MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHIA
POCCHUNUCKOU PEJIEPALIUN

DenepaibHOE rOCyAapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIEr0 00pa3oBaHMs
«MarHuTOropcKHii rocy1apcTBeHHbIH TexHuyeckuit yausepcuter um. I'.M. Hocosa»

o

YTBEPXIAIO
Jupexrop UEuC
N.IO. Me3un

Ui
/ 02.03.2020 .

PABOYAS ITPOI'PAMMA IUCHUIIJIMHBI (MO Y JIS)

XUMUHA

Hamnpasiienue noaroToBKky (CrenuanbHOCTD)
15.03.02 TEXHOJIOTUMYECKHUE MAIIINHBI 1 OBOPYJIOBAHUE

HanpasiieHHOCTS (ITpouIIb/crienuanm3anis) IporpaMmbl
Mertannyprudeckue MaMHbl 1 000pyA0BaHUE

Y poBeHs BbiciIero o0pa3oBanus - 0akajiaBpuar
ITporpamma noAroToBKH - akaJeMUYECKUii OakaaaBpuar

®opma 00yueHus
3a04Hast

Uuctutyt/ gakynprer  VHCTHUTYT €CTeCTBO3HAHHUS M CTAaH/1apTH3ALHHU
Kadenpa Xumun

Kype 1

Maruuroropck
2019 ron
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JIner akryaan3zanuu pabdo4eil nporpamMmbl

PabGouas nporpamma nepecmoTpeHna, odcyxaeHa u ogodpena i peanusauuu B 2020 - 2021
y4eOHOM roay Ha 3aceaHuu Kadeapbr XumMuu

[Tpotoxon ot 01 centsbpst 2020r. Ne 1
3aB. kadeapoit ,é éﬁ— z 46 é H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxieHa 1 og00pena s peanusanuu B 2021 - 2022
yueOHOM roay Ha 3aceqaHuu Kadeapbl XuMHUU

IIpoTtokom ot 20 1. Ne
3aB. kadenpoi H.JI. Mensinuk

PaGouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 og00pena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3acefaHuu Kadeapsl XuMHH

[Ipotokon ot 20 r. Mo
3aB. kadeapoit H.JI. Mensinuk

PaGouas nmporpamma nepecMoTpeHa, o0CyxaeHa u ogo0pena s peanusanuu B 2023 - 2024
yueOHOM rojty Ha 3aceJaHuu kadeapbl XUMUU

ITpoTokom ot 20 r. Ne
3aB. kadeapoi H.JI. Mensauk

PaGouas nporpamma rnepecMoTpeHa, o0cyxaeHa u ogo0pena ais peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceanuu Kadeapsl XuUMHUU

[Ipotokon ot 20 r. Ne
3aB. kadeapoit H.JI. MensHuk




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMu OCBOCHUS TUCUIUTIINHBI « XUMHS BIIsETCS GopMUpOoBaHre (DyHIaMEHTATBHBIX
3HaHUM B 00JIACTM COBPEMEHHOW XHMHUH, BKIIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XMUMUYECKUX COECJAMHEHHI; pPA3BUTUE HABBIKOB
CaMOCTOSTEIIbHON pabOoThl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUH TIPU U3yYCHUH
CIIELIMATIbHBIX JUCLMUIUIMH U JAJbHEUILIECH TPAKTUYECKON AEATEIbHOCTH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

HucuuiuinHa XuMHs BXOAUT B 0a30BYyI0 4YacTh y4yeOHOro IulaHa 0Opa30BaTENIbHOM
HpOrpaMMBEI.

Jns  W3ydeHus  JUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUs),
c(hopMHpOBaHHEIC B PE3yJIbTATE U3YUECHHUS AUCIUILINH/ IPAKTHK:

"Xumusa" B 00beMe IporpaMMsl cpeHel 00111e00pa3oBaTeIbHOM MIKOJIBI

3HaHus (YMEHHMs, BIaJleHHs), IOJIYUYESHHbIE NIPU U3YYEHUU JAHHOW TUCLHMIUIMHBEI OyIyT
H€06XO[[I/IMI)I AJI1 U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

be3onacHOCTb KU3HENEATEIBHOCTH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4YeHUs1

B pesynbTare OCBOCHMS IUCHMIUIMHBI (MOIYyJs) «XUMHsD» OOydyarolIMHCs JOJIKEH
00J1a1aTh CIeAYIOIMMU KOMIIETEHIUSMU:

CTpyKTypHBIiI [Inanupyemsble pe3ysibTaThl 00yueHuUs
JJIEMEHT
KOMIIETCHIIMHU

I[HK'I YMCHHUEM UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHbBIX JUCHUIIJINH B
HpO(i)@CCHOHaﬂBHOﬁ ACATCIIBHOCTH, TPUMCHATH MCTOAbI MAaTEMATUUCCKOTO aHAJIN3a U
MOZACIINPOBAHUA, TCOPETUYCCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHU A

3HaThL - OCHOBHBIC XUMHNYCCKHEC ITOHATHUS, ITOJTOKCHUSA U 3aKOHBI,

- COBPCMCHHBIC HAITPABJICHUA Pa3BUTHUS HAYYHBIX TeOpHﬁ;

- METOABI TCOPETUYCCKOI'O U SKCIICPUMEHTAJILHOI'O UCCIICAOBAHU B obnactu
XUMHNHU

YMeTh - peliaTh paCYCTHBIC 3aa4U IIPUMCECHUTCIIBHO K MaTCprualy IIporpaMmabI;
- IPOTHO3UPOBATH BO3BMOKHOCTH ITPOTCKAHWA CAMOITPONU3BOJIbHBIX
MPOLECCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

Bnagets - HaBBIKaMU MTPUMEHEHHUS OCHOBHBIX XHMHUYECKHUX 3aKOHOB B
po¢eCCUOHATBHON JIEATETLHOCTH;

- IPAKTUYECKUMU HABBIKAMU TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
HUCCIIEIOBAHNUA B 00IaCTH XM

OIIK-1 CIOCOOHOCTBIO K TPUOOPETEHUIO C OOJBIION CTENEHBI0 CAMOCTOSTEILHOCTH HOBBIX
3HAHWU C WCIIOJIh30BAaHHEM COBPEMEHHBIX 00pa30BaTEIIbHBIX U HH(POPMAITMOHHBIX TEXHOIOTHIA

3HaThb - COBPEMEHHbIE TEHJCHIIMN Pa3BUTHs XUMUH, €€ POJIb U 3HAUCHUE B
COBPEMEHHOW HayKe M MPOMBIIIJICHHOCTH;

- COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JIIsl TPUOOPETEHUS HOBBIX
3HAHWH B 001aCTH XUMUH




YMmern

-000011aTh, aHATU3UPOBATh U OLIEHUBATh HHPOPMALIUIO: TEOPHH,
KOHIIENLUH, (DAaKThI C I[€IbI0 MIPOBEPKU TUIIOTE3 U UHTEPIIPETALMH JaHHBIX
Pa3IMYHBIX HCTOYHUKOB;

- IPUMEHATh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOIUHU AJIsl 00paboTKU
Pe3yIbTaTOB XUMHUECKUX IKCIIEPUMEHTOB;

- IPUOOPETATh HOBBIE 3HAHUS 110 XUMHHU C IIOMOLIbIO UH()OPMAIIMOHHBIX
TEXHOJIOTU

Bnanets

- HaBbIKaMHU KPUTHYCCKOI'O MBIIIJICHUS, aHaJIKW3a U CUHTE3a,
- I/IH(bOpMaI_H/IOHHBIMI/I TCXHOJIOTUAMM IJId aHaJIM3a COBPEMCHHBIX
,Z[OCTI/I)KCHI/Iﬁ XHMHHU B 00J1aCTH HpO(l)eCCHOHaHBHOﬁ JACATCIIbHOCTH




4. CTpyKTypa, 00bEM U COep KaHNe TUCUMTLTHHBI (MOIYJIs1)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B ToM
qHUCIIe:
— KOHTaKTHas pabora — 8,7 akaji. 4acoB:
— ayIMTOpHAas — 8 aKkaJi. 4acoB;
— pHeayautopHas — 0,7 akaj. 4acoB
— camocTosTenpHas padorta — 95,4 akaj. 4acos;

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

AynutopHas 3 =
KOHTaKTHas paboTa E 3 Dopma TeKyIIEero
Pasnen/ Tema g (B akan. yacax) E g Bun § KOHTPOJIS Kot
e —— Z & O|CaMOCTOATEIHOM | yCTeBaeMOCTH 1 KOMITETEHIIHH
g g5 padoThI MIPOMEKYTOUHOM
Tex | 130 [TpaKT. =g aTTecTaluu
3aH. | 3aH. (O 9
1.
CaMOCTOSITENbHOE
H3y4YeHHUe
y4eOHOil 1 3amura JITIK-1
1.1 Xumudeckast TepMOANHAMUKA 16 Hay4YHOU KOHTPOJIbHOU OHK-lI
JUTEpaTyphl; paboThI.
- perieHne
KOHTPOJIBHON
paboTHI.
CaMOCTOSITENBEHOE
n3y4YeHUe
y4eOHOil 1 3amura JITTK-1
1.2 Xummdeckas KHHETHKA 14 Hay4HOH KOHTPOJIbHOM OHK-lI
JUTEPaTypHl; paboThI.
1 - pelieHne
KOHTPOJIBHON
paboTHI.
- oopmieHHE
oTyeTa 1o
71a00PaTOPHBIM
paborawm;
- 3amura
CaMOCTOSITEIbHOE | J1abOpaTOpPHOit JIIK-1
1.3 PactBOpHI 2 12121 19 H3yUCHHE paboTsl. 3amuTa Ol'[K-l’
yueOHOH u KOHTPOJIbHOU
Hay4HOU paboTsl.
JUTEPATYPHI;
- perieHne
KOHTPOJIbHOM
paboTHL.




1.4 [TucriepcHbIE CUCTEMBI

12

CaMOCTOSITEIbHOE
H3ydeHHe
yueOHoil u
HAyJHOU
JIUTEPATYPHI;

- peleHue
KOHTPOJIBHON
paboTHI.

KOHTPOJIBHOM

3amura

paboThL.

JUTK-1,
OIlK-1

1.5
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

MpOoneCChl

14 HAYYHOM

CaMOCTOSTENbHOE
H3y4CHUE
yueOHoil u

JIUTEPATYPHI;
- peleHue
KOHTPOJIBHOMN
paboTHI.

KOHTPOJIBHOI

3amura

paboThL.

JUTK-1,
OIlK-1

1.6 DneKTpOXMMUYECKUE CHCTEMBI

- ohopmiieHHE
oTYeTa 1o
11a00paTopHBIM
pabotam;

yueOHO# 1
Hay4yHOU
JIUTEPaTypPHl;
- pelieHue
KOHTPOJIBHOU
paboThI.

CaMOCTOSITENBHOE
20,4 W3y4YeHUE

3amura
nabopaTopHO
paboTseL. 3amuTa
KOHTPOJBHON
paboThI.

JUIK-1,
OIIK-1

Wroro no pazneny

4/211

95,4

3a4éT

Hroro 3a CEMECTpP

4/211

95,4

3a4cT

JITTK-1,0T1K-
1

Hroro no JAUCHUIIIINHE

421

95,4




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B 1npouecce mnpenogaBaHus JUCHUIUIMHBL «XUMMSD» HPUMEHSETCS TpaJWLIMOHHAs
MH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHAS 00pa30BaTEIbHBIC TEXHOIOTHH.

