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y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeETauTypriud U XAMHUYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Huctumumaa O0mast 1 HeopraHuyeckast XMMUSI BXOJHUT B 00513aTeNbyI0 YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

be3zonacHOCTb JKU3HEAEATENbHOCTH

Okonorus

VYyeOHast - HaydHO-HCCIEAOBaTeNbCcKas padboTa (MOJyueHUE IEPBUYHBIX HaBBIKOB
HAY4YHO-UCCIIEJIOBATENILCKOM paboThI)

Hayuno-uccnenoBarenbckas padboTa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

IToaroToBka K cijaue u caaya rocyapcTBEHHOT0 IK3aMeHa

[Ipou3BocTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

Mertamntyprus xenesa

OCHOBBI TEXHOJIOTHHU NTPOU3BOCTBA KOKCA

OCHOBBI MUHEPAJIOTUU

ITonroToBka pyn K JOMEHHOMH IJIaBKe

CoBpeMeHHbIE TEXHOJIOTHH PecypcocOepeXeHrs B YepHON METaILITypruu

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare ocBOeHMs MUCHMILIMHBI (Moayiysi) «OOIias M HeOpraHUYecKass XMMUs»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Crnocoben pemaTh 3agaydl NpOPEecCHOHATBHON JAEATENbHOCTH, HPUMEHSSI METOJIbI
MOJIEJMPOBAHUS, MATEMATHUECKOT0 aHaJIN3a, €CTECTBEHHOHAYUYHbIE M OOLIEMH)KEHEPHbIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecCTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpoQecCHOHATbHBIE 33aJaud C IPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
pELIEeHNs 3a/1a4 TEOPETUUYECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00b€EM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 77 akaJl. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHEAyJUTOpPHAs — 5 aKaJ1. 4acos;

— caMocTosTenbHas pabora — 31,3 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

S =
Ay/:[HTopHag 3 g Dopma
KOHTaKTHast T
& OHTaKTHas paboTa 5 g Bix TEKYIIETO
B aKaJl. Jacax
Pasnen/ Tema 3 (B axaj. uacax) g & . KOHTPOJIA Kon
g 3 ©|caMocTosITeNnbHON
JIACIMTUTHHBI . [~ YCIIEBAEMOCTHU U | KOMIIETCHIMH
O 9 & paboTEI .
T mab. |mpakr.| S 3 [IPOMEXYTOYHOH
A sam | zam |8 8 aTTecTalun
1.
- oopmiIeHUE
oTyera o
nabopaTopHOi
abore; -
paGore; sampra |OTIK-1.1
- peleHue .
OMAILHETo nabopaTtopHoi
a0OTHI. OIIK-1.2
1.1 Xumudeckast TepMOANHAMUKA 10 | 221 5 3aganus Ne 1; P
JlomanHee
3amanue Ne 1.
CaMOCTOSITETTbEHOE ! OIIK-1.3
Tectuposanue.
U3yueHue
yaeOHOI 1
Hay4YHOM
1 JATEPaTypPHL.
- ohopmieHue
oTyeTa 1o
nabopaTopHO
abore; -
paore; sampma |OTIK-1.1
- perieHne .
OMALIIHeEro nabopaTtopHoi
a0O0TBHI. OIIK-1.2
1.2 XuMnueckass KHHETUKA 8 2 5 3agaHus Ne 2; P
JlomamHee
3amanue No 2.
CaMOCTOSITETbHOE o OIIK-1.3
TectupoBanue.
U3y4YCHHE
yueOHOI u
Hay4HOU
JIATEPaTypHL.




- oopmiieHue

oTdeTa 1o
nabopaTopHO’
pagore; sampra |OTIK-1.1
- peleHue .
TOMAIITHETo nabopaTopHO’ OMK-1.2
1.3 Pactops! 14 | 4/41 5 3ananus Ne 3; paboTsI. T
_ Jomamnee
camoctosrensroe | 22Ame Ne 3. QK. 1 3
Tectuposanue.
U3ydeHHE
yuebHO u
HayJHOU
JIMTEPATYpPBL.
- oopmiIeHuE
oTdera 1o
nabopaTopHO’ OIIK-1.1
paborte; 3amura
1.4 lucrepcHble CHCTEMEI 6 2 5 B na6oparoproii |OITK-1.2
CaMOCTOSITETIBHOE paboTHI.
U3y4YEeHHE Tectuposanue. [H[TK-1.3
yaeGHOH U ’
Hay4HOU
JUTEPaTypBHL.
- oopmiIeHUE
oTdeTa 1o
1abopaTopHOi
paore; sampra |OTIK-1.1
- pereHue .
1.5 TOMALLIHETo nabopaTtopHoOi OIIK-1.2
OKHCIUTENbHO-BOCCTAHOBUTEIILHbIE 8 |2/1,21 5 3aganus Ne 4; paGoTE!. il
JlomanHee
TPOTIECCHI - Ned
camocTosTenbHOE | e 72 % OTTK-1.3
Tectuposanue.
n3y4eHUE
yueOHOI U
Hay4HOU
JIUTEPaTyphL.
- oopmiieHUE
oTdeTa 1o
nabopaTopHOi
paore; sampra |OTIK-1.1
- pereHue .
IOMALLIHETo 1abopaTopHOI OITK-1.2
1.6 DnexTpOXUMHYECKUE CUCTEMBI 8 6 6,3 | 3amanus Ne5; paboTsL. il
) JlomanHee
CAMOCTOATENbHOE | o he NS 1OITK-1.3
TectupoBanue.
U3y4eHHe
yuebHO u
Hay4YHOU
JIATEPaTypBhL.
Hroro no pazneny 54 [18/7,21 31,3
Uroro 3a cemectp 54 |18/7,21 31,3 JK3aMeH
Hrtoro no nucuurinHe 54 18/7,2 31,3 SK3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce npenogaBaHMs AUCUUIUIMHBL «XHMHS» HPUMEHSIETCS TpaJulMOHHAs
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlekumu npoxoAT Kak B HH(GOPMALIMOHHOHN (opMme, I1e IMEET MECTO MOCIIEI0BATEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEACTBAMU, TaK U B (hopMe JieKLuii-0ece bl WM Juanora ¢ ayIuTOpuen, JIeKIni
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIMSI IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

IToMrMO 3TOrO B JIEKLUU MOT'YT UCHOJB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Oco0oe MecTo B mpolecce MNpenofaBaHUs IUCHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIUHU C
UCIIOJIb30BAHUEM JEMOHCTPALMOHHOTO XMMHUYECKOIO SKCIEPUMEHTa, KOTOPBIH I103BOJISAET
HanOoJiee MOJIHO Peajr30BaTh METOJA MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTaHOBKY HpobieM ¢
HOMOILBIO IEMOHCTPALM SBIEHUH, peaKLUil WK TPOLIECCOB.

s peanuzanuy WHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
HPOBOJATCS JEKIMU-BU3YaIU3allM, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUUECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKLIMOHHBIN MaTepHall 3aKpeIuiieTcs: B XoJie J1a0opaTopHbIX paboT, B X0A€ KOTOPBIX
yueOHass paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMH BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYMHIOBbIE MJIM UHIUBHyalbHbIE 3aJaHUs 1O HpoieHHol Teme. [lpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI HCIOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJISIET YCBOUTh MaTepuall IIyTeM BBISABICHMS CBSI3€H MEXJy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUJICKTHBHOTO
B3aUMOOOydeHus (MapHyio paboTy) Tpex BHUAOB: CTaTHYecKas Ilapa, JUHAMUYECKas Iapa,
BapHallMOHHAsl [apa; COBMEIIas €€ C TEXHOJIOTHEH MOIyJbHOro o00ydeHus. BpinmonHus
AKCIIEPUMEHT, oOydaromuecs (HOpMyIUpPYIOT OOOOIIEHHBIE BBIBOJIBI 1O CEPUH  OIBITOB,
UCIIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUS.

