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JIMcT akTyanu3anum padoueii mporpaMMal
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1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctumimaa XuMusi BXOJUT B 00s3aTeNIbYIO YacTh Yy4eOHOTro IiaHa o0Opa3oBaTelbHOM
IPOTPaMMBI.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(OPMHPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUINH/ TPAKTUK:

Jnsg  u3ydeHuss TUCHUIUIMHBI  HEOOXOMWUMBI  3HAHUS, YMEHHS W  BIAJICHUS,
chOpMUPOBAHHBIE B PE3YJIbTaTe IMOJYYCHHS CpeqHero (MoJHOro) oOmiero oO0pa3oBaHHS IO
JTUCHUIUIMHAM «XUMUs», «Dusukay, «MaTemMaTuka.

3HaHus (YMCHHMS, BIAJICHUS), TIOJYYCHHBIC MPH M3YYCHUU JTAHHOW TUCIUIUIMHBI OyIyT
HCO6XOIII/IMI>I JJI1 U3YyUCHUA I[I/ICIII/IHJII/IH/HpaKTI/IKI

be3ornacHoCTh JKU3HEIEATENBHOCTH

CrpouTtenbHble MaTepHAIIBI

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJabTaThl 00y4YeHuUs1

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

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CnocobeH pemats 3a1a4u MpopeCcCHOHATBHON ASSITETLHOCTH HAa OCHOBE UCIOJIb30BAHUS
TEOPETHYECKUX M TPAKTUUYECKHMX OCHOB €CTECTBEHHBIX W TEXHMUYECKMX HayK, a TaKke
MaTEeMaTHUECKOro arnmapaTa

OIIK-1.1 Omnpenensier XapakTepUCTUKH (PU3MYECKOTO M XMMHUYECKOIo Ipoliecca
(s1BJIEHUS), XapaKTEPHOTO sl 00bEKTOB MPOECCHOHATBHON AESITEIbHOCTH,
HAa OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAILHBIX HCCIIEI0BaHUI

OIIK-1.2 Hcnonb3yeT TeOpeTHYEeCKUE OCHOBBI TEXHUYECKUX HAYK I IPUMEHEHUS
MHHOBAIIMOHHBIX TEXHOJIOTHH HA peaJIbHBIX CTPOUTENBHBIX 0OBEKTOB

OIIK-1.3 Pemraer mHKeHepHBIE 3aJaud C NOMOIIBIO MaTEMaTH4ECKOro amnmapara
BEKTOPHOW anreOpbl, aHATUTUYECKOM TEeOMETpUM M MaTeMaTHUYeCKOTO
aHajgmsa

OIIK-1.4 Pemaer teopermueckue 3amaund B OOJACTH TEIMJIOTEXHUKH, THAPABIUKH,

TCHHOM&CCOO6MCHa, HCIIOJIb3YA (I)yH,Z[aMeHTaJIBHBIC 3HaHUA




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO0m1as Tpy10€MKOCTh JUCIIUIUTMHBI COCTABIISET 2 3a4ETHBIX SAMHMIL /2 aKaJl. 4aCOB, B TOM YHCIIC:
— KOHTaKTHasi paboTa — 37 akaJl. 4acoB:
— ayauTopHas — 36 akaj. 4acos;

— BHeaynuTopHas — 1 akaj. 4yacoB

— caMocTosTeIbHas paboTa — 35 akaJl. 4acoB;

®dopma aTTecTaluy - 324ET

AynutopHas s s
o | xomTakTHAA pabora E z dopma TeKyIero
= o X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) £ B A . p Kon
S & ©| caMOCTOSATENbHOW | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 g = . | kommereHIMH
O g & paboTs MPOMEKYTOTHON
na6. | mpakr. | £ & ATTECTAIIIH
Jlek. = < 11,
3aH. 3aH. QO &
1.
- oopmIieHHE
oTyera o
1a00paTOpHOI
paborte; Samura
- pelieHue 1360 I;lTO Hoit OIIK-1.1,
1.1 Xumudeckast TepMOAMHAMHUKA 3 2 6 JIOMAIITHETO aGOTLIpILOI\I/)[aH.[Hee OIK-1.2,
' puoa sananma Ne 15 [PEO0T2 ¢ ON OIK-1.3,
- ! ) OIIK-1.4
TectupoBanue.
CaMOCTOSITEIIBHOE
M3y4eHHe yueOHOH
1 HAy49HOH
JUTEPaTypHL.
- oopmieHHE
oTyera o
71a00paTOpHOI
patore; 3amura
- pelieHue na6o I;‘ITO Hoit OIIK-1.1,
JIOMAILHETO patop OIIK-1.2,
1.2 Xumuueckast KHHETHKA 1 3 2 6 pabotsl. [lomariHee
3agaHus Ne 2; sanamme Ne 2 OIIK-1.3,
- . 0 < OIK-1.4
TectupoBanue.
CaMOCTOSITEIIbHOE
u3ydeHue y4eOHOH
Y HAYy9HOH
JIUTEPATypPHI.
- oopmieHHE
oTyera o
J1a00paTOpHOI
padore; 3amura
- peleHue na6o I;.ITO Hoit OIIK-1.1,
1.3 PactBOpEI 2 4/21 6 FIOMAIITHETO a6OTLIpIIOI\I/)[aHIHe€ OIIK-1.2,
' p 3aganus Ne 3; p s a;me No 3 OIIK-1.3,
- . i OIK-1.4
TectupoBanue.
CaMOCTOSTENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPaTyphl




- oopmieHHE

oT4era no
”a6°§§$;’5“°“ Sammra OIK-1.1,
1.4 JTucniepcHble CHCTEMBI 2 4 6 P o nabopaTopHoi OMK-1.2,
I P CaMOCTOSTEIIFHOE paGoT.. OIIK-1.3,
.| TectupoBanue OIIK-1.4
u3yucHHe y4eOHOM
U Hay4HOH
JIATEPaTypHL.
- oopmieHHE
oT4era o
JTa00paTOpHOI
pabore; Samura
- perieHne " . OIIK-1.1,
15 nabopaTopHOi
JIOMAIIHETO OIIK-1.2,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 2 221 6 pabotsl. [lomaiHee
IIPOLIECCHI saziamms Ne 4; 3aganne Ne 4 OIIK-1.3,
pott - . ° OTK-1.4
TectupoBanue
CaMOCTOSTENbHOE
M3y4eHne yueOHon
1 HAy4IHOH
JIATEPaTypHL.
- oopmIieHHE
oTyera o
nabopaTtopHOn
paborte; Sammra
- pelieHue " N OIIK-1.1,
OMAIITHETO n1abopatopHoii OIlK-1.2
1.6 DnexTpoXUMHYECKUE CUCTEMBI 6 4/21 5 A pabotsl. [lomarnee o
3amanug Ne 5; sanane No 5 OIIK-1.3,
- i ° > OITK-1.4
Tectuposanue.
CaMOCTOSITEIIbHOE
M3y4eHne yueOHon
U Hay4HOH
JATEPaTypPHL.
HWroro no pazneny 18 | 18/61 35
Hroro 3a cemectp 18 | 18/61 35 3a4éT
HWroro no aucuumninHe 18 | 18/61 35 3a4er




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
[Ipobnemuasi JneKuMs HAYMHAETCS C BOIPOCOB, C MOCTAHOBKHU MPOOJIEMBbI, KOTOPYIO B XOJIe
U3JI0KEHUs MaTepuaia HeoOXoquMo pemuTh. Takas Jiekuus IpeicTaBisieT coOOW 3aHATHE,
IIpeIoJIaratollee NHULMUPOBAHHOE IIPENOJIaBaTeIeM IPUBJICUEHUE ayJUTOPUM K PELICHUIO
KpYIHOH Hay4HOH mpoOJieMbl, PAaCKpbIBA€T BO3MOXKHBIE IIyTH €€ pELIeHMs], IOKa3blBaeT
TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAYMMOCTh JNOCTHXeHHH. Ha mpoOiemMHON JeKIuu HOBOE
3HaHUe BBOJUTCS KaK HEM3BECTHOe /s oOydaromuxcs. [Tonydennas nnpopmanus ycBauBaercs
KaK JJMYHOCTHOE OTKPBITHUE €111€ HE U3BECTHOT'O JIsl Ce0sl 3HAHUSI.

