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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
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucunmimaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
IPOTPaMMBI.

Jis  u3ydeHus — AWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(OPMHPOBAHHBIC B PE3YJIBTATE U3YUCHHSI JUCITUTUINH/ TPAKTUK:

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

3HaHus (YMEHHS, BIAJICHUS), TIOJYYCHHBIC MTPH M3YYCHUU TaHHOW TUCIUTUIMHBI OyIyT
HEOOXOAUMBI 1715l U3YYCHHS TUCHUTUTNH/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 MpopeCCHOHATBHON AESITETbHOCTH HAa OCHOBE UCIIOJIB30BAHUS
TEOPETHYECKUX M TMPAKTUUYECKHUX OCHOB €CTECTBEHHBIX W TEXHMUYECKMX HayK, a TaKKe
MaTEeMaTHUYECKOro amnmapaTa

OIIK-1.1 Onpenensier XapakTepUCTUKH (DU3MYECKOIO M XMMHUYECKOIo Ipolecca
(s1BJI€HUSA), XapaKTEPHOTO sl 00bEKTOB MPOECCHOHATBHON AEITEIbHOCTH,
HAa OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAILHBIX HCCIIEI0BaHUI

OIIK-1.2 Hcnonb3yeT TeOpeTUYEeCKUE OCHOBBI TEXHUYECKUX HAYK JUII IPUMEHEHUS
MHHOBAIIMOHHBIX TEXHOJIOTMI HA peallbHbIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer mHKeHepHBIE 3aJaud C NOMOIIBIO MaTEMaTH4ECKOro amnmnapara
BEKTOPHOW anreOpbl, aHATUTUYECKOM TEeOMETpUM M MaTeMaTHUYECKOTO
aHam3a

OIIK-1.4 Pemaer teopernueckue 3amaud B 0OJACTH 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;

— caMmocTosTeIbHas paboTa — 35 akaJl. 4acoB;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas §e
KOHTAKTHas paboTa E z dopma TeKyIIero
Paznen/ tema § (B axaz. yacax) E EE Bux . KOHTpOJIA Kon
R — : g O camocToATensHOM | yemesaemocTHH |
@) 25 paboThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. z'S aTTecTaluu
3aH. | 3aH. | QO &
1. Xumus
odopmieHHe
oTdYeTa Mo
1a00paTOpHOI
pabore; 3ammra OIK-1.1
- peuieHue nabopatopHoi OHK-ll 2’
1.1 1. Xumuueckas TepMOTHHAMUKA 4 4 6 JTOMAIITHETO pabotsl. lomariHee OHK-1I3,
3amanug Ne 1; 3aganne Ne 1. OHK-ll 4’
- camocrositennsHOe| TecTupoBaHue. '
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
odopmiieHue
oT4eTa 1o
71a00paTOpHOI
pabore; 3ammra OTK-1.1
- peuieHue nabopatopHoi OHK-ll 2’
1.2 2. XumMunueckass KHUHETHKA 1 2 2 6 JIOMAIIHETO pabotsl. [lomariHee OHK-1.3’
3agaHus Ne 2; 3aganne Ne 2. OHK-ll 4’
- camocrostennsHoe| TecTupoBaHue. '
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
71a00paTOpHOI
pabore; 3ammra
- peleHue nabopatopHoi 8g§:i%
1.3 3. PacTtBOpHI 4 4 6 JIOMAIIIHET O pabotsl. lomamHee OHK-1.3Y
3amanus Ne 3; 3amanue Ne 3. Ol'[K-ll 4’
- camocrositensHoe| TecTHpoBaHue. '
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




