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JIMcT akTyasm3anuu padodei mporpaMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

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

Pabouas mporpamma nepecMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl XUMHH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

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

Pabouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoit H.JI. MCI[}IHI/IK

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XuMHH

[Ipotokom ot 20 . Ne

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




1 leau ocBOeHUsT TUCUHMIIMHBI (MOTYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHEeIUaIbHbIX JUCITUIUIMH U JATbHEHIIICH MPaKTUYECKON ACATEIHHOCTH.

2 MecTo TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Juctummaa XuMus BXOAUT B 00s13aTeNbHYIO 9acTh Y4eOHOTO IJIaHa 00pa30BaTeIbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(OpMUPOBAHHBIE B PE3yJIbTaTe U3YUCHUS JUCIUILTNH/ MPAKTUK:

"Xumus" B 00beMe IporpamMmBbl cpeaHeit 001eo0pa3oBaTeIbHOM IKOJIbI

3HaHus (YMEHUS, BIIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU JAHHOW IUCIMILIUHBI OyIyT
HEOOXOIUMBI JJI U3Y4YEHUs AUCLUILINH/TPAaKTUK:

be3onacHOCTb KU3HEACSITETLHOCTH

3 Komnerenuuu odyuaromerocsi, opmupyembie B pe3yJibTaTe 0CBOCHHS

AUCHUILINHBI (MOYJI51) M IVIAHUPYeMbIe Pe3yabTAThl 00y4eHust

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0J1afaTh CleAYIOIIUMU KOMIIETEHIUAMMU:

Kon maaukaropa NHaukaTop TOCTHKEHUS KOMITETSHIIUH

YK-1 CriocobeH ocyiiecTBIsATh MOUCK, KPUTUYECKUHN aHaTIN3 U CUHTE3 HHPOPMAIUH, TPUMEHSTh
CUCTEMHBIH MOJXO/1 JIs PEIICHUSI TOCTABIECHHBIX 33]1a4

YK-1.1 AHanuzupyer 3a1a4y, BbleNss ee 6a30Bbl€ COCTABIISAIOIINE, pACCMATPUBAET
U TpeajaraeT BO3MOXKHBIE BapMaHThl PELIEHHs IIOCTABICHHOW 3ajauu,
OLICHUBAs1 UX JOCTOMHCTBA U HEAOCTATKH

YK-1.2 Omnpenensier, THTEPIPETUPYET U PAHKUPYET HH(DOpMALIHIO, TPEOYyeMYIO st
pelLICHHs TIOCTABJICHHOW 3a/1a4M; OCYILIECTBIISCT MOMCK HWH(POpPMAIMU TI0
Pa3JIMYHBIM THIIAM 3aIIPOCOB

YK-1.3 [Tpu oOpaboTke nHpopmanuu oTIMyYaeT (HaKkTbl OT MHEHHUM, HHTEpIpETalui,
OLIEHOK, ()OpMUPYET COOCTBEHHBIE MHEHMS U CYXAEHUS, apryMEHTHUPYEeT
CBOM BBIBOJIbI U TOUKY 3pEHUS




4. CTpyKTYypa, 00bEM M COlep KaHNe TUCHUILTHHBI (MOTYJIs1)

OO0mmast Tpy10€MKOCTh TUCIUTIIIMHBI COCTaBJseT 3 3aueTHbIX eauHuil 108 akaa. yacoB, B TOM yucIe:
— KOHTaKTHas pabora — 6,4 akaj. 4acos:

— ayaAuTOpHAad — 6 aKa/J. 4aCoB,

— BHeayautopHas — 0,4 akaj. 4acos;
— camocTosTenbHas pabora — 97,7 akaj. 4acos;

— B (hopMme npakTHyecKor moaArotoBku — 0 akas. yac;

— MOATOTOBKA K 3a4éTy — 3,9 aka. vac

<DopMa arrecraguu - 3a4cT

AynutopHas g e
KOHTaKTHas paboTa E = dopMa TeKyIIero
=
Paszen/ Tema 2 (B akaz. Jyacax) g > Bunx 3 KOHTPOJISI Kon
> & © | caMOCTOATENBHON | yCHEeBaeMOCTH H
JIACIMTUTHHBI N £ = ., | KoMmeTeHIUH
5 g & paboThI TIPOMEKYTOYHOM
nab. | mpakr.
Jlex. P =8 aTTecTalyH
3aH. | 3aH. | Q &
1. xumus
- oopmIieHHE
oT4eTa 1o
nabopaTtopHOH
paborte; ammra
- perieHne N
xo}?v[amﬂero nabopaTtopHOH VK-1.1,
.1 Xumudeckast TepMOANHAMHK TEL. JJomanta -1.2,
11X ecKasi TepMOJAMHAMHKA 14 . 200 oMaIlHee YK-1.2
3aganus Ne 1;
3amanue Ne 1. YVK-1.3
TectupoBanwme.
CaMOCTOSITEIBHOE
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATYPBI.
- oopmieHHE
oT4eTa 1o
71a00paTOpHOI
patore; 3ammura
- perieHue .
,E[OII)VIaH.IHeI‘O nabopaTtopHOn VK-1.1,
.2 Xumudeckasi KHHETHKA a0oTel. JlomaniHee -1.2,
12X 1 2 14 sanamms Ne 2: 0 VYK-1.2
- 3amanne Ne 2. VK-1.3
TectupoBanue.
CaMOCTOSITEIIBHOE
u3ydeHune yaeOHon
Y Hay4HOU
JIUTEPATYPBI.
- oopmieHHE
oTYeTa Mo
nabopaTtopHOr
pabore; Sammra
- pelrieHne .
Hoﬁ;ammm nabopaTtopHOr YK-1.1,
1.3 PactBOpHI 2 18 sanamms Ne 3: pabotsr. JlomarnrHee VK-1.2,
T 3ananue Ne 3. YK-1.3
TectupoBanue.
CaMOCTOSITENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




- oopmieHHE

Hroro no nucummniavHe

oTyera 1o
71a00paTOPHOI
3amura
pabore; J1abopaTopHOit YK-11,
1.4 JTucriepcHbie CHCTEMBI - patop VK-1.2,
paboTsI.
CaMOCTOSTEJIBHOE VK-1.3
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
- oopmieHHE
oTyera 1o
nabopatopHoOn
aborTe;
pemeHI:Ie 3auura
15 P nabopatopHoOn YK-1.1,
JIOMAIITHETO
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE pabotsl. lomamniaee VK-1.2,
3aganus Ne 4;
MPOIIECCHI 3ananue Ne 4. YK-1.3
Tectuposanue.
CaMOCTOSITEIbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPEI.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
abore;
pemeHI;e 3amura
P nabopatopHoOn YK-1.1,
JIOMAITHETO
1.6 DyeKTpOXUMHYECKHUE CUCTEMBI pabotsl. lomaminee VK-1.2,
3aganug Ne 5;
3aganue Ne 5. VK-1.3
TectupoBanue.
CaMOCTOSITEIBHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
Hroro mo paznmeny
Hroro 3a cemectp 3a4éT
3ayer




