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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney TioTpuHa C.B.
[IpenogaBaTennb Vaermvdmraron | RAA5330T-TIUtNaSvV-6189802 C.B. Trorpuna
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

PyKOBOI[I/ITeJIB MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

o Csenenvs o Bnagensue L3N M3K B H
06Pa30BaTeHBH0H Braneney Konechuk B.H. o
HpOFpaMMBI WaeHTUdMKaTOp Rc978caae-KolesnikVN-eef65037 KOHCCHI/IK

(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (mozmucs) (pacuudpoBka
3BaHHE) TIO/AITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K
3aBeHyIOH-IHH Bnageney KeToeBa H.JI.
BBITyCKaroIIeH Kadeapsl Waewmburaop___|R56dbalba-KetoyevaNL-5403d8C] H.JI. KetoeBa

(IOIDKHOCTB, y4EHasl CTENICHb, yIEHOE
3BaHHE)

(mozmucs)

(pacmudpoBka
TIO/AITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-3 crmocoOHOCTHIO MPUMEHSTh 3HAaHUE 33/1a4 CBOSH MPO(EeCCHOHABHON ACSITEIBHOCTH, UX
XapaKTEePUCTUKU (MOECIIN), XapaKTEPUCTUKU METOJIOB, CPE/ICTB, TEXHOJIOTHH, AJITOPUTMOB
pelieHus ITHX 3aa4

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KoMrnbroTepHOE 3a/1aHKE
1. PaBuoBecue (TectupoBanue)
2. Xumuueckas repmoanHamuka (TectupoBaHue)

Popma peanmzanuu: ITncemenHas pabora
1. PaBHOBecue B pacTBopax 3nekTponauToB (KontponbHas paboTa)
2. Tepmogunamuyeckas teopust I1C (Koutposbnas pabora)
3. Tepmonunamuyeckue cporicta (KontponsHas padora)
4. ®a3oBbIe paBHOBECHS B OJIHOKOMITIOHEHTHBIX cucTteMax (KonTposabHas padota)

BPC aucuuniavHbl

5 cemectp
Beca KOHTpOIBHBIX MeponpusITHii, %o
P 1 TUCIUIUTHHBI Nupexe KM- | KM- | KM- | KM- | KM- | KM-

Cpox KM: 3 6 8 11 13 15

Brenenue B kypc "®U3HKO-XUMUYECKHE OCHOBBI
IIPOU3BOJICTBEHHBIX NPOLIECCOB"

ArperaTHble COCTOSIHHSI BELLIECTBA +

OCHOBBI XMMUYECKON TEPMOAMHAMUKHI +

®a30BbIe pABHOBECHS

PaBHOBecHs B 0JTHOKOMIOHEHTHBIX CHUCTEMaX +

TCpMOI[I/IHaMI/IKa PacTBOPOB

TCpMOI[I/IHaMI/I‘-ICCKI/IC CBOMCTBaA PacTBOpPOB +

XHUMHUYECKOE PAaBHOBECHE




CMmelnieHre XuMHUYECKOT0 paBHOBECHS +

XuMuyeckasi KHHETUKa

PaBHOBecue B pacTBOpax 3JIEKTPOIUTOB +

TepMoanHaMuKa ralbBaHHYECKOTO 3JIEMEHTa

Tepmogunamuueckas reopusi I/1C +
Bec KM: | 20 16 16 16 16 16

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka

KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

I1K-3 [MK-3(KommereHrwst) 3HaTh: Xumnueckas TepmoauHamuka (TectupoBanue)
XapaKTePUCTHKU OCHOBHBIX | Da30BbIe paBHOBECHS B OJJHOKOMIOHEHTHBIX cuctemax (KoHTponpHas
MPOIIECCOB XUMHYECKOU pabora)
TEXHOJIOTHH Tepmonunamuyeckue cBoiictBa (KonTtponbnas paboTa)
METOAVKY IIPOBENCHUS PaBnogecue (TectupoBanue)
aHaJlM3a KauecTBa, u PaBHoBecue B pactBopax snektponautoB (KonTponbHas padoTa)
TEXHOJIOTHIO Pa3paboTKH Tepmonunamuueckas teopus IJC (KonTponsHas padbora)
pELICHUH MO YIY4IIEHUIO
KadecTBa
YMeTs:

10JIb30BAThCS XUMHUECKUMU
CIIPaBOYHHMKAMH JIJIsI
ONpEAEIICHUsI CBOMCTB
OpPraHUYECKUX BEILECTB U
paccuuThIBaTh CBOMCTBA
KHUJKOCTEH U ra30B 110
crenaiIbHbIM GopMyiam
HCII0JIb30BATh B
npodecCuoHATBHON
JESATEIbHOCTH OCHOBHBIE
MIPUEMBI YITyUIIeHUS
KauecTBa

