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PaGouas nporpamma coctarmena mwa ocmoe ®IOC BO - cnoeumamurer mo
cnennanbHocTr 21.05.04 I'opHoe seno (npukas Muno6puayku Poccuu ot 12.08.2020 . Ne 987)

PaBouas nporpamma pacemorpena u 0100peHa Ha 3aceJaHHK Ka(bezxgm Xumuun

05.02.2024, mporokon Ne 5 7 {Q
3as. kadempoii ﬂ%f “77C~— H.JL Mensunx

PaGouas nporpamma ono6pena MeTouueckoil KoMECCHE#H HEuC
19.02.2024 r. npotokon Ne 5

Ipencenarens s 7 N.10. Mesun

CortacoBaHo:

3as. kapenpoii PaspaGoTku MecToposkieHHit TI0E3HBIX Hcfc??rvu,y
J4 C.E. I'aBpunes

Pa6ouas nporpamma cocrapiena:
JOUEHT Kaeapbl XHMHH, KaH/l. XHM. HayK j ff:/wéwi = E.B. Tapaciok

Penenzenr:
JoLeHT Kadeapbl PUIMKH, KaH/l. XMM. HayK p—. j‘// % B.A. Jlozopos
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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u o1o0peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

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

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

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

[Ipotokom ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4ueOHOM roJly Ha 3acejaHuu kKapeapbl XUMHU

[Iporokom ot 20 . N
3aB. kadenpoii H.JI. Menaauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH

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

Juctummaa XuMus BXOJAHUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Jns  u3ydeHus AUCUMIUIMHBL HEOOXOAMMBI 3HAHUS, YMEHHMS W BIaJieHus,
chOpMUPOBAHHBIE B PE3YJIbTAaTe IMOJYYCHHS CpeqHero (MoJHOro) oO0mero oO0pa3oBaHHS IO
OUCHUILTUHAM «XUMUsY, «Du3uka», «MareMaTukay.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCLUILIMHBI OyIyT
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICIII/IHJII/IH/HpaKTI/IKI

I'eonorus

be3omnacHOCTh )XHU3HENEATETHLHOCTH

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHus1

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCS TOJIKEH
001a/1aTh CIIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

YK-1 Cnoco0GeH oOCyIIeCTBIATh KPUTUYECKUI aHalW3 MNPOOJIEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO MOJIX01a, BRIPA0AThIBATh CTPATETHUIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYI0 CHUTYyalMl0 KaK CHCTEMY, BBIABISAS €€
COCTABJISIOLIME U CBSI3U MEXJ1y HUIMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEYMBON HWHGpOpPMaNEl W3 pa3HBIX HMCTOYHUKOB, OIpPEIEIsieT
npobensl B MHPOpPMAalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET IPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHI0 pelieHUs
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCHMILITMHAPHOTO
MOJXO/I0B; CTPOUT CICHAPHHM  pPEAIN3ALUU  CTPATETHUH, ONPEACIIss
BO3MOYKHBIE PUCKH U IIpeJIaras MyTyu UX YCTPAHEHUs




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabota — 68,95 akaz. yacos:
— ayauTopHas — 68 akaj. 4acos;
— paeayautopnas — 0,95 akas. yacos;
— camocTosiTeapHas padota — 75,05 akaj1. 4acos;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas g e
.. | xomraxTHas paGora E E dopma TeKyIIero
Pazpmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
R — : g © | caMOCTOATENEHOM | yomeBaeMOCTH K | L W0 o o
O 2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakT. z' aTTecTalyy
3aH. | 3aH. | Q &
1. XUMus
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- perieHne JTabopaTOpHOI VK-1.1
4,
1.1 1. Xumuueckas TepMOTHHAMUKA 3 8 6 ,I[OMaH.IHeI‘O. paGoTEL YK-1.2,
3amanus Ne 1; Jomamnee VK-1.3
- 3aganue Ne 1. '
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATYPBI.
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.2 2. Xumuyeckasi KHHETHKA 2 2 6 4 FIOMALLIHETO pacoTEL YK-1.2,
3agaHus Ne 2; Homaninee VK-1.3
- 3aganue Ne 2. )
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHHe yueOHOH
Y Hay4HOU
JIUTEPATYPBI.
-odopmeHne
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI VK-1.1
4,
1.3 3. PacTBOpSBI 4 12 9,15 AOMAITTHETO paGoTh.. VK-1.2,
3amanus Ne 3; Homaninee VK-1.3
- 3ananue Ne 3. '
camocrositenbHoe | TectupoBanue.
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




- oopmneHue

oT4eTa 1o
1abopaTopHOI
pabore; 3ammra
- peuieHue na6op6aTopHon VK11,
1.4 4. [TlucniepcHble CUCTEMBI 2 8 8 HOMamHeFO. PaboTEL VK-1.2,
3aganus Ne 4; JomarrHee
VK-1.3
- 3amanue Ne 4.
camocrosiTenpHoe | TecTupoBanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
- opopmeHue
oT4eTa 1o
1abopaTopHOI
pabore; 3amura
15 5 - peuieHue TabopaTOpHOI VK11,
OKHUCIIUTENHHO-BOCCTAHOBUTEIILHBIC 2 6 4 JIOMAIIHETO ) paGoTEL YK-1.2,
— 3amanus Ne 5; JomarHee VK-1.3
- 3amanue Ne 5.
camocrositenabHoe | TecrtupoBaHue.
M3y4eHrne yueOHon
U Hay4HOH
JUTEPATYPEI.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOn
1.6 6. DIEKTPOXUMHUIECKUE JIOMAIIIHETO paboThI. YK-11,
4 11 8,2 YK-1.2,
CHCTEMBEI 3aganus Ne 6; JomarrHee
YVK-1.3
- 3aganue Ne 6.
camocrositenbHoe |  TectupoBaHue
M3y4eHne yueOHon
Y Hay4HOU
JIUTEPATYPhI
Hroro no pazaeny 17 51 75,05
Hroro 3a cemectp 17 51 39,35 3a4ET
HWroro no aucuuminHe 17 51 75,05 3ayer




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 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 UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBS3eH MEXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrecranuu. CamoctosATeNbHas paboTa 00yJarOIIMXCsl H0HKHA OBITh HallpaBieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



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

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. T'enbdman, M. U. Xumus : yueonuk / M. U. T'enbdman, B. I1. FOctpaToB. — 4-¢ u3.
— Cankr-Ilerepoypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-0200-7. — Tekcr :
aiekTpoHHbI /[ JlaHb : ANIEKTPOHHO-OMONMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/210221 (mara ob6pamenus: 02.02.2024). — Pexkum goctyma: Juist
aBTOPHU3. I10JIb30BATEIICH.

2. Xumus . yaeOuuk s By30B / FO. A. JleGenes, I'. H. danees, A. M. IN'ony6es, B. H.
[amoBaun ; mox obmei penakuueit I'. H. ®aneea. — 2-¢ u3z., nepepad. u gorn. — MockBa :
NznarensctBo FOpaiit, 2023. — 431 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-02453-1.
— Tekcr : anekrponnsii // OOpaszoBatenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/511030 (mara obpamenus: 02.02.2024).

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Konsima, JI. I'. Xumus : yue6roe nocobue / JI. I'. Konsiaa, JI. T'. Tapaciok ; MI'TY. -
Marunutoropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI1. 3KkpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOpalleHus:
02.02.2024). - MaxkpooObekT. - Tekct : amekTpoHHbIA. - CBeAEHUs JOCTYIHBI TaKXKe Ha
CD-ROM.