odopmnenue

oT4eTa 1o
nabopaTtopHoOn 3amura OIlK-1.1,
abore; J1a00paToOpHOI OIIK-1.2,
1.4 4. lncnepensie cuereme! 2 2 6 - CaM(?CTO}ITeJ'H:Hoe p§60T£. OIIK-1.3,
nzyuyenue yueOHoi| TectupoBaHue. OIlK-1.4
Y HAYIHOH
JIUTEPATYPBHI.
odopmiieHHE
oTYeTa Mo
nabopatopHOn
pabore; 3amura OMK-1.1
15 5. - pelieHue nabopaTopHO )
OIIK-1.2,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 2 2 6 JIOMAIITHETO paboTsl. TomariHee OIK-1.3
MIPOLIECCHI 3amanus Ne 4; 3aganue Ne 4. OHK-ll 4’
- camocTrostenbHOe| TecTHpoBaHUE. '
U3ydcHHe y4eOHOMH
U Hay4yHOH
JUTEPATYPEI.
odopmieHHe
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura OIK-1.1
16 6. DIEKTPOXUMHUIECKUE - peruenue n1abopatopHoii OIlK-1.2,
4 4 5 JIOMAILTHETO pabotsl. lomaiHee
CHCTCMBI 3amanusa Ne 5; 3amanne Ne 5, %11_%2_11?;
- camocrostensHoe| TectupoBaHue. o
M3y4eHne yueOHon
1 HAy4IHOH
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 JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
M3JIOKEHUE Marepuana B JUCHUINIMHAPHOM JIOTMKE, OCYILECTBIIIEMOE INPEUMYLICCTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM 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 XUMHUYECKOIO OKCIIEPUMEHTA, KOTOPBIA I103BOJISAET
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 3HAHUS 00JIee BEICOKOM CTENIEHH 0000IIEHHOCTH.

Jisa peanu3annu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
MIPOBOJATCS JIEKLIMU-BU3YAIM3allUH, B XOJI€ KOTOPBIX M3JI0KEHHE TEOPETHYECKOr0 Marepuaia
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
KOHTEKCTHOIO0 OOY4€HHUs, KOTOPbII HO3BOJISIET YCBOUTH MaTepHall IyTe€M BBISBICHUS CBs3eil
MeEX/1y KOHKPETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neiaecooOpa3zHo UCIOIb30BaTh
TEXHOJIOTUIO KOJJIEKTUBHOTO B3aMMOOOYy4€eHHs (TapHYyIO0 paboTy) TpeX BUJOB: CTaTHYECKas 1apa,
JMHAMUYECKas rapa, BapualloHHas 1apa; COBMEIIas €e ¢ TEXHOJIOTHeld MOTYIbHOTO O0yUYCHHUS.
BbinmonuuB skcnepuMeHT, obOydaromuecs (GopMynupyroT 0O0O0OIIEHHBIE BBIBOJBI 110 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, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOTOBOM aTTEeCTaLUH.

CamocTrosarenbHas paboTta 00ydaromMXcsi JODKHA OBITh HANpaBieHAa Ha 3aKperieHUs
TEOPETUYECKOT0 MaTepuaa, U3JI0KEHHOTO MpernoaaBaresieM, Ha MpopaboTKy TeM, OTBEJEHHBIX
Ha CaMOCTOSATEIbHOE H3yU€HHUE, Ha IOATOTOBKY K JIaDOpAaTOPHBIM 3aHATHUSM, BBIIIOJIHEHUE
JOMAIIHUX 3aJlaHUi M MOJATOTOBKY K PYOSKHOMY M 3aKIIOUUTENILHOMY KOHTpoio. ITomumo
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,
rI1yOWHBI 3HAHUN, YMEHHUM, HABBIKOB, MOJIYYEHHBIX MPU U3YYEHUH Kypca Hapsiay C BBISBIEHUEM
CTETEHH CaMOCTOSITEIbHOCTH B IPUMEHEHNH MOJTY4YEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIAIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
¢dopmamu koHTpOJs. OOyuarommMes MpeAsaraloTcsl TeCThl M 3aflaydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3MPOBAHHOW CHCTEMOI TpoBEepKHU. 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 00ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. T'enbdman, M. U. Xumus : yueonuk / M. U. T'enbdman, B. I1. FOctpatoB. — 4-¢ u3.
— Cankr-Ilerepoypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-0200-7. — Tekct :
aiekTpoHHbI /[ JlaHb : ANIEKTPOHHO-OMONMMoTeunas ~ cucrema. —  URL:
https://e.lanbook.com/book/210221 (mara ob6pamenus: 07.03.2024). — Pexkum goctyma: Juist
aBTOPH3. I10JIb30BATEIIEH.

