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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CcopmupoBaTb KOMMeTeHUMn obydawlerocs B 00Onact (u3M4ecKon XuMnu, B
YMEHUN onpenenatb NPUHUMNMAnNbHYI0 BO3MOXHOCTb OCYLUECTBMEHMS W CO3HATENbHO YNpaBnsATb XUMUYECKUMU U
TEXHOMOMMYECKMMM MpoLeccaMn, LLeNoCTHOro NpeacTaBfeHns o npoueccax U SBNEHUSIX B KUBOW M HEXWBOW NpUpoAE,
OBrageHne OCHoBaMU PU3NYECKON XMMUMK L1151 UCMOMNb30BaHUSA B NPOdEeCCUOHanNbHOM 1 NO3HaBaTENbHON AEATENbHOCTH.

dopmMMpoBaHME TBOPYECKOrO MbIWMEHNs), 00beauHeHne dyHOaMeHTanbHbIX 3HAHWA OCHOBHbLIX 33aKOHOB U
METOOO0B MNpOBeAeHUNss (PUINKO-XMMUYECKNX WUCCMEeAoBaHWA, C nocriegyowen obpaboTkon M aHanM3oM pesynbTaToB
nccnenoBaHui.

dopMMpoBaHME  HaBbLIKOB  CAMOCTOSAATENIbHOrO  MPOBEAEHMSI  TEOPETUYECKMX U 3KCMEepUMEHTarnbHbIX
PU3UKO-XUMNYECKMX NCCeSoBaHNIA.

1.2 3apaum QUCLUMUNIIUHBI:

PaccmoTtpeTb M OOGBACHUTL 3aKOHOMEPHOCTM, Onpedensiiowme HanpaBneHHOCTb XMMUYECKMX MpPOLIECCOB,
CKOPOCTb MX NPOTEKaHWs, BIMSHUE HA HWUX CPedbl, a TakkKe YCMOoBUS MOMyYeHUs MakCMMarnbHOro BbIXO4a MpoAyKTa U
nony4YyeHnst HOBbIX MaTepuanoB ¢ HeobXoaUMbIMK CBONCTBAMU;

PackpbITb NPUHLMMbI TEeopeTUYEeCKnxX " 3KCNepuMeHTarnbHbIX PM3UKO-XUMNYECKNX MeToa0B
(TEpPMOAMHAMMYECKNX, KMHETUYECKUX, INEKTPOXMMUYECKMX) AONA peLlleHns MNpakTUYeckux 3agad npodeccroHanbHom
HanpaBneHHOCTMW.

1.3 Tpe6oBaHuA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas NoAroToBka NpeanonaraeT co3faHue OCHOBbI AMst (POPMUPOBAHNS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY N3YyY4EHUN AUCLMMNINH;

O6uwasn 1 HeopraHn4yeckas XnMmus

dusnka
MatepuanosegeHne B TeXHONOMMM nepepaboTkn NoMMepos
AHanuTnyeckas Xumusa n pUsnMKo-xMMmmyeckme MeToabl aHanmaa

2 KOMNETEHLUWN OBYYAIOLLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6GeH nsyyatb, aHanM3MpoBaTb, MCMOJIb30BaTb MeXaHU3Mbl XMMUYECKUX PeaKLui, NPOUCXoasLLmMX
B TEXHOJIOrMYeCKMX NpoLeccax U oKpyXarLlieM Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHUN BeLLecTBa,
npupoae XMMUYECKOWN CBA3N U CBOMCTBAX Pa3NIMYHbIX KNTAaCCOB XMMUYECKUX 3JIEMEHTOB, COeOUHEeHUMN,
BellecTB U MaTepuanos

3HaTb: OCHOBHble 3aKOHbl W COOTHOLUEHUS (OU3NYECKOW XUMUKU (XMMUYECKON TEPMOAMHAMUKU, SNEKTPOXUMUM,
XUMWUYECKO KUHETUKWU, OCHOBbI (PA30BLIX PaBHOBECUA W MEPEXOAoB), CMNocobbl WX MNPUMEHEHUA ONsi peLleHus)
TEOPETUYECKMX U MPUKNadHbIX 3agay, posib (U3NYECKON XMMUM Kak TeopeTuyeckoro hyHaamMmeHTa COBPEMEHHOW XUMUMN 1
NMPOLIECCOB XMMUYECKON TEXHOIOMUM.

YMeTb: NpoOrHo3vpoBaTb BhAWSHWE pasnMyHbIX (DAKTOPOB Ha XMMUYECKoe paBHoOBecue, Ha a3oBOe paBHOBecHe, Ha
paBHOBeCMe B pacTBOpax 3NeKTpPonuMToB, Ha mnoTeHuuan anektpogoB u 3[C ranbBaHUYECKMX 3SMNEMEHTOB, Ha
HanpaBneHne Wu CKOPOCTb XUMUYECKUX peakuuKn; COCTaBNATb KUHETUYEeCKUe YpaBHEHUS ANS KUHEeTUYeCKU NPOCTbIX
peakuun, KrnaccuuumpoBaTb 9MNeKTpoAdbl M INEKTPOXMMMYECKME Lenu, MOoMb30BaTbCA CAPaBOYHOW NMTepaTypon no
PU3NYECKoNn XMmumn,

BnapeTtb: HaBblkamu npoeegeHna TUMNoBbIX qI)M3VIKO-XVIMVI‘-IeCKMX nccneaoBaHnin U HaBblkamu peweHna TMNoBbIX 3adady B
obnactM Xumudeckom TepmMmoanHaMuKu, Cba30BbIX paBHOBeCI/IVI n C*)a3OBbIX nepexoaos, 3JN1EKTPOXUMUN, XUMUYECKOMN
KNHETUKN.

OlK-2: CnocobeH ncnonb3oBaTb MaTtemMaTuyeckue, husmuyeckume, GPU3NKO-XMMMUYECKME, XUMUYECKUe MeToabl
Ans pelleHUA 3aaay npodeccuoHanbHON AeATENLHOCTU

3HaTb: 3aKOHbI (PM3MYECKON XUMUMK, 3aKOHOMEPHOCTU MNPOTEKaHWA W pPaBHOBECUSA OTAENbHbIX KMAaCCOB XUMMUYECKUX
peaKu,Mﬁ N CBA3b I3TUX 3aKOHOMepHOCTeﬁ c ocobeHHOCTAMM BHYTPEHHEro CTpOEeHUA MONEKyn OTAEeNIbHbIX Tpynn
XUMUNYECKNX COEONHEHUN.

