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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBiseTca (opMmupoBaHHe (QyHIAMEHTAIbHBIX
3HAHMA B O0JIACTH COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TMIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, ONMUCBHIBAIOIIME CBOMCTBA XHWMHUYECKMX COCIMHEHMH; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAKTUYECKON JeATEIbHOCTH.

2. MecTo IMCHMILIMHBI B CTPYKType 00pa3oBaTe/ibHOIi NPOrpaMMbl IOJATOTOBKH
O0akaJjaBpa

Huctummuaa B1.6.11 «Xumus» BxomuT B 0a30Byl0 dacTh Onoka | oOpasoBarenbHOU
POTPaMMBI.

Jlns u3ydeHus: MUCHMILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIaJeHUs, cOpMUpPOBAHHBIC B
pe3yibTare TONydeHUs: cpeaHero (MmojaHoro) oOmero oOpa3oBaHMs MO AWCIHUILTUHAM «XUMUS,
«®Duzukay, «MaremaTuka.

3HaHUS W YMCHHS CTYACHTOB, TOJY4YCHHBIC NPH HM3YYCHHH JAaHHOW JUCIUIUIMHBI OymyT
HEOOXOMUMBl MM TMpU JalbHEWIIeM M3y4YeHUH TaKuX [JUCHUIUIMH, Kak «be3omacHocTh
KUBHEICATCIILHOCTHY, «MeTajulmuecKkue  KOHCTpPYKIuu», <« Kene300eToHHbIE ¥ KaMEHHBIC
KOHCTPYKIUNY», «KOHCTPYKIINH U3 IepeBa U IIIACTMACC).

3 Komnerenuuu odyuaioumerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILIUHBI U
IVIAHUPYeMBble pe3yJabTaThl 00y4eHusl

B pesynbrare 0CBOCHHS TUCIUTUTHHBI «XHUMHUS» 00YJaIOIIUNCS JOIHKCH 00JIaaTh CIEAYOMeH
KOMIIETECHIINEH:

CTpyKTYpHBIH 2JIEMEHT [Tnanupyemble pe3ynbTaTbl O0yUEHUs
KOMIIETCHIIUH

OIIK-2
CIIOCOOHOCTBIO BBISBJIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJEeM, BO3HUKAIOIIMX B XOJ€
MIPOM3BOJICTBEHHOW [1€ATENbHOCTH, NPUBJIEYb MJII HUX PEIIEHUS COOTBETCTBYIOIIMH (U3UKO —
MaTEeMaTHUYECKUH annapar
3HaTh - OCHOBHBIE XUMUYECKUE TIOHATHS, TIOJI0KEHHS U 3aKOHBI;
- COBPEMEHHBIE HAIIPABJICHUS PA3BUTHS HAYYHBIX TEOPUH;
- METOAbl TEOPETHYECKOI0 M HKCIIEPUMEHTAIBHOIO HCCIIEIOBAHMS B
00J1aCTH XUMHH
YmMmeth - pelaTh pacyeTHBIE 3a/1a4M IPUMEHUTENILHO K MaTeprally IpOrpamMmsl;
- TPOTHO3UPOBATh BO3MOXKHOCTb IIPOTEKAaHUA CAMOIIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX;
- COYETaTh TEOPHUIO U NPAKTUKY [l PELICHUs WHXKCHEPHBIX 3a1a4
Branets - HaBbIKAMHM TNPUMEHEHUS OCHOBHBIX XHMHYECKMX 3aKOHOB B
npoecCHOHATBLHOM 1eATeNbHOCTH,
- IPAKTUYECKHUMH HABBIKAMH TEOPETHYECKOTO M SKCHEPUMEHTAIBHOTO
UCCIIeIOBAaHUsI B 00NMAacTH XUMHM, TpHUBIEKas IS WX pELIeHUs
COOTBETCTBYIOINHN (DU3MKO — MaTeMaTUYECKUIl anmapar




4. CTpyKTYypa U cofepKaHMe JUCHUILIHHBI
OO01mast TpyA0€MKOCTh TUCHIUTUIMHBI COCTABIISCT 2 3a4STHBIX SIUHUIIBI 72 aKaJl. yaca:
— KOHTakTHas padota — 34,95 akan. yaca:
— ayautopHas — 34 akaj. yaca;
— BHeayautopHas — 0,95 akan. vaca;
— camocTosaTenbHas padora — 37,05 akan. yaca;

AynutopHas -
KOHTAKTHAas N 5
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1. Xumuyeckasi TepMOJIMHAMUKA 1 2 2121 6 - oopMIIEHHE OTYETA IO 3aiuTa 1abopaTopHOU OIIK-2
nabopaTopHO# paboTe; paboTsl. Jlomarinee -3yB
- peleHne JoMaIHero 3aianus  |3aganne Ne 1.
Ne 1; TectupoBanue.
- CAaMOCTOSATEIBHOE N3YIEeHUE
y4eOHOM ¥ Hay4YHOM JIUTEepaTyphl.
2. XuMuyeckasi KHHETHKa 1 2 2 6 - ohopMIIEHHE OTYETA TIO 3amuTa 1a60paTOpHON OIIK-2
naboparopHoii pabore; pabotsl. JlomarHee -3yB
- peleHne JoOMAaIHero 3a1anus  |3amanne Ne 2.
Ne 2; TectupoBanue.
-CaMOCTOSITeTIbHOE H3yUCHHE
y4eOHOM ¥ Hay4YHOM JIUTEepaTyphl.
3. PacTBopEI 1 5 521 6 - opopmiieHHE OoTYETA 1O 3amuTa 1a00paTOpHOit OIIK-2
nabopaTopHO# padoTe; paboTsl. JlomariHee -3yB
- peleHne JoOMaIlHero 3a1anus  |3aganue Ne 3.
Ne 3; TectupoBanue.
-CaMOCTOSITEIIbHOE U3yUEeHHE
yueOHOW W Hay4qHOMH
JUTEPATYPBHIL.