5 Oo6pa3oBarejibHbIE TEXHOJOTHH

B nmnpouecce mnpenogaBaHMs AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaJULMOHHAS
MH(POPMALMOHHO-KOMMYHUKALIMOHHAs! 00pa30BaTeIbHbIC TEXHOIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMHU CPEJICTBAMM, TaK U B (hopMe JIeKLIU-Oece1bl WK Juajiora ¢ ayuTopueil, JIekuui ¢
MIPUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKkW», JIEKUMU-KOHCYJIbTALMM, TAE TEOPETHUYECKUN
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl OATOTOBKU
BOIIPOCOB JICKTOPY, TAKUM 00pa3oM, JIEKLIUS IIPOXOIUT MO THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKIIMU MOT'YT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOIO H3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALUH SABJICHUH, peaKI1i WK IPOLIECCOB.

Jns peanusannu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOJIOTUU
IIPOBOJATCS JIEKLMHU-BU3YAIU3AI[H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJie J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHHA HCIONb3YETCSd METOJ KOHTEKCTHOI'O OOY4YEeHMsI, KOTOPbII
MO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBS3eH MEXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
HCIOJIb3YS IPUEMBl aHAJIOTMH U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(dbopMBl y4eOHOH NEesTETLHOCTH: BBHIMOJHEHUE AOMAITHUX 33/1aHul, 3aBepiieHne 0(hOopMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIIeHUs] TEOPETUUECKOr0 MaTepraa, U3JI0KEHHOTO IpenoaBaTesieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeaeHNN pYOEKHOTO U 3aKJIFOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/l1a4aMH, CTOSIIIUMHU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HAHWUH, YMEHUH, HaBBIKOB, ITOJIYYEHHBIX IIPU U3YYEHUU Kypca HapsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUU MOTYYEHHbIX 3HAHUN, YMEHUHN 1 HAaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposig. OOyyaromuMcsl IpeUIaraloTcsl TECThl U 3a7jaud B JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISET CTYIAEHTaM B J1I000€ BpeMsl MPOMTH TECT, MpoaHaIW3UpPOBATh
OLIMOKH ¥ TPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAHYECKOe OOecTieYeHHe CAMOCTOATEIbHOI padoThl 00ydYaromMXcst
[Ipencrasneno B mpwioxeHuu 1.



7 OueHOYHBIE CPeCTBA VIS IPOBeAeHHUs MIPOMeKYTOYHOI aTTecTaunu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE H HHPOPMALMOHHOE 0O0ecneyeHue T CHUIIMHBI (MOTYJIfA)

a) OcHoBHAas IUTEpaTypa:

1. l'enpdpman, M. U. Xumus : yueOnuk / M. U. Tenvdpman, B. I1. FOctpaToB. — 4-¢ uzng. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — TekcT : 31eKTpOHHBIH //
Jlanp : anekTpoHHO-OMONmMorewnas cucrtema. — URL: https://e.lanbook.com/book/210221 (nata
obpamienus: 07.03.2024). — Pexxum gocTyma: i aBTOPU3. TOJIb30BATEIIEH.

2. Xumus : yueoHuk i By30B / FO. A. Jle6enes, I'. H. danees, A. M. I'ony0es, B. H. [llanosan
; mox obmet penakumert I'. H. ®aneeBa. — 2-¢ mu3z., nepepad. u gon. — Mockga : M3narenscTBo
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
anektpouHbii // O6pasoBarensHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511030
(mata obparenus: 07.03.2024).

0) JlonmosiHuTEILHAS JIMTEPATYpPA:

1. Measiauk, H. JI. PactBopsl : mpaktukym / H. JI. Mensauuk, D. P. Mymiuna, O. A. MumypuHa ;
MarnuTtoropckuii roc. rexunueckuii yH-T uM. I'. 1. HocoBa. - Marauroropek : MI'TY um. I'. 1. Hocoga,
2019. - 1 CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrymnssl Takxke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrymnusl Takxke Ha CD-ROM.

3. Konsma, JI. I'. OxucnurenbHO-BOCCTAHOBUTENbHBIE peaKIH. OCHOBBI SJEKTPOXUMHH :
yuebnoe nmocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 ¢. : ui.,
TaoI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (nara oopamenus: 26.04.2023). - MakpooObeKT. - TeKcT : aeKTpOHHBIN. - IMeeTcst
ME€YaTHBIM aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOPCKHE TOC. TEXHUYESCKHIMA
yH-T uM. I". 1. HocoBa. - MarauToropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3ar. ¢ TUTY.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynusl Takxke Ha CD-ROM.

5. Koposun, H.B. O0mas xumus: yueb. 11 TEXHUUECKUX Hampas. U cell. By3oB /H.B. KopoBun
—9-e¢ uzn., mepepab.- M.: Beicur. mk., 2007.- 557 c.: wn. - ISBN 978-5-06-004403-4. - Tekcrt:
HEIOCPEICTBEHHBIMN.

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

7. VI3BecTus BHICIINX Y4€OHBIX 3aBeIeHUIN. XUMUSA U XUMUYECKast TEXHOJIOTHSL:



Hay4YHO-TeXHUYeCKui xypHait — ISSN 0579-2991.