Ocoboe MecTo B mpoliecce MpernojaBaHus JUCHUIUIMHBL «XUMUS 3aHUMAOT JIEKIHHU C
HCIOJIb30BAaHUEM JIEMOHCTPALIMOHHOIO XHWMHUYECKOTO0 JKCIIEPUMEHTA, KOTOPBIA IO3BOJISET
HauboJiee MOJIHO PeaTu30BaTh METOJ MPOOJEMHOIro OO0y4eHHUs uepe3 MOCTaHOBKY IpodieMm ¢
MOMOIIBIO JEMOHCTpPALMU SIBJICHUM, peakluuid WU TpoleccoB. Bo3MOXHO oOBbeAMHEHUE B
JEKIMOHHOM H3JIOKEHUU IPUEMOB MBICIIEHHOIO U PEaJbHOI0 HKCIEPUMEHTa, YTO JaeT
BO3MOYKHOCTB (DOPMUPOBATH 3HAHHS 00JIee BEICOKOM CTENIEHH 0000IIEHHOCTH.

Jnis peanusannu MHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOASATCS JIEKUUU-BU3YyaJIU3allMM, B XOJ€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuala
COIIPOBO’KAAETCS IPE3CHTALIEH.

JlexumoHHBIN MaTepHall 3aKpervisieTcss B XoJe JabopaTopHbIX padoT, B XOJ€ KOTOPBIX
yueOHasi paboTa MPOBOJAUTCS C pealbHbBIMM XMMHUYECKMMHU BemecTBamu. Ha maGopaTopHbIX
paboTax BBINOJHSIOTCS TPYNIOBBIE WM WHIWBUIYyaJdbHbIE 3aJaHMsI MO IMPOWJIECHHOW TeMe.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAMMO NpEeABAPATh HWHCTPYKTAXEM IO IMpaBHiIaM
Oe3omacHoi paboThl B XuMHueckoi 1aboparopruu. OCHOBHBIM yCIOBHEM JIOMYCKa CTYJEHTOB K
nabopaTopHOil paboTe sBisgeTcs UX o00s3aTenbHas IOATOTOBKA K HEH C cocTaBiIeHHEM
TeopeTudeckoro BBeaeHUs. [Ipu mpoBeaeHMM 1a0OPATOPHBIX 3aHATHHM HCIIOJIB3YETCS METOJ
KOHTEKCTHOTO OOYYeHHUs, KOTOPHIH MO3BOJISIET YCBOUTH MaTepHall IyTe€M BBISABICHUS CBs3ei
MeX/1y KOHKpETHBIM 3HaHHEM M ero npuMmeHenueM. Kpome Toro, neinecooOpa3zHo UCHOIb30BaTh
TEXHOJIOTUIO KOJJIEKTUBHOTO B3aMMOOOYyUeHHUs (TapHYyI0 paboTy) TpeX BUJOB: CTaTHYeCKas rapa,
JMHaMUYecKas napa, BapuallioHHasl 1apa; COBMeIas €e ¢ TEXHOJIOruel Mo yIbHOro 00y4YeHHU .
BoeimonHuB 3kcnepuMeHT, oOyuaromuecss (GopMynIHpyrOT 0O0OOIIEHHBIE BBIBOJBI MO CEPUU
OIIBITOB, CIIOJb3Ys IPUEMBI aHAJIOTHH U CPABHEHHSI.

CamocTrosarenbHas paboTa 00y4aroImuXcs SABISETCS OJHUM U3 Hanbosee 3(hPEeKTUBHBIX
CpeACTB pa3BUTHUS MOTpeOHOCTH K OyaymeMy camooOpaszoBaHuto. CamocrosiTenbHas pabora
oOyuaroluxcsi BKJIOYaeT B ce0si camble pa3HOoOOpasHble (opMbl yuyeOHOW JesATENbHOCTH:
BBINOJIHEHHUE JIOMAIITHUX 3a/1aHUM, 3aBepIieHre opopMIIeHHs T1abopaTOpHBIX padoT, HOJArOTOBKA
K MPaKkTUKyMy, H3y4Y€HHE OCHOBHOTO U JOIOJIHUTEIBHOIO MaTepuana Mo Yy4yeOHUKaM u
nocoOusiM, UTeHHE U MpopaboTKa HayYHOU JIUTEpaTyphl B OMOINOTEKe, HanMcaHue pedepaToB U
KYPCOBBIX pa0oT, MOATOTOBKA K KOJIJIOKBUYMaM, 3a4€TaM, UTOTOBOW aTTeCTaliH.

CamocrostenbHas pabora oOyyaromuxcsl JOJKHA OBITH HallpaBlieHa Ha 3aKpeIUICHUs
TEOPETUYECKOr0 MaTepuraia, U3JI0)KEHHOT0 MpernojaBaTesieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOATENIbHOE U3yUYEeHHE, Ha MTOJITOTOBKY K JIJAOOPATOPHBIM 3aHATHUSM,



BBITNIOJIHEHHE JOMAIIHUX 3a/IaHU{ U TIOJTOTOBKY K pyOE€KHOMY U 3aKIIIOUYUTEIIbHOMY KOHTPOJIIO.
[TomuMmo 3TOTO, OOYyUarOIIUECs MPEACTABISIIOT PE3YNIbTaThl CBOCH CaMOCTOSATENLHONW pabOTHl B BUJE
MpEe3eHTaLH.

CamocrosTenbHas padoTa 00yJaroImuXxcs M0 JUCHUTUTMHE «XUMHES» BKIIOYAET pelIeHue 3a/1a4
M BBIIOJHEHUE 3aJaHUM  PENpPOAYKTHBHOIO XapakTepa MO aJIrOpPUTMY, HPEII0KEHHOMY
IIPENOIABATEIIEM.

[Tpu mpoBeeHNH PYOEKHOTO U 3aKITIOYUTENEHOTO KOHTPOJISI OCHOBHBIMH 33JJa4aMu, CTOSIIIIUMU
nepes MpernojiaBaTesieM, sSBISIOTCS: BBISBICHUE CTENEHU NPaBHIBHOCTH, 00beMa, TTyOWHBI 3HAHHM,
YMEHUW, HAaBBIKOB, I[IOJYYEHHBIX NPH U3YYEHUU Kypca HapsAdy C BBIIBICHUEM CTEIECHU
CaMOCTOATEJILHOCTH B IPUMEHEHUHU II0JIyYCHHBIX 3HAHUM, YMEHUN U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CpPEJICTBA IO3BOJSIIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposss. OOy4aromuMMCs TpeUIaraloTcs TECThl W 33/Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHCTEMOW MpoBepkH. B oTinune oT OOBIYHOIO TECTHUPOBAHUS TaKoil crocod
KOHTPOJIS TTO3BOJISIET CTYACHTAM B JIF000€ BpeMsl IPONTH TECT, IPOAHATU3UPOBATh OIIMOKH M IPONTH
TECT BTOPUYHO.