CamocrosiTenbHast paboTa 0o0ydarolIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIe
(bopMbl yueOHOH NesATETbHOCTH: BBINOJIHEHHE JOMAIIHUX 3a/1aHuil, 3aBepiieHne o(opMIIEHUs
71a00paTOpHBIX PabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOTO
MmaTtepuaja Mo ydyeOHMKaM M TOcOOHsSM, uYTeHHe M MNpopaboTKa HAay4yHOW IUTepaTypbl B
O6ubMoTeKe, Harcanue pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM arrectanuu.CamocTosTeNbHAs paboTa 0OydaroUIMXcsl JODKHA ObITh HalpaBieHa Ha
3aKperyieH!s] TEOPETUUECKOr0 MaTepHala, U3J0KEHHOTO MPEeroiaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITEIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSM,
BBITMIOJTHEHHE JIOMAIIHUX 33JJaHUI ¥ TOJrOTOBKY K PYO€KHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHNnU pyOEKHOTO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/la4aMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHU MPaBUIBHOCTU, 00beMa, TIIyOUHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX MPH W3YUYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJyYE€HHBIX 3HAHUN, YMEHHI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT DKCIEPUMEHTHUPOBATH C HOBBIMU
dopmamu koHTpoJis. OOyuaromuMcsl peUIaraloTcsl TECTbl U 3aJ]aud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpOBepKHU. B oTiamume oT OOBIYHOTO TECTUPOBAHHS TaKOM
Croco0 KOHTPOJSL MO3BOJIAET CTYJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAuYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00y4yaoummxcst
[Ipencrasneno B mpunoxxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Beicmiee obpasoBanue:. bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIMN.

2. Konsina, JI. I'. Xumus : yaebnoe mocooue / JI. I'. Komnsina, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. sKkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamienus: 14.10.2019). - MakpooOBeKT. - TEKCT : 37IEKTPOHHBIM. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckui yH-T um. I'. . HocoBa. - Marautoropck :
MI'TY wum. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true  (mara oOpamenus: 14.05.2020). - Makpooosekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcubie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuudeckuit yH-T um. I'. M. HocoBa. - MarauTtoropck
: MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 22.10.2019). - Makpooosekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakliiu. OCHOBBI AJIEKTPOXUMHUH !
yueoHoe mocobue / JI. I'. Konsina, O. P. Mymuna ; MI'TY. - MarauTtoropek : MI'TVY, 2015. - 58 c.
: HIL., TabJ1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true = (mara oo6pamenus: 14.10.2019). - Makpoobbekr. - TekcT
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.
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IIpunoxenne 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa 0OydaromUXcs IMOJpa3JessieTcsl Ha ayAWTOPHYIO, KOTOpas
MMPOUCXOOUT KaK BO BPEMs na60paT0pHHx SaHSITI/If/’I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAUAX, U Ha
BHEAYIUTOPHYIO, TPOUCXOIAIIYIO BO BPEMS IIOATOTOBKH CTYIEHTAMH OTYETOB 110 TaO0OPATOPHBIM
3aHATHUAM U BBIITOJIHCHHUA JOMAIIHUX SaHaHHﬁ.

AynuTopHas CcaMOCTOSITENIbHAsE paboTa OOydYalomUXCcs MPEANOoNaraeT MPOX0XKICHUE
TECTUPOBAHUSL 10 KAXKAOMY pas3ieny IUCHUIUTHHBL. TeCThl BKJIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKHUE 3aJaHMs, OTBETHl HAa KOTOPBIE TPEOYIOT TIyOOKOr0 MOHMMAHUS H3Yy4EHHOTO
MaTepuana. TecThl MOCTPOEHBI €AMHOOOPA3HO: K KAXKAOMY BONPOCY MPENaraeTcs 4YeThIpe
BapHaHTa OTBETOB, CPEIN KOTOPBIX OJUH UM HECKOJIbKO MpaBUiIbHBIX. OOpaboTKa pe3ynbTaToB
OCYILECTBIISICTCS IIYTEM COIOCTABJICHUS MOJYYCHHBIX PE3y/IbTaTOB C ATAIOHHBIMU U TPOTEKACT
O4eHb ObICTPO. MakcuMallbHOE KOIMYECTBO OAIIOB B Kax10ii Teme Kypea — 10.

BapI/IaHTbI TEMAaTHYE€CKHUX TECTOBbIX 3az[aﬂm‘i IJISA TEKYHIEero KOHTPOJIsA
XuMuuyeckas TEPMOANHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IIECTh 3aJJaHUN OLIEHUBAIOTCS B
0,5 6amia, cenpbmoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHBIC peareHThI
0) TPOIYKTHI XMMHUYECKON peaKInu
B) PpPEaKLMOHHBINA COCY]
I) MCXOJAHBIE PEAareHThbl U MPOIYKThl PEAKIINH
2. TlepBblif 3aK0H (MepBOE HAYaNI0) TEPMOJIUHAMUKHY MaTEMaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)

6) K=R/Na r AU= Q-W

3. B sk3oTepMuueckoil peakium:
a) PHTAJIBINS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)

0) TermoBoii o ekt peaknuu orpuriarencH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJICHHE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS

4. CrangapTHbIE TEIUIOBbIE 2P PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q013°"
6) AHozgg F) AHct
5. Kakue u3 MpUBEICHHBIX PEAKIU SBJISIOTCS SHIOTEPMUYECKHUMU?
a) 1/2 No+ 3/2 H,= NH3; , AH = — 46 K]I)/Mo1b
6) H,+4/20,=H,0, AH = -242 K]I:x/Mo11b
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/Mo01b
r) 1/2H;+1/2 I,= HI, AH = 26 K]Ix/Moib

6. Kakas u3 HanMcaHHBIX HMXKE PEaKIMi OTBEYAET TEIUIOTe 0Opa3oBaHus OKcuaa a3ora ( || ) B
CTaHJAPTHBIX YCIOBHSX?



a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) mo peakuus :
CUO (1 + C (rpagur) = CU (¢ + CO (y, morsotmiiock 22 k/Ik TEMIOTHI.
DHranbpnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenienre BO3MOXKHOE HAIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUYCHHSI PEAKIIMHM MPH CTAaHIAPTHBIX YCIOBHSX M TMPH TEMIIEpaType
627°C.

BemtectBo AH®9s (K[Ix/Momn) S°9s  (dx/Monp*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs OHHeprum [mOOca THpW CTAaHIAPTHBIX YCIOBHAX, IPH
temneparype 627°C u Temmneparypy Hayaja peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMeHseTcs SHTPONHUS IPU Pa3N0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs T) HE 3HAI0
10. lanHast peakims:
2KCl10; (TB) —2KCl (TB)+302 o) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HarnpaBJIeHUU ') HE 3HAI0

XuMHu4YecKass KHHETHKA

B Tectax nmo teme «XuMuueckas KHHETHKa»: [IEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISITOE
3agaHus orieHuBatotcs B 0,5 6asuia; mecroe, ceapMoe, BOCbMOE, IEBATOE U AecsiToe — B 1 6am, a
OJWHHAIaTOoe — B 2,5 Oaia.