Jlexuuu mpoxXoAT Kak B MH(GOPMAIIMOHHOHN (opMe, T1e UMEET MECTO MOCIIeI0BATEIbHOE
U3JIOKEHUE MaTepuana B AUCHUIUIMHAPHOM JIOTMKE, OCYLIECTBIIIEMOE IPEUMYIECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (DOpMe JEKIMii-Oece bl MiTH IUajora ¢ ayAUTOPHEH, JTCKIUi
C MPUMEHEHHEM 3JIEMEHTOB «MO3IOBOM aTakuy», JEKUUH-KOHCYJIbTALMH, TJ€ TEOPEeTUYECKUIl
MaTepuai 3apaHee BBIJAETCS CTYJIEHTaM JJIi CaMOCTOSTEIbHOIO M3Y4Y€HMs, AJI MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa30M, JIEKIIHs TPOXOIUT IO THITY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[ToMrMO 3TOTO B JIGKIMU MOTYT HCIOJIB30BATHCS AJIEMEHTHI IPOOJIIEMHOTO M3JI0KEHHUS.
Oco0oe MecTo B mpolecce MpernofaBaHUs IUCHUIUIMHBI «XUMHS» 3aHUMAIOT JIEKIHMH C
UCIIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XHUMHUYECKOIO HKCIEPUMEHTA, KOTOPBIA I03BOJSET
HauboJsee MOJIHO peaqn30BaTh METOJ MPOOJIEMHOTO OOyueHHUs 4epe3 MOCTaHOBKY MpoOiieM C
MMOMOUIBIO IEMOHCTPALIMH SIBJICHUI, PEAKLIMI HIIH TTPOLIECCOB.

Jlna peanuzanuu HHGOPMAITMOHHO-KOMMYHHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASATCS JEKLUUU-BU3YyAIU3allMH, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuasa
COIPOBOXKAAETCS MPE3CHTAIUEH.

JIeKuMOHHBIN MaTepuall 3aKpervisieTcss B X0Je J1ad0opaTOpHbIX padoT, B XOA€ KOTOPBIX
yueOHasi paboTa IPOBOAMUTCA C peajlbHbIMH XMMHYECKMMHU BemlecTBamu. Ha maGopaTopHbIX
paboTax BBINOJIHSAIOTCS TPYNIIOBbIE WIM MHAUBHUAYaAJIbHbBIE 3a/laHus 10 IpoiaeHHoN Teme. [lpu
MIPOBEJICHUH JTA0OPATOPHBIX 3aHITUN HCIOJNB3YETCS METOJ] KOHTEKCTHOTO OOYYeHHsI, KOTOPbI
MIO3BOJIIET YCBOUTH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. Kpome Toro, 1enecooOpa3HO HCHOIB30BAaTh TEXHOJOTHIO KOJUJICKTUBHOTO
B3auMMOO0Oy4eHHs (mapHylo paboTy) Tpex BHUAOB: CTaTHYECKas Iapa, JMHAMUYecKas Iapa,
BapHUallMOHHAs [apa; COBMeLas €€ C TEXHOJOTMel MoJyjiabHOro oOyueHus. BpimonHuB
OKCIIEPUMEHT, oOyuaromuecss G(OpMYyTUPYIOT O0OOOIIEHHBIE BBIBOJBI IO CEPUH  OIBITOB,
UCIIOJIb3YS IPUEMBI AHAJIOTUU U CPABHEHUS.

CamocrodarenbHass paboTa oOyyaromuxcs BKJIOYaeT B ceOsi caMble pa3HOOOpas3HbIe
(dopMbI yueOHOW AEATEIbHOCTU: BBHIMOJIHEHUE JIOMAIIHUX 3a/1aHui, 3aBepieHue oGOopMIICHUS
71a00paTOpHBIX paboT, MOATOTOBKA K MPAKTUKYMY, U3yYeHHE OCHOBHOTO M JIOTIOJHUTEIHHOIO
MaTepuaia Mo Y4yeOHMKaM W MOcOOusM, YTEHHE M MNpopaboTKa Hay4yHOH JHUTEepaTypsl B
6ubnuoTteke, HanMcaHue pedepaToB U KypcOBBIX paboT, MOJArOTOBKA K KOJJIOKBHYMaMm, 3a4eTam,
UTOTOBOM arrectanuu.CaMocTodTeNbHass paboTa o0yJaronuxcsi o KHA OBITh HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUUYECKOr0 MaTepuaia, U3JI0’)KeHHOTO IpenoiaBaTeieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEIbHOE H3yY€HHE, Ha IOJrOTOBKY K JIaOOpaTOpPHBIM 3aHATHUSM,
BBINOJIHEHHE IOMALTHUX 33/1aHUH U MOATOTOBKY K PyOEXKHOMY U 3aKJIFOUMTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHnN pyOEKHOTO U 3aKIFOUUTEIILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMU, CTOSLIUMU
nepesa MpernojaBareieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHWIBHOCTH, 00beMa, IITyOHHbBI
3HAaHUU, yMEHUH, HaBbIKOB, MMOJIYYEHHBIX IIPU U3yUYEHUU Kypca HApSAy C BBISBJICHHEM CTEHEHH
CaMOCTOSITEIbHOCTH B IPUMEHEHHUH TIOJyUYEHHBIX 3HAHUN, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPE/ICTBA MO3BOJISIOT AKCIEPUMEHTHPOBATH C HOBBIMHU
dopmamu KoHTpOsst. OOyyaromMMesl MPeAaraloTcsl TeCThl U 337a4d B AJIEKTPOHHOM BHJE, C
aBTOMATHU3UPOBAHHOW CHCTEMOI TpoBepku. B oTiivume OT OOBIYHOrO TECTHUPOBAHUS TaKOMH
Croco0 KOHTPOJIS TO3BOJISIET CTyJIEHTaM B JI000€ BpeMsl NMPOWUTH TECT, MPOAHAIU3UPOBATH
OIIMOKY U IPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommuxcst
IIpencrasneno B npunoxenuu 1.



7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOUHOI aTTecTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas JUTEpaTypa:

1. Komsnaa, JI. I'. Xumus : yueOnoe nocodwue / JI. I'. Konsina, JI. I'. Tapaciok ; MI'TVY. -
Marunutoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢
TUTYIL. JKpaHa. URL:
https.//magtu.mformsvstema.ru/uploader/ﬂIeUpIoad?name:21.pdf&show:dcatalogues
/1/1123821/21.pdf&view=true (mata obOparmenus: 14.10.2019). - MakpooObeKT. -
Texcr : anexTpoHHbIHA. - CBeneHus noctynnsl Takxke Ha CD-ROM.

0) lonoJiHMTE IbHASA JIATEpaTypa:

1. MegaHuk, H. J1. Pacteopbl : npaktukym / H. /1. Meaauuk, 3. P. Mynauna, O. A.
MuwypuHa ; MarHUTOropCKMi roc. TeXHUYeckni yH-T um. I'. . Hocosa. - MarHuToropck
: MITY um. T. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c tutyn. akpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalog
ues/1/1532656/4027.pdf&view=true (gaTta obpaweHua: 14.05.2020). - MakpoobbeKT.
- TEKCT : 3/IeKTPOHHbIN. - CBeAEeHMA A0CTYyNHbI TakKe Ha CD-ROM.

2. MepasaHuk, H. J1. AncnepcHble cuctembl : NpakTukym / H. J1. MeaaHuk, 3. P. MynnauHa, O.
A. MuwypuHa ; MarHUTOrOpCKUM rocC. TexHu4eckuih yH-T um. . W. Hocosa. -
Marnutoropck : MITY um. I'. U. HocoBa, 2019. - 1 CD-ROM. - 3ara. ¢ TMTyA. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalog
ues/1/1530463/3850.pdf&view=true (gaTta obpaweHua: 22.10.2019). - MaKpoobbeKT.
- TeKcT : 3NeKTPOHHbIN. - CBegeHMA A0CTyNHbI TakKe Ha CD-ROM.

3. Konsaga, N1. I. OKMCAUTENBHO-BOCCTAHOBUTE/bHbIE peakuyn. OCHOBbI 3/IEKTPOXUMUK :
yyebHoe nocobue / 1. T. Konﬂp,a 2. P. MynnuHa ; MITY. - Marnutoropck : MITY, 2015. -
58 c. un., Tabn. - URL:
https://magtu. mformsvstema ru/uploader/fileUpload?name=1147.pdf&show=dcatalog
ues/1/1121163/1147.pdf&view=true (aata obpauieHma: 14.10.2019). - MaKkpoobbekT.
- TEKCT : 3IeKTPOHHbIN. - UMeeTcAa neyaTHbI aHanor.

4. MwuwypuHa, O. A. Xumunyeckaa KuHeTuKa. COCTOAHME XMMUYECKOro paBHOBecUA :
npaktukym / O. A. MuwypuHa, 3. P. MyanuHa, O. B. EpwoBsa ; MarHMtoropckuit roc.
TexHuyeckuit yH-T um. . U. Hocosa. - MarHutoropck : MITY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3arn. o TNTYA. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalog
ues/1/1530464/3851.pdf&view=true (marta obpauieHma: 22.10.2019). - MaKkpoobbekT.
- TEKCT : 3NeKTPOHHbIN. - CBegeHMA A0CTynHbI TakKe Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

10.

B) MeToan4yeckue ykazaHusi:

Mumypuna, O.A. DHepreTMka XUMHUYECKHX IIPOLECCOB: METOAMYECKHE YKa3aHUS K
nabopaTopHeiM paboTaM MO AUCHUIUIMHE «XHUMHUS» ISl 0OYYaroIIMXCsl BCEX HaIlpaBICHUIN
MMOATOTOBKA MW ClieuanbHOCTel aHeBHOW (opmbr obywenns / O.A. MumypuHa,
Marnutoropckuii roc. Texuuueckut yu-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. W.
Hocoga, 2016. — 11 c. — Tekct : HemocpeaACTBEHHBIH.

Komsna, JI.I. Xumuueckas TepMOJUHAMMKA: METOAMYECKUE YKA3aHUA JUISI CaMOCTOATEIbHOM
paboThl MO AMCUUIUIMHE «XHMMUSD» [UId OOydYalOIIMXCA BCEX HANpaBiICHUH IOATOTOBKU MU
cnenuanbHocTel Beex hopm odyuenus / JL.I'. Konsga; MarHuTOropckuii roc. TEXHUYECKHIA YH-T
mM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. . Hocoma, 2020. — 18 c. — Teker :
HETOCPEICTBEHHBIH.

Komsna, JI.I'. CxkopocTs XHMHUYECKHX pEaKIMii W XHUMHUYECKOE paBHOBecHe: MeTOoINMdecKHe
yKa3aHus K J1a00OpaTOpHBIM padoTaM IO AUCHUILUIMHE «XHMHS» JUIS OOYydarolIMXCsl BCEX
HaIpaBlieHUH MOATOTOBKH W crnenuainbHocTell Bcex (opm obyuenus / JL.I. Konsma, E.B.
Tapacrok; Marautoropckuii roc. Texnudeckui yH-T uM. I'. . HocoBa. — MarHuroropck :
MI'TY um. I'. 1. Hocosa, 2020. —8 ¢. — TekcT : HemoCcpeICTBCHHEBIH.

Pomuonosa, H.Y. Xumuueckass KUHETUKA. XUMUYECKOE PABHOBECUE: METOJUYECKUE YKA3aHUS
IUIS1 CAMOCTOSITENILHOM PabOTHI MO TUCHUIUIMHE « XUMHS» AJ1s1 00yUaroIUXCs BCEX HAapaBICHUH
MOJTOTOBKU M CHeHaIbHOCTeH Bcex ¢opm oOyuenus / H.U. Poguonosa, A.Il. [ToHomapes;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 20 ¢. — TekcT : HenoCpeaACTBEHHBII.

Uymposa, JI.LB. PactBopel: Merommdeckas pa3paboTka K JabOpaTopHBIM paboTaMm 10
JUCLIUTUTNHE « XUMHSD» JJIs1 00yUYaroIuXcsl BCeX HaIllpaBJICHUH MOJATOTOBKH U CHEIHATBHOCTEH
Bcex ¢opMm obOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKuii roc. TEXHHYECKUI
yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2020. — 41 ¢. — Teker :
HEIIOCPEICTBEHHBII.