AynutopHas

—
KOHTaKTHas N =
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4. JlucriepcHbIE CHCTEMBI 1 4 4 6 - ohopmIieHHE OTYETA TTO 3amura 1a60paTOpHOU OIIK-2
naboparopHoit padore; pabotsl. TecTupoBanue. -3yB
-CaMOCTOSITEIIbHOE H3yUCHHE
y4eOHOH W HaydHOM
JTUTEPATYPHI.
5. OKHCANTENFHO-BOCCTAHOBUTENbHBIE| 1 2 2 6 - ohopmIieHHE OTYETA TTO 3amura 1abopaTopHOH OIIK-2
MIPOIIECCHI naboparopHOii padoTe; pabotsl. JlomaniHee -3yB
- pelleHHe JOMAIIHETo 3a1anus  |3ananue Ne 4.
Ne 4; TectupoBanue.
-CaMOCTOSITEIbHOE U3yUEeHHE
yueOHOW W Hay4qHOMH
JUTEPaTypHL.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 2121 7,05 - ohopMIIEHHE OTYETA TIO 3amuTa 1a60paTOpHON OIIK-2
nabopaTopHoil padoTe; pabotsl. JlomarHee -3yB
- pellleHrEe AOMAITHEro 3aanus  |[3amanue Ne 5.
Ne 5; TectupoBanue.
-CaMOCTOSITeTIbHOE H3yUYCHHE
yueOHOIl W Hay4HOM
JUTEPATYPHI.
HToro mo nucuuILInHae: 1 17 | 17/6M1 37,05 3ager




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mnpenojaBaHus —AMCHUIUIMHBL  «XUMHUS»  [PUMEHSETCS  TPaJULMOHHAS
MH(GOPMaLMOHHO-KOMMYHHKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTUH.

Jlekuu MpOXOAAT Kak B HMH(oOpManmuoHHOW (opme, Iie MMEET MECTO MOCJeI0BaTEIbHOE
U3JIO)KEHUE MaTepuajla B JUCLUIUIMHAPDHOM JIOTHKE, OCYIIECTBIAEMOE IPEUMYIIECTBEHHO
BepOAIIbHBIMU CpPEACTBAMH, TaK M B (OpMe JIEKIUK-O0eceabl WM AMAjora ¢ ayIuTOpHEH, JIEKIUH ¢
IIPUMEHEHHUEM DJIEMEHTOB «MO3TOBOM aTakW», JEKUUN-KOHCYJIbTALNUN, I/I€ TEOPETUYECKUI MaTepual
3apaHee BBIIAETCS CTYACHTaM JUIsl CAMOCTOSITENIBHOTO U3Y4YEHHMs], ISl IOATOTOBKM BOIIPOCOB JIEKTOPY,
TaKUM 00pa3zoM, JEKIHS IPOXOIUT 110 TUITY BOTIPOCHI-OTBETHI-JUCKYCCHSI.

[ToMuMO 3TOrO B JEKIMU MOTYT UCHOJIb30BATHCS 3JIEMEHTHI IPOOIEeMHOro u3noxenus. Ocodoe
MECTO B Ipoliecce IpenoJaBaHus AUCLUILIMHBL «XHUMHS» 3aHMUMAIOT JIEKIIMM C HCIOJb30BaHUEM
J€MOHCTPALlMOHHOI'O XUMHUYECKOT'0 HKCIIEPUMEHTA, KOTOPBIN M03BOJISIET HauboJiee MOJIHO PeaIn30BaTh
METOJ MpOoOJIEeMHOro OOyueHHs! Yepe3 MOCTAaHOBKY MpOoOJIeM € MOMOINBI0 JEMOHCTpAIMH SBICHHH,
peaKuuil WA IPOLECCOB.

Jis  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHONH  TEXHOJIOTHH
IIPOBOZAATCS JIEKLMU-BU3YAIN3allMM, B XOJE KOTOPBIX H3JIOKEHHE TEOPETHUYECKOTr0 Marepuala
COIIPOBOXKAAETCS MTPE3CHTALIEH.

JIeKIIMOHHBIN MaTepHall 3aKkperuisieTcs B Xoe Ja0opaTOpHbIX paboT, B X0/1e KOTOPbIX yueOHas
paboTra MPOBOAMTCS C peEaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTax
BBITIOJHAIOTCS TPYIIIOBbIE WM WHIUBUIYAJIbHbIE 3aJaHMs IO NpoiaeHHoW Teme. IIpu nposeneHun
71a00paTOPHBIX 3aHATHI HCIIOJIB3YETCS METOJI KOHTEKCTHOTO O0YYEHHs, KOTOPBIN TO3BOJISIET YCBOUTH
MaTepuaj IyTeM BBIABIICHUS CBSI3€H MEKIY KOHKPETHBIM 3HaHUEM U €ro npuMeHeHueM. Kpome Toro,
11eJ1ec000pa3HO MCIOIBb30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aMMOOOYYEHHUs (TMapHyo paboTy) Tpex
BUJIOB: CTaTWYecKas Iapa, JUHAMHU4YECKas Iapa, BapUallMOHHAs Iapa; COBMEIAs €€ ¢ TEXHOJIOTHEN
MOJyJBHOTO OOy4eHHUsi. BBINONHHMB JKCHEpUMEHT, oOydarouipecs (GOpMYIHPYIOT 0000IIEeHHbIE
BBIBOJIBI 110 CEPUU OIIBITOB, UCIIOJIb3YS IIPUEMBbI aHAJIOTUU U CPAaBHEHUS.

CamocTrosaTenbHas paboTa 00ydaromIMXCsl BKJIIOYAET B ce0s caMmble pazHOOOpasHble (OPMBI
y4eOHOM NesITeIbHOCTH: BBIIOJIHEHHE JOMAIIHUX 33/1aHUH, 3aBepIiieHre opopMIIeHHs 1ad0paTOPHBIX
paboT, MOAroTOBKAa K IMPaKTUKyMy, H3Y4Y€HHE OCHOBHOTO U JIOMOJIHUTENBHOIO MaTepuaiga Io
y4yeOHHKaM M TOCOOHMSAM, YTE€HHE M MpOopadOTKa HAayyHOW JUTepaTypbl B OMOIMOTEKe, HamMCaHue
pedeparoB M KypCOBBIX paldOT, MOATOTOBKA K KOJUIOKBUYMaM, 3adeTaM, WTOTOBOM aTTECTAllUH.
CamocrosrenbHas paboTa 00ydaroMXCs JOJKHA ObITh HAallPaBJIeHA HA 3aKPEIUIEHUS] TEOPETUYECKOTO
MaTepuaia, U3J0KEHHOro IpernojaBaTesieM, Ha NpopadOTKy TeM, OTBEJEHHBIX Ha CAMOCTOSATEIbHOE
U3yuyeHHe, Ha TOJTrOTOBKY K J1a0OpaTOpHBIM 3aHATHSM, BBIIOJHEHHWE JIOMALIHMX 3aJaHUi U
MOATOTOBKY K pYOEKHOMY M 3aKIIOYUTENIbHOMY KOHTpoito. [Ipum mnpoBeneHun pyOexkHOTO U
3aKJIFOUYNUTENBHOIO KOHTPOJII OCHOBHBIMM 3a/ladyaMH, CTOSIIIUMU IIEpe]] NMPENoJaBaTeleM, SBISIOTCS:
BBISIBJICHHE CTENIEHHU MPaBUIbHOCTH, 00beMa, TIIyOuHbl 3HAHUW, YMEHUHN, HABBIKOB, NOJYYEHHBIX MpU
U3Y4YEHHH Kypca Hapsily C BBISIBJICHHEM CTENEHM CAMOCTOATEIbHOCTU B NMPUMEHEHHH IOJIyYEHHBIX
3HaHUH, YMEHUW U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEJICTBA ITO3BOJIAIOT SKCIIEPUMEHTUPOBATH C HOBBIMU (popMamMu
KoHTpois. OOywarolmuMmcsi  Tpejajaralorcs TeCThl M 33Jaud B JJEKTPOHHOM  BHUZAE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMOH MpoBepku. B oTiinyme oT 0OBIYHOIO TECTUPOBAHUS TaKOH CroOcoo
KOHTPOJISI O3BOJISIET CTYACHTAaM B JII000€ BpeMsl IPOUTHU TECT, IPOAHATU3UPOBATh OMIMOKHU U MPOUTH
TECT BTOpHU

