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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2021 - 2022
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH
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3aB. kadempoii H.JL MGI[}IHI/IK
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y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGIMHI/IK

Pabouas mporpamma mepecMoTpeHa, oocykieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

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

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




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctumuimaa XuMmus BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

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

"Xumus" B 00beMe MPOTrpaMMBI CpeHel 00111e00pa3oBaTEIbHOM IITKOJIBI

3HaHus (YMEHUs, BJIaJIEHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI ISl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

MammHOCTpOUTENbHBIE MaTEpUAIbI

Komno3unmnonnsie matepuainsl. [IokpeiTus

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIysl) «XHUMHS» OOydaroIUHCS OJIKEH
o01afaTh CIeAyIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIETEHINH

OIIK-1 YMCHHUEM HCII0JIb30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYUYHBIX JUCHUIIINH B
HpO(bCCCHOHaHBHOfI ACATCIIBHOCTU, MPUMCHATH METOAbI MAaTCMATUYCCKOI'O aHAJIM3a U
MOZACIINPOBAHUSA, TCOPETUUCCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

3HaTh - OCHOBHBIC XUMHNUYCCKHUE ITOHATHUS, ITOJTOKCHUSA 1 3aKOHBI,

- COBpCMCHHBIC HAITPABJICHUA PA3BUTHUSA HAYIHBIX Teopnﬁ;

- MECTOABI TCOPETUICCKOI'O0 U OKCIICPUMCHTAJIBLHOT'O UCCIICAOBAHN S B obnactu
XUMHNHU

YMmeth - pemaTth pac4yeTHBIE 3a1a4l IPUMEHUTENIBHO K MaTepUaily [IpOrpaMMBl;

- IPOTHO3UPOBATH BO3MOXKHOCTD MPOTEKAHUS CaMOTPOU3BOJIbHBIX
MpOoneCCOB B Pa3JIMYHBIX XUMHUYCCKUX CUCTEMAX,

- IPOBOJIUTH IKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS 110 3aJaHHBIM METOIUKAM
B c(hepe mpodeccnoHaTbHON e TETHHOCTH

Brnagets - HaBbIKaMU IPUMEHEHHUSI OCHOBHBIX XUMUYECKUX 3aKOHOB,
MaTeMaTU4YeCKOT0 aHalln3a U MOJISITMPOBAHMS B IPO(EeCCHOHATBEHOM
JeSATEIbHOCTH;

- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHLHOTO
WCCJICIOBAHMSI B 00JIACTH XUMUHU




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUTMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaza. vacoB, B TOM UucIe:
— KOHTaKTHas pabora — 52,8 akaj. 4acoB:
— ayauTopHas — 51 akaj. 4acos;
— BHeayauTopHas — 1,8 akaj. yacos
— caMmocTosTeabHas paboTa — 55,2 akaj. 4acos;

®dopma aTTecTaluy - 324ET

AynutopHas s s
KOHTaKTHast paboTa E z dopma TeKyIero
Pasien/ Tema § (B akan. yacax) E g, caMOCT}zgfeHLHOﬁ KOHTPOJIS Kot
JUICIIMIIIIHHB > € o YOHEBAGMOCTH 11 o\ retenym
@) 2 5 paboTs MIPOMEKYTOYHOM
Tex. | 120 | TpaKT. z 9 aTTecTalluu
3aH. 3aH. | O &
1.
- oopmIieHHE
oTyera mno
71a00paTOpHOI
pabore; 3amura
- pelieHue 1a00paTOpHOI
1.1 Xumuueckast TepMOTUHAMHUKA 6 4 10 HOMaHJHerO_ pacoTh. OIlK-1
3amanus Ne 1; Homamrnee
- 3amadue Ne 1.
camocrositensHoe | TectupoBanue
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATyPhI
- oopmiieHnEe
oTyera no
71a00paTOpHOI
pabore; 3amura
- perieHue 71a00paTOpHOI
1.2 Xummyeckasi KHHETHKA 2 4 2/21 10 JIOMAILIHETo paooThL. OIlK-1
3amanus Ne 2; Homamrnee
- 3amanue Ne 2.
camocrositensHoe | TectupoBanue
u3ydeHue y4eOHOH
Y HAYy9HOH
JIUTEPATyPHI
- oopmnenue
oTyera o
71a00paTOpHOI
pabore; 3amura
- pemeHue TabopaTopHOIt
1.3 PactBOpHI 8 4/41 10 HOMamHero_ paGoTEL OIIK-1
3amanus Ne 3; Homaninee
- 3amanue Ne 3.
camocrosTensHoe | TectupoBaHue
u3yucHHe y4eOHOH
U Hay4HOH
JIUTEPaTyphl




odopmiieHue

oTyeTa 1o
Ta00paTOPHOI Sammra
pabore; 6 N
1.4 TucriepcHbIE CHCTEMBI 4 2 52 - a opg TOPHOH OIIK-1
CaMOCTOSITEIbHOE PaboTEL.
.| TecrtupoBanue
u3yucHHe y4eOHOM
U Hay4HOH
JIUTEPaTyphl
odopmiieHHE
oTyeTa 1o
nabopatopHoOn
paborte; 3amura
15 - pelieHHe nabopatopHon
OKHUCITUTENTHHO-BOCCTAHOBUTEIILHBIE 4 2 10 JIOMAIIHETO paGoTEL OIlK-1
3aganus Ne 4; Homaninee
TIPOLIECCHI
- 3amanue Ne 4.
camocrositeabHoe | TectupoBaHue
M3y4eHne yueOHon
1 HAy4IHOH
JUTEPaTyphI
- oopmIieHHE
oTyera mno
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopatropHoOn
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 3 10 HOMaHJHerO_ pacoTL. OIIK-1
3amanug Ne 5; Homaninee
- 3amadue Ne 5.
camocrositenabHoe | TectupoBaHue
M3y4eHre yueOHOH
U Hay4yHOH
JATEPATyPhI
HWroro no pazneny 34 | 17/61 55,2
Hroro 3a cemectp 34 | 17/61 55,2 3a4ET
Wroro no nucuumnnune 34 | 17/611 55,2 3a4er OIlK-1




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMHUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBJIEHUH, peaKLuil WK IPOLECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBE/ICHUH JTA0OPATOPHBIX 3aHSATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOyUYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBS3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTWYeCKas Mapa, JUHaAMHU4ecKas Iapa,
BapHalliOHHAasl Tapa; COBMellas €€ C TEXHOJIOTHMed MOJyJIbHOro o00ydeHus. BpInoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUpYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYe€HHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHU U TOJTOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIHHOMY KOHTPOJTIO.
[Tpu npoBeneHnn pyoeHOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMHU
nepesl MpenojiaBaTesieM, SIBISIIOTCS: BBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTEIEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu KoHTposid. OOyuaromuMcsl IpeIaraloTcss TECTbl U 33auld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATeIbLHON padoThl 00y4ammMXcst
[pencraBneno B mpuioxeHnH 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKkT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuii 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: 14.05.2020). - MakpooOwbekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymuna, O. A.
MumypuHna ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTtenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpioBa ; MarHUTOrOpCKHi 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: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynHsl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmen. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BenmmunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : Ban ®enopos, 2003. - 238 c. : mn. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEICTBEHHBIN.