YMmeTb: u1Cnonb3oBaTbh 3aKOHbl  (U3MYECKOW XUMUKM, TepMoAMHaMU4yeckue CcnpaBouvHble [daHHble W pesynbTaThl
PUINKO-XUMMYECKOTO  3KCMEPUMEHTa AONs1  ONpedeNneHns HarnpaefeHust XUMUYECKUX peakuumi, Ons  Bbl4UMCIEHMS
pPaBHOBECHOIO BbIXOA4a NPOAYKTOB, OnpeferneHus TennoBbiX 3dEKTOB peakuuii; onpedeneHusl KOHCTaHT CKOPOCTEW
XUMUYECKMX peakuMn pasnUyHbIX MOPSOKOB M 3HEpPrMM akTMBauuu U WUCMONb30BaTb MNOMYYEHHble pe3ynbTaTtbhl Ansg
peweHnsa 3agady npodeccnoHanbHON AeAaTeNnbHOCTH.

BnapeTb: HaBblkaMy aHanusa 1 pacdeTa TepMoaMHAMUYECKUX NapamMeTpoB (OU3UKO-XMMUYECKUX MPOLLECCOB, METOAMUKOM
N TEXHUKOW NabopaTopHOro 3KCNepuMeEHTa.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

Pazgen 1. TepmoanHamuka n KUHETUKA

Tema 1. OcHOBbI XMMHYEeCKON TepmoauHamuku. [lepsoe
Hayano TepMoguHamuku. TepmoauHaMMYecKUe CUCTEMbI
U TepmoaMHamudeckue napameTpbl. TennoBon 3ddekT,
3akoH [ecca. YpaBHeHne Kupxroga. BTopoe Havano
TEPMOANHAMUKA. JHTPONUSA Kak KpUTEPWU HanpasfeHus
CaMOMpPOM3BOSIbHbLIX ~ MPOLECCOB B M30SNIMPOBAHHbIX
cuctemax.  TepmoguHamudeckne — MOTeHunanbl  Kak
KpUTEPUM  HampaeneHuss W npegena  MNpoTsHKEeHUS
MPOLLECCOB B 3aKPbITbIX CUCTEMAX.

JlabopatopHass pabota: OnpegeneHune WHTErpansHON 10 16 30
TennoTel pacTtBopeHus conu. OnpegeneHve TennoThbl
HEeNnTpanu3aumm CUIbHON LWENOYN CUNbHOW KUCIOTOWN.
OnpegeneHne KOHLEHTPaLMKN KACMOTbI

JlabopaTopHas pabora: OnpepeneHne  ygernbHON
TENnoEMKOCTM pacTBOpPOB

JlTabopaTopHas pabora: OnpepneneHve  ygenbHoOWM
TeNnoTbl UCMAPEHUS XUAKOCTEN

J1,Ko

Tema 2. Xumunyeckass knHetuka. OnpegeneHne MNOoHATUS
CKOPOCTN XMMUYECKOW peakumm B CBS3M C KMHETUYECKOWN
Knaccudpmkaumen  xmmmdeckmx — npoueccoB.  Cragum
NpoTeKaHMs CII0XKHbIX peakLnii.

JlTabopaTopHas paborTa: MonspumeTpudeckoe 6 6 20
onpegeneHne KOHCTaHTbl CKOPOCTM peakunm WHBEPCUM 4
TPOCTHUKOBOIO caxapa

Tema 3. Xummyeckoe paBHOBeCHE. Cucrtema
nepeMeHHoOro cocrtaBa. TepMoaMHaMUyecKkue YycroBusd
paBHOBECUS B CcCUCTEMax MEpPEeMEHHOro  COoCTaga.
Cnocobbl  BblpaXeHUst TEPMOAWHAMUYECKUX  KOHCTaHT
ONS1 TOMOreHHbIX W reTeporeHHbIX peakuun. BblumcneHune 6 2175
COCTaBa paBHOBECHOW CMecW, BbiIxoga MpoaykTa,
CTeneHun NpeBpaLleHusi, CTENeHn guccoumnaumm.

Pasgen 2. CBoricTBa pacTBOpoB 1 ha30Bble paBHOBECUS

Tema 4. OOwme cBoWCcTBa pacTBOPOB. YpaBHEHME
COCTOSIHUSA naeanbHoro " peanbHoro rasos.

TepmoguHammyeckas Knaccudmkaums pacTBopoB

(pacTBoOpbI ngeanbHble, pearbHble, npeaensHo

pa3baBneHHble pacTBopbI HE3aNeKTPonuToB " n
3NEKTPONTOB). 6 6 20
JlabopatopHas  pabora: MocTpoeHne  amarpammbl

TemnepaTypa KWNeHuss — COCTaB Afs HeorpaHWyeHHo

CMeLUNBAaIOLLMXCS XKNOKoCTEN




Tema 5. TepmoguHamuka pacTBOpOB. AJOUTUBHbIE
(3HTanbnunga, obbem, TennoemkKocTb) WM HeagauTUBHbIE
cBovictBa (sHeprua [unb6ca, aHTponudA) wmaeanbHbIX
pactBopoB. 3akoH Payns. Xumudeckunh noteHuman
KOMMOHEHTa uaeanbHOro U peanbHOro  pacTBopa.
O6ynnuockonusi, KPMOCKOMMS!, OCMOTUYECKOE AaBreHmne.
JTabopatopHasi pabota: Kpuockonuyeckoe onpeaeneHune
MOJEKYTSIPHOW Macchl BELLECTBA

UToro B cemecTpe (Ha kypce ans 3A0)

20

KoHcynbTauumn n npomexyToyHasa attectaums (3ader)

34

34

111,75

0,25

Paszgen 3. Teopua pactsopoB

Tema 6. daszoBble paBHoBecusi. MHOFOKOMMOHEHTHbIE
CUCTEMBI. eTeporeHHble paBHOBECHS. da3zoBble
paBHOBECUS. Ycnosus TepMoaNHaMMNYECKOro
paBHOBeCUsi B  MHOrOpasHbIX  MHOFOKOMMOHEHTHbIX
cuctemax. [NpaBuno a3 mbbca. A3eoTponHble CMecw.
PacyeT c wucnonb3oBaHMeM npasuna pbibara.  Tunbl
anarpamm B 3aBUCUMMOCTH oT Xapaktepa
B3aMMOJENCTBMS B TBEPOOM W KMOKOM COCTOSHMMW.
MpocTenwne TUNbl guarpamMmm COCTOSTHUS.

JlTabopaTopHas paborTa: MMocTpoeHne  amnarpammbl
TemnepaTypa roMoOreHu3auumn-reTeporeHnsaumm — cocTtaB
ONs OrPaHNYEHHO CMELLMBAIOLLIMXCS KOMIMOHEHTOB
JTabopaTopHas paborTa: OnpepneneHne  MOMSIPHON
pedpakuumn 1 napaxopa.