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4aromuxcs

CaMocrosTenbHas pa60Ta 06yqa10umxc;1 nmoapa3aciisICTCd Ha ayJUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA na6opaTopHHx SaHHTI/IfI, TaK W Ha IJIAHOBBIX KOHCYJbTAaLOUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOAAINYIO BO BpPCMA IMOATOTOBKH CTYACHTAMHU OTYCTOB IIO J'Ia60paTOpHLIM
3aHATUAM U BBIITIOJIHCHHUA JOMAaITHUX SaﬂaHHfI.

AynutopHas caMoCTOsiTelbHass paboTa O0OydYaromMXCs IpeAnoyiaraeT  IMPOXO0XKJIECHUE



TECTUPOBAHUS [0 KAXKAOMY pazJieny JUCIHUILIMHBL. TecThl BKIIYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT IIyOOKOro IMOHMMAHHUS M3Y4YEHHOro MaTepHuana. TecTbl
MIOCTPOEHBI €IMHOOOPAa3HO: K Ka)XXIAOMYy BOIPOCY Mpesaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJNBKO MpaBWIbHBIX. OOpaboTKa pe3yiabTaTOB OCYIIECTBISCTCS IyTEM
COIIOCTABJICHUS TMOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0a/IoB B Kak0i Teme Kypca — 10.

Bapl/laHTbI TEeMATHYECCKHUX TECTOBbIX SaHaHI/Iﬁ AJIA TEKYLIEro KOHTPOJIsA
XuMHu4yeckas TEPpMOAUHAMHUKA

B tecrax mo teme «XmMuueckas TEPMOJMHAMHKA»: IEPBBIC LIECTh 3aJaHUN OLICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCBMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oaia.

Teer Ne 1

=

IIpu paccMOTpEHUH XUMHUECKOM PEaKIUU cucmema 03Ha4aer:

a) HUCXOIHbBIE pEareHThl

0) NPOAYKTHI XUMUYECKOW PEaKIUU

B) PEaKLMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThl PEaKLU1

2. Tlepserit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxkuu:
a) SHTAJIbIINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemnoBoii > ekt peakiuu orpunareicH (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHOM cucTeMbl ymeHbInaercs (AH< 0)
I') AaBJICHUE PEAKIIMOHHOMN CUCTEMBbI TOBBIIIAETCS

4. CrangapTHble TeIUIOBbIE 3()(PEKTh MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBeIEHHBIX PEAKIIUH SBISIFOTCS S9HAOTEPMHUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
06) H,+4/2 0,=H;0, AH = -242 K][x/M0J1b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/moib
r) 1/2H;+1/2 I,=HI, AH =26 K]I»/Mob

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+1/20,=NO r) NHz;+520,=2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagun) = CU () + CO (), mornotuiiock 22 kJIk TEMIOTHI.
DHTtanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu NiO ) + C (pagur) = Ni 9 + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMONPOU3BOJIBHOTO TEUEHUS PEAKIIMU ITPU CTAaHAAPTHBIX YCIOBHAX M IpU Temneparype 627°C.

BemecTBo AH®293  (KI>x/MoB) S8 (x/mMonp*K)
NiO @ -239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 197,4




B otBere ykaxkurte 3HaueHHs sHepruu ['mOOca mpu cTaHIAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°C u TemmnepaTypy Haudaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS IPHU PA3TI0KEHUN KapOOHaTa KaJbIHs?
a) YBEIIMUNBACTCS B) HE YMCHBIIIACTCS
0) yMeHbI1aeTcs ') HE 3HAIO
10. JTannHas peakius:
2KC|O3 (TB) —2KCl1 (TB)+302 1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4YecKasas KHHETHKA

B Ttecrax mo teme «XuMMHYECKash KUHETHUKa»: IMEPBOE, BTOPOE, TPEThE, UETBEPTOEC U MATOE
3ajmaHusa oueHuBaroTca B 0,5 Oaiia; miectoe, ceabMO€E, BOCEMOE, AEBATOE M JecsAToe — B 1 6ami, a
oJMHHAAIAaTOE — B 2,5 Oaja.

Tect Ne 1

1. Pazgen XuMuu, U3ydaromuid CKOPOCTH U MEXaHU3MbI XHMUYECKUX PEaKIHid, HA3bIBACTCS
a) XUMHYeCcKas TepMOANHAMUKA

0) TEPMOXUMHUS

B) XMMUYeCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW PEaKIUH — 3TO ...

a) BpeMsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCS OJTHO M3 HCXO/IHBIX BEIECTB

0) U3MEHEHHUe KOJIIMYECTBA BEIIECTBA PEareHTOB (MM MPOAYKTOB) PEAKIIUH B €IUHHUILY BPEMEHH B
enuHule o0beMa

B) KOJIMYECTBO BEIIECTBA IMPOJYKTOB PEAKIINH K MOMEHTY OKOHYAHUS PEaKIIuu

3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?

a) MOJIb JI et

0) 6e3pa3mepHas BeIMYMHA

B) MOJIB’ ¢

4. Ot kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEeaKLUii?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BbEMa PEAKIIMOHHOTO COCya

5. CocTosHME  XMMMYECKOIO  pPaBHOBECHS  OOpaTUMBIX  IPOLIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...

a) paBHOBECHBIMH KOHIICHTPALUSAMH NPOJYKTOB PEaKIHH

0) DHEpruei aKTUBU3AIUN

B) KOHCTaHTOH paBHOBECHS

6. Kak 3anmceiBaeTcs BeIpaXeHHE 11 CKOPOCTH PEAKIIHN

4NO ) +6 HgO 4 NH;3 i+ 505

a) V=K[NO]'[H,0] 6)V =Kk[NH3][0,] B)V = Kk[NOJ*[H,0]°

7. Kak 3anumercs BEID2)KEHHE /U115 KOHCTAHTE PABHOBECHA DeaKIfiu A+2B=C+D?

a) Kp = [C][D] / [A][B]*
6) Ke = [C][D]/ [A][B]
B) Kp = [A][B] 7/ [C][D]

