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PaGouas nmporpamma paccMoTpeHa u 0100peHa Ha 3aceJaHuu kKadeapbl XuMHH

23.01.2023, npotokos Ne 5 %
3aB. Ka(belIPOﬁ é//ﬂ/g, H.JI. Mensauk

Pabouas nporpamma ogo0pena metoauueckoi komuccuen UEnC
30.01.2023 r. npotokos Ne 5

[Ipencenarens //? N.YO. Me3un

CorsacoBaHo: /

3aB. kadepoit ['OpHBIX MAIIWH U TPAHCIIOPTHO-TEXHOJOTHIECKUX KOMILIIEKCOB

il P AM. Maxutos
(/ ;
Pabouas nporpamma cocraBiieHa: L
JoueHT Kadeapbl XUMUHU, KaH[. XUM. HayK M4 fiatcoe E.B. Tapacrok

PerieH3eHr: p ,
noueHT Kadeapsl DU3KKH, KaHI. XUM. HAYK < ope L — B.A. Jlo3opos
s




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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

PaGouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogodpena st peanuszanuu B 2028 - 2029
yueOHOM roJly Ha 3acejaHuu kapeapbl XUMHUU

[Ipotokom ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
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 XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUIECKON NI TeIbHOCTH.

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

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

Hdns  u3ydeHuss  JAUCHMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIQJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

Jns  u3ydeHus AMCUMIUIMHBL HEOOXOAMMBI 3HAHUS, YMEHHMS W  BIaJieHus,
cOpMUPOBAHHEIE B PE3YJIbTATe IMOJYYCHHS CpeqHero (MOJHOro) oOmero oO0pa3oBaHHS IO
OUCHUILTUHAM «XUMUY, «Du3ukay, «MareMaTukay.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
H€O6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICLII/IHJII/IH/HpaKTI/IK:

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/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYI0 CHTYyalMl0 KaK CHCTEMY, BBIABISAA €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaIS)KHOCTh HICTOUHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEUYMBON WHGpOpPMaNKel W3 pa3HBIX HMCTOYHUKOB, OMpPEIEIsieT
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/IOB; CTPOUT CICHAPHHM pPEAIN3alUU  CTPATETUH, ONPEACIIss
BO3MOYKHBIE PUCKH M IIPeJIaras yTyu UX YCTPAHEHUs




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

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

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | xouTakTHas pabora E CE( ®dopma TeKyIero
Pazpmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
[— : g O |camocrosTenbHOM | yemesaemocTH 1 KOMITETEHIHII
O 2 5 paboTHI MIPOMEKYTOYHOM
Tex. mab. | mpakT. z'9 aTTecTalyy
3aH. | 3aH. | Q &
1. Xumus
odopmiieHue
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.1 1. Xumuueckasi TepMOJHHAMUKA 3 8 6 HOMamHero_ paGoTEL VK-1.2,
3aganus Ne 1; Homaninee VK-1.3
- 3amadue Ne 1. '
camocrostenabHoe | TecrtupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
odopmiieHue
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- peuieHue nabopaTtopHOn VK-1.1
4,
1.2 2. Xumuueckass KUHETHKA 2 2 6 4 AOMAIITHETO paboTL. VK-1.2,
3amganusa Ne 2; Jomanaee VK-1.3
- 3amanne Ne 2. '
camocrositenabHoe | TecrtupoBanue.
u3ydeHue y4eOHOH
Y HAy9HOH
JIUTEPATYyPBHI.
- oopmieHHE
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI VK-1.1
4,
1.3 3. PacTtBOpHI 4 12 9,15 JIOMAIIHETO paGoTEL VK-1.2,
3amgaHusa Ne 3; JomarHee VK-13
- 3amanue Ne 3. '
camocrosiTenpHoe | TectupoBanue.
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




odopmnenue

oT4eTa 1o
1abopaTopHOI
pabore; 3amura
- peuieHue nabopaTtopHOH VK-1.1
OMAIITHEro a0OTHL s
1.4 4. [TlucniepcHble CUCTEMBI 2 8 6 AlOMALHHen PaboTE! VK-1.2,
3aganus Ne 4; JomarrHee
VK-1.3
- 3amanue Ne 4.
camocrostenabHoe | TectupoBaHue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
odopmienue
oT4eTa 1o
1abopaTopHOI
pabore; 3amura
- peuieHue nabopaTtopHOn
1.5 3. oiqamﬂero ;)6OTII>)I YK-11,
OKHUCIIUTENIBHO-BOCCTAHOBUTEIBHEIE 2 6 6 A P ) VK-1.2,
3aganug Ne 5; JomarHee
MPOIIECCHI VK-1.3
- 3aganue Ne 5.
camocrositenabHoe | TecrtupoBaHue.
M3y4eHrne yueOHon
U Hay4HOH
JUTEPATYPEI.
odopmiieHue
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOn
VK-1.1,
1.6 6. DIEKTPOXUMHUIECKIE JTIOMAIITHETO paboTHI.
4 11 8,2 VK-1.2,
CHUCTEMBI 3aganus Ne 6; Homaninee
YK-1.3
- 3aganue Ne 6.
camocrostenabHoe | TecrtupoBaHue.
M3yYeHHe yueOHOH
Y Hay4HOU
JUTEPATYPBHI.
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 mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XHMHYECKOIO0 JKCIIEPUMEHTA, KOTOPBIA II0O3BOJISET
HauOoJiee MOJIHO PEeaTu30BaTh METOJ IPOOJEMHOro OOy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAllMi SBJICHHWA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIUOHHOM H3JIO)KCHUU IIPUEMOB MBICICHHOIO M PEaJIbHOIO JKCIIEPUMEHTA, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATh 3HAHHS 00JIee BEICOKOM CTEIIEHH 0000IIEHHOCTH.

Jnis peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOASATCS JIEKUUU-BU3YyaJIU3allMH, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuala
COIIPOBOXAAETCS PE3ECHTALUEN.

