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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;

2 KOMMNMETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnocob6eH nsyyartb, aHanIM3MpoBaTb, MCMOJIb30BaTb MeXaHU3Mbl XMMUYECKUX PeaKLuin, NPOUCXoaaLLmx
B TEXHOJOMMYeCKMX NpoLeccax U oKpyXxarLiemM Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHUN BeLLecTBa,
npupoae XMMU4eCKOU CBA3U U CBOMCTBAX Pa3fNYHbIX KNacCOB XMMMUYECKUX IIeMEeHTOB, COeAUHEeHUN,
BeLlecTB U MaTepuanoB

3HaTb: OCHOBHble 3aKOHbl M COOTHOLUEHMS CbVISI/I‘-IeCKOVI XUMnn (XI/IMVI‘-IeCKOVI TepMOANHAMUKKN, IIEKTPOXUMUN,
XUMWNYECKON KMHETUKW, OCHOBDI (ba3OBbIX paBHOBeCMVI n nepexo,qos), cnocobbl  ux NnpUMEeHeHnA AOnda peleHunsa
TEOPEeTUYECKMX N NpuknagHbiX 3aga4d, posb (*)VI3I/I‘-IeCKOl7I XUMUN KaK TeopeTn4eCcKoro quH,qameHTa cospemeHHon XM "
npoLeccoB XUMUYECKOW TEXHOMOMMN.

YMeTb: NpOrHo3MpoBaTb BMAWUSHWE pasfnMYHbIX (DAKTOPOB Ha XMMUYECKOe paBHOBecue, Ha a3oBOe paBHOBeCHE, Ha
paBHOBecMe B pacTBOpax a3NeKTponuMToB, Ha noTeHuuan anektpogoB u 3[C ranbBaHUYECKMX 3MNEMEHTOB, Ha
HanpaBneHne N CKOPOCTb XUMUYECKUX peakuUn; COCTaBNATb KMHETUYECKUE YpaBHEHUS ANS KUMHEeTUYECKU NPOCTbIX
peakuui, knaccuduuupoBaTb 3MEKTPOAbl U 3MEKTPOXMMUYECKMEe Lenn, Morib30BaTbCs CApaBOYMHOW NUTepaTypon no
uM3MyYeckon Xummnu.

BnapeTtb: HaBblkamu npoeegeHna TUMNoBbIX d)M3VIKO-XVIMVI‘-|eCKMX ncernegoBaHMm M HaebiKaMu peweHna TMNoBbIX 3ag4ady B
obnactu xummn4yeckom TepmMmoanHaMuKu, d)a3OBbIX paBHOBeCI/II;I n (*)a3OBbIX nepexoaosB, 3NNEKTPOXUMUN, XUMUNYECKOM
KNHETUKN.

OlMK-2: Cnoco6eH ucnonb3oBaTb MaTemaTuyeckue, pusnyeckue, hMsaMKo-XxmumMm4eckne, XuMn4eckmue metToabl
Ons pelueHUs 3agay npodeccUoHanbLHoON AeAaTenbLHOCTH

3HaTb: 3aKOHbl (OU3NYECKON XMMUW, 3aKOHOMEPHOCTM MPOTEKaHWs U PaBHOBECUSI OTAENbHbLIX KNAaCCOB XMMUYECKUX
peakuuMin M CBSI3b 3TUX 3AaKOHOMEPHOCTEN C OCOBGEHHOCTSIMU BHYTPEHHEro CTPOEHMSI MOMEeKyrn OTAeNbHbIX Tpynm
XUMUYECKNX COEQUHEHUI.

YMeTb: MCMonb3oBaTb 3aKOHbl  OU3NYECKOW XUMUKM, TepMOAMHAMUYecKue CnpaBoudHble [aHHble W pe3ynbTaThbl
PUNKO-XUMMYECKOTO  3KCMEPUMEHTa ANs  onpefeneHns HanpaBneHus XUMUYECKUX peakuui, AOns  BblY4UCHEeHUS
pPaBHOBECHOrO BbIXO4a MNPOOYKTOB, onpefernieHus TennoBblX 3EEKTOB peakuuin; onpeneneHns KOHCTaHT CKOpOCTen
XMMUYECKUX peakuuii pasnuyHbliX MOPSAKOB M SHEPrMu akTuBauuv W WUCMNOMb30oBaTb MOSyYeHHble pesynbTaTtbhl AnS
peweHns 3agady npodeccnoHanbHON AeAaTENbHOCTH.