B) MeToauyecKkue yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJNYECKUE YKA3aHUS K
nabopaTopHbIM paboTaM MO TUCHUILUIMHE «XHUMHS» Uil O00ydaroluuxcs BCEeX HaIlpaBICHUN
MOJI'OTOBKH M CHICIIMANILHOCTEH JHEBHOM (hopmbl 00yueHus / O.A. Munrypruna; MarHuTOropckuit
roc. rexunueckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2023. — 11
c. — Tekcr : HEmOCpPEACTBEHHBIM.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 18 c. —
Tekcr : HenmoCcpeICTBEHHBIN.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Metoauueckre ykazaHus K J1aOOpaTOpHbIM paboTaM MO AUCHUIUIMHE «XUMHUS» IS
00y4aloIIMXCcs BCEX HAINpaBJICHUI MOATOTOBKH M CIielHaibHOCTEH Beex (opm obyuenus / JLT.
Komsima, E.B. Tapactok; Maruutoropckuii roc. Texuuueckuid yH-T um. [. . HocoBa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2023. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CaMOCTOATEIbHOW pabOThl MO JUCHUILUIMHE «XHUMHUS» 1Js 00ydaroluxcsl BCEX
HAMpaBJICHUN MOJrOTOBKHM M CIeIHaibHOCTeH Bcex dopm oOyuenus / H.U. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uymnposa, JI.B. PacTBopsl: MeTonuueckast pa3paboTka K jJabopaTopHbIM paboTaM Io
JTUCHUILTUHE «XUMHUSD I 00Y4aroIIMXCsl BCEX HAMpaBICHUH MOATOTOBKH M CIIEUATbHOCTEH
Bcex Gopm ooydenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 41 c. — Tekcr
HEINOCPEICTBEHHBIMN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K cCaMOCTOSTeNIbHOM paboTe mo
TUCHMIUIMHE «XHUMHS» g O0O0YyYaroIIMXCS IO BCEM HANpaBICHUSIM IOJATOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe Mo JUCHUIUIMHE «XUMHS» U1 00Yy4aroluXcs MO BCEM HANpPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. 1. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
Tekcr | HenmoCcpeICTBEHHBIN.

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUTUHE «XUMHUS» UIsI OOYYarOIIMXCS BCEX HaIpPaBJICHHI
HOATOTOBKH W crhenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
Marnurtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 10 c. — TekcT : HemocpeACTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECKHE
MPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOSTENbHON padoTe Al 00ydyaromuXxcs 0 BCEM
HaMpaBJIEHUSAM IOATOTOBKH M CrenuanbHocTsM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texnudeckuii yH-T uMm. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HEOCpeACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nmabopaTopHON pabOTe MO MUCHUIUINHE «XHUMHSI» JJIsI 00YJarOmUXCsl TI0O BCEM HaIpaBJICHUSIM
MOJITOTOBKH U CIIEIMANBHOCTSIM Beex (Gopm oOyuenust / O.A. Mumypuna, H.M. Pognonosa;
MarnuToropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
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IMPUJIOKEHHUE 1
6. YueOHO-MeTOqUYECKOE 00ecIiedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromInuxcst

CaMocrosTenbHass pabota oOydaromuxcs IOApa3JesieTcss Ha ayJauTOPHYIO, KOTOpas
MIPOMCXOJUT KaK BO BpeMs JIaDOPAaTOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMSAIIYI0 BO BpPEMs TMOJrOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 110 KaXKJAOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOrO IOHMMAaHHWs H3YYEHHOTro MaTepuana. TecTswl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIMPOCY MpenaraeTcsi YeThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJWH WJIM HECKOJBKO NpPaBHIbHBIX. OOpabOoTKa pe3yJbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHHUS TIOJYUYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

BapuaHThl TeMaTHYeCKNX TECTOBBIX 3aJaHUI VISl TEKYIIEr0 KOHTPOJISA
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHUYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aimI, a BOCEMOE, IEBITOE U IECITOE 3aLaHusI — B 2 Oajuia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcmemMa 03HAYaeT:
a) HUCXOJHBIC PeareHTHI
0) TPOAYKTHI XMMHUYECKOH peaKIiu
B) PpEaKIMOHHBIN COCYX
I) HCXOAHBIE PEareHThl U MPOAYKTHl pEaKIIuU
2. IlepBblii 3aK0H (IIEpBOE HAYAI0) TEPMOJMHAMHUKH MaTEMaTHIECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K=Aep (- EA/RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON crucTeMbl nossiaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu orpuniarencH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON cucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeJACHHBIX PEAKIHi SBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2H;=NHj , AH = — 46 K]]x/mMoib
6) Hy+4/2 0,=H;0, AH = -242 K]I>/monb
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I>x/M0b

6. Kakasg u3 HamMCaHHBIX HUXKE pEaKIUil OTBeYaeT TerioTe oOpa3oBaHUS okcuja azora ( || ) B
CTaHJIAPTHBIX YCIOBUSIX?

a) 1/2 N2+ O=NO B) 1/2N,+1/20, =NO

06) N+ 1/2 O,=NO r)NHz+5/20, =2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :

CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 xJI>K TETJIOTHI.

DHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu  NiO g + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

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

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

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS TIPU Pa3IOKEHUN KapOOHATa KabIHs?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTcs T') HE 3HAI0
10. Mannas peakuus: 2KClO3 (tg) —2KCl (1g)+30; (1), AH<O Mo0keT caMOIIpou3BOJIbHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

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

Tecr Ne 1

1. Pazgen XuMuu, U3ydaromuii CKOPOCTH M MEXaHU3MbI XUMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuIe oO0beMa
B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKLINI?
a) OT IPUPOJIBI PEarupyIOINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCyIa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHS 00OPAaTUMBIX MPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs BopaxeHue st ckopoctu peakuuu 4 NO ) + 6 H O =4 NH; () + 5 O, ()
a) V = k[NOJ*[H-0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaskeHHe /Uil KOHCTAHThI paBHOBecus peakiuu A +2 B =C +D?

a) Kp = [C][D]/ [A][B]®



6) Ke = [C][D]/ [A][B]
8) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMMe Mmoka3bIBaeT 3HaUeHUE TEIIoBoro 3¢ deKTa peakiuu?

a) 1 AE
A
0) 2 2
B) 3 'y
/i :
- v

\ 4

XO0J1 peakInu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, U300pKEHHOW Ha TUarpaMmMe K Bonpocy 8?

a) 9K30TepMHUUECKas peaKius

0) PHIOTEpMUYECKAsT PEAKIIH

B) peaKIIMsi OMUCHIBAET COCTOSTHUE PABHOBECHS
10. PaBHoBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCs BIEBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. Ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBeCHAsI KOHIICHTpAIUs BOJOpOoia paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

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

Tect Nel

1. dns ypaBaenus peakun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHCHHE 3aIHIIETCS B BUJIC
1) 2K* + SO4* = K,S0,
2) Cu®" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xsopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO4 paBHO
N1 2)2 3)11 4) 13

4. Tns mogaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K03 (HULIMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOIMAIIMHM PACTBOPEHHOIO BELIECTBA — ATO



1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTh OKcanaTa cepebpa pasHa 3,27-107 1/ 100r H,O. Omnpenennre MpoM3BENCHHE
pactBopumoctu AgyC,04
1)5107" 2)1,16:10°  3)10,7-10° 4)2,31-10°°

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

1) Macchl BelecTBa K Macce BOJIbI

2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI

3) Macchl BEIIeCTBa K Macce pacTBopa

4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..