Uynposa, JI.B. PactBopsl: Meromuueckas pa3paboTka K CaMOCTOATENBLHOH pabore 1o
OUCLHUIUIMHE «XHUMHSD» JUIL  OOy4YaloIMXCS [0 BCEM HAIPaBICHUSM TIOATOTOBKH H
crenuanbHOCTSIM Beex (opm oOyuenus / JI.B. Uynposa, O.P. Mymiuna, O.A. Mumypusa;
MarnuToropckuii roc. rexundeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. .
Hocoga, 2017. — 26 ¢. — TekcT : HEenOCPEACTBEHHBII.

Komsma, JL.I'. KomtonnHbie pacTBOpHI: METOMWYECKHE yKa3aHUS K jJabopaTopHON paboTe Imo
TUCHUIUIMHE «XUMHSD» JUIsE  OOyYalolMXCsl 10 BCEM HANpaBJICHUSM TOJTOTOBKH U
cnenuanbHOCTSIM Beex (opm oOyuenust / JL.I'. Konsina, JI.A. Boapsin; MarHUTOropcKHii roc.
TexHnueckui yH-T uM. I'. . Hocosa. — Marauroropck : MI'TY um. I'. M. Hocoga, 2017. -9 ¢. —
TekcT : HenoCpeICTBEHHBII.

Komsana, JI.I. OKHCIUTENHbHO-BOCCTAHOBHUTEIbHBIE PpEAKIMH: METONWYECKHE YyKa3aHUs K
nabopaTopHoil paboTe MO AMCHUIUIMHE «XHMHSD» IJIs OOydaloIIMXCS BCEX HaIlpaBIICHUI
MOJArOTOBKM M crnenuansHocTed Bcex ¢opm obOyuenms / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HEeNOCPeACTBEHHBI.

Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHN U dJIEKTPOXUMUYECKHUE TPOLIECCHI:
MeTOAMYecKass pa3paboTKka K CaMOCTOSITENbHOW pabore [yisi 0OydYaromuxcs 10 BCEM
HaIPaBJIEHUSIM IOJITOTOBKH M CHelualbHOCTAM Bcex ¢opm obdyuenus / JL.I'. Komsna, E.B.
Tapactok, O.P. Mynnuna; Marautoropckuii roc. texuuueckuil yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. WM. HocoBa, 2017. — 41 c. — Tekcr : HemOCpeACTBEHHBIH.
Mumrypuna, O.A. DIEKTPOXUMHUYECKHE MPOLIECCHI: METOAUYECKHE yKa3aHUs K JJabopaTOpHOI
pabote Mo AUCUUIUTUHE «XUMUs» A OOYYalOUIMXCsl 10 BCEM HaNpaBJICHUSAM MOATOTOBKU H
crennaibHOCTIM Beex (opm oOyuenus / O.A. Mumypuna, H.W. Ponnonosa; MarHUTOropcKuii
roc. Texaudeckuid yH-T UM. I'. M. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocogsa, 2017. —
13 c. — Tekcr : HEMOCPECTBEHHBIM.



r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

URL:  http://newlms.magtu.ru/  O6pazoBatenbhbiii  nopran ~ ®I'BOY  BO
«MarHuToropckuii rocyJ1apcTBeHHbIN TeXHU4YecKkuil yaupepcuteT um. I'.1. HocoBay

URL: https://openedu.ru/course/msu/CHEMCW./ Ownnaiin-kypc «Kak xumus
OOBSACHSICT U U3MEHSIET OKPYKAIOIINI MUP»

URL: www.chemistry.ru/ Otkpsitas XumMus

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

Kaspersky Endpoint
Security mst J1-300-18 ot 21.03.2018 28.01.2020

ousHeca-CTaHIapTHBIN

7Zip cB0001HO pacnpoctpausemoe 110 0eccpoyHO
FAR Manager cB00OAHO pacrpocTpansemoe [10 OECCPOUHO
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika
HanmonanpHas MH()OPMAMOHHO-aHATATHICCKAS URL:
cucrema — Poccuiickuii MHAEKC HAyYHOTO LIUTUPOBAHUS )

https://elibrary.ru/project risc.asp

(PMHLI)

[Mouckosas cucrema Axkanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmannonnas cucrtema - EnuHoe OKHO JoCTyma K

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



http://newlms.magtu.ru/
https://openedu.ru/course/msu/CHEMCW./
http://www.chemistry.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

derepalibHOE TOCY IAPCTBEHHOE OFOKETHOS YUPEKICHUC
«DenepanbHbIit HHCTHUTYT npomsitenron|URL: http://www1.fips.ru/
COOCTBEHHOCTI

9 Marepua/ibHO-TeXHHYECKOe ofecredyeHne TUCIHUTIUHBI (MOLYJIsI)

MarepuaabHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

1. VuebHple aynuTopuu AJii NPOBEACHUS 3aHATUHM JIEKIMOHHOro tuma. OcHalleHue
ayJIUTOPUU: MYJIbTUMEIUITHBIE CPECTBA XPaHEHHUSI, TIEPEIavyy ¥ TIPEACTaBICHUS HH(OPMAIIHH.

2. Y4eOHBbIE ayIUTOpPHM JUIsI TPOBEICHHS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIBTAIlMi, TEKYIIEr0 KOHTPOJIE H TIPOMEXKYTOYHOW aTTECTAIUH.
Ocnamenue ayauropun: OOopymaoBaHUE IS BBITOIHEHUS J1a00paTOPHBIX paboT, XUMUYECKAs
10Cy1a, PeakTUBBI. HarsqHple MaTepralibl: Ta0JIUIIbI, CXEMBI, TUIAKATHI.

3. IlomeneHust U1t CaMOCTOSITENILHOM paboThl oOyyaromuxcs. OCHaICHUE ayTUTOPUH:
[Tepconanbubie KoMIbIOTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AIIEKTPOHHYIO HH(POPMAIIOHHO-00pa30BaTENIbHYIO CPETy YHUBEPCHUTETA.

4. TlomemeHus: Ui XpaHEHHs W MPOQUIAKTUYECKOTO OOCIYyXHBaHUS Y4EOHOTO
obopynoBanus. OcHamenne ayauropun: CTelutaxu, CEUPBl UIsI XpaHCHHsS Y4eOHOTO
000pyIOBaHUs, HHCTPYMEHTHI JUISI PEMOHTA JIaA00PaTOPHOTO 000PYAOBaHUS.


http://www1.fips.ru/

Ipuioxkenne 1

6 Y4eOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOI PadoThl 00yUYaKOIIUXCsl

CamocTtosTenbHas paboTa 00ydYarolIMXCsl MOApa3JeseTcsl Ha ayIUTOPHYIO, KOTopas
MPOUCXOAUT KaK BO BpeMsi JaOOPATOPHBIX 3aHATHUM, TaK W Ha IJIAHOBBIX KOHCYJbTALMAX, U Ha
BHEAYIUTOPHYIO, IPOUCXOISAIIYIO BO BpEMs IOJATOTOBKHU CTYACHTaMHU OTYETOB I10 JIAOOPATOPHBIM
3aHSATHUSM U BBITIOJIHEHHS IOMAITHUX 3aaHuM.

AynutopHas caMOCTOsATENIbHAas PaboTa OOYYAIOUIMXCS IPEAINoJaraeT MPOX0KICHUE
TECTUPOBAHUS 10 KAKAOMY pasfeiay AUCHHUIUIMHBL TecTbl BKIIOYAIOT TEOPETHYCCKUE U
NPaKTUYECKHE 3a/laHusl, OTBETHl HA KOTOphIE TPeOyOT TyOOKOro MOHMMAaHHUS W3yYE€HHOTO
marepuasia. TecThl MOCTPOCHBI €IMHOOOPA3HO: K KAKIOMY BOMPOCY MPEJIaracTcsi YeThIpe
BapuaHTa OTBETOB, CPEJU KOTOPBIX OJMH MJIM HECKOJBKO MpaBMIbHBIX. OO0padoTKa pe3ysbTaToB
OCYIIECTBIIACTCS MyTEM COIMOCTABJICHHUS TOIYyYEHHBIX PE3yJbTaTOB C STATOHHBIMH U MPOTEKAET
OYeHb OBICTPO. MaKkcHMalTbHOE KOJIMYECTBO OAIIOB B Kax 1o Teme Kypca — 10.

BapuaHTbl TEMATHYECKHX TECTOBBIX 32/IaHUI VISl TEKYILIEr0 KOHTPOJISA
XumMn4yeckasi TepMOJAUHAMUKA

B Tecrax mo teme «XuMHUYECKas TEPMOIMHAMUKAY: IEPBBIC IIECTh 3aIaHNI OICHUBAIOTCS B
0,5 6amra, cenpbmoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpum paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHbIE peareHThI
0) TPOIYKTHI XUMHUYECKOUN peaKIuu
B) PEaKLMOHHBINA COCY]
I) HCXOJHBIE PEareHThl U MPOIYKTH pEaKIIuH
2. TlepBblif 3aK0H (TMepBOE HAYaJI0) TEPMOIUHAMUKHY MaTEeMaTHUECKU 3aIIMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuUecKoil peakium:
a) SHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBklmaercs (AH > 0)
0) TeroBoit a3 dekt peaknuu orpuriatencH (Q< 0)
B) SHTAJIBIIUS PEaKIIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CHCTEMBI MTOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE AP PEKTH MPUHATO 0003HAYATH!

a) AUcr B) Q 101,327
0) AH°298 r) AHcr
5. Kakue u3 npuBeieHHBIX peaklUii ABISIOTCA SHAOTEPMUYECKUMU?
a) 1/2 N2+ 3/2 H2=NHs , AH = — 46 K]I»/Mo1b
0) H2+4/20,=H;0, AH = -242 K]I»/MoJb
B) 1/2 N2+ 1/2 O2=NO AH = 90 K]I>x/mMob
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»/Moub

6. Kakas u3 HanucaHHBIX HMXKE PEaKIMi OTBEYaeT TEIuIoTe oOpa3oBaHMs okcuia a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSIX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/202=NO r) NH3+ 5202, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) Mo peakius :
CUuO () + C pagur) = CU ) + CO (1), mornotminock 22 kK TEMIOTHI.
OHTanenus o0pazoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Jus peakuuu NiO (o + C pagur) = Ni ¢ + CO (. Ompeziesiure BO3MOKHOE HAIPaBICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIUH TMPH CTAaHIAPTHBIX YCIOBUSX U IPH TEMIEpaType
627°C.

BemecTBo AH98 (KJIx/MomB) S8  ([x/mMonp*K)
NiO (9 —239,7 38
C (pagun) 0 5,74
Ni 0 0 29,9
CO -110,5 1974

B orBere ykaxure 3HaueHWS OdHeprum [mOOcCa TpH CTAaHAAPTHBIX YCIOBHSX, MPH
temriepatype 627°C u TeMiepaTypy Hadajla peakliuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIHS IIPHU Pa3NI0KEHUU KapOoHaTa KaIbIUs?
a) yBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMCHBIIIAETCS T') HE 3HAIO
10. JlaHHast peakiusi:
2KCIO3 (tBy —2KCl (1B)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HAaIpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMH4yeckass KHHETHKA

B Tectax mo teme «XuMudeckasi KWHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MSITOE
3amanus ornenuBaroTes B 0,5 Oaia; mectoe, ceabMO€e, BOCbMOE, IEBITOE U JecsaToe — B 1 Oam, a
OIMHHAIIATOE — B 2,5 Oamia.

Tecer Ne 1

1. Paznen XuMuu, U3ydaronmi CKOPOCTH U MEXaHU3Mbl XUMUYECKUX PEaKIMii, Ha3bIBaeTCs
a) XuMHU4ecKasi TepMOJJMHAMUKA
0) TepMOXUMHUS
B) XUMHUYeCKasi KHHETUKa
2. CKOpOCTh XUMHUYECKON pPEeaKLUH — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PaCXOyeTCsl OJTHO U3 UCXO/IHBIX BEUIECTB
0) M3MEHEHHE KOJIMYEeCTBa BEIIECTBA PEAreHTOB (WM TMPOJYKTOB) PEAKLUUU B EAUHUILY
BPEMEHHM B €IUHUIIE O0beMa
B) KOJINYECTBO BELIECTBA NIPOTYKTOB PEAKLIUN K MOMEHTY OKOHYaHUs peakluu
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakinuu?
a) momb 11 1¢ t
0) Oe3pa3zmepHas BETMYMHA
B) MOJIBZ C
4. Ot kakux (akTOpPOB 3aBUCUT CKOPOCTh XMMHUECKUX peakuuii?
a) OT IPUPOJBI PEATUPYIOLINX BELLIECTB
0) oT TemMmepaTypsl
B) OT 00beMa PeakIIMOHHOTO CoCy1a
5. CocTosiHME  XMMHYECKOIO  paBHOBECHUS  OOpaTMMBIX  IPOLECCOB  KOJMYECTBEHHO
XapaKTepu3yeTcs ...
a) PaBHOBECHBIMM KOHIIEHTPALUAMH NPOTYKTOB PEaKIUH



10.