B nononneHnu kK Kypcy «XuUMHH» OOYYaIOUIHIICS MOXET MPOWTH B AMCTAHIIMOHHON (hopme
oHJaiH-Kypc «Kak xumusi 00BsICHsIET 1 U3MeHseT okpyxaromuii mup». Kype cocrout nz 10 nexrmid.
Kypc nexumii na€r nepBoHauaabHOE MPEACTABICHHE O XMMHM W €€ pOJIM B JKU3HM 4YEJIOBEKa U
obmiectBa. OH cocTouT W3 ABYX 4acTei. [lepBas W3 HUX pacCKa3bIBAaeT O TOM, KaK XUMHS OOBSICHICT
OKPY’KaIOIIUA MHp: KaK YCTPOEHBI BEILECTBA, MOYEMY M KaK UAYT XUMUYECKHUE PEAKIUHU, KaKue
BEILIECTBA ONPEIEISAIOT CBOMCTBA JKMBBIX CHCTEM. BTOpas 4acTh IOCBAILIEHA MPUKIAJHBIM ACIIEKTaM
XUMHH: OHA MOKAa3bIBACT, KAK XMMHUS BIMSET HA KU3Hb OOLIECTBA U YIy4lllaeT MOBCETHEBHYIO KU3Hb
moel. B Hell pacckas3plBaeTCs O LIEHHBIX NMPOAYKTAX XMUMHMYECKOW IPOMBIIUIEHHOCTH, XUMHUYECKUX
croco6ax MPOU3BOJCTBA PHEPTUU M HOBBIX MaTepHaliax, HOBBIX BEIIECTBAX, UCIOJIb3YEMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MMIMEHTaX M Kpackax. EjkeHenenbHble 3aHATUS OyayT BKIIIOYATh MPOCMOTP
TEMATUYECKUX BHJICOJIEKUIUNA U BBINOJHEHUE TECTOBBIX 33JaHUN C aBTOMAaTHU3UPOBAHHOW MPOBEPKOM
pe3yabTaTOB M TBOPYECKUX 3a/JaHUIl C MOCIenyrImuM obcyxkaeHnneM Ha ¢opyme. Kypc sBusercs
001eo0pa3oBaTeNbHBIM, He TpeOyeT ClelualbHON MOJITOTOBKH U PACCUNTAH Ha IHUPOKYIO ayAUTOPHUIO
CIIyIIaTeNIeH, B MEPBYIO OYepe/lb 00YUAIOIMNXCS HEXUMUIECKUX BY30B U (DaKyJIbTETOB U JIIOJCH, yKe
MOJYYMBIIUX BbICIIEE 0Opa3oBaHME, HO JKENAIOMUX OOJblIe Y3HaTh 00 OKPYKAIOLIEM MHUpE U
MTOBBICUTH CBOM 00IIIEHAYYHBIN YPOBEHB.

6 YueOHO-MeTOAMUYECKOE 00ecleyeHre CAMOCTOATeIbLHO padoThl 00y4arommXxcst
[Ipencrasneno B npuoxeHuu 1.

7 OneHouHble cpeacrea IJisi IpOBECACHUSA I[pOMe)KyTO‘-IHOﬁ aTTeCTallun
HpCI[CTaBJ'ICHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieYeHre TUCIIUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'era. - M.: KYPC: HUI[ UH®PA-M,
2014.-560c.: - (Beicmiee oOpa3zoBanue: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yueObnoe mocobue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 371eKTpOHHBIH. - CBeICHHS



noctymHbl Takke Ha CD-ROM.

0) lonoTHUTEILHAS JIUTEpaTypa:

1. Mensnuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mynnuna, O. A. Mumypuna
; Marauroropckuii roc. Texuuueckuid yH-T uMm. I'. . HocoBa. - Maruutoropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turym. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKcT : 3JICKTPOHHBIA. -
Ceenenus noctymnsl Takxke Ha CD-ROM.

2. Mensauk, H. JI. Iucnepcusie cuctemsl : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Muirypuna ; Marauroropckuit roc. rexuudeckuit yu-T um. I'. 1. Hocosa. - Marautoropck : MI'TY um.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT : 3JICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsama, JI. I'. OxkucnuTenbHO-BOCCTAaHOBUTENBbHBIE peakuud. OCHOBBI IIEKTPOXUMHUH '
yuaebnoe nocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TaoII. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHMUYECKOIO PpaBHOBECHUS :
npaktukym / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmioBa ; MarHuTOropckuii roc. TEXHUYECKHIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. Mensnuk, H. JI. Tucnepchsie cuctemsl : npaktukym / H. JI. Mensiauk, 3. P. Mymnunaa, O. A.
MumypuHna ; Marauroropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

6. Kopoun, H.B. OOmas xumwus: yuyed. Ans TeXHUUYECKUX HampaB. U cren. By3oB /H.B.
KopoBun —9-e u3zn., mepepad.- M.: Beicur. mik., 2007.- 557 ¢.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HENOCPEACTBEHHBIN.

7. Kpatkuii crpaBoyHHMK (usnko-xuMuueckux BenuunH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBaens, 3. H. Tumodeena; moxa pea. A. A. Pasuens, A. M. Ilonomapesoii. - 10-e
u3., ucnp. u jom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBEHHBIN.

8. MW3Bectust BBICIIMX y4YEOHBIX 3aBeleHWH. XWMHA ¥ XUMHAYECKas TEXHOJOTHS:
Hay4YHO-TexHHueckuil xypHai — ISSN 0579-2991.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTrKa XMMHUYECKHX MPOLIECCOB: METOINYECKUE YKa3aHUS K



nabopaTopHbIM padoTaM MO TUCHUILUIMHE «XHUMHS» sl O0ydarouuxcs BCEeX HalpaBICHUN
NOJArOTOBKM W  CHeUWajbHOCTEH 1mHeBHOW (opmbl oOyuenus / O.A. Mumypuna;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBI.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHON PalbOoThl MO AMCHUUIUIMHE «XUMHs» i1 00ydYalOMIMXCsl BCEX HaNpaBICHUM
MOJrOTOBKH U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIM.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIMd M XHMHYECKOE PaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM M0 JUCHUIUIMHE <« XUMHS» s
00y4aroIIUXCs BCEX HANpaBJICHUI MOATOTOBKH M CIielHaIbHOCTEH Bcex hopm oOydenus / JI.T.
Komsapa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckass kuHeTHka. XUMHUYECKOE PAaBHOBECUE: METOIUYECKUE
yKa3aHus JUIsl CaMOCTOSTEIbHONW PadOThl MO JUCHUILTUHE «XUMUS» IS 00y4YaroluXcs BCEX
HaMpaBJICHUH MOJATOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yu-t uMm. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemocpeICTBEHHBIH.

5. Uynposa, JI.B. PactBopsl: MeToauueckas pazpaboTka K J1abopaTopHBIM paboTaM 1o
JUCHUIUIMHE «XHUMHUSD) JJI1 00y4aroIMXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUAIbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEIMOCPEICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeToaMuecKkast pa3padoTka K CaMOCTOSTEIbHONW paboTe 1o
IUCHUIUTMHE «XUMHUS» Jid  OOYYaloIIMXCS IO BCEM HAMpaBiICHUSIM TOJATOTOBKU U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
MarnuTtoropckuii roc. Texuuueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. U.
Hocoga, 2017. — 26 c. — TekcT : HemOCpeACTBEHHBIH.

7. Konsna, JL.I. KomnmouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe Mo IUCHUILUIMHE «XUMUS» s 00ydaroluXcsl M0 BCEM HANpaBiICHUSM MOATOTOBKH U
crienanbHOCTAM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropcekuii roc.
texandeckuid yH-T uM. I'. K. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
TeKCT : HEeMmoCpeACTBEHHBIN.