2. Mymnnuna, O. P. OCHOBHBIE KJ1acChl HEOPTAaHUYECKUX COSIMHEHHI | yueOHOe mocooue
[ms By30B] / O. P. Mynnuna ; MarHuTOropckuii ToCy1apCTBEHHBINH TEXHHUCCKUN YHUBEPCHTET
um. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arx. ¢
tutyn. dkpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nmata
obparmienus: 02.02.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3JIeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepMouHaMuka . npaktukym / D. P. Mymnuna, O. A.
Muiypusa ; MarHuToropckui roc. rexumueckui yH-t um. I'. M. HocoBa. - Marnuroropcexk :
MI'TY wum. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obpamenus: 02.02.2024). -
MaxkpooObeKT. - TekcT : ameKTpoHHBIH. - CBenenus noctynHsl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumuueckass kuHeTuka. COCTOSIHME XMMHUYECKOTr0 paBHOBECHUS !
npaktukym / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; MaraHutoropckuii roc.
texHnyeckuil yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocona, 2019. - 1
CD-ROM. - 3ar. c THUTYIL DKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata obpamienus:: 02.02.2024).
- MakpooOBeKT. - TeKcT : aneKTpoHHBIH. - CBeenus noctynHel Takke Ha CD-ROM.

5. Mensnuk, H. JI. PactBops! : mpaktukym / H. JI. Measuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuit yH-T uM. . . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata obpamenus: 02.02.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

6. Mensauk, H. JI. Jluctiepcusie cuctemsl : npaktukyMm / H. JI. Measauk, 3. P. Mysuinna,
O. A. Mumypuna ; Marautoropckuii roc. rTexuuueckuid yH-T uM. I'. 1. HocoBa. - Marauroropck
: MITY um. I U. Hocosa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (nara oOpareHus:



https://e.lanbook.com/book/210221
https://urait.ru/bcode/511030
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/20274
https://host.megaprolib.net/MP0109/Download/MObject/2884
https://host.megaprolib.net/MP0109/Download/MObject/20698
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681

02.02.2024). - MakpooObekT. - TekcT : 31IeKTpOHHBIH. - CBeACHHS JOCTYIHBI TakXe Ha
CD-ROM.

7. Mymnuna, D. P. OKuCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU . MPAKTUKYM [IJIs
By30B] / D. P. Mymuna, O. A. Muirypuna ; MarHUTOropckuii roc. TeXHu4eckuit yu-T um. I'. U.
Hocoga. - Marautoropck : MI'TY um. I'. U. Hocosa, 2020. - 1 CD-ROM. - 3arn. ¢ tuty.
skpaHa. - URL:  https://host.megaprolib.net/MP0109/Download/MObject/2885  (nata
obpamienus: 02.02.2024). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBEACHHS OCTYITHBI TAKIKE
na CD-ROM.

8. Konsima, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiiui. OCHOBBI QJIEKTPOXHUMUH :
yuebnoe nmocoowue / JI. I'. Komsima, D. P. Mymuna ; MI'TY. - Marauroropek : MI'TY, 2015. - 58
c. : wmi., tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159  (nata
obparmienus: 02.02.2024). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIN.

9. Mymuna, D. P. Dnekrpoxumus : npaktukym [mis By3oB] / O. P. Mymimuna, O. A.
Muirypuna ; Marautoropckuit roc. Texuudeckuit yH-T um. I'. . HocoBa. - Maruuroropck :
MI'TY um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »o5kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (marta obopamenus: 02.02.2024).
- MakpooObeKT. - TeKcT : aneKTpoHHbIH. - CBegenus noctynHsl Takke Ha CD-ROM.

10. Koposun, H.B. OGmiast xumusi: yue6. s TEXHUYECKUX Hampas. U creil. By30B /H.B.
KopoBun —9-¢ m3., nmepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HenoCpeACTBEHHBIM.

11. Kpatkuii cripaBouHHK Qu3HKO-XxuUMU4eckux BennuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panensb, 3. H. Tumodeea; nox pen. A. A. Panens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goi. - CII6. : UBan ®emopos, 2003. - 238 c. : win. - ISBN 5-8194-0071-2. -
TekcT: HenoCpeACTBEHHBIM.

12. W3Bectus BBICHIUX Yy4YEOHBIX 3aBEICHUN. XUMHUS W XHUMHYECKas TEXHOJIOTHS:
Hay4yHO-TexHH4Yeckuii xxypHan — ISSN 0579-2991.

B) MeroauyecKkue yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
1abopaTopHbIM padoTaM MO JTUCHUILUIMHE «XHUMHs» sl OOydyaroluIuxcs BCEX HalpaBICHUN
HNOATOTOBKM W ClienuajdbHOCTel JaHeBHOW Qopmbl  oOyuenus [/ O.A. MumypuHa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HemocpeACTBEHHBIH.

2. Komsma, JI.I. Xwumuueckas TepMOJWHAMHUKA: METOIUYECKHE yKa3aHUS JUIS
CaMOCTOSITENIbHOW paldoThl MO AMCLUUIUIMHE «XUMHs» Ui 00ydyaroIIMXCsl BCEX HalpaBIeHUMH
MOJITOTOBKHM W crienmanbHOCTel Becex (opm obOyuenus / JL.I'. Konsga; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenmocpeACTBEHHBIN.

3. Komsma, JL.I. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC paBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» A
00yJaroIuXcss BCEX HAIMPABICHHUN MOATOTOBKU U CIICIHAIbHOCTEH Beex ¢opm obOyuenwus / JI.T.
Konsana, E.B. Tapacrok; Marauroropckuii roc. texuuueckudi yH-T uM. I'. M. Hocosa. —
Maruautoropck : MI'TY um. I'. W1. Hocoga, 2023. —8 ¢. — Tekct : HenmocpeACTBCHHBIH.

4. PonnonoBa, H.M. Xumundeckas kuHeTHKa. XMMUYECKOE paBHOBECHE: METOAMYECKHE
yKa3aHus JUIsl CAMOCTOATEIbHOW paboThl MO TUCIHUILUIMHE «XHUMHUS» A 00ydaroluxcsl BcexX
HalpaBJICHUH MOJTOTOBKH M ClielHaibHOCTel Becex ¢opm odyuenus / H.U. Poguonosa, A.Il.
[TonomapeB; Marautoropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. W1. Hocosa, 2023. — 20 c. — TekcT : Henmocpe1CTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K JabopaTOpHBIM paboTaMm Io
JTUCLUIUIMHE «XUMHS» A7 00y4aroluXxcs BCeX HaNpaBlIeHUN MOJATOTOBKU U CHELUAIbHOCTEH
rcex honm o6vuenns / JT. B. Uvninora. T.M. Kviukora: Marauroronckuii


https://host.megaprolib.net/MP0109/Download/MObject/2885
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roc. rexaudeckuid yH-T uM. . 1. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2023. — 41 c. —
Teker : HenmocpeACTBEHHBIN.

6. Uymnposa, JI.B. PactBopsl: Meroamdeckas pa3paboTKa K CaMOCTOSATEIbHOH paboTe mo
IUCUUIUIAHE «XHUMUS» A1 00YyYaIOMIMXCsl MO0 BCEM HAIpaBJICHUSM MOJATOTOBKH M CHEIHUATbHOCTAM
Bcex (opm oOyuenus / JI.B. Uymposa, D.P. Mymmuna, O.A. Mumypuaa, MarHuToropckuii roc.
texundyeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 26 c. — Tekcr
. HETIOCPEICTBEHHBIH.

7. Konsma, JI.I'. Kommoniabie pacTBOPBI: METOJMYECKHE YKa3aHUs K JJabopaTtopHOi paboTe 1o
TUCHUILTUHE «XUMHSI» A1 00y4yaronuxcs MO BCEM HAIMpPaBJICHUSM MOJATOTOBKU M CHEIUAIBHOCTIM
Bcex (hopm o0yuenus / JL.T'. Konsima, JILA. Boabst; MarHUTOropckuii roc. TeXHHUecKuil yH-T um. I'. U.
HocoBa. — Maruautoropck : MI'TY um. I'. UI. HocoBa, 2023. — 9 c. — TekcT : HenocpeCTBEeHHBIH.