8. Kakoit OTPC30K Ha JUarpaMme mokKa3bIBaCT 3HAYCHUEC TCIIJIOBOT'O 3(p¢)eKTa peaKLII/II/I?

a)l E % /\




5) 2 2

B) 3

v

XO/Jl peaKiuu

9. Yrto MOXXHO CKa3aTh O peaKIuu, H300paXEHHOH Ha TUarpaMme K Borpocy 87

a) 9K30TEepMHUYECKasl peaKilus

0) SHIOTEepMHUYECKAs PEeaKITUs

B) pEaKIis ONUCHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBHoBecue peakuuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0

CMEILAETCs BIEBO.

a) NP MOHUKEHUH TEMIIEPATYPhI

0) IIpH MMOBBIMICHUHU TEMITEPATYPhI

B) NP MOBBIIICHUH JTABJICHHS

11. Hnsa peakuuu Cyo + 2 H 5 () = CH 4 (1) Ipu HekoTOpO#l TeMiepaType KOHCTaHTa pPaBHOBECHs
paBHa 0,8. PaBHOBecHas KOHIEHTpalus BoaopoAa paBHa 1,2 Moib/n. BeramciauTe HCXOTHYIO
KOHLIEHTPALUIO BOAOPO/A.

a) 1,2

0) 3.5

B) 5,0

PacTBOpBI

B tecrax mo Teme «PacTBOpbI»: MepBOEe 3aJaHUC OICHHMBAaeTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepTOe, MATOE W IecToe 3amanus - B 1,5 Oamra; ceapmoe, BOCBMOE, JCBATOE M JIECATOC — B
0,5 6amna.

Tect Nel

1. {ns ypaBHenus peakiuu Cu SO4 + KOH —... cokpaliieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+ 804 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,*
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pactBopa paBHa

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

4. Ins monmasiienust ruaponusa xiaopuaa xpoma (I1I) cnegyer

1) 106aBHUTH COSHYIO KUCIIOTY

2) no0aBUTH LIETIOYD

3) pa30aBUTH PaCTBOP BOAOK

4) TIOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM U3 TUApOCyidbdaTa KajlblUsi U BOJBI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUU HEOOPATUMOMN JUCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMocTs OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE

pactBopumMoctu Ag2C204
1)510*  2)1,16:10° 3)10,7-10°° 4)2,31-10°°



7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1)
2)
3)
4)

MaccChl BEIIECTBA K Macce BOJIBI
KOJIMYECTBA BEIIECTBA K 00BEMY BOJIbI
MacChl BEIIECTBA K Macce pacTBOpa
KOJIMYECTBA BEIIECTBA K 00BEMY pacTBOpa

8. K c1abbIM 371eKTpOIMTaM OTHOCUTCH ...

1)
2)
3)

THUJIPOKCH]T AMMOHHUS
TUAPOKCHJT KA
XJIOPUJ] KaIbIIHS

4) MapraioBas KMCJIoTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpPELy.

[Tpuu

WHOM 3TOTO ABJISACTC ...

1) snektponus coseit

2) JUCTPONOPIIMOHUPOBAHUE COJICH
3) rumpaTupoBaHHUE COJICH

4) ruapoaus conei

10.31

ayenue PH uwmcroii Boas npu 25°C cocrasisier

1)1 2)7 3) 0 4) 10

Maru

UTOTOpPCKHUM TexHudeckui yausepcutet um. [.J11.Hocosa
JlucnepcHbie CHCTEMBbI

B tecrax mo Teme ((I[I/ICHCpCHI)Ie CUCTCMBD». IICPBOC, BTOPOC, TPCTHC M YCTBCPTOC 3aJaHHA

OLICHUBAIOTCA B 1 6ann; IATOC U ICCTOC 3alaHUs - B 3 Gamna.

4.

Tect Nel

VYKaXuTe pa3Mepbl YaCTHIL KOJUTOUIHBIX CUCTEM

1) wmenbie 1 HM

2)  Goabire 100 HM

3) ot 1um g0 100 am

Kakve WOHBI CIOCOOHBI BBI3BaTh KOATYJSIHMIO KOJUIOMJA, 4YAaCTHUIBI KOTOPOTO HMMEOT
MTOJIOKUTENBHBIN 3apsin?

1)  KaTHOHBI

2)  aHUOHBI

3)  moJsIpHBIC MOJIEKYIT

JI1s1 KaKoTO AJIEKTPOJIUTA MOPOT KOATYJISIIIMK KOJUIOU/IA C IMOJIOKUTEIBHO 3apsHKEHHOM YacTUIen
JIOJDKEH OBITh HAUMEHBIITHM?

1)  xuopua Kanus

2)  cynbdar Kanus

3) oprodocdar kanus

Mutienna 30511 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KaKOH 3JIEKTPOJIUT UIPAET POJIb HOHHOTO cTabuIu3aTopa’?

1)  xmopun xene3a (111)

2) BOma

3)  rUApPOKCHI Kaus

[Tpu B3zammopeiictBur 20 ma 0,001H mutpara cBunama (1) ¢ 10 ma 0,02H cymbdarta xamus
obpa3yercs 30116 cynbdara cunna (I1). K xkakomy amektpomy qomKHBI epeMeIaTbcs YaCTHUIIBI
JUCTIEPCHOM (ha3bl IPH dIAEKTPOIH3e?

1)  HaxomaTcs B COCTOSHUM JUHAMHUYECKOTO PAaBHOBECHUS

2) K Karomy

3) Kk aHonmy

B nBe xon0b1 HamuTO 1Mo 50 MIT 30715 THAPOKCH A Kese3a. [|jist Toro 4ToObl BBI3BATh KOATYIISIIHIO
307151 TOTpeboBaNIOCh J00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xiopuaa Kanus; B APYTyO —



18,7 mim 0,001H pactBopa ¢dochara HaTpus. Beramcaure mopor Koarymasiud KaKIOTo
AIEKTPOJIUTA.

OKHCIAUTETbHO-BOCCTAHOBHTEIbHBIE MpouecChl

B Tecrax mo Tteme «OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 0ama; mecroe — B 1 6ami; ceibMOe B BOCBMOE — B 2
Oata, a qeBsToe — B 2,5 6ajioB.