Tema 7. PactBopbl anektponutoB. PaBHoBecusi u
SIBNEHNs MnepeHoca B  pacTBopax  3neKTpOoNnuTOoB.
OnekTpyyeckass  NpPoBOAUMMOCTb  pacTBopoB.  Yucna
nepeHoca, cnocobbl wux onpegeneHns. 3aBUCUMOCTb
cTeneHn guccoumaumm  cnabbiX — ANEKTPOnuMTOB  OT
KOHLIeHTpauun, 3aKOH passefeHus OctBanbaa.
CtaHpapTHOe COCTOslHUE B pacTBopax SrekTposiMToB.
OCHOBHblE TMOMNOXEHUSA TEOPUN CUMbHBIX 3SMEKTPOSIUTOB
Hebasa-Xiokkens. MoHHbIE paBHOBECUS: NOHHOEe
npoussegexHve Bofabl, pH, ocobeHHocT pH B HEBOAHbIX
cpepax, rMaponus, COMNbBONU3, pacTBOPMMOCTb
ManopacTBOPUMbIX conen. MOHHbIE paBHOBecCUS
pacnnaBoB 3NEKTPONNTOB. TBEPAbIE SNEKTPONUTHI.
JlTabopaTopHas pabora: OnpepgeneHne  ygenbHoOm
3NEKTPONPOBOAHOCTM PaCTBOPOB 3MEKTPONMUTOB U pacyéeT
XapakTepUCTUK 3TUX pacTBopoB. PacuyéT npousBeneHus
pactBopuMOCTU. KOHAOYyKTOMEeTpudeckoe TUTpoBaHWe C
Lenblo onpeeneHnst KONMYecTsa KACMOTbI

JlTabopatopHas paborTa: MoTeHuMomeTpryeckoe
TuTpoBaHue.  OnpegeneHne  KONMMYECTBa  KUCMOTHI.
Onpegenenune pH 6ydepHoro pactsopa

12

12

15

Pasgen 4. SnekTpoxuMuyeckme npouecchbl

10

10

16




Tema 8. TepmognHammnyeckas Teopus o[C.
[anbBaHMYECKUA SMNEMEHT. JNEeKTPOABMXYLLUME CUMbl U
3NEKTPOAHbIX noTeHuuanbsl. MexaHnsm BO3HWKHOBEHMS
9NEKTPOAHOro  noTeHumana. [BOMHOW  3aneKkTpuyeckui
cnon. 3aBucumoctb Q[C ranbBaHMYECKOro afemeHTa oT
aKTMBHOCTU noTeHumanonpeaensoLwmnx MOHOB 7]
TemnepaTypbl. ONEeKTpoAbl NepBOro W BTOPOro poAa.

AmarnbramHble, OKUCINUTENbHO-BOCCTAHOBUTESBHbIE,

MeMGpaHHble anekTpoabl, CTEKNAHHBIN " 6 4 6 16
MOHOCENEeKTUBHbIV anekTpodbl. [anbBaHWMYeckue uenu —

XMMUYeckme " KOHLEHTPaLMOHHbIE. OnekTpoabl

CPaBHEHWS.

JlTabopaTtopHas pabora: Onpepenenne 3OC wu
3NEKTPOAHbIX  noTeHumanoB. PacyéT npou3BeaeHus
pacTBOPUMOCTM COMEN U rMOPOKCUO0B

Tema 9. Onektponuis. Kopposuss wmeTannoB. 3akoHbl
anektponm3a. OcoBEHHOCTU HepaBHOBECHbLIX MPOLECCOB
Ha oanektpogax. CTaguum  9neKTPOOHbIX  pPeakuun:
TPaHCMOPT  WMOHOB, XMMWYECKas, MepeHoc  3apsga
(paspsg), obpasoBaHne HOBOW hasbl U CBA3AHHLIE C HUM
ABMEHUA  nonsapu3auuMn  3nekTpodoB.  3aBUCUMOCTb
CKOPOCTW  3NEKTPOAHbLIX MpoLeccoB OT noTeHuuana 6 5 6 12
3NEeKTpoAbl B Criyyae 3aMefneHHblX ctagni amddysumn n
nepeHoca 3apsga. Nonaporpadgus. Kopposus.
JlabopatopHas pabota: OnpepeneHust uucen nepeHoca
NOHOB

Utoro B cemecTpe (Ha kypce ans 3A0) 34 17 34 59

KoHcynbTaumm u npoMexyTouHas attectaums (k3ameH,

Kypcosas pa6oTa) 2,5 33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 155,75 204,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3agaum KypcoBon paboTbl (npoekTa): Llenb KypcoBon paboTbl — 3aKpenneHne nonyvYeHHbIX
TEOPETUYECKUX 3HAHWUIA NO OUCLUMNIMHE.

OcHOBHbIEe 3aja4uM BbINOMHEHMS paboThbI:

* yrybuTb TeopeTudeckne 3HaHusi, NofyYeHHbIE B MpoLecce U3yvyeHns AaHHOW OUCUUNIUHBI;

* BblpaboTaTb NpakTuyeckMe HaBblkM B MPOBeAeHUM 3 3TanoB Hay4yHOro uccriegosaHus: cbope, obpaboTke n
aHanuse MHdopmauuu;

* BblpaboTaTb YMeHME NOrMYeCKN rpamoTHO NPOUNIIOCTPUPOBATL COOPaHHYH 1 0606LLEHHYI0 MHOPMALIUIO;

* HAy4nTbCA OLEHMBATb, aHanM3npoBaTb NOMNy4YeHHY MHGOPMaLMIo, AenaTb BbiBOAbl, @ TaKkke HayuuTbCs
0BHapyxu1BaTb 3aKOHOMEPHOCTU N TEHAEHLMW Pa3BUTUS SIBNEHWIA N NPOLECCOB;

* NPYMEHSATb Ha NPaKTMKe NOMyYeHHbIE OaHHbIE.