8. Komsna, JL.I. OxuciuTenbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU: METOJWYECKUE YKa3aHUs K
nabopaTopHOil paboTe Mo AUCUUIUIMHE « XUMUsS» IS 00yJaroMMXCsl BCeX HAIPaBICHUN TOATOTOBKU U
cnenuanbHocTeii Beex ¢opm o0yuenus / JL.I. Komsma, E.B. Tapacrok; MarHuToropckuii roc.
texanyeckuid yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. — Tekcr
. HETIOCPEICTBEHHBIH.

9. Komsma, JL.I'. OKHMCAMTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIMHU M IJIEKTPOXUMHUYECKHE
MIPOLIECCHl: METOJIMYecKass pa3padoTka K CaMOCTOSTENbHOM paboTe A o0ydaromuxcs MO BCEM
HaIpaBJICHUAM TOJTOTOBKH M CIielHaIbHOCTSIM Beex (Gopm odyuenwus / JI.I'. Konsna, E.B. Tapaciok,
3.P. Myminna; Marauroropekuii roc. texunueckuit yH-T uM. I'. . HocoBa. — Maraurtoropck : MI'TY
um. I'. . HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TMPOIECCHl: METOAUYECKHE YKa3aHus K
nabopaTopHoii pabore Mo MUCHMIUIMHE «XUMHS» Ui OOYYaloIUXCs 10 BCEM HAaIPaBICHHIM
MOJrOTOBKM M CHEHHATbHOCTAM BceX ¢opm obOyuerus / O.A. Mumypuna, H.U. PomuonoBa;
Marnurtoropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2023. — 13 ¢. — TekcT : HemoCcpeACTBEHHBIM.

r) [Iporpammuoe oGecnneuenue u UHTEepHET-pecypcen:

IIporpammHoe oGecnieueHue

Haumenosanue .
0o Ne noroBopa Cpoxk neiicTBHS TUIIEH3UH
MS Office 2007 |y 135 1 17.09.2007 GecCpOTHO
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 0OECCPOYHO
FAR Manager cB00OAHO pacnpocTpansemoe [10 06eccpoyHO
Bbpaysep Yandex |cBoGoHO pactpoctpansemoe [10 0ECCPOUHO

HpO(l)ECCI/IOHaJIbHLIe 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMbBI

Hassanue xypca CchlIKa
OnekTpoHHass 0a3za mepuOaUYECKUX u3naHuii East
View Information Services, OO0 «1IBUC»»

https://dlib.eastview.com/

HanuonaneHas WHPOPMAIMOHHO-aHAIUTHYECKAS

cucteMma —  Poccwmiickmii  mHgekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

ITouckoBas cucrema Axkanemus Google (Google URL: https://scholar.qoogle.ru/
Scholar)

denepanbHoe roCyIapCTBEHHOE OFOJKETHOE

YUPEKICHUE «DenepanbHbIi urcruryt|URL: http://www1.fips.ru/

MPOMBIIIEHHOW COOCTBEHHOCTH))

Poccwuiickas 'ocynapcTBennas 6ubnmoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/
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OnekTpoHHbIe pecypchl oubnuoreku MI'TY um. T'.H. https://host.megaprolib.net/MPO109/Web
HocoBa ] ' '

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTLITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOUACT:

1. VueOHble ayauTOpHH JUIs TPOBEICHHS 3aHATHI JICKIIMOHHOTO THUIIA.

OcHarmieHre ayiuTOpuH: MyJIbTUMEIUIHBIE CPECTBA XPAHEHHUS, MTepelaun U MPEICTaBICHUS
uHpopmanuu.

2. YyeOHbIE ayIWTOPUHM Uil TPOBENCHHUS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX H
VHIUBHTyJIbHBIX KOHCYJIbTAIUH.

OcHamienue aynutopun: Harnsgasie MaTepHaiibl: TaOJINIbI, CXEMBI, TIAKaTHI.

3. Ilomemnienus U1t CaMOCTOSITENBHON PaOOTHI 00YUYAIOIIUXCS M ITPOBEICHHS TPOMEKYTOUHON
aTTECTallHH.

OcHamienne ayautopun: [lepconanbHble kommbroTepbl ¢ naketom MS Office, Beixomom B
WHTepHET ¥ ¢ 10CTYIOM B 3JIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTEeIbHYIO Cpely YHUBEPCUTETA

4. Tlomemenus JUIsi XpaHeHUs M NPO(PUIAKTHYECKOTO OOCTY)KMBAaHUS  y4eOHOTO
000opyT0BaHUs.

Ocnamenne ayautopun: Cremnaxu, ceddbl Ui XpaHeHUs Y4eOHOrO OOOpYHOBaHHUS.
WNHCTpyMEHTHI 47151 peMOHTa JIabopaTopHOTro 000pyI0BaHUS.
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6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITEILHOI padoThl 00y4aroImuXcst

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAyIUTOPHYIO, IIPOUCXO/SAIIYI0 BO BPEMS IOATOTOBKH 00OYYaIOIMMUCS OTYETOB 110 JIJAOOPaTOPHBIM
3aHSTHUSIM U TIPU BHIIOJHEHUH TOMAIIHUX 3a/1aHUH.

AynutopHas caMoOCTOsiTelbHass paboTa O0OydYaroIIMXCS —IMpeaArnoyiaraeT  IMPOXOXKICHUE
TECTUPOBAHUS 10 KaXA0MY pa3Jeiy AUCHMILUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U TPAKTUUYECKHE
3aJlaHusl, OTBETHI Ha KOTOpbIE TPEOYIOT MIyOOKOI0 MOHUMAaHHUS U3YYEHHOT0 MaTtepraia. MakcumainbHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

Bueaynutopnas camocrosiTenibHas paboTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE M3Yy4EHUS
JUTEPaTyphl IO COOTBETCTBYIOLIEMY pa3ieny C MpopaboTKoi MaTepuana; opOpMIICHHS OTYETOB I10
71a00paTOPHBIM padOTaM U BBIINOJIHEHUS JOMAUTHUX 3a/IaHUM.

IIpumepHbIi NepevyeHb Ja00PaATOPHBIX PadoT

Jlaboparophas pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI

JlaboparopHas pabora Ne2 «OmnpezeneHue SHTaNbIINKU PACTBOPEHUS U SHEPTUU KPUCTAIIINYECKON
pEIIeTKI

JlaboparopHast pabota Ne3 «CKOpPOCTh XUMUYECKUX PEAKITUI

Jlaboparopuass pabora Ne4 «lIpuroroBieHue pacTBopa M YCTAHOBJIEHHE €ro TOYHOUN
KOHIICHTPAITUN

JlaboparopHast pabota Ne5 «DnekTponutudeckas AUCCOLHALIHS

JlaboparopHast pabota Ne 6 «['uaponus coeii»

JlaboparopHas padota Ne7 «KomriekcHbIe COETMHEHUS

JlaboparopHast pabota Ne8 «Koimonabie pacTBOPBD»

JIaboparopHas pabota Ne9 «OxucnuTeabHO-BOCCTAHOBUTEIbHBIC PEAKIIHI)

JlaboparopHast pabota Nel0«DIeKTpOXUMHUIECKHUE TTPOIIECCHI»

JIaboparopHas padota Nel0 «Koppo3zus MeTannoB»

KoHTpoJsbHBIE BONIPOCHI 1151 3AIUUThI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COeIMHECHUI»

Uro Takoe okcuanl? Mx knaccudukanus. Homenkmnarypa.

[Tepeuncnute OCHOBHBIE XUMUYECKUE CBOMCTBA OKCHJIOB.