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



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTka XMMHUYECKHX IMPOILIECCOB: METOJAUYECKUE YKa3aHUS K
nabopaTOpHBIM paboTaM IO AUCHUIUIUHE «XHMHS» JUIsI O0YYaromMXCs BCEX HAIpaBICHHUN
MOJArOTOBKM M CIEUHAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnuroropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcrT : HeMOCPEACTBEHHBIMH.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUSA JUIA
CaMOCTOSITENIbHOM pabOoThl MO NUCUUIUIMHE «XUMUS» NI 00ydarolIuXcsl BCEX HalpaBICHHM
NOJrOTOBKH W cnenuaibHocTed Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T UM. ['. . HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 ¢. —
Tekcr : HenmocpeICTBEHHBIN.

3. Komsma, JLI. CkopocThb XHMHUYECKHMX pEaKIMd KM XHUMHUYECKOE pPaBHOBECHE:
Metoauueckue ykasaHuss K JaOOpaTopHbIM paboTaM M0 JAMCUUIUIMHE «XUMUS» UL
00Y4aroIINXCs BCEX HAMpaBJCHUI MOATOTOBKH M CIielHaIbHOCTEH Beex (hopm oOydenus / JL.T.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeaCTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHka. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHus JUIsl CaMOCTOSITEIbHONW PadOThl MO AUCHUILIUHE «XUMHUS» IS 00y4arolUXcs BCEX
HaIpaBJICHUH MOJATOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.W. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t um. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCcpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pazpaboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTNHE «XHUMHUSD) I 00y4aroIMXCsl BCEX HANpaBiICHUH MOATOTOBKH M CIIEUAIbHOCTEN
Bcex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocosa, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsIl: MeToaiueckast pa3padoTka K CaMOCTOSATENLHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0YyYalolIMXcs IO BCEM HaNpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnuroropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHble pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo aucHUIUIMHE «XUMUS» Ui 00ydaroluXcsl M0 BCEM HampaBiICHUSM MOATOTOBKH U
crieranbHOCTAIM BeeX (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropcKkuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 ¢c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkucinuTebHO-BOCCTAHOBUTEIBHBIC PEAKIINH: METOAMYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe MO JUCHUIUIMHE «XUMHs» A O0y4aroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2020. — 10 c. — Tekct : HEMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSTEILHON padoTe /sl 00y4Jaromuxcs M0 BCEM
HAIPaBJICHUSAM IOArOTOBKM M CHENUAIBLHOCTSIM Bcex (opm oOydenus / JLI. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuii roc. texnudyeckuii yH-T um. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE TMPOIECCH: METOAMYECKHUE YKa3aHUs K
nabopaTtopHoit paboTe Mo JUCHUIUIMHE «XUMUSD) I 00y4JaromuXcs MO BCEM HAIPaBICHUSM
MOJITOTOBKHM U CIenUaibHOCTAM Bcex (Gopm oOyuenus / O.A. Mumypuna, H.. PoauoHosa;



I'. 1. Hocoga, 2017. — 13 c. — TekcT : HemocpeACTBEHHBIH.

r) [Iporpammuoe oGecnneuenue u UHTepHET-pecypcenbl:

IIporpammHoe o6ecnneuenne

HanmenoBanune .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN

MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |y, 135 1 17.09.2007 Geccpouno
Professional
7Zip CBOOOHO pacmpocTpaHsIeMoe OeCcCpoOUHO
FAR Manager CBOOOJTHO pacpoCTpaHsIeMOe 0EeCCpOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI

HasBanue kypca CchblIKa

OneKkTpoHHas 0a3a NEepUOAMYECKUX u3AaHui East

View Information Services, OO0 «1IBUC» https://dlib.eastview.com/

HannonaneHas MH(pOPMaIIMOHHO-aHAJIUTUYECKAast
cuctema —  Poccmiickuii  umumexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PUHILL)

[TouckoBast cuctema Axanemus Google (Google

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

WNudopmannonnas cuctema - EquHoe okHO J0oCTyma K

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

denepanbHOE roCy/IapCTBEHHOE OIOJKETHOE

YUPEIKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
NPOMBIIICHHOW COOCTBEHHOCTH))

Poccuiickas  Tocynapcrennas — OMOMMOTEKA. |y e /v rsl.ru/ru/dreaders/catalogues/
Katanoru

EIJ;‘ZI:)E;OHHI’E pecypent Gnomaorexn MITY . T\ imagty. ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

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



MarepuaabHO-TEXHHUECKOE 00ecIieYeHNe JUCIUTUINHBI BKITFOUACT:

Y4eOHble ayTUTOpPUM ISl TPOBEACHUS 3aHATHH JEKIMOHHOTO Tuma. OcHalleHue:
MysbTUMEAMITHBIC CPEICTBA XPAHSHHUS, IIEPEIauH U MPEICTABICHUS HHPOPMALIUH.

Y4eOHble ayIuTOpHM MJIs TPOBEACHHUS J1a0OPATOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEr0o KOHTPOJS W MPOMEXKYTOYHOH aTTECTaIlWH.
Ocnamenue: OOopynoBaHue ISl BBITIOJHEHHS JTA0OPATOPHBIX pabOT, XMMHYECKas IMOCY/Ia,
peakTuBbl, Harsiapie MaTepualibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

[Tomemenust st CaMOCTOSTENILHOM paboThl o0yyatonuxcs. OcHamenue: [lepconanbHbie
komrbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C IOCTYIIOM B 3JIEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

[Tomemenust Juis  XpaHeHHs ¥ OPOPHIAKTHUECKOTO OOCITYKUBaHHS y4eOHOTO
obopynoBanusi. Ocnamienne: Cremiaxu, cedbl JUIsI XpaHEHUs YueOHOTO 000pyIOBaHUSI.
WHCTpyMEHTHI U1 peMOHTA J1a00paTOpHOTo 000pYAOBaHUS.



IMTPUJIOXEHME 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK M HA IUJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpeMsl MOATOTOBKH CTYICHTAMHU OTUYETOB IO JIaOOpaTOPHBIM
3aHSTUSM U BBIMOJIHEHUS JOMALITHUX 3a/IaHUM.

