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JIMcT akTyanu3anum padoueii mporpaMMal
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y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
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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
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucuumiraa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTebHOM
IPOTPaMMBI.

Jis  u3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(OPMHPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUINH/ TPAKTUK:

Jnsg  u3ydeHuss TUCHUIUIMHBI  HEOOXOMWUMBI  3HAHUS, YMEHHS W  BIAJICHUS,
chOpMUPOBAHHBIE B PE3YJIbTAaTe IMOJYYCHHS CpeqHero (MoJHOro) oO0mero oO0pa3oBaHHS IO
JTUCHIUTUTAHAM «XHAMUSD).

3HaHus (YMEHHS, BIAJICHUS), TIOJYYCHHBIC MPH M3YYCHUU TAHHOW TUCIUIUIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3YUCHHST TUCIUTUINH/TIPAKTHK:

CrpourenbHble MaTepHaIb

be3onacHOCTb )KU3HEACATEIBHOCTH

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

OIIK-1 CnocobeH pemath 3a1a4u MpopeCcCHOHATBHON ASSITETbHOCTH HAa OCHOBE UCIOJIb30BAHUS
TEOPETHYECKUX M TMPAKTUUYECKHUX OCHOB €CTECTBEHHBIX W TEXHMUYECKMX HayK, a TaKKe
MaTEeMaTHUYECKOro amnmapaTa

OIIK-1.1 Onpenensier XapakTepUCTUKH (DU3MYECKOIO M XMMHUYECKOIo Ipolecca
(s1BJIEHUS), XapaKTEPHOTO ISl 00bEKTOB MPOECCHOHATBHON AESITEIbHOCTH,
HAa OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAILHBIX HCCIIEI0BaHUI

OIIK-1.2 Hcrnonb3yeT TeOpeTH4eCKUEe OCHOBBI TEXHUYECKUX HAYK I IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTMI HA peallbHbIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer mHKeHepHBIE 3aJaud C NOMOIIBIO MAaTEMaTH4ECKOro amnmapara
BEKTOPHOW anreOpbl, aHATUTUYECKOM TEeOMETpUM M MaTeMaTHUYECKOTO
aHam3a

OIIK-1.4 Pemaer teopernueckue 3amaud B OOJACTH TEIJIOTEXHUKH, THAPABIUKH,

TGHHOMaCCOO6MeHa, HCIIOJIb3YA d)YH,HaMeHTaHBHLIC 3HaHUA




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mias Tpy10€MKOCTh AUCIIUTUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMI] /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHas paboTa — 37 akaJl. 4acoB:
— ayauTopHas — 36 akaj. 4acos;

— BHeayuTopHas — 1 akaj. 4acos;

— caMocTosTeIbHas paboTa — 35 akaJl. 4acoB;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas g s
KOHTAKTHas paboTa E £ dopma TeKyIIero
Paznen/ rema § (B axa. vacax) E g‘ Brn . KOHTPOTIA Kox
N — : g ©| caMOCTOATENbHOM | - yerepaeMoCTH 1 KOMITETEHIHII
@) g £ paboThI MIPOMEKYTOUHOM
Tex. | 120 | mpakr. = aTTecTaluu
3aH. 3aH. | &
1. Xumus
odopmieHHe
oT4era 1o
1a00paTOpHOI
pabore; 3ammra
- pelieHue nabopatopHoi OIIK-1.1,
1.1 1. Xumuueckas TepMOTHHAMUKA 4 4 6 JIOMAIIHETO pa6otsl. Jomamuee| OITK-1.2,
3amanug Ne 1; 3aganne Ne 1. OIIK-1.3
- camocrositensHoe| TecTupoBaHue.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
odopmiieHue
oT4eTa 1o
71a00paTOpHOI
pabore; 3ammra
- peuieHue nabopatopHoi OIlK-1.1,
1.2 2. XumMunueckass KHUHETHKA 1 2 2 6 JIOMAIIHETO pa6otsl. Jomamuee| OITK-1.2,
3agaHus Ne 2; 3amanue Ne 2. OIIK-1.3
- camocrositensHoe| TectupoBaHue.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
- oopmnenue
oT4eTa 1o
71a00paTOpHOI
pabore; 3ammra
- peleHue nabopatopHoi OIlK-1.1,
1.3 3. PacTBOpSBI 4 4 6 JIOMAIITHETO pa6otsl. Jomamuee| OITK-1.2,
3amanus Ne 3; 3amanne Ne 3. OIIK-1.3
- camocrositensHoe| TecTupoBaHue.
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




odopmnenue

oT4eTa 1o
na6opaTop.Hoy1 3amura § OIIK-1.1,
1.4 4. TucniepcHBIE CUCTEMBI 2 2 6 padore; nabopatopHoi OIIK-1.2,
- CAaMOCTOSITEIIBHOE paboTHI.
N OIIK-1.3
u3ydenue yuebHoii| TecTupoBaHue.
Y HAYIHOH
JIUTEPATYPBHI.
odopmiieHHE
oTYeTa Mo
nabopatopHOn
pabore; 3amura
15 5. - pelieHue nabopaTopHO OIlK-1.1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 2 2 6 JIOMAIITHETO pa6otsl. Jomammnee| OIIK-1.2,
MPOIIECCHI 3amanus Ne 4; 3aganue Ne 4. OIlK-1.3
- camocTrostenbHOe| TecTHpoBaHUE.
U3ydcHHe y4eOHOMH
U Hay4yHOH
JUTEPATYPEI.
odopmieHHe
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura
- pelieHHe nabopaTopHO OIlK-1.1,
ifCTeMB?' SMeKTPOXHMHICCKHE 4 4 5 JIOMAIIHEr o pabotsl. JomamHee| OIIK-1.2,
3amanusa Ne 5; 3amanne Ne 5, OIIK-1.3
- camocrositennbHoe| TecTHpOBaHUE.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
HWroro no pazneny 18 18 35
Hroro 3a cemectp 18 18 35 3a4éT
HWroro no aucuumninHe 18 18 35 3aueT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUILUIMHBL «XWMHs» TPUMEHSAETCS TpaaULAOHHAsS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
M3JIOKEHUE Marepuana B JUCLUINIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE IMPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl WM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepuaj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe MecTo B mpoliecce MpernojaBaHusl JUCUUIUIMHBL «XUMUS» 3aHUMAOT JIEKIHUHU C
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XUMHUYECKOIO OKCIIEPUMEHTA, KOTOPBIA I103BOJISAET
HauOoJiee MOJIHO PeaTu30BaTh METOJ IMPOOJEMHOIo OOYy4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO0 JAEMOHCTpAlMi SBJICHHWMA, PEaKIHWid WIH IpoleccoB. Bo3MoxHO oOBeAMHEHUE B
JEKIUOHHOM H3JIO)KCHUU IIPUEMOB MBICICHHOIO M PEAJIbHOIO JKCIEPUMEHTA, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATH 3HAHHS 00JIee BEICOKOM CTENIEHH 0000IIEHHOCTH.