2. Xumus : yaeOuuk s By3oB / FO. A. Jlebenes, I'. H. ®anees, A. M. I'onybes, B. H.
[amoBain ; mox obmel penakuuei I'. H. ®aneea. — 2-¢ u3x., nmepepad. u gorm. — MockBa :
WznarensctBo FOpaiit, 2023. — 431 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-02453-1.
— Tekcr : oanekrponnsii // OO6paszoBatenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61E88  (mara oOpaiieHus:
07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Konspna, JI. I'. Xumus : yueonoe nocobdue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI1. 3KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mata oOpaleHHS:
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 YHHBEPCUTET
um. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arx. ¢
tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nara
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. - Maruuroropcek :
MI'TY wum. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »o5kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (mara obpamienus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aneKTpoHHbIH. - CBeenus noctynHel Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumunueckast KuHeTuka. COCTOSSHUE XUMHUYECKOT0 PABHOBECHS
npaktiukyMm / O. A. Mumypusa, 3. P. Mymuna, O. B. Epiiosa ; Marautoropckwuii roc.
texHndeckui yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3arz. ¢ Tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (mata oOpareHus:
07.03.2024). - MakpooOBeKT. - TeKCT : 37eKTpOHHBIi. - CBEACHUS JOCTYIHBI TAKXKE Ha
CD-ROM.

5. Mensuuk, H. JI. PactBopsi : npaktukym / H. JI. Measuuk, 3. P. Mymiuna, O. A.
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Muiypuna ; Marautoropckuii roc. Texuudaeckuii yH-T um. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn »skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mata obpamenus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aneKTpoHHbIH. - CBenenus noctynHsl Takke Ha CD-ROM.

6. Mensauk, H. JI. Jluctiepcusie cuctemsl : npaktukyMm / H. JI. Measauk, D. P. Mysuinna,
O. A. Mumypuna ; Marautoropckuii roc. rTexuuueckuid yH-T uM. I'. 1. HocoBa. - Marautoropck
. MITY um. I'. U. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyr skpana. - URL:
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07.03.2024). - MakpooObekT. - TekcT : 3IeKTpOHHBIH. - CBeNeHMs IOCTYIHBI TakXe Ha
CD-ROM.

7. Mymnuna, D. P. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIUU : MPAKTUKYM [IJIs
By30B] / D. P. Mymuna, O. A. Mumypuna ; MaroHuToropckuii roc. TeXHu4ecKuil yH-T uMm. I .
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na CD-ROM.

8. Komsna, JI. I'. OxkucnuTenbHO-BOCCTaHOBUTENbHBIE peakinu. OCHOBBI AJIEKTPOXUMUH :
yue6Hoe nmocodue / JI. T'. Komsaa, . P. Mymauna ; MI'TY. - Marautoropck : MI'TVY, 2015. - 58
c. . wr, tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mara
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Muiypusa ; MarHuToropckui roc. rexuuueckui yH-T um. I'. M. HocoBa. - Marnuroropcexk :
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[Tonomapesa, A. A. Panensb, 3. H. Tumodeea; nox pen. A. A. Panens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goi. - CII6. : UBan ®emopos, 2003. - 238 c. : wi. - ISBN 5-8194-0071-2. -
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10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TMPOIECCHl: METOJUYECKHE YKa3aHHus K
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9 MarepHaJbLHO-TEXHHYECKOE o0ecneuyeHne JUCIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YueGHble ayquTopuu Ui NPOBEACHHS 3aHATHH JICKIIUOHHOTO THIIA.

OcHarmieHre ayiuTOpuH: MyJIbTUMEIUIHbBIE CPECTBA XPAHEHHUS, MIepelaun U MPEICTaBICHUS
uHpopmanuu

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

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

3. [Tomenenus i1t caMOCTOSATENIbHON pabOThl 00yUYarOIIHUXCSL.

OcHamienne ayautopun: [lepcoHanbHble KommbioTepsl ¢ makerom MS Office, Beixomom B
WHTEpHET U C 10CTYIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

4. Tlomemenuss Ui XpaHeHMsT U HPOQUIAKTUYECKOrO OOCIY)XMBaHHUS  y4eOHOIo
000pyIOBaHUS.

Ocnamenue ayaurtopuu: Cremnaxu, ceddbl Uisi XpaHEeHUs y4yeOHOro o0OpyAOBaHUS.
WHCTpyMEHTBHI [UI peMOHTa J1a00paTOpHOro 000PYA0BaHMSL.
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INPUJIOKEHUE 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 XuMHU4ecKasi KHHETHKa?
JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U F€TEPOreHHOM peaKIuil.
Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakinn?
JlaiiTe onpeneneHue 3aK0Ha JEeHCTBHS Macce.
Yo Ha3bIBalOT KOHCTAHTOM CKOpPOCTU?
Ot xakux pakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npaBusio Baut-I'odda.
Uro Ha3bIBaIOT TeMIepaTypHbIM KodpduurenToM? Kakue oH MOXKET UMETh 3HAaUEeHUs?
[ToueMy noBbIlIEHNE TEMIIEPATYPBI YBEINUUBAET CKOPOCTh PEaKIUuU?