OTIPEEIISATh PEKUMBI
JBUKEHUS )KUJIKOCTHU
olpeziesIeHUe MoTepU




Hariopa B CJIOC CbIITYUCTro
Marcpuaia




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. XumMnuyeckasi TepMOANHAMHUKA

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOTO MepONpuUATHs: TEXHOIOTHS TPOBEPKH CBs3aHA C
BBIMIOJTHEHHEM KOHTPOJIBHOIO TECTa MO HM3YYEHHOW Teme. Bpems, OTBeeHHOE Ha BBIOJIHEHHUE
3aanus, yctaHaBiuBaetcs He 0osee 30 munyt. KonmdecTBo momnbiTok He 60see 3-x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanueM CJIO "IIpomereit". K TecTupoBaHMIO JOMYyCKAETCs MOJIb30BATENb,
W3YYUBIIUN MaTepUaibl, aBTOPU30BAHHBIA YHUKAIBHBIM JIOTHHOM H MapOJIeM

Kpatkoe conep:kanue 3a1aHusi:

KoHnTponbHas Touka HarpaBiieHa Ha IPOBEPKY 3HAHUN IO TEMaM: arperaTHoe COCTOSIHUE
BEIIIECTB U OCHOBBI XMMUYECKOH TEPMOAMHAMUKU

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: XapaKTEPUCTUKU OCHOBHBIX
MPOLIECCOB XUMHYECKON
TEXHOJIOTUH

1.Tennora mporecca npu 00paTHMOM H30XOPHOM
HarpeBaHWU N MOJIb HJCATBFHOTO Ta3a OT TeMIIEPATyPhI
T1 no Temneparypsr T2 BbIpaxkaeTcs Kak:
1.nR(T2-T1)

2.NR(InT2 —InT1)

3.nCV(T2-T1)

4.nCP(T2-T1)

Ortser: 3

2.Pabora cuctemsl mpu 06paTUMOM U300apHOM
pacCHIMPEHUH N MOJIb UJICATTLHOTO Ta3a oT 00bEma V110
o0béma V2

1. P(V2-V1)

2. NR(InV2 — InV1)
3.0
4.-nCV(T2-T1)
Ortser: 1

3.IIpouecc oOpaTuMoro pacuupenus | Mojab U1eaTbHOTO
raza ot oorema V110 oobema V2 , B KOTOpOM
W3MEHEHUEe BHYTpEHHEHN dHepruu raza oyaer
HanOOJIBIIINM

1. agnaGarnyeckuii

2. U30TEPMHUYECKUI

3. u300apHbIii

4. m3oTepmuueckuit 10 0obéma V1+0,5V2, 3atem
n300apHsIit 10 V2

5. n3o0apusIii 10 06sEMa V1+0,5V2,3atem
MU30TepMUYECKUit 10 V2

Otgert: 3

4.3 mpuBEIEHHBIX BBIPAXKCHUI BEIOCPUTE IS
HM30XOPHOTO MpoIiecca YpaBHEHHE dTOTO Tpoliecca,
BBIpaKeHHE | 3aKkOHa TEPMOJAMHAMUKH U BBIPAKEHUE IS
paboTHI IO PACITUPEHHIO Ta3a.




. VIT=const;

. p/T=const;

. pV?=const;

. pV=(m/?)RT,

. Q=pAV+AU;

. Q=AU;

. Q=A;

. Q=0;

. A=pAV;

10. A=0;

11. A=Q;

12. A=-AU.

Otser: 2, 6, 10

5.Kaxoii npouecc Ha3pIBaeTCs U30TEPMUUECKUM?
[Ipouecc, npoucxoasuuu. ..

1. mpu MOCTOSIHHOW TeMIiepaType
2. NPY NOCTOAAHHOM AaBNEHUN

3. Npu NOCTOAAHHOM 06beme

4. Npy NOCTOAHHOM TENJIOEMKOCTH
OTBeT: 1

O oOoO~NSANDN D~ WN B

6.Temneparypa HarpeBaTess peaibHON TEIJI0BOM
MammHbl 227°C, xonoamnbauKa - +27°C. 3a oguH UK
ra3 noyry4aet ot HarpeBatens 64 x|k TemioTsl, a oTaer
xononuinbHUKY 48 k. Onpenenure KI1J] mammnst (%).
1.35

2.25

3.15

4.40

Otser: 2

7.YKaxuTe eIUHUILY U3MEPEHHS BEIMYUHbI, U3MEPsEMOM
npousBeneHneM pAV.