Jisa peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOIUU
MIPOBOJATCS JICKLIMU-BU3YAIIM3allUH, B XOJI€ KOTOPBIX M3JI0KEHHE TEOPETHYECKOr0 Marepuaia
COIIPOBOXAAETCS PE3ECHTALUEN.

JlexunoHHBIN MaTepHall 3aKpervisieTcss B XoJe Jab0opaTopHbIX padoT, B XOJ€ KOTOPBIX
yyeOHasi paboTa MPOBOAUTCS C pPealbHbBIMM XMMUYECKMMHU BemiecTBamu. Ha maGopaTopHbIx
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/JaHUS 1O NPOMIEHHONH TeMme.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAUMMO NpEeABAPATb HHCTPYKTAXEM IO IMpaBHIaM
6e3omacHoil paboThl B XUMUYECKOH JabopaTopur. OCHOBHBIM yCJIOBHEM JIOITYCKa CTYJEHTOB K
nabopaTopHOil paboTe sBisgeTcs HUX 00s3aTelbHas IOArOTOBKA K HEHl C coCTaBiIeHHEM
TeopeTudeckoro BBeaeHUs. [Ipu mpoBeaeHMM 1a0OPATOPHBIX 3aHATHM HCIIOJIB3YETCS METOJ
KOHTEKCTHOIO0 OOY4€HHUs, KOTOPbII HO3BOJISIET YCBOUTH MaTepHall IyTe€M BBISBICHUS CBs3eil
MEX/1y KOHKPETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neisecooOpa3zHo UCIOIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aMMOOOYyUeHHUs (TapHYyI0 paboTy) TpeX BUJOB: CTaTHYECKas 1apa,
JMHAMUYECKas mapa, BapualloHHas 1apa; COBMEIIas €¢ ¢ TEXHOJIOTHeld MOYIbHOTO O0yUYCHHUS.
BbinmonHuB skcnepuMeHT, obOydarouuecs (GopMylupyroT 0O0O0OIIEHHBIE BBIBOJBI 110 CEpUHU
OTIBITOB, HCIOJb3YysI IPUEMbI aHAIIOTMH U CPABHEHHSI.

CamocrosTenbHas paboTa oOyyaromIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0(OpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HayyHOH JHUTEepaTyphl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOTOBOM aTTEeCTaLUH.

CamocTrosTrenbHas paboTa 00ydaromUXCcsl AODKHA OBITh HallpaBlIeHAa Ha 3aKPETICHUS
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MpernoaaBaresieM, Ha MpopaboTKy TeM, OTBEJCHHBIX
Ha CaMOCTOATEIbHOE H3yU€HHUE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHATHSM, BBIIIOJIHEHUE
JOMAIIHUX 3aJlaHUi M MOJATOTOBKY K PYOSKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. I[Tomumo
3TOro, oOydvaromuecs NpPEICTaBIISIOT PE3yJIbTaThl CBOEH CaMOCTOSATENbHOW pabOThl B BHJIE
IIPE3EHTALIUMN.

[Tpu mpoBeneHUM pyOEKHOTO M 3aKIIIOUUTENBHOIO KOHTPOJIS OCHOBHBIMHU 3aJadyaMy,
CTOSIIIMMU TIepe]] MpenojaBaresieM, SBISIOTCS: BBIABICHHE CTENEHHM NPaBHIBHOCTH, 00beMa,
rIyOWHBI 3HAHUN, YMEHHUH, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiiy C BBISIBICHUEM
CTETEHH CaMOCTOSITEIbHOCTH B IPUMEHEHNH MOJTY4YEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
¢dopmamu koHTpOJs. OOyuarommMes TpeAsaraloTcsl TeCThl M 3afaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3MPOBAHHOW CHCTEMOI TpoBepKHU. B oTimyne oT 00bIYHOTO TECTUPOBAHUS TAKOM



Croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOUTH TeCT, MpOoaHAIU3UpPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOANYEeCKOe 00ecnevyeHue CaMOCTOSITeILHOI padoThI 00y4Yalommxcst
[TpencraBneno B npuiaoxxeHuu 1.

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

8 YueOHO-MeTOAHYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUITIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. T'enbdman, M. Y. 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 (mata ob6pamienus: 07.03.2024). — Pexum gocryma: ist
aBTOPH3. I10JIb30BATEIIEH.

2. Xumus : yaeOuuk s By3oB / FO. A. Jlebenes, I'. H. ®anees, A. M. T'onybes, B. H.
[amoBain ; mox obmel penakuuei I'. H. ®aneea. — 2-¢ u3x., nmepepad. u gorm. — MockBa :
WznarensctBo FOpaiit, 2023. — 431 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-02453-1.
— Tekcr : oanekrponnsii // OO6paszoBatenbHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61E88 (mata oOpaiueHus:
07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Konspna, JI. I'. Xumus : yueonoe nocobue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Marnutoropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI1. 3KkpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOpamicHus:
07.03.2024). - MaxkpooObekT. - TekcT : amekTpoHHbIA. - CBeACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

2. Mymnuna, 3. P. OCHOBHBIE KJTacChl HEOPTAaHUYECKUX COEIMHEHHH | yueOHOe mocodue
(st By30B] / O. P. MysnuHa ; MarHUTOrOpCKUii rOCY1apCTBEHHBINH TEXHUYECKHH YHUBEPCUTET
um. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arx. ¢
tutyn. 9kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (narta
obparmienus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepMouHaMuKa . npaktukym / D. P. Mymnuna, O. A.
MumypuHa ; MarHuTOropckui roc. texuudyeckui yH-t uM. I'. M. HocoBa. - Marauroropcex :
MI'TY wum. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obparienus: 07.03.2024). -
MaxkpooObeKT. - TekcT : anmeKTpoHHBIH. - CBeneHus noctynHsl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumuueckass kuHeTuka. COCTOSIHME XMMHUYECKOTr0 pPaBHOBECHUS
npaktukym / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; MaraHutoropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocona, 2019. - 1
CD-ROM. - 3arin. c THUTYIL DKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata oopamenus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aeKTpoHHbIH. - CBeieHus qoctynHbl Takke Ha CD-ROM.

5. Mensnuk, H. JI. PactBops! : mpaktukym / H. JI. Mensnuk, 3. P. Mymuna, O. A.



Muiypuna ; Marautoropckuii roc. Texuudueckuit yH-T um. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIH. - CBenenus noctynusl Takke Ha CD-ROM.

6. Mensauk, H. JI. JIluctiepcusie cuctemsl : npaktukyMm / H. JI. Measauk, D. P. Mysuinna,
O. A. Mumypuna ; Marautoropckuii roc. rTexuuueckuid yH-T uM. I'. 1. HocoBa. - Marauroropck
. MITY um. I U. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ turyr skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (mata oopamenus: 07.03.2024).
- MakpooObeKT. - TekcT : a7eKkTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

7. Mymnuna, D. P. OKuCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIUU . MPAKTUKYM [IJIs
By30B] / D. P. Mymuna, O. A. Muiypuna ; MarHUTOropckuii roc. TeXHu4eckuit yu-T um. I'. U.
Hocoga. - Marautoropck : MI'TY um. I'. . Hocosa, 2020. - 1 CD-ROM. - 3arn. ¢ tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885  (nara
obparnienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIN. - CBEACHHS OCTYITHBI TAKIKE
na CD-ROM.