Uro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.

[IepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx knaccudukanus. Homenknatypa.

[Tepeuncinute OCHOBHBIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro Ha3biBaroT cossimMu. Ux knaccudukanus. Homenknarypa.

[IepeuncinTe OCHOBHBIE XHMUYECKHE CBOMCTBA COJIEH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTraHUYECKUX COCTUHEHHI?

CoNoR~WNE

«OnpenesieHue JHTAJIBIINH PACTBOPEHHUS M JHEPTHH KPUCTAIHYECKOH PeleTKI»

OCHOBBI XMMHUYECKON TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U PYHKIIMUA COCTOSIHUS CUCTEMBI.
DOHTanenus 00pa3oBaHUs BEILIECTBA.

TennoBoii 3¢ heKT XMMIUUECKON peakInH.

@daKTopsbl, BAUIOMKE HA TETI0BOH 3(h(HhEeKT XUMUUECKOH peaKImH.

orwdPE



6. Chopmynupyiite 3akoH [ecca.
1. Kaxkue cnenctBust BEITEKAIOT U3 3aK0oHa ['ecca.
8. DHTponus KaK (YHKIHS COCTOSTHUS CHCTEMBI.

«CKOpOCTh XMMHUYECKHUX PeaKkmuinn»

Uto nzyyaer XuMHueCcKas KHHETUKA?
JlaiiTe onpeneneHre CKOpOCTH TOMOI€HHOM U FETEPOreHHOM peaKIuil.
Ot xakux ($paKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON peakiuu?
JlaiiTe onpeneneHue 3aKoHa JACHCTBUS Macc.
UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?
Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopocTtr? Chopmynupyiite nmpaBuio Bant-I'odda.
Urto Ha3bIBAIOT TeMIIepaTypHbIM K03 durmeHToOM? Kakie oH MOXKET UMETh 3HAYCHUS?
8. [ToueMy noBbIIIEHHE TEMIIEPATYPHI YBEIUYUBAET CKOPOCTh PEaKuu?

NookrwdpE

«IIpuroroBjieHUe paCTBOPA M YCTAHOBJIEHHE €r0 TOYHOH KOHIEHTPAIIUID)

1. Ilepeuncanure 0OCHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALUN PACTBOPOB.

2. Kak paccuuTarh MOJISIpHYIO KOHIICHTPALIMIO PacTBOpPA, €CIM M3BECTHA SKBUBAJICHTHAS
KOHIIEHTpaIusi?

3. Kak paccumrath Maccy pacTBopa, €ClIM H3BECTHAa MaccoBasl IO PAaCTBOPEHHOTO
BEIIIECTBA B paCTBOPE M Macca BObI.

4. Yro Takoe SKBHBAJICHT BEIIECTBA?

S. Kak paccuutaTh MOJIIpHYIO Maccy SKBHBAJICHTa BelllecTBa?

6. B kakux equHuIaX U3MEPSIETCSI TUTP PACTBOPEHHOTO BElECTBA?

((3J'IeKTp0JII/ITI/I‘{eCKaﬂ AUCCOHN AU

Kakwue BemiecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?
Yro Takoe 3NMEeKTPOIUTHYECKAs AUCCOLUAIUS?
YTo Ha3BIBAIOT CTENCHBIO AUCCOIUALINH YIEKTPOIUTA?
Kakue 311eKkTponuThl OTHOCATCS K CUIIbHBIM?
B kakom ciyyae peakiiid HOHHOTO oOMeHa MPOTEeKarT HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHUAX 3aMMCHIBAIOT B MOHHOM BUjie?
Kak nuccounnpyroTr am(oTepHbIe 3IEKTPOIUTHI?

NoogokrwnpE

«I'mapoan3 cosein»

Urto Takoe ruapoIu3 coyen?

Kakue conu nmoaseprarotcst TuAPOIN3y?

Kak omnpeenuTs cpemy pactBopa cou?

Urto Takoe WHIUKATOPHI?

KOJ’IH‘IGCTBCHH&H XapaKTepI/ICTI/IKa FI/II[I)OJ'II/I?;&.

Kak paccuntarh KOHCTaHTY rUapoIH3a?

Kakue gakTopsl BIUSIOT HAa CMEIIEHUE PABHOBECHUS PEAKIIMH THIPOIIN3a COTU?
[Ipu KaKuX YCIOBUSX MOXHO YCUIUTH TUIPOIH3 COMH?

Kak M0OXxHO 0CITabUTh THAPOITH3?

CoNoR~ LN E

«KommiekcHbIe COCAMHCHU SN

Uro Takoe KOMIUJIEKCHbIE COETUHEHUS?

Knaccugukanus KOMIIJIEKCHBIX COSAMHEHUH.

[IpuBenuTe peaknus MOIyYEHUsT KOMIUIEKCHBIX COETMHEHUM.
Kakne noHbl MOTYT OBITh KOMIUIEKCOOOpa3oBaTeIsIMU?

el oA
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4.

Kak nuccouuupyroT B pacTBOpe KOMIUJIEKCHBIE COCTMHEHUS?
UT0 Takoe KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COEAMHEHUS?
Uto XapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COSTMHEHUS?

«/lucnepcHble cucTeMbD)

Jaiite onpenenenue nucnepcHoit cucremsl. [IpuBeaure npumepsl.
Krnaccudukanus qucnepcHbIX CHCTEM.

CriocoOsl MoTydeHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHII.

Y CcTOWYUBOCTD KOJUIOMAHBIX CUCTEM.

Koarynauus komnonaos.

Koarynsauus KoJutouaHbIX pacTBOPOB AIEKTPOTUTAMHU.

[TpaBumno lyneue — N'apau. Koarynupytromas criocoOHOCTb.
B3anMHas xoarymsinus.

«OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE pPeakumumn»

Kakue peakuiuy Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

YTo Ha3bIBAIOT OKUCIIEHUEM U BOCCTAHOBJIEHUEM?

Uto Ha3bIBatOT OKUCIUTEIEM U BOCCTAHOBUTENEM?

Ha3zoBure BelecTBa, M3BECTHBIE KAK CHIIbHBIE OKUCIUTEIH.

HazoBurte BemiecTBa, N3BECTHBIE KaK CHIIbHBIE BOCCTAHOBUTEIH.

Kakue peakiiuu OTHOCATCS K peakiUsiM JUCIIPOOPLIMOHUPOBAHUA?

Kakue peakuuy 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJICHUIO?
Kakue peakiuu OTHOCATCS K MEXKMOJIEKYJIIPHOMY OKUCIICHHUIO - BOCCTAaHOBJICHUIO?

«DJIeKTPOXUMHYecKHe MPolecchDy

DIEeKTpOXUMHUYECKHE CUCTEMBI. Kitaccudukaus 3JIeKTpOXUMUYECKUX TTPOLIECCOB.
lManpBarmveckwmii anement Jdanuamsa — Skoown.

DNEKTPOABMKYIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne 3neKTpOIHBIX MOTEHIMAIOB. PsiT cTaHAapTHBIX AJEKTPOJHBIX TOTEHIINAIOB.

CBoICTBa METAIIJIOB B COOTBETCTBHH C HUX ITOJIOKCHUEM B panRy HaHpH)KeHHﬁ.

S.
6.
7.

1.
2.
3.

VYpaBuenue HepHcra.
DNEeKTPOIN3 pacIlIaBoB U pacTBOPOB. KaToaHble 1 aHOAHBIE POLIECCHI.
O6benuneHHbIN 3akoH @apases. Boixos no Toky.

«Koppo3usi MmeTa/LioB»
Urto Takoe Koppo3usi?