8. Komsima, JI.I'. OkucnuTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKIIH: METOJMUECKUE YKa3aHUs
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOANYECKast pa3paboTka K CaMOCTOSTEILHON paboTe sl 00y4JaromuXxcs M0 BCEM
HAlpaBICHUSM TMOJATOTOBKM M cHenualbHOCTSIM Bcex (opm oOydenus / JLI'. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Marauroropckuii roc. texuudeckuid yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXHMMHYSCKHE IPOIECChI: METOJWYCCKUE YyKa3aHUsI K
nabopaTopHoil paboTe Mo AUCHUILUIMHE «XUMUS» JUIs 00y4aromuXcs MO BCEM HaIpaBICHUSM
MOJITOTOBKH U CIIEIMANIBHOCTSIM BcexX Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Marnurtoropckuii roc. tTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 13 c. — Tekct : HEOCPeACTBEHHBIH.

r) [Iporpammuoe oGecnneuenue u UHTEepHET-pecypcenb:



IIporpammHoe ob0ecnieyeHue

HaumeHnoBanue .
o Ne norosopa Cpok aeicTBust JTULEH3UN

MS Windows 7
Professional(us  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |\, 135 1 17.09.2007 GecopoumEo
Professional
7Zip CBOOOJTHO pacpoCTpaHsIeMoe 0EeCCPOYHO
FAR Manager CBOOOHO paciupocTpaHsIeMOe 0ECCPOYHO

HpO(l)GCCHOHa.]'ILHBIe 0a3mbl JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbBI

Hassanue xypca CchlIKa

DneKkTpoHHas 0a3a NEepUOAMYECKUX u3AaHui East

View Information Services, OO0 «1IBUC» https:/fdlib.eastview.com/

HaHI/IOHaHBHaH I/IH(bOpMaI_II/IOHHO'aHaJ'II/ITI/I‘leCKaH
cucrema — Poccumiickmii  mmgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)

ITouckoBass cucrema Axagemus Google (Google

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

WNnpopmannonHas cucrema - EnuHoe okHO J0CTyma K

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

®denepanbHOE roCy/IapCTBEHHOE OIOIKETHOE

YUPEKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH

Poccuiickas  Tocynapcrennas — OMOMMOTEKA.|yne. v rsl.ru/ru/dreaders/catalogues/
Karanoru

OnexTpoHHble pecypebl oubnmoreku MI'TY um. I'.1. http://magtu.ru:8085/marcweb2/Default.asp
Hocoga ] ]

9 MaTepuaJiIbHO-TEXHHYeCKOe 00ecreueHrue TUCIUMNIHHBI (MOTYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obecrieucHue JUCIIMITIIIMHBI BKJIIFOYACT:



1. YyeOHble ayuTOpUu U1 IPOBEACHUSI 3aHATUIN JIEKIIHOHHOTO THIIA.
OcHalieHue ayIUTOpPUU: MYJIBTHUMEIUIHBIE CpeACTBAa XpaHEHHUs, IMepeAaud u
npecTaBieHust nHopMaluu

2. YueOHBIE ayaUTOpPHU JUIsI TPOBENEHUS J1a0OpaTOPHBIX 3aHATHM, TPYNIOBBIX H
VMHJIMBU1yaJIbHBIX KOHCYJIbTAllUM.
OcHnamienue aynutopun: Harnsgasle MaTepranbl: TaOIULbI, CXEMBbI, TUIAKATHI.

3. [MomerneHus ik CAMOCTOSTEIBHOM pabOThI 00YUAFOIIUXCS.

OcHarmenne ayautopun: [lepconanbHabie KoMnbroTephl ¢ makerom MS Office, BeixoaoM B
WHTepHET W ¢ JOCTYIOM B 3JEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
YHHUBEPCHTETA

4. TlomemieHus Uil XpaHEHUS W TPOPHIAKTHYECKOTO OOCITYy)KMBaHUS Y4eOHOTO
00opymoBaHUsI.

Ocnamenne aymutopun: CTeiuaxu, ceH(bl i XpaHCHHsS Y4eOHOTO 00OpYIOBaHUSI.
NHcTpymeHTsI AJ1s peMOHTa 1ab0paToOpHOTO 000PY10BAHMUSL.



IMPUJIOKEHUE 1

6. YueOHO-MeTOaUYECKOEe oOfeclieuyeHHe CaMOCTOATEJIbHOH PadoThI
00yUYaIoIINXCA

CamocrosTesibHasAs paboTa 00yJaOIIUXCSA MOAPA3AeAeTCs Ha ayIMTOPHYI0, KOTOpas
IIPOUCXOUT KaK BO BpeMs JIJaOOpaTOPHBIX 3aHATHHN, TaK M HA IUIAHOBBIX KOHCYJIbTAIUX, U Ha
BHEAYJUTOPHYIO, IIPOUCXOJAINYI0 BO BpeMs MOATOTOBKU CTYJIEHTAMH OTYETOB IIO
JIabOpaTOPHBIM 3aHATUSIM U BBIIIOJTHEHUS JOMAITHUX 3a/TaHUH.

AynuTopHasi caMOCTOSITeJIbHas paboTa OOydJaloIuxcs IPeAIIoJiaraeT IIPOXOKAeHHe
TECTUPOBAHUA II0 KAXKAOMY pasfiesly AUCHUIUINHBIL. TecThl BKIIOYAIOT TEOPETUYECKHE U
MPAKTUYECKKE 3a/IaHUs, OTBETHI Ha KOTOPBIC TPEOYIOT MIYOOKOr0 MOHUMAaHHUS U3ydEHHOr0 MaTepHala.
TecTbl MOCTPOCHBI €IUHOOOPA3HO: K KAKIOMY BOIPOCY MpEIaraeTcsl 4YeThIpe BapHaHTa OTBETOB,
Cpey KOTOPBIX OJHMH WJIH HECKOJIBKO MPaBHIIBHBIX. OO0paboTKa pe3yabTaTOB OCYIICCTBIISACTCS MyTEM
COIIOCTABJICHUS TIOJYYEHHBIX PE3yJIbTATOB C ATAJIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAIIOB B K&k 101 Teme Kypca — 10.

BapuaHThl TeMaTH4YeCKHMX TECTOBBIX 3a/JaHUI VIS TEKYIIEro KOHTPOJIs
XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo teme «XuMHYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUil OLCHUBAIOTCS B
0,5 6amra, ceqpbMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3aLaHusa — B 2 Oauia.

Teer Ne 1

1. Ilpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HaYaer:
a) MCXOJHbIE pEeareHThbl
0) NIPOAYKTHl XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU
2. TlepBerlit 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = A (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEaKMOHHON cucTeMbl nosbImaercs (AH > 0)
0) TemoBoit A3 dekT peakipn otprunarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUcr B) Q 1015°"
6) AHozgg 1") AHct
5. Kakue u3 NpuBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUIESCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I>x/Momb
0)H,+4/20,=H,0, AH = -242 K]]»x/Monb
B) 1/2N2+1/20,=NO , AH =90 K]I»x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas w3 HammcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OkcHia azoTa ( || ) B
CTaHJApPTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBinenun 16T okcuma meau( || ) mo peakuuu :

CuO () *+ C (rpagmr) = CU (¢ + CO (), mormotuaock 22 /K TENIOTHI.

DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakiuu  NiO ) + C (pagurny = Ni ) + CO (. Ompenenure BO3MOKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOIO TEUCHHS PEAKIIMU IPU CTAHJIAPTHBIX YCIOBUIX U IIpHU Temiepatype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S°9s  (JIx/MOaBL*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cun Temneparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS TIPU Pa3IOKEHUN KapOOHATa KabIHs?
a) YBEJIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. Mannas peakuust: 2KClOs (1g) —2KCl (15y+303 (1), AH<O MOkeT caMOIpon3BOJILHO IPOTEKATh
a) B TIPSIMOM HaIPaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBIICHUH I') HE 3HaI0

XuMHu4yeckasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaHUS
onenuBarorcs B 0,5 Oajia; mecroe, ceabMOe, BOCBMOE, IEBITOE U JAecaToe — B 1 0ajul, a OUHHAIIIATOS
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE€ MOJHOCTBIO PaCXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHHNE KOJINYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEAKIIMH B €IMHUILY BpEMEHH B
enuHuIe oO0beMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIINH K MOMEHTY OKOHYAHHS PEAKIINU
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pazmepHasi BeTMYMHA
B) MOJIB’ ¢
4. Or kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMA PEAKIIMOHHOTO COCYa
5. CocrosiHMe XMMUYECKOTO PaBHOBECHUS 00OPAaTUMBIX IMPOLIECCOB KOIMUECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3ALUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue st ckopoctu peakunu 4 NO ) + 6 HO =4 NH; () + 5 O, ()
a) V = k[NO]*[H,0] 6) V = k[NH3][O] B) V = k[NOJ*[H,0]°
7. Kak 3anumiercs BeIpakeHHe Ui KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B)’



0) Kp = [C][D] é [Al[B]
B) Kp = [A][B] “/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMmMe IMoka3bIBaeT 3HaUCHUE TEIJIOBOro 3¢ dexTa peakiuu?
a) l tE .

6) 2 # 2

B) 3 y
/7 ;
—y Y

XO0J1 peakInu

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, U300pKEHHOW Ha TUarpaMmMe K Bonpocy 8?

a) PK30TCPMHUUCCKAs PEaKIUs

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) pEaKIUs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BJICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUHU TEMIIEPATYPhl

B) TIPH TTOBBIIIICHUY JIABJICHUS

11. ina peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOPO# TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBECHAsI KOHIICHTpAIUs BOJOpOoIa paBHa 1,2 MOJIb/1. BEIYHCITUTE UCXOAHYIO KOHIICHTPAITHIO
BOJIOpOJIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4eTBEepTOE, MATOE U IIeCToe 3aanus - B 1,5 Oanna; ceapmoe, BOCbMOE, IEBATOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peakun Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K* + SO,* = K,S0,4
2) Cu*" + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)zl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Tns moxaBneHus ruponnsa xjaopuaa xpoma (I11) cnenyer

1) 1o0GaBUTH COJITHYIO KHCIIOTY

2) 100aBUTH IIEIOYb

3) pa30aBUTH PacTBOp BOJOH

4) TMOBBICHTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCYiIb(dara KajablMsg U BOIBI, CyMMa
K02(pUIMEHTOB B ypaBHEHUN HEOOPATUMOM JAUCCOIUAIIMHA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04
1)5-107" 2)1,16:10°  3)10,7-10° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBa BEIIECTBA K 00HEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KoJIMYecTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..
1) ruapoKcH aMMOHHMS
2) THIPOKCH KaJIHsI
3) xJopuI Kaublus
4) MaprasioBas KUCIIOTa
9. M3BecTHO, YTO BOJHBIC PAaCTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...
1) snexTposu3 cosei
2) JIUCTPOIOPIMOHUPOBAHUE COJICH
3) ruapaTHpOBaHHE COCi
4) THAPOJIU3 COJCH
10.3nauenne PH uwmcToii Boas npu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHGPCHI)IG CUCTCMBD». IICPBOC, BTOPOC, TPETHC M YCTBCPTOC 3aJaHUA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHU - B 3 Gamna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomabie 100 HM

3) ot 1 uM g0 100 aM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MTOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2)  aHHWOHBI

3)  TONApHBIE MOJIEKYJT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOATYJISIUY KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xyopun Kanus

2) cynbdar Kanus

3) oprodocdar kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIMT UTPAET POJib HOHHOTO CTabmi3aropa?

1)  xmopun xenesa (111)

2) BOja

3)  rUapOKCHI Kalus
5. Ilpum B3ammonmeiictBuu 20 mua 0,001H wutpata csunma (1) ¢ 10 mum 0,02H cynwsdara xamus
obpasyetcs 3076 cyinbdara cBuHma (11). K kakomy 3JIeKTpoay MODKHBI MEPEMEIIAThCS YaCTHIIBI
nucrepcHoi (as3sl mpu AneKTponze?

1) HaxomATCS B COCTOSTHHH JMHAMUYECKOTO PaBHOBECHS

2) K Karomy



3) K aHomy
6. B nBe xos6b1 HasMTO 10 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYIISIIUIO
307151 TOTpeboBaIoCh 100aBUTH: B mepByto — 5,3 mur 1H pactBopa xmopuna kanwus; B 1pyryto — 18,7 mi
0,001H pactBopa docdata HaTpusi. Berauciure mopor Koaryasiuy Kaxaoro 3JIeKTPOIIUTa.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MpouecChl

B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YeTBEPTOE M IATOE 3a7aHus oneHuBaroTcs B 0,5 0amia; mectoe — B 1 6ayut; cepbMoe U BOCbMOE — B 2
Oamna, a aeBsitoe — B 2,5 OaJlIOB.

Teer Ne 1

1. OxucnuTenb — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuuYMBAaET CBOIO CTEIICHb OKUCIICHUS
2) NPHHAMACT SJIEKTPOHBI
3) oTHaeT CBOM DIICKTPOHBI

2. [Ipouiecc BOoCCTaHOBICHHSI UMEET MECTO B ClIydae, KOT/a ...

1) HEWTpaJIbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) HOJIOKUTEILHBIA 3apsa HOHAa YMCHbIIACTCA
3) OTPHUIATENBHBIN 3apsi/i HOHA YBEITHMYUBACTCS

3. U3 peacraBieHHbIX HUKE peakiuii K OBP 1ucponopinoHupoBaHus MPUHAIIEKHT . . .
1) S + 2HNO; = H,S0, + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTEJISAIM OTHOCSITCA ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTUBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUs KUCIOpO/a a) B BoZie M 0) B MEPOKCHIE BOIOPOJIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHar-noHa MnOs>
3)  oxcuaa maprania (II) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr,Ss3 + KNO; = KyCrO4 + K3SO4 + NO okuciienuto
MTOJIBEPTAFOTCSI CIICTYIONTUE DJICMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM M azoT
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenron B peakiurn KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEpPBOE, BTOpPOE M TSATOE 3a/laHus
OIICHUBAIOTCS B |1 Oajut; TpeThe M YeTBepTOe 3a1anus— B 1,5 Gania; mectoe u cenpbMoe — B 2 Oaa.

Tecr Nel
1. ONEeKTPOAHBIN NOTEHIMAN ONPEAEIISAIOT 10 YPABHEHHUIO . ..



1) Hepucra

2) MewnpeneeBa-Knaneiipona

3) Bonpumana

4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro simemeHta MgIMQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJi€ MPH AJIEKTPOIU3€ pacTBOpa HUTpaTa cepedpa?

1) BOJIOPO/I

2) cepebpo

3) a30THasi KUCIIOTa

4) KHCIIOPOJT
4, VkaxuTe cyMmy KO3QPHUIIMECHTOB B ypaBHEHHUH 3JIEKTPOIN3a pacTBopa Hutpara meau (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas ¥3 TNPUBEACHHBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...
6. BerumcnuTe Maccy IIMHKA, IMOJYYCHHOTO TIPH 3JIEKTpPoiu3e cyib(dara MWHKA, KOTOPBII
npoBoauIu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,110

2) 0,05

3) 0,013

4) 6,7-1073
7. [IpuBenuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB W MOJICKYJISPHOE YpaBHCHHWE pEaKIIWH,

NPOTEKAIOIIEH MPHU AIEKTPOXUMHUYECKOI KOppo3uu ranbBaHomnapel ZN|Mg B cepHOkHcoii cpene. B
OTBETE YKa)KUTE CYMMY KOA(P(UIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHHH.