11.

0) sHeprueil akTUBU3aUN

B) KOHCTAHTOM paBHOBECHS

Kak 3anuceiBaeTcst BbIpaXKeHHe 7151 CKOPOCTH PEAKIIUU

4NO ) +6 HO=4NH31)+50:

a) V =k[NOJ*[H20] 0) V = k[NH3][O2] B) V = k[NOJ*[H.0]°

Kak 3amuriercst BeIpaxeHHe JJ1s1 KOHCTaHThI paBHOBecHs peakiuu A + 2 B = C +D?
a) Ke = [C][D]/ [A][B]?
6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]

Kakoii oTpe3ok Ha quarpamme MmokKa3bIBaeT 3HaU€HUE TEIUIOBOrO 3 dexTa peakuun?

al _E A
0) 2 2
v
B) 3 7y
1 3
v

v

XOJl peaKiuu

UTo MOXHO CKa3aTh O PeaKluu, M300paKEHHON Ha AHarpaMMe K Bompocy 87
a) PK30TEpPMHUYECKAst PeaKIUs
0) sHIOTEpMHUUECKas PEAKIUS
B) PEaKLUs OMHMCHIBACT COCTOSHIE PABHOBECHS
PaBroBecue peaknmm  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIlaeTcs BIEBO.
a) P MOHMWKEHUHU TeMIIepaTyphl
0) pY NOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHUH JIaBICHUS
Jns peakuuu Cuy + 2 H 2 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHasi KOHIIEHTpaIMs BOJOpoJia paBHa 1,2 Monb/i. Beiuncnure uCXoaHyro
KOHIIEHTPALMIO BOJIOPOJIA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpBI

B Tectax mo teme «PactBophl»: mepBoe 3amaHue orieHUBaeTcs B 1 0amt; BTOpoe, TpeThe,

YeTBEepTOE, MATOE U IIeCTOe 3a/1aHus - B 1,5 Oama; cenpbMoe, BOCBMOE, IEBATOE U JIECITOE — B
0,5 6aa.

Tect Nel

1. {nst ypaBrenus peakimu Cu SO4 + KOH — ... cokpanieHHOoe HOHHOE YpaBHEHHE 3aIUIIETCS B
BUJIC

1) 2K* + S0z = K2SOq4

2) Cu?* +S042 + 2K+ + 20H- = Cu(OH)2d + K2S04
3) CuSOs + 20H" = Cu(OH)2d + SO42-

4) Cu* + 20H- = Cu(OH){

2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTBOpa paBHa

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



3. 3nauenne PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3) 11 4) 13
4. Jlns momaBienus runpoinsa xjaopuaa xpoma (I11) cnmenyer
1) 100aBUTH COJISIHYIO KHUCIIOTY
2) 100aBHTH MIEI0Yb
3) paszbaBuUTH pacTBOP BOJOH
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPHUTOTOBICHHBIM M3 TUAPOCYJb(ara Kanblusl U BOJBI, CyMMa
K03 (UIIMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOIO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopuMocCTh OKcanara cepebpa pasna 3,27-107° 1/ 100r H20. Onpenenure npousseaeHue
pactBopumocTt Ag2C204

1) 5-1012 2)1,16-10°8 3) 10,7-10°° 4)2,31-10°8
7. MaccoBas 0151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) macchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBa BEIIECTBA K 00BEMY PacTBOpa
8. K ci1a0pIM 251€KTpOJINTaM OTHOCHUTCH ...

2) TUAPOKCHI aMMOHHUS

3) TUAPOKCH KaTus

4) XJIOpU KaJbI¥sI

5) mapraHioBas KucCJIOTa
9. M3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT HMETh IIEIOYHYIO MM KHCIYIO CPELy.
IIpnanHOM 3TOTO ABISAETCA ...

1) snekTponu3s comnei

2) JUCTIPOIOPIIHOHUPOBAHKE COJIEH

3) ruapaTupoBaHUE COeit

4) rUApOIHM3 cosieh
10.3nauenune PH uncroit Boas! npu 25°C cocraisier

11 2)7 3)0 4) 10
MarauTtoropckuii tTexuuueckuil yuusepcuret um. I.J11.Hocosa

JducnepcHbie cuCTEMBI

B Tecrax mo Teme «/lucnepcHble CHCTEMBI»: TIEpPBOE, BTOPOE, TPEThE U YETBEPTOE 3aJaHUS
oleHnBaroTcd B 1 0at; MsATOE U MIECTOE 3aJaHus - B 3 Oainia.

Tect Nel

1.  VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbe 1 HM
2) O6ombire 100 HM
3) ot 1 uM g0 100 HM
2. Kakwe wOHBI CrmoCcOOHBI BBI3BATh KOAryJSIUIO KOJUTOMJIA, YaCTHIBI KOTOPOTO HMEIOT
MOJIOKUTEIIBHBIN 3apsan?
1) kaTHOHBI
2) aHUOHBI
3) MOJAPHBIC MOJIEKYIT
3. Jlnsg Kakoro S3JeKTPOJUTAa MOPOr KOATYJSIUU KOJUIOMIA C TOJOXKHUTEIbHO 3apsKCHHOM
YaCTULIEA NOJDKEH OBITH HANMEHBIITNM?
1) xmopun Kaswst



2) cynsbaT Kamus
3) oprodocdar kamus
4.  Muuenia 30515 HIMEET CTPOECHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI-
KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuimzaropa’?
1) xmopun xenesa (111)
2) BojIa
3) TUAPOKCU KaTus
5. Tlpu B3aumopeiictBum 20 mu 0,001 H vutpara ceunna (1) ¢ 10 ma 0,02H cynedara xanus
obpasyercs 301b cyiabdara cBunma (lI). K xkakomy aieKTpoay MTOJDKHBI MEepeMemaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposIn3e?
1) HaxomATCs B COCTOSHUM JUHAMUYECKOTO PAaBHOBECHSI
2) K Karomy
3) k aHoxy
6. B aBe xounOsl Hamuro mo 50 M 3018 TUApOKcHIA xkene3a. st TOro 4roObl BHI3BAThH
KOaryJisiuio 3011 IOTpedoBaioch 100aBuTh: B nepByro — 5,3 mi 1H pactBopa xnopuna
kamust; B apyryro — 18,7 mum 0,001H pactBopa docdara Harpus. Beramcnure mopor
KOAryJisiluH KaKI0ro 3JICKTPOIIUTA.

OKHCJINTEIBHO-BOCCTAHOBUTEILHBIE NMpouecchl

B Tectax mo TemMe «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC IPOIIECCHD»: IEPBOE, BTOPOE,
TpPEThE, YETBEPTOE U ISATOE 3a/iaHusl onleHuBaroTcs B 0,5 Oanna; mecroe — B 1 6awt; ceapmoe u
BOCBMOE — B 2 Oajuta, a AeBsITOE — B 2,5 0aJIjIoB.

Tect Ne 1

1. OKHCIUTENH — 3TO aTOM, MOJIEKYJIa WIIH HOH, KOTOPBIH ...
1) yBeNMYMBACT CBOIO CTEIICHb OKHUCIICHHSI
2) TPUHHUMAET JICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. TIporiecc BOCCTaHOBJICHHUS KIMEET MECTO B CiIydae, KOTja ...
1) HeHTpalbHBIC ATOMBI IIPEBPAIAIOTCS B MTOJIOKUTEITbHO-3aPSIKCHHBIC HOHBI
2) TIOJNOKUTEbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuUATEsbHBIN 3aps1 HOHA YBETHYUBACTCSI
3. U3 npezcraBneHHbIX HIKE peakiuii K OBP aucnpomnopIinoHupoBaHus PHUHAICHKHUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H202 =2H;0 + Oy
3) Mg+ S=MgS

4. K BoCCTaHOBHTEIISIM OTHOCSTCS ...

1) METaJITBI, BOJOPOJ, YTICPO.T
2) AKTHUBHBIE HEMETAJLIIBI
3) AJIEMEHTBI, HAXOAAIIMECS B CPEIHEN YaCTH MEPUOJUYECKON CUCTEMBI
5. CreneHn OKUCIICHUS KUCIIOPO/Ia @) B BOJIE U 0) B IEPOKCHIE BOJJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)—2;0)—-2
2) a)—2;0)+2
3) a)—2;0)—1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIIOH cpefie, BOCCTAHABIUBAETCS 1O ...
1) kaTiHoHa Mn?*
2) MaHragaT-uona MnQ4%—
3) okcuma mapranma (11) MnO

7. B peakiun, npotekaroteit mo cxeme CraSz + KNO3s 2 KoCrOs + KoSO4 + NO okucienuto
MIOJIBEPTAFOTCS CIICAYIONINE YIEMEHTHI ...
1) a30T U cepa



2) cepa v Xpom

3) XpPOM H a30T

8. Cymma k03(ppuIIMeHTOB B peakiny, MPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3) 35

9. Cymma ko3 duruerroB B peakim KMNnO4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J'[eKTp0XHMH‘leCKI/Ie CHUCTEMbI

B Tectax mo teme «INEKTPOXMMHUYECKHE CHUCTEMBD»: MEPBOE, BTOPOE U MATOE 3aJaHHS
OIICHUBAIOTCS B 1 O6aJL1; TpEThe U YeTBEpTOE 3aAaHusI— B 1,5 Oayuia; mecroe u ceapmMoe — B 2 Oasa.

Tect Nel
1. DOnexTpojHbIN NOTEHLIKAN ONPEAEISIIOT 10 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kianeiipona
3) bonbimana
4) Appenuyca
2. Paccunraiite DJIC ranpBanndeckoro snementa Mg|MgSOs||CuSOs|Cu npu cranaapTHBIX
YCIOBUAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKTsl 00pa3yroTCsl Ha KaToJIe MPH JEKTPOIM3E pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) asoTHas KucioTa
4) KHCIOpPOJT
4. VYkaxute cyMMy KO (HUIIMEHTOB B ypaBHEHHUH dIIEKTpoinu3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w©3 TpUBEACHHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMi IPOTEKaeT
CaMOIPOM3BOJILHO B IPSIMOM HarpaBJIeHUU?
1). FeSO4 + Cu —...
2) CuSOs4+ Fe —...
3) CuSO4+ Na—...
4) HCIl +Cu—...
6. Bpramcimre mMaccy IUHKA, MOJNYYEHHOTO TPHU DIEKTPONU3e Cyib(ara IIMHKA, KOTOPHIM
IpoBOoAWIIN B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-1073
7. TlpuBemute CXeMBl SJIEKTPOTHBIX MPOIECCOB W MOJIEKYISIPHOE ypaBHEHHE pEaKInH,
NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOI KOppo3uH rajgbpBaHonapsl Zn|Mg B cepHOKHCIIOM
cpene. B orBere ykaxkure cyMMmy KO3 PHUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.
1) 6
2) 5
3) 4
4) 8



Bueaynutopnas camocTosiTenbHas pa0oTa OO0ydaromuxcs OCYIIECTBISIETCS B BUIE
U3y4YEHUs JTUTEPATYPHI IO COOTBETCTBYIOIIEMY pa3/ieiy ¢ IpopaboTKoii Marepuaia; opopmieHus
OTYETOB I10 JIA0OPATOPHBIM PA0OTaM U BBIMOJIHEHHSI TOMAIIHUX 3a/1aHUH.