1) ruapoKcH aMMOHHMS

2) THIPOKCH KaJIHsI

3) xJopuI Kaublus

4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh HICJIOYHYIO WM KHCIYIO Cperdy.
[IpuuuHoOi 3TOTO ABIAETCA ...

1) osnexTposu3 coseit

2) JIUCUPOTOPIHUOHUPOBAHUE COJICH

3) ruapaTHpOBaHHE COCi

4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser

1)1 2)7 3)0 4) 10
I[I/ICHepCHLIe CUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 Gamna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

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

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOATYJISIUY KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JOJDKEH OBITh HAMMEHBIIIM?

1)  xuopun Kanus

2)  cynbdar Kamus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata cBunma (1) ¢ 10 mum 0,02H cynedara xammst
obpasyetcs 30ib cyinbdara cBunma (I1). K kakoMmy 31eKTpoay MOKHBI HEPEMEIIAThCS YaCTHIIBI
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHHH JMHAMUYECKOTO PaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xon6b1 HasMTO 10 50 MIT 307151 TUAPOKCHIA Kene3a. st TOro 4yToObI BBI3BATh KOATYISIIUIO
307151 TOTpeboBaoCch 100aBUTH: B riepByIo — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdaTa HaTpusi. Berauciute mopor Koaryasiuy Kaa0ro JJIeKTPOIIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHCIUTETHEHO-BOCCTAHOBUTEIIbHBIE MPOLIECCH»: MEPBOE, BTOPOE, TPETHE,

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

Tect Ne 1
1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHHUS
2) MIPUHUMAET AJICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...
1) HEUTpaIbHBIC aTOMBI MPEBPATAIOTCS B MOJOKUTEIbHO-3aPXKEHHBIE HOHBI
2) MIOJIOKUTEIILHBIN 3apsi/i HOHA YMEHbBIIIAETCS
3) OTPULIATENBHBIN 3apsij] HOHA YBEIUYHBACTCS
3. U3 mpencraBineHHbIX HIDKE peaknuii K OBP nucnponoprioHnpoBaHus NPHUHAIICHKUT ...
1) S + 2HNO3; = H,SO4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JEMEHTHI, HAXOAIINECS B CPEIHEH YacTH TEPUOTUUCCKON CUCTEMBI
5. CTerneHH OKHCIIEHHUs KUCIIOpO/ia a) B BOZIE M 0) B IIEPOKCH/IC BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuaa maprania (1) MnO
7. B peakuuu, nporekatomieidr mo cxeme Cr,Ss3 + KNO; =2 KyCrO4 + K3SO4 + NO okuciieHuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(ppUIIMEHTOB B peaKkivy, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peaxipn KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBepTOe 3a1anus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNEeKTPOAHBIA MOTEHIUA ONPEACIIAIOT 10 YPABHEHHUIO ...



1) Hepucra

2) Mewnpeneea-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC ranpBanndeckoro siemeHta MgMgSO4||CuSOy/Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe MPH AJIEKTPOIIU3E PacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THAas KUCIIOTa

4) KHCIIOPOJT
4, Ykaxute cymmy K03hOUIIMEHTOB B YPaBHCHHUH 3JIEKTpoIK3a pacTBopa HutpaTta meau (1)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥W3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B MPSIMOM HalpaBJICHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JIEKTpPoiu3e cyib(dara MWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

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

NPOTEKAIOIIEH TPH AIEKTPOXUMHUYECKO KOppo3uu ranbBaHomapel ZnN|Mg B cepHokmcioii cpexe. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BreayauTopHas — camocTosTenbHass — pabora  oOydarommxcs OCYHIGCTBJ'ISIGTCSI B BI/I,Z[e I/IqueHI/Iﬂ HI/ITepaTypBI 110
COOTBETCTBYIOIIEMY pa3lieldy ¢ ImpopaboTkoil marepuana; oGOpMIICHHsS OTYETOB MO J1aOOpaTOPHBIM
paboTaM U BBITTOTHEHUS JOMAIITHUX 3aJJaHUH.

Bapl/IaHTI)I TeMaTH4YeCKUX JOMAIIHUX 3aJaHuil 15 BHeay}II/ITOPHOﬁ CaMOCTOSITENbLHOI paGOTbI
CTYACHTOB IO TeMaM

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

B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TePMOIMHAMIKAY: TIepBast 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amauya Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOMPOU3BOJIBHOTO TEUCHUSI PEAKIIUHU MPU CTAHJAPTHBIX YCIOBHSIX M Ipu  Temneparype T = 927 OC,
€CJIM TETUIOBOM 3(PHEKT peakIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICACTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peakiium.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHJAPTHBIMU TEIJIOTaMH OOpa30BaHUsl pearupyronux BemecTB. CKOIbKO TEIUIOTHI BBIICIUTCS WIH
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

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

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

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

Jlomamuee 3axague Ne 2
o TeMe «XUMHUYEeCKAd KHHETHKA»

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

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

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
PUMOM U 00paTHOM peakiuu, €ciu YBEJIMYUTh JaBJIeHHUE B CUCTEME B JIBa pa3a?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
PaccuuTaiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO MIPU TEMIIEpaType
200 °C, eciu TEMIEPaTyPHbIH KOOPOUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo CKOIBKO pa3 H3MEHUTCS
IIPU 3TOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe ¢y + H20 () = FeO () + Hz (1), eciin paBHOBECHBIE KOHIEHTPALIMU PEATUPYIOIIUX BEILECTB PABHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moms/m1.

3amaua Ned

Hus peaknmonHoi cucremsl: CO y + HoO ) = COz (7 + Hy () HavanbHbIe KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CISAYIOIMIMX PEAKIIUMN:

Nz(r) +3 Hz(r) =2 NH3(r)’ AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 k]I x;
CO(F) + HQO(r) =CO, @ T Hyp, AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPAaTyphl, €CIH JaBJICHHE MOCTOSHHO, O) MpH TMOBBINICHUU [aBICHUS, €CIH TeMIepaTypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThid W TNATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakom o0beme Bojbl ciieayet pactBopuTh 135r SnCly mst monmydyenus 3M pactBopa xjopuaa

onosa (II) ¢ mmotHocThIO p = 1,405 T/MN?