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 PpEaKIMH 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 CHUIa OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOW 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 cuUcmeMd O3HAYAeT:
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+ 3/2H,=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 peakmmuu  NiO oy + C (pagurny = Ni o + 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. Maunas peakusi: 2KClOs (tg) —2KCl (15)+30; (1), AH<O MokeT caMOnpon3BOIBHO MIPOTEKATh
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 Oanna.

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. CocTosiHMEe XUMHUYECKOTO PaBHOBECHSI 0OPATUMBIX IIPOLIECCOB KOJTMYECTBEHHO XapaKTepU3yeTcs ...
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 3anuiiercs BeIpaXKeHHE /1711 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 » (1 = 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 BUJIC
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 mpoM3BeICHIE
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, UTO BOJHBIE PACTBOPbI MHOTUX COJIEHl MOT'YT 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[ KOJUIOUJIHBIX 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 JOJDKEH OBITh HAUMEHBIITNM?

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. Ilpu B3aumopeticteuu 20 mu 0,001H murpara ceunma () ¢ 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 3054 ruApokcuaa skenesa. g 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. OKucauTENh — ATO aTOM, MOJIEKYJIa I UOH, 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 YMEHbBIIAETCS
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, BOJAOPOJI, YTIEPOT
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 kanusi B OBP, npoTekaronmx B KUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...

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

7. B peakumu, nporekaromieii 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(ppHUIIMEHTOB B peaklnu, MPUBEeHHON 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 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Oania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunmraiite DJIC ranpBanndeckoro siemeHta MQIMQgSO,||CuSO,|/Cu mpu cranmapTHBIX
YCIOBHSIX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPOIU3e pacTBopa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYkaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUHU dJIEKTpOin3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKUMH  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,
NPOTEKAIOMIEH TPU DICKTPOXMMHUYECKONH 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 «XHMHUYecKasi TePMOAHUHAMHUKA»

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; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaplICHHE
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 HyOry = 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:
Hypy + 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
0amna; 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 ) + HO () = CO2 (y + Hj (7 HayvanbHblE 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(F), 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 BobI 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 cinenyromux 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.

Jlomaninee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»




B JOMAIIHEM 3alaHUHU 110 TEMEC ((OKI/ICJII/ITGJ'IBHO-BOCCTaHOBI/ITeJIBHbIC HpOI.[CCCI:I»: HCpBaH 3a1a4da
orieHuBaercs B 1,5 Gamia; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

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

VYKaxuTe TUN KaKI0H peakivu.

Paccunraiite SJIEKTPOABIDKYINYIO CHIIy W ONPEISIUTE HAMpPaBIEHUE CaMOIMPOU3BOILHOTO
MPOTEKAaHWUs  TMEPBOM  peakuud  TNpH  CTAHJAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYCHHS
OKHCJIUTENHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAJIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0

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 OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S$;0s+ NaOH —

Bi.O; + C —

Mg + HNO3 (pa36) —

3ajadga Ne3

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

Jlomainee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomamrnem 3aganuu o TeMe «IeKTPOXUMUYECKUE CHCTEMBIy: MepBasi 3a/1aua OIEHUBACTCS B
1 6amr; BTOpas — B 1,5 6ayna; Tpeths — B 2,5 Oasia.

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

YpaBHEHHE TOKOOOpa3yIOIIeH peakuu, MPOTEKalmeld Mnpu padoTe TabBAaHHYECKOTO 3JIEMEHTA
Co/Co(NO3); // AI(NO3)s/Al. Paccumraiite DJIC (E) raipBaHHYECKOTO 3JIEMEHTA TPH CTaHIAPTHBIX
YCIIOBUSIX.

[TpuHSIB MOTEHIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJIa B KATOAHOM pacTBope, mpu kotopoi DJIC raipBaHUYECKOTO 3JIEMEHTa YMEHBIIIUTCS
Ha 0,02B.