Kakue BUJIbI KOPpPO3HHU BaM HW3BECTHBI?
SHGKTI)OXI/IMI/I‘-IGCKaSI KOppo3us. AHOIHOE OKHCJICHHE METaia u KaToOJHOC BOCCTAHOBJICHUC

OKHCIHTECIIA.

4.
S.
6.

[lepeuncnure ciocoObl 3aLTUTHI METAJIIIOB OT KOPPO3HH.
[ToueMy Bo3pociia CKOPOCTh BBIICICHHS BOJOPOIa TIPU JOOABICHUH COJIN?
CpaBHUTE Pe3yIbTATHI ONBITOB IO KOPPO3HUH MTPY KOHTAKTE JKeJ1e3a U LIMHKA, U JKeJie3a U METHOU

MIPOBOJIOKH B JUCTHJUTHPOBAHHOW U «MOPCKO» Bojie. [ ie mpoiiecc mporekaer ObIcTpee U 4YeM BbI 3TO
o0BsIcHUTE?



BapuaHThl TeMaTHYeCKUX JOMANIHUX 3aJaHUH ISl CAMOCTOSITEJIbHOM PadoThI CTYIEHTOB 110
TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B momariHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Jusa peakunun CHy oy + COy ) = 2 CO () + 2 H; () onpenenute BO3MOXKHOE HalpaBJICHUE
CaMOTIPOM3BOJILHOTO TEUCHHS PEaKIHH IIPH CTAHAAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEeKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCSA. YKaXKHUTE: a) BBIICIACTCS
WIA TOTJIOUIAETCS SHEPIrus B XOJA€ peakuuu; O) NpUUYMHY HAWJECHHOTO H3MEHEHMs SHTPOIIUHU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2Hy (), HONB3ysCH
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Oy. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy (™) AH =-566,2 k]Ix.

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KHHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oata; Bropasi — B 0,5 Gaia; TpeThs, 4yeTBepTas u rsaras — B 1 6ayr.

3amaua Nel

Peaknus nporekaer nmo ypaBHeHuto: O oy +2 CO y = 2 CO; (. HauanpHble KOHLEHTpanuu
pearupytomux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabko pa3 u3MEHUTCS
CKOpPOCTb MpsIMOM peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOM PEaKIINK, €CITU YBEIIMUUTD JTaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILlECTBA BCTYNAeT B peakuuio 3a 20MHH.
PaccuuTaiite Bpems, Ipu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblit KOd(G(GHUIMEHT CKOPOCTH peakiuy paBeH 2. Bo CKoIbKO pas H3MeHHTCs
IIPU 3TOM CKOPOCTh peaKIuu?

3aymaga Ne3

Haiinute HauanpHbIe KOHIIEHTPALIMK UCXOAHBIX BEUIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIHH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALIMK PEArMPYIOIINX BELIECTB PABHBI:
[H20]=0,3momw/71, [Hz] = 0,4 Momnb/m.

3amauda Ned

Hus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHIEHTPAlMH
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBecHUs paBHa 1,45.

3amaya NeS

Bripasure uepe3 KOHLIEHTpALlMK PEAreHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKIIUMNA:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 x]JIx;
COz(r) +C M= 2 CO(]-), AH =+160,5 xJIx;



CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 x]Ix.
VKauTe HalPaBJICHUE CMEIICHUSI XMMIUIECKOTO PABHOBECHS STHX PEAKIIUiA: a) P MOHUKECHUH
TEMIIEPATyphl, €CJAHM NaBJICHHE IIOCTOSHHO; O) INpU IIOBHINICHWW JAaBICHHSA, €CIM TEMIEparypa
IIOCTOsIHHA.

Jdomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nmomammnem 3amanunm mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThid W IATas 3aaadu
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
ososa (I1) ¢ mmotHocThIO P = 1,405 T/MN?

PaccunTaiite: a) MaccoByro JI0JII0O BeHIeCTBA B pPacTBOpe; 0) MOJAPHYIO KOHIICHTPALUIO
HKBUBAJIEHTA; B) MOJISUIBHOCTB; T) TUTP; [1) MOJIbHYIO JI0JIIO BELIIECTBA B PACTBOPE.

3agaua Ne2

3aKOHYMTE MOJIEKYJIIpHbIE M HANMIIUTE COKpAIlleHHble MOHHbIC YpPaBHEHMs peakuui
B3alMOJICHCTBUS CIEAYIOLIUX BEILECTB!

HBr + NaOH —

AgNO3 + H,S —

MgClZ + KOH —

CaF, + HCl—

Sb(OH); + H,SO4;—

Sb(OH); + NaOH —

3azmaga Ne3

CocTaBpTe 10 JABa MOJIEKYJISIPHBIX YPAaBHEHUS peakUuil K CIEIyIOIUM HOHHbBIM:

Ba?* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H'—Zn** +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

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

Jlomaimnee 3aganue No 4
1o teme «JlucnepcHpie CHCTEMbD»

3agava 1l
3051p MOMYYEH NyTEM CMEIMBaHUs pacTBopa A W pactBopa B. Ompenenurte 3apsin 4acTul

MOJIYYCHHOI'O 30JId M HAITUIIHUTC (I)OpMy.H €ro MU CJJIbI.

PactBop | Va, C, PactBOp V3, C,
Bap. 3o A MIT MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K550, 10 0,04 M
3amaya No2

Harmmmmre (i)OpMy.]'Iy MULCIUIBI 30JId, TOJTYUYCHHOTO IMPH IMOCTCIICHHOM ITPUJIMBAHUU K BOOAHOMY
pacTBOpy HepBOﬁ COJIH, B3STOM B I/I36BITKC, pa36aBJ’IeHHOF0 pacTBOpa BTOpOI>'I COJIM. YKaXuTe 3HaK




3apsga  KOJUIOMAHOW dyacTuipbl. Kakoi W3 3IeKTpOIWTOB sBIseTCs Hambojee HSKOHOMUYHBIM
KOaryJsiTOpOM 3TOr0 3051517

Bap. | PactBop 1 | PactBop 2 Koarynsrop
1 AgNO;; Kl NH.4CI; Ko:SOy; FeCls

3amaga Ne3
Beruucnuth mopor KoaryJsiua pacTBopa cynbdarta HaTpus, eciau gobasiaenue 0,003 a1 0,1 H.

Na,SO4 Be3biBaeT koaryssuto 0,015 i1 30ms?

Jlomainee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE IIPOLIECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTEINILHBIC MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaercs B 1,5 6amia; Bropas — B 2,5 O6ania; Tpetbs — B 1 Oai.

3amayga Nel
[TonGepure KOIPGUIUEHTHI B ypaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIHA.

VYKaKUTE THIT KOKIOU PEaKIUu.

PaccunraiiTe SJIGKTPOABIDKYIIYIO CHIIy M ONPEICIIUTE HAMpaBICHUE CaMOIPOU3BOIHHOIO
NPOTCKaHWs  TEPBOM  pEaKkUuMW TNPH  CTAHJAPTHBIX  YCIOBHUSAX,  HCIOJB3yS  3HAYCHUS
OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIX IIOTEHI[HAJIOB:

Hl + HsPO, — J, + H3POs; + H,0

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NH; + HZO

KBrO — 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHEHUS OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,O—

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi 203 + C —

Mg + HNO;3 (pas6) —

3amaga Ne3

Hanbl n1Be okucnutenbHo-BocctaHoBUTeNbHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonb3ysick Tabmuileld CTaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIUANOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOW peakumu B ykazaHHoi cpene (HNOs). Paccumraiite 3HaueHme
ANEKTPOABIIKYILEH CHIIBI pEaKIIUU.

Jlomamnee 3aganue Ne 6
1o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

B momarraeM 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBDy: ITepBast 3a/1avya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-UOHHBIC YpPAaBHEHHS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpPAa3yIolel peakiuy, NpOTEKarolledl MpH paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHYECKOTO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.