JlekunoHHBIN MaTepHall 3aKpervisieTcss B XoJe Jab0opaTOpHbIX padoT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAUTCS C pPEalbHbBIMM XMMHUYECKMMHU BemiecTBaMu. Ha maGopaTopHbIX
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/JaHUS 1O NPOMIEHHONH TeMme.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAUMO NpEeABAPATb HMHCTPYKTAXEM IO IMpaBHiIaM
6e3omacHoil paboTHl B XUMUYECKOH JabopaTopun. OCHOBHBIM yCJIOBHEM JIOITYCKa CTYJEHTOB K
nabopaTopHoil paboTe sBisgeTcs HUX 00s3aTelbHas IOAIOTOBKA K HEHl C cocCTaBiIeHHEM
TeopeTudeckoro BBeaeHUs. [Ipu mpoBeaeHHM 1a0OPATOPHBIX 3aHATHM HCIIOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYeHHs, KOTOPbII MO3BOJISIET YCBOUTH MaTepHall MyTe€M BBISBIECHUS CBs3ei
MeX/1y KOHKpETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neinecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aMMOOOYUeHHs (TapHy0 paboTy) TpeX BUJOB: CTaTHYECKas Mapa,
JUHaAMHUYecKas rapa, BapualliOHHAs 11apa; COBMEIasl €€ C TEXHOJIOTHENH MOIyJIbHOTO 00yUEeHus.
BeimonHuB skcnepuMeHT, obOydarouiuecs (GopMynupyroT 00O0OIIEHHBIE BBIBOJBI 10 CEpUHU
OTIBITOB, CIOJb3YysI IPUEMbI aHAJIOTUH U CPABHEHMSI.

CamocrosTenbHas paboTa oOyyaromIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0(OpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBbIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
UTOTOBOM aTTEeCTaLUH.

CamocTrosTenbHas paboTa 00ydaromUXcsl AODKHA OBITh HaIlpaBlIeHAa Ha 3aKpPETICHHS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MPernoaaBaTesieM, Ha MpopaboTKy TeM, OTBEJICHHBIX
Ha CaMOCTOATEIbHOE H3yu€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHSATHUSM, BBIIOJIHEHUE
JOMAIIHUX 3a/laHUi M MOJATOTOBKY K PYOEKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. ITomumo
3TOro, OoOydJaromuecs NpPEICTaBIISIOT Pe3yabTaThl CBOEH CaMOCTOSATENbHOW pabOThl B BHJIE
MIPE3CHTALIAMN.

[Tpu mpoBeneHUM pPyOEKHOTO M 3aKIIOUUTENBHOTO KOHTPOJISI OCHOBHBIMHU 3aJadyaMu,
CTOSIIIMMU TIepe]] MpenojaBaresieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rI1yOWHBI 3HAHUN, YMEHHUM, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiay C BBISBIEHUEM
CTETEHU CaMOCTOSITEILHOCTH B IPUMEHEHNH MOJTYYEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
¢dopmamu koHTpOJs. OOyuarommMes MpeAsaraloTcsl TeCThl M 3aflaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATU3MPOBAHHON CHCTEMOW POBEPKH. B oTiIMume 0T 00BIYHOTO TECTUPOBAHUS TAKOM



CIOCO0 KOHTPOJISL TIO3BOJIIET CTYJEHTaM B JIH000€ BpeMsl IPOMTH TecT, MPOaHATIM3UPOBATh OIIMOKH U
IIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOANYEeCKOe 00ecnevyeHue CaMOCTOSITeILHOI padoThI 00y4Yalommxcst
[IpencraBneno B nmpuiioxkenuu 1.

7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqHYecKOe H HH(OPMAIIMOHHOE 00ecnevyeHue JUCITUIIMHBI (MOYJIs1)

a) OcHoBHas auTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yde6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mata obparenus: 14.02.2022). - MakpooObeKT. - TEKCT : 37eKTpOHHBIH. - CBeAeHUS
nocrtymabl Takke Ha CD-ROM.

0) JlomotHuTeEIBHAS IUTEPaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Munrypusa
; Marauroropckuil roc. Texuuueckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : 3JIEeKTPOHHBIN. -
Ceenenus noctynusl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHbie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnunaa, O. A.
MumypuHa ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : 3JIEeKTpOHHBIH. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konsana, JI. I'. OkuciuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueonoe nmocodue / JI. T'. Kossina, D. P. Mymmuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : ui.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass KuHeTHKa. COCTOSIHME XUMHUYECKOTO pPaBHOBECHUS '
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. Epmiosa ; MarHuToropckuii roc. TEXHUUECKHIA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIN. -
Caenenus
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https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

noctymHbl Takke Ha CD-ROM.

5. KopoBun, H.B. O0miast xumusi: yueb. 1isl TEXHUUYECKUX Harpas. u crell. By3oB /H.B.
Koposun —9-¢ uzn., nepepad.- M.: Beicur. mik., 2007.- 557 c.: mi. - ISBN 978-5-06-004403-4. -
TekeT: HenoCcpeACTBEHHBIN.

6. Kparkuii cripaBoyHrK (u3HKO-xuMmuueckux BenuumH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. Tumodeea; mox pea. A. A. Papnens, A. M. [ToHomapeBoid. -
10-e u3a., ucnp. u gom. - CII6. : UBan ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
TekeT: HenocpeACTBEHHBIN.

7. W3Bectust BBICIIMX YYEOHBIX 3aBeACHMNA. XHUMHUS MU XUMHUYECKas TEXHOJIOTHUS:
Hay4HO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

Mumypuna, O.A. DHeprernka XHMHUYECKUX IPOLIECCOB: METOJMYECKHUE YKa3aHUS K
71a00paTOpHBIM paboTaM IO AUCLUILIMHE «XHUMHA» JUIsl O00Yy4arolUXcs BCeX HaIpaBICHUH
NOJrOTOBKM W  CHeUuajdbHOCTEH 1mHeBHOW (opmbl  o0yuenus / O.A. Mumnypuna;
MarnuTtoropckuii roc. Texuuueckuil yu-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HeMOCpeACTBEHHBIH.

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

3. Komsma, JLI. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC paBHOBECHE:
Mertoauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANpaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Beex (hopm oOyuenus / JL.T.
Konsana, E.B. Tapacrok; Marauroropckuii roc. texuuueckuii yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. W1. Hocoga, 2020. —8 c. — Tekct : HenmocpeACTBCHHBIH.

4. PonnonoBa, H.M. Xumunueckas kuHeTuka. XMMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUIsl CAMOCTOATEIbHONW padOThl MO JUCHUIUIMHE «XHUMHUS» I 00y4arouuxcs BCeX
HAIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Marautoropckuii roc. TexHuueckuit yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HemocpeACTBEHHBIN.

