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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u oJoopena s peanusanuu B 2026 - 2027
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

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




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

Juctummaa XvMus BXOJUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
IPOTPaMMBI.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(OPMHPOBAHHBIC B PE3YJIBTATE U3YUCHHSI JUCITUTUINH/ TPAKTUK:

Jns  u3ydeHuss JOUCHUIUIMHBI HEOOXOMWUMBI  3HAHUS, YMEHHS W  BIAJICHUS,
cOpMUPOBAHHEIE B PE3YJIbTATe IMOJYYCHHS CpeqHero (MOJHOro) oOmero oO0pa3oBaHHS IO
JTUCHUIUIMHAM «XUMUs», «Dusukay, «MaTemMaTuka.

3HaHus (YMEHUs, BIIaJICHUs), MOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUTIINH/TIPAKTHK:
be3onacHOCTB )KU3HEAEATENBHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIE Pe3yabTAThl 00y4eHH s

B pesynbrare OCBOGHHS IUCHUIUIMHBI (MOIyJsl) «XHMHsS» OOyYaroIUiics TOJIKEH
o01a1aTh CaeAYOUMMI KOMIIETCHIUSIMHU:

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

OIIK-1 CrocobeH pemaTb HWHXEHEpPHBbIE 3a/ladyd B MPO(EecCHOHAIBHON JESTENbHOCTH C
MCIOJIb30BAaHUEM METO/I0B €CTECTBEHHBIX HaYK, MATEMaTHUYECKOI 0 aHAJIN3a U MOJIETTMPOBAHUS

OIlK-1.1 Brnageer HaBbIKaMM HCIIOJIB30BaHMSI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM Ui  TOBBIMIEHUS  KBaIU(UKAMM  HpodecCHOHATHLHON
JeSITEJIbHOCTH

OIlK-1.2 [IpumeHsseT MaremMaTM4eCKME€ W €CTECTBEHHOHAy4YHbIE 3HAHHMS B
npodecCHOHATILHOM NeSITeIbHOCTH

OIIK-1.3 Mopenupyer mnpoueccsl (YHKIMOHHUPOBAHUS CHUCTEM IPOMBILIUIEHHOTO
TPAHCIIOPTA JIJIsl pEIIeHUs] KOHKPETHBIX MHKEHEPHBIX 3aj1au




4. CTpyKTYpa, 00BEM U coiep:KaHue TUCIUIINHBI (MOIYJIs)
OO0mas TpyJ0EMKOCTh JUCIUIUIMHBI COCTaBiseT 4 3aueTHbIX enuHmIl 144 akaj. 4acoB, B TOM

HHUCIIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— aynutopHas — 68 aka. 4acos;

— BHEAyIUTOpHAst — 4 aKaJl. 9acoB
— caMocTosTeNbHAs paboTa — 36,3 akaJ1. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTeCcTalMy - SK3aMEH

conmarman pasora |3 & Gopua
a
E (B axaz. qa?cax) 5 % Bun TeRymero
Paznein/ rema 3 £ E . KOHTPOJISt Kon
g & ©o|camocTosTenbHOM
JIACIMTUTHHBI 8 S paboThI YCTIEBAEMOCTH H | KOMIIETCHIIHH
Tex. nab.  |mpakr. % \é HPOMEXYTOUHOU
3aH. zan. & 9 aTTecTalul
odopmieHHe
oTyeTa 1o
naboparopHoOn
padore; 3amura
- peruerue nabopatopHoOn
JIOMAaIIHEr o ' paboTEL. OIIK-1.1,
1. XumMundeckas TepMOAMHAMHKA 6 6/21 6 3amannsg Ne 1; OIIK-1.2,
) JomarHee OITK-1.3
3ananue Ne 1.
CaMOCTOSTEIEHOE Tecuposare
U3y4YeHHE
yueOHOM U
Hay4YHOU
JUTEPATyPhI
odopmiieHHe
oTyeTa 1o
nmabopaTopHOit
padore; 3amura
- betniertie nmabopaTopHOit
JIOMAaIIHEro . paboTHL. OIIK-1.1,
2. XuMuyeckasi KHHETHKA 4 4/41 4 3agaHus Ne 2; OIIK-1.2,
2 i Homarnee OTK-1.3
3ananue No 2. '
CaMOCTOSITEIIBHOE Tecrnpobanye
n3y4YeHUe
yueOHOI U
Hay4YHOU
JIUTEPATYPhI
- oopmieHue
oTyeTa 1o
nabopaTtopHOH
padore; 3amuTa
- peruenue nabopaTtopHOH
JIOMAaIIHET O . paBOTEL OIIK-1.1,
3. PacTBOpBI 8 8/41 8 3aganus Ne 3; OIIK-1.2,
) Homaninee OIK-1.3
3ananue No 3.
CaMOCTOSITENEHOE Tecruposanie.
H3y4YeHHe
yueOHOH U
Hay4YHOU
JUTEPaTypHL.