BapuaHThl TeMATHYeCKUX JOMANIHUX 3aJaHUH VISl BHEAYIUTOPHON CaMOCTOSITEIbHOM
padoThI CTY/IEHTOB 110 TeMaM

JlomamHee 3aganue Ne 1
1o TeMe «XHMHYeCKasi TEPMOTUHAMHUKA»

B ngomammem 3amaHud 1o Teme «XHMHYECKas TEPMOIMHAMHKA»: IIepBas 3ajada
orieHuBaeTcs B 2,5 6ama; Bropast — B 1,5 6anna; Tpetbs — B 1 6armt.

3asaya Nel
Jns peakunut CHa )y + CO2 () =2 CO ) + 2 Hz () onpenenute BO3MOKHOE HallpaBiICHUE

CaMOIIPOM3BOJILHOTO TE€YCHHS PEAKIIMH TPU CTAHJAAPTHBIX YCIOBUSAX M Ipu Temmeparype T =
927 °C, ecrm TennoBoii >3 deKT peakiyy 10 3a1aHHOI TEMIIepaTyphl He H3MEHHUTCS. YKAKUTE: a)
BBIJICTISICTCS] WUIA TIOTJIOMIASTCS YHEPTHs B XOJIE PEAKIHK; 0) MPUYUHY HAWIESHHOTO U3MEHEHUS
sHTponuu. PaccunTtaiite Temneparypy Hayana peakiuu.

3asaya Ne2

Boruncnute teroBoit addexr peakmun: CaCz ) + 2 H20r) = Ca(OH)2 «) + C2Hz2 1),
MOJIB3YSCh CTAHJAPTHBIMH TETUIOTAaMHU 00pa30BaHUs pearupyromux BemecTB. CKOIBKO TEIUIOTHI
BBIJICIIUTCS WJIM TTOTJIOTUTCS Tpu 0O0pa3oBanuu 2,24 1 CoHo?

3asaga Ne3

[To TepMOXUMHUYECKHM YPAaBHEHUSIM paccuuTaiiTe TeraoBor 3GeKT peakiuu:
Hop + CO2@) =CO )+ H2 O). Tepmoxumudeckue ypaBHEHHUS:

a)Ham + 7% O2@)=H20 (v, AH =-241,9 x][Ix;

06)2COr +020)=2CO2 1), AH =-566,2 x]JIx.

JlomaiHee 3aganue No 2
0 TeMe «XHMHYeCKAsd KHHETHKA

B nomamHem 3amanuu mo teMe «XUMHUYECKas KMHETUKa»: TepBas 3a/lada OIEHUBACTCS B
1,5 6anna; Bropast — B 0,5 Gaia; TpeThs, YeTBEpTast U nsaTast — B 1 6a.

3ajgaua Nel
Peakuumst nporekaer no ypasHeHuto: Oz ) +2 CO y =2 COz2 (). HauanbHble KOHLIIEHTpanuu

pearupyromux BemectB paBHbL: [O2] = 1,2 monb/11, [CO]= 0,8 Moib/1. Bo CKOJIBKO pa3 M3MEHUTCS
CKOpOCTb MpsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSTCS CKOPOCTH
pPUMOM M 00paTHOM peakuu, €CIu YBEJIUUUTh AaBJIEHUE B CCTEME B JBa paza?

3agaua No2

Ipu temmeparype 40 °C HeKOTOpOE KOITHYECTBO BEMIECTBA BCTYIAET B PEAKIHMIO 33 20MHUH.
Paccuunraiite BpeMs, py KOTOPOM 3TO K€ KOJIMYECTBO BEIECTBA BCTYMUT B PEAKLHUIO NPU
temneparype 200 °C, ecnm TemmepaTypHbIii KOO(Q(UIMEHT CKOPOCTH peakiuu paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTb pEaKIIUU?

3amauda Ne3

Haiinute HauvanbHBIE KOHIIEHTPALMM MCXOJIHBIX BEIIECTB W KOHCTAHTY pPaBHOBECHS
peaxkuu:
Fe @ + H20 ) = FeO () + H2 (), ecaum paBHOBECHbIE KOHILIEHTPALIUUA PEArUPYIOIINX BEIIECTB
paBubl: [H20]=0,3momb/m1, [H2] = 0,4 Mmosnb/m1.

3agaua Ned

Hns peakuronnoit cucteMsl: CO ¢y + H20 ) =CO2 (y + H2 () HavanbHbIE KOHLIEHTpAIUU
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 Monp/n. OnpenennTe KOHIIGHTPAIIMA BCEX BEIIECTB B



MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecUA paBHa 1,45.

3agaya Ne5
Bblpa3I/ITe Y€Ppe3 KOHUCHTpaIH pCAar€HTOB KOHCTAHTEI paBHOBECHUA CICAYIOIINX peaKI_[HI?'IZ
N2y + 3 Hoey) = 2 NH3 ), AH =-92,2 k/Ix;
CO2r)y +C =2 COq), AH =+160,5 x/x;
COw +H20w =CO2 ¢ +Hor, AH=-41,1
KJIX.
VKaXdTe HAMpaBlICHUE CMEIICHUS XUMUYECKOTO PAaBHOBECHS OJTHX PEaKMil: a) Tpu
IMOHMXKXCHHUU TEMIICPATYPhI, €CJIM AaBJICHUC ITOCTOSAHHO, 6) IIpyu TIOBBIIICHUMU JaBJICHHA, CCJIIA
TeMIEpaTypa MOCTOSHHA.

Jdomamnee 3axanue Ne 3
1o reme «PacTBopbsn»

B nomamineM 3amanuu mo teme «PacTBOpbD»: IepBasi, BTOpas, TPETbS U IATas 3aJa4yM
orieHuBaeTcs B 1 Oamr; yerBepras u mectas — B 0,5 6ara.

3amaua Nel

B kakom oOGbeme Boabl cieayeT pactBoputh 1351 SnCly mis monyuenus 3M pactBopa
xnopuaa oinosa (Il) ¢ mmornocteio p = 1,405 r/mn?

Paccunraiite: a) MaccoByl0 JOJIIO BEIIECTBa B PacTBOpE; 0) MONAPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISIBHOCTh; T) THTP; JI) MOJBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaua Ne2

3aKOHUMTE MOJICKYJSIPHBIC W HAMMIIUTE COKPANICHHBIC HOHHBIC ypPaBHEHUS peaKIui
B3aMMOJICHCTBHSI CIEAYIOLIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H2SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 1O /1Ba MOJICKYJISIPHBIX YPABHEHUSI PEAKIIUi K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs+ — BaCrOq;

NHs* + OH — NHiOH;

ZnS + 2H'— Zn?>* +H,S

3azmaya Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amada Ned

Kakue w3 crnepyrommx coseir moxasepratorcss ruaponusy: NapSiOs. Cu(NOz).. KBr?
CocTaBbTe MOHHBIE U MOJEKYJSpPHbIE YpaBHEHMsI TMIIPOJIN3a COOTBETCTBYIOUIMX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX coyeii?

3agauda Neb6

Haiinure nmpousBenenne pactBopumoct POClz, ecu B 200 M Bozsr pactBopsiercst 2,17 T
3TOrO COETUHEHUSI.

JlomaniHee 3aganue Ne 4
1o TeMe «OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B JOMAIIHEM 3alaHUU 110 TEMEC ((OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITGHBHBIC Hpoueccm»: HCpBaH
3a/maua omeHuBaeTcs B 1,5 6ama; Bropas — B 2,5 6ania; Tpetbs — B 1 Oai.



3amaua Nel
[TonGepure KOIPIUIUEHTHI B YPABHEHHUSIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

VYKaxuTe TUI KaKJI0H peakiuu.

Paccuuraiite 351€KTPOABIKYIIYIO CUy U OIpPEACIIUTE HAMpaBICHUE CaMOIIPOU3BOJIHLHOTO
NPOTEKaHUs T[EpBOM peakuuu TpU CTAHAAPTHBIX  YCJIOBMSIX, HCIHONB3YysS 3HAUYCHUS
OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX MOTEHIIUAJIOB:

Hl + H3POs — J» + H3PO3 + H20

HNO, — HNOsz + NO + H0

H[AuCls] + H202 + NaOH — Au +NaCl +02 + HxO

NHsReOs +H> — Re + NHsz + H20

KBrO — 02 + KBr

3azaya Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnOs + NaNO, + H0—

NaCrO, + H20. + NaOH —

Bi(OH)s + NaS:0s+ NaOH —

BioOz + C —

Mg + HNO3 () —

3anaua Ne3

Jlaubl 1Be okuciuTenbHO-BoccTaHoBUTENbHBIE Tapbl: KNO2, KNOz; u Pb(NOz)2, PbO:>.
[Tonb3ysach Tabnmuueil  CTaHIAPTHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IMOTEHIUAJIOB,
COCTaBbTE YPaBHCHHE BO3MOXKHOU peakmmu B ykazanHoi cpene (HNO3). Paccunraiite 3HaueHne
AIEKTPOABIKYIICH CUIIBI PEaKIIUH.

JlomainHee 3agague Ne 5
1o TeMe «JIEKTPOXUMHYECKHE CUCTEMbI»

B ngomamiem 3amaHuM 1o TeMe «ODJEKTPOXMMHYECKHE CHUCTEMBI»: IepBas 3ajada
orieHuBaercs B 1 Oamn; Bropas — B 1,5 6anna; Tpeths — B 2,5 Oarna.

3amaua Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YPAaBHEHHS AJIEKTPOIHBIX IMPOIIECCOB M MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yIollel peaklnu, MpoTeKaromiell npu paboTe raJbBaHUYECKOro JIEMEHTa
Co/Co(NO3)2 //  AI(NO3)s/Al. Paccumraiite DJIC (E) rampBaHHYECKOro 3JIEMEHTA IPH
CTaHJAPTHBIX YCIOBHSIX.

[IpuHsB noTEHIMAN aHOJa PaBHBIM CTaHAAPTHOMY 3HAUYEHHUIO, PACCUMTANTE KOHIIEHTPALIUIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, npu koropoi IDJIC ranbBaHHYECKOTO 3JIEMEHTa
ymenbmutes Ha 0,02B.

3azaya Ne2

[IpuBeaute cXeMbl 3JIEKTPOAHBIX MPOIECCOB M MOJIEKYJISIPHBIE YpPaBHEHUS pEaKIIH,
NPOTEKAIOIINX TIPH JIEKTPOXUMHUYECKON Koppo3uu ranbaHonapel  Co/Ni: a) B kucnoit cpeze; 0)
BO BJIQKHOM BO3JTyXe.

Omnpenenure yObUIb Macchl aHOJIa PU KOPPO3UH B KUCIOH cpene 3a 20 MUH, €CIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3azmaga Ne3

CocTaBbTe 31€KTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOAHBIX MMPOLIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMH, IIPOUCXOISALIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa.

Brruncnure gakTrueckoe KOIMYECTBO METalIa, IOJy4eHHOIO Ha KaTo/e IIPU IEKTPOIH3e
Co(NO3)2, eciu dneKTpoOIHM3 MPOBOAMIM B TedeHUH 1 4. Beixoa Metama mo Toky cocraBui 85%.

Vkaxure BO3MOXKHbBIE IPUYMHBI YMEHBIICHMs BBIXOJAa METalla IO CPABHEHUIO C
pacyYeTHBIM.



BapuanT 1oMamHei KOHTPOJIbHON padoThI

BAPUAHT Ne 1

TEMA 3AJAHUE
3aganue 1. OkoHYaHWE DIIGKTPOHHOH  (POPMYJIBI
....65%6pY YxaxuTe MOJIOKEHUE 3JIEMEHTAa B
Tema 1. IIEPUOJUYECKON CHUCTEME: IIEpUo, IPYIILy, IOArPYIIILY,

l'[epnozmqecxaﬂ CUCTEMA 3JICMECHTOB
CTpoeHHuE aToMa

Ha3BaTh dJeMeHT. CoCTaBbT€ AJICKTPOHHYIO (HOPMYITY
aroMa »3JIEMEHTA. YKaXHUTE OJJIEKTPOHHOE CEMENCTBO,
MeTal 3 R0 HEMETAaJI. CocTaBeTe
ANEKTPOHHO-TpaduUecKyr0 (opMyiny Uil yKa3aHHBIX
AJICKTPOHOB B HOPMaJIbHOM COCTOSTHUMU.