4.2 TemaTuka KypcoBom paboTbl (npoekTta): 1. OnpegeneHne 3C ranbBaHN4YECKOro anieMeHTa
2. KoHcTaHTbl MOHM3aumMmn cnabbix KACHOT U criabblX OCHOBaHWUI

3. OnpeaeneHne KOHCTaAHT KUCMOTHOCTU METOAOM MOTEHLMOMETPUYECKOrO TUTPOBAHMS

4. OnpegeneHne KO3OULMEHTOB aKkTUBHOCTU PasfiMyHbIX BELLECTB

5. peHTudumkaumnsa sewects pedpakTtomeTpuy4ecknm MeTogaom

4.3 TpeboBaH1A K BbINOSIHEHUIO U NpeACcTaBNeHUI0 pe3yrbTaToB KypcoBOW paboThl (NpoekTa):

KypcoBass paboTa BbINOMHAETCA CaMOCTOSTENbHO MOA4 PYKOBOACTBOM rMpenogasatens kadegpbl B BuAae
uccnenoBaTenbCcko-aHanuTM4yeckoro o063opa, € uMcnonb3oBaHWeM Y4yebHO-MeToaMYecKMX Mocobun no  BbINOMHEHUIO
KypcoBbIX paboT M Hay4yHO-TEXHUYECKON WHMOPMaLun, OTEeYeCTBEHHOro W 3apybexHoro onbiTa MNo TemaTtuke
uccrenoBaHus

PesynbTathl nNpeacTtaBnsiOTCs B Buae OT4yeTa MO KypcoBow pabote, obvemom 20-25 cTp., cogepxailero
cneayowme obsiszatenbHble 3NeMeHThl:

-3afaHve Ha KypcoByto paboTy,

-rpacouk BbINOMHEHUSI KYPCOBOW paboThl, Llenv 1 3afjayu,

-nepeyeHb pa3nenoB HeO6XoaAMMbIX Ans pas3paboTKu:

- BBeJeHue



-0630p nuTepatypbl No Teme
-3KCNepuUMeHTarnbHasi YacTb
- obcyxaeHve pesynbTaToB

- BbIBOAbI

-6ubnuorpadn4eckMin CnnMcok
- KypcoBasi paboTa JormkHa ObITb UNMCTPUPOBaH Tabnuuamu, rpadmkaMmn, cxemamm u T.M.

CTygoeHT npepacTtaensieT KypcoBylo paboTy B cOpoLutopoBaHHOM BuAe,

KypcoBoro npoekrta. Cpok caaum — 3a 15 gHer Jo 3a4eTHOW Hedenw.

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oueHNBaHUA OBYYEHUA

Koa komneteHunn

MokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘-IeHI/IF|

OTl1K-1

1. VimeeT npeactaBneHne o6 OCHOBHbIX 3aKOHaX M COOTHOLUEHUSX (OU3NYECKON
XUMUM, crnocobax MX MPUMEHEHUS AN pelleHUsl TeopeTMdecKUX W MNpUKNagHbIX
3adad, ponu U3NYEecKonm XMMUM Kak TeopeTudeckoro dyHOaMeHTa COBpPEeMEHHON
XUMUM U MPOLLECCOB XMMUYECKOWM TEXHOMOMN.

2. lNporHosupyeT BnNUsHWE pasfnuyHbiX (PaKTOPOB Ha XMMWYECKOe paBHOBECWe, Ha
dasoBoe paBHOBecCMe, Ha paBHOBECME B pacTBOpax 3MeKTPONUTOB, Ha NoTeHuman
anektpogoB M 3AC ranbBaHUYECKMX 3MEMEHTOB, Ha HamnpaBneHne W CKOpOCTb
XUMUYECKMX PEaKLMN; COCTaBMnsATb KUHETUYECKNE YPaBHEHUS AN KMHETUYECKU
NPOCTbIX peakuui, KrnaccuuumpoBaTb 3SMeKTpoAbl U 3MNEeKTPOXUMUYECKUE Lienu,
Nonb30BaTbCA CNPaBOYHON NUTEPATYPON N0 PUINYECKON XUMUK.

3. [OeMOHCTpupyeT  HaBblkM  MPOBEOEHUSI  TUMOBbLIX  (PUIMKO-XUMUYECKUX
uccregoBaHWA M HaBblKaMy  peLleHust TUMOBbIX 33dady B 06nacT XMMU4YECKOW
TepMogMHaMnkn, asoBbiX paBHOBECUMA M (Pa30BbIX MNEepexonos, 3IANEKTPOXMMUN,
XUMUYECKON KNHETUKN.

Orl1K-2

1. WmeeT npeactaBneHve O 3akoHax U3NYECKON XUMUK, 3aKOHOMEPHOCTSX
npoTekaHus U paBHOBECUSA OTAENbHbLIX KIacCOB XMMWYECKUX peakumi U CBA3b ITUX
3aKOHOMepHOCTEN C OCOBEHHOCTSIMU BHYTPEHHEro CTPOEHUSA MOMeKyn OTAEeNbHbIX
rpynn XMMMYECKUX COEANHEHUNA.

2. Wcnonb3ayeT 3aKkoHbl (U3MYECKOW XUMUK, TepMoAMHaMUYeckune CrpaBOYHble
OaHHble M pe3ynbTatbl (PU3MKO-XUMUYECKOro 3JKCNepuvMeHTa [ANna onpegeneHus
HanpaBneHus XMMUYECKUX peakuuin, ANA BbIYUCIIEHWS PaBHOBECHOrO BbIXOAA
NPOAYKTOB, onpefeneHnss TennoBbiX 3deKToB peakuuin; onpepeneHnst KOHCTaHT
CKOPOCTEN XUMUYECKUX peakunid pasnuuHbIX MOPSAKOB W 3HEprun aktueauum u
MCMNonb30BaTb MOMyYeHHble pe3ynbTaThl ANA peleHus 3agad npodeccroHanbHon
0edATenbHOCTU.

3. [deMoHCTpupyeT HaBblkM aHanuM3a W pacdeTa TepMoAMHaMUYECKUX MapameTpoB
(PUNKO-XUMUYECKMX  MPOLIECCOB, METOOAMKOM U TEXHWKOM  nabopaTopHOro
KCrneprMeHTa.

5.2 Cucrtema n KputTepum oLeHUBaHUA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

LLikana oueHuBaHna

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnunyHO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX 3aKOHOB (OM3MYECKON XUMUW,

Kputnueckoe " pasHOCTOPOHHEE
CcBOBGOAHO OpMEHTMPYEeTCA B  OCHOBHbIX

paccmoTpeHune BOMPOCOB,
MOHATUSAX, TEPMMHAX W OnpeaeneHnsx .

cBMOeTenbLCTBYoLLEE o 3HaYUTENBLHON

npu OTBETE; YCBOWUM OCHOBHYHK M 3HAKoM C
OOMNOJSTHUTENBHOM  NNTEPATYpoOn;  MOXeT

00BACHUTDL B3aMMOCBS3b OCHOBHbIX
3a0aHNs  MOSTHOCTbKD ~ COOTBETCTBYET
(PM3MKO-XMUMNYECKNX  3aKOHOB [ nx
_ | TpeboBaHnAM. 3agaHme BbINOSHEHO BEPHOBCE
3Ha4yeHne ans nocregytowen
. . | 3apaHus, npeaycMOTPeHHbIe cdopmamm
npodeccnoHanbHom [esaATenbHOCTY;
KOHTpOIs

NposiBNsieT TBOPYECKME CMOCOBHOCTU U
LUMPOKYID 3pyAMUMIO B UCMOMb30BaHMU
y4yebHoro matepuana.