odopmiieHue

OTYeTa 10
nabopaTtopHOn
pa6-0 © na6ia?§)TaHoﬁ OIIK-1.1,
4. JTucriepcHbIE CUCTEMBI 6 6/21 6 patop OIIK-1.2,
CaMOCTOSITEIIBHOE paboThl.
OIIK-1.3
U3y4YCHUE TecTupoBaHue
yueOHOW U
Hay4YHOU
JTUTEPATYPBI
odopmnenue
0oTYEeTA 10
1abopaToOpHOI
padore; 3amura
- petmierue nabopatopHOn
5. JIOMAIITHETO AGoTEL OIIK-1.1,
OKuCaUTEIbHO-BOCCTAHOBUTEIbHBIE 2 4/1,61 4 3aganus Ne 4; P ) OIIK-1.2,
) Homaninee OIK-1.3
MPOIIECCHI 3ananue Ne 4. '
CaMOCTOSTEIILHOE
TecrupoBanue.
H3yUCHHE
y4eOHOH U
HayqIHOU
JIUTEPaTyphI.
odopmiieHue
OTYETA 10
1a00paToOpHOI
padore; 3ammura
~ beltierHe nabopaTtopHOH
JIOMAILHETO ;)6OTII>)I OIIK-1.1,
6. DIEKTPOXMMHUYECKUE CUCTEMBI 8 6 8,3 | 3amanus Ne 5; P ) OIIK-1.2,
JomarHee
- OIIK-1.3
3aganue Ne 5,
CaMOCTOSTEIILHOE
TecrupoBanue.
H3yUCHHE
y4eOHOH
HAay4YHOU
JITEPaATyphIL.
Hroro no pazaeny 34 |34/13,611 36,3
Hroro 3a cemectp 34 |34/13,61 36,3 SK3aMeH
Hroro no aucnumnnuae 34 34/13,6 36,3 SK3aMeH

u




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
M3JIOKEHUE Marepuana B JUCHUINIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE INPEUMYLICCTBEHHO
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.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XUMHUYECKOIO OKCIIEPUMEHTA, KOTOPBIA I103BOJISAET
HauOoJiee MOJIHO PEeaTu30BaTh METOJ IPOOJEMHOro OOy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAllMi SBJICHHWA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIUOHHOM H3JIO)KCHUU IIPUEMOB MBICICHHOIO M PEaJIbHOIO JKCIIEPUMEHTA, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTEIIEHH 0000IIEHHOCTH.

B mnponecce mnpenopaBaHus JUCLUUIUIMHBL «XHUMHS» IPUMEHSAETCS TpaJULIMOHHAs
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHAs 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuu npoxXoAT KaK B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO TOCIIeI0BaTEIbHOE
M3JIOKEHUE Marepuana B JUCLHHUILNIMHAPHOM JIOTMKE, OCYIIECTBIIIEMOE INPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-Oece1bl UK Juanora ¢ ayIuTOpUeH, JIeKIni
C NPUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIBTALMM, I'/IE TEOPETHYECKUI
MaTepuas 3apaHee BBIIAETCS CTYIEHTaM I CaMOCTOATEIbHOTO M3Yy4Y€HUs, I MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKIM 00pa30oM, JISKIIUS POXOAMT 10 THITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAeT B ceOs caMmble pa3HOOOpa3HbIE
(bopMBl y4eOHOH NEeATETHLHOCTH: BBIMOJHEHHE JOMAITHUX 3a/JaHUH, 3aBeplIeHne 0(OpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K NMPAKTHUKYMY, U3y4YeHHE OCHOBHOTO U JIOTIOJIHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTepaTypsl B
o6ubnuorteke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOJArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
WUTOTOBOM aTTECTALVH.