Teer Ne 1

1. OxkucnauTenb — 3TO aTOM, MOJIEKYJIa UK UOH, KOTOPBIH ...
1) yBenu4HMBaeT CBOIO CTEIECHb OKHCIICHUS
2) TPUHHMAET 3JICKTPOHBI
3) oTmaer CBOM IJIEKTPOHBI
. [Iporiecc BoccTaHOBIICHUS UMEET MECTO B cllydae, Korja ...
1) HelTpasJbHBIC ATOMBI IPEBPAIIAIOTCS B ITOJIOKUTEIbHO-3aPSKEHHBIC HOHBI
2) TOJOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuIaTeIbHBIN 3apsi1 HOHA YBEIHUHUBACTCS
. 3 mpencraBnenHbIx Hke peakiuii K OBP nmucnponoprinoHupoBaHus MPUHAIICHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuibl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUs KUCIOpO/a a) B BoZe M 0) B MEPOKCHIE BOJIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1

[\

[98)

6. [Tepmanranar xanust B OBP, nmpoTekaromux B KUCIION cpe/ie, BOCCTAHABINBACTCS JIO ...
1)  karnona Mn?*
2)  manraHar-noHa MnO42
3)  okcuaa mapranmna (1) MnO
7. B peakmmu, nporekatomeii mo cxeme CrSz3 + KNO; = KyCrO4 + K;SO, + NO okwucienuro
MIOJIBEPTAIOTCS CIIEYIONINE FIIEMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(ppuIIMEeHTOB B peakiiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 dunmerron B peaxiun KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHUCTEMBI

B Ttecrax mo Teme <<3J’I€KTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». IICPBOC, BTOPOC H IIATOC 3aJaHUA
OIICHUBAIKOTCs B 1 63.J'IJ'I; TPETHEC U YCTBCPTOC 3alaHUA— B 1,5 63.1'[]'[3.; meCToC U CEABbMOC — B 2 Gaia.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMA ONIPEACTISIOT 110 YPABHEHHIO ...
1) Hepsncra
2) Menneneesa-Kiamneiipona
3) BoabiMana



4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIIOBHUAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcs Ha KaTojIe Py JIEKTPOJIM3e pacTBOpa HAUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHCI0Ta
4) KHCIOpOa
4. VYkaxute CyMMy KO3 (OHUIIMEHTOB B ypaBHEHHUH JICKTpoJin3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 m0puBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MPOTEKaeT
CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpluuciure Maccy I[HMHKA, MOJYYEHHOTO TMpPU IJIEKTponu3e cyibdaTa IUHKA, KOTOPBIiA
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CcXeMbl OHIIEKTPOAHBIX IMPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOW KOppO3uM TanbBaHomapsl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTelbHass padoTa 0OYUYaIOIIMXCS OCYIICCTBISICTCS B BUIC U3yUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpopaboTKoi MaTepuaia; ohOPMIICHUS OTYETOB MO
na00paTOPHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3a[aHUH.

BapuanThl TeMaTHYeCKMX JOMAIIHUX 3aJaHUI /151 BHEAyIMTOPHOI CaMOCTOSATeIbHOI PadoThI
CTyIleHTOB o TeMamMm

Jlomaninee 3aganue Ne 1
1o teMe «XHMHYECKasi TEPMOJAMHAMHUKA)

B nomarHem 3aiaHuu 1Mo TeMe «XMMUYecKas TepMOJIMHAMUKAy: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaga Nel

Jsa peakuun CHy  + COp ) = 2 CO (y + 2 Hy () onpenenuTte BO3MOKHOE HalpaBJICHUE
CaMONPOU3BOJIBHOTO TEYEHUS PEAaKIMK IIPU CTaHJAPTHBIX YCIOBMAX M Npu Temmeparype T = 927 oc,
eclu TerIoBoi 3 (eKT peakuuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTSCTCS



WIA TOTJIOUIAETCS PHEPIus B XOJA€ peakuuu; O0) NPUYMHY HAWJEHHOTO HW3MEHEHUs SHTPOIHUU.
PaccuuraiiTe TeMiepaTypy Hadajla peakLiuH.

3amaga Ne2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy ) + 2 HyO(ry = Ca(OH); () + CoH; (1), mONB3YsICh
CTaHJAPTHBIMH TEIUIOTaAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThI BBIIEIUTCS UIIH
MOTJIOTHTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXMMHYECKHMM  ypaBHEHHMSAM  pacCuMTalTe  TEIUIOBOM  APQEeKT  peaxiuu:
Hy ) + COz ) = CO () + H2 O(). TepMoxumuueckue ypaBHEHUS:

a) H, @ T 5 O, @ = H,O () AH =-241,9 x]JIx;

6)2 CO ™t 0O, = 2 COy (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
10 TeMe «XUMHYECKAsI KHHETHKA)

B ngomamiHem 3amaHuu 1Mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
0amta; Bropast — B 0,5 Gaiuia; TpeThs, 4eTBepTast u nsAtas — B 1 Oas.

3amaua Nel
Peaknus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHLIEHTpaUUu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo ckOIbKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga mnpopearupyer 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOI ¥ OOpaTHOW peaKkluu, €CIM YBEJIMYUTh JaBJICHUE B CUCTEME B JBa pa3a?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNACT B peakuuio 3a 20MHH.
Paccunraiite Bpemsi, mpu KOTOPOM 3TO JK€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO MpU
temmeparype 200 °C, eciu TemmepaTypHsIii K03(bQHIMEHT CKOPOCTH peakiuy paseH 2. Bo cKombko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Hailinute HauanbHBIE KOHIIEHTPALMM HMCXOIHBIX BEUIECTB M KOHCTAHTY PAaBHOBECHS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIHUX BEIIECTB PABHBI:
[H20]1=0,3momb/71, [Hz] = 0,4 Momnb/m.
3amaua Ned
Jisa peakuuonnoi cucremsl: CO y + HyO ) = COz (y + H, (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIUK BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
BripaszuTte yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PEaKIHil:
Nz(r) +3 Hz(r) =2 NH3(F)’ AH = -92,2 KI[)K,
COz(r) +C ™= 2 CO(F), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, o T Hz(r), AH =-41,1 k]I x.
YKakuTe HanpaBlIeHUE CMEIIEHUS XUMUYECKOTO PABHOBECHS ITHX PEAKIUi: a) IPU MOHMKECHUN
TeMIIepaTyphl, €CIIU JaBJIEHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3ajanue Ne 3
no reme «PacTtBopbn»

B nmomammem 3amanum mo Teme «PacTBopel»: TiepBas, BTOpas, TPeThbS W TATas 3aJa4ud
otieHuBaercs B 1 Gam; yerBepTas u mecras — B 0,5 Oanna.