Tecr Ne 1
1. Pazgen xumuu, U3y4aromui CKOPOCTH U MEXaHU3Mbl XUMHUYECKHUX PEAKIIHii, Ha3bIBAETCS
a) XMMHUYecKast TepMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHKA
2. CkopoCTh XMMHUYECKOH pEaKIiu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJIHOCTBIO PACXOyeTCsl OJTHO U3 UCXOJHBIX BELIECTB
0) M3MEHEHHEe KOJIMYeCTBa BEUIeCTBA PEareéHTOB (WM MPOAYKTOB) pEaKUMH B €IUHUILY
BPEMEHHU B €JMHULE 00beMa
B) KOJIMUYECTBO BEILIECTBA MIPOAYKTOB PEAKIIMM K MOMEHTY OKOHYAHUS peaKIUu
3. B Kakux eJMHMIAX BBIPAXKACTCS CKOPOCTh XMMUYECKOH peakiuu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB? C
4. Ot kakux (aKkTOPOB 3aBUCUT CKOPOCTb XMMHUYECKHX PEaKIUii?
a) OT IPUPOJIbI PEATUPYIOLINX BEILECTB



0) oT TemIepaTypsl
B) OT 00beMa PEaKIIMOHHOTO COCy/Ia
5. CocrossHHE XWMHYECKOTO pPABHOBECHS OOPAaTUMBIX MPOIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOTYKTOB PEAKIIH
0) SHepruei aKkTHBU3AIUN
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceIBaeTcsl BRIpOXKEHHE [T CKOPOCTH PEaKIUH
4 NO ™t 6 H,O =4 NHg(r) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H.0]°
7. Kax 3anuimeTcs BeIpakeHuUE JUIsi KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Ky = [C][D]/ [A][B]
8) Kr = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha JuarpaMMe ToKa3bIBaeT 3HaUYeHUe TerioBoro 3ddexra peaknun?
a)l

B) 3
1 | 3

v

XOJl peakuu

9. UYro MOXHO cKa3aTh O peakliu, N300paXeHHOM Ha TuarpaMMe K Borpocy 87

a) DK30TepMUYECKast peaKIIus

0) sHIOTepMUYECKast PeaKIIHs

B) pEaKIIHsI OMKCHIBACT COCTOSTHAE PaBHOBECHS

10. PaBuoBecwue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIIaeTcs BICBO.

a) PU MOHMWKEHUU TeMIIEPaTyphl

0) IpH MOBBIILIEHUU TEMIIEPaTyphl

B) IIPH MOBBIIICHUH JIaBICHUS

11. JInsa peakuuu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOIi TemIiepaType KOHCTaHTa PaBHOBECHS

pasHa 0,8. PaBHOBecHast KOHIIEHTpalus BoJopoJa paBHa 1,2 MoJb/11. BeruucauTe UCXOIHYIO

KOHIICHTPAIIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI
B Ttecrax mo Teme «PacTBopbl»: mepBoe 3aaHNe OIeHUBaeTcsl B 1 Oaiur; BTopoe, TpeThe,

YeTBEPTOE, IIATOE U 1IecToe 3aaHus - B 1,5 6amia; cenpbMoe, BOCbMOE, AEBATOE U AECATOE — B
0,5 6amna.



Tect Nel

1. s ypaBuenus peakiun Cu SO, + KOH —... cokpaliieHHOe HOHHOE ypaBHEHHE 3aITUIIETCS B
BUJIE

1) 2K*+ S04 = K,SO,

2) Cu®* +S0,% + 2K" + 20H™ = Cu(OH)2d + K,S0,

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H™ = Cu(OH).4
2. Macca (B 1) xinopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
11 2) 2 3) 11 4) 13

4. Ins noxasnenus runpoiunsa xiaopuga xpoma (I1I) cnemyer

1) noGaBHUTH CONITHYIO KUCIOTY

2) 100aBHTH MIECTOYb

3) pas30aBHUTH PaCTBOP BOAOM

4) TMOBBICUTH TEMIICPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBICHHBIM M3 TUAPOCYIb(haTa KalblMs U BOJBI, CyMMa
K03 PHUIIMEHTOB B ypaBHEHUH HEOOPATUMOW AMCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTB OKcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Onpenenute Ipon3BencHHE
pactBopumoct Ag2C,04

1) 5.107" 2)1,16:10°  3)10,7-10° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOT'0 BEILIECTBA — 3TO OTHOILLICHHE

1) macchl BelecTBa K Macce BObI

2) KOJMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoIMYECTBa BEUIECTBA K 00BEMY PacTBOpa
8. K cmaObiM 31eKTpoIMTaM OTHOCUTCS ...

1) THAPOKCHT aMMOHUS

2) TUAPOKCHU Kaus

3) XJIOpHU KaIbIHs

4) MmapraHioBas KHCJI0Ta
9. I3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEIOYHYIO HIIH KACITYIO CPEy.
IIpnunrHO¥ 5TOTO ABISAETCA ...

1) snextponu3 conei

2) JUCTIPOIIOPIIMOHUPOBAHUE COTEH

3) ruapaTtupoBaHuUE coyiei

4) Tuaponu3 couen
10.3nauenne PH uncroit Bojs! ipu 25°C cocrapisieT

1)1 2)7 3)0 4) 10
MarnuTtoropckuii Texunaeckuil yausepeuret uM. [.J11.Hocosa

JAucnepcHble cUCTEMBI

B tecrax mo Teme «JlucnepcHble CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YSTBEPTOC 3aaHUS
OIICHMBAIOTCSA B 1 0ajur; msATOE U IISCTOE 3aMaHus - B 3 Oaia.

Tect Nel

1.  Vkaxure pazmepbl 4aCTHUI] KOJJIOUIHBIX CUCTEM



1) w™eHbiie 1 HM
2)  Gombire 100 HM
3) orl M mgo 100 am

2. Kakue HOHBI CHOCOOHBI BBI3BaTh KOATYJSIHUIO KOJUIOMAA, YaCTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moISApHBIC MOJIEKYIT

3. Jlnmg Kakoro 3JEeKTPOJUTAa MOPOT KOATryJSIUH KOJUIOWJA C TOJIOKUTEIBHO 3apsHKEHHON
YaCTULIEA NOJDKEH OBITH HANMEHBIITNUM?
1) xuopux kanus
2)  cynbbaT Kamus
3) oprodocdar kamus

4.  Muuenia 3051 HMEET CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”

KaKOMW AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiau3aTopa?
1)  xmopun xene3sa (111)
2) BOda
3)  TUAPOKCHUI Kaus

5. Ilpu B3aumopeiictBum 20 mi 0,001 H wutpara ceurma (1) ¢ 10 M 0,02H cynsdara kanus
oOpa3zyercs 30ib cynbpara csunma (ll). K xakoMy smekTpoay MOJKHBI MepeMeniaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposIn3e?
1)  HaxoAsTCsA B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kaHomy

6. B aBe xonOsl Hammro mo 50 M 3018 THAPOKCHIA kenme3a. i Toro 4toObl BHI3BATh
KOaryJisIuio 3075 MoTpedoBaoch A00aBUTh: B mepByto — 5,3 mn 1H pactBopa xiopuna
kamusi; B apyryio — 18,7 mum 0,001H pactBopa docdara natpus. Berumcioute mopor
KOAryJISIIIUH KaXKI0TO SJIEKTPOJIHUTA.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbBIE nmpoueccnsl