8. Konsia, JI. I'. OxkucnuTenbHO-BOCCTAaHOBUTENbHBIEC peakiui. OCHOBBI DJIEKTPOXHUMUH :
yueoHoe nocooue / JI. I'. Konsina, 3. P. Mynmuna ; MI'TVY. - Maraurtoropek : MI'TVY, 2015. - 58
c. . wmin, Tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mara
obparnienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIH.

9. Mymnuna, D. P. Dnekrpoxumus : npaktukym [mis By3oB] / D. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckui yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
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12. W3Bectus BBICHIUX Yy4YeOHBIX 3aBeleHUH. XUMHUS M XUMHUYECKas TEXHOJIOTHUS:
Hay4YHO-TeXHHUYeCcKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
1abopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHs» JUIsl OOydyaroluIuxcs BCEX HallpaBICHUN
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MOJITOTOBKM W crienuaibHOCTel Becex (opm obOyuenus / JL.I'. Konsnaa; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 18 c. —
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3. Komsama, JI.I. CkopocTh XMMHUYECKMX pEAaKUUH M XUMHUECKOE paBHOBECHE:
Meroandeckue ykazaHUsi K J1abopaTOpHbIM paboTaM 10 JUCHUIIIMHE «XUMHUS» IS
00ydaroIuxcs BCeX HalpaBJiIeHUI NOATOTOBKH M ClielHaibHOCTEH Bcex (hopm oOyuenus / JL.T.
Komsana, E.B. Tapaciok; Marautoropckuii roc. Texandeckuii ya-T um. I'. . Hocosa. —
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3.P. Myminna; Marauroropekuii roc. texunueckuit yH-T uM. I'. . HocoBa. — Maraurtoropek : 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 OOYYalomUXCs 10 BCEM HAaIPaBICHHIM
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9 MarTepHaJLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YueGHble ayquTopuu Ui NPOBEACHHS 3aHATHH JICKIIUOHHOTO THIIA.

OcHarmieHre ayiuTOpuH: MyJIbTUMEIUIHbBIE CPECTBA XPAHEHHUS, MIepeaun U MPEICTaBICHUS
uHpopmanuu

2. YyeOHBICE ayAWTOPUHM U TIPOBEACHHS JIA0OPATOPHBIX 3aHATHH, TPYIIOBBIX |
UH/IMBUYaJIbHBIX KOHCYJIbTALUH.

OcHamienue aynutopun: HarmsgHple MaTepraiibl: TaOJINIbI, CXEMBI, TUIAKATHI.

3. [Tomenenus 17151 caMOCTOSATENIbHON pabOThl 00yUYarOIIHUXCSL.

OcHamienne aymutopun: [lepcoHanbHbie KommbioTepsl ¢ makerom MS Office, Beixomom B
WHTEpHET U C 10CTYNOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA

4. Tlomemenuss Juis XpaHeHMsT U OPODUIAKTUYECKOrO OOCIY)XMBaHHUS  y4eOHOIO
000pyIOBaHUS.

Ocnamenue ayaurtopuu: Cremnaxu, ceddbl Uisi XpaHEeHUs y4yeOHOro o0OpyAOBaHUS.
WHCTpyMEHTBHI [UI peMOHTa J1a00paToOpHOro 000PyA0BaHMSL.



IMPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CaMocrosTenbHass pabota oOydaromuxcs IOApa3JesieTcss Ha ayJauTOPHYIO, KOTOpas
MIPOMCXOJUT KaK BO BPEMs JIAOOPATOPHBIX 3aHATHN, TaK M HA TUIAHOBBIX KOHCYJIbTAIMSIX, U Ha
BHEAYJIUTOPHYIO, MPOMCXOMSIIYI0 BO BpPEMS IOJITOTOBKH CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KAXKJIOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIFOYAIOT TEOPETUICCKUE U IPAKTHUCCKUE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOrO IOHMMAaHHWs H3YYEHHOTro MaTepuana. TecTswl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIMPOCY MpenaraeTcsi YeThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOOoTKa pe3ysbTaTOB OCYMIECTBISICTCS IyTeM
COIIOCTABJICHHUS TIOJYUYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

KoHTpoJibHBbIe BONPOCHI ISl 3A1HMTHI JIA00PAaTOPHBIX PadoT
Tema «XuMHYECKas TEPMOANHAMHUKA)

DHepzemuKka XxumuuecKkux npoyeccos
1. Moxer iu mpouecc pacTBOPEHMsI BEIIECTBA B BOJE COINPOBOXKAATHCA POCTOM SHTAIBIUU
CUCTEMBI?
Mosxert nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANBIIMEN) paCTBOPEHUS BeliecTBa?
UTto Ha3bIBaeTCs TEIUIOTOM (SHTAIBIIMEH) HEUTpaIU3aIun?
UTto Ha3bIBaCTCS TEIUIOTOM (SHTATIBIINEH) OCAKICHUS?
Kaxk n3mensiercst sHTaNbIUS B 9K30TEPMUUECKUX PEaKIUsIX?
Kakoii 3HaK uMeeT U3MEHEHHE SHTAJBIINU SHAOTEPMUYECKON peakunu?

Nogabkown

Tema «XuMunueckas KHHETHKA»

Ckopocmp xumuueckux peakuyuil

Yro u3yuaeT XuMHU4eCcKasi KHHETHKa?

JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U F€TEPOreHHOM peaKIuil.

OT Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakiun?

JlaiiTe onpeneneHune 3aK0Ha JEHCTBHS Macce.

Yo Ha3pIBalOT KOHCTAHTOM CKOpPOCTU?

Ot xakux GakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuiio Baut-I'odda.
UYro Ha3bIBAIOT TeMIepaTypHbIM KodpduurenToM? Kakue oH MOXKET UMETh 3HaUEeHUs?
[ToueMy noBbIlIEHNE TEMIIEPATYPhl YBEINYUBAET CKOPOCTh PEaKIUu?

N~ WNE

Tema «PacTBOpBHD)