5. Uympoga, JI.B. PacTBopsl: MeTonuueckast pa3paboTka K jJabopaTopHbIM paboTaM Io
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJArOTOBKU U CHELUAIbHOCTEH
Bcex opm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUNA YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  0O0ydYarolMXcs IO BCEM HampaBiIeHUSM MOJITOTOBKU U
crienuaibHOCTIM Bcex (opm oOydenus / JI.B. Uynposa, 3.P. Mymmna, O.A. Munrypuna;
MarnuTtoropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

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

8. Konsima, JI.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOJUUECKUE YKa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsi OOYYaroIIMXCs BCEX HaIpaBICHHUI
NOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenms / JLI. Komsma, E.B. Tapaciok;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. U.
Hocoga, 2020. — 10 c. — TekcT : HemocpeaCTBEHHBIH.
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MPOIIECCHl: METOAMYECKas pa3padOoTKa K CaMOCTOSTEIBHOM paldoTe misg O0O0yJaromuxcs MO0 BCEM
HAIpPaBJICHUSM TOATOTOBKU M CIelUaibHOCTAM BeeX (opm oOyuenus / JL.I'. Konsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuid roc. texuudeckuit yH-T uM. I'. YI. HocoBa. — Marautoropck : MI'TY
um. I'. . HocoBa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIN.

10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE TIPOILECCHI: METOAUYECKHUE YKa3aHUs K
nabopaTopHoii paboTe MO IUCHUIUIMHE «XHUMHS» Uil OOYYalomUXCs 1O BCEM HAaIPaBICHHUIM
MOJArOTOBKM M CIEMHAIBHOCTAM Bcex (opm o0yuenus / O.A. Mumypuna, H.U. PoamoHoBa;
Marnurtoropckuii roc. texuudyeckuii yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — TekcT : HEOCPEACTBEHHBIMN.

r) [Iporpammuoe o0ecnieuenne u UuTepHeT-pecypcebl:

IIporpammHoe ob0ecniedeHue

HaumenoBanue o
1o Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Office 2007 |\, 135 o 17.09.2007 SecopouHo
Professional

7Zip CBOOOJTHO 0EeCCPOYHO

FAR Manager  |cBo60HO OeccpouHO

Bpaysep Yandex |cBobomHO OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

YHuBepcuTeTcKkas HHPOPMAIMOHHAS CHCTEMA

https://uisrussia.msu.ru

POCCHA
denepanbHblii  00pa3oBaTEeNbHBINA MOpPTA
Okonomuka. Conponorus. MeHeKMEHT
OneKkTpoHHbIE pecypchl Oubmmorexku MITY
um. [.1. Hocona
Poccuiickas T'ocymapcTBeHHass OuOnMoTeKa.
Karanoru
®denepallbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxaenne  «®enepanpubiii  mucruryr|URL: http://wwwi.fips.ru/
TTPOMBIIIIICHHON COOCTBEHHOCTH
Nudopmannonnas cuctema - EnuHoe OKHO
JIOCTYyTa K HHGOOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axagemus Google
(Google Scholar)
Hamuonanbuas
undopmanronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii MHJAEKC HAYYHOTO ITUTHPOBAHMUS
DOnekTpoHHas 0a3a MEPUOIUYECKUX H3AaHHUI
East View Information Services, OOO
9 MaTepHaJIbHO-TEXHHYECKOE o0ecredeHne TUCHUTTHHBI (MOLYJIs1)

~ |http://ecsocman.hse.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

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

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

https://dlib.eastview.com/

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrneucHue JAUCIMITIIIMHBI BKJIIHOYACT:


https://uisrussia.msu.ru/
http://ecsocman.hse.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHaleHue ayIUTOpPUU: MYJIBTHUMEIUMHBIE CpeACTBAa XpaHEHHUs, TMepeJaud u
npecTaBieHust uHGopMauu

2. YueOHbIE ayAUTOPUH IS TIPOBEACHHUS JTa0OPATOPHBIX 3aHATHH, TPYIMIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEr0o KOHTPOJS W MPOMEXKYTOYHOH aTTECTAllHH.
Ocnamenue: OOopynoBaHue ISl BBHITIOJHEHHS JTA0OPATOPHBIX pabOT, XMMHUYECKas IOCY/Ia,
peakTuBbl, HarsiHpie MaTepualibl: TaOJIHIIBI, CXEMBI, TUIAKATHI.

3. [Tomemenus st CaMOCTOATENBHOM pabOTHI 00YyUaIOIIUXCSL.

OcHamienue ayauropun: [lepconansabie komnbioTepsl ¢ makerom MS Office, Brixomom B
WHTepHeT M C JOCTYIOM B 3JEKTPOHHYIO HMH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay
YHUBEpCHUTETA

4. TlomemeHust JUii XpaHEHUS W TNPOYUIAKTHYECKOTO OOCTYKHUBaHHS y4eOHOTO
00opynOBaHUs.

Ocnamenue aynuropun: Crenaxku, cel(bl A XpaHEHUs y4eOHOro o0OpyIOBaHMS.
WHCTpyMEHTHI 1151 peMOHTa JIaO0paTOPHOTO 000PYAOBAHHS.



INPUJIOKEHUE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITEILHOI padoThl 00y4aroImuXxcst

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYIUTOPHYIO, IIPOUCXO/SIIYI0 BO BPEMS MIOATOTOBKH 00Y4YalOIIMMUCS OTYETOB 110 JJaOOPaTOPHBIM
3aHSTHUSIM U IIPU 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 MIyOOKOr0 MOHUMAaHUS U3YYEHHOTO MaTepraiia. MakcumanbHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

Bueaynutopnas camocrosiTenibHas paboTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE M3Yy4EHUS
JUTEPATyphl IO COOTBETCTBYIOUIEMY pa3iely C MpopabOTKOH MaTepuana; opOpMIICHHS OTYETOB II0
71a60paTOPHBIM padOTaM U BBINOJHEHUS JOMAITHUX 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
KOHIICHTPALIUI

JlaboparopHast pabota Ne5 «DnekTponutudeckas AUCCOLHALIHS

JlabopaTtopHas padota Ne 6 «I'unponus conei»

JIaGoparopHas pabota Ne7 «KomriekcHble COeIMHEHUS»

JlabopaTtopHas pabota Ne8 «KosuionaHabsie pacTBOPBD)

JIaGoparopHas paboTta Ne9 «OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMN»

JlabopaTtopHas pad6ota Nel0«DneKTpOXUMHYECKUE TTPOLIECCHI»

JIaGoparopnas pad6ota Nel0 «Koppo3ust meTanion»

KoHTpoJsbHbBIE BONPOCHI 1151 3AIHUThI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COeIMHECHUI»

Uro Takoe okcuanl? Ux knaccudukanus. Homenkmnarypa.