B tecrax mo Teme «OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MPOIECCHI»: MEPBOE, BTOPOE,
TpPEThe, UETBEPTOE M MATOE 3a/iaHus orneHuBaroTcs B 0,5 Oanna; mecroe — B 1 6awt; ceapMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OKUCIIUTENb — ATO aTOM, MOJICKYJIa UJIH HOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOIO CTENEHb OKUCIICHUS
2) TPUHUMACT DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. Iporiecc BOCCTAHOBJICHUSI UMEET MECTO B ClIydae, KOT/ia ...
1) wHe#TpambHBIE ATOMBI IIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSHKCHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi] NOHA YMEHBIIIACTCSI
3) oTpuIaTEIbHBIH 3aps1 HOHA YBEIHUHUBACTCS
3. U3 npencraBieHHbIx HUKe peakinuii K OBP aucnponopinoHupoBaHus PUHAJICHKHT . . .
1) S+ 2HNO;3;=H,SO,4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BoCCTaHOBUTEISIM OTHOCATCS ...
1)  MeTamibl, BOAOPOI, YIIIEPOI
2)  aKTHUBHBIC HEMETAJLIBI
3)  syIeMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI



5. CreneHu OKUCIIEHUSI KUCIIOPOIa a) B BOZAE M 0) B MEPOKCHIIE BOJIOPOIA COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCIIOH cpesie, BOCCTaHABINBAETCS 110 ...
1)  karmona Mn?*
2)  manramar-nona MnO,>
3)  okcmma mapranma (1) MnO
7. B peakiun, npotekaroteit mo cxeme CraSz + KNO3; 2 K,CrO4 + KaSO4 + NO okuciienuto
MOJIBEPIalOTCs CIAEAYIOUINE SJIEMEHTHI ...
1) a3oTucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma ko3¢ (pUIIMEHTOB B peakliuu, IpUBeIeHHOM B Borrpoce No 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunuento B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

BJIeKTPOXI/IMI/I‘leCKI/Ie CHUCTEMBbI
B Tecrax mo Teme ((QHCKTPOXI/IMI/I‘-IGCKI/IC CUCTCMbI»:. TIEPBOC, BTOPOC U IIATOC 3adaHUA
OLICHUBAIOTCA B 1 6ann; TPCTHC U YCTBCPTOC 3a/laHHA— B 1,5 6anna; meCToC U CEABMOC — B 2 Oaia.

Tect Nel
1. DnexTpoaHbIN TOTEHIIMA ONPEACISIOT 10 YPABHEHHIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccunraiite DJ[C ranpBanudeckoro snementa Mg|IMgSO,||CuSO,|Cu npu crangapTHBIX
YCIIOBHAX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcst Ha KaToje IPpH JIEKTPOJIU3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHca0Ta
4) KHCIOpOJ
4. VYxaxute cyMMy KO3(D(DHUIIMEHTOB B YypaBHEHUH dJICKTPOJIHM3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w#3 TpPUBEACHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH MPOTEKACT
CaMOTIPOM3BOJILHO B TIPSIMOM HAIPaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na—...
4) HCI+ Cu—...
6. BplunciuTe Maccy IUHKA, MMOJYYEHHOTO MPHU 3JCKTPOJIU3e Cyib(dara IMHKA, KOTOPBIM
npoBoauiIu B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-.10*
2) 0,05



3) 0,013
4) 6,7-107°
7. TlpuBenute CXeMbl SJEKTPOIHBIX IPOIECCOB M MOJIEKYISIPHOEC YpaBHCHHUE PEaKIIHH,

HPOTEKAIOIIEH MTPU 3JIEKTPOXUMHUYECCKOI KOPpO3uH rajbBaHonapsbl Zn|Mg B cepHOKHCIIOM
cpene. B orBere ykaxkure cyMmy K03(pPHUIIMECHTOB B MOJICKYJISIPHOM YPaBHCHHH.

1) 6

2) 5

3) 4

4) 8

BueaynutopHass camocTosATenbHas paboTa OOy4aroIIMXCs OCYHIECTBISIETCS B BHJE
W3YYEHHUS JIUTEPATYpPhI 10 COOTBETCTBYIOILIEMY pa3zelly ¢ MpopadoTKol MaTepuaiia; opopmIIeHUs
OTYETOB I10 JJAOOPATOPHBIM pabOTaM U BBHIIOJHEHUS JOMAIIHUX 3aJaHUH.

BapI/IaHTbI TeMaTH4YeCKHX JOMAIIHUX 3aJaHuil 115 BHeayI[I/ITOPHOﬁ CaMOCTOSITEILHOM
pa60T1>1 CTYAEHTOB I10 TEMaM

JlomamHee 3aganue No 1
no reMme «XuMHYeCKasi TEPMOIMHAMUKA)»

B nmomambeM 3amanuum mo TeMe «XWMHUYECKas TEPMOJWHAMHUKA»: TIiepBas 3ajaada
orieHuBaeTcs B 2,5 Oayuta; BTopas — B 1,5 6aina; Tpethst — B 1 Oaw.

3amauga Nel
Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpenienuTe BO3MOKHOE HAITPABICHUE

CaMOIIPOMU3BOJIBHOTO TE€YEHHs PEAaKLMU MPU CTAaHAAPTHBIX YCIOBHUAX M IpH Temneparype T =
927 °C, eciu TemioBoii s dexT peakiuu 10 3aJaHHOU TEMITepaTypbl HE U3MEHUTCA. Y KOKUTE: a)
BBIJICJIIETCS] WJIM TIOTJIOIIAETCS SHEPIrUs B XOJl€ peakluu; 0) MpUUUHY HalJIEHHOro U3MEHEHHUs
SHTponuH. Paccunraiite Temneparypy Hadajaa peakiuu.

3azmaya Ne2

Beruncaure temnosoi  addekr peakumu: CaCy  + 2 HoOqy = Ca(OH)2 o + CoHa (o,
HOJIb3YACh CTAaHAAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKONIbKO TEIIOThI
BBIJICJIUTCS WJTH TTOTJIOTUTCS Tipu oOpazoBanmu 2,24 1 CoHy?

3azmaga Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCUUTaNTe TEMI0BON A (HEKT peaKkiuu:
Hypy + COz )= CO () + H2 Ory). TepmoxuMuueckue ypaBHEHUS:

a) Hy @ T 15 0y o= H,O () AH =-241,9 x]JIx;

6)2CO ¢ + 020 =2CO0O; ), AH =-566,2 xJIx.

JloMmalHee 3aaanue No 2
10 TEME «XI/IMI/I‘ICCKaH KHHETHUKA»

B nmomamrHem 3amaHuu 1Mo TeMe «XHUMHYECKash KWHETHKa»: TIepBas 3aja4da OIICHUBACTCS B
1,5 6anna; Bropas — B 0,5 6anna; TpeThs, UeTBepTas u nstas — B 1 Gan.

3amaua Nel
Peaxnus nporekaer o ypasaeHuro: O; () +2 CO (=2 CO; (). HauanbHbIe KOHIIEHTpALUU

pearupytromux BemiectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOpOCTb NPsIMOM peakuu, koraa npopearupyet 30% CO? Bo ckoJIBKO pa3 U3BMEHATCS CKOPOCTH
PUMOM U OOpaTHOM peakIiy, €CII YBEIUYHUTh JaBJICHHE B CHCTEME B J1Ba pa3a’

3agaua No2

IIpu remneparype 40 °c HEKOTOpOE KOJIMYECTBO BEIIECTBA BCTYNAET B pEakLUIo 3a 20MUH.
PaccuuraiiTe BpeMs, MpuU KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPHU



temneparype 200 °C, ecnn TEMIIepaTypHbld K03()(OUIIUEHT CKOPOCTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEeaKIHu?
3azmaga Ne3
Haiigute HauanbHble KOHUEHTPALMKM MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peaKkiuu:
Fe (n + H20 ) = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyronux BELECTB
paBubL: [H,0]=0,3moms/m1, [Hz] = 0,4 Momb/m.
3agaua Ned
s peaknuonnoii cucremsl: CO ) + HyO ) =CO2 () + Hy () HavalbHBIE KOHLIEHTPALUU
paBubl: [H,0] = 0,5 mons/n, [CO] = 0,6 monp/i1. Onpenenute KOHIIEHTPAIIMH BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3agaua Ned
Bripasute uepe3 KOHLEHTpAIMK PEareHTOB KOHCTAHTBI PABHOBECHS CICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 x]JIx;
COz(r) +C = 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HzO(r) =COy @ 1 Haw, AH=-41,1 kI x.
VYKaxute HanpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS STHUX pEaKlMil: a) TpH
MOHIKEHUU TEMIIEPaTyphl, €clii JIaBJICHUE MOCTOSHHO; O) MpU MOBBIILICHUU TaBJICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

JlomamHee 3axanue Ne 3
mo reme «PacTBopb»

B nomamneM 3amanuu mo teme «PacTBOphI»: IepBas, BTOpas, TPEThs W IATas 3aJa4du
orieHuBaercs B 1 6am; yerBepras u mecras — B 0,5 6anna.