1. BaTT

2. nackanb

3. anTp

4. pxoynb

OtBeT: 4

8. neanpHOMY ra3zy cooOmIaeTcsi OIMHAKOBOE
KOJIMYECTBO TEIJIOTHI MPU U30X0pHOM (1), n3obapHoMm (2)
1 n3orepmudeckoM (3) mpoieccax. s coBepiraeMbIix
ra3oM paboT CrpaBeUTUBBI COOTHOIIIECHUS:

1. A1 <A2<A3

2.A1>A2>A3

3.A1=A2=A3

4. A1<A2>A3

Otser: 1

9.Ecnu ipu k03P GUIIHEHTE TTOIE3HOTO ACHCTBUSA
TeruioBoi mamuHel 80 %,pabodee Teno oTAaeT
xonoauibHuKy 200 JIk Tenma, To mojiy4aeT oT
HarpeBatenst  JIx temna

1. 1000




2. 1600

3.500

4, 300

OrtserT: 1

10.ITpu agnabaTuyecKoOM CKaTUHU UCAITBHOTO raza

1. Temmeparypa BO3pacTaeT, SHTPOIHS HE U3MEHSAETCS
2. TeMreparypa Bo3pacTaeT, SHTPOMHS yObIBaeT

3. TeMIiepaTypa U SHTPOIUS BO3PACTAOT

4. Temmeparypa He U3MEHSETCS, SHTPOIIHS BO3pacTaeT
OtBer:1

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. ®a3oBble paBHOBeCHS B OTHOKOMIIOHEHTHBIX CHCTEMAX

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 16

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOr0 Meponpusitusi: PernienHble 3ajaHus (WIM TOTOBBIE
pedeparsl U T. 1.) no BapuaHtaMm otnpasistorcs B CJHO "IIpometeil" B pamkax (yHKIMOHaNA
"ITucemennas padora"

KpaTkoe cogep:kanune 3a1aHus:
KoHTposibHast TOUKA HANpaBeHA Ha PACCMOTPEHUE TEMbI: PABHOBECHS B OJTHOKOMITOHEHTHBIX
cucTeMax

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: II0JIb30BaTHCS 1.1306pa3ute p-T-muarpaMMy COCTOSIHMIA CUCTEMBI
XUMUYECKUMHM CIIPAaBOYHUKAMM JIJIS 2.IlepeuncnauTe BTOpbIE IPOU3BOJHBIE TIPU (Ha30BBIX
OIpeeIcHUs CBONCTB Iepexo1ax BTOpOro poja

OPraHUYEeCKUX BEILIECTB 51 3.Hanummure ypaBHeHus DpeHdecTa CBsI3U MEXY
paccuUMTHIBATH CBOMCTBA JaBJICHUEM U TeMIepaTypoi A (pa30BbIX epexo10B
KUJKOCTEN 51 razoB o BTOPOTO pojia

CrenraibHbIM (popMynam 4.Hanumure BoIpa)keHUE, KOTOPBIM ONIPEAEIAETCS

pacxoj TerioThl Ha HarpeBaHue 1 Moms ¢asbl,
HaxoJsIIelcsa B paBHOBECUH C IPYTOH

5.Kakue yciioBHsi paBHOBECHOTO pacIpeaesICHHs
KOMIIOHEHTa MEXTy (azaMu

6.HazoBute mpasmio a3 ['md6ca




7.0mummTe Ga3zoBbie MEPEX0Ibl B OTHOKOMITOHEHTHOM
CHCTEME.

8.Hanumute ypaBuenue Knaneitpona — Knaysuyca.
9.0nummnTe paBHOBECUE KHUAKOCTb - Iap»
10.3anummre npaswio a3 ['mb6ca ms
OJHOKOMITIOHEHTHOM CHCTEMBI

Onucanne MKAJbI OIleHUBaHUS:

Ouyenka: 3a4TE€HO
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CJIM 3aJlaHNe
BBITIOJIHEHO MPABUJILHO WM C HE3HAUUTEIbHBIMU HEI0YETaMU

Ouyenka: HE 3aYTCHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK MIIM Pe3y/IbTaT HE COOTBETCTBYET 3aJIaHHUIO

KM-3. TepmoanHammn4yeckune CBOMCTBA

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KonrponsHas padbora

Bec koutposabHoro meponpusitusi B bPC: 16

IIpouenypa mpoBeaeHHsi KOHTPOJBLHOIO Meponpusitusi: PemieHHbie 3amaHus (WM TOTOBBIC
pedeparsl U T. A.) o Bapuantam otnpaisitorcs B C/IO "lIpomereit" B paMkax (yHKIHMOHaNA
"[Tucbmennas padora"

Kpatkoe conepxanue 3agaHus:
KoHTposibHAs TOUKA HallpaBiIeHa Ha pACCMOTPEHUE TEPMOJNHAMUYECKUX CBOKMCTB PACTBOPOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMmers: WCII0JIh30BaTh B 1.YTo Takoe pactBop?

npodecCHOHANBHON JIeITeTbHOCTH 2.IlepeuncnuTe mapiaibHbIe MOJTbHBIEC BEIUYUHBI,
OCHOBHBIC IIPUCMBbI  YIIYYIICHHUA MCTOABI UX OIMPECACIICHUS.