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

BueaymuTopHas camocrosTesbHasA paboTa 00yJaromuxcs OCYIIECTBISICTCS B BUIE M3YYCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nmabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHHIi IS BHEAYZUTOPHOM CaMOCTOSTEILHOI PadoThI
CTYAEHTOB 110 TEMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomarHem 3amaHuu 1o TeMe «XuMudeckas TepMOJUHAMUKAY: TIepBasi 3a/1aya OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaya Nel



Jisa peakumn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXXHOE HAIPaBIICHUE
CaMOTMPOU3BOJIBHOTO TEUCHUSI PEAKIIMU MPU CTAaHJAPTHBIX YCIOBUSX U nipu  Temmeparype T = 927 OC,
€CJI TETUI0BOM 3P dEKT peakIuy 10 3aJaHHON TEMIIepaTypbl HE U3MEHUTCS. Y KaKUTE: a) BBIICTISICTCS
WM TIOTJIOUIAETCS SHEPrusi B XOJ€ peakuuu; O0) NPUYUHY HAWJIEHHOTO0 HW3MEHEHUs SHTPOIUHU.
PaccuunraiiTe TemepaTypy Hadajia peaKiiuu.

3agayga No2

Beraucnure tennosoit 3¢ dext peakuun: CaCy ) + 2 HoO() = Ca(OH)2 () + CoH; (), monb3ysch
CTaHAAPTHBIMU TEIJIOTaMH 00pa30BaHUs pearupyromux BeniecTB. CKOJIbKO TEMIOTHI BBIACTUTCS WU
MOTJIOTUTCS TTpH oOpa3oBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHHUSIM PACCUUTANTE TEIUIOBOU APPEKT peaKiiu:

Hypy + COz¢)=CO (+ H2 Of). TepMoxummuueckue ypaBHEHUS:

a) H, o T 150, ®= H>0O (™) AH =-241,9 x]Ix;

6) 2 CO () + 02 o= 2 COZ () AH = -566,2 KZ[)K

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganum mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U naTast — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaya Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYINAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (n + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknmonHoi cuctemsl: CO ) + HoO ) = CO2 (7 + H; () HavanbHble KOHIEHTPALMK
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAN:

Nz(r) +3 Hz(l—) =2 NH3(r), AH =-922 k]I x;
COz(r) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(,—) + HQO(]-) =CO, o T Hg(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPeThbd W IMATas 3a4adu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.



3amaga Nel
B xakoMm oObeme Boabl ciieayer pactBoputh 135r SnCly ans monydenust 3M pacTBopa xsopuaa

onosa (I1) c mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHMBAJICHTA; B) MOJSUIBHOCTB; I) THTP; JI) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3agayga No2

3aKOHYUTE MOJICKYJSAPHBIC U HAIMIIATE COKPAICHHBIC HWOHHBIC YPaBHEHHS peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,; —

Sb(OH); + NaOH —

3ajgaua Ne3

CocTtaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHHS PEAKIHid K CIICTYIONIMM HOHHBIM:

Ba®* + CrO; — BaCrOy;

NH;" + OH — NH4OH;

ZnS + 2H"—Zn*" +H,S

3asaya Ned
Boeruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaua NeS

Kakue u3 caenyromux conei moasepratorcst ruaponnsy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUs THIpOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3asaga Neb

Haiinure npoussenenue pacrBopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T aToro
COCJIUHEHHSI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3ananuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6aina; TpeTbs — B 1 Oai.

3amaya Nel
[TonGeputre KOAPGUIUEHTHI B ypaBHEHHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VKaxuTe THN KaXXI0N peakivu.

Paccuuraiite QJICKTPOABMIXKYLIYIO CHIIY W OHNPCACINUTC HAIPABJICHUC CaMOIIPOU3BOJIBHOTO
IMPOTCKAHUA HepBOﬁ pCaknuun npu CTaHAapTHBIX YCII0BUAX, HCIIOJIBb3Ys 3HAYCHUA
OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX ITOTCHIIUAJIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO; + NO + H,O

H[AUCl,] + H,0, + NaOH — Au +NaCl +0, + H,0

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agaya Ne2

CocTtaBbTe YpaBHEHUS OKACITHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,O0—

NaCrO, + HO, + NaOH —

Bi(OH); + Na;S;0s+ NaOH —

Bi 03 + C —

Mg + HNO3 (pas) =



3amaga Ne3
Hanbl nBe okuciutenbHO-BocctaHoBUTeNbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysich TabmuIEed CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs3). Paccuumraiite 3Hauenue
JIEKTPOABIIKYLLEH CUIIBI pEaKIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomarinem 3agaHuu 10 TeMe «DIEKTPOXUMHUYCCKHE CHCTEMBI»: IIEpBast 3aJjaua OLICHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6ama.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYJISpPHOE
ypaBHEHHE TOKOOOpa3yloIIel peakiuy, MPOTEKalomeld mpu padoTe ralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raibpBaHHMYECKOTO 3JIEMEHTA IPHU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu Kotopoit D/1C raapBaHUYECKOTO 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenure cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISPHBIE YPaBHEHUS PEaKIIMid,
NPOTEKAIOIINX TIPU AJIEKTPOXUMHYECKOH Koppo3uu ranbpaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIb Macchl aHOJA MPU KOPPO3UHU B KHUCIOHM cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIIEKTPOJHBIX IPOLECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brerancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIE TPUUMHBI YMEHBIIIEHUS BBIX0O/Ia METAJJIA TI0 CPABHEHHIO C PACUETHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHUYecKas TEPMOANHAMUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMu4eckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTanbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHUsl BEILIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBoi 3¢ddekrt
XMMHYECKON PEaKIIuu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus KaK GyHKINS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAHMHAMHKH.

11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HanpasieHue caMOnpoOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

ook wdE

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»



Xumnueckass KHHETHKA. CKOPOCTh XMMUYECKOM pEaKIUU U METOJIbI €€ PEryJIupOBaHUsI.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIOINX Macce).
Bnusaue Temneparypsl Ha CKOpoCcTh XxuMuueckor peakiuu. [IpaBuio Baut — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.

Kpupas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apnep.

Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIvHU.

0. T'oMOreHHBIN U TE€TEPOTCHHBIN KaTaJIN3.

1. KonebarenbHble peakiluy.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC U HEOOPATHUMBIC PEAKIIUH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusiHMe KOHIEHTpALMH, TABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble quarpaMmsbl 1Sl OJHOKOMITIOHEHTHBIX CUCTEM.

RRO©oOoNoORWNE

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Ilousarue pactBopa. PacTBopuMocTh BelecTBa. PactBopumocTs rasa.

2. PactBopbl. CnocoObl BbIpaK€HUS KOHIEHTPAIMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTPAIIKsI, MOJISIPHAS] KOHIIEHTPAILIUS YKBUBAJICHTA, MOJIbHAS JIOJIS, TUTD).

Konnurarusnsle cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3axonsl Payns: | (tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KpHOCKOIMUYECKHI).

OcMmoc. Ocmotnueckoe napieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

. Honnas Teopusi KUCIOT U ocHOBaHUN AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarnusi KUCIOT, OCHOBaHUM M COJel C TOYKU 3pEHUS MOHHON Teopuu AppeHuyca
(mpumepsr).

9.  Crenens aucconuanuu. CUIbHbIC U Ca0ble YIEKTPOIUTHIL.

10. Huccoumarus cnadbix 21eKTponuToB. KoHcTaHTa AMCCOnMaIimg.

11. 3akon pazbaBnenust OctBanbpia.