[Tepeuncnute OCHOBHBIE XUMUYECKUE CBOMCTBA OKCHJIOB.

Uro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.

[IepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHMIA.

Uro Takoe kucnotel? Mx knaccudukarus. Homenknatypa.

[Tepeunciure OCHOBHbIE XUMUYECKUE CBOMCTBA KUCIIOT.

Uro Ha3biBaroT cosimu. Ux knaccudukamnms. Homenknarypa.

[IepeuncinTe OCHOBHBIE XHMUYECKHE CBOMCTBA COJIEH.

Kaxkas renernyeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTraHUYECKUX COCTUHEHH?

CoNoUOR~wWNE

«OnpenesieHue JHTAJIBIINH PACTBOPEHHUS M JHEPTHH KPUCTAIHYECKOH PeleTKI»

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmonuHaMuyecke napaMeTpsl M QyHKIUU COCTOSIHUS CHCTEMBI.
OHTanenus 00pa3oBaHUs BEILIECTBA.

TennoBoi 3 PexT XMMUIECKOMN peaKIuu.

@DaKTopbl, BAUSIOMKE HA TETIIOBOH 3(h(HEeKT XUMUUECKOH peaKIHH.

ko E



6. Chopmynupyiite 3akoH [ecca.
7. Kakune ciencTBusa BeITEKAIOT M3 3aK0HA [ ecca.
8. DHTponus KaK (YHKIHS COCTOSHUS 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

«IIpuroroBiieHHe PACTBOPA U YCTAHOBJIEHHE €r0 TOYHOIH KOHIEHTPALUI)

1. Ilepeuncanure 0OCHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALUN PACTBOPOB.

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

3. Kak paccumrath Maccy pacTBopa, €CIM H3BECTHAa MAaccoBas JOJS PacTBOPEHHOTO
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'IeKTpO.]'IHTI/[‘-leCKaﬂ AHCCOH AU

Kakwue BemecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?
Yro Takoe 3MEeKTPOIUTUYECKAs JUCCOLUAIUS?
UYTo Ha3BIBAIOT CTENICHBIO AUCCOIALINH HIEKTPOIHTA?
Kakue 311eKkTponuThl OTHOCATCS K CUIIbHBIM?
B kakom ciyyae peakiiid HOHHOTO oOMeHa MPOTEeKarT HeoOpaTuMo?
Kakue BemiecTBa B MIOHHBIX YPaBHEHUSX 3aMMCHIBAIOT B MOHHOM Buje?
Kak nuccounnpyroTr am(oTepHbIe 3IEKTPOIUTHI?

NookrwnpE

«I'mapoan3 cosein»

Uto Takoe rugposnu3 coyeu?

Kaxkue conu noaseprarotcst ruiponusy?

Kax onpenenuts cpeny pactBopa conu?

UTo Takoe WHIUKATOPHI?

KonnuecTBenHas xapakTepucTHKA THAPOIIH3A.

Kak paccuutarb KOHCTaHTY ruaponn3a’?

Kaxkue akTopbl BAUSIOT Ha CMEIIEHUE PABHOBECHUS PEAKIIUH THAPOTN3a COTU?
[Ipu kakuX yCIOBHUSX MOYKHO YCUIIUTh THAPOJIU3 CONU?

Kak MoxHO 0cmabuth ruapoanz?

CoNoR~WNE

«KommiekcHbIe COCAMHCHU SN

YT0 Takoe KOMIUIEKCHBIE COETUHEHUA?

Knaccugukanus KOMIIJIEKCHBIX COSAMHEHUH.

[TpuBenuTe peakiyst MOTy4IEeHUS KOMIUIEKCHBIX COSAMHEHHH.
Kakue noHbl MOTYT OBITh KOMIUIEKCOOOpa3oBaTEIsIMH?

el A =
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CoNor~wNE

ONoa~wWNE

el

4.

Kak nuccouuupyroT B pacTBOpe KOMIUJIEKCHBIE COCTMHEHUS?
UT0 Takoe KOHCTAHTA HECTOMKOCTH KOMILJIEKCHOTO COEIUHEHNUS?
Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COeAMHEHUS?

«/lucnepcHble cucTeMbD)

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

CriocoOsl MoTydeHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHue KOUIOUIHBIX YaCTHLI.

Y CcTOWYUBOCTh KOJUIOMAHBIX CHCTEM.

Koarynauus komnonaos.

Koarynsauus KoJutouaHbIX pacTBOPOB AIEKTPOTUTAMHU.

[TpaBumno lyneue — N'apau. Koarynupytromas criocoOHOCTb.
B3anMHuas koarymsnusi.

«OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKkuuumn»

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?

«3.]'ICKTpOXI/IMI/I'-IeCKI/Ie nmpoueccbn»

DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXUMHYECKUX TPOIIECCOB.
lanpBarmveckwmii anement Jdanuaisa — Sxoown.

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.

«Koppo3ust MmeTa/s10B»
Uto Takoe koppo3us?

Kakue BUJIbI KOPPO3HHU BaM HW3BECTHBI?
QHGKTPOXI/IMI/I'-IGCKaH KOppo3us. AHOIIHOE OKHCJICHHE MeTaa U KaToOJHOC BOCCTAHOBJICHUC

OKHCIHTECIIA.