BnageTb: HaBblkamy aHanusa v pacyeta TepMOAMHAMUYECKUX NapaMeTpoB U3NKO-XMMUYECKUX MPOLECCOB, METOAMKOMN
N TEXHKKOW NabopaTopHOro aKCnepuMeHTa.




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,

npenoaasarternto

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

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Mcnonb3oBaHne GanmnbHO-PEeNTUHIOBOM CUCTEMbI HE NPEAYCMOTPEHO.

6. OMMTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 Noka3aTenu oLueHuBaHUA

OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

OrnK-1

1. WmeeT npencTtaBneHne o6 OCHOBHbIX 3aKOHAX W COOTHOLUEHMSX U3NYECKON
XMMUK, crnocobax MX MpUMEHEHUs AN pelleHus TeopeTUYecKMX W MNpUKNagHbIX
3afadv, ponu U3MYECKOM XMMWUW Kak TeopeTudeckoro dyHoameHTa COBpeMEeHHOW
XUMUM U MPOLLECCOB XMMUYECKOWM TEXHOMOIUN.

2. TporHo3npyeT BNUSHUE pas3nNUuHbiX (PakTOPOB Ha XUMWUYECKoe paBHOBecwe, Ha
hasoBoe paBHOBeCME, Ha paBHOBECME B pacTBOpax 3SMeKTPONUTOB, Ha noTeHuman
anektpogoB M 3OC ranbBaHUYECKMX 3SMEMEHTOB, Ha HanpaBNeHUWE U CKOPOCTb
XUMUYECKMX pPeaKLMn; COCTaBnsATb KUHETUYECKNE YPaBHEHUS AN  KMHETUYEeCKU
NPOCTbIX peakuui, KrnaccuuumpoBaTb 3SMeKTPoAbl U 3MEeKTPOXUMUYECKUe Lenu,
Nonb30BaTbCA CMPaBOYHON NUTEpaTypon No PU3NYECKON XUMUK.

3.  [HemoHcTpupyet HaBbIKW nposefeHns TUMOBLIX  PU3UKO-XUMUYECKNX
uccrnegoBaHWn M HaBblkaMu  pelleHusl TUMOBbIX 3adady B 06nacT XMMU4ecKowm
TEePMOAMHAaMUKN, a30BbIX paBHOBECUN U (Pa30BbIX MNEPEXOOOB, 3INEKTPOXMMUN,
XUMUYECKON KMHETUKN.

OrK-2

1. VimeeT npegctaBneHMe O 3akoHax ((puU3NYEeCcKOM XUMUK, 3aKOHOMEPHOCTAX
NpoTEKaHUs U PaBHOBECUS OTAEMNbHbIX KNAaCCOB XMMUYECKUX peakuui U CBS3b 3TUX
3aKOHOMEpPHOCTEN C OCOBEHHOCTAMM BHYTPEHHErO0 CTPOEHUS MOMEKyn OTAEeNbHbIX
rpynn XMMMYECKUX COeANHEHUN.

2. Wcnonb3yeT 3akoHbl (PU3NYECKOW XUMUK, TepMOAMHaAMMYECKME CrnpaBoYyHble
OaHHble U pesynbTaTbl (PU3MKO-XUMUYECKOro 3KCNepuMeHTa Ang onpegeneHus
HanpaBneHuss XUMUYECKUX peakuumi, [Ans  BbIMMCIEHUS pPaBHOBECHOro BbIxoAa
NPOAYKTOB, onpeaenieHnst TennoBbiX 3EEKTOB peakuun; onpeaeneHnsl KOHCTaHT
CKOPOCTEN XMMUYECKUX peakuMin pasfnuyHbiX MOPSAKOB WM 3HEprum aktueauumn W
NCNoNnb30oBaTb MOSMyYeHHble pe3ynbTaThl ANA pelweHus 3agavy npodeccuoHanbHon
OedATenbHOCTN.