Ilpucomoenenue pacmeopa conanoil KUciomol U yCmanosieHue e2o mo4Hoil KOHWeHmpayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPAKEHUS KOHIIEHTPALIUU PACTBOPOB.
2. Kak paccuntarh MOJSPHYIO KOHIIGHTPAIMIO pAcTBOpPA, €CIM M3BECTHA HKBHBAJICHTHAS
KOHLIEHTpanus?
3. Kak paccumtarh Maccy pacTBOpa, €CiIM HW3BECTHAa MaccoBas JOJS PACTBOPEHHOTO BEIIECTBA B
pacTBOpe U Macca BOJIBI.
4, Yro Takoe YKBUBAJICHT BelllecTBa?
5. Kak paccunTarh MOJIIPHYIO MacCy SKBUBAJICHTA BelecTBa?
6. B kakux eguHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?
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NogakowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuueckasn ouccoyuayus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B xakoM ciydae peakiimu HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTUMO?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kaxk paccuntarb KOHCTaHTY ruapoIHn3a’?
Kaxkue akTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THI-POIM3a COJIA?
[Ipu kakux yCIOBHUSIX MOXKHO YCUIUTh THAPOIIU3 CONU?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KakuUM NMPUHLMIIAM MOKHO KJIaCCU(PULMPOBATh JUCIIEPCHbBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenbHo-60CCManoOGumMenbHble peaKyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BemiecTBa, U3BECTHBIE KAK CUIIbHBIE OKUCIIUTENH.
Ha3oBute BeniecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BellecTBa HpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? Ilpusenure
IIPUMEPBI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEAaKIMHM OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WM BOCCTAHAaBIMBAETCA?  YBEIWYMBAcTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEeaKUUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKaKuTe CTEleHb OKUCIIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJOpuA Oapusi, Hoa, XJIopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiiu OTHOCATCSA K BHYTPUMOJICKYJISIPHOMY OKHCJICHHUIO - BOCCTAaHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JIEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CHCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psin cTaHmapTHBIX AJIEKTPOAHBIX MOTEeHIHanoB. CBOHCTBA METaNIOB B COOTBETCTBHH C HX
TTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo Toky.
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Koppo3usa memannos

1. Yo Takoe koppo3usi?

2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?

3. DnekTpoxuMu4ecKas KOppo3us. AHOIHOE OKHCIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHUE
OKUCIIATES.

4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.

5.  Ilouemy BO3pociia CKOPOCTh BBIIEIECHUS BOAOPOa MPU A0OABICHUN COJN?

6. CpaBHuUTE pe3ynbTaThl ONBITOB IO KOPPO3UHU IIPU KOHTAKTE JKeJie3a U IUHKA, U JKele3a U METHOU

IIPOBOJIOKH B IUCTHIUIMPOBAHHOU M «MOPCKO#» Boje. I ie mporece mporekaer ObICTpee U Y€M BbI
3TO 00BsAcHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cuUcCmeMd O3HAYAEeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEaKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
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. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TEMI0THI.
DHranbnus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJILHOTO TCUCHHS PEAKIIUHU TPU CTAHAAPTHBIX YCIOBUAX U IpU TeMnepatype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/mMonb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
U TemIiepar Havaja peakiuu
627°C

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3NI0KEHUU KapOoHaTa KaIbIus?
a) YBEIMYUBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbILIaeTCs T') HE 3HaI0
10. Mannas peakiusi: 2KClOs (tg) —2KCl (15)+30; (1), AH<O MokeT caMOnpon3BOIBHO IPOTEKATh
a) B MPSIMOM HarpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMudeckasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a1aHUS
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oqAuHHAAIaToe
— B 2,5 Oaina.

Tecr Ne 1

1. Pasnen XMMUU, U3YYAIOIIH CKOPOCTH M MEXAHU3MbI XUMHYCCKHX PEaKIUi, Ha3bIBACTCS

a) XMMHUYecKast TEpPMOIHHAMHKA

0) TEpPMOXUMHUS

B) XUMHYECKash KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCs OJJHO U3 MCXOIHBIX BEIIECTB

0) M3MECHEHHUE KOJIMYECTBA BEIIECTBA PEAareHTOB (MU MPOYKTOB) PEAKIIUU B CIMHUILY BPEMCHH B
enuHuIe o0BeMa



B) KOJIMYECTBO BEUIECTBA MPOJAYKTOB PEAKIIMA K MOMEHTY OKOHYaHHS peakluu
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO COCya
5. CocTosiHMe XUMHYECKOTO PAaBHOBECHSI 0OPATUMBIX IPOLIECCOB KOIMYECTBEHHO XapAKTEPU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Bipaxenue 11 ckopoctd peakuuu 4 NO ) + 6 Ho O =4 NH3 () + 5 O, ()
a) V = k[NOJ*[H,0] 6) V = k[NH3][03] B) V = k[NO]*[H.0]°
7. Kak 3anuiercs BeIpaKeHHE /711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme 1mokasblBaeT 3HaYeHHE TEII0BOro 3¢ ¢dekra peakiuu?

a) l tE .
4
0) 2 2
v
B) 3 +
’/ 1 3
— A\

v

XOJI PEaKINH

9. Yrto MOKHO CKa3aTh O Peaklluu, U300pakeHHON Ha Auarpamme K Bomnpocy 8?7
a) 9K30TEepMHUYECKasl PEaKIIHs
0) PHAOTEpMUYECKAs PEAKITUS
B) peaKIis ONUCHIBAET COCTOSIHHE PAaBHOBECHS
10. PaBHoBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.
a) IpY NOHM)KEHUH TeMIepaTypbl
0) IIpH MOBBILLIEHUHU TEMIIEPATYpPbl
B) NPH MOBBILICHNUH J1aBICHUS
11. Jina peaxkuuu C + 2 H » () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHas KOHIIEHTpauus Bojaopoaa paBHa 1,2 Moiw/n. Belumciure HCXoaHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI
B rtectax mo teme «PacTBOphI»: mepBoe 3alaHUe OleHHBaeTcs B 1 Oami; BTOpoe, TpeThe,

YeTBEPTOE, MIATOE M MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCBMOE, IEBATOE U IECATOE — B
0,5 6ama.



Tect Nel

1. dnsa ypaBaenus peakiun CU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+S0,5 = K;S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 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. Jlna nopasnenus rugponusa xiaopuaa xpoma (I1I) cienyer
1) 106aBUTH CONIAHYIO KHCIOTY
2) n100aBUTH IIEI0Yb
3) pasbaBUTH PacTBOP BOJIOU
4) TMOBBICHTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalblUs U BOJIBI, CyMMa
KO3 PHUIIMEHTOB B ypPaBHEHUU HEOOPATUMOM JHCCOIMAIIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BeICHHE
pactBopumMoctu Ag2C204
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIECTBA K Macce pacTBOpa
4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cmaObiM 251eKTpoiarTaM OTHOCUTCS . ..
1) rEAPOKCHI aMMOHHUSI
2) THIPOKCH] KaJHsI
3)  XJIOpHJI KaJIbIIHsI
4) MaprasioBas KUCJIOTa
9. M3BecTHO, UYTO BOJAHBIE PAacTBOPbI MHOTHX COJIEH MOTYT MMETh ILEIOYHYIO HJIM KUCIYIO Cpeny.
[IpyuuHoOii 3TOTO ABIAETCA ...
1) osnekrponus coieit
2) JIUCTPOTIOPIHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHUE COJEHt
4) THAPONIU3 COJICH
10.3nauenue PH uwcroii Boawt ipu 25°C cocrasiser
1)1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHUCTEMBbI

B Tecrax mo teme «JlucnepcHsle CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBarOTCs B | Gaut; msAToe M 1ectoe 3aJaHus - B 3 Oana.

Tect Nel
1. Vkaxwure pa3Mepbl 4aCTHI[ KOJJIOHUIHBIX CHCTEM
1) MeHbIne 1 HM
2) 0osbire 100 HM

3) ot 1 am 10 100 HM



2. Kakue wuoHBI crnocoOHBI BbI3BaTh KOAryJsIUIO KOJUIOMJA, YaCTUIBl KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsia?