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

3agayga No2

3aKOHYUTE MOJICKYJISApPHBIE W HAIUIIATE COKpPAIICHHBIC HWOHHBIC YPaBHCHHS pEaKIHUi
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTaBbTe 110 JiBa MOJICKYJISIPHBIX YPABHEHHUS PEAKIIUH K CIICIYIOIIUM HOHHBIM:

Ba?* + CrO,> — BaCrOq;

NH," + OH — NH4OH;

ZnS + 2H'— Zn* +H,S

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

3amaua NeS

Kakue u3 cienyromux coiei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISpPHbIE YPaBHEHUs THIPOJiIM3a COOTBETCTBYIOIUX coyiel. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pactsopumoctu PbCly, ecniu B 200 mut Boasl pactBopsiercs 2,17 T 3Toro
COCJIMHCHHSI.

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

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

3amaya Nel
[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ peakunun npu CTaHAapTHBIX YCI10BUSAX, HCIIOJIb3Ys 3HAYCHUA
OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIINAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocraBbTe YpaBHCHHA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/IP’I:

KMnO,; + NaNO, + H>,O0 —

NaCrO, + HO, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi,O; + C —

Mg+ HNO3 pa) —



3amaga Ne3
Jlanbl JBe OKHCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysice TabnuIeil CcTaHJAPTHBIX OKHUCINUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAJIOB, COCTaBbTE
ypaBHEHHE BO3MOXXHOM peakuuu B ykazaHHoMl cpene (HNOjz). Paccuutaiite 3HaueHue
ANEKTPOJBIIKYIIEH CHUIIBI PEaKIIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CUCTEMBI»: IIEpBast 3aJaua OIIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHHUS JJICKTPOJHBIX TPOIECCOB M  MOJCKYJISPHOE

ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKaoued mnpu padoTe raJbBaHUYECKOTO HIIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4eCcKOTo IeMEHTa yMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
MPOTEKAIOIINX MPH AIEKTPOXUMUYECKOH Koppos3uu rampBaHonapbl Co/Ni: a) B Kucioit cpene; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb MAacchl aHOJa MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €ClU CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AJIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QakTHueckoe KOJIMYECTBO MeTajula, MOJYyYEHHOTO Ha KaToAe IMpH DJIEKTPOJIn3e
Co(NO3),, eciu 31eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BeIxoa Meraia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHYecKas TEPMOIUHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMu4eckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbnus Kak QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIUS 00pa30BaHUsI BELLIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLNIME Ha TemiIoBoi 3¢ddekt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo wdE

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOM PEaKIIMU U METOJIbI €€ PEryJINPOBAHUSA.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusaue Temneparypbsl Ha CKOPOCTh XuMuueckor peakuuu. [Ipasuno Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOr0 KOMILIEKCa. DHEpreTUYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIvHU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMbBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BiusiHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble AUarpaMmsbl 1Jisi OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJIbHBIe BOITIPOCHI IO TEME «PaCTBopbl»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.
2.  PactBoppl. CrnocoObl BbIpaXE€HUS KOHLEHTpAallMM pacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLOCHTpalusd, MOJIApHasA KOHUCHTPAIHA S5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).

3. KomnmuratuBHbIe CBOMCTBA pacTBOPOB. M aeanbHbIN pacTBOp.

4.  3axonsl Payns: I (toHomeTpuueckuii) u 11 (30y/ITHOCKONTMYECKHUN U KPHOCKOTTUICCKHA ).

5. Ocmoc. OcMoTndeckoe napienre. Cxema ocMoMeTpa.

6. KucI0THO-OCHOBHBIE B3aMMO/IEHCTBHS BEILIECTB.

7. HonHas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MOHATUSA U TMOJOXKEHUS TEOPUU
Appennyca.

8.  Jluccommainusi KUCIOT, OCHOBaHUM M COJEel C TOYKU 3pEHUS HOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens nuccoruanuu. CHIIbHBIE U c1a0ble JIEKTPOJIUTHI.

10. duccoumanus cnadbix anekTponuToB. KoHcTaHTa AMCCcOnMaIium.

11. 3axon pazbaBnenus OcTBajibia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
3JIEKTPOJINTA, OCAJIKa U ra3a).

13. TIpousBeneHne paCTBOPHUMOCTH.

14. HonHoe mpou3sBeieHrEe BObl. BOJOPOIHBIN M TMIPOKCUIIBHBINA OKA3aTEeNH.

15. Tmaponus coneit. Tunsl rugpoan3a conei.

16. KonuuyecTBeHHBIE XapaKTEPUCTUKHU MpoLiecca THAPOIH3a.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocth. Kitaccudukanmuu AUCnepCHbIX CUCTEM.
Konnounueie pactBopsl. JInodunbHbie U 110pOOHBIE KOUIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarymsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOJXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

BOoo~NoTgR~WNE



11. TIpaBumno lyneue — 'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npouecchbn

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

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN (TIPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBneHHe OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0xuanecKne CHUCTEMbI»

DnekTpoxuMHuuecKkue cucteMbl. Kiaccudukanus sJeKTpOXUMHUYECKUX MTPOIECCOB.
DIEKTPOXUMHUECKHUE MTPOLIECCHI, IPOTEKAIOIIME HAa TPAaHMIIE Pa3Jiesia «MEeTaJll — PacTBOPY.
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

ONEeKTPOJIBMKYILAsl CUJIA TaIbBAHUYECKOT O 3JIEMEHTA.

W3mepenue 5SIEKTPOAHBIX MOTEHIMANOB. Ps CTaHOApTHBIX DJIEKTPOAHBIX MOTEHIHAJIOB.
CBOI/ICTBa METAJUIOB B COOTBETCTBHHM C MX MOJIO0KEHUEM B PsIly HAIPSXKCHUH.

6. VYpasuenue Hepucra.

7. DIexTpoiu3 paciiaBoB U pacTBOpOB. KaToaHble U aHOAHbIE TPOLECCHI.

8.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Kopposus merainos. Kinaccudukanus KOppo3HOHHBIX IPOLIECCOB.

10. Xwumwuueckas KOppO3usl.

11. DnexTpoxumuueckass KOppo3us. AHOAHOE OKUCIEHHE MeTaljla U KaTOJHOE€ BOCCTAHOBJICHHE
OKHCJIUTEISL.

12. TIpumepsl KOppo3uu B KHCIION cpesie U aTMOc(hepHOit KOppo3uu.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3HUH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoXuMHUYECKHE CTIOCOOBI 3aIUThl OT KOPPO3UU METAJIOB.