3. [eMoHCTpupyeT HaBblkM aHanusa W pacyeta TepMOAMHAMUYECKUX MnapameTpoB
PU3NKO-XUMNYECKUX  MPOLIECCOB,  METOAMKOM K TexHukon  nabopaTopHoro
3KCnepuMeHTa.

6.2 Cuctema 1 KpMTEpPUM OLLEHUBAHUA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA

pykoBoaAUTENO

YcTHOoe cobecenoBaHmne MNMucbmeHHas paboTa
Ob6yvatowmincs nokasbiBaeT
BCECTOPOHHEEe U rnybokoe  3HaHue
OCHOBHbIX 3aKOHOB (PM3NYECKON XMMUMU,
Kputuueckoe 7] pa3HOCTOPOHHEeEe
cBOOOHO OpMEHTMPYETCST B  OCHOBHBIX
paccMoTpeHune BOMPOCOB,
MOHATMSAX, TEepMMHAX W onpeaeneHusax J
. CBUAETENLCTBYOLLEE o 3Ha4YUTENBLHOM
npu OTBETE; YCBOWUIT OCHOBHYIO M 3HAKoM C .
o o caMoCTOsITENbHOM paboTe € UCTOYHMKaMM.
OOMONHUTENBHON  NMTepaTypor;  MOXET
5 (oTnn4HO) KauectBo  uMCnonHeHWa  BCeX  ANEMEHTOB
006bACHUTL B3aMMOCBSI3b OCHOBHbIX
334aHusl  MOJSIHOCTbD  COOTBETCTBYET  BCEM
PUMKO-XUMUYECKNX ~ 3aKOHOB U nx
_ | TpeboBaHuAM. 3agaHve BbIMONHEHO BEPHOBCE
3HayeHwue ans nocnegytoLlem
. _ | 3apaHus, npeaycMoTpeHHbIe dopmamm
npodeccnoHarnbLHom pestensHocTw; | oo
NposiBNsieT TBOPYECKME CMOCOBGHOCTU U P
LUMPOKYIO  3pyauLMIO B UCMOSIb30BaHUK
yyebHoro matepuana.
O6yuvarowmiics nokasbiBaeT [OCTaTOYHbIA | PaboTa  BbinonHeHa B COOTBETCTBMM  C
4 (xopoLwo) YPOBEHb  3HAHUM  OCHOBHbLIX  3aKOHOB | 3aJaHVEM. NmetoTcsa OTAEnNbHbIE
xopou PUNYECKON  XMMUKM, OPUEHTUPYETCH B | HECYLLECTBEHHbIE OWWOKM UNKU  OTCTYMNEeHus
OCHOBHbIX MOHATUSIX W onpedeneHusix; | oT npaeun  odopmreHnss paboTtbl. 3agaHue