1) KaTHOHBI
2) AHHOHBI
3) MOJISIPHBIC MOJIEKYJT

3. Jlnsg Kakoro H3JEKTPOJUTAa MOPOT KOAryJSIUHM KOJUIOMAA C TOJOXKUTEIBHO 3apsKeHHOM
YaCTULIEA NOJDKEH OBITH HAUMEHBIITUM?

1) XJIOPUJT KaJIHsI
2) cynbdar Kaaus
3) oprodocdar Kaus

4. Muuema 3ois umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabuau3aropa?

1) xyopun xenesa (111)
2) BOJA
3) THIPOKCHUT KaJIHsI

5. Ilpwu B3aumopeticteuu 20 mu 0,001 H murpara ceunna (1) ¢ 10 v 0,02H cynsdara xamus
obpasyercst 30ib cyiabdarta cBunma (ll). K kakomy siekTpoay MOKHBI HEpeMEInaThCst
YaCTHUIIBI TUCTIEPCHOM (a3bl MPH dNEKTpoau3e?

1) HaXOJISTCS B COCTOSIHMH JUHAMHYECKOTO PABHOBECHS
2) K KaToy
3) K aHOLY

6. B nBe kon0Obl Hanmuto mo 50 M 3ons ruapokcuaa skenesa. s Toro ytoObl BBI3BATh
KOaryJisiuio 30J11 HoTpeOdoBaJIoCh 100aBUTh: B repByto — 5,3 mi1 1H pactBopa xmnopuaa kanus;
B apyryto — 18,7 mn 0,001H pactBopa ¢ocdara HaTpus. Brruuciure mopor Koarymsiiuu
Ka)KJIOTO 3JIEKTPOJIUTA.

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE TPOIECCHI
B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE U IATOE 3aJaHus oleHuBaroTes B 0,5 6ama; mectoe — B 1 6aii; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 0asUIOB.

TecTt Ne 1

1. Okucnurens — 3TO aTOM, MOJIEKYJIa UK MOH, KOTOPBIH ...

1) YBEJIMUUBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET DJIEKTPOHBI
3) OTJAET CBOM DJIEKTPOHBI
2. [Ipouiecc BoCCTaHOBIEHMSI UMEET MECTO B Cllydae, KOT/a ...
1) HENTpaJIbHBIE ATOMBI IPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) MIOJIOKUTEIIBHBIN 3apsil HOHA YMEHBIIIAETCS
3) OTpHULATENbHBIN 3aps]] MOHA YBEIUYUBAETCS
3. U3 npencraBieHHbIX HUXKE peakunii K OBP nucnponopuinoHpoBaHus NPUHAJIEKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1) METaJLIbI, BOJAOPOJ, YTIEPOI
2) aKTHUBHBIEC HEMETAJLITBI
3) AJIEMEHTBI, HaXOJAIIMECS B CPETHEN YaCTH IIEPUOANUYECKOI CUCTEMBI
5. CreneHn OKHMCTICHHUS KACIOPO/Ia a) B BOJIE U 0) B IEPOKCHUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)—2;0)—2
2) a)—2;6)+2

3) a)—2;0)-1



6. Ilepmanranar kanus B OBP, nmpoTekaroniux B KUCIOM cpelie, BOCCTaHABIMBAETCS IO ...

1) karnona Mn”*
2) MaHTaHaT-nuoHa MnO4>
3) okcuaa maprania (II) MnO

7. B peakumu, mporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCsl CIACAYIONIUE SJICMEHTHI ...

1) a30T U cepa
2) cepa ¥ Xpom
3) XpOM H a30T
8. Cymma k03¢ (HUIIMEHTOB B peaKIiy, MPUBEICHHON B Borpoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peakiun KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U IMATOE 3aJlaHUS
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaia.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunmraiite DJIC ranpBanmdeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykThl 00pa3yroTcsi Ha KaToJie MPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTPOIK3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B NMPSIMOM HallpaBJIeHUN?

1). FeSO4 + Cu —...
2) CuSO, + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TIPU IJIEKTpoiu3e cyibdaTa IMHKA, KOTOPBIHA
npoBoawiv B TeueHue 20 cex mpu cuie Toka 1A

1) 2,1-107*
2) 0,05
3) 0,013

4) 6,7-107



7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOpPPO3WH raibBaHomapbl Zn|Mg B CEepHOKHCION
cpeze. B orBetre ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

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

BreayauTopHas camocTroATenbHas —pabora  obydaromimxcs OcyH_IeCTBJIﬂeTCﬁ B BHUIC I/ISYLIGHI/ISI JII/ITepaTprI 110
COOTBETCTBYIOLLIEMY pa3zieldy ¢ ImpopaboTKoil marepuana; opopMIIEHHsS] OTYETOB MO JIAOOPATOPHBIM
paboTam H BBITIOJHEHUS JTIOMAIITHUX 3aJaHHH.

BapI/IaHTLI TeMaTHYEeCKHUX JOMAIIHUX 3aJaHUH IJI5 BHeayz[I/ITOpHOﬁ CaMOCTOSITEIbLHOM paﬁoTbI
CTYAEHTOB II0 TEMaM

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

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMMKA: IepBast 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaplICHUE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLUU IIPU CTaHIAPTHBIX YCIOBUAX U pu  Temmneparype T = 927 °c,
€CITH TETIOBOM A(PPEKT peakuu A0 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. YKaXHUTE: a) BBIIEIACTCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJA€ peakuuu; O0) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TeMepaTypy Hadajna peaKkLyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(y = Ca(OH);z () + C2H; (1), HONB3ysCH
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMsl pearupyromux BemmecTB. CKOIbKO TEIIOThI BBIICIUTCS WU
MOTJIOTHTCS TIpU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3P(HEKT peaKiuu:
Hyp + COz¢q)=CO + Ho Oy. TepMoxumuueckue ypaBHEHUS:

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

0)2CO¢) + Oy =2CO0O;z ), AH =-566,2 kJIx.

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NEpBas 3ajaya oleHuBaercsa B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4yeTBepTas u nsaras — B 1 6am.

3amaya Nel

Peaxius mporekaer mo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavyanpHple KOHLEHTpalUu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 M3MEHHUTCS
CKOPOCTh MpsMon peaknuu, kormaa npopearupyeT 30% CO? Bo CkombKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOH ¥ 00paTHOM peakiuu, €CIU YBEIUUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amayda Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, eciu TEMIEPaTyPHBIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTb PEAKIH?

3amaga Ne3



HaiinuTe HavaibHBIC KOHIIEHTPAIIMK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (7 + H20 () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATMPYIOIUX BELICCTB PABHBI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m1.
3ajaua Ned
Jia peakumonnou cucremel: CO ) + HyO ) = CO2 (y + Hj (7 HayanbHbIE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
BrIpasute yepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHThl PABHOBECHS CIICAYIOIINX PEAKIINMN:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COz(r) +C ) = 2 CO(r), AH =+160,5 KI[)K;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKILIMii: a) IPU MOHMKEHUH
TeMIIepaTyphbl, €CIIM JaBJIiEHWE IOCTOSHHO;, O) NpH IOBBIIICHUH JaBJICHHUs, €CIU TeMmIeparypa
MOCTOSIHHA.