AynutopHas caMoCTOsiTelNbHass paboTa O0O0ydYaroIIMXCs —IMpeaArnoyiaraeT  IMPOXO0XKJICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3eiy AUCHUIUIMHBL. TecThl BKIYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3aJlaHusl, OTBETHl HAa KOTOpbIE TPEOYIOT TNIyOOKOro MOHMMAHUS H3YYEHHOrO MaTepuaia. TecTsl
IIOCTPOEHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIIPOCY Ipeaaraercsi YeThlpe BapuaHTa OTBETOB, Cpeau
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA IyTEM
COITOCTABJICHUS TOJIYUYEHHBIX PE3yJbTAaTOB C ATAJIOHHBIMU M MPOTEKAET OYEHb OBICTPO. MaKCHMaIbHOES
KOJIMYECTBO 0AJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA

XuMHu4eckas TePpMOANMHAMHUKA

B TeCTax I10 TCME «XI/IMI/I‘-ICCKaﬂ TepMO)II/IHaMI/IKa)): HepBBIe IeCThb 3a)1aH1/1171 OIICHUBAKOTCA B
0,5 6ama, cenpMoe — B 1 0ai, a BOCbMOE, IEBSITOE U JIECATOE 3aJaHus — B 2 Oaja.

Tecer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLIUU cucmema O3HAYaer:
a) HCXOHbIE peareHThI

0) MPOAYKTHI XUMUYECKOU PEaKIIUu
B) PEAKLMOHHBIN cocy
I) HCXOJHBIE pEareHThl U MPOIYKTHl PEaKIINU

2. HepBBIﬁ 3aKOH (HepBOC Haqano) TCPMOJUHAMUKN MAaTCMAaTUUCCKH 3alIMChIBACTCS TAK:
a) PV =uRT B) K = Agyp (- Ea/ RT)

6) K=R/Nj r) AU= Q-W

3. B aKk30TepMuUecKoil peakuu:
a) SHTAJIBIINS PEAKIIMOHHOW cucTeMbl oBkimaercs (AH > 0)

0) TermoBoit a3 ekt peakiuu otpunareiacH (Q< 0)



B) SHTAJIBIIUS PEAKLIMOHHOM crucTeMbl ymeHbIuaercs (AH< 0)
I') AaBJIE€HHE PEAKIIMOHHOMN CUCTEMBbI ITOBBILIAETCS

4. CrangapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AlUcr B) Q 1015
0) AH°9s r) AHcrt
5. Kakue u3 mpuBEICHHBIX PEAKIINH SBISIOTCS SHIOTCPMHUICSCKUMHU?
a) 1/2 N+ 3/2 H,=NHjs AH = — 46 K]]x/monb
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]Ix/Mob

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIUil OTBe4aeT TemioTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?

a) 1/2 N,+ 0= NO B) 1/2 No+1/20, =NO
6) N+ 1/20,=NO r) NHz+5/20, =2NO +3H,0

7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO ¢ + C (rpagur) = CU (¢ + CO (1, mornmoTunock 22 kI TEIIOTHI.

DOHranenus o0pa3zoBanus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Hua peakmmum  NiO g + C (pagury = Ni o + CO (. Ompenenure BO3MOXKHOE HAIPABICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U TpU Temnepatype 627°C.

BemecTBo AH®293  (KJI>k/MOIIB) S8  (Jx/MomB*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHHs sHepruu ['mOOca mpu cTaHIAPTHBIX YCIOBHSX, NMPH TEMIepaType
627°Cun Temneparypy Hauajia peakiuuu

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

9. Kak uzmeHnsiercs SHTPONHUS NP Pa3NIoKEHUU KapOoHaTa KaubLus?



a) YBEJIMYMBACTCS B) HE YMEHbBIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0

10. lanHas peakuus:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O

MOXKET CaMOITPOMU3BOJIBHO ITPOTECKATh

a) B IPSIMOM HalpaBJICHUN B) HE MOXKET MIPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

a) 1,2

0) 3,5

B) 5,0

XuMHu4Yeckasas KHHETHKA

B Tecrax mo reMe «XHMHYECKask KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHHUs
ouennBarorcda B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U ecAToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oaia.

Tect Ne 1

1. Pazgen XHUMUU, H3y‘IaIOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX peaKHHﬁ, Ha3bIBACTCsA
a) XUMHYECKasd TCPpMOJNHAMUKA

0) TEpPMOXUMHUS
B) XUMHYECKas KHHETHKA

2. CkopocTb XMMHUYECKOH peakiuu — 37O ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 HCXOHBIX BEIIECTB

0) U3MEHECHHE KOJIMYESCTBA BEIIECTBA PEareHTOB (VI MPOJIYKTOB) PEAKIIMK B €JAMHUIY BPEMCHH B
enuHuIe oObema

B) KOJIMYECTBO BELIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYaHUSI peaklnuu

3. B Kakux eJMHHUIIAX BBIPAKACTCS CKOPOCTh XMMUYECKOH peakiuun?
a) MOJIb JI et

0) Ge3pa3zmepHas BEIMYMHA

B) MOJIB C



4. Ot xakux (GakTOpOB 3aBUCUT CKOPOCTh XUMUUYECKHUX PEAKIIUA?
a) OT MPUPOJIbI PEarupyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl
B) OT 00beMa PEaKI[OHHOTO COCy/a

5. CocrosiHME  XUMHUYECKOTO  pPAaBHOBECHSI  OOpAaTHMBIX  IPOILIECCOB
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB peaKuu

0) SHepruei aKTUBHU3AIUU
B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BBIPAXXCHHUEC OJISI CKOPOCTHU pCaKIIUH
4 NO ot 6 HO0=4 NH3(F) +5 02(r)

a) V = k[NO]"[H,0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°

KOJIMYCCTBCHHO

7. Kak 3anumieTcst BRIpaKeHHE JUIsl KOHCTaHThI paBHOBecus peaknuu A + 2 B = C +D?

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

8) Kp = [A][B] */ [C][D]

8. Kakoif oTpe3ok Ha AuarpamMMe Moka3blBaeT 3HauU€HHE TEIIoBoro 3ddexra peakuuu?

a)l _E

X \
6)2 2

B) 3
1 I 3

v

XOJ1 peakInu

9. UYrto MOXHO CKa3aTh O peakiny, U300paKEHHON Ha quarpamme K Bompocy 87

a) 9K30TEepMUYECKasl peaKius
0) sHIOTEpMUYECKAst PEaKIUs

B) peaKIMsl ONUCHIBAET COCTOSTHUE PAaBHOBECHS



10. PaBuomecue peaknun Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIAeTCs BIIEBO.

a) MPY MOHMKEHUH TEMIIEPATYPbI
0) TpY MOBBILICHUH TEMIIEPATYPHI
B) IIpH NOBBILIEHNUH J1aBICHUS

11. Jinsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HeKOTOpPO# TeMiepaType KOHCTaHTa PaBHOBECHs
paBHa 0,8. PaBHOBeCHass KOHIIEHTpamMs BOAOpoJa paBHa 1,2 Monb/n. BeluuciauTe HCXOAHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

PacTBOpBI

B Ttecrax mo teme «PacTBOpBI»: MEpBOC 3aqaHUE OILCHHMBAaeTCs B 1 Oami;, BTOpoOe, TPEThe,
YeTBEPTOE, IIATOE U IIECTOC 3aaHud - B 1,5 Oaia; ceibMoe, BOCBMOE, IEBIATOC M JIECATOC — B
0,5 6ama.