12. Peakiuu mOHHOrO 0OMEHa MEXKIY JIEKTPOJIUTaMu (Ha MpUMepe peakiuii 00pa3oBaHUs CIIab0To
ANEKTPOJIUTA, OCAKA U Traza).

13. TIpousBeneHne paCTBOPHUMOCTH.

14. VonHoe nmpousBeAeHHE BOABI. BOIOPOAHBIN U THAPOKCUIBHBIN MOKa3aTeINu.

15. T'maponus coneit. Tunsl ruapoaM3a CONEH.

16. KonuyecTBeHHbIE XapaKTEPUCTUKU MPOIIECca THAPOIIN3A.

17. ®akTopsl, BIUSIONINE HA MPOIECC THIPOJIN3A.

No ok

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'eTeporennsie cMecH. [lucnepcHble CHCTEMBI.

HucnepcHocts. Kitaccudukanuu AucrnepcHbIX CHCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — [leckosa.

Y CTONYMBOCT KOJUTOUAHBIX cucTeM. CTaOuIN3aTopBhl.
Koarymsamust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

0. Koarynsmus KOXTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.

RBOooo~NoTgR~WNE



11. IIpaBumno lyneue — N'apau. Koarynupytromas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
13. DnexkTpuyeckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoutpoJbHblie Bonpochbl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npoueccbn)

OCHOBHBIE TTOHATHUSI TCOPHUU OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEBHBIX PEaKIUi (IPUMEPHI).
OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIMAIL.

VYpasuenue HepHcra.

CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Ifl.

NN E

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUUECKUX MPOIIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa TPAaHUILIE pa3/iesia «METaJlI — PaCTBOPY.
I"anpBanuveckuii anemMeHT Jlanuaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TaTbBAHUYECKOTO JIEMEHTA.

W3mepenne SIEKTPOIHBIX MOTEHIMANIOB. Psjl CTaHAAPTHBIX AJIEKTPOJHBIX IMOTEHIIMAJIOB.
CBOI/ICTBa METAJIJIOB B COOTBETCTBHHU C UX IOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

6. VYpasuenue Hepucra.

7.  DIeKTpoau3 pacijiaBoB U pacTBOpOB. KaToaHble U aHOAHBIE MPOLIECCHI.

8.  OObenunenHslii 3akoH Papaznes. Beixos mo Toky.

9.  Kopposus metamnos. Knaccudukaius KOppo3MOHHBIX TPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIECHHE MeTajula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEepHOIl KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METaUIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xumudeckue UCTOUYHUKH TOKaA. [ aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONOE



IMPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyembie pe3yJbTaTbl O00Yy4YeHHUS] M OLIEHOYHBIE CPeACTBA /ISl NPOBedeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

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

OIIK-1.1

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

Ilepeuens meopemuueckux 60npocog K 3auemy:
OCHOBBI XHMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE IapaMETpPbl CUCTEMBI,
GyHKIIMHM COCTOSAHUS cucTeMbl. [1epBblil 3aKOH TepMOIUHAMUKH.
OHepreTuka XMMHUYECKHUX IIPOLIECCOB.
OHranenud. 3akoH ['ecca U cneACcTBUs U3 HETO.
OHntponus. YpasHenue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.
Oueprus ['m66ca. HampaBiieHus XUMHYECKHUX MPOIIECCOB.
Xumuyeckasi KuHeTuka. CKopocTh XUMUUeCKor peakiuu. CpeqHss U UICTUHHAs CKOPOCTH PEaKIIMHU.
Kunernueckasi kpuasi.
CKopocCTbh peakiui U METO/IbI €€ PEryJIMPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.
Karanu3aTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
KaTtanuzaTtopsl n KaTalTUTHYECKHE CUCTEMBIL. [ €TEpOTreHHBIN KaTallns.
XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PABHOBECHS.
Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.
PactBopbl. CiocoObI BeIpaskeHUs! KOHLIEHTPAIUK PacTBOPOB.
PactBopbl anexkTponnToB. CTeNneHb M KOHCTaHTa AJIEKTPOJIUTUYECKOW JUCCOLUALUU. 3aKOH
pa36asnenus OcTBaibaa.
Jucconumanus KUciaoT, OCHOBaHUM, conieil. AMQOTEpHbIE 3JIEKTPOTUTHI.
PactBopumocTs. [IpousBenenne pactBOpuMocTH. Y ciioBUe 00pa30BaHus U PACTBOPEHUS OCAIKOB.
Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
I'maponus coneil. CTeneHb U KOHCTaHTA THIPOJIU3a.
Hucnepcusie cucremsl. Kimaccudukarys. JInopunsHbie 1 110(G0OHBIE KOJUIOUIBI.
CTpoeHue KOJITOUIHBIX YaCTHII.
Koarymnsiuust KoJuIouJHbIX pacTBOPOB.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUH.
DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapaes. DAeKTPOAHBINA MOTEHIUAL.
["anpBannyeckuii anemeHT Jlanuams SIkoou.

CBOICTBa BEIIECTB. Knaccudukanus




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UH/IMKaTOpa KOMITCTCHITHH
DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.
OnexTponau3. AHOIHBIM M KaTOIHBIM Ipolecchl IpU 3JIEKTpoiau3e pacTtBopoB. [Ipumenenue
AIIEKTPOJIN3A.
8. Koppo3swus. Buast kopposuu. CriocoOb! 3aIUTEl METAJUIOB OT KOPPO3HUH.
Ilpakmuueckue 3a0anus
[IpoBecTu aHanu3 BIUSHUSA KOHIIEHTPAIIUU HA CKOPOCTh XUMHUYECKOM peakuuu
Na;S;03 + H,SO, = S + SO, + NaSO4 + HO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHUHA.
Pe3ynbpTaThl ONTOB NpeACTaBUTH B BUE TAOIUIIHI 1.
Tabmuua 1
Homep O6beM, M Konuentpauus Bpewms Cxopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | nosnenus peakuuu, 10,
MOJIb/JT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 3) 2 3,9
4 4 4 2 5,2
3) 5 3 2 6,5
[To narHBIM TaOIUIB! 1 TOCTPOHUTH TpapK 3aBUCHIMOCTH CKOPOCTH PEAKIIUHU OT KOHIIEHTPAIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOpPOCTh peaKIny.
Crienathb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYJIb(haTa HATPHs.
OIIK-1.2 Hcnonp3yeT TeOpeTUUECKNE OCHOBBI Ilpumepnvle npakmuueckue 3a0anua 014 3auema:

TEXHUYCCKUX HAYK IJId NPUMCHCHHA
HMHHOBAIIMOHHBIX TCXHOJOT Uil Ha
PCAITBHBIX CTPOUTCIBHBIX 00BEKTOB

1. dna peakunn CHy ry + COy () = 2 CO () + 2 Hy () onpeaennte BO3MOKHOE HalpaBIeHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH ITPH CTAaHJAPTHBIX YCIOBUSX U npu  Temrepatype T =927 OC,
ecnu TerioBOM 3(dekT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaXKHUTE: a)
BBIJICTISIETCS] WJIM TIOTJIONIAeTCS DHEPrHsl B XOAE PEaKiuu;, 0) MpUUMHY HANJAEHHOTO HW3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BeIpa3uTe 4yepe3 KOHLEHTPALMU PEareHTOB KOHCTaHThl PABHOBECHS CIEAYIOLIUX PeaKUui

Nory + 3 Hoy = 2 NH3y, AH = -92,2 xJIx. YKkaxuTe HampapJIeHHE CMEMICHUS] XHMHUYECKOTO




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

paBHOBECHsSI STUX pEaKUUi: a) MPU MOHUKEHUU TEMIEPaTyphl, €CIH JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUS, €CITU TEMIIEpaTypa MOCTOSIHHA.