4.
S.
6.

[lepeuncnure ciocoObl 3aLTUTHI METAJIIIOB OT KOPPO3HH.
[ToueMy Bo3pociia CKOPOCTh BBIICICHHS BOJOPOIa TIPU JOOABICHUH COJIN?
CpaBHUTE Pe3yIbTATHI OMBITOB IO KOPPO3UH MTPY KOHTAKTE JKeJie3a U LIMHKA, U JKeJle3a U METHOU

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

BapHaHTbl TeMAaTHYEeCKHUX JOMAIIHUX 3aJaHUM IJI caMOCTOSATEIbLHOM paﬁoTbI CTYACHTOB IO

TeEMaM



Jlomamnee 3agaaue Ne 1
no TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe « XuMudecKkas TepMOJUHAMUKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Jusa peakunn CHy oy + CO; ) = 2 CO (y + 2 H; () onpenennte BO3MOKHOE HalpaBJICHUE
CaMOTIPOM3BOJIBHOTO TEUCHUSI PEAKIIMHU MPU CTAHJAPTHBIX YCIOBUAX M Mpu  Temreparype T = 927 OC,
€CJIM TETUIOBOU 3P (dEKT peaKkIuu 10 3aJaHHON TeMIIepaTypbl HE U3MEHHUTCS. Y KKUTE: a) BhIICIACTCS
WIM TIOTJIONIACTCS JHEPrHsi B XOJ€ peakuuu; O) NMPUYMHY HAWJACHHOTO HM3MEHEHHS SHTPOIUH.
PaccuunraiiTe TemmepaTypy Hadajia peaKiuu.

3agayga Ne2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO(y = Ca(OH)3 () + CoH; (1), monb3ysch
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMS pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS HITU
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgadga Ne3

[To TepMOXUMUYECKUM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hyy + COz )= CO ( + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) Hp ® T Y0, = H,O () AH =-241,9 x]Ix;

6) 2 CO () + 02 ) — 2 C02 (™) AH = -566,2 KI[)K

Jlomamnee 3aganue No 2
o TeMe « XuUMHYECKAsA KHHETHKA)

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oreHuBaercsa B 1,5
6amna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6am.

3amaya Nel

Peaknusa nporekaer no ypasHeHuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa mnpopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiluu, €Clu YBEJIMYUTh JaBlIeHHE B CHCTEME B JiBa pa3a?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIUYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPDUIIMEHT CKOPOCTH peakinu paBeH 2. Bo cKoJIbKO pa3 U3MEHHUTCS
MIPU 3TOM CKOPOCTh PEaKITuu?

3amaua Ne3

Haiinute HavaibHBIE KOHIIEHTPAIIUN NCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), €cnmu paBHOBECHBIE KOHIIEHTPALMK PEArMPYIOIIUX BELIECTB PABHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKIIAN:

N2(r) +3 H2(r) =2 NH3(1—)’ AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) =CO, o T Hop, AH =-41,1 k]I x.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IIOCTOSHHO, O) MPHU TMOBBIIICHUU MAaBJICHUS, €CIH TeMIepaTypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ) THUTP; 1) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSApPHBIC W HAINWIIATE COKPAICHHBICE WOHHBIC YPaBHCHHSI peaKIuid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJEKYJISPHBIX YPAaBHEHUS PEAKLU K CIEITYIOIIUM HOHHBIM:

Ba®* + CrOs~ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H"— Zn** +H,S

3amaua Ned

Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakwue u3 ciemyrommx coneit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
WMOHHBIE U MOJIEKYJSIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYMOMmUX coneil. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Bozbl pactBopsiercst 2,17 T 3Toro
COEJIMHEHHS.

Jlomamnee 3aganue No 4
I10 TEME «I[ncnepcmﬂe CUCTEMBD»

3anaua 1
3o0Jb MONYYEH NyTEM CMEIIMBaHUsl pacTBopa A u pactBopa B. Omnpenenurte 3apsii 4acTUIl

MTOJTYYEHHOTO 30JI51 M HAIUIIATE (POPMYITY €r0 MUTICIUTHI.

PactBop | Va, C, PactBop Vg, C,
Bap. . A MIT MOJIB/TT B MIT MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K5SO, 10 0,04 M
3amaga No2

Hanummre hopmyiny MHULIEUIBI 3015, TOJXYYEHHOTO IPU MOCTETNIEHHOM MPWJIMBAHUHN K BOJAHOMY
pacTBOpy MEPBOM COJM, B3ATOW B M30BITKE, pa30aBICHHOTO PAacTBOpa BTOPOW COJIM. YKAKUTE 3HAK
3apsaga KOHHOHI[HOﬁ HJaCTHUIIBI. Kakoii wu3 OJICKTPOJIUTOB  ABJISICTCA HaI/I6OHCe 3KOHOMHWYHbBIM
KOarysiasiTOpoM 3TOro 3071517



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

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

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

Jlomamnee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/IbLHbIE ITPOLECCHI»

B nomamnem 3aganuu no teme «OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI»: TTEpBas 3a7a4a
ornieHuBaeTcs B 1,5 6amia; Bropas — B 2,5 O6aiia; Tpetbs — B 1 Oai.

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

YKaKUTE THIT KOKIOW PEaKIUu.

PaccunraiiTe SJIGKTPOABIDKYIIYIO CHIIy M ONPEICIIUTE HAMpaBICHUE CaMOIPOU3BOIHHOIO
NPOTCKaHWs  TIEPBOM  pEaKkUWW  TNPH  CTAHJAPTHBIX  YCIOBHUSAX,  HUCIOJNB3Yysd  3HA4YCHUS
OKHCIIUTEILHO-BOCCTAHOBHUTEIbHBIX IIOTEHI[HAIOB:

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 ypaBHEHHS OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO, + NaNO, + H,O—

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + Na)S,0g+ NaOH —

Bi 203 + C —

Mg + HN03 (pa36)_’

3amaga Ne3

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

Jlomaimnee 3aganue Ne 6
10 TEMeE «3.11eKTp0ngnqec1me CUCTEMBD»

B momarrneM 3aaHuu 10 TeMe «DJIEKTPOXUMUYCSCKUE CHCTEMBIy: ITepBast 3a/1avya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 Gamna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPAaBHEHHS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOPAa3yIoIIel peakiuu, MpOTEKarolieil Mpu paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHUECKOrO 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSX.

[IprHSAB TOTEHIMAI aHOJA PAaBHBIM CTAaHJAPTHOMY 3HAYCHHUIO, PACCUMTAMTE KOHIIEHTPAIHIO
KaTHOHOB METaJlla B KaTOJAHOM pacTBope, pu KoTopoit DJIC rajibBaHHYECKOTO JJIEMEHTa YMEHBITHTCS
Ha 0,02B.