3amaya Nel
B xakom o0beme BojbI cieayet pactBoputh 1351 SnCly mist momydyenus 3M pactBopa xjopuaa

osnosa (Il) ¢ mmotHocTRIO p = 1,405 r/™Mi?



PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; 0) MOJISIPHYIO KOHIIEHTPAITHIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; I') TUTP; 1) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3amaya Ne2

3aKOHUYUTE MOJCKYJISpHbIE W HANUIIATE COKpPAIICHHBIC WOHHBIC YPAaBHCHUS PEAKIIHA
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 JBa MOJICKYJISPHBIX YPABHCHUS PEAKIIU K CICIYIOIIUM HOHHBIM:

Ba®* + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3amaua Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponusy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs THMAPOJIM3a COOTBETCTBYroIMX cosiel. Kakoe 3Hauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

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

Jlomamuee 3aganue Ne 4
no TeMe «OKUCINTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

B nomamnem 3amanun mo Teme «OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI»: TepBas
3ajava orieHuBaercs B 1,5 Oanna; BTopas — B 2,5 6amna; TpeTbs — B 1 ai.

3amayga Nel
[TonGepute KOA(PPUIMEHTHI B ypPaBHEHHUSX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0N peaklvu.

PaccunraiiTe SJIEKTPOABIDKYINYIO CHJIy ¥ ONPEISIHTE HAIpaBIIEHHE CaMOIPOU3BOJILHOTO
MPOTEKaHUs TMEPBOM peakluu MPU CTAHAAPTHBIX YCIOBUSX, UCIONB3YS 3HAYEHHUS OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX ITOTEHIIHAJIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,0O

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

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,0, + NaOH —

Bi(OH)3 + Na,S;05 + NaOH —

Bi,O; + C —

Mg + HNO;3 (pas6) —

3amaga Ne3

Jlaubl J1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO;, KNOjz; u Pb(NOgz);, PbO..
[Tonb3ysick Tabnuileld CTAaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TMOTEHIIMAIOB, COCTABHTE



ypaBHEHHE BO3MOXKHOM peakuuu B  ykasanHoi cpeme (HNOs3). Paccuuraiite 3HaucHme
JJIEKTPOABUIKYILEH CUIIBI PEAKIUU.

Jdomamnee 3aganne Ne 5
Imo TeMe «3JIEKTpOXI/IMI/I'-IeCKPle CUCTEMbD»

B nomariinem 3agaHuu 10 TeMe «DIEKTPOXUMHUCCKUE CHCTEMBI»: IIEpBast 3a/jaua OLIEHUBACTCS B
1 Gam; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6amia.

3amaga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHUS OSJEKTPOJHBIX MPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yloleld peakiuy, NpOoTeKaroIel mnpu padoTe rajbBaHMYECKOTO dJIEMEHTA
Co/Co(NOs3); // AI(NOg3)s/Al. Paccunraiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsiB mMOTEHIMAN aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHIEHTPAIUIO
KaTMOHOB MeTa/lla B KaTOJAHOM pacTBope, mnpu Kotopoil DJIC raabBaHMUECKOrOo JJIEMEHTa
ymenbiuutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEMbl SJEKTPOJHBIX IMPOLIECCOB UM MOJEKYJISPHbIE YpPaBHEHHUS PEaKIUi,
MIPOTEKAIOIIUX [IPH JJIEKTPOXMMUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpene; 6) BO
BJIQYKHOM BO3/yXe€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UH B KHCIOW cpene 3a 20 MHH, €ClId CKOPOCThb
koppo3uu cocrasuia 0,01 r/4.

3amaya Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS JJIEKTPOIHBIX MPOLIECCOB (aHOJ HWHEPTHHIA) H
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUU, POUCXOIAIICH MPHU 3IIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (aktudeckoe KOJWYECTBO MeETallia, MOJYYEHHOTO Ha KaToAe MPH AJIEKTPOJIH3e
Co(NO3),, eciu 37eKTpOIIK3 TPOBOAMWIN B TeueHHH | 4. BeIXoa MeTaiia mo ToKy cocTaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIIEHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI 110 TEME «XHMHYeCcKas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMHU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNU KaK (GYHKLHUSA COCTOSHUS CUCTEMbI. DHTANbINS 00pa30BaHMs BELIECTBA.
TeroBoit >@dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEIUIOBOM A(dekT
XUMHUYECKON PEaKIHH.

7 Tepmoxumus. 3akoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomus Kak GYHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TePMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Uk~ wdE

KOHTpOJII)Hble BOITIPOCHI MO TEME «XuMHUYeckass KHHETHKA»

=

Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PETYITUPOBAHMS.
2.  BrusHue KOHIIEHTpALUMU Ha CKOPOCTh XUMUYECKOH peakiiu (3aKOH JeHCTBYIOIUX Mace).
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Bnusaue Temneparypsl Ha CKOPOCTh XuMuueckor peakiuu. [Ipasuno Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCa. DHEPreTUYecKast 1uarpaMmma.
Kpuas Makcsenna — bonbiimMana. DHepreTuueckuii 6apnep.
Karanutnueckue cucremsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTb XUMHYECKOW pEaKIiHU.
I'OMOreHHBINM U reTepOreHHbIN KaTalaus.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBIE PEaKIIUU.
KoHcTanTa XUMHUYECKOTO PaBHOBECHSI.

Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
Biusinue KoHUEHTpalu, 1aBJIeHUs U TEMIIEPATyPHI.

@®a30BbIE PABHOBECHUSI.

®dazoBble AUarpaMMbl AJis OJHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopumMocTs rasa.

PactBopbrl. CnocoObl BbIpak€HHsI KOHIEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIlYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS 0TS, TUTP).

Konnurarusnble cBolicTBa pacTBOpOB. M aeanbHblii pacTBOp.

3akonsl Payns: I (toHomeTpuyeckuii) u 11 (30yTHOCKOTTMYECKHAN U KPHOCKOITUICCKH ).

OcMmoc. Ocmotnueckoe naBieHne. CxemMa 0CMOMETpA.

KucinoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOXKEHUS TEOPUU
Appenuyca.

Jucconuanusi KUCIOT, OCHOBAaHUW W COJIH C TOYKM 3pEHUs HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenb auccoruanyu. CUIBHBIEC U CIa0bIe AIEKTPOIIUTHI.

Hucconmanus cinabbix a5ekTponuToB. KoHcTanTa quccornuanuu.

3akoH pa3basnenus OcTBaib/a.

Peaxiiuu noHHoro oomMeHa MeXy JIEKTPOIMTaMH (Ha TPUMEpEe peakiuii oOpa3oBaHus cI1aboro
AJIEKTPOJINTA, OCAJIKa U ra3a).

IIpou3sBeneHne paCTBOPUMOCTH.