Tect Nel

1. dnsa ypaBaenus peakuu Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPABHCHHE 3aIUIICTCS B BHJIC

1) 2K" + S0, = K,SO,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B 1) xnopuna vHarpus B 300 mir 0,2 M pacTBopa paBHa

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

1)1 2)2 3)11 4) 13
4. lna nonasnenus ruponusa xiaopuaa xpoma (III) cnenyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) no0aBUTH LIETIOYD

3) pa30aBUTH PaCTBOP BOAOK

4) TIOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBIEHHBIM U3 TUAPOCYIb(daTa KajlblUs U BOJBI, CyMMa
KO3 GHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO

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

6. PactBopmMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04

1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°



7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE

1)
2)
3)
4)

MacCChI BEMICCTBA K MAaCCC BOJbI
KOJIMYECTBA BCIIECTBA K 06”beMy BOJBI
MacCChI BC€UICCTBA K MaCCC paCcTBOpa
KOJIMYECTBA BCIIECCTBA K 06”beMy pacTBOpa

8. K cimabeim OJICKTPOJIMUTaM OTHOCHUTCA ...

1)
2)
3)
4)

TUJIPOKCHJT AMMOHUSA
TUJIPOKCH/T KaJnst
XJIOpUJT KaJbLUS
MapraHIloBasi KUCIIOTa

9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpELy.
[IpuuuHOii 3TOTO SABIAETCS ...

1)
2)
3)
4)

3JIEKTPOJIU3 COJIEH
JUCITPOTIOPIIMOHUPOBAHUE COJIEH
TUAPATUPOBAHUE COJIEH
TUJIPOJIN3 COJIEN

10.3nauenne PH umcToii Boas npu 25°C cocrasiser

1)

1 2) 7 3)0 4) 10

MarnuTtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

JAucnepcHbie CHCTEMBI

B tecrax mo teme <<I[I/ICHepCHBI€ CUCTCMBD». IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA

olieHHBaroTca B 1 Oaiut; ImsITOE M 1IeCTOE 3aaHus - B 3 Oaja.

4.

Tect Nel

VYkaxuTte pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gombire 100 HM

3) or 1 am g0 100 HM

Kakre WOHBI CIOCOOHBI BBI3BATh KOATYJISIHIO KOJUIOMIA, YAaCTHIBI KOTOPOrO HMEOT
MOJIOKHUTEIIBHBIHN 3aps?

1)  kaTHOHBI

2)  aHUOHBI

3)  mosspHbBIE MOJICKYII

JI71st KaKOTO AJIEKTPOJIUTA MOPOT KOAry SIIUK KOJUIOH/A C MOJIOKHUTEIbHO 3apsDKCHHON YacTHIICH
JIOJDKEH ObITh HAMMEHBIIIM?

1)  xmopum Kajus

2)  cynbdar Kanus

3) oprodocdar kanus

Mutienna 3011 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOH 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabuimszaropa?



1)  xmopun xenesa (111)
2) BoOma
3)  rUAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H nutpara ceunma (1) ¢ 10 mn 0,02H cynbdara kamus
obpasyercs 306 cyabdara ceunna (I11). K kakoMy 3iekTpoay HOKHBI IEPEMEIAThCS YaCTHUIIBI
JMCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?
1)  HaxomATCs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS
2) K Karoay
3) kaHomy

6. B nBe koi0b1 HanmuTO 10 50 MIT 301151 THAPOKCH A kele3a. [l Toro 4ToObl BHI3BATh KOATYIISIIUIO
3011 HOTPeOOBaNIOCH 00ABHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara Hatpus. Berauciaute mopor KoaryJsiuy Kaxaoro dJIEKTPOJINTA.

OKHCANTENBLHO-BOCCTAHOBHTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTEIEHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
Y4eTBEPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapMoe U BOCbMOE — B 2
Oama, a AeBsiToe — B 2,5 Oa/lIoB.

Tecr Ne 1

1. OkucnuTenab — 3T aTOM, MOJICKYJIa UJIK UOH, KOTOpHﬁ e

1) yBeNMYMBAET CBOIO CTEHICHb OKHCIICHHUSI
2) TPHUHHMAET 3JIEKTPOHBI
3) oTmaeT CBOM DICKTPOHBI
2. TIpoiiecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOTaa ...

1) HelTpalbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TOJOXUTEIBbHBIN 3apsi/] NOHA YMEHBIIIASTCS
3) oTpuUIaTENbHBIN 3aps1 HOHA YBETHYHBACTCS
3. 3 npencraBineHHbIX HUXKE peakiinii kK OBP nucnponopunoHpoBaHus NPpUHAJIEKHUT ...

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  meTamisl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  2JEMEHTHI, HaXOAIINECS B CPEIHEH YacTH TEPUOTUUECKON CUCTEMBI
5. CtemneHn OKUCIIEHUsI KUCIIOpO/a a) B BOZIE M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;06)-2
2) a)—-2;0)t2
3) a)-2;0)-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KUCJION Cpefie, BOCCTAHABJIUBAETCSA 1O ...
1)  xaruona Mn?*
2)  manrasar-nona MnO;*
3)  okcuma maprarmna (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + KySO4 + NO okucnenuto



MO/IBEPraloTCsl CACAYIOUIUE SJIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03(ppUIIMEHTOB B peaKlnK, MPUBEICHHOMN B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakirn KMnO,4 + HC oy = ... paBHa

1) 30 2) 26 3) 35

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHYECKHE CHCTEMBI». IEPBOE, BTOPOC M IIATOC 3aJlaHUs
OIICHUBAIOTCS B 1 Oaut; TpeThe U YeTBepTOe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Oayia.

Tect Nel
1. DAeKTpOoIHBIN NOTEHIIMAT OPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) BonbumMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro snementa MQIMQgSO,||CuSOyCu mpu cranmapTHBIX
YCIIOBHUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykThl 00pa3yroTcsi Ha KaToJie IPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) KucCIopoa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHH dJICKTPOJH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TpuUBENEHHBIX  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...