YCBOWI OCHOBHYIO nuTepaTypy; AonyckaeTt

He3HaunUTeNbHbIE MOrpeLuHoCTU npv
BbIMOMHEHO c He3HaunTenbHbIMU
OoTBETax Ha BOMPOCHI 3K3aMEHaLWOHHOTO
3amMeyaHnaMn
buneta u [JOMONMHWUTENbHbIE  BOMPOCHI
npenoaasaTens.
O6yvatowmics nokasblBaeT 3HaHWS
yyebHOro marepvana B MWHUMaNbHOM
obbeme; MoxeT cOPMynUPOBaTb 3aKOHbI
dusmyeckon XUMUK, NOHATMSA n | 3agaHne  BbIMOMHEHO  MOMHOCTBID, HO C
onpeferneHnsi, HO Mpu 9TOM, [JOMyckas | MHOrOYUCIEHHbIMA CYLLEeCTBEHHbIMU
3 (yooBneTtsoputensHo) | 6onbLioe KonuyecTtBo | owmbkamu. [lpy 3TOM HapylleHbl npasuna
HenpuHUMNManbHbIX OLWMBOK;, 3HaKoM C [ ohopMneHus WnM  CPoKU  NpeacTaBrneHus
OCHOBHOW nuTepartypom; gonyckaeTt | paboTbl.
CyLLleCTBEHHblE OlWMOKM B OTBEeTe Ha
3K3aMeHe, HO MOXeT YCTpPaHUTb WX MNojA
PYKOBOZACTBOM Npernogasarensi.
OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHSA 3HaHUS AUCLMMNINHBI; HE MOXeT
copMynupoBaTb  OCHOBHblE  3aKOHbI
_ ) OTtcyTcTBUE ofHOro unm HEeCKOMNbKNX
dusmyeckon XMW, Mnrnoxo
06s3aTeNnbHbIX  3MEMEHTOB  3ajaHus, Nnnbo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
) . | MHOrouncneHHele rpybble owunbkn B paboTe,
onpeaerneHnsx; noxo 3HakoM C OCHOBHOW
o nnbo rpyboe HapyLieHue npasun
2 nuTepaTtypow; JonyckaeT npu OTBETE Ha
ohOpMMEHNss UNU  CPOKOB  MpeacTaBneHus
(HeyOoBneTBOPUTENbLHO) | 9K3aMeHe CyLLeCTBEeHHble OLWKNBKM 1 He paboTbl
MOXeT  yCTpaHUTb WX  Jaxe  noj ) o
MpencraBneHne Yyxon paboTel, nnarvat, nmbo
PYKOBOACTBOM Npenogasarens.
OTKa3 OT npeacTaeneHus paboTtbl. 3agaHue
MonbiTka  CMAMCbIBaHWS,  MCMNONb30BaHMWS

HepaspeLleHHbIX TEXHUYECKUX YCTPOMCTB
WU NONb3oBaHWe MOACKA3KoW  ApYroro
yernoseka.

BbINOJIHEHO HEBEPHO

3ayTteHo

OO6yuvatomiica nokasbiBaeT
BCECTOPOHHEE U [Nybokoe  3HaHWe
OCHOBHbIX duranyeckmnx 3aKOHOB,

cBOOOQHO OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX, TEepMMHAX W ONpeaeneHusx;
ycBoun OCHOBHYIO 7] 3HaKoM c
OOMOMHUTENbLHOW  NUTepaTypou;  MOXeT
00BbACHUTL B3aMMOCBSI3b OCHOBHbIX
PM3NYECKUX 3aKOHOB M UX 3HaYeHue Ans
nocnegytoLlen npoceccnoHanbHom
OEeATenbHOCTN; MposiBNsieT  TBOpPYECKue
CNOCOBHOCTM B UCNONb30BaHMM Yy4ebHOro
mMartepuvana.

He 3a4teHo

O6yvalowminca He WMMeeT [OCTaTOYHOro
YPOBHS1 3HAHWSI AWUCLUMMINHBI, HE MOXEeT
cchopMynupoBaTb OCHOBHblE U3MYeckue
38KOHbI; Nnroxo OpuEeHTUpYeTCSA B
OCHOBHbIX MOHATMSIX W  onpegeneHusx;
MSIOXO 3HAKOM C OCHOBHOW nuTepaTypoWu;
JornyckaeT npu OTBETe Ha  3a4eTe
CYLLIECTBEHHblIE OWWBKM U He MOXeT
YCTpaHUTb WX Aaxe oA PYKOBOACTBOM
npenoaaeatens.

6.3 TunoBble KOHTPOJIbHbIE 3aaHuA n/vnu nHble mMaTtepuanbl, UCnolsb3yeMble OANA OUeHKUN pe3ynbTaToB

oby4eHus

6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

DopmMynmMpoBKM BONPOCOB

Cemectp 4

€ro CBOWCTBaA.