CamocrosTenbHas paboTa o0yyaromuxcsl JTOJKHA ObITh HallpaBlieHa Ha 3aKperuICHUs
TEOPETUYECKOr0 MaTepuraia, U3JI0)KEHHOr0 MpernojaBaTesieM, Ha IpopabOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSATENIbHOE HM3y4YeHHME, Ha IOJrOTOBKY K J1a0OpaTOPHBIM 3aHSATHSM, BBIOJHEHHE
JOMalIHUX 33/JaHUH U MOATOTOBKY K pyOEKHOMY M 3aKIIOUYMTEIbHOMY KOHTpoito. Ilomumo
3TOro, oOydJaromuecs: MPEeACTaBISIIOT Pe3yJbTaThl CBOEH CaMOCTOATENbHON paboThl B BHUJE
MIPE3EHTALAMN.

[Tpu mpoBeneHMH pyOEKHOTO M 3aAKIIOYMTEIHHOTO KOHTPOJS OCHOBHBIMH 33JauyaMH,
CTOSIIIMMU TIepe]] MpenojaBaTesieM, SBISIOTCS: BbISABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rIyOWHBI 3HAHUN, YMEHHUH, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiay C BBISBICHUEM
CTETEHU CaMOCTOSITEILHOCTH B IPUMEHEHNH MOJTY4YEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.



6 YueOHO-MeTOANYeCKOe 00ecnevyeHue CaMOCTOSITeIbHOI padoThI 00y4alommxcst
[TpencraBieno B npusoxxeHuu 1.

7 OueHoYHbIE CPeICTBA /ISl IPOBEIEHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAHYecKOe M MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

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 obpamenus: 14.02.2021). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mata obpamenus: 14.02.2021). - MakpooObekT. - TeKCT : 37eKTpOHHBIH. - CBeICHUS
noctymabl Takke Ha CD-ROM.

0) JlomosiHuTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuil roc. Texumdeckui 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: 14.02.2021). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynusl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnuaa, O. A.
MumypuHa ; Maraurtoropckuii roc. rexunueckuit y-t um. I'. 1. HocoBa. - Marauroropck : MI'TV nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTAaHOBUTENBbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara oOpamenus: 14.02.2021). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIU. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpioBa ; MarHUTOrOPCKH# TOC. TEXHUYECKHIMA
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: 14.02.2021). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
Ceenenust jgoctymnubl Takxke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicn. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.
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6. Kparkuii crnpaBouHHMK (H3MKO-XMMUYecKuX BeawuuH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. I[lonomapeBoii. -
10-e u3x., ucnp. u gom. - CII6. : Ban ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
TekeT: HenoCcpeACTBEHHBIN.

7. W3Bectust BBICIIMX YYEeOHBIX 3aBeACHUNA. XHUMHUS MU XUMHUYECKas TEXHOJIOTHUS:
Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3zanus:

Mumypuna, O.A. DHepreruka XHMHUYECKUX IPOLIECCOB: METOJAMYECKHE YKa3aHUS K
71a00paTOpHBIM paboTaM IO AUCHUIUIMHE «XUMHA» JUIsl O0Yy4arolUXcs BCeX HaIpaBICHUH
NOJrOTOBKM W  CHeUWajbHOCTEH 1nHeBHOW (opmbl oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemocpeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA Ui
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMHUS» NIl 00ydarolUXcsl BCEX HalpaBiICHUM
HOATOTOBKH U crenuanbHocTeil Beex (opm obyuenus / JL.I'. Komnsaa; Marauroropckuii roc.
texandyeckuid yH-T uM. ['. 1. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
TeKCT : HeImoCpeACTBEHHBIN.

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K Ja0OpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANpaBJICHUI NMOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeAcTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOINYECKUE
YKa3aHUs JUIsl CAaMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4arouuxcs BCex
HAIpaBJICHUH TOATOTOBKH M crienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HenmocpeACTBEHHBIN.

5. Uympoga, JI.B. PacTBopsl: MeTomuueckasi pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJATOTOBKU U CELUAIbHOCTEH
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: MeToMUeCcKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydarolIMXcs IO BCEM HalpaBiICHUSM MOJITOTOBKU U
crienuanbHOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c. — Tekct : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHble pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHSD» U1 00yJaroluXcs MO BCEM HAIPaBICHHUSM MOATOTOBKU M
crieranbHOCTAM Beex (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsia, JI.I'. OkuciuTensHO-BOCCTAHOBUTEIIBHBIC PEAKITUN U DJIEKTPOXUMUICCKHE

MIPOIIECCHI: METOMUYECKasi pa3padoTKa K CaMOCTOSITENbHON paboTre aisi 0Oydaromuxcs 1mo
BCEM HaIpaBJICHHUSIM IIOATOTOBKH M CIIEHUATIBHOCTSIM Beex (popm o0yuenws / JI.T .



Komsina, E.B. Tapaciok, 3.P. Mynnuna; Marauroropckuii roc. texunueckui yH-T uM. I'. K. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE TIPOILECCHl: METOAUYECKHE YKa3aHUsA K
nabopaTopHoii paboTe MO IUCHUIUIMHE «XUMHS» Ui OOYYalomUMXCs MO BCEM HaIPaBICHHUIM
MOJrOTOBKM M CIEHHAIbHOCTAM Bcex (opm o0yuenus / O.A. Mumypuna, H.U. PoamonoBa;
Marnurtoropckuii roc. texuudyeckuii yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEACTBEHHBIMH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe ob0ecniedeHue

Hanmenopanme o
1o Ne morosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Windows 7
Professional(ums  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOHO pacIpoCTpaHIeMOe OECCPOUHO
MS Office 2007 |y, 135 1 17.09.2007 GeccpodHo
Professional
FAR Manager CBOOOIHO pacIpoCTpaHIeMOe OECCPOUHO
IIpodeccuonanbHble 6a3bl JAHHBIX M HH)OPMAINMOHHBIE CIPABOYHBIE CHCTEMbI
HazBanue Kypca Cchuika
Haunonanehas  MHQOPMAUHOHHO-GHAIMTHIECKA | yp| - hitns-/felibrary.ru/projectrisc.asp
CcuUcTreMa — Poccuiickuit HNHIOCKC HAay4YHOIr'o
nutuposanus (PHIL)

ITouckoBas cucrema Axaaemuss Google (Google|URL: https://scholar.google.ru/
Scholar)
Nudopmanmonnas cucrema - Enunaoe okno nocryna k|URL: http://window.edu.ru/
MH(OpPMaIMOHHBIM pecypcam
OnektponHble pecypebl oudmunorekn MI'TY um. I'.U.|http://magtu.ru:8085/marcweb2/Default.asp
HocoBa

Poccuiickas ['ocynapcTBeHHas oubmmoteka. |https://www.rsl.ru/ru/4readers/catalogues/
Karasorn

denepanpHOE rOCyJIapCTBEHHOE Gro/KeTHOE| | )0 - hitp:/Awww fips.ru/

yUpexKIeHNE «DenepanbHbIit UHCTHTYT

POMBIIUIEHHOM COOCTBEHHOCTH
DnexkTpoHHas 0Oa3a mnepuoaudueckux wu3manuii East|https://dlib.eastview.com/
View Information Services, OO0 «MBUC»

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTLTHHBI (MOLYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIFOYACT:


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
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1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHaleHue ayIUTOpPUU: MYJIBTHUMEIUMHBIE CpeACTBAa XpaHEHHUs, TMepeJaud u
npecTaBieHust uHGopMauu

2. YueOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TJIAKATHI.

3. [MomerneHus i CAMOCTOSITEIbHOM pabOThI 00 YYAFOIIIUXCSI.

OcHarmenne ayautopun: [lepconanbHabie KoMnbroTephl ¢ makerom MS Office, BeixoaoMm B
WHTepHET W ¢ JOCTYIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
YHHUBEPCHTETA

4. TlomemieHus Uil XpaHEHUS W TPOPHIAKTHYECKOTO OOCITy)KMBaHUS Y4eOHOTO
00opyIOBaHUSI.

Ocnamenne aymutopun: CTeiuiaxu, ceH(bl i XpaHCHHsS Y4eOHOTro 00OpYIOBaHUS.
NHcTpymeHTsI AJ1s peMOHTa J1ab0paTopHOTO 000PY10BAHMUSL.



MNPUJIOXKEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASIIYI0 BO BpEeMs MOJATOTOBKU CTYIACHTaAMHU OTUYETOB IO JIaOOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS] IOMAITHUX 3aaHU.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUSA MO KAXKJAOMY PA3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TPAKTUUECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

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

B tectax no teme «XuMu4eckas TEPMOAMHAMUKA»: MIEPBBIC IECTh 3aIaHUN OLICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) OPOAYKTHI XMMUYECKOH peaKIiu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIUU
2. Tlepserlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A dekT peakin orprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIIIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

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

CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 /K TENIOTHI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni o + CO (. Ompenenure BO3MOKHOE HAIpaBICHUE
CaMOITPOU3BOJILHOI'O TEUCHHS PEAKIIMU IIPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS IPU Pa3IOKEHUU KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakius: 2KClO3 (tg) —2KCl (15)+30; 1), AH<O MoxeT caMonpon3BOIBHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, cebMOe, BOCbMOE, JIEBITOE U IeCcIToe — B 1 0ajl, a OJUHHA/IIATOC
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYeCcKasi TEPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuile obwvema
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakinu?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHS 00OPAaTUMBIX IPOLIECCOB KOIMUYECTBEHHO XapaKTEepU3yeTc ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTON PaBHOBECHS
6. Kaxk 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 H O =4 NH; ) + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaykeHHE 11 KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*



6) Kp = [C][D]/ [A][B]
B) Ky = [A][B] /[C][D]
8. Kakoil 0Tpe30K Ha AuarpaMMe MOKa3blBaeT 3HAYCHUE TEIUIOBOro sddexra peakmnn?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW HA TUarpaMMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. ina peakunu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCToe 3a7anus - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakiuu Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIUIIECTCS B BHJIC
1) 2K* + SO,* = K,S0,
2) Cu* +S04 +2K" + 20H = Cu(OH)2{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacCTBOP BOJOMH

4) TOBBICHTBH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIUAIIMHA PACTBOPSHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCTPOIOPIMOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OIICHUBAKOTCs B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHWOHBI

3)  MOJAPHBIC MOJIEKYJT
3. JIst KaKoro 3JIEKTPOJIMTA TOPOT KOArYJISIUU KOJUTOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabmIi3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mm 0,02H cynwsdara xamus
obpazyercs 3omb cynb(dara cBunma (ll). K xakomy 3mekTpoay MOKHBI MEpEMEIIaThCs YaCTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIn3E?

1) HaxomATCSA B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe konObI HamuTO 10 S0 MIT 30715 THIAPOKCH A *Kene3a. JJisk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 TOTpeOoBaIoCh 100aBHUTH: B repByto — 5,3 mur 1H pacTBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHUCIUTETHLHO-BOCCTAHOBUTENIBHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Tect Ne 1
1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEIUYMBAET CBOIO CTENEHb OKHCIICHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPHUIIATENLHBIN 3apsi] HOHA YBEITUYUBACTCS
3. U3 npencraBineHHbIX HIKe peaknuii K OBP nucnponoprirnoHupoBaHus NpUHAIEHKHUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  metaIbl, BOAOPO/, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuma maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + Ky;SO4 + NO okucnenuto
MTOJIBEPTaFOTCS CIICTYIONTUE SJICMEHTHI ...
1) aszormcepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakiprn KMNnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/aHus
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gana; mectoe u ceapMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

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

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJi€ MPH AJIEKTPOIU3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. Bbeunciute Maccy NWHKA, TOJIYYEHHOTO TIPH OJEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NpPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKOI KOoppo3uu ranbBaHonapsl ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BHeayautopHass caMocTosTeIbHAs padoTa 00y4YarONTUXCS OCYIISCTBIIACTCS B BHJE H3yUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nmabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThI TeMATHYECKHX JOMANIHHUX 3aaHUil 1Jisi BHEAYTUTOPHOM caMOCTOSITEJbHOI PaGoThI
CTYJAEHTOB I10 TeMaM

Jlomamnee 3aganue Neo 1
10 TEME «XI/IMl/l‘leCKaﬂ TepMO[[l/lHaMl/lKa»

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TSPMOIMHAMKKAY: TIepBasl 3aJ1aya OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6a.