3amaua Nel

B kakom obGbeme Boabl cienyeT pactBoputh 1351 SnCl, mis momyuenus 3M pactBopa
xnopuja onosa (1) ¢ mmoraocteio p = 1,405 r/mn?

PaccunraiiTe: a) MaccoByIO MIOJII0 BEIIECTBA B PacTBOpPE; 0) MOIAPHYIO KOHIICHTPAIHIO
HKBUBAJICHTA; B) MOJISLIBHOCTh; T) THTP; JI) MOJBHYIO JOJIIO BEIIECTBA B pacTBOPE.

3anaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIMHWIIUTE COKPAIICHHBLIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBHS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIz + KOH —

CaF, + HCl—

Sb(OH)3 + H»,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 /1Ba MOJICKYJISIPHBIX YPaBHEHHUS PEAKIUH K CIICIYIOIUM HOHHBIM:

Ba® + CrO,> — BaCrOy;

NH;" + OH — NH;OH;

ZnS + 2H"—>zZn* +H.S

3azmaya Ned
Boruncnute pH 0,05M pactBopa cepHOM KHUCIOTHI.

3amada Ne5

Kakue w3 crnepyromux coseir moasepratorcss rumponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIC U MOJIEKYJISIPHBIC YPAaBHEHHS THAPOJIM3a COOTBETCTBYIOIMX cojiel. Kakoe
3HaueHue pH (< wiu> 7) UMEIOT PacTBOPHI ITUX COJEH?

3amaua Ne6



Haiinure nmpoussenenue pactBopumoct PbCl,, eciu B 200 mut Bozsr pactBopsiercst 2,17 T
9TOT'0 COEAMHEHHUS.

JlomamHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomamnem 3aganuu no teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCH»: MEepBast
3a/ayua omeHuBaeTcs B 1,5 6amia; Bropas — B 2,5 6ania; TpeThbs — B 1 Oai.

3amaua Nel
[TonGepure KOIPGUIUEHTHI B YPABHCHHUSIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuraiiTe 37€KTPOABIKYIYIO CHUIIY M OIpPEACIUTE HAIpaBICHUE CaMOIPOU3BOILHOTO
NPOTEKaHUs TMEepBOM peakuud TMPU CTAHAAPTHBIX  YCJIOBUAX, HUCHONB3YS 3HAYCHUS
OKHCJINTEILHO-BOCCTAHOBUTEILHBIX ITOTCHIIUAIOB:

H)] + HsPO; — J, + H3POs3 + H,0

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NH; + HzO

KBrO — 0O, + KBr

3ajmaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O0, + NaOH —

Bi(OH)g + NayS,0g+ NaOH —

Bi 203 + C —

Mg + HNO; (pas6) —

3agaya Ne3

Jlaubl 1Be okHcauTeabHO-BoccTaHoBHUTEIbHBIC mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX  MOTEHIIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmmu B ykazanHou cpene (HNO3). Paccunraiite 3HaueHue
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
Mo TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

B nmomamaeM 3amaHuM 10 TeMe <«OJIEKTPOXUMHUYECKHE CHUCTEMBI»: IiepBas 3ajada
orieHuBaetcs B 1 Gamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarna.

3amaua Nel
CocraBpTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOJIHBIX IMPOIECCOB M MOJEKYJISPHOE

ypaBHEHHE TOKOOOPAa3yIolIel peaklny, MpoTeKarolieil npu paboTe raJbBaHUYECKOro JIEMEHTa
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa MpU
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB NOTEHIMAT aHOJa PABHBIM CTaHIAPTHOMY 3HAYSHHIO, PACCUNTANTE KOHIIEHTPAIIHIO
KaTHOHOB MeETajula B KaTOAHOM pacTBope, npu kotopod DJIC ranbBaHHYECKOTO 3JIEMEHTa
ymenbmutcs Ha 0,02B.

3azaya Ne2

[IpuBenuTe cxembl IEKTPOJHBIX IPOLIECCOB M MOJEKYJSPHbIE YPAaBHEHUS pEaKIHi,
NPOTEKAIOIINX TIPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucnoi cpeze; 0)
BO BJIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHOJIA IPH KOPPO3UH B KUCIOH cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocrabmia 0,01 r/4.



3ajaya Ne3
CocraBbTe AJIEKTPOHHO-UOHHBIE YPaBHEHUS AJICKTPOHBIX MPOIECCOB (aHO MHEPTHHIN) U

MOJIEKYJISIPHOE YPAaBHEHHME PEAKLIMH, IPOUCXOALIEH TP 3JIEKTPOIIU3E:

a) pacmiaBa NaOH;
0) pactBopa CoSOy,
Brrauciure GakTrHueckoe KOJIMYeCTBO METallIa, MOJIyYeHHOTO Ha KaTo/Ie MIPH AJIEKTPOIIH3Ee

Co(NO3)2, eciu 3JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VkaxnuTe BO3MOKHBIE IIPpUYUMHBI YMCHBUICHUA BbIXOAa METallJla II0 CpPaBHCHHUIO C