[IpuHsB MOTEHLMAN aHOJA PaBHBIM CTAaHIAPTHOMY 3HAYEHHIO, PAcCUMTANTE KOHIIEHTPAIUIO
KaTHOHOB METaJlJIa B KATOJHOM pacTBope, mpu kKoTopor I/IC raapbBaHUYECKOTO JIEMEHTa YMEHBIIIUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenure cxembl BJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBbIE YPaBHEHHS PEaKIIMid,
NPOTEKAIOIINX TIPU JIEKTPOXUMHYECKOH Koppo3uu ranbpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ)KHOM BO3JyXe€.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu cocrapmwia 0,01 /4.

3amaua Ne3

CoctaBbTe AJIEKTPOHHO-MOHHBIC YpPAaBHEHHS JJIEKTPOAHBIX MPOIECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUu, MPOUCXOASIIEH MPU IEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOrO Ha KaToJe MPH AIIEKTPOIIH3E
Co(NO3),, eciu 37eKTpOIIA3 TPOBOAMWIN B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

YKakuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIXOa METaJlIa TI0 CPABHEHHIO C PACUCTHBIM.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
110 TeMaM

XumMuveckasi TepMOTAHAMHUKA

B tecrax mo teme «XuMU4ecKas TEPMOAMHAMUKAY: IIEPBBIC IIECTh 3adaHuil orieHnBarTcs B 0,5
Oaia, cenpbMoe — B 1 0ain1, a BOCEMOE, AEBITOE U IECATOE 3a0aHusd — B 2 Oaa.

Tecr Ne 1

1. Ilpu paccMOTpEeHHH XUMUYECKON PEAKIUU cuUcmeMd O3HAYAEeT:
a) HUCXOJHBIC PeareHThI
0) TPOAYKTHI XMMHUYECKOH pEaKIiu
B) PpEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. TlepBblii 3aK0H (IIEpBOE HAYATI0) TEPMOJMHAMHUKH MaTEMaTHIECKH 3alMChIBACTCS TaK:
a) PV =vuRT B) K= Agp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuveckoil peaxium:
a) SHTAJIBIHS PEAKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBINS PEAKIIMOHHON cucTeMbl yMeHbaercst (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI IMTOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATH!

a) AUcr B) Q 1013
6) AHozgg F) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIHH SIBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 N, + 3/2 H,=NH3 AH = — 46 K]I>x/monb
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/mMomb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I»x/momb

6. Kakasg u3 HamMCaHHBIX HUXKE PEaKIUil OTBeYaeT TerioTe oOpa3oBaHUS okcuja azora ( || ) B
CTaHJIAPTHBIX YCIIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H,;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :



CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmiock 22 /I TEmIoThI.
OuTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakum  NiO ) + C (pagur = Ni @ + CO (. Onpenenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIUY IPU CTAaHAAPTHBIX YCIOBUAX U IpH Temieparype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpagun) 0 5,74
Ni 0 29,9
CO (p -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIEpaType
627°Cu TeMIeparypy Hadyajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPONHSI IIPU Pa3I0KEHUH KapOoHaTa KabIus?
a) yBEIMYMBAETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B MPSIMOM HaIpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reMe «XHUMHYECKash KHHETHKAY: IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceaAbMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAAIaToe
—B 2,5 Oaia.

Tect Ne 1

1. Paznen xumMuu, U3y4aroluii CKOPOCTH U MEXaHU3Mbl XUMUYECKHUX PEAKIIH, HA3bIBACTCS

a) XUMHYeCKasi TepMOTUHAMUKA

0) TEpPMOXUMHS

B) XUMHUYECKasi KHHETUKA

2. CKopoCTh XUMHYECKON PEaKINH — 3TO ...

a) BpeMmsi, 32 KOTOPOE TIOJIHOCTHIO PACXOIYETCSl OJTHO U3 UCXO/HBIX BEIIECTB

0) U3MEHEeHHE KOJIMYEeCTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) PEaKIMU B €MHUILY BDEMEHH B
enuHuIe o0Bema

B) KOJIMYECTBO BEIIECTBA MPOJIYKTOB PEAKIIUK K MOMEHTY OKOHYAHHSI pEaKluu

3. B kakux eguHUIIAX BBIPAXKACTCS CKOPOCTh XUMHUYCCKOW PEaKIIuu?

a) MOIb 1 ¢

0) Oe3pa3zmepHas BETMYMHA

B) MOJIB” ¢

4. Ot kakux (hakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUii?

a) OT MPUPOJIBI PEATUPYIOLIUX BEIIECTB

0) OT TeMnepaTypsl

B) 0T 00beMa peakIIMOHHOTO COoCcyaa

5. CocTtossHME  XUMHUYECKOTO  pPaBHOBECHSI  OOpAaTHMMBIX  TPOIECCOB  KOJIMYECTBEHHO
XapaKTepU3yeTcs ...

a) paBHOBECHBIMH KOHIICHTPALMSIMHU TIPOYKTOB PEAKITUN



0) SHEpruei aKTUHBU3AIUN

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anucbiBaeTcs BIpakeHUE I CKOPOCTU PEAKLIUU

4 NO ot 6 Hzo 4 NH3(r) +5 Oz(r)

a) V = k[NO]*[H,0] 6) V = k[NH3][O2] B) V = k[NO]*[H.0]°

7. Kak 3anumercs Bpra)KeHI/Ie JUIsl KOHCTAHTHI paBHOBecus peakiuu A + 2 B = C +D?
a) Ky = [C][D] / [A][B’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha AuarpamMMme oKa3blBaeT 3HaUeHHE TeroBoro 3¢ddexra peakuuu?

ayl g .
4
0) 2 2
v
B) 3 i
2/ :
— A\

v

XO0JI pEaKIINH

9. YT0 MOXHO CKa3aTh O pEaKIK, H300paKEHHOHN Ha Juarpamme K Borpocy 8?
a) 9K30TEepMHUYECKasl PEaKIIHs
0) SHIOTEepMHUUECKAs PEeaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBuomecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIAeTCs BICBO.
a) U IOHW)KCHUH TeMIIepaTypbl
0) IIpH MMOBBIMICHUHU TEMITEPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peaxkuuu Cyy + 2 H 5 ) = CH 4 () Ipu HeKOTOpO# TemmepaType KOHCTAHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHIEHTpallus BOAOpoAa paBHa 1,2 Monb/n. Beruucnure HCXOAHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a)l,2
0) 3.5
B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBopbl»: mepBoe 3aqaHHe OlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeThbe,
Y4eTBEpPTOE, MATOE U MIECTOE 3a1aHus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. ns ypaBuenus peaxkiun Cu SO; + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
1) 2K*+ S04 = K80,
2) Cu®" + S0, +2K" + 20H™ = Cu(OH)zd + K,S0,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 M 0,2 M pactBopa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
11 2)2 3)11 4) 13



4. Ins momasiienust ruapoausa xaopuaa xpoma (I1I) cnengyer
1) 106aBHTbH COJSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBHUTH PaCTBOP BOAOM
4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUApPOCYyibdaTa KalblUs U BOJIBI, CyMMa
KO3 GHUIHUEHTOB B YpaBHEHUU HEOOPATUMOM JUCCOLMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa paBHa 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoct 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) wmacchl BelecTBa K Macce BOIbI
2) KOJIMYECTBa BeUlecTBa K 00BbEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJMYecTBa BEIIECTBA K 00beMy pacTBOpa
8. K cialGpIM 371€KTpoIuTaM OTHOCHUTCS ...
1) rUapOKCUI AaMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpUa KaabIHs
4) MapraioBas KHCJI0Ta
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO HIIM KUCIYIO CpEy.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepcuret um. [.J11.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBD»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3alaHu - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um g0 100 am
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsia’?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. JIst KaKoro IIEKTPOJIHMTA TOPOT KOAryJISIUU KOJUIOU/A C MOJOXKHUTEILHO 3apsHKCHHON YacTHIICH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 3051 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH JIEKTPOJUT UTPAET POJIh HOHHOTO cTa0uam3aropa?