3amaya No2



[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYISpPHBbIE YPAaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU AJIEKTPOXUMHYECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) BO
BJIQ)KHOM BO3/yXe€.

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

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHME PEAKLIUMU, IPOUCXOIAIIEH TP 3JIEKTPOJIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJyYEHHOTO Ha KaToJe MPH DIICKTPOJIH3Ee
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

YkakuTe BO3MOKHBIE IPUUNHBI YMEHBIIIEHUS BBIX01a METAJJIA IO CPABHEHUIO C PACUETHBIM.

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

XumMuveckasi TepMOTAHAMHUKA

B tecrax mo teme «XuMHYecKas TEPMOAMHAMUKAY: IIEPBBIC IIECTh 3adaHnil onieHnBarTcs B 0,5
Oaia, cenpbMoe — B 1 0ain1, a BOCEMOE, AEBITOE U IECATOE 3aaaHusd — B 2 Oaia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cuUcCmemMa O3HAYaeT:
a) HUCXOJHBIC PeareHThI
0) MPOAYKTHl XUMUYECKOW peaKuu
B) PEaKIMOHHBIN COCYT
I) HCXOIHBIE PEareHThl U MPOAYKTHl PEaKIIuu
2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3aIIUCBIBACTCS TaK:
a) PV =vuRT B) K = Agp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBIMS PEaKIIMOHHOHN cucTeMbl noBelmaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIUS PEeaKIMOHHON crucTeMbl yMeHbInaeTcs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOIN CHCTEMBI MOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcr B) Q 1003°"°
6) AHozgg P) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIHUH SBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 Np+ 3/2 H,=NH3 , AH = — 46 K]I»x/mMomb
0) H,+4/20,=H,0, AH = -242 K]JI»/Mo01b
B) /2 N2+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>x/momb

6. Kakas u3 HanmuMcaHHBIX HIDKE peakiMii OTBEYaeT TeIuloTe oOpa3oBaHMs OKcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoThI.
OuTanenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Husa peakmum  NiO ) + C pagumy = Ni o + CO (. Onpeznenure BO3MOXKHOE HAIpaBICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHUs sHepruum ['mOOca mpu cTaHAAPTHBIX YCIOBUSX,

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 u3MeHseTcst SHTPONHUS IPU PA3TI0KEHUN KapOOHaTa KabIus?
a) yBeIMYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHu4YecKkass KHHETHKA

IIpY TeMIEepaType

B Tecrax mo reMe «XHUMHYECKask KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOE H MATOC 3aIaHuUs
ouenusarorcda B 0,5 6aia; mecroe, ceAbMOE, BOCbMOE, IEBSITOE U JecsiToe — B 1 Oaiu1, a oAuHHAaAIaToe

—B 2,5 Oamna.

Tect Ne 1

1. Pazgen XHUMUU, H3y‘IaIOHlHﬁ CKOPOCTHU U MEXAaHNU3MbI XUMHUYCCKUX peaKHHfI, Ha3bIBACTCsA

a) XMMHAYecKast TepPMOIHHAMHKA

0) TEpPMOXUMHS

B) XUMHYECKas KHHETHKA

2. CkopoCTb XMMHUYECKOH peaKiyu — 3TO ...

a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB

6) N3MCHCHHUEC KOJIMYUCCTBA BCUICCTBA PCATCHTOB (I/IJ'II/I HpO,Z[YKTOB) pCaKknuu B €AMHUIY BpCMCHU B

enuHNIle 0o0BeMa

B) KOJINYECTBO BEUIECTBA POIYKTOB PEAKLIMN K MOMEHTY OKOHYaHMsI peaKkLuu
3. B kakux eguHHUIIAX BBIPAKAETCS CKOPOCTh XUMUIECKOH peaKinm?

a) MOIb 1 ¢

0) Ge3pa3zmepHast BeIMUYUHA

B) MOJIb" C

4. Ot kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocTtossHME  XUMHYECKOTO  pPAaBHOBECHS  OOpAaTHMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPAIUSIMH MPOIYKTOB peaKuu

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anmuceiBaeTcs BhIpakeHUE I CKOPOCTU PEAKLIUU

4 NO o T 6H,O0=4 NH3(r) +5 Oz(r)

KOJINYECTBCHHO



a) V = k[NO]*[H,0] 6) V = k[NH;3][O,] B) V = k[NO]*[H.0]°

7. Kak 3anuiercs BeIpaKeHUe 7151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TerioBoro dddexra peakiun?

ayl K "
4
0)2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI pEaKINK

9. YT0 MOXHO CKa3aTh O peaKIiu, N300paKCHHOM Ha IuarpaMmMme K Borpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBuomecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIAaeTCs BICBO.
a) IPU IOHW)KCHUH TeMIIepaTypbl
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPH MOBBIIICHUY JIaBJICHUS
11. Jinsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HexoTOpO# TeMmepaType KOHCTaHTa PaBHOBECHs
paBHa 0,8. PaBHOBecHass KOHIEHTpallus BoAOpoAa paBHa 1,2 Monb/n. Beruucnure HCXOAHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3agaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. Inst ypaBuenus peaxiun Cu SO4 + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 mu 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
1 2)2 3)11 4) 13

4. Ins monmasyienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBHUTbH COJSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBHUTH paCTBOP BOAOK



4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JMCCOIMUAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) macchl BEmEecTBa K Macce BOJIbI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCH ...
1) ruapoKCUa aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpUa KaabIIHsI
4) MapraioBas KHCJI0Ta
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) snekrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.35ayenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuudeckuii yausepceuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBID»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC U ICCTOC 3aJaHusd - 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 CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsan?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. Jlnsg Kakoro 3JeKTPOJUTA IMOPOT KOATYIISAIIMU KOJUIOUIA C MOJIOKUTEIILHO 3apsyKEHHOM YacTHIIEi
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIb HOHHOTO cTa0uan3aropa?
1)  xmopun xene3a (111)
2) Bom;a
3)  rUApOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cynbdarta xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JUCIIEPCHOM (hasbl IPH IEKTPpOH3e?