3aganme 2. VYkaszaTb BCE€ KBaHTOBBIE 4YHCIA IS
AIIEKTPOHOB, OTBEYAIOIIMX CIEAYIOMIEH AIEKTPOHHON

dopmyme 5p°

Tema 2. 3apanmne. CocTaBbTe ypaBHEHUs PEAKILMii, IPYU TOMOIIHU
Kucj10THO-0CHOBHBIE CBOHCTBA KOTOPBIX MOYKHO OCYIIECTBUTH CIICIYIOIINE

BellleCTB MIpEBpaICHUS
Zn — Zn0O — ZnCl; — Zn(OH)2—>Naz[Zn(OH)4]
3aganue 1. J{ns peakmmu FesOyk) + Hor = 3Fe0g) + H2Om
OTIPE/ICNIUTE BO3MOYKHOE HAaIpaBICHHE CaMOIPOU3BOIBHOIO
TCUCHUSI PEAKIMHM TPH CTAHMAPTHBIX YCIOBUSX W TIpU

Tema 3. Temmepatrype t =1227°C, ecim TemnoBoit addexr 10

XuMHu4yeckas TEpMOAMHAMHUKA

3a7]aHHOM TEMITEpaTypbl HE H3MEHUTCSL.

VYKaxuTe: a) BbIIEIAETCS WK MOMIOMIAETCS SHEPIUs B XOJIe
peakimy; 0) TPHYMHY HAMIEHHOTO W3MEHEHHs SHTPOIWH.
Paccyuraiite Temrieparypy, Ipd KOTOPOM YCTaHABJIMBACTCS
PaBHOBECHE 1 ITPOUCXOAUT cMeHa 3Haka AG.
3aganue 2. Boranicnvre TeruioBoid addext peaxipu 3Fe3sOqy)
+ 8Alk) = 4AIO3k) + 9Fek), MONB3ysCh CTaHIAPTHBIMH
SHTAIBIUSIMU ~ O0Opa30BaHUsI  PEArupyloOIMX  BEIIECTB
(mpunoxkenue 3). CKOMBKO TEIIIOTHI BBIIEIUTCS (TIOTTIOTUTCS)
npu 0Opa3oBaHUM BellecTBa Fe B komuuecTse 56 r?

Tema 4.
XUMHYEeCKAs KHHEeTHKA U
XHMHYEeCKOe paBHOBeCHE

3aganue 1. TemneparypHblii Ko3((UIUEHT peakuuu
paBeH 2,5. Kak M3MEHHMTCS CKOPOCTb pEakIUH: a) MpH
noBbllIeHNH Temrepatypsl oT 60 no 100°C; 6) mpu
OXJIAXKJIEHUH peakinoHHo cmecu oT 50 1o 30°C?
3ananme 2. /g oOparumoit peakuuu FesOqk) + Hary =
3FeO) + H2O3anummre BeIpaskeHHEe KOHCTAHTHI
paBHoBecust AH®, x/[x=+69,8. ITlpenmoxure crmocoOs!
YBEJIMYEHUS! KOHIEHTPALIMH TPOAYKTOB PEAKIIUU.

Tema 5. PacTrBopbl

3aganme 1. B 180 mi Bogs! pactBopeno 20 r cynbgaTa
mapranua. [lomxyuuncs pactBop miaotHocTsio 1,101 r/mi.
Brruncnute MOJSIpHY10, HOPMAJIbHYO0, MOJISUIBHYIO
KOHIEHTPALUU U MacCOBYIO JIOJII0 PACTBOPEHHOTO
BELIECTBA.
3amanue 2. CocTaBbTE MOJIEKYJISIPHBIE U
MOHHO-MOJIEKYJIIPHbIE YPABHEHUS PEAKIINI
B3aMMO/JICHCTBHA B PACTBOPaX MEKIY:

Bi2(SO4)3 u NaOH; FeClz u H2S;

NH4OH u MnCly; H>SO4 u Ba(OH):..




3aganue 3. CocTaBbT€ HOHHO-MOJIEKYJISIPHBIE U
MOJICKYJISIpHBbIE ypaBHEHHMs ruaponmsza coieii NaxSiOs,
SbClz, Rb2SOs. Kakoe 3nauenme pH (>7, <7) umeror
pPacTBOPHI ITUX COJICH?

Tema 6. 3aganue. MeToI0M AJIEKTPOHHOTO OaaHca moaoepuTe
OKHMCIUTETbHO-BOCCTAHOBUTEIbHBbIE | KOOPOUIIMEHTHI B YPaBHEHUSIX, YKAKUTE OKUCIUTENb U
CBOICTBAa BelIeCTB BOCCTAaHOBUTEJb, HAITUIIUTE 3JICKTPOHHBIC YPAaBHEHUS

HpOHeCCOB OKHCJICHHUA U BOCCTAHOBJICHHUS

H3PO3; + KMnO4 + HaSO4 = H3PO4 + MNSO4 + KoSO4 +
H.O

CuSOg4 + H3PO; + H,O = CuH + H3PO4 + H2SO4

3apanmue 1. /{5 ralbBaHM4ECKOTO 3JIEMEHTA,

Tema 7. 00pa30BaHHOIO IJIACTUHAMU U3 METAJIJIOB
JIEKTPOXHMHYECKHE CHCTEMbI Zn u Ag, norpyXeHHBIX B pacCTBOPHI UX COJICH ¢
KOHIICHTpalell HOHOB METAJIJIOB
A™ =0,0lu B™ =0,05

1) COCTaBbTE CXEMY I'aJIbBAHUYECKOTO
JIEMEHTA;
2) HAIUIIATE YPAaBHEHUS 3JIEKTPOIHBIX
IPOLIECCOB U TOKOOOPA3yIoLIeH peaklny;
3) paccuuTaiTe MMEKTPOABMKYIILYIO CHITY
rajlbBaHUYECKOI'0 JIEMEHTA.
3aganue 2. CoctaBbTe ypaBHEHUS 3JIEKTPOIHBIX
IPOILECCOB (AHOJ UHEPTHBIN) U MOJIEKYJISIPHOE
YpaBHEHUE PEAKINH, IPOXOIAIICH TP IEKTPOIU3E
pacriiiaBa WM pactBopa 3iekTponuta  pacmiaas CaClz.
BoruncnuTe Maccy MeTasuia BbIIETUBIIETOCS Ha KaTo/e,
€CJIN DJIEKTPOJIN3 MpoBOvIIN IIpH cuie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.Bbixon Meraiia no Toky Br
cocraun  98%.
3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YPABHEHHE PEAKIIUH,
MPOTEKAIOLIEH MPU SIIEKTPOXUMHUYECKON KOPPO3HH
ragpBa”onapel: Pb - Sn
a) B KUCIIOM cpefie;
0) B aTMocepe BIaKHOTO BO3AyXa.

KOHTpOJIbHLIe BOIIPOCHI IO TeMaM
KOHTpOJII)Hble BOITPOCKHI IO TEME «XuMHuyecKas TEPMOIUHAMUKA»

OCHOBBI XUMHUYECKON TEPMOJUHAMUKU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIUN COCTOSTHUSI CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

IlepBslii 3aKOH TEPMOAMHAMUKH (BBIBOL).

DOHTaNbIUs KaK (YHKIUS COCTOSIHHUSI CUCTEMBL. DHTAJIbIHNS 00pa30BaHUs BELIECTBA.
TernoBoil 3¢ ¢dextT xumuueckoil peakuuu. MakTopel, BIMAIONME HA TEIUIOBOW 3PQEeKT
XUMHYECKON PEaKIIuu.

Tepmoxumus. 3akoH ['ecca.

CnenctBud u3 3akoHa I'ecca.

OHTponUs Kak (QYHKIHUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TepMOIMHAMHKHU.

11. Tperuii 3aK0H TEPMOJUHAMUKHU.

12. Dueprus ['m60ca.
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Hanpasnenue caMonpou3BOIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.
KoHTposabHbIe Bonpockl 10 TeMe «XUMHYecKasd KUHETHKA)

Xumuueckass KUHeTHKa. CKOpOCTh XUMHUYECKOW PEaKIIMU U METOJIbI €€ PErYJIUPOBAHMUS.
BiusiHue KOHIIEHTpalMi Ha CKOPOCTh XUMUYECKON peakuy (3aKOH JEHCTBYIOIINX Macce).
Bimstaue Temneparypsl Ha CKOpocTh XuMuueckon peaknuu. [IpaBuino Baut — N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DHeprus akTUBalUK. Y paBHEHHE AppeHuyca.

Teopus nepexoaHOro KoMIUIEKca. DHEpreTuyecKas AuarpaMma.

Kpupas Maxkcsenna — bonbimana. DHepreTuueckuii 6apsep.

Karanutnueckue cucremsl.

Bimstnue xaranuzaropa Ha CKOPOCTh XMMHYECKOM peaKIuu.

['OMOreHHBIN U reTepOreHHbIN KaTalnus.

KonebaTtenbHble peakiuu.

Xummueckoe paBHoBecue. OOpaTuMbie 1 HEOOPATUMBIC PEAKIIUH.

KoHcTanTa XMMHYECKOro paBHOBECHS.

Cwmenienne xumuueckoro paHosecusd. [Tpunuun Jle—Illarense.

Biustnue koHIEHTpalyK, JaBIE€HUS U TEMIIEpaTyphbl.

@da30BbIC PABHOBECUSI.

@da3oBble AMArpaMMBbl JJi1 OJHOKOMIIOHEHTHBIX CUCTEM.

Kountpoabsnbie Bonpockl 1o teme «PactBopbi»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBopel. CriocoObI BBIpaKeHMsI KOHIIEHTpAIlMU PacTBOPOB (MaccoBasi JOJsI, MOJISIpHAS
KOHIIEHTpALKsl, MOJISIPHAS] KOHUEHTPALUs SKBUBAJICHTA, MOJIbHAs JOJISL, TUTP).
KomnurarusHele cBoKCcTBa pacTBOPOB. M ieanbHbIi pacTBop.

3akonsl Payns: I (Tonomerpuueckuit) u Il (30ynnnockoninueckuii 1 KPHOCKOMUIECKHIA ).
Ocmoc. Ocmotrueckoe napieHne. CxemMa 0CMOMETpA.

KucinoTHO-0CHOBHBIE B3aUMOAECUCTBHS BELLIECTB.

WNonnast Teopust KUCIOT M ocHOBaHMM AppeHuyca. OCHOBHBbIE TNOHSATUS U IOJOKEHUS
Teopun AppeHuyca.

Jucconmarusi KUCJIOT, OCHOBAHMM W COJIEH C TOYKH 3PEHHS MOHHON Teopuu AppeHuyca
(mpumepsl).

Crenenp aucconuanyy. CUIbHBIE U CIIa0bIe AJIEKTPOJIUTHI.

Jluccormanus cnadbix 3J1eKTpoauToB. KoHCTaHTa AMCCOIUAIIIH.

3akoH pazdasieHust OcTBambaa.

Peakunu vioHHOTO OOMEHa MEXIy AJICKTPOJMTaMHU (Ha TpHUMepe peakiuil oOpa3oBaHUS
c1aboro AMEKTPOIIUTA, OCAIKA U Ta3a).

IIpousBeneHne paCTBOPUMOCTH.

HNonHoe npousBenenne Boasl. BogopoaHbIi U THAPOKCUIIbHBIN TOKA3aTEIH.

I'mpponus coselt. TUIbl TUAPOIN3A CONIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKU IPOLECCa THAPOIIHN3A.

@aKTOpBI, BIUAIOLIME HA IPOLECC TUIPOJIN3A.

KouTpoJabHbie Bonpockl 1o Teme «/[ucnepcHblie cucTeMbDy

I'ereporennsie cMecH. [ucrepcHble CUCTEMBL.