Jdomamnee 3a1anue Ne 3
mo reme «PacTBopbp)

B nmomammHem 3amanum mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThbid W IATas 3aJadud
orleHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe Bobl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
onoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MIT?

PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIFO0 BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIIPHBIC W  HAIIMIIHUTE COKPAIICHHLIC HMOHHBIC YPABHCHUA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPAaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrO,” — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3agaua Ne4d

Beranciure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaga Ned

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYMOImUX coyiell. Kakoe 3nauenue pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX COMNEH?

3azmaga Neb

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETUHEHUSI.



Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE MIPOLIECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTENbHO-BOCCTAHOBUTEIILHBIC MTPOIIECCHI»: MepBasi 3a1a4a
ornieHuBaercs B 1,5 6aia; Bropas — B 2,5 O6ana; Tpetbs — B 1 Oai.

3amaga Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

PaccunTaiiTe SIEKTPOJIBIIKYIIYHD CHJIY W ONpPEICIUTE HAMpaBICHHUE CaMOMPOU3BOJIBHOTO
MPOTEKAHUS  TEPBOM  pEaKIuu TpU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAUCHUS
OKHCJIUTENHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAJIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S$;03+ NaOH —

Bi.O; + C —

Mg + HNO3 (pa36) —

3ajadga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOuuIeld CTAaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTABBTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHoi cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomaminem 3amanuu o Teme «IeKTPOXUMUYECKUE CHCTEMBIY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBpTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIPHOE

YpaBHEHHE TOKOOOpa3yIOIIeH peakuu, MPOTEKalmeld Mnpu padoTe TaIbBAaHHYECKOTO 3JIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBUSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJIa B KATOAHOM pacTBope, mpu kotopoid IJIC raipBaHUIECKOTO 3JIEMEHTa YMEHBIIIUTCS
Ha 0,02B.

3agaya Ne2

[IpuBenuTe cxXeMbl DJICKTPOAHBIX TIPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHi,
MPOTEKAIOIINX TPU IJIEKTPOXUMHUYECKOH Koppo3uu ranpanonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUIh MAacChl aHOA MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amagya No3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOI HWHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKITUH, IIPOUCXOJISAIICH P IIIEKTPOITU3E:

a) pacruiaBa NaOH;



0) pactBopa CoSOy,

BoeruncnuTte (akTHueckoe KONMMYECTBO METallla, MOJTYYSCHHOIO Ha KaTOJE MPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIM B TeueHHH | 4. Brixoa Metaia mo ToKy coctaBui 85%.

YKaxute BO3MOKHEIE IMPUYIUHBI YMCHBIICHUS BbIXOAa MCTAJJIAa 11O CPABHCHHUIO C PAaCUCTHLIM.
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KoHTpoJibHBbIE BOIPOCHI 0 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe «XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMUMHYECKOI TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUIBI CUCTEM.
TepmoanHaMuveckue napameTpsl U (PyHKIIUN COCTOSTHHSI CUCTEMBI.

Buyrtpennss sueprus. Pabora. Temora.

IlepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTanbnus Kak GYHKIUS COCTOSIHUSI CUCTEMBL. DHTAIbIUS 00pa30BaHMsI BEILIECTBA.
TernoBoit a3 dexT xumMudeckoi peakiuu. GakTopel, BIUAIONINE HA TEIUIOBOK (P ekt
XUMHUYECKOHN peakInu.

Tepmoxumus. 3akoH I'ecca.

CnenctBud u3 3akoHa I'ecca.

OHTponHs Kak (QYHKIHMS COCTOSIHUS CUCTEMBI.

Bropoii 3ak0oH TepMOJIMHAMUKH.

Tperwnii 3aKOH TEPMOINHAMHUKMU.

Oueprus ['u66ca.

Hanpasiienue caMoInpor3BOJIbHOTO POTEKAHUSI XUMUUECKUX PEAKLIUM.

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

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOHN peakiuy U METO/Ibl €€ PEryJINPOBaHMUSL.
BrnusiHue KOHILIEHTpalMM HA CKOPOCTh XMMHMYECKOH peakiuu (3aKOH IeHCTBYIOIIMX
Mmacc).

Brnusinue TemnepaTypsl Ha cCKOpoCTh xumMuueckoi peakiuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHuyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopus nmepexoqHOro KOMIUIEKca. DHEepreTuyeckas AuarpaMma.

Kpusas MakcBenna — bonbpiimana. DHepreTuueckuii 6apnep.

Karaimtnueckue cucTemsl.

BnusiHue katanusatopa Ha CKOPOCTb XUMUYECKOU PEAKIMH.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.

Cwmenienne xumuueckoro papHoBecusd. [Tpunuun Jle—Illarense.

BnusiHue KOHLIEHTpaly, JaBIEHNs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHS.

da30BbIE AMATPAMMBI 1JIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KoHnTtpoJbHbie Bonnpocsl 1o temMe «PacTBopb»

[TonsiTe pactBopa. PacTtBopuMoCTh BeniecTBa. PacTBOpuMOCTS rasa.

PactBopsl. CriocoObl BeIpaskeHHsI KOHIIEHTPAIIUH paCTBOPOB (MaccoBasi A0JIsI, MOJIIpHAs
KOHIICHTPAIUsI, MOJIIPHASI KOHIICHTPAIUs SKBUBAJICHTA, MOJIBHAS JIOJIS, THTD).
KonnuratusHble cBoiicTBa pacTBOpoB. M neanbHelii pacTBop.

3akousl  Paymsa: | (ToHomerpumueckuii) wu |l (90ymimockonuueckuit U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napieHne. Cxema 0oCMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOICHICTBHS BEIIECTB.



10.
11.
12.

13.
14.
15.
16.
17.

RRoOoo~NoOR~wNE

NN E

=

ok w

0.
1.
12.
13.

HNonnas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MTOHATHUS U MOJOKEHUS
Teopuu AppeHuyca.

Juccounarys KMUCIOT, OCHOBAHHM U COJIEN C TOUKH 3pEHUSI HOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOIIUTHI.

Jluccormanus cnadbIx 3JMeKTPOIuTOB. KOHCTaHTa TUCCOIMAIIHH.

3akoH pazdasieHuss OcTBaIbIA.

Peakuyu noHHOTO 0OMEHA MEXTy STEKTPOIUTaMH (Ha IPUMEpE peakiuii o0pa3oBaHUs
CJ1a00ro 3JEKTPOIHUTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonHnoe npoussencHue BoAbl. BOLOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEH.

I'maponus coneit. Tunsl ruiponn3a cosen.

KonnuecTBeHHbIE XapaKTEpUCTUKU MpOLIecca THAPOIIH3a.

@akTOpbl, BAUAIOIINE HA ITPOLIECC TUAPOIIU3A.

KoHTpoJibHbIe BONpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuibHbie 1 110(GOOHBIE KOJIOUIBIL.
CriocoObl 1oTydeHus: KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOJIOUIHBIX YacTHL.

IIpaBuno dasuca — [leckona.