3amaua Ne2

[IpuBenute cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBbIE YPaBHEHHUS PEaKIIHid,
MPOTEKAIOIINX TPHU JIEKTPOXUMHUYECKOH Koppo3uu raibpanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUIb MacChl aHOJA MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €CIIM CKOPOCTH
koppo3uu cocraBuia 0,01 r/y.

3amauya Ne3

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

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,



Bbruucnure QaxThueckoe KOJIMYECTBO MeETallla, MOJyYEeHHOIO Ha KaToJe IMpHU DIIEKTPOJIH3Ee
Co(NO3), ecnu 31eKTpoOIK3 TPOBOAWIN B TeueHHH | 4. BrIxoa Meraiia mo Toky coctaBui 85%.
VYkaxure BO3MOXKHbIE IPUUUHBI YMEHBILIEHHSI BBIX0/1a METAJLJIA 110 CPABHEHUIO C PACUETHBIM.
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KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIE BONPOCHI 110 TeMe «XMMHYeCKasi TEPMOAUHAMHUKA»

OCHOBBI XMMHYECKOI TEPMOTUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepmoaunHaMuveckue nmapameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.

Buyrtpennss sueprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTanbIus Kak QYHKIUS COCTOSIHUS CUCTEMBL. DHTAJIbIUS 00pa30BaHMsI BEILIECTBA.
TernoBoit 3pdexT xumuueckoit peakiui. GakTopel, BIUAIOMINE HA TEIUIOBOK ekt
XUMHUYECKOHN peakitu.

Tepmoxumus. 3akoH I'ecca.

CnenctBusd u3 3akoHa 'ecca.

OHTponus Kak (QYHKIHS COCTOSIHUSL CHCTEMBI.

Bropoii 3ak0oH TepMOIMHAMUKH.

Tperwnii 3aKOH TEPMOJINHAMHUKHU.

Oueprus ['ub6ca.

HanpasiieHue caMoInpor3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKLIUM.

KOHTpOJIbeIe BOITPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUECKOHN peakluy U METO/Ibl €€ peryIupOoBaHusl.
BnusiHue KOHIEHTpalMu Ha CKOPOCTh XUMHUECKOW peakIUM (3aKOH JeHCTBYIOIIUX
Mmacc).

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

OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.

Teopus nmepexoJHOro KOMIUIEKCa. DHEpreTuyecKas AuarpaMmma.

Kpusas MakcBenna — bonbpiimana. DHepreTuueckuii 6apbep.

Karaimtnueckue cucTemsl.

Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOU pEaKIuu.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.

KoHcTaHTa XMMHUYECKOIO PABHOBECHS.

Cwmenienne xumuueckoro papHoBecusd. [Tpunnun Jle—Illarense.

BnusiHue KOHLIEHTpalK, JaBIEHNs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHS.

@da3oBbIe IMarpaMMBbl 1JI1 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpouabsnbie Bonpocsl o Teme «PacTBopsn»

Ilonstue pacrBopa. PactBopumocTs BemecTa. PacTBopuMocTs rasa.

PactBopbl. CriocoOb! BhIpakeHUs KOHIIEHTPAIMK pacTBOPOB (MaccoBas 10J1sl, MOJIsIpHAs
KOHLIEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS 1OJIS, TUTP).
KomnurarusHele cBolicTBa pacTBOPOB. M ieanbHbI pacTBop.

3akonsl  Paymsa: | (toHomerpumueckuit) wu |l (90ymnmmockonmuueckuit  H
KPUOCKOTIMYECKUH).

Ocmoc. Ocmotnyeckoe naBieHue. Cxema 0CMOMETpa.

KucimoTHO-0CHOBHBIE B3aNMOIEHCTBHS BEIECTB.

Honnast Teopus KMCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE NOHATHUS U MOJOKEHUS
Teopuu AppeHnyca.
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Juccounarys KMUCJIOT, OCHOBAHHUM U COJIEH C TOYKH 3pEHUS MOHHON TEOpUH AppeHnyca
(mpumepsl).

Crenens aucconuanyu. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHI.

Jluccormanus cnadbIx 3JMeKTPOIuTOB. KOHCTaHTa UCCOIMAIIHH.

3akoH pazdasieHuss OcTBaIbBIA.