1)  xmopun xenesa (111)

2) BoOma

3)  TUAPOKCHI Kalus

[Tpu B3ammopeiictBuu 20 mu 0,001H nHutpara csunma (1) ¢ 10 mun 0,02H cynbdara xamus
obpasyercs 306 cyabdara ceunna (I11). K kakoMy 3iekTpoay HOKHBI IEPEMEIAThCS YaCTHUIIBI
JMCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI

2) K Karoay

3) kaHomy

B nBe k01061 HanuTO o 50 Mut 301151 THAPOKCcHaa xelne3a. [ljig Toro 4Toobl BbI3BaTh KOATYIISILIUIO
3011 HOTPeOOBaNIOCH 00ABHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
i 0,001H pactBopa docdara HaTpus. BeraucauTe mopor KoaryJsiui KaXXaoro dJIEKTPOJIUTA.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC IIpoHECChI»: MEPBOC, BTOPOE, TPETHE,

4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6at; ceapmMoe U BOCbMOE — B 2
Oasa, a IeBsiToe — B 2,5 OaJlIOB.

[\
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Teer Ne 1

. OKHCITUTEINb — 3TO aTOM, MOJICKYJIa HJIA HOH, KOTOPBIH ...
1) yBeaMYMBACT CBOKO CTEIICHH OKUCICHHS
2) NPHHHMAET 3JICKTPOHBI
3) oTaaeT CBOM JICKTPOHBI
. IIporiecc BOCCTaHOBIICHUSI IMEET MECTO B Cily4ae, KOraa ...
1) He#TpaibHBIC ATOMBI IIPEBPAIIAIOTCS B MTOJIOKUTEILHO-3aPSKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/ HOHA YMECHBIIACTCS
3) OTpHIATENBHBIN 3apsiT HOHA YBEIMIMBACTCSI
. VI3 npencrasnennsix Hioke peakuuii Kk OBP aucnponopruoHupoBaHus PUHAICHKHUT ...
1) S+ 2HNO;3; =H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
. K BoccTaHOBUTEIISIM OTHOCSITCS . ..

1)  metayIBl, BOAOPO/, YIIIEPO
2)  aKTHBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI

. CteneHu OKUCICHUS KHUCJI0opoaa a) B BOJIC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

. HepMaHraHaT KaJIusd B OBP, MMPOTCKAOIIUX B KHCJIOH cpeac, BOCCTaHABJIMUBACTCA 1O ...

1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  okcuma mapranmna (1) MnO

. B peaknuu, nporekatomieir mo cxeme Cr,S3 + KNO; =2 K,CrO, + K;SO4 + NO okuciienuto

TIOIBEPTalOTCS CICAYIOIINE DIIEMEHTHI ...
1) aszorucepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pHuIeHTOB B peakiiy, MpUBeIeHHOH B Borpoce Ne 7 paBHa ...

1) 26 2)18 3) 35

. Cymma koo dunuentos B peakiiuu KMnOy4 + HClyoyy, = ... paBHa

1) 30 2) 26 3) 35



3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJIaHUs
OIICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpbMoe — B 2 Gaa.

Tect Nel
1. DnekTponHBII MOTEHIHAT ONPEAEISIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanmdeckoro siemeHta MQIMQgSO,[|CuSO,|/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie IPpH JIEKTPOIU3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIO0Ta
4) KuCIopona
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUHU dJICKTpOin3a pactBopa nurpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mnpuUBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MPOTEKaeT
CaMOTPOM3BOJIBHO B MPSMOM HaIlpaBjIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bpluuciure Maccy IMHKA, TOMYYEHHOTO TPU JJIEKTponu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex rnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. TlpuBemuTe CXEMBI OJJIEKTPOAHBIX TPOIECCOB U MOJEKYISIPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOPpO3uM TanbBaHomapsl Zn|Mg B CEpHOKHCION
cpene. B oTBeTe ykaxkute cyMMy K03 PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHHHU.
1) 6
2) 5
3) 4
4) 8



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
MPOMEKYTOYHOM aTTeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

VK -1: Crioco0en

OCYHICCTBJISITh KpI/ITH‘l€CKI/Iﬁ aHaJIu3 HpO6J'IeMHBIX CI/ITyaHI/Iﬁ Ha OCHOBC CUCTCMHOI'O ITOAX0J4, BLIpa6aTbIBaTB CTPATCTUIO nercTBUi

VK-1.1:

AHnanuzupyet npoOIeMHYIO
CUTYAIIMIO KaK CUCTEMY, BBISIBIISIS €€
COCTaBJISIIONINE U CBSI3U MEXAY HUMU

Ilepeuenv meopemuueckux 60npocos:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJIUHAMUKH.
2 DHepreTuka XMMHUYECKUX IIPOLIECCOB.
3 OHranenud. 3akoH ['ecca u cneAcTBUs U3 HETO.
4 OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.
5 Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
6. Xumuueckass kuHetuka. CKoOpocTh XxumMuueckoi peakuuu. CpeaHsisi U UCTUHHAs CKOPOCTU
peakunn. Kunernueckas kpupasi.
7. CKOpOCTb peakiiui U METObI €€ PeTryIHPOBAHMUS.
8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.
9. OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaranuzaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ OMOreHHBIN KaTanus.

11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHBbIN KaTaJIn3.

12. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

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

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! 31ekTpoanToB. CTeneHb U KOHCTAaHTa 3JIEKTPOIUTUYECKON Tuccolnanuu. 3aKoH
pa36asnenus OcTBaibaa.

16. Huccornmanus KHCIOT, OCHOBAaHUM, CoJiei. AM(OTEpPHBIE JIEKTPOJIHUTHI.

17. PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCiIOBHUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

18.  uccoumanus Boasl. loHHOe nmpousBeneHue Bojasl. pH.

19. I'mnpomus coneii. CteneHb U KOHCTAHTA TUAPOIN3A.

20.  Jucnepcusie cuctemsl. Knaccudukanus. Jlnopunbabie u 1uodoOHbIE KOIITOUIBI.

21. CtpoeHure KOTOUTHBIX YaCTHUL.

22. Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

23. OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB. Knaccudukanus

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa KOMITETCHIIUHT
24. DIJIEKTPOXUMHUYECKUE CUCTEMBI. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.
25. ["anpBannyeckuii anemeHT Jlanuasms SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpoau3a.
27. DNeKTponn3. AHOJHBIA M KaTOJHBIA MPOLIECCH IIPH 3JIEKTPOJIU3E pacTBOpoB. [Ipumenenune
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIIIOB OT KOPPO3HH.

Ilpumepnvle npakmuyeckue 3a0anus:

1. Onpenenure TEpMOIMHAMUYECKYIO BO3MOKHOCTB ITpoTekaHus peakuun CaO ) + 2 Co =
= CaC; (¢ + CO(r), AH; = 460 x/I>x ipu cTaHIapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 Hx/mons-K.

2. TomoreHHas peakuusi ImpoTekaeT mo ypaBHeHuo Hy ) + | y = 2 Hl). HauampHas
KOHIIeHTpanusi Bojgopoaa 2,1 mons/n, uoga 1,5 mons/n. Bo CKOIbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [Inotnocts pactBopa 1,14
r/mi. PaccumTaiite criemyromue KoHIeHTpamuu moinydusiierocs: pactBopa: o(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Omnpepnenute NPOAYKTHl pPEaKUMM B CIEAYIOIUX B3auMojaeWcTBuax. Hamummre ux B
MOJIEKYJISIPHOM U MOHHOH (opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. HanmcaTh MOHHBIE U MOJIEKYJISIpHBIE YpaBHEeHUs peakuuit ruaponnza coneil: KzPOs; NapSOs;
ZnC|2.