Y cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIn3aTopBhl.
Koarymsimus nuodunbHbIX 1 THO0()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpasuno Ulynsue — [Napau. Koarynupyromniast ciocoOHOCTb.
OnTHyeckue cBONCTBa KOJUIOUHBIX PAaCTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEITbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»

OcCHOBHBIE TIOHSTHS TEOPUU OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA.
OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxueiimne OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TPUMEPHI).
OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIN ITOTSHITAAIL.

VYpasuenue HepHcra.

CocraBneHne OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
Hanpasnenne okucanTensHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

OnexTpoxumuyeckue cucreMsl. Kinaccupukarus 3JeKTpOXUMHUECKUX MTPOIIECCOB.
DIEeKTPOXMMHUYECKHE TMPOLECChl, NPOTEKAoIMe Ha TPaHMUIE pasjena «MeTaul —
pacTBoOp».

lNanpBarmdeckwmii amemenT Jdanuamsa — Sxoomn.

DNEeKTPOABMKYIAsl CHjla FalbBaHMUECKOIO DJIEMEHTA.

N3mepenne  3JIEKTPOAHBIX  MOTEHUMANIOB. PsAj  CTaHAAPTHBIX  3JIEKTPOJHBIX
noreHuuanos. CBOHCTBA METAIJIOB B COOTBETCTBUM C MX IOJOXKEHHUEM B pALY
HaIpsKEHUH.

VYpasuenue HepHcra.
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DNeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

OO6wenunennslit 3akon @apanes. Berxoa mo Toky.

Kopposus meramios. Knaccudukanus Koppo3nOHHBIX TIPOIIECCOB.
XuMuueckas KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOIAHOE OKHCIEHHE MeTajlia
BOCCTAHOBJIEHHE OKUCIUTEIIS.

[Ipumepsl KOppO3UK B KUCIION cpelie U aTMOC(hEpHON KOPPO3UH.
CkopocTb KOppo3uH.

3amura METaJIIOB OT KOPPO3HH.

3alKTHBIEC TOKPBITHSL.

DNEeKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.
XHUMHYECKUE UCTOUYHUKH TOKA. ['albBaHUYECKUN 2JIEMEHT.
XUMHUYECKNE UCTOYHUKHU TOKA. AKKYMYJITOPBI.

XHWMHYECKUE UCTOUYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.

n KaToaHOC



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3arIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHUS IO JUCIUILIMHE 32 ONpeAeTICHHBIA TEpUoa 00yUEeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1auu npodeccrnoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJIB30BAHUS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U
TEXHUUYECKUX HayK, a TAK)KE€ MaTEMaTHYECKOro anmapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKH
¢u3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
AKCIICPUMEHTAIBHBIX UCCIICI0OBAHUI

Ilepeuens meopemuueckux 6onpocos K zauemy:

1.  OcHOBbBI XMMHMUYECKON TEPMOJAMHAMUKH: CUCTEMA, TEPMOJUHAMUYECKHE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [1epBblil 3aKOH TEPMOJIMHAMUKH.

2.  DHepreTMKa XUMHUYECKUX MPOIECCOB.

3.  Dwuranenus. 3akoH ['ecca ¥ cieICTBUSL U3 HETO.

4.  DOurponud. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

5. Dueprus I'm66ca. HanpaBneHus XMMUYECKHUX MPOLIECCOB.

6. Xwumunueckas kuHeTHKa. CKOpOCTh XUMHUYecKoW peakuuu. CpenHsis W UCTHHHAS
CKOpOCTH peakuuu. Knnetndeckast Kpusas.

7. CKOpOCTb peakIlMi U METOJIbI €€ PeryaIupoBaHusl.

8.  Bnmsnue temmeparypsl Ha ckopocTh peakiuu. [IpaBuio Baut-I'odda.

9.  DHeprus akTUBanMu. AKTHBHPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.

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

11. Karanu3atopbl U KaTAIUTUYECKUE CUCTEMBI. | €TepOreHHbII KaTallu3.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO paBHOBECHS.

13. Cwmemenue xummuueckoro papHoBecus. [punmmmn Jle [aTense.

14. PactBopbl. C1ocOOBI BBIpaKe€HUsI KOHLIEHTPAIIMK PacTBOPOB.

15. PactBOpBI 27€KTpOAUTOB. CTENEHb U KOHCTAHTA 3JIEKTPOJIUTHUECKON TUCCOLIMALIUY.
3akoH pa3basnenus OcTBaib/a.

16. Juccoumamus KHCIOT, OCHOBAaHHH, colieil. AM(pOTEPHBIE AJIEKTPOITHTHL.

17. PactBopumocts. Ilpou3BeneHue pacTBOpUMOCTH. YcJIoBHE OOpa3oBaHUS H
pacTBOPEHUS OCATKOB.

18. uccouuanus Boasl. MoHHOe npou3sBeneHue Boasl. pH.

19. Tuaponus coneif. CTeneHb U KOHCTaHTa TUAPOIU3A.

20. JIucmiepcuble cucteMbl. Kitaccupukanms. JInoduisHbIe ¥ JIMOPOOHBIE KOJUTOHIEL.

21. CtpoeHue KOJUIOMIHBIX YacTHUII.

22. Koarynsmus KOJUIOUIHBIX PaCTBOPOB.
23.  OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

24. DnexTpoxuMuyeckue cucrteMbl. 3akoHbl Dapajes. DIEKTPOAHBIA NOTEHIIMA.

CBOIICTBa BEIIIECTB. Knaccudukanus




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
25. TanpBanmueckwmii 3nemeHT Jlanusis SAxkoou.
26. DIEKTPOXMMHYECKHE CUCTEMBI: JIEKTPOIIU3 paciuiaBoB. [I[puMeHeHHE SIEKTPOIH3a.
27. DnexTponu3. AHOTHBIA U KaTOAHBIM MpOLIECCHl TMPHU IIIEKTPOJIU3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.
28. Kopposus. Buasl kopposuu. CriocoObl 3a1IUTH METAJUIOB OT KOPPO3HUHU.
Ilpakmuueckue 3a0anusn
[TpoBecTn aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYIEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOIHUIIBI 1.
Tabmuna 1
Howmep O0bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | moseienus peaKiuu, 10,
MOJTB/JT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtparuio Na,S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PeaKIIhH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIh(haTa HaTPHS.
OIlK-1.2 Hcnonb3yeT TeopeTnyecKue OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TCXHUYCCKUX HAYK IJI MPUMCHCHHUA
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

1. g peakumu CHy ) + CO2 () = 2 CO ) + 2 Hy (1) onpenieniTe BO3MOXKHOE HAIIPaBJICHUE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINY [TPU CTaHJAPTHBIX YCIOBHX U IpH  TeMmiiepatype T =927°C,
ecny TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE HM3MEHHUTCS. YKaXuTe: a)
BBIJIETISIETCS] WJIM TOTJIOLIAeTCs PHEPrusl B XOAE pPeakiuu; 0) MpUUMHY HalJIeHHOTO HW3MEHEHHUS
sHTponuU. Paccunraiite Temneparypy Hadajaa peaKkiuu.