3amaga Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJIM TEIUIOBOM 3 (dEeKT peaKkIuy 10 3aJaHHON TeMIIepaTypbl HE H3MEHHUTCS. Y KaKUTE: a) BBIICTSICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)3 () + CoH; (1), moab3ysch
CTaH/IAPTHBIMU TEIIOTaMU 00pa30BaHUS pearupyrommx BemecTB. CKOIbKO TEIJIOTHI BBIACIUTCS WA
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COzq)=CO () + Ho Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H,O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, kornaa npopearupyer 30% CO? Bo CKOIbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuuraiitTe Bpemsi, mpu KOTOPOM 3TO e KOJMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO TIPU TEMIIEPATYPe
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU 3TOM CKOPOCTh PEaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHSI PEaKITUU:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = COz (7 + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 Mons/1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITHN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-92,2 KkJIx;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + HQO(]-) =CO, o T Hz(r), AH =-41,1 k]I x.

VYkaxuTe HanmpaBJICHUE CMEIIEHUSI XUMUUECKOTO PaBHOBECHS ATUX PEAKIIUiA: a) TIPU MTOHMKECHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nmomammnem 3agaHum 1o teme «PacTBOpeD»: mepBas, BTOpas, TpeTbd W IATas 3anadud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ana.



3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xyopuaa

osiosa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaga Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn** +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3agauda Ne5

Kakue u3 cienyromux comei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Ne6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomamuee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7aua
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 6ai.

3amaya Nel
[TonGepure KOAPGUIUEHTH B YpaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaXuTe THI KaXKI0W PEAKIINH.

Paccunraiite SAEKTPOABMKYILIYIO CHJIYy W ONpPENENUTE HaIpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TpH  CTAHAAPTHBIX  yCIOBUAX,  HWCIONB3YyS  3HAYCHHS
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHEIX ITOTCHIIUAIIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,0O

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaua Ne2

CocTaBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIINN:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNO3 (pas) =



3amaga Ne3
Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

ITonp3ysicb TabmuIed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXMMHUYCCKHE CHCTEMBI»: TIEpBast 3a7ada OlCHUBAETCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
YpaBHEHHE TOKOOOpa3yIoIIeld peakiuy, MpOoTeKaroule mnpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raibBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHNYECKOTo 31€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/YXE.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISIICH TPH DIIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METallIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabota. Temiora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUSA COCTOSIHUSI CUCTEMBI. DHTAJIbIUs 00pa30BaHMsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBoi 3¢ddekrt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m60ca.

13. HanpasieHue caMOnpoU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumuyeckas KnHetuka. CKOpOCTh XUMUYECKOM peakiiuu U METO/IbI €€ PEryJINpPOBaHMUSL.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusiaue Temneparypbsl Ha CKOpOCTh XxuMuueckor peakiuu. [IpaBuio Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUU AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusinue xatanuszatopa Ha CKOPOCTh XUMUYECKON peaKIuu.

0. T'oMOreHHBIN U TeTEPOTCHHBIN KaTaIH3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHME KOHIIEHTpAIMH, TABJICHUS U TEMIIEPATYyPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMMsbl 1Sl OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oONoO~WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTPAIKs, MOJISIPHASI KOHIIEHTPAIIUS IKBUBAJICHTA, MOJIbHAS JOJIsI, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

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

Ocmoc. OcmoTuueckoe nasiaeHue. CxemMa 0CMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. HonHasa teopust kuciaotr u ocHoBaHUM AppeHuyca. OCHOBHBIE MOHATHUS U TMOJOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJel C TOYKU 3pEHUS MOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. JImuccommanmsi cnadbIX AMeKTPoIMTOB. KOHCTaHTa TUCCOIMAIIHN.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TlpousBeneHue pacCTBOPUMOCTH.

14. VouHoe mpowusBeAeHHE BOABL. BoIOpOAHBIN U THAPOKCHUIBHBIN TOKa3aTEINH.

15. Tmaponus coneii. Tumbl rUAPOIN3A CONCH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ko

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIM3aTopBhl.
Koarynsmust muoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTg RN



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexTpuyeckue CBOMCTBA KOIOMAHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX Peakuuid (IpuUMepHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

NN E

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

DneKTpoXUMHUYECKHe cucTeMbl. Kimaccudukarus 3J1eKTpOXUMUIECKIX TTPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HA TPAaHULIE pa3iesia «METaJll — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMANIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunHenHsbI 3akoH Papaznes. Bexox o Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC 3JICMEHTEHI.