KauecTBa 3.Knaccudukanus pacTBOpoB

4.Cytb 3akoHa Payns u I'enpu.

5.0numuTe 3akoH JlanbToHa.

6.Yto u3 ceds mpencrapisieT U30bITOUHAS SJHEPTUS
I'u66ca?

7.Be10Op YypOBHS OTCUETa CBOMCTB PacTBOpA.

8. TepMoaMHaMHKa paCTBOPOB JIEKTPOIIUTOB.
9.0cHoBHBIE NOJI0KEHUS Teopuu Jlebas-Xrokkens
10.Metoap! onpeneneHus NapuualbHbIX CBONCTB

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku vtnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBITIOJIHEHO MPaBUJIIBHO WK C HE3HAUNUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK HIIM PE3YJITAT HE COOTBETCTBYET 3aJJaHUIO
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KM-4. PaBuoBecue

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 16

IIpoueaypa mpoBeleHHsI KOHTPOJbHOI0O MEPONPHUATHA: TEXHOJIOTMS INPOBEPKU CBA3aHA C
BBIMIOJJTHEHUEM KOHTPOJBHOI'O TECTAa IO M3YYEHHOW Teme. Bpems, OTBeIEHHOE Ha BBIIIOJIHEHUE
3aanusl, yctanaBiauBaercs He 6osiee 30 munyT. KommdecTBo momnbiTok He 6osee 3-x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanuem CIHO "IIpomereit". K TecTupoBaHuIO JOMYCKAETCs MOJIb30BATENb,
M3Y4YUBLIMN MaTepHalibl, aBTOPU30BAHHBIN YHUKAIbHBIM JIOTUHOM U ITAPOJIEM

KpaTlcoe CodcpiKaHUuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha IIPOBEPKY 3HAHWM 10 TEME XUMUUECKOE PaBHOBECHUCE,
CMCHICHUC XUMHUYCCKOI'0 paBHOBCCHUA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOAMKY  IPOBEIEHUs 1.Xumunueckoe paBHoBecue B cucteme 2NO(r) + O2 (1) =
aHaJIM3a KAayecTBa, U TEXHOJIOTHIO 2NO2 (1) + Q cMmeraercs B CTOpOHY 00pa30BaHus
pa3paboTku pelieHui 1o MPOJYKTa peaKLuu IpHu:

YIYUIIEHUIO KauecTBa 1. MOBBILICHUH JJABJICHUS

e 2. NoBbllWeHMN TemnepaTypsbl

e 3. NOHUXeHUW faBneHun

* 4. npuMeHeHUM KaTanmsaTtopa
OTtgeT: 1

2.CocTosiHuE XUMUYECKOIO PaBHOBECHS
XapaKTepU3yeTcs:

1. mpexpalleHueM NpoTeKaHus NpsMOil U 0OpaTHOMI
XMMHYECKOHN peakiui

2. paBEHCTBOM CKOpOCTEl MpsiMOi 1 00paTHOM peakuuii
3. paBEHCTBOM CyMMAapHOM Macchl MPOTYKTOB
CYMMapHOW Macce pearcHTOB

4. paBeHCTBa CYMMapHOI'0 KOJIMUECTBA BEIIECTBA
IIPOJYKTOB CYMMAapHOMY KOJIMYECTBY BELLIECTBA
peareHTOB

Ortser: 2

3.I1pu u3MeHeHnH 1aBJIeHUS] XUMUYECKOE PaBHOBECHE HE
CMEILAETCS B PEAKIINN:

1. CO(r) + Cl12 (1) « COCI2 (1)

2. CO2(r) + C« 2CO(r)

3.2CO(r) + O2(r) «2CO2(1)

4. C+ 02 (r) «CO2(r)

Otser: 4

4.1Ipy NOHMKEHUU TaBIEHUS XUMUYECKOE PABHOBECHE
CMENIAEeTCs B CTOPOHY:

1. BHAOTEPMHUUECKON peakun

2. 3K30TEpPMUYECKON pEeaKIUN

3. yMeHbIlIeHUs 00beMa peaKkIIMOHHON CMeCH

4. yBenuueHus: o0bemMa peakiimOHHON CMeCH

Ortger: 4

5.BBenenue karanusaropa B CUCTEMY, HAXOSIIYOCS B
COCTOSIHUM TMHAMUYECKOI'O0 PAaBHOBECHS:

1. yBEIMYUT CKOPOCTH TOJIBKO MPSIMON PEAKIIMH
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2. YBEITUYUT CKOPOCTh TOJIBKO OOPaTHON PEaKINH