2. BeIpazute yepe3 KOHIEHTPAIMM PEareéHTOB KOHCTAHTBI PABHOBECHS CIEAYIONIMX PEaKIUn




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLUi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyromnux coiseit moasepratorcst ruaponusy: NaySiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyieil. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

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

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIIy U ONPEEIUTE HalpaBiICHHE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBUSIX, HCIIONB3YS 3HauCHUs
OKHUCIINTEIHLHO-BOCCTAHOBUTENBHEIX IToTeHmanos Hl + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISPHbIE ypaBHEHUS pPEaKIuH,
NPOTEKAIOIIUX MPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpene; 0) BO
BJIQXXHOM Bozntyxe. Onpenenute yOblTb MacChl aHO/Ia IPU KOPPO3HUHU B KUCIIO# cpefie 3a 20 MUH, ecliu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe IEKTPOHHO-UOHHBIE YPAaBHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIIEH MpH dekTposmse pactBopa CoSO4 Berancnure
(bakTHYeCcKOoe KOJUUECTBO METaslIa, OTyuYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIN B TeueHUH | 4. Berxoa MeTtamia rmo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIICHHS BBIX0JIa METAJUIa 110 CPABHEHUIO C PaCYETHHIM.

OIIK-1.3

Pemaer
ITOMOIIBIO
anmapara  BEKTOPHOMU
AHAITMTUYECKON reOMEeTpUHU
MaTeMaTHUYECKOr0 aHaIu3a

HHXXCHCPHBIC 3ada4u

C

MaTeMaTHIECKOTO
anreOpsl,

n

Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

1. HamucaTh SIEKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
TOKOOOpa3yroleit peakiuu, BeIYUCIUTh DJ[C rarbBaHMUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJIOB PABHBI: [A|3+]=0,001 MOJIB/II, [C02+]=0,1 MOJIB/JI.

2. Hanmcath MOHHBIC U MOJIEKYJSpHBIC YpaBHeHHsI peaknuii ruaponusa coneit: KsPOy; NaySOq,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuaa kaibims coaepxurcs 478,8 r Ca(OH),. ITnotHocTs pacTBopa 1,14




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.
5. CocTaBbTe ypaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:
KoCr,07 + FeSO4 + H,SO4 — , KMnOy4 + NapSO3 + HyO —.
6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJlbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaIuIoB paHbl: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.
7. 3aKOHYUTH YPABHEHHS PEAKIMi, HAITMCaB UX B MOJICKYJIIPHON M MOHHOU (hopmax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.
8. Hamucath ypaBHEHHs PEaKIUii THIpOIK3a B MOJIeKyasipHoM U woHHOM Buze: Aly(SOy)s, KCI,
Na,SOs.
9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OAJIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromei peaknuu, BeIMUCIUThL DJ[C rallbBAHHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.
10. Cynedar amromunus maccoit 36,4 v pactBopwin B 100 r Bogsl. [IIMOTHOCTh MOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
OIlIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

obnacTu TEIUIOTEXHUKH,
THIPaBIMKH,  TeIioMaccooOMeHa,
UCTOJb3Ys (byHIaMeHTalbHbIe
3HaHUA

1. HamucaTh »JIEKTPOHHBIE YypaBHEHHUS OJIEKTPOAHBIX TPOIECCOB, YypaBHEHHWE CyMMapHOM
TOKOOOpa3yromei peakiuu, BeraucinTh JJ]C raJpBaHUYIECKOr0 3JIEMEHTA, eCITM KOHIICHTPAIHH
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

2. 3aKOHYUTH ypaBHEHUS PEaKIIHiA, HAITUCAB MX B MOJICKYJIIPHOM W HOHHOM BHUJIC:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

3. Ompenenure TEPMOIMHAMUYECKYIO BOSMOKHOCTD poTekanus peakiuu CaO ) + 2 C =
= CaC; (¢ + CO(r), AH; = 460 x>k ipu cTaHAApTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaum  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

4. CocraBbTe ypaBHEHUS OKUCIIUTEIIHHO-BOCCTAHOBUTEIIBHBIX PEAKITHI:

KMnO4 + NaNO, + H,SO,4 —, CI’Q(SO4)3 + Br, + NaOH —.

5. Onpezenure TepMOJUHAMIYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ¢y + 2 HyOry =4
HClyy + Oy, AH; = 115,6 x/x npu cTangapTHBIX ycnoBusx. Paccumraiite Temneparypy Hadana
peakuun, ecau S(Cl2)=223 [Ix/mons K; S(H,0)=189 Jx/mons-K; S(HCH= 187]x/momnsK;
S(02)=205 Jrx/monbK.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

6. Hamucatp ypaBHeHUs peakiiuii Tuapoau3a B MojiekyisipaoM u nonnom Buzae: CrCls, NaNOg,
K,CO:s.

7. CocTaBbTe ypaBHEHHS OKUCIUTEIIEHO-BOCCTAHOBHTEIBHBIX PEAKIIUI:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

8. I'omoreHHas peakuus nporekaer no ypasHeHuto H, o + b ¢y = 2 Hl. Havanbnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

9. B 640 mu Boas! pactBopuiu 160 r xinopuaa xeneza (111). IioTHoCTs OydeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

10. Ompenenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH IpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; () + 2 SO, (y, AH; = -1075 k[l npu cTaHJapTHHIX ycnoBusX. Paccuuraiite TemmnepaTypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTxx/mons-K.

11. Peaknus uaer no ypaBHeHuto: 2 Hy () + Sy () = 2 HaS(ry. HauanbHas koHIEHTpanus Bogoposaa
2 Mow/1, cepsl 1,5 Moub/n. OnpenesuTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

12. Onpenenure TepMOANHAMUUYECKYIO BO3MOXHOCTD MIPOTEKAHUS peakuu 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 x/I>x npu craHgapTHBIX yclIoBUsX. PaccuuTaiite Temmeparypy
Havasna peakiuu, eciiu S(ZnS)=58 Jlx/monb K; S(02)=205 Ix/monb K; S(ZnO)= 44 Jx/monbK;
S(S0,)=248 Jxx/monb-K.

13. HauanpHble KOHIIEHTPAllMU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + 02 ) = 2 SO3 () Obun
pasusbl 1,8 Monbs/n SO, 1 2,4 Mob/1m Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTH PEAKIIMH K MOMEHTY,
korja npopearupyet 0,8 moinb/n SO,?

14. B pactBope optodocdopHoii kucnorsl Maccoit 1200 r u muiotTHOCTHIO 1,153 /M1 conepxkutes
312 r H3POy. Paccuntaiite: ®(H3POy); Cyp; Coxs Crny N(H3PO4) 1 N (H20); T.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIONINE OIICHUTh YPOBEHb YCBOCHUS O0YUYAIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO MIPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - O0YYAIONINIICSI JEMOHCTPHUPYET TOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32a4TeHO0» - O0yUaIOLIUICS HEe MOXKET IT0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U

00BICHCHUS I/IHC];)OpMaIII/II/I, HC MOJXKCT IIOKa3aTb MHTCIICKTYAJIbHBIC HABBIKU PCHICHUA HPOCTBIX
3aaad.