pPAacUYETHBIM.
KoHTpo/bHBIEe BONPOCHI 110 TeMaM
KoHTpo/bHBIE BONPOCHI 110 TeMe «XHMHYeCKasi TEePMOAUHAMHKA»
1. OcHOBBI XUMHUYECKON TEPMOJMHAMUKHU: IOHATHE CUCTEMBI, BUBI CUCTEM.
2.  TepMonuHamMHuYeCcKHe MapaMeTphl U GYHKIIUU COCTOSHUS CHCTEMBI.
3.  Buytpennss sueprus. Pabota. Temnora.
4.  IlepBblil 3aKOH TEPMOAMHAMUKHU (BBIBOJ).
5. DHranbnus Kak QyHKIHS COCTOSIHUS CUCTEMBbl. DHTAIbIUS 00pa30BaHUs BEIIECTBA.
6. TemmoBoit 3ddexr xumuyeckoit peaknuu. DaKTOPhI, BIUAIONIME HA TEIUIOBOH APPEKT
XUMHUYECKOH peakiuH.
7.  Tepmoxumus. 3akoH ['ecca.
8.  CnexncrtBus u3 3akoHa ['ecca.
9.  DHrpomnus Kak GYHKIHUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEpPMOAMHAMUKH.
11. Tperwuii 3aK0H TEPMOJIUHAMUKH.
12. DOueprus I'nb6ca.
13. HamnpasieHnue caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.
KonTpoabHbie Bonpockl o TeMe «XUMUYeCKasi KHHETHKA»
1.  Xwumnueckas kuHeTHKa. CKOPOCTh XUMHUYECKOH PEaKIIMH U METOJIBI €€ PETYTUPOBAHHSL.
2.  BnusgHHMe KOHIIEHTpALMU Ha CKOPOCTh XUMUYECKOM peakiuy (3aKOoH JIEHCTBYIOIINX MAacC).
3. Bumsaue temmepaTypbl Ha CKOPOCTh XUMUYeCKO# peakimu. [IpaBuno Bant — IN'odda.
4.  Teopus aKTHBHBIX CTOJIKHOBEHHH AppeHuyca.
5.  DHeprus akTHUBalUU. Y paBHEHUE AppeHHyca.
6. Teopwust mepexoJHOTO KOMIUIEKCAa. DHepreTHIecKas JruarpaMmma.
7. KpuBas Makcgemna — bonbiimana. DHepreTudeckuii 6apnep.
8. Karamutudeckue cuCTEMBI.
9.  BnusgHHe KaTanu3aTopa Ha CKOPOCTh XUMHUYECKOM peaKIiu.
10. ToOMOTeHHBIH U TeTEPOTEHHBIN KaTaju3.
11. KonebarenbHble peaKimy.
12. Xwummueckoe paBHOBecue. OOpaTuMbie M1 HEOOPATUMBIC PEAKIINH.
13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.
14. Cwmemenue xumuueckoro pasHoBecus. [Ipunnun Jle-llaTtenbe.
15. BnusHME KOHLIEHTpPALUH, ABICHUS U TEMIIEPATYPHI.
16. ®da3oBbIc paBHOBECHS.
17. ®a3oBble qUarpaMMsl il OJHOKOMIIOHEHTHBIX CHCTEM.
KonTpoabHbie Bonpockl o Teme «PacTBopbD»
1.  Ilousartue pactBopa. PactBopuMocTh BeliecTBa. PactBopumocTs rasa.
2.  PactBopbl. CriocoObl BBIpa)XCHHUSI KOHIIGHTPAIMA PACTBOPOB (MaccoBasi J0JIs, MOJSpHAs

KOHICHTpalusd, MOJIApHasA KOHIUCHTPAlUA 5KBUBAJICHTA, MOJIbHAA O0JIA, TI/ITp).



No ko

10.
11.
12.

13.
14.
15.
16.
17.

CoNoOAWNE

e e
wh o

NN E

N

Komnurarushsle cBoiicTBa pacTBOpOB. MneanbHblil pacTBop.

3akonsl Payns: | (tonomerpudeckuii) u |l (30yu1HOCKONMMYECKUI M KPUOCKOTTMYECKUH ).

OcmMmoc. Ocmotrueckoe napieHue. Cxema 0CMOMETpA.
Kuc10THO-0CHOBHBIE B3aUMOJICHCTBHS BEIIECCTB.

Honnast teopust KUCIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE INOHATUS U IIOJOKEHUS

Teopun AppeHuyca.

Juccoumarusi KUCJIOT, OCHOBAHUM W COJIEW C TOYKM 3pEHUSI MOHHOM Teopuu AppeHuyca

(mpumepsr).

Crenenp auccounanyu. CUIbHbIE U claOble AIEKTPOIHTHI.
Jlnccormarnust cadbIx 31eKTpoinnToB. KoHCTaHTa Mucconmanuy.
3akoH pazbasienus OcTBanba.

Peakuuu voHHOrO OoOMEHa MEXAy AJIEKTpoJUTaMu (Ha MpHUMepe peakiuuil 0O0pa3oBaHUS

c11aboro 3JIEKTPOJINTA, OCA/IKA U rasa).

IIpousBenenne pacTBOPUMOCTH.

HNonnoe npousseneHue Boabl. BOLOPOIHBIN U THAPOKCUIIBHBIN ITOKA3aTEIH.
I'mpponus coneit. Tunel ruaponnsa coen.

KonmyecTBeHHBIE XapaKTEPUCTUKU IPOLECCa THAPOIIN3A.

@DaxTOopHl, BAUAIOLUIME HA IPOLECC THAPOIN3A.

KounTpouabHbie Bonpocskl 1o Teme «/lucnepcHbie cHCTEMbD»

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuiibHbie 1 110(GOOHBIE KOJTOUIBIL.
CriocoObl MosTyueHus: KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOIJIOUIHBIX YacTHLI.

[IpaBuno dasuca — [leckona.

VY cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophI.
Koarymsmus muopuibHbIX 1 TMO(OOHBIX KOJIOUIOB.
CenumenTanys KOJUIOUIOB.

Koarynsius KoJIouHbIX pacTBOPOB 3JIEKTPOITUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTHyeckue cBONCTBA KOJUIOUIHBIX PaCTBOPOB.
DNEeKTpUUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ]l)Hble BOIIPOCHI IO TEME «OKHCINTEILHO-BOCCTAHOBUTEILHEBIE
npoieccbn

OcCHOBHbBIE NOHATHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCUICCTB.

Baxneiiine okuCIUTEeNU U BOCCTAHOBUTEIIH.

Tumbl OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUH (TIPUMEPHI).
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBINA MTOTEHITUA.

VYpasuenue HepHucra.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIU.

HanpaBneHHe OKHCINTEIIbHO-BOCCTAHOBUTECIIbHBIX peaKHHﬁ.

KoHTpoJibHbIe BONPOCHI N0 TeMe «JIeKTPOXUMHUYECKHe CHCTeMbD)

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXMMHUYECKUX POIIECCOB.

3JI€KTpOXHMH‘I€CKHC MpOoNHCCChl, MPOTCKAOMIUC HA 'PAHUIIC pa3aciia «MCTAJIJI — paCTBOP».

lNanpBarmYeckmii anemenT Jdanusisa — Skoomn.
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DNEKTPOABUKYILAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

W3mepenue >MeKTPOIHBIX MOTEHUMANOB. PNl CTaHAAPTHBIX 3JIEKTPOJHBIX MOTEHIMAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSIIy HAIIPSHKCHUI.

VYpaBnenue HepHcra.

DNEeKTPOIU3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE POLIECCHI.

OO0bennHeHHBIH 3aKkoH Papanes. Berxo 1mo Toky.

Koppo3zus metamnos. Knaccudukanus Koppo3nOHHBIX MPOLIECCOB.

XuMmuyeckasi KOppo3usi.

DNEKTPOXUMHYECKas KOPPO3Hsl. AHOJIHOE OKHMCIIEHUE METalljIa U KaTOJJHOE BOCCTAHOBJICHUE
OKUCIIUTESL.

[Tpumepsl KOPPO3HUH B KUCIION cpelie U aTMOC(HEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3amuTa METauI0B OT KOPPO3HUH.

3a1uTHBIC TOKPHITHSL.

DNEKTPOXUMHUECKHUE CIIOCOOBI 3alUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKH TOKA. |'aTbBaHUYECKHI SJIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMUYEeCKHE UCTOYHUKH TOKA. TOIIMBHbBIE TIEMEHTHI.






7. OueHoYHbIE CPEACTBA I/15 NPOBeJeHUsI POMEKYTOYHOI aTTeCTAluu

Ipunoxenne 2

[TpoMexyTodHasi aTTecTalusi UMEET IIeNIbI0 ONPENCIUTh CTEICHb JTOCTIKEHUS 3alIAaHUPOBAHHBIX PE3yJIbTATOB OOYYEHHS MO IUCIUIUIMHE 3a
oTpeieNICHHbINA epUO 00yUeHHUS.

a) HnannpyeMble pe3yJabTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA l'IpOMe)KyTO‘IHOi/i arrecrammm.