3. YBEIMUYUT CKOPOCTH KaK MPsIMOM, TaK U 0OpaTHOM
peakuuu

4. He OKa3bIBACT BIMSHUE HA CKOPOCTh HU MIPSIMOM, HH
o0OpaTHOM peakuuu

Ortser: 3

6.X1UMHUYECKOE PAaBHOBECHE CMECTHUTCS B OHY CTOPOHY
MIPY MOBBIIICHUY JaBIICHUS ¥ TIOHWKCHUH TEMIIEPATYPBI
B CHUCTEME:

1. N2 +3H2 ?2NH3 + Q;

2.N2 + 02?7 2NO - Q;

3. H2 + CI2? 2HC1 + Q;

4. C2H2(r)? 2C+ H2 - Q.

Otser: 1

7.[laBiieHue He BIMSIET HA COCTOSIHUE XUMUYECKOTO
paBHOBECHS CIEAYIONIEH XMMHYECKON PEAKIUU:
1.2S02 + 02 « 2S03

2.3H2 + N2 « 2NH3

3.CO + CI2 « COCI2

4. H2 + CI2 « 2HCI

Otser: 4

8.CMeleHnIo paBHOBECHUS B CTOPOHY 00pa30BaHUS
ucxoHbIX BemecTB B cucteme 4NO2 (1) + 2H20(K) +
02(r) « 4HNO3(p-p) + Q crocoOcTBYyeT:

1. TOBBIIIIEHUE TEMITEPATYPHI U MOBHIIICHUE TaBIICHUS
2. OHM)KEHUE TeMIIepaTyphl U TOBBIIICHUE JaBICHUS
3. IOHIKEHUE TeMITePaTyPhl U MIOHUKCHHUE JTABICHHUS
4.4noBBILIIEHUE TEMIIEPATYPhI U MMOHIKEHUE JaBICHUS
Otser: 1

9.B paBnosecnoii cucteme C(1) + H20 (1) « H2(1) +
CO(r) - Q paBHOBECHE CMECTHUTCSI B CTOPOHY UCXOTHBIX
BEIIECTB MPHU

1. TOBBIIIIEHUH TEMITEPATYPHI ¥ MOBHIIICHUN JTaBJICHUS
2. MOHMKEHUHU TeMIIepaTyphl U TOBBIIIIEHUH JaBICHUS
3. IOBBIICHUH TEMITEPATYPhI ¥ IIOHWKCHUH JaBICHUS
4. MOHW)KEHUHU TeMIIepaTyphl U TOHMKEHUU J1aBIICHUS
Otser: 2

10.ITpu 0THOBPEMEHHOM MOBBIIICHUN TEMIEPATYPHI U
MTOHVKCHUH JIABJICHUST XUMHYECKOE PAaBHOBECHE
CMECTHUTCSA BIIPaBO B CHCTEME:

1. H2(r) + S(tB) « H25(1) + Q

2. 2NH3(r)« N2(r) + 3H2(T) - Q

3.2S02(r) + 02(1) « 2SO3(r) + Q

4. 2HCI(r) «H2(1) + CI2(1) - Q

Otger: 3

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHuE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-5. PaBHoBecHe B pacTBOPaX 3JIEKTPOJIUTOB

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpOobHOrO Meponpustusi B BPC: 16

IIpoueaypa mpoBeaeHMsi KOHTPOJbHOIO MeponpusiTusi: PemieHHble 3aiaHus (WM TOTOBBIE
pedeparsl u T. A.) no Bapuantam otnpasisitores B CO "lIpomereil" B paMkax (yHKIMOHana
"ITucemennas padora"

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaﬂ TOYKa HaIlpaBJICHA Ha paCCMOTPCHUC BOIIPOCOB, CBA3aHHbLIX C paBHOBCCHUCM B

pacTBOpax 3JIEKTPOJIIUTOB

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

YMeTb:  OnpenensaTb  PEKHUMBI 1./laliTe onpeneneHrne NOHITUIO PACTBOPHI AJIEKTPOIUTOB
JBUKCHUS )KUJKOCTH 2.0nuiuTe OCHOBHBIE PABHOBECUS, KOTOPbIE
(bopmMupyOTCS TIPU 00pa30BaHUH PACTBOPHI U B
pe3yJIbTaTe NPOTEKAaHUS B HUX XUMHUYECKUX PEaKLIUN
3.0nummTe cyTh KUCIIOTHO-OCHOBHBIX PaBHOBECUH B
BOJHBIX pacTBOpax

4.1IpoTOHHas U MOHHAs TEOPHUS - CYTh

5.B kauecTBe 4ero MoKeT y4acTBOBaTh BOJa B
MIPOTEOJIMTUYECKIX PABHOBECHSAX

6./laiiTe onpeneneHne paBHOBECUIO C y4aCTHEM OCa/IKOB
MajopacTBOPUMBIX 3JIEKTPOJIUTOB