Peakuu noHHOTO 0OMEHA MEXTy JCKTPOIUTAMHU (Ha MPUMEPE PeakIuii 00pa3oBaHUS
CJ1a00r0 3JIEKTPOIUTA, OCAKA U Ta3a).

IIpousBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHue Boibl. BogopoIHbIi U THIPOKCUIIBHBIN TOKA3aTEH.

IM'maponus coneit. Tunsl ruapoIn3a coneu.

KonnuecTBeHHbIE XapaKTEpUCTUKHU MpOLIecca THAPOIIN3a.

@DaxTOpHl, BIUSIIOUINE HA TPOLIECC TUAPOIH3A.

KoHTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. JlucriepcHble CUCTEMBI.
HucnepcHocts. Kitaccudukanyum AucnepcHbIX CUCTEM.
Konnonanslie pactBopsl. JInopuisHbie 1 110()OOHBIE KOJIIOUIBI.
CriocoObl 1osTyueHus: KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YaCTHLI.

IIpaBuno dasuca — [leckona.

Y cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIn3aTophl.
Koarymsimus nuodunbHbIX 1 THO()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymnsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpasuno Ulynsie — [Napau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PAaCTBOPOB.
DNEKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJILHbIe BOIIPOCHI IO TEME «OKHCINTENBLHO-BOCCTAHOBHTEIbHBIE

MPOIECCHI»

OcCHOBHBIE TIOHSTHS TEOPUU OKUCITUTEITHHO-BOCCTAHOBUTEILHBIX PEAKIIHiA.
OKHCIUTEIFHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIIICCTB.

Baxueinine OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TPUMEPHI).
OKHCIUTEITBEHO-BOCCTAHOBUTEIBHEIN ITOTCHITAA.

VYpasuenue HepHcra.

CocraBneHre OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHI.
Hanpasnenne okucanTensHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

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

Onexkrpoxumuueckue cucreMsl. Kinaccugpukaius 3JeKTpOXUMHUECKUX MPOIECCOB.
DIEKTPOXMMHUYECKHE MPOLECChl, NMPOTEKAIoIMe Ha TPAaHMUIE pasjiena «MeTaul —
pacTBOp».

lanpBarmveckwmii amement Jdanuamsa — Skoomn.

DNEeKTPOABMKYIAsl CHjla FalbBaHUUECKOIO DJIEMEHTA.

N3mepenne  3JIEKTPOOHBIX  MOTEHUMAIOB. PAn  CTaHAApTHBIX — BIEKTPOJHBIX
noreHuuanos. CBONCTBA METAIJIOB B COOTBETCTBUM C MX IOJOXKEHUEM B pALY
HaIpsKEHUH.

VYpasuenue HepHcra.

DNeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.
OO6wenunennslit 3akon @apajes. Berxoa mo Toky.
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Kopposus meramios. Knaccudukanus Koppo3nOHHBIX IPOIIECCOB.
XuMunueckas KOppo3usi.

DNEeKTpOXUMHYECKass KOppo3us. AHOJIHOE OKHCICHHE MeTalsla M KaTOJHOE
BOCCTAHOBJIEHHE OKUCIUTEIS.

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

3amuTa METauioB OT KOPPO3HUHU.

3aluTHBIE TOKPHITHS.

DIEKTPOXUMHUYECKHUE CIIOCOOBI 3aIIUThI OT KOPPO3UU METAJLIOB.
XUMUYECKUE UCTOUHUKH TOKa. |'aTbBaHUUECKUI S7IEMEHT.
XUMHUYECKHE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XUMUYEeCKHEe UCTOUHUKH TOKA. TOIIMBHbBIE JIEMEHTHI.



INPUJIOKEHUE 2

7. OueHoOYHbIE CPeICTBA /JIsl IPOBeAeHUs POMEKYTOUHOI aTTecTallu
[IpomexxyrouHast — aTTecTalusi MMEET  LENbI0  ONPEACNIUTh  CTENEHb  JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yJbTaTbl O0Oy4YeHHs] U OLIEHOYHbIE CPeACTBA ISl NPOBEdEeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1a4u npodeccrnoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJIB30BAHUS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHUX HAYK, a TAKIKE MATEMaTUYECKOT0 anrapara