arLONOE



INPUJIOXKXEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MIpoOBEACHUSA l'lpOMe)KyTO‘IHOi/i aTrecranmum
HpOMe)KYTOLIHaH arrecragus numeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJabTaTbl O00y4YEeHUS] M OLIEHOYHBIE CPeACTBA IS NPOBEdEHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CriocobeH pemmath WHXKEHEPHBIC 3a7a9i B MPO(PECCUOHATBHOMN JIEATEIEHOCTH C HCIIOIB30BAHHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMATHIECKOTO

aHaJIn3a U MOACIIMPOBAHUA

OIIK-1.1:

Brnageer HaBbIKaMU HCIIOTB30BAHUS
COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJOTHA  JUIS  TIOBBIIICHHS
KBaTMUKAIMK TPodHeCcCHOHATBEHOM
JeSITeTbHOCTH

Ilepeyenn TeopeTHYeCKMX BONPOCOB:

1. OCHOBBI XMMHUYECKOM TEPMOAUMHAMHUKHU: CHUCTEMA, TCPMOAMHAMHNYCCKUEC IIapaMETPhI
CHUCTCMBI, (bYHKI_II/II/I COCTOSAHHA CUCTCMBI. HepBLIﬁ 3aKOH TCPMOJUHAMUKH.

2. OHepreTuka XMMUYECKHX IPOLIECCOB.

3. OHranbnus. 3akoH ['ecca u ciencTBus U3 HEro.

4, Outponus. YpaBHeHue bonpiimana. Bropoit u TpeTuii 3akOHbI TEPMOJUHAMUKH.

o. Oueprust [ m06ca. HampasiieHNsI XUMHUECKUX MTPOIIECCOB.

6. Xumunyeckass kKuHeTHKa. CKOpOCTh XUMHUYECKOM peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunernueckast Kpuasi.

7. CKopocTh peakuu U METOIbl €€ PEryJIupOBaHU.

8. Bnustane Temriepatypsl Ha cKOpocTh peakiuu. [IpaBuno Bant-I'odda.

9. OHeprus akTUBAalLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaranmsaTopbl 1 KaTanuTHYECKUE CUCTEMBL. [ OMOre€HHBIN KaTanus.

11.  Karanu3aropsl U KaTaTUTUYECKHE CUCTEMBI. | eTeporeHHbIi KaTaaus.

12. Xumuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOIO paBHOBECHSI.

13. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopbl. CriocoOb! BeIpakeHHsI KOHLIEHTPALUKA PACTBOPOB.

15.  PactBOpsI 251eKTposnTOB. CTENEHb M KOHCTAHTA 3JEKTPOIUTUYECKON UCCOLUALIUH.

16.  3axon paszbasnenust OcTBajiba.

17.  uccoumanus KMCIOT, OCHOBaHUH, coneil. AM(OTEpHBIE 3IEKTPOIUTHL.

18.  PactBopumocTs. [Ipom3BeneHne pacTBOPHUMOCTH. YCIOBHE OOpa30BaHHS W PACTBOPEHHS
0CaJKOB.

19. Huccounanus Boasl. MoHHOE npousBeaeHne Boasl. pH.

20.  T'maponus coneil. CTeneHb U KOHCTaHTa TUAPOJIM3a.

21. Hucnepcusie cucrembl. Knaccudukanus. JInodunbubie u 11o)OOHBIE KOO IBI.

22. CrpoeHne KOJJIOUIHBIX YacTHLI.

23. Koarynsmus Ko/umonaHbeIX pacTBOPOB.

24, OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa BEIIECTB. Knaccugukanus

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.
25.  DnekTpoxMMHUYecKHe cucTeMbl. 3akoHbl Dapajes. DIEKTPOAHbIH NOTEHIIHA.




26. lNanpBarmyeckwmii anement [lanuaisa Axko0u.

27. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [I[puMeHenue 3nekTpoinsa.
28. DIIeKTpOoJIN3. AHOJHBIN U KATOJHBIA MPOLECCH IPU JIEKTPOIN3€ pacTBOpoB. [Iprumenenue
NEKTPOJIN3A.

Koppo3sust. Buast koppo3uu. CriocoOb! 3aIIUThl METAIUIOB OT KOPPO3HH.