Kon
AHIUKATOpa

Nuaukarop qocTUxREHUs
KOMIIETEHIINU

OneHouyHbIE CpPEACTBA

OIIK-1 Cnocoben peliaTrs 3ajiavumn HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIbHOCTH, IIPUMEHAA METOAbI MOACJIUPOBAHUA, MATCMATHYECCKOIo aHajau3a,
€CTECCTBCHHOHAYYHBIC U oﬁmenmlcenepm,le 3HAHUA

OIIK-1.1

Hcnons3yeT €CcTeCTBEHHOHAYYHbBIE
3aKOHB! U MPUHLMUIIBI [IPU PEILICHUH
MPAKTUYCCKUX 3ada4d

HpI/IMeHHCT MCETOJbI
MOACIINPOBAHUA u
MATEMAaTHYICCKOI'O aHalIn3a JJIA

peICHUA 3ada4 TCOPECTUUCCKOTO U
MMPUKJIAAHOT'O XapaKTepa

Ilepeuens 6onpocoe K Ik3ameny:

OCHOBBI XMMHYECKOM TEPMOJMHAMUKHM: CUCTEMA, TEPMOJMHAMUYECKUE IapamMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBblil 3aKOH TEPMOINHAMUKH.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHtanbnus. 3akoH I'ecca u cieAcTBUS U3 HETO.

OHnTponus. YpaBHeHue bonpiiMana. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Ouneprus ['m66ca. HampaBneHns XMMHYECKUX HPOIIECCOB.

Xumuueckas kuHeTHka. CKopocTh XUMHUYECKOW peakiyuu. CpenHsas 1 UCTUHHAsT CKOPOCTH
peaxkunu. Kunernyeckas kpusasi.

CKOpOCTbh peakMy U METOIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpaBuno Baut-I'odda.

OHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTops! 1 kaTanuTUueCcKre CUCTEMBI. [ eTeporeHHbI KaTaius.

. XUMUYEeCKoe paBHOBecHe. KoHCTaHTa XMMUYECKOTO PaBHOBECHSI.

. Cmemienne xumnueckoro paBHosecus. [Ipunnun Jle arense.

. PactBOpbI. CiocoObI BeIpakeHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpsI a1ekTponnToB. CTENEHh U KOHCTAHTA AJIEKTPOJIUTHYECKON AUCCOIMAIINH. 3aKOH

pa3basinenus OcTBanb/aa.

. lucconmarust KUCIOT, OCHOBAHUM, coJield. AM(OTEpHBIE STEKTPOIHUTHI.
. PactBopumocTs. [IponsBenenne pacTBOpUMOCTH. YCJIOBHE O00pa30BaHUS U PACTBOPEHUS




Kon

Nuaukarop qocTuxReHUst

OneHouHble CpeaCcTBa

UHAMKATOpa KOMIIETEHIINH
OCaJIKOB.
18. Jlucconmanust Boabl. MloHHOE ipou3Benenre Bosl. pH.
19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.
20. Jlucnepcupie cuctembl. Knaccudukarnus. JinopunsHbie 1 TM0HOOHBIE KOJIIIOUIBI.
21. CtpoeHue KOJUTOUHBIX YaCTHII.
22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.
23. OKUCIIHTEITFHO-BOCCTAHOBUTEIIHHBIC CBOICTBa BEIICCTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKoHbl Dapajes. DIeKTPOIHBIN MOTCHIIHAI.
25. N'anpbBaHnYeckmii aemMeHT Janusis SAxkoou.
26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpuMeHeHue a1eKTpoms3a.
27. DnexTponu3. AHOIHBIN U KaTOAHBIN MPOIIECCH MPU ANIEKTPou3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3un. CiocoObl 3aIUTH METAIIIOB OT KOPPO3UH.
OIIK-1.2 Pemaer CTaHJapTHBIE Ilpumepnvle npakmuueckue 3a0anua 0N IK3amena:
npodeccuoHanbHBIE  33Jauyud  C
IIpUMEHEHUEM O6HIGI/IH)KGHGPHBIX 1. Hamucatb OJICKTPOHHBIC YpPaBHCHHA OJJICKTPOAHBLIX HPOLECCOB, YpPaBHCHHC CYMMapHOﬁ
3HAHUU TOKOOOpa3yromei peakiuu, BIYUCIUTh, DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIM KOHIEHTPALUU
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [C0**]=0,1 Mous/i.
2. HanucaTb MOHHBIE M MOJIEKYJISIpHBIE YpaBHEHUs peakuuii ruaposusa comneit: K3sPOs; NaSOy;
OIIK-1.3 [Ipumenser metonasl | ZnCls.
MOJIETHPOBAHHUS U 3. 3aKOHYUTH YPAaBHEHHS PEaKIUi, HAITUCAB WX B MOJICKYJISIPHOW 1 MOHHOHM opmax:
MaTEeMaTHYeCKOTO  aHanmu3a  Jis

pelieHus 3aa4 TEOPETUUYECKOTO U
MIPUKIIAJHOTO XapaKTepa

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaneius conepxkurcs 478,8 v Ca(OH),. [InotHoCcTh pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)); Cym; Cox; Cny N(Ca(OH),) u N (H20); T.

5. CocraBbTe YpaBHEHHS OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI:

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




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

6. HamucaTh SJIEKTPOHHBIC YPaBHEHHUS SJICKTPOIHBIX IPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromiei peakiuu, BerauciuTh J/IC raipBaHUYECKOro 3JIEMEHTa, €CIIM KOHIEHTPAIUU
2+ 3+
HOHOB MeTayu1oB paBHbL: [MNn“"]=0,01 moub/i, [AuU™ ]=0,1 Mob/m1.

7. 3aKOHYUTh yPAaBHEHUS PEaKIIUii, HANKMCAB MX B MOJEKYJIAPHONW M MOHHOM (hopMax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

8. Hanmcatpb ypaBHEHUS peakiuii TuApon3a B MOJIeKysipHoM 1 noHHOM BHJe: Aly(SO4)s, KCI,
Na,SOs.

9. Hamucath S3J€KTpPOHHBIC YpPAaBHEHHUS JJICKTPOIHBIX MPOIECCOB, YpaBHEHHWE CYMMAapHOM
TOKOOOpa3yromel peakiuu, BeMUCIUTh DJ[C raJlbBAHHYECKOTO JJIEMEHTa, €CIIM KOHIICHTPAIUN
2+ +
HMOHOB MeTaJioB paBHEL: [ZN° [=0,01 moms/n, [Cu”]=1,0 Moms/m.

10. Cynbdar amomunus Maccoit 36,4 r pactBopwin B 100 r Bojsl. I110THOCTH MOTy4EHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 35IeKTpOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yromei peakiuu, BeaucanTh JJ]C raapbBaHUYECKOTO AJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 mons/n, [Ag']=1,0 Moms/.

12. 3aKkOHYMThH ypaBHEHUS peaKkluii, HalKCaB UX B MOJIEKYISIPHOM U HOHHOM BH/JIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Ompenennre TEPMOAMHAMUYECKYIO BO3MOKHOCTB IpoTeKanus peakiun CaO ) + 2 C) =
= CaC; (x) + CO(r), AH; = 460 x>k 1pu CTaHJAPTHBIX yCIOBUAX. Paccunraiite TeMneparypy Hayaa
peakuu, ecmu  S(Ca0)=38 Jhx/monb-K; S(C)=6 Jx/monb K; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKLIUI:

KMnO4 + NaNO, + H,SO,4 —, Cr2(804)3 + Br, + NaOH —.




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

15. Onpenenure TEpPMOAMHAMUYECKYIO BO3MOXKHOCTD mpoTekanus peakuun 2 Cly i + 2 HoOyy
=4 HCl) + O, (n, AH, = 115,6 x/[x mpu cTaHgapTHHIX yclOBUAX. Paccumraiite Temmeparypy
Havanma peakiun, ecaum  S(Cl)=223  Jhx/monws'K; S(H20)=189 [Ix/mons-K; S(HCI)=
187 Ixx/moinb-K; S(02)=205 JIx/mois-K.