4 (xopoLuo)

OO6yuvaroLwmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  3aKOHOB
dU3nNYeCcKon XuMUKW, OpUEHTUpyeTCca B
OCHOBHbIX MOHATUAX W  ONpeAeneHusx;
YCBOWUIT OCHOBHYIO NnuTepaTypy; Oonyckaet
He3HaunTenbHble MorpeLIHoCcTn npu
OTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIo

PaboTa BbIMNOJIHEHA B COOTBETCTBUU

3amMedaHnammn

npenogaBartesnio — pPyKOBOAUTESIHO

camocTosATeNnbHOM paboTe ¢ MCTOYHMKaMWU.
KauyecTBO  MCNONMHeHMst  BCEX  SNEMEHTOB

3aJaHuemM. NmetoTcs oTAenbHble
HECYLLIECTBEHHbIE OLUMOKM WKW OTCTYNSEHUS
OoT npaBun odopmreHus paboTbl. 3agaHue
BbIMOSTHEHO c He3HaYnTENbHbIMU




6uneta W OONOMHWTENbHbIE  BOMPOCHI
npenopasaTens.
O6yvatowmics nokasbiBaeT 3HaHUA

yyebHOro MaTepuana B MUHMMAnNbHOM
obbeme; MoXeT COPMyNMpoOBaTh 3aKOHbI

dusmyeckon XUMUU, MOHATUS n | 3agaHne  BLINOMHEHO  MOMHOCTBIO, HO C
onpegeneHnsi, HO Mpu 3TOM, [JOMyckas | MHOrOYUCNEHHbIMU CYLLEeCTBEHHbIMU
3 (yooBnetBopuTensHo) | Gonblioe Konu4ecTBo | owmbkamun. Tpu 3TOM HapylleHbl npasuna
HeMnpuHUMNUanbHbIX OWWOOK; 3HAaKOM C | ObOpPMIIEHUS UMM CPOKU  MpedcTaBreHus
OCHOBHOM nutepatypon; ponyckaeTt | paboTbl.
CylleCTBEHHble OlWMWBKMn B OTBEeTe Ha
3K3aMeHe, HO MOXeT YCTPaHUTb MUX Noj
PYKOBOACTBOM MpenogaBaTensi.
OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHSA 3HaHWSA AUCLMMNIWUHBI;, HE MOXeT
copMynupoBaTb ~ OCHOBHblE  3aKOHbI
_ ) OTcyTtcTBME OfiHOTrO unm HEeCKONbKNX
dusmyeckon XMWY, nrnoxo
obs3aTenbHbIX  3NEeMeHTOB  3afdaHusi, nmbo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
) . | MHOroumcneHHele rpybble owubkn B paboTe,
onpefeneHunsx; Mioxo 3HaKOM C OCHOBHOW
o nn6o rpyboe HapyLleHue npasun
2 nuTepaTtypow; AonyckaeT Mpu OTBeTe Ha
ohopMIEeHNs WU CPOKOB  MpeAcTaBeHust
(HeyOoBnNeTBOPUTENBLHO) | 9K3aMeHe CyLLEeCTBEeHHble OLKNOKM 1 He pa6oT!
MOXeT  yCTpaHUTb WX  Jaxe  noj ) .
Mpeacraenenne 4Yyxon paboTbl, nnarvat, nnbo
PYKOBOACTBOM MpenogaBaTernsi.
OTka3 OT npeAacTaBneHus paboTbl. 3agaHve
MMonbiTka  CMAMCbIBaHWS,  MCNONb30BaHMWS

HepaspelUeHHbIX TEXHUYECKUX YCTPOWCTB
WNn Nonb30BaHWE MOACKA3KOW Apyroro
yerioseka.

BbIMOJIHEHO HEBEPHO

3a4yTteHo

Ob6yuvatomiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX duranyeckmnx 3aKOHOB,

cBOOOAHO OpMEHTMPYETCS B  OCHOBHbIX
MOHATMAX, TepMUHaX W OnpeaeneHunsx;
ycBoun OCHOBHYIO " 3HaKoMm c
OOMNOSTHUTENBbHOW  NNTEPATYPoOn;  MOXeT
06BbACHUTL B3aMMOCBSA3b OCHOBHbIX
PM3NYEeCKUX 3aKOHOB M UX 3HadeHue Ans
nocnegytoLlen npodeccnoHanbHowm
OesTenbHOCTW;  MpOSABNSAET  TBOpYeCKue
CMOCOBHOCTU B UCMOMb30BaHUN Yy4ebHOro
MaTepuana.

He 3a4teHo

OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHUSI AWUCLMMINHBLI, HE MOXEeT
ccopMynupoBaTb OCHOBHblE hU3MYECKne
3aKOHBbI; nnoxo OopueHTUpyeTCs B
OCHOBHbIX MOHATMSIX W  onpegeneHusx;
MSIOXO 3HAKOM C OCHOBHOW nMTepaTypoW;
JornyckaeT npuv OTBETE Ha 3a4eTe
CYLLeCTBEHHble OWnbKM ©n He MOoXeT
YCTpaHUTb WX [axe MNoA PYKOBOACTBOM
npenogaearens.

5.3 TunoBble KOHTPOJbHbIE 3ag4aHUA n/unu nHble MaTepuanbl, nCnofb3yeMble 4515 OUEeHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n dopMynnpoBKN BONpOCoOB
Cemectp 4

1 Yrto Takoe dusnyeckasa Xmmmus, 4To nsyyaet uanydeckaa xmmmua? 3HaveHne bmandeckon xmmmmn. Bellectso un
€ro CBOWCTBa.

2 YUTo Takoe xumuyeckas TepMoguHaMmKa U YTo OHa n3ydaeT? YTo Takoe TepMoauHamMuyeckasi cuctema?
Kakne ObiBalOT TepMOAMHaMMYECKNE CUCTEMBI?

3 PaboTa, TennoTa, ¢asa, TepMogMHaMUYECKUIA NPOLLECC, BUABI TEPMOLMHAMUYECKMX MPOLECCOB? YCNoBus
npoBefeHus npoLeccoB? YTo Takoe napameTpbl COCTOAHNA?

4 TepmoanHaMmmyecknin LMKN? YpaBHEHNE COCTOSIHUS CUCTEMbI. YTO Takoe BHYTPEHHSASA 3HEPIrUS CUCTEMbI?
Kakue 6biBatoT hopMbl Nepeaayn sHeprum?