3. CkoIbKO MUUTMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUNIOTHOCThIO 1,84 1/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe wu3 cienyrommux coieii moasepratorcs ruapoiausy: NapSiOs. Cu(NOj),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUs T'HAPOJM3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJCH?

5. 3ok ruIpOKCHIA MarHus mostydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy €ero MUIIEIUIBL.

6. PaccuuTaiiTe 3JEeKTPOABIKYILYIO CUIy U ONpPEEIUTE HAlpaBiICHHE CaMONPOU3BOJILHOTO
MIPOTEKAHUS peakuuu pu CTaH/IapPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENLHBIX ToTeHaios H) + HiPO, — J, + H3PO; + H)0.

7. llpuBeauTe CXEMbI SJIEKTPOAHBIX MPOIECCOB M MOJICKYJISPHBIE YpaBHEHUS pEaKIui,
NPOTEKAIOIINX TPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kuciioii cpeje; 6) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MUH, ecliu
CKOpocTh Kopposuu coctasuiua 0,01 r/q.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPABHEHHUSI DJIEKTPOIHBIX MPOIIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIuu, MPOUCXO el mpu snekTponuse pactBopa CoSO4, Berancnute
(bakTHUECKOE KOJIMYECTBO METAJIa, MOTy4eHHOro Ha Karoe npu sektposuse Co(NOs),, eciu
AIIEKTPOJIN3 MPOBOIWIN B TeueHUH | 4. Brixon MeTanna no Toky coctaBui 85%. Ykaxure
BO3MOJKHBIE MIPUYMHBI YMEHBIIICHHS BbIX0J]a METAJIJIA TI0O CPABHEHUIO C PACUETHBIM.

OIIK-1.3

Pemaer
IIOMOILIBIO
anmapara  BEKTOPHOU
AHAJIMTUYECKON T€OMETPUHU
MaTeMaTHYECKOr0 aHaJIu3a

HWHXXCHCPHBIC  3a1a4uu

C

MaTEMaTHYECKOTO
anredpsl,

u

Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

1. Hammcarh 5JeKTpOHHBIE YpaBHEHHUsS OHIIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJ[C rajJbBaHUYECKOTO 3JIE€MEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [AI**1=0,001 monb/1, [C02+]=O,1 MOJIB/ L.

2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, Na SOy,
ZnC|2.

3. 3aKOHYUTH YpaBHEHUs peaklUii, HalKMCaB X B MOJIEKYJISIPHOU U MOHHOM popmax:

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

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14

r/mn. Paccunraiite: ®(Ca(OH),); Cy; Cox; Cmy N(Ca(OH),) u N (H,0); T.




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
UH/IMKaTOpa KOMITCTCHITHH

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. Hanmucarb 5JeKTpOHHBIE ypaBHEHHUS OJJIEKTPOJHBIX IPOLIECCOB, YpaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=O,1 MOJIB/JI.

7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. Hamucath ypaBHEHHUs peakifii rHIpou3a B MOJIeKY sipHOM 1 noHHOM Buze: Aly(SO4)3, KCI,
Na,SOs.

9. Hanucarb 3J€KTPOHHBIE YpaBHEHHUS AJIEKTPOJHBIX IIPOLIECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C raibBaHHYECKOrO 3JEMEHTa, €CIU KOHIIEHTPAIUH
WOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/m.

10. Cynbdar amromunus mMaccoir 36,4 r pactBopuin B 100 r Boabl. IOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

OIIK-1.4 Pemaer teopermueckue 3amauu B Ilpumepnvie npakmuueckue 3a0anua 0na 3auema:

obacTu TEIJIOTEXHUKH,
THAPaBINKH,  TeIioMaccooOMeHa,
HCTIOJB3YS dbyHIaMeHTaTbHBIE
3HAHUS

1. HammcaTh 5IEKTPOHHBIE YpaBHEHHS OJEKTPOJIHBIX IIPOLECCOB, ypaBHEHHE CyMMapHOMH
TOKOOOpa3yroleit peakiuu, Beraucauth JJ]C raJpBaHUYECKOT0 3JIEMEHTa, €CIH KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 moub/x1, [Ag*]=1,0 Momb/m.

2. 3aKOHYUTH ypaBHEHUS PeaKIIHii, HAITMCAaB X B MOJIEKYJISIPHOM U HOHHOM BHUJIE:

MnS + H,SO,4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

3. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTb ITpoTeKanus peakuuu CaO ) + 2 Cyy =
= CaC; () + CO(p), AH; = 460 x/Ix npu crannapTHeIX ycnoBusx. Paccuuraiite TemnepaTypy Hadana
peakimu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms K.

4. CocraBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI:

KMnQO4 + NaNO, + H,SO,4 —, CI‘2(SO4)3 + Br, + NaOH —.

5. Onpenenure TEpPMOAMHAMUYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly oy + 2 H Oy =4
HCl + Oz (ry, AH; = 115,6 x/Ix nipu CTaHIapTHEIX yCIOBHAX. Paccumraiite Temmeparypy Havaia
peakiuu, ecau S(Cl2)=223 [Ix/monb-K; S(H20)=189 [lx/mons K; S(HClH= 187]1x/momnb-K;
S(02)=205 Tx/moabK.

6. Hartmcatp ypaBHeHus: peakuuii ruponnsa B MosiekyinsipaoM u noHHoM Buje: CrCls, NaNOs,




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

K2CO:s.
7. CocTaBbTe ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUIL:
KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.

8. I'omoreHHas peakuus IpoTeKkaeT Ho ypaBHeHuto H, ¢y + b oy = 2 HI. Hauanbnas
KOHIIEHTpanus Bojopoaa 2,1 moup/i, moma 1,5 monb/n. Bo ckombKkO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa?

9. B 640 mn Boasl pactBopuin 160 r xiaopuaa xenes3a (111). IioTHOCTs ONMydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

10. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXHOCTb IpPOTEKaHMs peakuuu CS; () +3 Op=
=CO; (1 + 2 SO» (1), AH; = -1075 x/Ix npu cTaHIapTHBIX yclaoBHAX. Paccuuraiite Temmeparypy
nauana peakuuu, eciu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

11. Peakuus uner no ypaBHenuto: 2 Hy iy + Sy (1) = 2 HaS(ry. HavanbHas koHIeHTpanys Bogoposaa
2 Momw/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 M3MEHHUTCS! CKOPOCTh PEaKIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTb ITPOTEKAHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 x/I>x npu cTaHJapTHBIX yciaoBusix. PaccuuTaiite TemnepaTtypy
Havana peakiun, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTx/monb K.

13. HaganbHble KOHLIEHTPAIMU UCXOIHBIX BemecTB B peakuuu: 2 SO, ) + Oy (n = 2 SO;3 () 6b111
passbI 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo cKoJIbKO pa3 U3MEHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

14. B pactBope opTodocdopHoit kuciaoTsel Maccoit 1200 r u mmotHoCThIO 1,153 /M contepKuTCs
312 r H3PO4. Paccunraiite: ®(H3PO,); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

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

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIblid U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIONIUIICS JEMOHCTPHPYET TOPOTOBBIA YPOBEHHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;
«HE 3a4TEHOY - 00YyJarOIIUIiCA HEe MOXKET MOKa3aTh 3HAHKS Ha YPOBHE BOCIIPOU3BEACHUS U

00BICHCHUS I/IH(1)OpMaHI/II/I, HC MOXCT IMOKAa3aTh MHTCIIJICKTYAJIbHBIC HABBIKH PCIICHUS IIPOCTHIX
3aaad.