7.JlaiiTe onpezieieHre paBHOBECHIO B pacTBOpax
KOOPJMHAIIMOHHBIX COETUHEHHM

8.YTo Takoe KOOpAMHALIMOHHBIE NN KOMIIJIEKCHBIE
COEIMHEHUS

9.CyTb OKHCIINTENBHO-BOCCTAHOBUTEIBHOIO PABHOBECHUS
10.PacckaxuTe cyTb CMEIIEHUS] paBHOBECUI

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIHU 3aJJaHue
BBITIOJTHEHO TTPABUIILHO WJIM C HE3HAUYUTEILHBIMU HEJ0UETaMHU

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHME HE BBIMOJIHEHO B OTBEICHHBIN CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 33JIaHUIO0
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KM-6. Tepmoannamuueckasi reopust IC

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOrO0 MeponpusTusi B BPC: 16

IIpoueaypa mpoBeaeHMsi KOHTPOJbHOIO MeponpusiTusi: PemieHHble 3anaHus (WM TOTOBBIE
pedeparsl u T. 1.) mo Bapuantam otnpasisorcs B CJIO "IIpomerteit" B pamkax (yHKIHOHaNA

"ITucemennas padora"

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

KOHTpOJ’IBHaH TOYKa HallpaBJICHA HAa paCCMOTPEHUE COACPKAHUSA TEMBI TepMOHHHaMquCKOﬁ

teopuun D/1C

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMerb:  onpeneneHue  1oTepu
Hamopa B CJIO€  CHIIIy4ero
marepuaia

1.Yto takoe DJ1C?

2.IlpeacraBbre ypaBHeHue ['n66ca-I'ensmromnpia
3.Yro npexncrasisger co0oil TeMiepaTypHbIi
koapdunuent SAC?

4.Kaxoit moxet ObiTh BenmunHa dE/dT?

5.CBs13b MeX/1y 3HAKOM TemIiepaTypHoro kosdduirenrta
Y XapaKTEPOM IJIEKTPOXUMUUECKON PeaKinu
6.3aBucumocth J/]C raJibBaHMYECKUX AJIEMEHTOB OT
TeMITepaTyphl

7.BoiBoa popmyn mast pacuera AG, AH, AS
JIEKTPOXUMHUUYECKON PEaKIINH

8.CBs13p Mex 1y sHeprueit [ mb6ca 31MeKTpOXUMHUYECKOM
peakuuu 1 DJ1C ralbBaHUYECKOTO JIEMEHTA

9.YT0 Takoe ranbBaHUYECKHUE IJIEMEHT?

10.YpaBuenue HepHcra.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a94TEHO

Onucanue xapaxmepucmuxu ebinoneHus snanus: OLneHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MTPaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0U€TaMuU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIMTOJIHEHO B OTBEACHHBII CPOK MM Pe3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

IIpoueaypa npoBenenust

B Tecte 20 BOIpoCcoB BCTpEYArOTCs BOMPOCHI CIEAYIONMIUX TUIIOB: 1. C OJHUM BapuaHTOM OTBeTa ( B
BOIIPOCAaX «OJIMH W3 MHOTHX», CHCTEMa CPaBHUBACT OTBET CIIYIIATENS C MPABUIHHBIM OTBETOM M
ABTOMATUYECKU BBICTABIISICT 32 HEr0 Ha3HAUEHHBINH Oaii) 2. ¢ BHIOOPOM HECKOJIBKHX BapHaHTOB
OTBETOB ( B BOIIPOCaX «MHOTHE W3 MHOTHX)» CHCTEMa OICHUBACT KAXKIBIA OTBET OTACIBHO; €CTh
BO3MOXXHOCTh Pa3pelInuTh CIyIIaTeNo MOoIy4uTh 3a Bompoc 0,75 Oanna, ecnu oH BbIOepeT 3
MpaBUJIBHBIX OTBeTa U3 4) 3. Ha COOTBETCTBHE CIyIIATEIh JODKEH MPUBECTH B COOTBETCTBUE
JIEBYIO M MPaBYIO YacTh OTBETa (B BOMPOCAX «COOTBETCTBHE)» CHUCTEMa OIICHMBAET KaXJbIil OTBET
OT/ICNIbHO; MOKHO Pa3pellnTh CIYIIATENI0 MOJyduTh 3a Bompoc 0,75 Gamna, ecnu oH BbiOepeT 3
MPaBUJIBHBIX OTBeTa U3 4) 4. pa3BepHYTHIN OTBET, BBOAUTCS B BPYYHYIO B CIIELUATBHO OTBEACHHOE
noJie (py4yHasi OIleHKa MPENo/1aBaTesieM )