1)  HaxXomATCs B COCTOSHHM JMHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHony

B nBe k01061 HanmuTO 1o 50 Mt 307151 THAPOKCHAa xelne3a. [1jis Toro 4Toobl BbI3BaTh KOATYIISILIHIO
3011 TOTPeOOBANIOCH J00aBHUTH: B nepByto — 5,3 M 1H pacTBopa xmopuaa kanus; B Apyryto — 18,7
M 0,001H pactBopa docdara HaTpus. BeraucauTe mopor Koaryasiui Kaxaoro dJIEKTPOJIUTA.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B tecrax nmo teme «OKHMCIUTETHLHO-BOCCTAHOBUTEIIbHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsSTOE — B 2,5 0ajUIOB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...

\9)

(98]

o)

o0

\O

1) yBeaMYMBAaeT CBOKO CTEICHb OKHCICHHS
2) TPUHHUMACT 3JICKTPOHBI
3) oTmaer CBOM ANIEKTPOHbBI
. IIponecc BOCCTaHOBIIEHUA UMEET MECTO B Cllydae, KOrja ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B OJIOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HIOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHMYHBACTCSI
. I3 mpencraBineHHbIX HUXKe peakunii kK OBP nucnponopuinoHupoBaHUsS NPUHAIIIEHKHUT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKON CHCTEMbI

. CTeneHn OKHUCIICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...

1) a)-2;6)-2
2) a)—-2;06)+2
3) a)-2;0)-1

. [lepmanranat kanus B OBP, npoTekarommx B KUCION cpeie, BOCCTAHABIMBAETCS JI0 ...

1)  xaruona Mn?*
2)  Manrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peaknuu, mporekaromieii mo cxeme Cr,S; + KNO; > K,CrO4 + K;SO4 + NO okucienuro

MIOJIBEPTAIOTCS CIICTYIOIIUE HIIEMEHTHI ...
1) asorucepa

2)  cepau XpoMm

3)  XpoM H a30T

. Cymma k03(ppu1IMeHTOB B peakiuu, MpUBEeHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuenton B peakiiun KMnOy4 + HClyopy = ... paBHa

1) 30 2) 26 3) 35

3J1e1ch0ngnqec1me CHUCTEMBbI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aJaHUs
oLleHUBarOTCs B | 6asut; TpeTke U 4eTBepToe 3a1anus— B 1,5 6ana; mecroe U ceapmoe — B 2 6aa.

Tect Nel
1. DnekTponHBII MOTEHIIMAT ONPEAESIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kamneiipona
3) Boabimana
4) Appenunyca
2. Paccunmraiite DJIC ranpBannmdeckoro siemeHta MQIMQ@SO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPONIM3e pacTBOopa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIoposa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHH dJICKTPOJH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakags w3 mnpuUBENEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HallpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bpluuciure Maccy IMHKA, MOJNYYEHHOTO TPU JJIEKTponu3e cyiabdaTa IUHKA, KOTOPHIHA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. TlpuBemuTe CXeMbl OHIIEKTPOAHBIX IMPOIECCOB U MOJEKYISIPHOE YpaBHEHHE peakIuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKONH KOpPpO3WH raibBaHomapsl Zn|Mg B CEpHOKHCIION
cpexne. B orBete ykaxkure cymmy K03 pUIIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8



MNPUJIOXKEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

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
KOMIIETEHITNHT

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:

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

Ilepeuenv meopemuueckux 60npocos:
1. OCHOBBI XMMHUYECKOM TEPMOJMHAMHUKHU: CHUCTEMa, TEPMOJAMHAMUYECKUE IapaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJIUHAMUKH.
2 OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
3 DHTAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.
4 OHntponus. YpasHenue bonbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKHU.
5 Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
6. Xumnueckasi knHetuka. CKOpOCTh XUMUUYECKOW peakiuu. CpeaHsast U UCTUHHAST CKOPOCTH
peakunn. Kunernueckas kpupasi.
7. CKOpOCTh peakliui U METObI €€ PeryIUPOBAHMUS.
8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.
9. DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzaropsl U KaTaIUTHYECKHE CUCTEMBbl. | OMOT€HHBIN KaTanus.

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

12. Xumuueckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOIO paBHOBECHS.

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

14. PactBopbl. CiocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.

15. PactBopb! 21ekTpoiauToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLMaluU. 3aKOH
pa36asnenus OcTBaibaa.

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

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

18.  uccoumanus Boasl. loHHOe npousseneHue Bojsl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

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

21. CtpoeHure KOTOUTHBIX YaCTHUL.

22. Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

23. OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE CBOICTBa BEIIECTB. Knaccudukanus

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIINHT
24, DIJIEKTPOXUMHUYECKUE CUCTeMBI. 3akoHbl Dapanesi. DNEeKTPOAHbBIN MOTECHIUA.
25. ["anpBannyeckuii anemeHT Jlanuasms SIkoOu.
26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKkTpoau3a.
27. DNeKTponan3. AHOJHBIA M KaTOJHBIA IIPOLIECCHI MPU 3IEKTPOSInU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Koppo3sus. Buasr koppo3un. CriocoObl 3auThl METAIOB OT KOPPO3HH.

Ilpumepnvle npakmuyeckue 3a0anus:

1. Onpenenure TEpMOIAMHAMUYECKYIO BO3MOXKHOCTD ITpoTekanus peakuun CaO ) + 2 Cy) =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHIapTHBIX YCIOBHAX. Paccuuraiite TemMnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 Hx/mons-K.

2. TomoreHHas peakuusi mporekaer mo ypaBHeHuto H, ) + L y = 2 Hly. Hauanpnas
KOHIIeHTpanuss Bojxopoaa 2,1 monbs/n, uoma 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. Paccumraiite crnemyromue KoHueHTpamuu moixyduBiierocs pactBopa: @(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH)) u N (H20); T.

4. Omnpenenure MNPOAYKTHl PEAKIHH B CIEAYIOMIMX B3auMoJehcTBUsIX. 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 ruaponunza coneil: KzPOs; NapSOy;
ZnC|2.

6. CocTaBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

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

7. HanucaTth 5JIEKTPOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYyMMAapHOU
TOKOOOpa3yrome peakuuu, BeIYUCIUTh DJC raapbBaHUYECKOTO HJIEMEHTa, €CIU KOHIEHTpaIluu
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

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 () onpeaennute BO3MOKHOE HalpaBIeHUE
CaMOIPOU3BOJILHOTO TEYEHUS PEAKIIUH [TPU CTaHIAPTHBIX YCIOBUIX U pu  Temmneparype T =927OC,
ecnu TeIioBOM 3(dekT peakuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCA. YKaKHUTE: a)
BBIICTISIETCS] WJIM TIOTJIONIATCS DHEPIHsl B XOJA€ pPeakiuu;, 0) MPUYMHY HAWJIEHHOTO W3MEHEHUS




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIIUN

O1eHOYHEIE Cpe€acTBa

HEOOXO0IMMOI
poOJIeMHOM
MIPOCKTUPYET
yCTpaHCHHIO

JUIA PCUICHUA
CUTyalluu, n
npoueccol IO  HUX

sHTponuu. Paccunraiite TemnepaTypy Hadaja peaKii.

2. BripaszuTe uepe3 KOHIEHTPAIMHU PEareHTOB KOHCTAHTHI PAaBHOBECHUS CIICAYIOIINX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE 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 CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakuwe u3 cienyrommux coiseit moasepratorcs ruaponusy: NaySiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpHBIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOIIMX coiel. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3ok rEIPOKCHIA MarHus mosydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsij 9acTUI] TMOJYYCHHOTO 30JISI U HAMUIIUTE
dbopMyIy ero MUIIEIUIHI.

6. PaccunraiiTe >JeKTPOABIKYIIYIO CHIY U ONpPEIETUTE HalpaBICHUE CaMOMPOM3BOJIHLHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, UCIOJNB3YS 3HAuCHUS
OKHUCIINTEIHLHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYISPHbIE YpaBHEHHUS pPEaKIuH,
NPOTEKAIOIIUX MPH 3JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BIIQXXHOM Bozzyxe. OnpenenuTe yOblIb MacChl aHO/Ia TIPY KOPPO3HUH B KUCIIOH cpene 3a 20 MUuH, eciu
cKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe AJIEKTPOHHO-MOHHBIE YpPaBHEHHS AJIEKTPOJHBIX IMPOLIECCOB (aHOA HHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH MpH dieKTposnie pactBopa CoSO4 Brramcnure
(bakTHYecKoe KOJUYECTBO MeTaylia, MmojydeHHoro Ha karoge mpu snektpoiuse Co(NOs),, ecin
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 PEIICHUS
MpOOJIEMHON CHUTyallud Ha OCHOBE

CHUCTEMHOTO u
MEXIUCHUIIIIMHAPHOTO  MOJXOJO0B;
CTPOMT  CLIEHapUH  peallu3aluu

CTPATCruun, OHNpCACIsAsl BO3MOIKHBIC

Ilpumepnvie npakmuyueckue 3a0aHu::

1. Onpenenuth, ¢ KAKUMU M3 YKa3aHHBIX HI)KE BEILIECTB MOXET B3aMMOJEHCTBOBATH PacTBOP
TUAPOKCUAA Kanus: WomoBomopoaHas kuciorta, ximopun meau (ll), oxcun yrmepoma (1V), oxcun
ceunua (ll), rugpokcun amoMuHus, ruapokcua aMMmoHusi. CocTaBbT€ ypaBHEHHUS BO3MOMXHBIX
peakuuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYISIpHOU (opmax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI Okcuma xene3a Fe3O, yriepomom mpm
CTaHJapTHBIX ycnoBusx, u Temneparype 1100 K. Peakiust Boccranosnenust Fe304: Fe304) +4C ) =




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIIUN

O1eHOYHEIE Cpe€acTBa

PUCKM U Tpeasaras IyTH
YCTpaHEHUS

ux

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

3. TemmnieparypHublit ko3 unmeHT peakuuu paBeH 2,5. Kak ©3MEHUTCS CKOPOCTh PEAKITNH: a) IPH
noBbIIeHHH TeMriepatypbl oT 60 mo 100°C; 6) npu oxJakXIeHUH peaknuoOHHON cMmecu OoT 50 10
30°C?

4. s obparumoit peakuun Fe304x) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHNe KOHCTAHTHI
paBHoBecust AH°, xk/bx = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLUEHTPALUU MIPOTYyKTOB
peaxiuu.

5. Ilpm mnpoKaJMBaHMM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCsi B KOHIEHTPUPOBAHHOW CEpHOM KHUCIOTE€ M CIUIABISETCS CO IMIeNoublo. YTo
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 KOJHUYECTBE BbIIENATCS Mpu npoxoxaeHuu 48250 K
aJeKTpUYecTBa 4epe3 pactBop xisopuaa mapranua (l1)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AnroMuHUM ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOM
KHUCTIOTHI ¥ aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMbI SJIEKTPOXHUMHUECKON KOPPO3HH.

9. [IpoBecTr aHaIM3 BIUSHUS KOHIEHTPAIMKA HAa CKOPOCTh XHUMHYecKor peakmuu Na,S;03 +
H,SO4 = S + SO, + NaySOs4 + HyO mo skcnepumeHTanbHbIM JaHHBIM. [IpoBectu 00paboTKy
MOJIYYEHHBIX JIAHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAIMOHHBIX TEXHOJIOTHIA.
Pe3ynbTarhl ONTOB MpPEACTaBUTH B BUJIE TAOTHUIIBI 1.

Tabmuna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
OITBITa Na,S,04 H,O H,SO, Na,S,03, 102 | mosmBnenus peaknuu, 102,
MOJIB/JI 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 KOMIICTCHII U

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




0) Ilopsiok MpoBeaeHUsI MPOMEKYTOUYHOM aTTeCTAIUU, IOKA3ATeJ U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHas arrecTalysl MO JUCHUIUIMHE «XHUMHUS» BKIIOYACT TEOPETUUYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJ]aHusl, BBISBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U BIIaJCHU, MPOBOIUTCS B hopMme
3aueTa.

3aueT 1Mo JaHHOW AMCUHUIUIMHE IMPOBOAMUTCA B YCTHOW (opme Mo Omieram, KakIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

«324TEHO0» - OOYYaIOUIUICS JIEMOHCTPUPYET MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUEC OTHACJIBHBIX 3HaHI/II\/JI, YMGHHﬁ, HAaBBIKOB, O6y‘-IElIOIIIHI71C5I HUCIBITHIBACT 3HAYUTCIIBHBIC
3aTpyJHEHHS PU ONIEPUPOBAHUY 3HAHUSMU M YMEHHUSAMH IIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU;

«He 32a4TeHO0» - O0yJAIONTUICS HE MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