HNonnoe npousseneHmne Boabl. BonOpoIHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus comeit. Tunel ruApoIn3a CoJe.

KonuyecTBeHHbIE XapaKTEpUCTUKH MPOLIECcCca THAPOIH3A.

®DakTOpPHI, BIUSAIONIME HA MIPOIIECC TUIPOTU3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHbie cucreMbDy

I'ereporennsie cMecH. JlucnepcHbIe CUCTEMBI.
Hucnepcaocts. Knaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PacTBOPOB.

CTpoeHue KOJIOUIHBIX YaCTHII.

IIpaBuno dasguca — Ileckosa.

Y CTOHYMBOCTh KOJUIOUAHBIX cucTeM. CTaOuIn3aTopshl.
Koarymnsmus mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CeanMeHTaIns KOJIJIOUIOB.

Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — Napau. Koarynupytromas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJJIOUIHBIX PaCTBOPOB.
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DJIEKTPUUYECKUE CBOMCTBA KOJJIOMAHBIX PACTBOPOB.

KouTtpoJbHbie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoieccbn

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITUH.
OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxnaenme oOKMCIUTEIN 1 BOCCTAaHOBHTEIIH.

THIIbI OKMCIIUTETHO-BOCCTAHOBUTENBHBIX PEAKIIU (TIPHUMEDPHI).
OKHUCIINTEIFHO-BOCCTAHOBUTEIIHHBIN ITOTCHIIMAIT.

VYpasuenue HepHcra.

CocTaBieHHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
HanpaBneHne OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0xuanecKne CHUCTEMbID»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE pa3jiea «METAII — PacCTBOP».
[ManpBanmveckmii anemenT Jlanuams — Skoowu.

DIIEKTPOABUKYILAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METAJIOB B COOTBETCTBUHU C UX MOJO0KEHUEM B PS1y HAIPSIKEHUH.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O0benunenHsbli 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCICHHE MEeTaula M KAaTOAHOE BOCCTAHOBIICHHE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCIION cpejie M aTMOCHEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3almuTa METaIoB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHYECKHE CIIOCOOBI 3aIIIUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['albBAaHUYECKUI JIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs POMEKYTOYHOM aTTeCTALMHI
[IpomexyTouHas  aTTecTalds UMEET  LEJbI0  ONPENelIUTh  CTENeHb  JOCTHUKEHHS

3allJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/ISI IO JUCHMUIIIIMHE 3a OHpC,Z[CJICHHLII\/'I nepuon O6y‘-ICHI/I}I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] M OLICHOYHBbIE CPeACTBA s NPOBeICHHS

NPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-2

CIIOCOOHOCTBIO BBISBIISATH CCTCCTBCHHOHAYUYHYIO CYIIIHOCTDb Hp06HeM, BO3HHKAKOIIUX B XO0I€ HpOH3BOI[CTBGHHOﬁ ACATCIIBHOCTH, IPUBJICUL IJId UX PCIICHUA
COOTBGTCTBYIOH_[I/Iﬁ (bl/ISI/IKO — MaTeMaTHYECKUM arrapar

3HaThb

- OCHOBHBIE XUMHUYECKNE TOHATHS,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMCHHEBIC HAIIPABJICHHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOJIbI TEOPETUICCKOTO H
9KCIIEPUMECHTAJILHOTO MCCIICI0BAHMUS
B 00J1aCTH XUMUH

Hepeuenb meopemu4ecKux 6onpocoe6 K IK3ameny:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA cUcTeMBI. I1epBbIil 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckass kuHetuka. CKOpoCTh XUMHUUECKOW peakuuu. CpelHsisi 1 UCTUHHAs CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryJIUpPOBAHMUSL.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasmno Bant-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

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

. KaranuzaTopsl 1 kaTanuTHueCcKHe CUCTEMBI. | eTepOreHHbIN KaTalus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBope1. CriocOOBI BhIpaXEHUsI KOHIIEHTPAIIUUA PACTBOPOB.

. PactBOpHI 3nekTponuToB. CTeNeHb U KOHCTaHTa JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHHS W PACTBOPECHHS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBa BemiecTB. Kiaccupukanus OKHUCIHUTENBHO-




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

BOCCTAaHOBUTEJIbHBIX PEAKIUH.

24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.

25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIN3 paciuiaBoB. [I[puMeHEeHHE AIEKTPOIH3a.

27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.

28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.

YmMmern

- pelarh pacueTHbIE 33/1a41
MIPUMEHUTENBHO K MaTepHaity
IIPOrPaMMBbl;

- IPOTHO3UPOBATH BO3MOXKHOCTb
MIPOTEKAHUS CaMOIIPOU3BOJIbHBIX
MIPOLIECCOB B Pa3JIMYHBIX
XUMHUYECKUX CHCTEMAX;

- coYeTaTh TEOPHIO U MPAKTUKY IS
pelIeHNs NHKEHEPHBIX 3a7a4

Ilpumepnvle npakmuyeckue 3a0anusn 011 IK3AMeHa:

1. Hammcarb 5JeKTpOHHBIE ypaBHEHHUS OJIIEKTPOJHBIX IPOIECCOB, ypaBHEHHWE CYMMapHOM
TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.

2. Hanmucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakiuii ruaponu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHUs peaklUii, HAKCAaB UX B MOJIEKYJIIPHONW U MOHHOH Qopmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InmotHOCTH pacTBOpa
1,14 /M. Paccuuraiite: 0w(Ca(OH),); Cy; Cox; Cm; N(Ca(OH),) u N (H,0); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTA, €CIM KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 mous/x1, [Au**]=0,1 moub/1.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYJIIpHOM U noHHOM Buje: Aly(SO,)s3, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HammcaTh SJI€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOJIHBIX MPOIECCOB, YPAaBHEHHWE CYMMApPHOU




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH); + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB Nporekanus peakuuu CaOy + 2 Cyo =
= CaC; (¢ + CO(y), AH; = 460 xI>x ipu CTaHApTHBIX yCIOBUAX. Paccuuraiite TemnepaTrypy Hadaa
peakiuu, ecan  S(Ca0O)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

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

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTh Ipotekanus peakuuu 2 Cly ¢y + 2 HoOp
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu craHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/moas-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Hanucatps ypaBHEHHsI peakiliii rHaIposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuust mporekaer mo ypaBHeHuto Hy o + I oy = 2 Hly). Havanbnas
KOHIEeHTpauusi Bojxopoaa 2,1 monbs/n, noga 1,5 mons/n. Bo ckoabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeClg) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb HpoTeKaHus peakiuu CS; ) +3 Oyp=
=CO; ) + 2 SO, (1, AH; = -1075 kI mpu cTaHAApTHBIX YCIOBHUsX. Paccumraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOXKHOCTb NMPOTEKaHUs peakuuu 2 ZNnS (o + 3 Oy =
=2 7Zn0  + 2 SO; (1), AH, = -890 xJI>x npu craniapTHeIX ycioBusxX. Paccunraiite Temneparypy




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons - K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JI:x/monb K.