2) CuSO4+ Fe —...
3) CuSO4+Na—-...
4) HCI+ Cu —...

6. Bpruuciure Maccy LMHKA, HOJYYEHHOTO MpH 3JEKTpoiu3e cyib(ara IUHKA, KOTOPBIH
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°



7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOppOo3uM TanbBaHomapsl Zn|MQ B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03 pULHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.

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

BHueaynuTopHas camocTosiTeNnbHas paboTa 00ydYaroIUXCsl OCYIIECTBISETCS B BHIC U3yYCHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3zieily ¢ MpopaboTKoi Marepuaia; ohOPMIICHUS OTYETOB IO
1ab0paTOPHBIM padOTaM U BBITOJIHEHUS JOMAITHUX 33JIaHUH.

BapI/IaHTbI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOIM paﬁoTI)I
CTYACHTOB 110 TEMaM

Jlomammuee 3aganue Ne 1

no TreMe «XuMHu4yecKas TCPMOINHAMHUKA»

B JOMAaIIHEM 3aIaHUHU 110 TEMC «XI/IMI/ILICCKaSI TepMOIII/IHaMI/IKa»Z HepBaﬂ 3a1a4a OIICHUBACTCA B
2,5 6amna; BTopas — B 1,5 Oama; Tpetbs — B 1 Oas.

3amaya Nel

Hua peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBlICHUE
CaMOTIPOM3BONBHOTO TEUEHHs PEAKIIHH TIPH CTAHIAPTHBIX YCIOBHAX M mpu  Temmepatype T = 927 °C,
€CJIM TeIuIoBoi 2 (deKT peakuy 10 3aJaHHOM TEMIEPaTyphl HE U3MEHUTCA. YKaKUTE: a) BBIAEIACTCS
WIN TIOTJIONIAETCA DJHEPIUs B XOAE peakuuu; O) NPUYMHY HAWICHHOrO W3MEHEHHs OSHTPOIUH.
PaccunraiiTe TeMnepaTypy Hadana peakyH.

3agaga Ne2

Berauciure tennosoit  addext peakuuu: CaCy o + 2 HoOry = Ca(OH);z () + C2H; (), monb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearnpyromux BemecTB. CKOIBbKO TEIUIOTHI BBIACIUTCA HIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaya Ne3

[To TepMOXUMHMUYECKUM YPAaBHEHUSAM PACCUUTANTE TEIIIOBOH 3PPEKT peakuu:
Hypy + COz¢q)=CO + Ho O). TepMoxummuueckue ypaBHEHHUS:

a)Hy iy +72 0y =H20 (1, AH = -241,9 x]JIx;

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

Jlomainee 3aganue No 2




0 TeMe «XUMHYeCcKass KHHETHKA

B nomamaem 3agaHuu mo TtemMe «XHMMHYECKas KMHETHKay: IepBas 3ajada olneHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTasl U msaTast — B 1 Gaw.

3amaya Nel

Peaxnusa nporekaer no ypasHenuto: O, oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Mosb/1. Bo ckonbko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOr peakuuu, korjaa npopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMON ¥ O0paTHOM peakIuy, €CIIU YBEIMYUTh JaBJICHUE B CHCTEME B JBa pasza?

3amaya No2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNACT B peakuuio 3a 20MHH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIHUT B PEAKIIMIO IIPH TEMIIEpaType
200 °C, ecin TemmeparypHblii KO3 (PHUIUEHT CKOPOCTH Peakiuy paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
IIPU ATOM CKOPOCTh pEaKIiu?

3amaya Ne3

HaiinuTte HayanbHbIE KOHIEHTPAIMK UCXOIHBIX BELIECTB M KOHCTAHTY PABHOBECHSI PEAKIIMH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnm paBHOBECHBIE KOHIIEHTPAIMU PEATMPYIOIUX BEHIECTB PABHBIL
[H20]=0,3momp/1, [Hz] = 0,4 Moan/m1.

3amaga Ne4

Hus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHIEHTPAlUK
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTH KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3agada Ne5
BeipasuTe uepe3 KOHLEHTPALMH PEareHTOB KOHCTAHTBI PABHOBECHS CIICIYIOLIMX PEaKLHii:
Naw + 3 Haw) = 2 NHs(, AH = -92,2 k/Ux;
COsp +C =2 COuy AH = +160,5 kI
COr +HoOn =COz2 ) + Howy, AH=-41,1 xJIx.

Vkaxure HaIlpaBJICHUC CMCHICHUA XUMHUYCCKOTO PABHOBECUSA 3TUX peaKuHﬁ: a) IMpU NOHUXKCHUN
TEMIICPATYPbI, €CJINU OaBJICHUC ITOCTOSHHO, 6) IpHU MNOBBIMICHUW MOAaBJICHHUA, CCIUM TCMIICPATYypa
IIOCTOsSHHA.

Jlomainnee 3aganue Ne 3

1o reme «PacTtBopbn»



B nmomammnem 3amanum mo Teme «PacTBOphI»: TmepBas, BTOpas, TPEThbid W TATas 3aJadu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaga Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccunTaiiTe: a) MaccoByro JIOJII0 BeHIeCTBa B pacTBope; 0) MOIAPHYIO KOHIICHTPALUIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIFO0 BEIIECTBA B PACTBOPE.

3amaya No2

3aKOHYHUTE MOJICKYJISIPDHBIC W HAIIUMIIHUTE COKPAIICHHBIC HMOHHBIC YPABHCHUA peaKHI/Iﬁ
B3aHUMOJICHCTBU CJICAYIOIUX BCUICCTB!:

HBr + NaOH —

AgNO; + HyS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO J1Ba MOJICKYJIAPHBIX YPaBHEHUS PEAKIIMM K CJIEIYIOITUM HOHHBIM:
Ba*” + CrO/ — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H' - zZn** +H,S

3agadga No4

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakue u3 ciemyromux coneit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbte
WOHHBIC M MOJICKYJIIPHBIC YpaBHCHHS THUAPOJIM3a COOTBETCTBYMOMUX coyieli. Kakoe 3Hauenue pH (<
WUIU> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3amaya Ne6



Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COEIMHEHHUSL.

Jlomamnee 3aganue Ne 4

no TeMe «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon>

B JOMAIIHEM 3alaHUHU 110 TEMEC <<OKI/ICHI/ITCJIBHO'BOCCTaHOBI/ITeJIBHBIe Hpoueccm»: HepBaﬂ 3a1a4da
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 Oam.

3amayga Nel

[TonGepure KOA(hGUIUEHTHI B ypaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
VYKaXKHuTe TUIT KQXKI0W PEAKIIUH.

