeCcKre CBOMCTBA KOJIOUIHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

NGO~ wWdE

OCHOBHbIE IOHATHS TEOPHUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHii.
OKHCIINTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BCUICCTB.

Baxueline oKMCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENTEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH (TIPUMEPHI).
OKuCINTENbHO-BOCCTAHOBUTEIIbHBINA OTEHIIMAI.

VYpasHenue HepHcra.

CocraBiieHHE OKUCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
HaHpaBJ’IeHHe OKHCINTECIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11e1<Tp0xuanecKue CUCTEMBID»

1.
2.
pacTBoOpY.
3.
4.
5.

DnexTpoxumuueckue cuctembl. Kimaccuduxaus s3meKTpoXMMHUYECKUX POIECCOB.
DNEKTPOXUMHUYECKHE ITPOLIECCHI, IPOTEKAIOLINE HAa IPAHULIE pa3/iena «METaJlI —

l"anpBanmyeckuii anemeHT Janmans — Skoowu.
DNEeKTPOABUKYIIAS CHJIA TATbBAHMYECKOTO DJIEMEHTA.
N3mMepeHue 351eKTpOAHBIX MOTEHIMANOB. Psl CTaHIApTHBIX AIEKTPOAHBIX

noteHnranos. CBoWcTBa METAJJIOB B COOTBETCTBUH C MX MOJIOKEHUEM B PATy HaIlPSHKEHUM.

6.
7.
8.
9.

10.
11.

Ypasuenue HepHcra.

DIIEeKTpONIN3 PacIuIaBOB U pacTBOPOB. KaToIHBIE M aHOIHBIE TIPOLIECCHI.
OO6wenunenHslit 3akoH Papajnes. Beixos o Toky.

Kopposus meramios. Knaccudukanust Koppo3noOHHBIX TIPOIIECCOB.
XuMunueckas KOppo3usl.

DIeKTpOXUMHUYECKask KOPpOo3Husl. AHOTHOE OKMCIIEHUE METaJlJIa U KaTOAHOE

BOCCTAHOBJICHHUEC OKUCIIUTCIIA.

12.
13.
14.
15.
16.
17.
18.
19.

[TpumMeps KOppO3UH B KUCIIOH cpenie 1 aTMOCHEPHON KOPPO3HH.
CxopocTh KOPpO3HH.

3ammra METAJIIOB OT KOPPO3HH.

3aluTHBIE TOKPHITHS.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aUTHI OT KOPPO3UU METAJLIOB.
XUMHUYECKUE UCTOYHHUKHU TOKA. ['albBaHUUYECKUI JIEMEHT.
XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XUMHYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



INPUJIO’)KEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUTAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 OTPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3y/jbTaTbl O0y4YeHHS] U OLIEHOYHbIE CpeACTBA /AJsl NPOBeIeHHUS
NMPOMEKYTOYHON aTTeCTANNH:
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O1eHOYHEIE Cpe€acTBa

OIIK-2: CriocobeH NpuMeHATh OCHOBHBIE 3aKOHBI U METO/IbI MCCIICAOBAHUI €CTECTBEHHBIX HAYK JUIA PELICHHS 3324 IPOPeCcCHOHATBHON e TeTbHOCTH

OIIK-2.1:

OCyIIeCTBIISIET pACUYETHI,
AHATU3UPYET MOJTyYCHHBIC
PE3yJBTAThI U COCTABIISICT
3aKIIOYCHHUE 110 TIPOBEICHHBIM
AHAJIM3aM, UCTIBITAHUSM U
MCCIICIOBAaHHSIM

Hepeuenb meopemu4ecKux 6onpocoe

1. OCHOBHBIC METOJIbI XUMHUYECKOT'O aHAJTN3a.
2. OcHoBHBIE TPUOOPHI U 000PYIOBAHUE JIJISI XUMHYECKOTO aHATN3a BEIIECTB.
3. Mertoauku npoBeieHus: onbIToB. [IpaBuia TeXHUKN O€30NaCHOCTH.

Ilpakmuueckue 3a0anus:

1. g peakumu CHy () + CO, () = 2 CO () + 2 Hy (1) ompeniennte BOZMOXKHOE HAIIPABJICHUE
CaMOIPON3BOJILHOTO TCUCHHS PEAKIIMH [IPH CTAHIAPTHBIX YCIOBUAX U npr  Temmeparype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHONW TeMIEpaTypbl HE HM3MEHUTCS. YKaXKHTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrusl B XOJ€ peakuuu; 0) NpUYMHY HAWJEHHOTO U3MEHEHHUs
sHTponuu. Paccunraiite Temieparypy Hadajaa peaKkLuu.

2. Bolpaszute uepe3 KOHLEHTpALMKU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIUX peaKIuii
Nowy + 3 Hary = 2 NH3p, AH = -92,2 x/x. YkaxuTe HamnpaBieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TeMIIepaTyphbl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyetcs 1 npurorosienus 2 i1 0,25M pactsopa?

4. Kakuwe w3 cnenyromux couneit noaseprarorcs rupponusy: NapSiOsz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpaBHEHHUS THUIIPOJIM3a COOTBETCTBYOMHUX coseil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJei?

5. 3ok ruIpOKCcHIa MarHus monydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 30/ W HalMIIUTE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOJABIKYILYIO CHIIy M ONPEIEIUTE HAIPABICHUE CaMOIIPOU3BOJIBHOIO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHCIINTENHLHO-BOCCTAHOBUTENBHBIX ToTeHIIMamos Hl + HsPO, — J, + H3PO3; + H)O0.

7. lTlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE ypaBHEHUS peaklui,
NPOTEKAIOIINX TPH JIEKTPOXMMHUYECKON Kopposun ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) BO
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BJIQXKHOM Bo3ntyxe. OnpenenuTe yOblTb MacChl aHO/Ia PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposuu coctapmia 0,01 /4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHHS IEKTPOAHBIX IMPOLECCOB (aHOJ UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINHU, TPOUCXOIAIIEH pH 3neKTposnse pactBopa CoSO4 Brruncnure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha katoae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUH | 4. Beixon meramna mo Toky coctaBmil 85%. Ykaxute
BO3MO)KHbIE IPUYMHBI YMEHBIICHHUS BBIX0/1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.

OIIK-2.2

Cucrematu3upyer pe3yJbTaThbl
HAYYHBIX HCCIICIOBAHUM

Hepeueub meopemuidecKux 6onpocoe:
1. OCHOBBI XHMHYECKOH TCpMOAUMHAMUKH: CUCTCEMA, TCPMOAUMHAMHUYCCKHUC IIApaMCTPbI
CHUCTCMBI, (1)YHKHI/II/I COCTOSAHHA CUCTCMBI. Hemeﬁ 3aKOH TCPMOJWHAMHKHU.

2. DHepreTuka XMMMUYECKUX IPOLIECCOB.

3. OHranbnus. 3aKoH ['ecca u ciencTBUs U3 HEro.

4. OHnTponus. YpasHeHnue bonpimana. Bropoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

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

6. Xumuueckass kuHeTuka. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.

7. CKOpOCTh peakuu U METOMIbI €€ PEryJINPOBAHHUS.

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

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

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

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.

12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHSL.

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

14. PactBopbl. CiocoOb! BeIpa)kKeHUsI KOHLIEHTPALUK PACTBOPOB.

15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON TUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.

16. Jucconnanus KUCIOT, OCHOBaHUH, cosieil. AM(OTEpHBIE 3TEKTPOIUTHI.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

19. I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIN3A.
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20. Hucnepcubie cuctembl. Knnaccuduxkanus. Jlnopuinpabie 1 110p0oOHBIE KOJUIOUIBI.

21. CrpoeHre KOJIOUIHBIX YaCTHULl.

22. Koarynsiius KoJuIouHBIX pacTBOPOB.

23. OKHCIHUTENIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIHUAI.

25. IManpBanmveckwmii 3emenT Jlanusms SAxkoou.

26. DIEKTPOXUMHUYECKHE CUCTEMBI: MJICKTPOJIU3 pacIuiaBoB. [IpuMeHeHue 31eKTpou3a.

217. DeKTponn3. AHOAHBIN U KaTOAHBII MPOLIECCH NP JEKTPOIU3E pacTBOpoB. [IpuMenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buast koppo3un. CriocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEHCTBOBATH PacTBOP
THJIPOKCHIA Kanus: HomoBoaopoaHas kuciora, ximopua menu (1), oxcua yrmepoma (1V), oxcua
ceunua (Il), rugpokcun amoMuHus, ruapokcua ammoHusa. CocTaBbT€ YpaBHEHMSI BO3MOKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (opMax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIICHHsSI oOkcuma xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBnenus FezOs: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 hULMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBbleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHOM cMecu oT 50 mo
30°C?

4. Ina obparumoii peakiun FesOu) + Hypy = 3FeO) + HoOr3anuiure BIpakeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxute cnocoObl yBeTMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpokaJMBaHMM METAJUIMYECKOrOo THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIABJISIETCS €O Iienoubto. YTo
npeJcTaBisieT coboi 3To coennHenre? Hanummre ypaBHEHUs BCEX YKa3aHHBIX peaKIuil.

6. CKOTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 1y npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KakOM KOJIMYECTBE BbLIEHATCA npu npoxoxaeHuu 48250 Knu
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anekTpudecTBa uepe3 pactBop xisopuna Mmapranua (11)? CocraBbTe cxemy 3J€KTposiM3a 3TOTO
pacTBopa.

8. AnroMuHUIA cKIIeTiaH ¢ Meablo. Kakoil n3 MetamioB OyaeT KOppoJaupoBaTh B Cpeie CEpHOU
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMbI AJICKTPOXUMHUECKON KOPPO3HH.

OIIK-2.3 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 9. IIpoBecTu aHanM3 BIUSHUS KOHLIEHTPALUHA Ha CKOPOCTh XUMHUYECKOU peaklnU

SHaHUA IJid pCUICHW A BOIIPOCOB B
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH

Na,S;03 + H,SO4 = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboOTKYy MOJYYCHHBIX JaHHBIX C HCIOIh30BAHUEM COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BU/IE TAOIUIIBI 1.

Tabauua 1
Howmep O6Bem, Mt Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO4 Na,S,03, 10? | mnosBienns peaKiuu, 10,
MOJTB/JT MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To manHBIM TAOJMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCYNb(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Coenams 661600 0 3a6UCUMOCHU CKOPOCHU PeAKUUU OM KOHUEHmMPauyuu muocyisphama
Hampus.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUN, ¥ TIPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYAIOIIMICS JEMOHCTPUPYET MOPOTOBEI YpOBEeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