OIIK-1.1

Omnpenensier XapaKTePUCTHKH
¢uU3n4eckoro M XUMHYECKOTO
nporecca (SBICHHS), XapaKTePHOTO
Ui 00BEKTOB MPOQPECCHOHATBHON
NesITeIIbHOCTH, Ha OCHOBE
TEOPETUYECKHIX u
AKCIEPUMEHTATBHBIX HCCIICIOBAHUI

Ilepeuens meopemuueckux 60npocog K 3auemy:

1.  OcHOBbI XMMHUYECKON TEPMOAMHAMUKH: CUCTEMA, TEPMOJUHAMUYECKHUE MapaMeTpbl
CUCTEMBI, (YHKIIMH COCTOSHUSA CUCTEMBI. [1epBblil 3aKOH TEPMOAUHAMUKH.

2.  DHepreTuka XUMHUYECKUX MPOIECCOB.

3. OHTanbnus. 3aKk0oH ['ecca U ciIeacTBUA U3 HETO.

4.  DOurponus. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHY.

5. Dueprusa ['u66ca. HampaBieHnus XMMHYECKUX MPOIECCOB.

6. Xwumunueckas kuHeTHKa. CKOpOCTh XMUMHUYeCKOW peakuuu. CpenHsis W UCTHHHAS
CcKopocTH peakiuu. Kunernueckas KpuBasi.

7. CKOpOCTb peaKIMu U METOJIbI €€ peryIupoBaHusl.

8.  Brnmsuue temmepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-I'odda.

9.  DHeprus akTuBanuu. AKTUBHPOBAHHBIN KOMILUIEKC. Y paBHeHHE AppeHuyca.

10. Katanuzatopsl 1 KaTaTUTHYECKUE CUCTEMBI. | OMOTeHHBIN KaTanus.

11. Karanu3atopsl 1 KaTAIMTHYECKUE CUCTEMBI. | 'eTeporeHHbIN KaTanus.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

13. Cwmemenne xummuueckoro paBHoBecus. [Ipuniun Jle [laTense.

14. PactBopbl. CocOOBI BBIpake€HUsI KOHLEHTPALIMK PacTBOPOB.

15. PactBOpbI 27€KTpOAUTOB. CTENEHb U KOHCTaHTA 3JIEKTPOJIUTHYECKON TUCCOLIMALIUY.
3akoH pa3basnenus OcTBaib/a.

16. Jluccoumarnusi KUCIOT, OCHOBAHHM, coJeil. AM(OTEpHBIE IIEKTPOIUTHI.

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

18. uccounanus Boasl. MoHHOE npou3sBeneHne Boasl. pH.

19. Tuaponus coneit. CTeneHb U KOHCTaHTa THAPOIIU3A.

20. JIucriepcuble cucteMbl. Kitaccupukanms. JInoduiabHbIe U JIMOPOOHBIE KOJUTOHIHI.

21. CtpoeHue KOJUIOMIHBIX YacTHUII.

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

24. DnexTpoxuMuyeckue cuctemsl. 3akoHbl Dapajes. DIEKTPOIHBIA NOTEHIIHAL.

CBOMCTBA BEIIIECTB. Knaccudukanus




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
25. TanpBanmueckwmii 3nemeHT Jlanusis SAxkoou.
26. DIEKTPOXMMHYECKHE CUCTEMBI: JIEKTPOIIU3 paciuiaBoB. [I[puMeHeHE IIEKTPOIH3a.
27. DnexTponu3. AHOIHBIA W KaTOAHBIM MpOLECCHl MPHU DIIEKTPOJIU3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.
28. Kopposus. Buast koppo3uu. CriocoObl 3alIUTH METANIOB 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 O6Bem, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NaS,03 H,O H,SO, Na,S,03, 10? | mnosienns peaxiuu, 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 HATPHUS, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na;S;0Os3, a Ha ocw opaMHAT —
CKOPOCTh PeaKIIhH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU THOCYIh(haTa HaTPHS.
OIlK-1.2 Hcnonb3yeT TeopeTnyecKkue OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TCXHUYCCKUX HAYK IJI MPUMCHCHHUA
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

1. g peakumn CHy ) + CO2 () = 2 CO ) + 2 Hy () ompesiennTe BO3MOXKHOE HAIIPABICHUE
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 HANJAEHHOTO HW3MEHEHUS
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, €CII 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. 3ousb rEIPOKCH A MarHus mosaydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy ero MUIIEIUIHI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIIy U ONPEEIUTE HalpaBiICHHE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBUSIX, UCTIONB3YS 3HAYEHUS
OKHUCIIUTEIBLHO-BOCCTAHOBUTENBHBIX 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 (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIIEH MpH dekTposmse pactBopa CoSO4 Brramcnure
(bakTHYeCcKOoe KOJUUECTBO METaslIa, OTydYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIN B TeueHUH | 4. Berxoa MeTtamia rmo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIICHHS BBIX0JIa METAJIa 110 CPABHEHUIO C PACYETHBIM.