TepmoguHamuyeckoe paBHoBecue. MetactabunbHoe paBHoBecue. [pu3Hakm TepMOgNHAMUYECKOTO

5
paBHOBeCHS.

6 lMepBoe Hayvano (3akoH) TepMoauHaMuKN. POPMYNUPOBKM U MaTemMaTUyeckoe BbipaXeHne NepBoro Havana
TEPMOAMHAMUKM.

7 TennoemkocTb Npu NOCTOSIHCTBE pPasfM4YHbIX MAapaMeTPOB M Cnocobbl ee pacyeTa.

8 MpunoxeHue NepBoro Havana (3akoHa) TEpMOAUHAMMKM K MpoLeccam MaeanbHOro rasa npu NOCTOsIHCTBE
O[HOTO 13 NapameTpoB.

9 MpunoxeHue nepBoro Hayana (3akoHa) TEpMOAUHAMMKM K MpoLieccaM HarpeBaHust (OXNaxaeHus ) B
pearnbHbIX CUCTEMAX.

10 MpunoxeHue nepBoro Hayana (3akoHa) TepMoAUHaMMKM K MpoLeccam U3MEeHEHUs arperaTHoro COCTOsIHUSA
BeLlecTBa.

11 MpunoxeHue NepBoro Hayana (3akoHa) TepMOOUHAMUKM K XMMUYECKMM peakuusM. 3akoH 'ecca v crneacrteume
13 Hero. Micnonb3oBaHue 3akoHa ['ecca NpMMEeHUTENBHO K pacveTy TeNNoBbIX 3 dEKTOB.

12 OHTanbnus. PacyeT TennoBoro achdekra npu cTaHAapTHLIX YCNOBUSX.

13 PacueT Tennosoro addekta u 3HTponum peakumm npu nmnobon Temneparype. 3akoH Kupxroda.

14 MocnegoBaTenbHOCTb BbIYMCIIEHUS TEMMOBOro achdekTa peakLmm npu nobdon temnepaType.

15 OkcnepuMeHTanbHoOe onpeaeneHme TenmnoBbiX 3hdEKTOB.

16 BTopoe Havano TepmoguHamunkn. opmynuposka. Ero matemaTuyeckoe BblpaxeHue.

17 BeuHbin gBuratens BToporo poga. Cxema paboThl peanbHON TENNOBOW MalUVHBI.

18 WpeanbHas mawunHa KapHo (umkn KapHo) u ee KINA. Teopema KapHo.

19 BTopoe Havano tepmognHamuki. CaMonpomn3BosibHbIE NPOLECCHl. AHTPONUSA U ee cBoKcTBa. MNpuBeaeHHoe
Tenno.

20 PacuyeT sHTponuu ons peanbHbIX NpoueccoB. PacyeT sHTponum n3obapHOro HarpeBaHus (OXnaxaeHus)
BeLlecTBa.

21 PacyeT sHTponuu Ans peanbHbIX nNpoueccoB. PacyeT sHTponuu chasoBbIxX NpeBpaLLeHnii 1 U3MEeHeHUs
arperaTtHoOro CoCTOSIHUS.

29 PacueT aHTponuu onsa peanbHbIX NpoLeccoB. XuMmnyeckue peakuuu. MNMoctynar MNnaHka. TpeTuin 3akoH
TEPMOAMHAMUKM.

23 TepmognHamuyeckne NpusHaKu camonponsBorbHOCTU NPOTEKAHUSA NPOLIECCOB 1 paBHOBECUSA B CUCTEMaX Npu
NOCTOSIHCTBE OTAEMbHbIX NapameTpoB. QHeprusa Mbbca. SHeprua Nenbmronbua.

24 XuMunyeckuin noteHuman. BeluncneHme xmummuyeckoro noteHumana.

o5 PaBHOBeCHbIe COOTHOLLEHMSA Npy a3oBbIX Nepexoaax. YpasHeHue Knayaunyca-Knanerpona. Cnocobbl
peleHus ypaBHeHnsa Knaysunyca-KnanenpoHa.

26 CpoacTBO XMMNYECKOW peakLMn 1 ero pacyer.

27 KoHcTaHTa paBHOBeCUs U ee CBSI3b M3MeHEeHneM aHeprnm [Mboca. YpaBHeHne nsotepmbl BaHT-Iodda.

28 KoHcTaHTa paBHOBECUS 1 ee 3aBMCMMOCTb OT TemnepaTypbl. YpaBHeHue nzobapsl BanT-Ioddha. 3akoH
Jlannaca.

29 MocnepoBaTenbHOCTb pacyeTa XMMUYECKOro cpoacTea (M3MeHeHus aHeprum Tnbbca) peakuun.

30 Xnmunyeckoe paBHoBecre. KoHCTaHTa paBHOBeCUS ANs ra3os, pacTBOPOB.

31 Mopspok pacyeTa TeOpeTUHECKOro BbIXoAa NPOAYKTOB 06paTMMbIX peakLni, UCX0As U3 YUCTIEHHbIX 3Ha4YEHUIA
KOHCTaHT paBHOBECUS.

32 Ceasb mexay Kp, Kc, Ka, Kn . OnpegeneHue KOHCTaHT paBHOBECUSA ANsi TOMOrEHHbIX U reTeporeHHbIX
peakumn.

33 YcnoBus paBHOBECKS B reTeporeHHbIX cucteMax. YpasHeHue Knaysunyca-Knanenpona anst npoueccos
ucnapeHus u cyébnumaumm.

34 PasbaBneHHble pacTBopbl. TeMnepaTypa KpucTannusauuy pasbaBneHHbIX pacTBOpoB. [uarpamma COCTOSAHMS
O[HOKOMMOHEHTHbIX CUCTEM.
Xumuyeckasi KnHeTka. CKOPOCTb FTOMOTEHHOM XMMUYECKON peakummn 1 ee 3aBUCUMOCTb OT PasfinyHbIX

35 akTopoB? KoHCTaHTa cKopocTu peakumu. YpaBHeHue AppeHuyca. Cnocobbl perynmpoBaHmsi CKOpoOCTH
rOMOreHHON peakuuu.

36 CKOpOCTb reTeporeHHoON Xxummdeckomn peakumm. 3akoHbl Prka. Cnocobbl perynnpoBaHnsi CKOPOCTH
reTeporeHHon peakumu.

37 [aeneHune napa Hag pacTtBopoM. OTHOCUTENBHOE MOHWXKEHNE AaBfIEHUS HACLILEHHOrO napa B 3aBUCUMOCTU
OT KOHLIEHTpaLMn pacTBOPEHHOTO BELLECTBA.