16. HantucaTth ypaBHEHHS peakIiii THApoIIn3a B MojIeKyssipHoM 1 noHHOM Brje: CrCls, NaNOs,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHas peakuus nporekaer no ypaBHeHuto Hs oy + I n = 2 Hl). HavanpHas
KOHIIeHTpalusi Bojopoaa 2,1 mons/n, noga 1,5 mons/n. Bo ckoinbko pa3 U3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopunu 160 r xmopuna xenesa (I11). [InoTHOCTh HOTYy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Ompenenure TEPMOANHAMUYECKYIO BO3MOXKHOCTb IMpoTeKaHUus peakuuu CS; ) +3 Oyp=
=CO; () + 2 SO; (1), AH; = -1075 kI mpu CTaHIAPTHBIX ycloBUsAX. Paccumraiite Temmeparypy
Havanma peakiuu, ecau  S(CSp)=151 JIx/monb'K; S(02)=205 Jbx/mons K; S(COy)= 213
Jlx/mons-K; S(SO2)=248 Jlx/moib K.

21. Peakuus uzer no ypasHeHHto: 2 Hy oy + Sy ) = 2 HyS(. Hauanbnast xoHueHTpanus
BOJI0pOJa 2 MOJIb/1, cephl 1,5 Monb/n. Onpenenure Bo CKOJIbKO pa3 MU3BMEHUTCS CKOPOCTh PEaKLUU K
MOMEHTY, Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenute TEPMOANHAMUUECKYIO BOSMOXKHOCTb IPOTEKAaHHA peakuun 2 ZNS () + 3 Oy =
=22n0 () + 2 SO, (1, AH; = -890 /I npu cTaHAapTHBIX yclloBUsAX. PaccuuTaiite Temneparypy
Havaa peakiun, eciau S(ZnS)=58 Jlx/moms K; S(02)=205 JIx/mons-K; S(ZnO)= 44 Jx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HauanbHble KOHLIEHTPAIUU UCXOAHBIX BemecTB B peakuuu: 2 SO, ) + Oz ) = 2 SO3 () Ob1IH
pasusbI 1,8 Moib/1 SO; 1 2,4 Momb/n O2. Bo cKOIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIIMU K MOMEHTY,
korja npopearupyet 0,8 mosb/1m SO,?

24. B pactBope optodochopHoit kucinorsl maccoi 1200 r m mimotHocthio 1,153 1/Mn
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cy; Cox; Cmy N(H3PO4) m N (H,0); T.




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

Ilpumepnuvle npakmuueckue 3a0anus 01 IK3AMEHA:

1. Mns peakumn CHy ( + CO; () =2 CO () + 2 H; (1) onpeniennuTe BO3MOXKHOE HaIpaBICHUE
CaMOIPOM3BOJILHOTO TEUCHHS PEaKIMHM IMPH CTAHIAPTHBIX YCIOBHSIX W MpU  Temmeparype T
=927°C, eciu TemwIoBOi a¢deKT peakuuu 10 3alaHHON TeMIlepaTypbl He U3MEHUTCS. Y KaKUTE: a)
BBIJICJISICTCS. WM TIOTJIOIIASTCS DHEPTUsl B XOJIe peaKiuu; 0) MPUYMHY HAWJICHHOTO M3MCHEHUS
sHTponuu. PaccunTaiite TeMIiepaTypy Hadaia peakiiuu.

2. Bripa3uTe yepes KOHIIEHTPAIMH PEareHTOB KOHCTAHTHI PABHOBECHS CIEAYIOLIUX peaKlui
Nory + 3 Hoy = 2 NH3y, AH = -92,2 xJIkx. YKaxxuTe HanpaBlIeHUE CMEILEHHsS XUMHUUYECKOIro
paBHOBECHSI TUX PEAKI[Uil: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIU JaBICHHUE MOCTOSHHO; 0) MpU
MTOBBIIICHUH JIaBJICHUSI, €CTTU TeMIIepaTypa MOCTOSIHHA.

3. CKOJBKO MMJUTMIUTPOB 96%-HOrO pacTBOpa CEPHOM KUCIIOTHI C TNIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue u3 cieayrommx coneil moasepratotTcs ruaponusy: NaSiOs. Cu(NOs),. KBr?
CoctaBbTe MOHHBIE U MOJEKYJSPHbIE YpaBHEHMs THAPOJIM3a COOTBETCTBYIOIIMX cojei. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJIei?

5. 307p ruapOKCHIa MarHus noiydeH myrem cmemmuBanus 0,02 1 0,011. pactBopa MgCl, n
0,028 1 0,005 H. pactBopa NaOH. Ompenenute 3apsia 4acTUIl TOTYYSHHOTO 30Ji1 M HAMUIINUTE
dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 3JEeKTPOABIIKYIIYIO CHITy U ONPEEIUTE HAMpaBICHHE CaMOIIPOU3BOIIEHOTO
MPOTEKAHUS peaxiuu npu CTaHJIaPTHBIX YCIOBHSIX, UCTIONB3YS 3HAYEHUS
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX oTeHmainos H) + HiPO, — J, + H3PO; + H,0.

7. llpuBeguTe CXEMBbl JIEKTPOAHBIX IMPOLECCOB U MOJIEKYJSIPHBIE YPaBHEHHUS pEaKLMii,




Kon
WHIUKaTOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeaCcTBa

IPOTEKAIOIIUX MPH JICKTPOXUMHUECKOM Koppo3uu ranbpBanomapsl  Co/Ni: a) B kucioi cpexe; 0)
BO BJI&KHOM Bo3ayxe. Onpeaenute yObUIb MAacChl aHOJIa TIPU KOPPO3UU B KUCIIOH cpene 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/y.

8. CocTaBbTe NEKTPOHHO-UOHHBIE YPABHEHHSI SJICKTPOJHBIX MPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUu, MPOUCXOAAIIEH npu 3nekTponuse pactBopa CoSOy,
Brruncnute pakTuueckoe KOJIMYECTBO METaIa, MOTYYSeHHOTO Ha KaTOo/Ie TPU AJIEKTPOIIN3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH | 4. Beixoa Metaia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpoMexyTouHass arTecTalysl MO IUCHUIUIMHE «XHUMHS» BKIIOYAET TEOPETUUYECKHE
BOIPOCHI, MTO3BOJISIIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHus, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHI U BIIAJCHUIA, TPOBOAUTCA B popme
IK3aMEHa.

DK3aMeH 10 HaHHOﬁ JUCHUIITIMHE IIPOBOIUTCA B YCTHOﬁ (bopMe 110 3K3aMC€HAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TEOPCTUUCCKHUX BOIIPOCAa WM OAHO ITPAKTHUYCCKOC
3aJaHuc.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JEeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKoe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYalIUAX IOBBILIEHHON CII0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHCHHSI TPH aHATUTHYECKUX OTIePaIUsiX, IEPEHOCE
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJbHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
YpOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/I€¢ KOHTPOJBHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, MPOSABISAETCS OTCYTCTBHE OTHENIbHBIX 3HAHUM, yYMEHUM, HABBIKOB, OOydaroUIuiics
WCIIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHWH 3HAHMSAMU M YMEHUSMH IIPU UX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJbHO» (2 0amia) — oOyyaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro Matepuana, I0MyCKaeT CyIeCTBEHHbIE OIUOKHU, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

— Ha OILICHKY «HeY/0BJIEeTBOPUTEIbHO» (1 O6ain) — o0ydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEIICHUS U OOBSICHEHUSI HHPOPMAIINH, HE MOXKET MOKa3aTh UHTEIJICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7a4.