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
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJIOB PABHBI: [AI3+]=0,001 MOJIB/II, [COZ+]=O,1 MOJIB/II.

2. Hanmcath MOHHBIC U MOJIEKYJSpHBIC YpaBHeHHsI peakuuii 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
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WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.
5. CocTaBbTe ypaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:
KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.
6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBAaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTpPaluu
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
TOKOOOpa3yromel peakiuu, BeIMUCIUThL DJ[C rallbBAaHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.
10. Cynedar amromunus maccoit 36,4 v pactBopwi B 100 r Boasl. [IIMOTHOCTH MOTy4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Crmi N(Al2(SO4)3) u N (H,0); T.
OIlIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

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

1. HamucaTh »JIEKTPOHHBIE YypaBHEHHUS OJIEKTPOAHBIX TPOIECCOB, YypaBHEHHWE CyMMapHOM
TOKOOOpa3yromiei peakuu, BraucianTs J/1C raapBaHHYECKOTO AIEMEHTa, €CIIA KOHIICHTPAIuN
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 TEPMOJIMHAMUYECKYIO BO3MOKHOCTD TpoTekanus peakiuu CaO ) + 2 Ceo =
= CaC; (¢ + CO(r), AH; = 460 x>k npu cTaHIApTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/Monb-K;
S(CO)=197 Ix/mons-K.

4. CocTaBbTe YpaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIINN:

KMnQO4 + NaNO, + H,SO,4 —, CI'Q(SO4)3 + Br, + NaOH —.

5. Ompezenure TePMOJUHAMIYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ¢y + 2 HoOry =4
HClyy + Oy (ry, AH; = 115,6 x/x npu cTangapTHBIX ycnoBusx. Paccumtaiite Temneparypy Hadana
peakuun, ecau S(Cl2)=223 [Ix/mons K; S(H,0)=189 Jx/mons-K; S(HClH= 187]x/momnsK;
S(02)=205 Jrx/monbK.
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6. Hamucate ypaBHEHUS peakiiuii Tuapoau3a B MojiekyisipaoM u nonnom Bujae: 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 xinopuna xkenesa (111). IioTHoCTs moydeHHOTO pacTBoOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

10. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH IpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; ) + 2 SO; (1, AH; = -1075 k[l nmpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 JIx/monb-K;
S(S0,)=248 JTxx/mons-K.

11. Peaknus uaer no ypaBHeHuto: 2 Hy () + Sy () = 2 HaS(py. HauanbHas KoHIEHTpanus Bogoposa
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
Havana peakimu, eciu S(ZnS)=58 Jlx/Monb K; S(02)=205 Ix/monb-K; S(ZnO)= 44 JIx/monb-K;
S(S0,)=248 Jxx/monb-K.

13. HauanpHble KOHIIEHTPAllMU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oz () = 2 SO3 () Obln
pasusbl 1,8 Monbs/nm SO, 1 2,4 Mob/1 O. Bo CKOJIBKO pa3 H3MEHUTCS] 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 H3POyq. Paccuntaiite: ®(H3POy); Cyp; Cox; Crny N(H3PO4) 1 N (H20); T.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHS 00YJAIOIIMMUCS 3HAHUH, M IPAKTHYCCKUE
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 BOMPOCA U OJIHO IPAKTUUYECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - O0YYAIONINIICSI JEMOHCTPHUPYET TOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OT/JCIbHBIX 3HAHUH, YMCHHI, HABBIKOB, OOYYAIOIIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«He 32a4TeHO0» - O0yJaIOLIUIICS HE MOXKET IM0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BICHCHUS I/IHC];)OpMaIII/II/I, HC MOJXKCT IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKHM PCIICHUA IMPOCTBIX
3aaad.