Paccuuraiite QJICKTPOABWIKYIIYIO CHIIY W OHPCACIWUTC HAIPaBJICHUC CaMOIIPOU3BOJIBHOTO
IIPOTCKAHUA HepBOﬁ pC€aKuuu 1810)51 CTaHAAPTHBIX YCJI0BUSX, HCIIOJIb3Y: 3HAa4YCHUA
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIBHBIX ITIOTCHIHUAIOB!

Hl + H3PO, — J, + H3PO; + H,0

HNO, — HNO; + NO + H;0

H[AuCl;] + H,O, + NaOH — Au +NaCl +0; + H,O
NH;ReO, +H, — Re + NH; + HO

KBrO — 0O, + KBr

3amaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:
KMnO; + NaNO; + HO —

NaCrO, + H;O, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi.,O; + C —

Mg + HNO3 pass) —

3amaua Ne3

Hanbl nBe okuciutenbHO-BoccTaHoBUTeNbHBIe mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..
[Tonp3ysicb TabMUIEH CTAaHIAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOH peakumu B ykasaHHou cpexe (HNO;). Paccuwmraiite 3HaueHue
JIEKTPOABIIKYIIEH CUIIBI pEaKIUH.



Jlomamnee 3aganue Ne 5

Imo TeMe «3JICKTp0XI/IMPI‘leCKI/Ie CHUCTEMBI»

B nomariaem 3a1aHuu 1o TeMe «JIEKTPOXMMHUYCCKHE CUCTEMBbI»: TIepBasi 3ajaya OlCHUBACTCS B
1 Gam; BTOpas — B 1,5 Gamna; Tpeths — B 2,5 6ama.

3amaga Nel

CocraBbTe 3JCKTPOHHO-MOHHBIC yPAaBHEHHS JJIEKTPOIHBIX MPOIECCOB M  MOJCKYJISIPHOE
ypaBHEHHE TOKOOOpa3ylolleld peakiud, MpOTEKaromed Npu paboTe raJbBaHHYECKOTO DIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbBaHHYECKOrO 3JIEMEHTA MPU CTAHIAPTHBIX
YCIIOBHSIX.

HpI/IHHB INoTeHUIMAaJl aHOoJda PABHBIM CTAHAAPTHOMY 3HAYCHUIO, pacch/ITaﬁTe KOHICHTpAIUIO
KaTHuOHOB MC€TaJlJIa B KaTOJAHOM paCTBOPC, IIpU KOTOpOﬁ :‘)I[C TaJIbBAHUYCCKOTO 3JIECMCHTA YMCHBIIIUTCA
Ha 0,02B.

3amaga No2

[IpuBenure cxeMbl DJIEKTPOAHBIX IIPOLECCOB W  MOJEKYJISPHBIE YPABHEHMs PEaKIMM,
MPOTEKAOIINX TPH dICKTPOXHUMHUUECKOH Kopposun ranbBanomnapel Co/Ni: a) B kucioii cpeze; 0) Bo
BJIQ)KHOM BO3/YXE€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClH CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJIHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEN TP SIIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,

BoeruncnuTte (akTuueckoe KONMMYECTBO METallla, MOTYYSHHOTO Ha KaTOJE MPH JIIEKTPOIH3E
Co(NO3)2, ecitu 351eKTpOIIH3 IPOBOAWIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

Vkaxure BO3MOKHEIE IMPUYIUHBI YMCHBIICHUS BbIXOJAa MCTAJJIa IO CPABHCHUIO C PACUCTHLIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «XuMuueckKas TePMOANHAMHUKA»

1. OCHOBBI XMMHYECKOM TCPMOANHAMUKU: ITOHATHEC CUCTCMbI, BUJIbI CUCTCM.
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TepMoanHaMuyeckue napaMeTpsl U PYHKIIMHU COCTOSIHUS CUCTEMBI.

Buytpennss sneprus. Padora. Ternora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DHTanbnus Kak (QYHKIUS COCTOSIHHSI CHCTEMBI. DHTAIBIUS 00pa30BaHUS BEIIECTRA.
TennoBoit 3¢dekT XuMmudeckor peakiuu. DakTophl, BIMAIONIME HAa TEIIOBOH AddekT
XUMHUYECKOW PEaKIUU.

Tepmoxumusi. 3akoH ['ecca.

CrnenctBus u3 3akoHa ['ecca.

DOHTpoNUs KaK (GYHKIIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Ouneprus ['m60ca.

Hanpagnenue caMonpou3BOIbLHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIUA.

KOHTpOJ’[bHI)Ie BOITIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PETryJINPOBAHMSL.
BiusiHue KOHLIEHTpaMK Ha CKOPOCTh XMMHUYECKON peakluu (3aKOH AEHCTBYIOLIMX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEPreTUYECKas AuarpaMmma.

Kpusas Maxkcsenna — bonbiimana. DHepreruueckuii 0apsep.

Karanurnueckne CUCTEMBI.

Bimmstnue karanuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

I'OMOreHHBIN U FeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUH.

KoHcTaHTa XMMHYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BimstHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPaTypHhI.

®da30BbIE PABHOBECHS.

@dazoBbIe AMArpaMMBbI 1JI1 OJJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoubHbie Bonnpocsl 1o teMe «PacTBopbi»

ITonsiTne pactBopa. PactBopuMocTs Beniectsa. PactBopuMocCTs rasa.

PactBopsl. CrnocoObl BBIpa)K€HHsI KOHIIGHTpALlMM pacTBOPOB (MaccoBas JI0Jis, MOJIpHas
KOHIEHTpaIusl, MOJISIpHas KOHLEHTpaLKs SKBUBaJIEHTa, MOJIbHAS JIOJISl, TUTP).

Konnurarusasle cBolicTBa pacTBOpoB. M aeanbHelil pacTBop.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOMUYECKHIA).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpa.

KHCcI10THO-OCHOBHBIE B3aUMOACUCTBHS BEILIECTB.

HonHasi Teopusi KUCIOT U OCHOBaHMUM AppeHuyca. OCHOBHBIE MOHATHUS U IOJIOXKEHUS TEOPUU
AppeHnnyca.

Jucconmanuss KHUCIOT, OCHOBAHMW M COJIEH C TOUKM 3pEHUS HMOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenb quccounauy. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Jucconnanus cnadbix 3neKTposnnToB. KoHcTaHTa Aucconnaum.
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3akoH pazoasieHuss OcTBagbia.

Peakuuu noHHOro oOMEHa MEXIy 3JICKTPOIUTaMHU (Ha MPUMepe peakiuil oOpazoBaHus claboro

3JIEKTPOJINTA, OCA/IKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HonHoe npousBeaeHue Bobl. BogopoaHbIil U I'IpOKCHIIBHBIA IOKA3aTENH.
I'mpponus coneit. TUIbl rUAPOIN3a COJICH.