L. Ilepeuens komnemenyuil/unOUKaAmMOoOpPo8 u KOHMPObLHBIX 6ONPOCOE NPOBEPKU PE3YIbIMAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenunst/Muaukarop: I1K-3(Kommnerenius)

Bonpocsl, 3aganus
1.IToHATHE TEpPMOANHAMUYECKH 00pAaTUMBIX IpoleccoB. TepMogMHAMUYEeCKUNA KpUTEpHUA
CaMOIIPOU3BOJILHOTO MPOTEKaHUS Mpoliecca. Y CIIOBUS U XapaKTEPUCTUKHU XMMUUYECKOTO
paBHOBECHS
2.3akoH Payns u ero cnencrBus. Mx ncnonb3oBanne Ha MpaKkTHUKE
3.0OcHOBHBIE IPUMECH, BXOJSAIINE B COCTAB IPUPOJHBIX U TEXHUYECKUX BOM, UX
knaccudukanus. (Hasosure 2-3 XuMU4YecKux MeTO/1a yJlajdeHHs BPEIHBIX PUMECEi,
HaIMIINTE YPAaBHEHUSI XUMUYECKUX PEaKIIHii)
4.Cnenuduka KOJJIOUIHBIX pacTBOPOB. [IoHATHE KOIJIOUTHOM YaCTHUIIBI M MULIEIIBI, MEXaHU3M
ux 00pa30BaHUs U CTPOCHUE
5.PactBopbI cCHUTbHBIX A51eKTpoauToB. [lonsTre o Teopun ebas n Xrokkens. OnpenenuTsb
AxtuBHOCTH HOHOB Fe(3+) B 0,001M pactBope FeCl3
6.IlonsTHE TUCTIEPCHBIX CUCTEM, UX Kiaccudukanus. JinodunbHbie U 11opoOHbIE
JTUCIIEPCHBIE CUCTEMBI, IPUMEPBI
7.IlonsiTHe 001IEH TEMIOEMKOCTH CUCTEMBI. BinsH1e TeMnepatypbl Ha TEIIOEMKOCTh. Pacuet
TeII0BOro 3 dexTa mporeccos 1o ypasueHuto Kupxroda na npumepe peaxiuu SO3(r) +
NO(r) — SO2(t) + NO2(t) mpu 353K
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8.5IBnenue ocMoca. OcMOTHUECKOE TaBIEHHUE pacTBOpa, B 250 MiI KOTOPOTo COAEPKUTCS 2,3 T
pacTBOpEeHHOro HednekTpoauta, npu 270C paBHo 249 klla. Berunciure MossipHyI0O Maccy
BELIECTBA

9.MlaiiTe onpenenenue aacopobuuu u necopouun. Kakosa npupoa cui, BbI3bIBAIOLINX
($U3NUECKYIO 1 XUMUYECKYIO a/1copOnnio?

10.OcHOBHBIE TEXHOJIOTNYECKHE TI0KA3aTENIN BOJIbl U OCHOBHBIE METOIbl OYMCTKH OT
kucaoposa ¥ moHoB Ca. Hanuiure cooTBETCTBYIOLINE YPABHEHUS PEAKLIUH.

11.M30tepmebl ancopbumu. Moaens agcopounu JIsnrMiopa.

12.Yem omnpenensieTcsi COCTOSIHUE CUCTEMBI B TeépMoanHamMuKe? B yem 0coOeHHOCTH
kinaccupukanuu cucrem? IlpuBeaure npumepsl. B ueM 0COOEHHOCTb OTKPBITHIX U 3aKPbITHIX
CUCTEM

13.0cHOBHBIE KOMIIOHEHTHI TBepIOro ToruBa. [lonsaTue 6aacra TomimBa 1 ciocoObl ero
ynanenus. XUMU4eCKHe METO/IbI epepaboTKH TBEPIOTO TOTLIIMBA.

14.9HTpomnus Kak TepMoJgUHAMUYecKas (PYHKIMS COCTOSIHUA. MeTo/1bl pacyeTa SHTPOIUU
pa3IMuHbIX IpoueccoB. Pacyer sHTponuu peakuuy 1. 1

15.CocraB npupoHbIX U TeXHUYecKuX BoA. Knaccudukanus npumeceil, HaXOASIUXCS B BOJE.
XuMuueckue MeTobl yaanenus. [IpuBennre cOOTBETCTBYIOLIUE IPUMEPBI.