17. Xumuueckue UCTOYHUKHU TOKa. ['albBAHMUYECKUI AIIEMEHT.

18. Xumuueckue UCTOUHUKHU TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue HCTOYHUKH TOKA. TOIIMBHBIE SJIEMEHTHI.

arLONOE



INPUJIOXKXEHHUE 2

7. OueHo4YHbIE CpeacTBa 1Jid MMPOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalMu
HpOMe)KYTO‘-IHaSI arrecranus nMECT OCJIBIO OIpCACINTb CTCIICHb JOCTHIXXCHUA
3aIlJITaHUPOBAHHEBIX PE3YIbTATOB O6y‘IeHI/IH IO JUCHUIIIIMHE 3a OHpCI[CJ'ICHHBIﬁ nepuon O6yLI€HI/I${.

a) Ilnanupyemble pe3yabTaTbl O0y4eHHS M OLIEHOYHbIE CpeACTBA Il NPOBedeHHs
NMPOMEKYTOYHOM aTTecTAIUM:
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VK-1: CrocobeH o

CYIIECTBJIATH IIOUCK, KpI/ITI/I‘IeCKHﬁ aHaJIn3 1 CUHTC3 I/IH(I)OpMaLII/II/I, IIPUMCHATH CHCTEMHBIHN ITOIXO0 IS PEUICHUS ITOCTABJICHHBIX 3a/1a4

YK-1.1

AHaJ'II/ISI/IpyeT 3a/la1y, BbIACIIAA €C

0a3oBLIC COCTAaBJISIOIINE,
paccMaTpuBaeT u npejiaracT
BO3MOJXHBIC BapHuaHThbI peicHuA

ITOCTaBJICHHOU 3aJa4yu, OCHHUBAaA HUX
JOCTOMHCTBA U HEJOCTATKHU

IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4e€TYy:

1.

Sar~LN

B2 oo N

16.
17.
18.
19.
20.
21.
22,
23.

24,
25.
26.
27.

0.
. Karanuzatopsl 1 KaTanUTUYECKHE CUCTEMBI. [ eTeporeHHbIN KaTaaus.
12.
13.
14.
15.

OCHOBBI XMMUYECKOM TEPMOJMHAMHUKH: CHCTEMa, TEPMOAMHAMHMYECKHE IapaMeTpbl CHCTEMBI,
(GYHKUIUHM COCTOSIHUS cUCTeMBL. [1epBBIii 3aKOH TEPMOAWHAMUKH.

OHepreTuka XUMHUYECKHX IIPOLECCOB.

Onranenus. 3akoH I'ecca u ciencTBUS U3 HETO.

Outponus. YpasHenue bonbiiMana. Bropoit u TpeTuit 3aK0oHbI TEpMOIUHAMUKH.

Oneprust ['m60ca. HanpaBneHuss XUMHUYECKUX MPOLIECCOB.

Xumnueckasi KuHeTHKa. CKOpOCTh XUMUYECKOH peakuuu. CpelHssi 1 UICTUHHAsI CKOPOCTU PEaKIIUH.
Kunernueckas kpuBasi.

CKopocCTh peakliu U METOJIbl €€ peryIupOBaHMsL.

Brustaue temmniepatypsl Ha ckopocTh peaknuu. [IpaBuno Bant-I'odda.

DHeprus akTUBALMH. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHHuyca.

Karanuzatops! 1 KaTaTuTHUECKHE CUCTEMBI. | OMOTEHHBIN KaTalus.

Xumudeckoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.

Cwmemenne xumudeckoro paBHoBecwust. [Ipuniun Jle [latense.

PactBopbl. CriocoOBI BhIpaKEHHUST KOHIICHTPAIUU PACTBOPOB.

PactBopel anexTponmToB. CTermeHh W KOHCTaHTa DIEKTPOIMTHYECKON IHCCOIMANNU. 3aKOH
pazbagienus OcTBaiibia.

Jucconmanysi KUCIOT, OCHOBAHHMIA, cosiell. AM(OTEpHBIE 3JICKTPOJIHTHI.

PactBopumocTs. [Ipon3senenne pactBopuMocTy. Y clI0BHE 00pa30BaHUS U PACTBOPEHHS OCAIKOB.
Hucconmarnus Bojpl. MloHHOE ipou3Beenne Boabl. pH.

I'maponus coneit. CTeneHb U KOHCTAHTa THAPOIIU3A.

Hucnepcusie cucreMbl. Knaccudukanmus. JInopuiibHbie 1 JIMOPOOHBIE KOJIIOUIBI.

CtpoeHne KOJUTOUAHBIX YacTHII.

Koarynsus KoJuIonIHBIX pacCTBOPOB.
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.
DIEKTPOXUMHUUYECKHUE CUCTEMBI. 3akoHbI Dapazes. DNeKTPOAHBIA MOTEHIIHAIL.

lNanpBanuueckuii snement Janmamst SIkoOu.

DIEKTPOXUMHUUYECKUE CUCTEMBI: AJIEKTPOJIU3 PacIIaBoB. [IpruMeHeHne 31eKTpoau3a.

OneKTponu3. AHOAHBIA M KATOAHBIM MPOLECCHl NPHU DIIEKTpoau3e pacTBOpoB. IlIpuMeHeHue

CBOWCTBA BEIIECTB. Knaccugukanms
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JIEKTPOJIU3A.
28. Koppo3swust. Bugsl koppo3uu. CriocoObI 3allIUThl METAJIOB OT KOPPO3HUH.
Ilpumepnvie npakmuueckue 3a0anus ona 3auema:

1. Hammcarh 53JEKTPOHHBIC YpPAaBHEHHS OJJIEKTPOAHBIX IIPOIIECCOB, YPaBHEHHWE CYMMAapHON
TOKOOOpa3yromiei peakuuu, BeIYUCIUTh DJ[C raJbBaHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUU
34 241
noHOB MeTaiioB paBHbL: [Al°]=0,001 mons/m, [Co™ ]=0,1 monb/m.

2. Hammucatb MOHHBIE ¥ MOJIEKYJIApHBIE ypaBHEHHs peakiuil ruaponusa comueit: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHYNTH ypaBHEHUS peaKkInii, HAITMCAB X B MOJEKYJISIPHON 1 MOHHOH popmax:

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/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHHs OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
K,Cr,0O; + FeSO, + H,S0O, — , KMnO, + Na2803 + H,0 —.

6. HammcaTh SJICKTPOHHBIE YPaBHEHHUs OJIEKTPOAHBIX  IPOIECCOB, ypPaBHEHHE CyMMapHOi
TOKOOOpasytomed peakiuu, BbYUCIUTh DJC raibBaHMYECKOrO 3JEMEHTA, €CNIM KOHIICHTPAI[MH HOHOB
2+ 3+
MeTaiioB paBHbel: [Mn]=0,01 momns/n, [Au™]=0,1 Mosb/i.