JucnepcHocTth. Kimaccudukamnuu 1ucrepcHbIX CHCTEM.
Komnnouansie pactBopsl. JInopumisHbie 1 110()OOHBIE KOJUTOUIBIL.
CriocoObl osTyueHHs KOJIOUHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YacTHLI.
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[IpaBuno ®dasuca — [leckosa.

Y eToiunBOCTh KOJUTOUAHBIX cUcTeM. CTaOuIn3aTopsl.
Koarymsmus mnoduibHbIX 1 TH0GOOHBIX KOJUTOUIOB.
CenumeHTanyst KOJUIOUIOB.

Koarynsiiust KOJUIOHTHBIX PaCTBOPOB JICKTPOIUTAMH.
[Tpaswio Ulyneie — [Napau. Koarynupyrormiasi criocoOHOCTb.
OnTHuyeckre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DNEeKTpUUECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbIe Bonpockl 0 TeMe «OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE
MpPOoIecChD»

OCHOBHbIE TIOHATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHii.
OKHCIINTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BCUICCTB.

Baxxueline OKUCIUTEIN U BOCCTAHOBUTEIH.

Tunbl OKUCIUTENTEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCINTENbHO-BOCCTAHOBUTEIIbHBIA OTEHIIMAI.

VYpasuenue HepHcra.

CocraBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX PEAKLIUH.
HaHpaBHCHHe OKHUCJINTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKImﬁ.

KOHTpOJIbeIe BOITPOCKHI IO TEME ((3J1€KTPOXHMH'1€CKI/IC CHUCTEMBID»

DNeKTpOXUMHYECKHEe CUCTeMbl. Kitaccudukarus 3eKTpOXUMHYECKHX TIPOIIECCOB.
DIEeKTPOXUMHUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE PA3/eNa «METal — PaCTBOP».
lanpBarmveckwmii anement Jdanuaisa — Sxkoown.

DNEeKTPOABMKYILAsA CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne »leKTpOAHBIX MOTEHUUAIOB. PSAl CTaHAAPTHBIX 3JIEKTPOJHBIX MOTEHIIMAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKEHUIA.

VYpaBuenue HepHcra.

DNEKTPOIN3 PacIiaBoOB U pacTBOpoB. KaToiHbIE M aHOIHBIE TIPOLIECCHI.

O6benuneHHbIN 3akoH Dapazes. Boixos no Toky.

Kopposus metannos. Knaccudukaiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuyeckasi Koppo3usl.

DIEeKTpOXUMHUYECKasi KOppo3us. AHOJTHOE OKHCIIEHHE METaJlJIa U KATOAHOE BOCCTAHOBIICHHE
OKHCIIMTEIS.

[Tpumepsl KOPPO3UK B KUCTION cpejie U aTMOCHEPHON KOPPO3UH.

CKOpoCTh KOPPO3HH.

3amura METaJJIOB OT KOPPO3HH.

3alMTHBIC TOKPBITHS.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aUTHI OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. ['albBAHMYECKUI DIIEMEHT.

XUMHYECKNE UCTOUHUKHU TOKA. AKKYMYJISTOPBI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIC JIEMEHTHI.



IIpuioxenne 2
7 OneHo4YHbIe CPeACTBA 1JIsl IPOBeAeHUS IPOMEKYTOYHOM aTTecTaluu

HpOMe)KYTO‘-IHaH arrecranus nMeEeT T CJIBIO OIpPCACIINTD CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YyJIbTATOB O6y‘IeHI/I$I 110 JUCHUIIJIMHE 3a OHpG,Z[CJ'ICHHBIﬁ nepuon O6y‘leHI/I${.

a) Ilnanupyemble pe3yjbTaTbl 00y4eHUS! UM OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
MPOMEKYTOYHOM ATTECTALMHU:



CTpyKTypHBIi
JIEMEHT
KOMIETEHINH

[TnaHupyemble pe3yIbTaThl
o0ydeHus

OneHouyHble CpeaCcTBa

OIIK-1

CIOCOOHOCTBIO K TPUOOPETEHHIO C OOJIBIION CTENEHBI0 CAMOCTOATENBHOCTH HOBBIX 3HAHUW C HCHOJB30BAHMEM COBPEMEHHBIX OOpPa30BaTENbHBIX H
UH(POPMALIMOHHBIX TEXHOIOTUH

3HaTh - COBpEMEHHBIC TeHICHIIUU pa3BuTusi | Ilepeuens meopemuueckux 60npocos
XUMUH, ee¢ poiib W 3HadeHHe B | 1. CoOBpeMEHHBIC MOJOKEHUS XUMUYECKONH TEPMOTUHAMHUKH.
COBPEMEHHOMN HayKe u | 2. OcHoBbl xuMHUecKOl kKuHeTHKHU. KaTtanus.
MIPOMBIIIICHHOCTH; 3. OCHOBHBIC 3aKOHOMEPHOCTH IIPOTEKAHUS TPOIIECCOB B PaCTBOPAX.
- CcoBpeMeHHbIe HH(pOpMaIOHHEIC | 4. OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS IMPOIIECCOB B JAUCIICPCHBIX CHCTEMAX.
TEXHOJIOTHM  JUJI1  IpHOOpeTeHus | 5. 3aKOHOMEPHOCTH M HaIpaBJIEHHUE MTPOTEKAHUS OKUCIUTEILHO-BOOCTAHOBUTEIBHBIX MTPOIIECCOB.
HOBBIX 3HAHUN B 00JIACTH XUMHH 6. CoBpeMCHHBIC HAIPABIICHUS PA3BUTHSI SJICKTPOXHMHIH.
YMerb — 0000maTh, aHANIM3UPOBATh | Ilpumepnvle npakmuyeckue 3a0anus
OIICHWBATh HH()OPMAIHIO: TCOPHH, [IpoBecTn aHaNM3 BIUSHUS KOHIICHTPAIIMA HA CKOPOCTh XUMHYECKOW peaKIuu
koHuenuy, Gaktel ¢ nensio | NaeS203 + HoSO4 = S + SOz + NapSO4 + H20 mo skcnepuMeHTanbHbIM AaHHBIM. lIpoBectu
NPOBEPKHU TMIIOTE3 U MHTEPIPETAIMU | 00pabOTKY MOIy4EHHBIX JaHHBIX C HCII0JIb30BAHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI.
JaHHBIX pa3IUYHbIX HCTOYHUKOB; PeByanaTI)I OIITOB NPCACTABUTH B BUJC Ta6J'II/IIII)I 1.
- IIPUMEHATH COBPEMEHHBIE Tabmmua 1
MHQOPMAITMOHHEIE TEXHOIOTHH IS Howmep O0BeM, MIT Konuenrpanus Bpewms CxopocTb
06paboTKH pe3yNbTaToB ombiTa | NaxS;03 H>0 H2SO4 NayS,03, 102 | nosiBieHus peakuuu, 102,
XUMHYECKHUX IKCIIEPUMEHTOB; MOJIB/JI MyTH, C c
- mpuoOpeTaTh HOBBIE 3HAHUSA TIO 1 1 7 2 13
XUMAH c TTOMOIIIBIO 2 2 6 2 2,6
MH(OPMAIMOHHBIX TEXHOJIOTHH 3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To maHHBIM TaOMIEI 1 TOCTPOUTH TpadhUK 3aBUCIMOCTH CKOPOCTH PEaKIIUU OT KOHIICHTPAITUH
THOCYJb(aTa HATpuUs, OTIOKUB Ha ocu adciucc koHmeHtparuio NaxS;0Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.
Crienath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIEHTPAIIMU THOCYIb(aTa HaTpusL.
Braners — HaBBIKAMHU kputruyeckoro | Temut 0oknados




CtpyKTypHBI
JJIEMEHT

IInanupyemslie pe3ysibTaThl

O1eHOYHEIE Cpe€acTBa

KOMIICTCHIIN O6yquHH

MBIIIJIEHUS, aHAJIM3a U CHHTE3Q; 1. Konueniuu cCOBpeMEHHON XUMUHU.

- MH(POPMALMOHHBIMH | 2. DIEKTPOXUMHUYECKas KOPPO3Us MaTepPHAIOB, IPUMEHIEMbIX B MALTMHOCTPOEHUH.

TCXHOJIOIusIMunu JJIL a"anunsa | 3. Kunetnueckue TCOPHUU B KOHTCKCTC XUMHNYCCKOTI'O 3HAHU.

COBPEMEHHBIX JOCTHKEHUH XuMHHU B | 4. KauecTBEHHBIHN 1 KOJIMYECTBEHHBIN aHaINU3 00pa31oB CILIABOB.

obnacTtu npoecCHOHATBHOM | 5. XUMHKO-TeXHUYECKasi 00pab0TKa METAJJIOB U CIIABOB, IPUMEHSIEMbIX B MAITUHOCTPOCHHH.

JesTeNbHOCTH 6. CpaBHUTEIJIbHBINA aHAJIM3 COBPEMEHHBIX KaTAIU3aTOPOB, IPUMEHSIEMbIX IPU IPOU3BOJICTBE
MaTCpHraJIOB JJIs1 MAIMHOCTPOCHU A
7. OCHOBHBIE POOJIEMBI COBPEMEHHON XUMMUH.

ATIK-1

YMCHHUEM HCIIOJIb30BaTh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHbBIX NUCHUILIJIMH B HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTHU, IMPUMCHATb MCTOJAbI MAaTEMATHYCCKOI'O
aHaJIn3a U MOACIIMPOBAHU S, TCOPECTHUYCCKOI'0 N SKCIICPHUMCHTAJIbHOI'O UCCIICAOBAHM A

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHI,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMECHHEIC HaIPaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO |
AKCIIEPUMEHTAJIHLHOTO HUCCIIEIOBAHUS
B 00/1aCTH XUMHH

Ilepeuenv meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE HapaMeTphbl
CUCTEMBI, PYHKIIUH COCTOSIHUSA CUCTEMBI. 1IepBbIil 3aKOH TEPMOIMHAMUKH.

2. DHepreTHka XMMMYECKHUX IPOLIECCOB.

3. Duranbmus. 3akoH ['ecca u ciecTBHS U3 HETO.

4. Durponus. YpasHenue bonbumana. Bropoii u Tpetnii 3akoHbI TEPMOJUHAMUKH.

5. Dueprus 'n66ca. HanpapneHuss XMUMHUYECKUX MPOLIECCOB.

6. Xumuueckas kuHeTHka. CKOpOoCcTh XUMHUYECKOW peakiuu. CpeiHss U UCTUHHAS CKOPOCTH
peaxkuuu. Kunetnueckas kpupasi.

7. CKOpOCTb peaKkIMM U METOJIbl €€ peryIupoBaHMsL.

8. BnusHme Temmeparypsl Ha ckopocTh peakiun. [IpaBuino Bant-TI'odda.

9. DHeprus akTHBalMU. AKTHUBHPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTopbl ¥ KaTaTUTHYECKAE CUCTEMBI. [ OMOTCHHBIN KaTam3.