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUM

1. TermnoTa mporecca mpu 0OpaTUMOM U30XOPHOM HAarpeBaHUU N MOJIb UJI€ATBHOTO Ta3a OT
temneparypsl T1 1o TemnepaTtypsl T2 BbIpakaeTcs Kak:

OTBeTHI:
1.nR(T2-T1) 2. nR(INT2 — InT1) 3. nCV(T2-T1) 4. nCP(T2 - T1)

Bepnblii oTBeT: 3
2.Pabota cuctembl mpu 00paTUMOM M300apHOM PACIIMPEHUH N MOJIb UI€aJIbHOTO ra3a oT
00béma V110 00béma V2

OTtBeTsI:
1.P(V2-V1) 2. nR(InV2 —InV1) 3.0 4. -nCV(T2 -T1)

Bepusiii otBerT: 1
3.Kaxkoit mporiecc HazpiBaeTcst nuzoTepmudeckum? [Ipoiiecc, mpoucXoasmii. . .

OTBeTsI:
1. mpu MOCTOSIHHOM TeMIepatype 2. MpH MOCTOSHHOM JIaBJIEHUH 3. pU IOCTOSIHHOM o0beme 4.
MIPU TIOCTOSIHHOM TEMJI0EMKOCTH

Bepnsiit otBeT: 1
4.Ilpu agnabaTHYeCKOM C)KaTUHU UAE€aTbHOTO ra3a

OTBeTHI:
1. TeMniepaTypa BO3pacTaer, SHTPOIUS HE U3MEHSETCS 2. TEMIIEpAaTypa BO3PACTAET, SHTPOIIHS
yOBIBaeT 3. Temreparypa u SHTPOIUS BO3PACTAIOT 4. TeMIIEpaTypa He U3MEHSETCSI, SHTPOTHS
BO3pacTaer

Bepnsiit otBeT: 1
5. neansHOMY Ta3y coOOIIaeTCss OIMHAKOBOE KOIMYECTBO TETIOTHI IPpU M30XOpHOM (1),
n3o0apHoM (2) u u3orepmuyeckoM (3) mporeccax. i coBepiraeMbIx ra3oM padoT
CIIpaBeUIMBbI COOTHOILIECHUS:

OTtBeTHI:
[.LA1I<A2<A32 A1>A2>A33. A1=A2=A34. A1<A2>A3

Bepnpsiit otBet: 1
6.Xumugeckoe paBHoBecue B cucteme 2NO(r) + O2 (1) = 2NO2 (1) + Q cMemnaercst B CTOPOHY
0o0pa3oBaHMs MPOAYKTa pEAKIUU MIPU:

OTBeThI:
1. IOBBITIICHUH JTABJICHHS 2. TTOBBIIICHUH TEMITEPATYPHI 3. TOHWKEHUH JaBJICHUS 4.
MPUMEHEHUHU KaTallu3aTopa

Bepnsiit otser: 1
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7.CocTOsiHME XUMUUYECKOT'O0 PAaBHOBECHUSI XapaKTEPU3YETCs:

OTtBeTsI:
1. mpekpaieHreM IpoTeKaHus IPIMOM U 0OPaTHON XUMHUECKOW peakuuii 2. paBEeHCTBOM
CKOPOCTEH MpsMOM U 00paTHOM peakiuii 3. paBEeHCTBOM CYMMapHOM MacChl TPOTYKTOB
CYMMapHOM Macce peareHToB 4. paBeHCTBa CYMMapHOI'0 KOJIMYECTBA BEIIECTBA IPOAYKTOB
CyMMapHOMY KOJIMYECTBY BEILIECTBA PEarcHTOB

Bepwusliit otBeT: 2
8.I1pu NOHM>KEHUH 1aBJICHUSI XUMUYECKOE PABHOBECUE CMELIAETCS B CTOPOHY:

OTBeThI:
1. SHIOTEpPMHUUECKON PEAKIIMH 2. IK30TEPMUUYECKON PeaKiuu 3. YMEHBIIICHUS 00beMa
peakIMOHHOM cMecH 4. yBenuyeHus: 00beMa peakIIMOHHON CMecH

Bepnsiit otet: 4
9.Ilpu U3MEHEHNH JaBJIECHUSI XUMUUECKOE PABHOBECUE HE CMELIAETCS B pEaKLIUU:

OTtBeTsI:
1. CO(r) + CI2 (1) « COCI2 (1) 2. CO2(T) + C« 2CO(T) 3. 2CO(T) + O2(T) «2CO2(T) 4. C + 02
(r) «CO2(r)

Bepnplii otBeT: 4
10.I1pu 0THOBpEMEHHOM NOBBIILIEHUH TEMIIEPATYPbl U TOHUKEHUH JIaBJICHUS XUMUYECKOE
PaBHOBECHE CMECTUTCS BIIPABO B CUCTEME:

OTtBeTsI:
1. H2(1) + S(1B) « H2S(r) + Q 2. 2NH3(1)« N2(1) + 3H2(T) - Q 3. 2S02(T) + O2(T) « 2SO3(T)
+ Q4. 2HCI(r) «H2(r) + CI2(T) - Q

Bepnblii oTBeT: 3

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynento HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABIIAIOIINX.
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