OIIK-1.2:

[lpumeHsieT MaTreMaTHYeCKHe |
CCTCCTBCHHOHAYYHBIC
npodecCHOHABHOM IeATEIBHOCTH

3HaHUA B

Ilpumepnsle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKMMU M3 YKa3aHHBIX HU)KE BEILECTB MOYKET B3aMMOJEHCTBOBATH PacTBOP
TUAPOKCHIA Kalusi: UOAOoBoJOpoaHas kuciora, xjaopua meau (Il), okcun yrinepona (1V), oxcun
ceuHua (Il), ruapoxcun amoMuHus, THAPOKCUA aMMOHUsA. CocTaBbTe ypaBHEHHS BO3MOKHBIX
peakiuii B MOJICKYJISIPHOM M MOHHO-MOJIEKYJISIpHOH (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIIEHHMsI okcuja xeneza FesOs yriepogom mpu
cTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBnenust Fez04: Fe3044) +4C ) =
= 3F€(K) + 4CO(F)

3. TemnieparypHblit kKo GUIHEHT peakuy paBeH 2,5. Kak H3MEHUTCSI CKOPOCTh PEAKIUH: a) IIPH
noBeIeHNN Temneparypbl oT 60 1o 100°C; 0) mpu oXJaxkIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe30sx) + Hypy = 3FeO) + HoO3anummre BbpaskeHnE KOHCTaHTbI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUS! KOHIICHTPALUU MPOJIYKTOB
peaKIuH.

5. Ilpu mnpokanvBaHUM METAUIMYECKOTr0 THUTaHAa oOpa3yercd Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsT B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE€ M CIUIABJISIETCd CO IIeNouYblo. YTo
IpescTaBiIsieT cobol 3To coequHenune? Hanmummre ypaBHeHUs BCeX YKa3aHHbBIX peaKIuil.

6. CKONBbKO MWUIMIUTPOB 96%-HOro pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mn
notpedyercs ans npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa M B KakOM KOJMYECTBE BbIACIATCA Ipu mnpoxoxaeHun 48250 Kn
anekTpudecTBa uepe3 pactBop xsopuaa mapranma (I1)? CocrtaBbTe cxeMmy 3JeKTpoJiM3a 3TOTO
pacTBopa.

8. AnromuHull ckienad ¢ menplo. Kakoit u3 meramioB OyneT KOppOAUPOBATH B Cpelie CepHOU
KHCJIOTHI M aTMOc(epe BIakHOTo Bo3ayxa? CocTaBbTe CXEMbI JIEKTPOXUMHUUECKON KOPPO3UH.

OIIK-1.3

Mopenupyer
(bYHKIIMOHUPOBAHUS

TIPOLIECCHI
CHCTEM
MMPOMBIINIJICHHOI'O TpaHCIIoOpTa JIs

peuicHu-d KOHKPCTHBIX

Ilpumepnsle npakmuueckue 3a0anus:

[TpoBecTr aHATU3 BIIMSHUS KOHIIEHTPAIIMH HA CKOPOCTh XUMHYECKON peaKIluu
Na,S,03 + H,SO4 = S + SO, + Na;SO4 + H,O mo skcrepuMeHTanbHBIM JTaHHBIM. [IpoBectn
00pabOTKY MOJYYCHHBIX TAHHBIX C UCTIOJIh30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIHI 1.




HMHXEHEPHBIX 3a]a4 Tabmuna 1

Howmep O6Bem, Mt Konuenrpanus Bpewms CkopocTb
ombiTa | NayS,03 H>O H,SO,4 NayS,0s, 102 | mosBnenus peaxiuu, 102,
MOJTB/TT 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 nanHbIM TabmuIbl 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
TUOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauMHAT —
CKOPOCTh PEaKIIHH.

Crenatb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIb(haTa HATPHS.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpoMexyTouHas arrecTanys IO IUCUUIUIMHE «XHMHS» BKIHOYAECT TEOPETUYECKHE
BOIIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMUCS 3HAHUHN, U MPAKTHYECKHUE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
JK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B yCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Owieram, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTUUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu ouernueanusl IK3amena.:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydyarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJHO ONEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUSIX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS AEMOHCTPUPYET CpPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAIUTUYCCKHUX OIICpalniax, IICPCHOCE
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAFOTCS
OIIMOKH, MPOSABISAETCS OTCYTCTBUE OTHENbHBIX 3HAHWUN, YMEHMH, HAaBBIKOB, OOydaromuiics
UCTIBITHIBACT 3HAUUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIEeTBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCKOro MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI MHPOPMAITUH, HE MOKET MOKa3aTh WHTEIJIEKTyalbHbIC
HAaBBIKM PEUIECHUs MPOCTHIX 3a7ad.