11. KatanuzaTopsl ¥ KaTaJUTUYECKUE CHCTEMBI. | eTepOreHHbIi KaTaius.

12. Xummueckoe paBHOBecre. KOHCTaHTa XUMHUYECKOTO PAaBHOBECHS.

13. Cmemenue xumuueckoro pasHoBecus. [Ipunmun Jle [laremnse.

14. PactBopsl. CriocoObI BEIpaKEHHS KOHIIEHTPAITUH PaCTBOPOB.

15. PactBOpbI 21€KTpoauTOB. CTENEeHb U KOHCTAHTA AJIEKTPOIUTUYECKON TUCCOIMAlUU. 3aKOH
pazbaBnenust OcTBaibaA.

16. Iuccoumanust KUCIOT, OCHOBAHHM, cojieil. AM(OTEpHBIE IEKTPOJINUTHI.

17. PactBopumocTs. IlponsBenenune pacTBopuMocTH. YcioBue oOpa3oBaHHUsl M PacTBOPEHUS




CtpyKTypHBI

IInanupyemslie pe3ysibTaThl

3JIEMEHT OneHoyHbIe CpeacTBa
oOydeHus
KOMITETECHIIMH
OCaJIKOB.
18. Jlucconmanust Boabl. loHHOE ipou3Benenre Boasl. pH.
19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.
20. Jlucnepcupie cuctemel. Kimaccudukanus. JinodpunsHbie 1 110HOOHBIE KOJITOUIBI.
21. CtpoeHue KOJTOUHBIX YaCTHII.
22. Koarynsuus KOJJIOUIHBIX PACTBOPOB.
23. OKHUCIUTETBHO-BOCCTAHOBHUTEIIHHEIC CBOICTBa BEIIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKkoHbI Dapajest. DIEKTPOTHBIA MTOTCHIIHAI.
25. N'anpBaHnYeckmii 3emMeHT Jdanusis SAxkoou.
26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 pacIuiaBoB. [IpruMeHenue aneKTposmsa.
27. DnekTponn3. AHOIHBIM U KaTOJHBIM MPOLECCHl MPH AMEKTposin3e pacTBopoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3un. CriocoObl 3a1IMThl METAIIIOB OT KOPPO3HH.
Ymerpb - pematb  pacueTHble  3ajauu Ilpumepnvle npakmuueckue 3a0anun:
NPUMEHHUTENBHO K Marepuaity 1. Hamucarb »5IeKTpOHHBIE YpaBHEHHs 3JIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CyMMapHON
MPOrPaMMBI; TOKOOOpa3yromeil peakuuu, BeMUCTUTh JJIC ralbBaHUYECKOTO DJIEMEHTA, €CIIM KOHIEHTPAIUU
- TIPOTHO3MpPOBAaTh  BO3MOYKHOCTH | HOHOB MeTasoB paBHbL: [AIF*1=0,001 moms/m, [C0?*]=0,1 Moms/m.
MIPOTEKAHHSI CaMOTIPOM3BOJIBHBIX 2. Hanmucatp MOHHBIE ¥ MOJIEKYJISIpHBIC ypaBHEHHS peakiuii ruapoinu3a coieid: KsPOs, NazSOs;
IIPOLIECCOB B paznuunbix [ ZnClo.

XUMHNYECKHUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHUS peaklUii, HAKCaB UX B MOJIEKYJIIPHOM U HOHHOH opMmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapoxcuaa kaibius coaepxurca 478,8 r Ca(OH)2. IlnotHocTs pactBopa 1,14
r/mit. Paccunraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHUS OKUCIATEIbHO-BOCCTAHOBHTEIBHBIX PEAKITHil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3z + HoO —.

6. Hammcate 5JIEKTpOHHBIE YpPAaBHEHMs DSIJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpasymomeil peakunu, BeIMUCIUTh JJIC raqpBaHMUECKOTO 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUUTH YpaBHEHUS pEaKIfii, HAMUCAB UX B MOJIEKYJISIpPHOW U MOHHOH popmax:

NH4OH + HNO3 —, Zn(OH), + NaOH—, AIPO4 + Na;SO4 —.
8. Hamucatps ypaBHEHHs peakuuii ruposn3a B MosiekyisipHoM 1 noHHOM Brje: Alx(SO4)3, KCI,




CtpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

Na2SOs.

9. HamucaTrb 3JI€KTpOHHBIE YPABHEHUS 3JEKTPOJIHBIX IPOLECCOB, YpaBHEHHE CYMMapHOM
TOKOOOpa3ymomeil peakunu, BeMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CIIM KOHLEHTPAIHH
MOHOB METaJLI0OB paBHbL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 MomB/1.

10. Cynwdar amomunus maccoit 36,4 T pactBopwiu B 100 T Boapl. [IMOTHOCTE TIOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hamucatp »neKTpOHHBIC YPaBHEHHUS DIIEKTPOAHBIX MPOIECCOB, ypaBHEHHE CYMMAapHOM
ToKoOOpa3ymomeil peakuuu, BeMUCIUTh J/IC rajbBaHUYECKOro 3JIEMEHTA, €CJIM KOHLEHTpaluu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3aKOHYMTH ypaBHEHHUS PEaKLUi, HAIICAB UX B MOJICKYJIIPHOM U MIOHHOM BUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJIMHAMHYECKYIO BO3MOKHOCTh NpoTekaHust peakiuu CaO) + 2 C) =
= CaCs (x) + COq), AHr = 460 x/Ix ipu cTaHAApTHBIX YCIOBUAX. PaccunTaiiTe TemmepaTypy Havaia
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaC)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTtaBbTe ypaBHEHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIINMI:

KMnO4 + NaNOz + H2SO4 —, Cr2(S04)3 + Bra + NaOH —.

15. Onpenenute TepMOTUHAMHIECKYIO BO3MOXKHOCTB mpoTekanus peakimu 2 Cla ) + 2 H20r) =4
HClw) + Oz (1), AHr = 115,6 xJIx npu cTanaapTHbIX ycioBHsx. Paccuuraiite Temmneparypy Havana
peakiuu, eciau S(Cl2)=223 Jhx/mons K; S(H20)=189 x/mons-K; S(HCl)= 187]x/Mons-K;
S(02)=205 Tx/moabK.

16. Hanimcath ypaBHEHUsI peakiuii THAPOIH3a B MoieKyisipHoM 1 noHHoM Buje: CrCls, NaNOs,
K2COsa.

17. CocTaBbTe ypaBHEHHUsI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K2Cr207 + Na2SO3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakmus TpoTekaeT mo ypaBHeHWIO Hx ) + |2 ) = 2 Hly). Hauampnas
KOHIIEHTpauust Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopona?

19. B 640 ma Boas! pactBopuin 160 r xnopuna xenesa (I11). [InmoTHOCTs mOMy4eHHOTrO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeClz) u N (H20); T.

20. Ompenenure TEPMOJUHAMUYECKYIO BO3MOXHOCTh MpoTeKaHUs peakuuu CS; ¢ +3 Oxn=
=CO; 1) + 2 SO; (), AHr = -1075 x/Ix mpu cTaHIapTHBIX yclIoBHsAX. Paccumraiite Temmeparypy




CtpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 JTxx/moab-K.

21. Peaknus et no ypaBHeHuto: 2 Ho () + Sa () = 2 HaSr). HauanpHast KoHIIEHTpanus BOAOpoaa
2 Mouw/m, cepsl 1,5 Moub/n. OnpenenuTe Bo CKOJIBKO pa3 H3MEHUTCS! CKOPOCTh PEaKIIMA K MOMEHTY,
korna npopearupyet 0,7 MoJIb/1 Bojopoaa?

22. Onpenenute TePMOAMHAMUYECKYIO BO3MOKHOCTD ITPOTEKaHUs peakiuu 2 ZNS ) + 3 Oxr) =
=2 2Zn0 ) + 2 SO; (), AHr = -890 k/[)x mipu cTaHIapTHBIX yCIOBHsX. Paccunraiite Temmeparypy
Hayana peakiuu, ecian S(ZnS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S02)=248 JTxx/monb K.

23. HauanpHble KOHLIEHTPALUU UCXOTHBIX BemiecTB B peakuuu: 2 SOz ) + Oz () = 2 SO3 () Obtn
pasusbl 1,8 monbs/i SO2 1 2,4 Monb/11 O2. Bo CKOIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIUH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO2?

24. B pactBope oprodochopHoii kucnotsl Maccoit 1200 r u rumoTHOCTBIO 1,153 1/MIT copepkutcst
312 r H3POs. Paccuntaiite: ®(H3PO4); Cwm; Cox; Cm; N(H3PO4) 1 N (H20); T.

Braaners

- HaBBIKAMH MTPUMECHCHHS OCHOBHBIX
XUMHYECKHX 3aKOHOB B
po¢eCcCuOHAIBHON eATETFHOCTH;

- MPAKTUIECKUMHU HaBBIKAMU
TEOPETUIECKOTO u
AKCIIEPUMEHTATLHOTO MCCIIEIOBAHUS
B 00JIaCTH XUMUH

Ilpumepnvle npakmuueckue 3a0anun:

1. dna peakunn CHg )y + CO2 () =2 CO ) + 2 Hz () onpenienuite BO3MOKHOE HaIlpaBJICHUE
CaMOIPOU3BOIHLHOTO TEUEHNS PEaKIUK TIPH CTAHAAPTHHIX YCIOBUAX M Ipu  TemmepaType T =927°C,
ecny TeruioBod 3((deKT peakuuu 10 3aJaHHOM TeMIepaTypbl HE M3MEHUTCS. YKaKuTe: a)
BBIJIETISIETCS] WJIM TOTJIOLIAeTCsS PHEPIrHsl B XOJAE pPEakiuu; 0) MpUUMHY HANJAEHHOTO HW3MEHEHUS
sHTpomnuu. PaccunTaiite TemMneparypy Hadana peakimu.

2. Bripa3uTe yepe3 KOHILEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peaKlui
N>y + 3 Haoe)y = 2 NH3p), AH = -92,2 xJIx. Ykaxure HampaBiI€HHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX pEeaKUUi: a) MPH MOHUKEHUU TEMIIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUY JIABJICHMS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CkoapKO MWLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpelyercs it npurorosienus 2 i 0,25M pactBopa?

4. Kakwe w3 cienyromux coneil moasepratorcss ruaponusy: NaxSiOz. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS T'MAPOJM3a COOTBETCTBYHOIIMX coied. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX COJCH?

5. 301b ruapOKcUAa MarHus noiaydeH mytem cmemmuBanus 0,02 n 0,011, pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TMOJYYESHHOTO 30JI1 W HAIUIIATE
bopmMyITy ero MUIEILIbI.
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6. PaccunraiiTe >MeKTPOABIKYIIYIO CHIY M OIpPEACIUTEe HAIpaBICHUE CaMOIPOU3BOJIEHOTO
MIPOTEKAHUS peaxIuu npu CTaHJapTHBIX YCIIOBUSIX, UCIIOJB3YS 3HAYEHUS
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX MoTeHmmanos HJ + H3POs — J» + H3POs + H20.

7. IlpuBeaute cXeMbl 3JEKTPOJHBIX MPOIECCOB U MOJEKYJSpPHBbIE ypaBHEHHUS peaKUuH,
NPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Koppo3un ranbBaHonapel  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ntyxe. Onpenenute yObUIb MacChl aHO/Ia PU KOPPO3HUHU B KUCIIOi cpenie 3a 20 MUH, eclu
CKOpocTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHUS 3JIEKTPOHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINHU, TPOUCXOIAIIEH MPpH deKkTposunse pactBopa CoSO4 Beruncnure
(bakTHYeCKOe KOJMYECTBO MeTaylia, MojdydeHHOro Ha karozie mpu snektpoiunse Co(NOz)2, eciu
AJIEKTPOJIU3 TPOBOJAUIM B TedeHuH | 4. Breixog meramna mo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE IPUYMHBI YMEHBIICHHS BBIX0J1a METAJUIA [0 CPABHEHUIO C PACYETHBIM.




0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpomexxyTouHast arrecrauus IO JUCUMIUIMHE «XHMHS» BKIIOYAET TEOPETUYECKUE
BOIIPOCHI, O3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00Yy4aIOLUIMMHUCS 3HAHUHN, U IPAKTUYECKUE
3aJ]aHMsl, BBISIBIIAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOIUTCS B popme
3a4eTa.

3ayer Mo JAaHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opMme mo Ouieram, KakIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHHE.

Ilokazamenu u kpumepuu oyeHusanus 3auema:

«3a4TeHo» - OOydarouuiics JeMOHCTPUPYET HMOPOrOBbIM ypOoBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHIA JOIyCKAIOTCA OIIMOKH, MPOSBISAETCS
OTCYTCTBUE OT/ENIbHbBIX 3HAHUH, YMEHUH, HABBIKOB, O0YUarOIUICS UCIBITHIBAET 3HAUUTEIbHbIE
3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYALUH;

«He 324TeHO0» - 00yyaroUIMiics He MOXKET I10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U
00BsicCHEHUS! UHPOpPMALIUHU, HE MOKET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKM PEIICHUS MPOCTHIX
3a1ad.