7. 3aKOHUYUTH ypaBHEHUS PEaKIIUi, HAIIMCAB X B MOJICKYJISIPHOH ¥ HOHHOU (opMax:
NH4OH + HN03 -, ZH(OH)Z + NaOH—», A1P04 + Nast4 —.
8. Hamucats ypaBHEHMS PeaKInil THaApon3a B MoKy asipaoM U noHHOM Bujie: Aly(SO4)z, KCI, Na;SOs.

9. HamwucaTh 3JIGKTPOHHBIC YPaBHEHHS  OJICKTPOJHBIX IPOLIECCOB, YPaBHEHHE CyMMapHOM
TOKOOOpasytomiei peaknuu, BeMUCIUTh DJIC ranpbBaHMYECKOTo 3JIEMEHTa, €CIM KOHIICHTpPAaIlMd HOHOB
MeTasioB paBHsL: [ZNn°*]=0,01 moms/m, [Cu*]=1,0 Moms/m1.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. Paccunraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) m N (H20); T.
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11. Hamucare 3JIeKTPOHHBIC YpaBHEHHS 3JICKTPOJHBIX IPOILECCOB, YpPaBHEHHE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO AJIEMEHTa, €CIM KOHIIEHTPAlUU
24+ +q9_
HOHOB MeTaiutoB paBHbl: [MNn“"]=0,01 mons/m, [Ag ]=1,0 Monb/m.
12. 3akOoHYNTH ypaBHEHHS PEAKIIH, HAIIICAB X B MOJIEKYJISIPHOM W MOHHOM BH/IE:

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

13. Ompenenute TepMOAMHAMUYECKYIO BO3MOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHIapTHBIX YCIOBHAX. Paccunraiite TemnepaTypy Havana
peakiuu, ecau  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTD poTekanus peakiuu 2 Cly iy + 2 HO) =4
HCly + Oy (ry, AHy = 115,6 k/Ix nipu cTaHIapTHHIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakuun, ecau S(Cl2)=223 Jx/mons-K; S(H20)=189 JIx/mons-K; S(HCl= 187]x/monb-K;
S(02)=205 JTxx/monbK.

16. Hanimcath ypaBHEHUsI peakiuii THAPOIH3a B MolieKyisipHoM 1 noHHOM Bujie: CrCls, NaNOs,
K2COs.

17. CocTaBbTe YpaBHEHHS OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKITUil:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHas peakuus mporekaer mo ypasHeHutro H, ) + b oy = 2 Hl). Havanbnas
KOHIEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopozna?

19. B 640 mi Boast pactBopuiia 160 1 xmopuna xenesa (I11). InoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH HpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; () + 2 SO; (y, AH; = -1075 x>k npu cTaHJapTHHIX ycloBUsX. Paccuuraiite TemmepaTypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/mMonb K;
S(S0,)=248 JTrx/monb-K.

21. Peakmus uner no ypaBHeHuto: 2 Hy ) + Sy () = 2 HoS(ry. HauanbHas KoHLIEHTparys Bogopoa
2 Mounb/11, cepol 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
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Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 k/I>x npu cTaHgapTHHIX yclnoBusxX. PaccuuTaiite TemnepaTtypy
Hauana peakiuu, ecin S(ZNS)=58 Jx/moinb K; S(02)=205 JIx/monb K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHbIX BellecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b11M
paBHsbl 1,8 Mosb/1 SO; 1 2,4 moib/11 Oy. Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope opTodochopHoii kucinoTsl maccoit 1200 r u muioTHOCTRIO 1,153 /™M comeprkutes 312
r H3PO,. Paccuuraiite: ®(H3PO,); Cyi; Co; Cry N(H3PO4) 1 N (H,0); T.

YK-1.2

Ompenenser, UHTEPIPETUPYET U
pamkupyeT uHpOpManuo, Tpedyemyro
IUISL peIIeHHs IIOCTaBJICHHOM 3amadm;
OCYIIECTBIISIET MOUCK MH(MOPMAIUU TO
Pa3IUYHBIM THIIaM 3aIPOCOB

1. Mns peakiuu CHy y + CO, ) = 2 CO () + 2 H, () onpenenute BO3MOXKHOE HAlpaBICHUE
CaMOIIPOU3BOJIBHOTO TE€YECHMSI PEaKLUU IIPU CTAHJIAPTHBIX YCIOBUSAX M IpU Temmeparype T =9270C, eciu
TEIIOBOK 2(QQEKT peakuuu N0 3aJaHHOM TEMIEpaTypbl HE M3MEHMTCA. YKaKHTE: a) BBIACTACTCS MU
IIOIJIOIIAETCI JHEPIrus B XOH€ PEaKIUu, 6) MPUYMHY HaIEHHOr0 HM3MEHEHMs SHTponuu. Paccuuraiite
TEMIIEPATypy Hayala PEaKkLyH.

2. BeIpasute uepe3 KOHLEHTPAIMU PEAreHTOB KOHCTAHThI paBHOBECHs cieayromux peakuuit Ny + 3
Hoy =2 NHjy, AH=-92,2 xJ[)x. YKaxxuTe HanpaBJeHHE CMEIEHN XMMHUYECKOTO PABHOBECHS 9THX PEAKIHIA:
a) NpH TOHWKEHHMH TEMIIEpaTyphbl, €CIIM JABJICHUE IOCTOSHHO; O) INpU INOBBILIEHHH [ABJIEHUS, €CIIU
TeMIlepaTypa NoCTOSIHHA.

3. CKOJIbKO MUJUTHITHTPOB 96%-HOr0 pacTBOpa CEPHOM KUCJIOTHI C TNIOTHOCTHIO 1,84 r/mMit moTpedyercs
Just mpurotoBnenus 2 1 0,25M pactBopa?

4. Kakue u3 ciemyromux coneil moaseprarorcst ruaponusy: Nap,SiOs. Cu(NOs),. KBr? Cocrasste
MOHHBIC U MOJISKYJISIPHBIC YPaBHEHHUS THIPOJIN3a COOTBETCTBYIONMX cojeil. Kakoe 3nauenue pH (< mm> 7)
HUMEIOT PacTBOPHI ITHX COIEH?

5. 3omb ruapoKcHIa MarHus noiydeH myteMm cmemuBanus 0,02 i1 0,011. pactBopa MgCl, u 0,028 n
0,005 H. pactBopa NaOH. Onpenenure 3apsi1 4acTHII TOJTYYSHHOTO 30JIs1 M HAUIITUTE POPMYITY €r0 MHUIICILIBL.