23. HauanpHble KOHLIEHTPALMU UCXOAHBIX BemecTs B peakuun: 2 SO; ) + Oy () = 2 SO3 () Obin
pasusbl 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochopnoit kuciaotel mMaccoit 1200 r m mmotHocthio 1,153 r/mn

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKaMU IMTPUMCHCHUA OCHOBHBIX
XMMHYECKHX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,

- IPAaKTHYECKMUMHU HaBbIKAMHU
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO HCCIICIOBAHMUS
B oOJtacTu XUMHWHU, IIPUBJICKAS JJIA
UX PEIICHHs COOTBETCTBYOIIHIA
($u3MKO — MaTeMaTUYECKHIl anmapar

Ilpumepnvle npakmuyeckue 3a0anusn 011 IK3AMeHa:

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIlpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLUUU IPH CTAHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hayalia peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIxk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUii: a) NPU MOHMKEHUHU TEMIEPATyphl, €CIU JaBJIEHUE MOCTOSIHHO; 0) MpH
MOBBIIIEHUH JJaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3onb runpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs PEaKIUU TPU CTAHAAPTHBIX YCIOBHUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX nToTeHanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBeauTe CXEMBI 3JEKTPOIHBIX MPOLECCOB U MOJIEKYJISIPHbIE YPaBHEHUS PEaKIIHid,
NPOTEKAIOIINX TPH IEKTPOXUMHUUYECKOH Koppo3un raigpBanonapel Co/Ni: a) B kucioii cpeze; 0) Bo
BJIaKHOM Bo3ayxe. Omnpenenure yObUIb MAacChl aHO/Ia IPU KOPPO3UU B KUCIION cpeze 3a 20 MUH,
€CJIi CKOpOCTh Kopposun coctaBuia 0,01 r/4.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[TpomexxyTodHas aTTecTalys MO IHMCIMIUIMHE «XHMHS» BKIIOYACT TEOPETHYECKHE BOIPOCHI,
MO3BOJISIIONINE OICHUTh YPOBEHb YCBOCHHS OOYYAIOIIMMHCS 3HAHWH, W TPAKTHYECKUE 3aJaHusl,
BBISIBIISIIOIINE CTEIEHb CHOPMUPOBAHHOCTH YMEHHI M BIIaJICHHUI, IPOBOIUTCS B (JopMe 3aueTa.

3ayer 1o JaHHOW NUCIUILIMHE MPOBOJIUTCS B YCTHOH (popme 1Mo IK3ameHnayuonnvim Ouneram,
Kbl 13 KOTOPBIX BKIIIOYAET 2 TEOPETHYCCKUX BOIPOCA M OJJHO MIPAKTUYECKOE 3aJaHuE.

JInst morydeHus 3a4eTa 1o JUCHUINIMHE 00yJaroLIHiics JOJKEeH 0Ka3aTh IOPOTOBbI YPOBEHB
chopMHPOBAHHOCTH KOMIICTCHIIUH, T.€. 3HAHHE OCHOBHBIX XUMUYCCKHX HMOHITHI M 3aKOHOB, YMCHHUE
peliaTh pacyeTHble 3aJayd NPHUMEHUTEIBHO K MaTepHally I[POrpaMMbl, BIaJCHUEC HaBBIKAMU
NPUMEHEHHSI OCHOBHBIX XMMHUYECKHX 3aKOHOB B MPO(QECCHOHAIBLHOMN JIESITEITbHOCTH.
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r) [IporpammHuoe odecnneuenne u UHTEpHET-pecypceh:

IIporpammHoe obecneyenue

Haumenoanue 110 Ne norosopa Cpox aeiicTsus
JIUICH3UU
MS Windows 7 Professional(uis ;1557 18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo
7Zip cB0OOAHO pacnpoctpansemoe 110 OECCPOYHO
FAR Manager cB000JIHO pacrpocTpansemoe 10 0OCCCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchIIKa

DnekTpoHHas 0asza MepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HarmmonaneHass wHGOPMAIMOHHO-aHATUTHIECKAS
cuctema — Poccuiickuii UHIEKC  HAYYHOTO
mutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axanmemusi Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EguHoe OKHO
JIOCTyHa K HHGOPMAIMOHHBIM peCypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpEKIACHUE «DenepabHbINA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTHY

URL: http://www2.fips.ru/

Poccuiickas l'ocynapcrBenHas oubamnorexa.
Karamoru

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

OnekTpoHHBIE pecypchl Oubnuoreku MITY wum.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9. MaTrepuaibHO-TEXHUYECKOE O0ecreyeHne T CHUIIUHbI

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCIHUITIIIMHBI BKIIFOYACT!

Tun n Ha3BaHUE ayJUTOPHUH

OcHallieHue ayuTOpun

YuebHble ayqIUTOPUH IS MynbTUMEIUHHBIE CPEACTBA XpaHEHUs, IMepenayu
MPOBEACHUS 3aHATUN npeacTaBieHuss HHGopMauu

JEKIIMOHHOTO TUMa

Y4aeOHbIC ayTUTOPUH JJISI OOGopynoBaHue IS BBITIOJTHEHUS 1a00paTOPHBIX paboT,
npoBeIeHUS T1ab0PaATOPHBIX XUMUYECKas MOCy1a, PEaKTUBBI,

3aHSATUH, TPYNMOBHIX H Harmsiiapie MaTepuaibl: TaOIHITbI, CXEMBI, TIJIAKATHI.

HHAWUBHUAYAJbHBIX KOHCYJ'IBTB.I.IPIfI,
TCKYIIETO KOHTPOJA U
HpOMC)KYTOHHOﬁ aTTeCTainnuu

[omemenust s [lepconanbubie KoMmmbiOTEepbl ¢ makerom MS  Office,
CaMOCTOATENLHON PaboThl BBIXOJIOM B MHTEpHET WM ¢ JOCTYIOM B D3JIEKTPOHHYIO
o0yuaromuxcs

nH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCUTETA
Homerenust [ist XpaHeHHUs U Crennaxu, cedsI 711 XpaHeHUs] Y4eOHOTO0 000pYy10BaHMS

NPO(HIAKTHYECKOr0 OOCIYKUBAHUA |  HCTPYMEHTHI A/l PEMOHTA J1a60paToOpPHOTO
ylle6HOF0 060py210BaHI/I${ 060pyﬂOBaHI/IH.
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