6. CocTaBbTe YpaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUA:

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

7. HanucaTth 5JIEKTPOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYyMMAapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI**1=0,001 Monb/1, [C02+]=0,1 MOJIB/ L.

YK-1.2: Kputnuecku o1ieHMBaeT HAJAEKHOCTb Ilpumepnvie npakmuueckue 3a0anus

HMCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUNBOM HHPOpPMAIIHEH U3
pa3HbIX HMCTOYHHMKOB, OIpeAeNnseT
po6ebl B uHpopMaluy,

1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy () onpenennte BO3MOKHOE HalpaBJIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
eclM TeIIoBOM d3(PdeKT peaknmuu 10 3aJaHHOW TeMIepaTypbl HE HW3MEHHUTCS. YKaXKuTe: a)
BBIICTISIETCS] WJIM TIOTJIONIATCS DHEPIHsl B XOJA€ pPeakiuu;, 0) MPUYMHY HAWJIEHHOTO W3MEHEHUS




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

HEOOXO0IMMOI
poOJIeMHOM
MIPOCKTUPYET
yCTpaHCHHIO

JUIA peUICHUA
CUTyalluu, n
npoueccol IO  HUX

sHTponuu. Paccunraiite TemnepaTypy Hadaja peaKii.

2. Brlpaszute uepe3 KOHIEHTpAIMHA PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOIIUX PEaKIUii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKLUi: a) MpU MOHMKEHUH TEMIIEPaTyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIOTHI C IUIOTHOCTHIO 1,84 T/mit
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux cosned moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOIMX coieil. Kakoe
3HaueHune pH (< win> 7) uMEI0T pacTBOPHI ITUX COJICH?

5. 3ok rEIPOKCH A MarHus mosydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
dbopMyIy ero MUIIEIUIHI.

6. PaccunraiiTe >JEKTPOABIKYIIYIO CHIY M ONpPEICIUTE HAIpPaBICHUE CaMOIPOU3BOJIIEHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEILHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYISPHbIE YpaBHEHHUS pPEaKIuH,
MPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpene; 0) BO
BJIa)KHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciu
cKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AJIEKTPOHHO-MOHHBIE YPaBHEHHS JIJIEKTPOJHBIX IPOLIECCOB (aHOA HHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH IpH dieKTposn3e pactBopa CoSO4 Brramcnure
(pakTHUECKOE KOIMYECTBO MeTaslia, MoiydeHHoro Ha karome mpu snekrponuse Co(NOs)y, ecimu
DIIEKTPOJIM3 TPOBOJMIM B TedeHWH | 4. Beixox Meramna mo TOKy coctaBui 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIIIEHHUS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

YK-1.3

Pa3pabatbiBaeT M comepxKaTenbHO
APTYMEHTUPYET CTPATETHIO PEIIECHUS
MpOOJIEMHON CHUTyallud Ha OCHOBE

CHUCTEMHOTO u
MEXIUCHUIIIIMHAPHOTO  MOJXOJO0B;
CTPOMT  CLIEHapUH  peallu3aluu

CTPATCruun, OHNpCACIsAsl BO3MOIKHBIC

Ilpumepnvie npakmuyueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU M3 YKa3aHHBIX HIDKE BEIIECTB MOXKET B3aUMOJIEHCTBOBATh PacTBOP
TUAPOKCUAA Kanus: HomoBomopoaHas kucnorta, ximopun meau (1), oxcun yrmepoma (1V), oxcun
ceunua (ll), rugpokcun amoMuHus, ruapokcua aMMmoHusi. CocTaBbT€ ypaBHEHHUS BO3MOMXHBIX
peakuuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYISIpHOU (opmax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI oOkcuma xene3a FesO, yriepomom mpm
CTaHJapTHBIX ycnoBusx, u Temneparype 1100 K. Peakiust Boccranosnenust Fe304: Fe304) +4C ) =




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

PUCKM U Tpeasaras IyTH
YCTpaHEHUS

ux

= 3FE(K) + 4CO(F)

3. Temmnieparypublii ko punmeHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEAKITUH: a) IPU
noBbIIeHHH TeMriepatypbl oT 60 mo 100°C; 6) npu oxJakXIeHUH peaknuoOHHON cMmecu OoT 50 10
30°C?

4. lns obparumoit peakuun Fe304x) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHHEe KOHCTAHTHI
paBHoBecust AH°, xk/bx = + 69,8. Ilpemnoxure cnocoObl yBeINYEHUs] KOHLUEHTPALUU MPOJYKTOB
peaxiuu.

5. Ilpm mnpoKaJMBaHUHM METAJUIMYECKOTO THTaHa oOpasyercss OeJblii TOPOMIOK, KOTOPBIN
pacTBOpsieTCsl B KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTE€ M CIUIABIAETCA CO Ienoybto. Uto
npeCTaBisieT co0ol 3To coennHeHne? Hanmummre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUii.

6. CKoOIbKO MUJUIMIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C MIOTHOCTHIO 1,84 r/mi
notpedyercs s npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemecTBa M B KaKOM KOJUYECTBE BBIACIHATCS Tpu mnpoxoxaeHun 48250 Kin
aJeKTpUUecTBa 4epe3 pactBop xiyopuaa mapranua (l1)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnroMuHUM ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOM
KHUCIIOTHI ¥ aTMOcdepe BIaKHOTo Bo3ayxa? CocTaBbTE CXEMBI AIEKTPOXUMHUYECKON KOPPO3HH.

9. IIpoBecTr aHaIM3 BIUSHUS KOHIEHTPAIMA HA CKOPOCTh XUMHUYeckon peakimu Na,S;03 +
H,SO4 = S + SO, + NaSO4 + HyO mo skcnepumeHTanbHbIM JaHHBIM. [IpoBecTn 00paboTKy
MOJIYYEHHBIX JIAHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAIMOHHBIX TEXHOJIOTHIA.
Pe3ynbTarhl ONTOB MpPEACTaBUTH B BUJIE TAOTHUIIBI 1.

Tabmuma 1
Howmep O6bem, M1 KoHnuenTpanus Bpems Ckopoctb
OITBITa Na,S,04 H,O H,SO, Na,S,03, 102 | nosmneHus peaknuu, 102,
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

IIo naHHBEIM Ta6JII/II_[LI 1 IOCTPOUTH I’ pa(bI/IK 3aBUCHUMOCTH CKOPOCTH PCAKIIUN OT KOHIICHTpAallUun




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

THOCYyNb(aTa HATpHs, OTIOXKHB Ha OCH adciucc koHueHtpanuto Nap,S;0s3, a Ha ocu opauHAT —
CKOPOCTh PEaKIIHH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUK THOCY/Ib(haTa HATPH.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, IOKA3ATEIM U KPUTEPHHU
OLlCHUBAHMUSL:

[IpomexyTouHas arrecTalysl MO JUCHUIUIMHE «XHUMHUS» BKIIOYACT TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT 1Mo JaHHOW AMCUMIUIMHE MPOBOAMTCA B YCTHOW dopMme mo OumieraM, KakIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

«324TEHO0» - OOYYaIOUIUICS JTEMOHCTPUPYET MOPOTOBBIA yPOBEHH CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBUEC OTHACJIbHBIX 3H3,HI/II>1, yMGHHfI, HaBBIKOB, OGy‘-IElIOH.[HﬁCSI HUCIBITHIBACT 3HAYUTCIIbHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 324TeHO0» - O0yUAIONUICS HE MOXKET IMOKa3aTh 3HAHUS HAa YPOBHE BOCITPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