38 OnpepgeneHne MOMNeKynsipHOro Beca pacTBOPEHHOro Bellectsa. Kpnockonus. 36ynnmockonus.

39 3akoH Payns, ero npaktnyeckoe npumMeHeHume.

40 3akoH "'eHpwn, ero npakTM4ecKoe NpuMeHeHue.

41 3aBNCMMOCTb TeMMepaTypbl KUMEHUS 1 TEMMepaTypbl 3aMep3aHns PacTBOPOB OT KOHLEHTpaLUK.

42 TepmoguHamuyeckasi knaccudukauust pacteopoB. Vicnonb3oBaHne MOAenu perynsipHbiX pacTBOPOB.

43 XvMnyeckuin noTeHunan KOMMOHeHTa pacTeopa A8 naeansHOro 1 peanbHOro pacteopa.

44 AKTUBHOCTb KOMMOHEHTOB pacTBOPOB (pacnnaBoB), pacyeTbl KOIMPULNEHTOB aKTUBHOCTY.




45 |AKTI/IBHOCTb KOMIMOHEHTOB pacTBOPOB (pacnnaeoB), pacyeTbl KO3PHULMEHTOB aKTUBHOCTY.
Cemectp 5

46 OCHOBHbIE NOHATUA U onpezenexns (TepmoanHamunyeckas cuctema, roMOreHHasi U reTeporeHHasi CUCTEMB,
¢asa, KOMNOHEHT, YNCNO cTeneHen ceoboabl, BeLecTBO, pacTeop). [pasuno gas M'mbbca.

47 OLHOKOMMOHEHTHbIE CUCTEMbI U UX NCMONb30BaHME.

48 [BYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbIE CUCTEMbI U UX UCMONb30BaHNE.

49 [BYXKOMMOHEHTHbIE KOHAEHCUPOBAHHbLIE CUCTEMbI U NX UCMOMNb30BaHUE.

50 lMocTpoeHue aMarpamm COCTOSIHUSI ABYXKOMMOHEHTHbIX KOHOEHCUPOBAHHBIX CUCTEM MO AAHHBIM
Tepmorpaduyeckoro aHanmsa.

51 TpexKoOMMNOHEeHTHblE CUCTEMbI U UX UCNONb30BaHMWeE.

52 BogHo-coneBble cuctembl U X OCOOEHHOCTU.

53 ONeKTPOXMMUA aneKkTpoxnMmnyeckme npoueccobl. OCOBEHHOCTU ANEKTPOXNMMUYECKMX NPOLLECCOB.

54 MpoBOAHWKM NEepBOro U BTOPOro poaa.

55 AnekTponuTbl. PacTBopbl 3nekTponuToB. nccoumaumns n conbBataums.

56 OcobeHHOCTU anccoumauum cunbHbiX 1 criabbix anekTponuToB. KoHcTaHTa avccoumaunm.

57 3akoH pasbasneHus OcTtBanbga. TepMmuyeckue acpdekTbl B pacTBOPAx ANEKTPONMTOB.

58 XvMunyeckoe paBHoBecue npu anccoumauum Bogel. pH pacteopa. loHHOe npousseneHue Boabi.

59 AkTUBHOCTL. KOadh(pmumMeHT akTMBHOCTU. 3aBUCUMOCTb KO3 ULIMEHTA aKTUBHOCTM OT KOHLIEHTpaLUuMK.

60 MoHHasa cuna pacteopa. YpaBHeHue [ebas-Xiokkens.

61 PaBHoBecure npu rugponuse conen.

62 PaBHoBecue B BydepHbix pacTBopax. bydepHas emkocTb. 3HadeHne GydepHbIX pacTBOPOB.

63 PaBHoBecKe B HachILLEHHbIX pacTBopax. [pon3seaeHne pacTBOPUMOCTMH.

64 MpoxoxaeHue Toka Yepes pacTBopbl. CxemMa ABMKEHUS MOHOB U 3MEKTPOHOB MPU 3NEKTPOnm3e.

65 PaBHoBecne 6ydepHbIX pacTBOPOB U HACbILEHHbIX PacTBOPOB.

66 HepaBHoOBeCHbIE siIBNeHUs B pacTBOPax 3NEKTPONUTOB Npu NPOXOXAEHNE ToKa Yepes pacTeop.

67 OcTadeTHbIN MexaHM3M nepeaayn MOHOB NPOTOHOB B BOAE.

68 Yucna nepeHoca. OTHOCUTENbHBIE CKOPOCTU OBUMXXEHMS NOHOB.

69 OnNeKkTponpoBOAHOCTb AMeKTponuTa. 3aBUMCMMOCTb SMEKTPONPOBOAHOCTU OT PasnuyHbIX hakTopoB.

70 M3mepeHune akcnepmMeHTarnbHbIX METOAO0B ANIEKTPONPOBOAHOCTH.

71 YaenbHasa anekTponpoBOAHOCTb.

72 OKBMBanNeHTHas 3NeKTPONPOBOAHOCTb.

73 3aBMCMMOCTb 3KBMBaNEHTHOWN 3NEKTPUYECKON NPOBOAMMOCTM OT KOHLEHTPALIMUN ANSA CUMbHBIX U criabbix
3NEeKTPONMTOB.

74 M3mepeHune anekTponpoBoAHOCTU 1 ee NpUKNagHoe 3HaYeHue.

75 PaBHOBECHbIE 3N1EKTPOAHbIE MPOLECCHI. DNEKTPOXUMMNYECKUI NOTEHUMAN.

76 OnekTpoa. ANeKTpoXMMmnyeckas Liemnb. INEKTPOXMMUYECKan peakuust.

77 CTpoeHune OBOMHOIO 3NEKTPUYECKOro crosi. BO3HMKHOBEHME 3MEKTPOXMMMYECKOrO NoTeHUnana.

78 "anbBaHM4Yecknii anemeHT. Cxema 1 NpUHUKMN paboTbl ranbBaHNYECKOro af1IeMEeHTa.

79 MonyanemeHT. ANeKTpoa CpaBHEHNUS.

80 3aBncMMOoCTb 3NEKTPOAHOTO MOTeHLMana oT akTMBHOCTM COOTBETCTBYIOLUNX MOHOB B PacTBOPe. YpaBHeHue
HepHcta. CTaHaapTHbIN 3NeKTpOoAHbIM noTeHuman. Cuctema 3HakoB AN CTaH4aPTHBIX NOTEHLMAarnoB.