KonnyecTBeHHbIE XapaKTEPUCTHKH MTPOLIECCa THIPOIIN3A.

@®akTOophbl, BAUSIOLIUE HA TPOLIECC THIPOIH3A.

KoHTpoJibHbIe BOnpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bI moTydeHus KOJUTOMTHBIX PACTBOPOB.

CrpoeHne KOJUTOUIHBIX YacTHULl.

IIpaBuno ®dasuca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsanus KOJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[Tpasuio lynbie — INapau. Koarynupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEITbHO-BOCCTAHOBHUTEIbHbIE

MPOIECCHI»

OCHOBHBIE TTOHATHUSI TEOPUU OKUCTUTEITHFHO-BOCCTAHOBUTEIILHBIX PEAKITHIA.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEaKUUi (IpUMEPHI).
OKUCINTEIIHFHO-BOCCTAHOBUTEIIHHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHrne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOLECCOB.

DIEKTPOXUMHUYECKHE MTPOLECCHI, TPOTEKAIOIIUE HAa IPAaHULIE pa3/iesa «MEeTalll — pacTBOPY.

I"anpBannveckuii anemMeHT Jlanuamsa — SIkoowu.
DJIEKTPOABMIKYIIAS CUJIA TATbBAHMYECKOTO 3JIEMEHTA.

I/ISMepeHI/IC QJICKTPOAHBIX TIMOTCHIUAJIOB. PH,Z[ CTaAaHAAPTHBIX 3JICKTPOAHBIX MOTCHIMUAIOB.

CBolicTBa METAJIOB B COOTBETCTBUHU C MX MOJOKEHUEM B PSIY HANPSHKEHUU.
VYpasuenue HepHcra.
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11.

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

DIIEKTPOJIN3 PACIIaBOB U PacTBOPOB. KaToIHbIE U AaHOIHBIE MPOLECCHI.
OO6wenunenHbIl 3aKoH Dapanes. Beixos 1o Toky.

Koppo3zus meramnos. Knaccudukaiiys Koppo3HOHHBIX TPOIIECCOB.
XuMuyeckasi Koppo3usi.

DJIEKTPOXUMHUYECKasE KOPPO3UsA. AHOJHOE OKHUCICHHE METalJla U KAaTOJHOE€ BOCCTAaHOBJICHHE
OKHCITUTES.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(EPHOU KOPPO3UH.
CKopocTb KOppO3uH.

3anmra METaJJIOB OT KOPPO3HUH.

3anIUTHBIC TOKPBITHUS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAILIOB.
XUMHYECKHE HCTOYHUKU TOKA. ["aJlbBAHMYSCKUM 3JIEMEHT.
XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMHYECKHE HCTOYHUKH TOKA. TOIUIMBHbBIC JICMCHTHI.



IMPUJIOKEHUE 2

7. OnleHOYHbBbIE CPeACTBA /ISl NPOBEEHUS MPOMEKYTOYHOM aTTeCTAMU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTeCTAlUM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
o0OyueHus

O1eHOYHEIE Cpe€acTBa

OIIK-1: YMCHHECM HCIIOJB30BATH OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHbLIX AWCHUILIIMH B HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH, IPUMCHATH MCTO/bI
MAaTCMATUYCCKOI'0 aHaJIM3a 1 MOACITIUPOBAHNS, TCOPCTUICCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICJOBAHUA

3HaThb

- OCHOBHBIE XMMHYECKHE IIOHITHSA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaTpaBIICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- METOJBI  TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHHU

Hepeltenb meopemu4ecKux 6onpocoe K zauemy:

1. OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [IepBblil 3aKOH TEPMOIMHAMUKH.

2. OHepreTuka XMMHUYECKHUX IPOLECCOB.

3. OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

4. OHntponus. YpasHenue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

5. Oneprust [ m66ca. HarpapieHust XMMHUUYECKUX IIPOLIECCOB.

6. Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKopoCTb peakuy U METO/IbI €€ PEryJINPOBAHMUS.

8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.

9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

10. KaranuzaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ OMOTE€HHBIN KaTanus.

11. KaranusaTopsl 1 KaTaIUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

12. XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PABHOBECHS.

13. Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoauToB. CTeneHb U KOHCTaHTa MEKTPOIUTUYECKON TUCCOLUauU. 3aKOH

pa3basnenus OcTBaib/a.

16. Huccornmanus KICIOT, OCHOBAaHUM, COJIeiH. AM(OTEpPHBIE JIEKTPOIHUTHI.

17.  PactBopumocTts. IIpousBeneHune pacTBOPUMOCTU. YcCIOBHE OOpa3oOBaHMsI U PACTBOPEHMS
OCAaJIKOB.

18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.

19. I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOJIN3a.

20.  Jucnepcubie cuctemsl. Knaccudukanus. Jlnopunbaeie u 1uodoOHbIE KOIITOUIBI.

21.  CTpoeHue KOJUIOMIHBIX YacTHII.

22. Koarynsiust KOJTOUTHBIX PACTBOPOB.
23. OKHUCIUTEILHO-BOCCTAHOBUTEIIBLHBIE
OKHCITUTEIIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIH.

CBOICTBa BEIIECTB. Knaccudukanus




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMITETCHIINH 00yueHms
24, DJIEKTPOXUMHUYECKUE cUCTeMbl. 3akoHbl Dapajiesi. DIEKTPOIHBINA MOTECHIINA.
25. ["anpBannyeckuii anemeHT Jlanuams SIkoOu.
26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: DJICKTPOJIN3 pacIuiaBoB. [I[puMeHeHHE 3IIeKTpoIH3a.
27. OnexTponaun3. AHOIHBIA U KaTOAHBINA MPOLIECCHI NPU 3JIEKTPOIU3e pacTBOpoB. IIpumenenne
AIEKTPOJIN3A.
28. Kopposus. Buasl koppozun. CiocoObl 3alIMTH METAJUIOB OT KOPPO3UH.
YMeThb - pemath ~ pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 014 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs DSJIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C ranbBaHMYECKOro 3JEMEHTA, €CIU KOHIIEHTPAIUH
- TPOTHO3HPOBATh  BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MPOTEKAHUS CaMOIIPOU3BOJIBHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NapSOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHAYECKHX CUCTEMaX;
- MIPOBOAUTH OSKCICPUMCHTAJIbHLIC
UCCIIEIOBAHHS o 3aJJaHHBIM
METOANKaM B cthepe
npodeccnoHaNbHOM eATeNbHOCTH;

3. 3aKOHYUTH YpaBHEHHS pEaKlUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHON opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cv; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [Cu*]=1,0 Monb/1.