6. Paccuwnraiite QJICKTPOABWIKYHIYHO CHIIY W OHPCACIMTC HaAIpPaBJICHUC CaMOIPONU3BOJILHOIO
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MPOTEKAHUS PEaKIUK MTPH CTAHJAPTHBIX YCIOBHUAX, HCIIONIB3Ys 3HAUCHUS! OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
norennuanos Hl + HsPO, — J, + HiPO; + H,0.

7. IlpuBeauTe CXEMBI AIEKTPOIHBIX MPOIECCOB M MOJICKYJISPHBIC YPAaBHCHHS PEAKIIUN, TPOTCKAIOIINX
OpHU JICKTPOXUMHIECKON Koppo3uu rajgpBaHomapbel Co/Ni: a) B kucmoii cpeze; 6) BO BIaKHOM BO3IyXe.
Omnpenennre yOBUTh MacChl aHOAA MPHU KOPPO3WM B KHCIOW cpene 3a 20 MHH, €Cliid CKOPOCTh KOPPO3WHU
coctasuia 0,01 r/u.

8. CocTaBbTe 2JIEKTPOHHO-MOHHBIE YPaBHEHHS JJIEKTPOJHBIX IPOLIECCOB (aHOA HHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIIEH pH AekTposunse pactBopa CoSO4 Brerancnure
(bakTHYeCcKoe KOJMYECTBO MeTaylla, MoidydeHHOro Ha kartozae mpu aektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOJAUIM B TedeHHWH | 4. Breixon meramna mo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIICHHS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYETHBIM.

YK-1.3

[Ipu oOpaboTke MHPOPMAIK OTINYACT
(akTBl OT MHCHHH, WHTEpIIPETAIHH,
OIICHOK,  (pOopMHpPYEeT  COOCTBEHHbBIC
MHEHUS M CYXKJICHHUS, apryMEHTHPYET
CBOW BBIBOJIBI M TOUKY 3pEHUS

Ilpumepnvle npakmuyeckue 3a0anus:
1. Ompenenuts ¢ KAKUMHU U3 YKa3aHHBIX HIKE BEIIECTB MOXKET B3aMMOEHCTBOBATh PACTBOP THAPOKCH/IA

KaJIusi: MOJ0BOOPOAHAas kuciora, xiopun meau (1), okcun yrimepona (IV), okcun ceunna (1I), rumpokcun
ATIOMHUHUS, THApOKcHI amMMmoHus. CocTaBpTe ypaBHEHHS BO3MOXHBIX peakiuii B MOJIEKYIAPHOH U
MOHHO-MOJICKYJISIpHOU (hopMax.

2. Onpezenurte BO3MOKHOCTh BOCCTAHOBJIEHHs OKcuza kenesa FezO, yriaepoJoM mpu cTaHAapTHBIX
ycnoBusx u remneparype 1100 K. Peakius Boccranosnenus Fe;O4: Fe3Oyuq +4C = = 3Fey +4COy,

3. Temmnepatypabiii k03dumnment peaknuu paBeH 2,5. Kak M3MEHHTCS CKOPOCTh pEaKkIUu: a) MpH
MOBBIIEHHN TeMiiepaTypbl ot 60 o 100°C; 6) mpu oXJaKICHUU peakMOHHOoM cMecH oT 50 10 30°C?

4. Ins obpatumoit peakuun FesOux) + Hyey = 3FeOy) + H)O( 3amuiuute BbIpakeHHE KOHCTAHTBI
paBHoBecus AH® x/[x=+69,8. llpennoxure ciocoObl yBeNWYeHUS KOHIEHTPAIMH MTPOAYKTOB PEAKIINH.

5. Ilpn npoKaJMBaHUK METAJUIMYECKOTO TUTaHa o0pa3yercst Oeliblil TIOPOIIOK, KOTOPBIH pacTBOpsETCS B
KOHIIEHTPUPOBAHHOW CEpHOI KMCJIOTE U CIUIABISIETCA CO Iejouybto. YTo ImpeacraBiseT coOoi 3To
coenuHeHne? HanummnTe ypaBHEHUS BCEX yKa3aHHBIX peakLUil.

6. CKOJIbKO MUJUTHIIMTPOB 96%-HOr0 pacTBOpa CEpHOM KHUCIOTHI ¢ IUIOTHOCTHIO 1,84 r/mi morpedyercs
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Ju1st mpurotoBnenus 2 1 0,25M pactBopa?

7. Kakue BermecTBa ¥ B KaKOM KOJIMYECTBE BEIACIATCS TIpH IpoxokaeHnn 48250 Kit anexTpudectsa uepe3
pactBop xsnopuaa mapranua (I11)? CoctaBeTe cxeMy 3JIEKTPOJIN3a 3TOTO PacTBOPA.

8. AntoMuHui ckiienan ¢ Meabto. Kakoil u3 MetamioB OyAeT KOppoaAupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMOcdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI SJICKTPOXHUMHUECKON KOPPO3HUH.

9. IIpoBecTu aHaMW3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOHN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYIEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTaThl ONTOB NpEACTaBUTH B BUJIE TAOIUIIBI 1.

Tabmuna 1
Homep O6beM, M Konuentpauus Bpewms CxopocTb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosBnenust peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha ocu adciucc koHmeHtparuio Na,S;0s3, a Ha ocw opaMHAT —
CKOpOCTb pEaKIUu.

C,Z[eHaTB BBIBO/] O 3aBUCUMOCTH CKOPOCTH PCAKINU OT KOHLICHTPALIUN Tnocynb(baTa HaTpus.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

[IpomexyTouHass arTecTalys MO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3ader Mo JAHHOW IUCHUILIMHE MPOBOJUTCS B YCTHOW (opMe Mo OuieTam, KaKIbli U3
KOTOPBIX BKJIFOUAET 2 TEOPETHUECKUX BOTPOCA M OJTHO MPAKTHIECKOE 3aaHuE.

Hokazamenu u Kpumepuu ouenueanun zauema.:

«3a4TeHO» - O0YydYaroIMiics JAeMOHCTPUPYET MOPOTOBbIM ypoBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUATHHA JOMYCKAIOTCS OIIUOKH, MPOSBISIETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00YJaIOIINUNCS UCTIBITHIBACT 3HAUUTEIbHbBIC
3aTpyJHEHUS IpU ONIEPUPOBAHUHU 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU;

«HE 324TEHO» - 00yJarOIIMiicsS HE MOXKET MOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUsT HH(OPMAINH, HE MOXKET IMOKa3aTh MHTEIUICKTYaJIbHBIC HABBIKH PEUICHUS MPOCTHIX
3azay.