81 TepmognHamuka o6paTMMbIX SNEKTPOXMMUYECKUX CUCTEM.

82 AnekTpoabl 1-0ro 1 2-oro poaa, ra3oBble 3MEKTPOabI.

83 BoaopoaHbI 3NeKTpoa 1 ero UCnosib3oBaHue.

84 OKNCNNTENBHO-BOCCTAHOBUTENbHbIE, MOHOOOMEHHbIE 3NEKTPOAbI.

85 XumMunyeckme Lenu nepBoro U BTOPOro poaa, Nx npakTmyeckoe 3HadeHme.

86 TonnueHbIN arnemeHT. Cxema 1 NpuHUMN ero paboTsbl.

87 AkkymynaTopbl. Cxema 1 npuHUMn ux paboThbl.

88 KoHLEeHTpauMOHHbIE Lienu.

89 MoTeHUMOMETPUS 1 ee NpakTUYeckoe NpuMeHeHne. HepaBHOBECHbBIE SNMEKTPOAHbIE MPOLLECCHI.

90 Konu4yectBeHHble nokasatenu anektponuaa. 3akoHbl ®apages.

91 AnekTpoxmMmnyeckas Kopposvs MeTasnsos.

92 OnNeKTPOKUHETUYECKNE METOAbI 3aLLUTBLI METANSIOB OT KOPPO3MU.

93 PacueTHble hopMyrbl B 3NIEKTPOXUMMUYECKMX NPOLIECCAX.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

1. CTtaHgapTHble SHTanNbNUKU cropaHusa rpacmta U anmasa B KUCIOPOoAEe COOTBETCTBEHHO paBHbl: -94,05 un -
94,5 kkan/monb. Yemy paBHa TennoTa npeBpalleHust rpaduta B anmas?

2. Mpn 200 rpag. Uenbcua gna peakumm BaS0O4 + CO32- = BaCO3 +S042- Gaput BUTEPUT HOpMarbHOe
XnMmmnyeckoe cpoacTeo paBHo -1400 kan. Yemy paBHa KOHCTaHTa paBHOBECUS peakuun?

3. CkpblTag TennoTa ucnapeHus Boasl paBHa 9,7 kkan/monb. Boga kunut npu temnepatype 120 rpaa. Lenbcus

noA AaBreHnem...

5.4 MeTognyeckue maTepuansl, onpegensiowue npoueaypbl OLleHMBaHUA pe3yribTaToB 00y4eHus
5.4.1 YcnoBusa gonycka o6y4aroLerocs K NpoMexxyTouHOW aTrectaumMm U NopsAoK IMKBUAALMU aKagaeMU4ecKon

3aA40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum pernaMmeHTUMpPOBaHO JoKanbHbIM HopmaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLnxXcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaLMmu No QUCLUNIMHE

YcTHasa +

MncbmeHHasn +

KOMHbI‘OTepHoe TeCTupoBaHue

5.4.3 Ocob6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUNimHe

B0O3MOXXHOCTb MONBb30BaTLCS CMPABOYHBIMU TabNMLAMK, KanbKynsaTOPOM;
Bpems Ha noaroToBKy oTBeTa No 6unety 45 MUHYT.

NHas

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuebHasa nutepaTtypa

ABsTOp

3arnasue

M3patenbCcTBO

| lon nspaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Epemun B. B. (u gp.) |OcHOBbI hnanyeckon Xumuu https://ibooks.ru/rea
(OneKkTpoHHbIE  pecypc) ding.php?
yyebHuK : B 2 4. Y. 2 M 126 short=1&productid=
Teopusa. — 5-e wnsgaHue, Ocksa. Jlabopatopu 2019 373280
nepepab. u pgon. (an.). — 3HaHmn
(Yyebnnk  gns BbiCLLEN
LLKOSbI)
EpemuH B. B. (M ap.) |OcHoBbI bU3nYeckon Xumum https://ibooks.ru/rea
(OneKkTpoHHbIE  pecypc) ding.php?
y4yebHMK : B 2 4. Y. 1 M a6 short=1&productid=
Teopua. — 5-e wusgaHue, ocKBa. JlabopatopA 2019 373279
3HaHUN
nepepab. u pgon. (an.). —
(YuebHuk  gns BbiCLLEN
LLKOSbI)
6.1.2 lononHuTenbHas yyebHasa nutepatypa
AW. CmupHosa, T.A.|®dusmyeckas xumus [TekcT]| M-Bo Hayku 1 BbICLIEMO http://nizrp.narod.ru/
CyctaBoBa, B.A. [4.1 : yueb. nocobue obpasoBaHusa PO, BLUTS 2019 metod/kaffizikollche
Nvnnn cnierynTq. - CIo. : m/1575930938.pdf
BWTS CMeryrnrTa
B.A.  JlunuH, A.WN. |DPusnyeckas XMMUSA. | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
CmunpHoBa, T.A. | OnekTpoxmmus: yue0. obpasoBaHus PO, C.- metod/kaffizikollche
CycraBsoBa nocobue MeTepb. roc. yH-T Npom. m/1598558238.pdf
TEXHOMNOIMN U an3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
AB. JlunuH, B.A.|®Pa3oBble anarpammbl M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlnnnH [TekcT]: yuebHoe nocobue Hayku P®, CMNGITYPI. — 2015 metod/kaffizikollche
Chne.: CrerTypri m/7 .pdf
B.A. JlunuH [n gp.] Xnmunyeckas M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TepMoanHaMumKa [TekcT]: Hayku PO, BLUT3 2017 metod/kaffizikollche
y4yebHoe nocobue cnerynTa. — CNne.: m/Khimicheskaya_te
BWTS CMerynTa rmodinamika.pdf




B.A. IlunuH [v gp.]

3agaun  no  XMMWUYECKON M-Bo obpasoBaHus n http://nizrp.narod.ru/
TEpPMOAMHAMMKE [TekcT]: Hayku PO, BLUT3 2017 metod/kaffizikollche

y4ebHo-npakTnyeckoe cnerynTta. — CMe6.: m/Zadachi_po_Khim
nocobve BWTS CMerynTa _t-d.pdf

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmnoTeyvHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-OMbnnoTeyHas cuctema «AnMbykey [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro nNporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHUA 06pa3oBaTeNbHOro
npouecca no gUcUUnIInHe

Ayautopus OcHalleHue
AnekTpuyeckas MeLLuarnka, BbITS)KHOWN wkad, aHanuTuyeckne BECHI, KpuocrTar,
5-229 HarpeBaTenbHble  NAWTKA, KanopuMEeTpbl, KOHAYKTOMETp, YyCTaHOBKa AN  U3MepeHus
3NEKTPONPOBOOHOCTH, ANeKTponmaep. MarHuTHble MeLlarnku, konboHarpesaTtenu,
pedpakTomMeTp, NONAPUMETP
MynbTumeauinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y Py, P

ayauTopus