10. Cynbdat amomunusi Maccoit 36,4 r pactBopuiu B 100 r Bojbl. [IIOTHOCTH MOTy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb >I€KTpOHHBIE YPAaBHEHMs DJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpa3yromel peakuuu, BoIYUCIUTh, DJIC ranbBaHHMUECKOro 3JEMEHTA, €CIU KOHIIEHTpalUH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3MOKHOCTD IIpoTekanus peakuuu CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x npu cTaHIapTHBIX YCIOBHUAX. Paccunraiite TeMnepaTypy Hadaa
peakiuu, ecmu  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jlx/Monb-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:
KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenenure TePMOANHAMUIECKYIO BO3MOXKHOCTB poTekanus peakiuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakuu, ecau S(Cl2)=223 [Ix/mons K; S(H20)=189 [x/mons K; S(HCl= 187 x/moibK;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosieKyssipHoM 1 noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIU:
K>Cry,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. TI'omorenHass peakius IMpoTekaeT mo ypaBHeHutro H, oy + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanuss Bojgopoaa 2,1 mons/n, uoga 1,5 monw/1. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IMpoTeKaHUsl peakuun CS; () +3 Oyp)=
=CO; ) + 2 SO; (y, AH; = -1075 x[I>x mpu cTaHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S0O,)=248 JTrx/monbK.

21. Peakius uner no ypaBHeHuto: 2 Hy ) + Sy () = 2 HoS(ry. HauanbHas KoHLEHTpaIys Bogopoaa
2 Mounb/11, cepol 1,5 Monb/n. Onpeaenute BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3ZMOXKHOCTD MIPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=2 2n0 ) + 2 SO, 1), AH, = -890 x/Ix npu craHIapTHBIX ycIoBUsX. PaccuuTaiite Temmeparypy
Havana peakiuu, ecian S(ZnS)=58 Jlx/moinb-K; S(02)=205 ix/monw K; S(ZnO)= 44 Jx/monb K;




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

S(S0,)=248 JTxx/monbK.

23. HayanbHble KOHLEHTPAIMU UCXOIHbIX BetlecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b11H
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/nm SO,?

24. B pactBope optodochopHoit kuciaotel Maccor 1200 r u mmoTHOCTHIO 1,153 /M1 copepkuTcst
312 r H3PO4. Paccumnraiite: ®(H3PO,); Cy; Coxs Crny N(H3PO4) 1 N (H20); T.

Bnaners

- HaBBIKAMHU TPUMEHEHHUSI OCHOBHBIX
XAMHYECKHAX 3aKOHOB,
MaTeMaTHYECKOTO aHajgu3a u
MOJICIIMPOBAHUS B
podeccuoHaIbHOM IeATEIIBHOCTH;

- MPaKTHYCCKUMHU HaBBIKaMU
TEOPETUYECKOIO u
9KCIICPUMEHTAILHOI'O UCCIICI0OBAHMS
B 00JIACTH XUMUHU

Ilpumepnvie npakmuueckue 3a0anus 01 3auema:

1. g peakumu CHy () + CO, () = 2 CO ) + 2 Hy (1) ompenennte BOZMOXKHOE HAIIPABJICHUE
CaMOIPOM3BOJILHOTO TEYECHUS PEaKIU PU CTAHJAPTHBIX YCIOBUSAX U IIpu  Temnepatype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHONW TeMIEpaTypbl HE HM3MEHUTCS. YKaXKHTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3THX PEAKLUil: a) NpU MOHMKEHUH TEeMIIepaTypbl, €ClId JaBJICHUE IOCTOSAHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneii noasepratotcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

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

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, HCIIOJIB3YS 3HauEHUs
OKHUCIIUTENLHO-BOCCTAHOBUTENBHBIX IToTeHIInamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIIUX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. Onpenenute yOblIb Macchl aHO/1a MPU KOPPO3HH B KUCIIOH cpenie 3a 20 MUH, ecliu
cKopocTh Kopposun coctamia 0,01 /4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOJIEKYJIIPHOE YpaBHEHHUE PEaKIUH, MPOUCXOAIICH IpH daekTposn3e pactBopa CoSO, Beruncaure
(akTHYECKOE KOJIMYECTBO METAIlIa, MOTy4eHHOro Ha Katoe npu sektposusze Co(NOs),, eciu
AJIEKTPOJIU3 NPOBOIWIIM B TeueHUH 1 4. Beixoa Metania o Toky coctaBuil 85%. YKkaxute
BO3MO>KHBIE IPUYMHBI YMEHBIICHHS BbIX0J]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.




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

HpOMe}I(YTO‘lHaH arrecranusa IO AUCHHUIIIINHE «XHUMHSA» BKIIOYACT TCOPECTUUCCKUE
BOIIPOCHI, MO3BOJIAOIINEC OLUCHUTL YPOBCHb YCBOCHUA OGy‘-IaIOH_II/IMI/ICSI 3HElHPII>i, N IPAKTUYCCKHUC
3aJaHuA, BBISABJIAIOIINE CTCIICHD C(l)OpMI/IpOBaHHOCTI/I }’MeHI/Iﬁ u BHaHeHI/Iﬁ, IIPOBOAUTCA B (bOpMC
3a4cTa.

3adeT 1o ,HaHHOﬁ JUCHUIINIMHE IIPOBOJUTCA B YCTHOﬁ (bopMe 10 6I/IJ'IeTaM, Ka)KI[beI us3
KOTOPBIX BKJIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO NPAKTUYICCKOC 3aJaHUC.

Hokazamenu u Kpumepuu oueHueanus sauema:

«3aUTCHO» - OGanIOH_II/If/'ICSI ACMOHCTPUPYCT HOpOFOBBIfI YPOBCHB C(l)OpMI/IpOBaHHOCTI/I
KOMHGTCHHHﬁZ B XOJA€ KOHTPOJBHBIX MepOHpI/IHTI/Iﬁ AOIIYCKarTCsA OH_II/I6KI/I, IIPOABJIACTCA
OTCYTCTBUEC OTHACJIbHBIX 3HaHI/H\/Jl, yMGHHfI, HaBBIKOB, OGy‘-IElIOH.[HfIC?I HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTpYAHCHUS IIPU OIICPUPOBAHNU 3HAHUAMU U YMCHUAMMU IIPH UX IIEPEHOCC HA HOBLIC CUTYyalluH;

«HE€ 3a4TCHO» - 06y‘-IB,IOH.IPIfIC§I HC MOKCT IMOKAa3aTh 3HAHWA HAa YPOBHC BOCIIPOU3BCACHUS U
00BACHEHHS I/IH(i)OpMaLII/II/I, HC MOXCT IIOKa3aThb MHTCIICKTYAJIbHBIC HABBIKU PCHICHUA IIPOCTBIX
3aaad.