YTto Takoe pmsmyeckas XMmMusi, UTO n3ydaeT msmdeckas xumns? 3HadeHmne pusnydeckon xmmmmn. Beluectso n

YTo Takoe xummuyeckas TepMoguHaMmKa U 4YTo OHa n3ydaeT? YTo Takoe TepMoauHamMuyeckasi cuctema?
Kakne ObiBaloT TepMOAMHaMMUYECKNE CUCTEMBI?

PaboTa, TennoTa, dasa, TepMogMHaMUYECKUIA NPOLLECC, BUAbI TEPMOAMHAMUYECKMX MPOLECCOB? YCNoBus
npoBefeHus npoLeccoB? YTo Takoe napameTpbl COCTOAHNA?




TepmognHamMuyeckuii LMkn? YpaBHEHUE COCTOSHMS CUCTEMbI. YTO Takoe BHYTPEHHSSI SHEPrus CUCTEMbI?

4 Kakne ObiBaloT hopMbl Nepeaayn aHeprum?

5 TepmognHamudeckoe paBHoBecue. MetactabunbHoe paBHoBecue. [pusHakm TepMogMHaAMUYECKOro
paBHOBeECHS.

6 MepBoe Hayvarno (3akoH) TepMoauHaMUKN. POPMYNMPOBKM U MaTeMaTUYECKOe BbipaXXeHne NepBoro Havana
TEPMOAMHAMUKU.

7 TennoemkocTb Npu NOCTOAHCTBE PasnM4YHbIX MAapaMeTPOB U cnocobbl ee pacyeTa.

8 lMpunoxeHue nepBoro Hayana (3akoHa) TepMOAUHAMMKM K MpoLeccam naeanbHOro rasa npyv NOCTOsIHCTBE
O[HOro 13 NapameTpoB.

9 MpunoxeHue nepBoro Hayana (3akoHa) TepMOgUHaMMKM K MpoLeccaMm HarpeBaHus (OXnaxaeHus) B
pearnbHbIX CUCTEMAX.

10 MpunoxeHue nepBoro Hayana (3akoHa) TEpMOOUHAMMKM K MPoL,eccam U3MEHEHUS arperaTHoro COCTOSIHUSA
BeLLeCTBa.

11 MpunoxeHue nepBoro Hayana (3akoHa) TEpMOOUHAMUKM K XMMMUYECKUM peakumnsam. 3akoH ecca u cnencrtame
13 Hero. Vicnonb3oBaHue 3akoHa ['ecca NpUMeHUTENbHO K pacyeTy TeMnoBbIX 3h(eKToB.

12 OHTanbnus. PacyeT Tennosoro addekrta Nnpu CTaHAapTHLIX YCIOBUSAX.

13 PacueT TennoBoro achdekta 1 aHTponumu peakumm npm nodon temnepartype. 3akoH Kupxroda.

14 MocnepnoBaTenbHOCTb BbIYUCIIEHUS TEMNMOBOro adpdekta peakLmmn npu nobon TemnepaType.

15 SOKcnepMeHTanbHoe onpeaeneHne TennoBbix acpexkToB.

16 BTopoe Havano TepmoguHamunkn. opmynunposka. Ero matemaTmyeckoe BblpakeHue.

17 BeuHbin gpuratens BToporo poga. Cxema paboTbl peanbHON TENTOBOW MaLUUHBI.

18 MpoeanbHas mawmnHa KapHo (umkn KapHo) u ee KI[. Teopema KapHo.

19 BTopoe Havano tepmognHamuki. CaMonpomn3BosibHbIE NPOLEeCChl. IHTPONUS U ee cBorcTea. [NpuBegeHHoe
Tenno.

20 PacyeT sHTponuu Ans peanbHbIX NpoueccoB. PacyeT aHTponuu n3obapHOro HarpeBaHus (OXnaxgeHus)
BellecTBa.

21 PacueT sHTponuu onsa peanbHbIX NpoueccoB. PacyeT sHTponuu chasoBbIxX NpeBpaLLeHnii U U3MEHEHWS
arperaTtHoOro COCTOSIHUS.

29 Pac4eT aHTponun gns pearnbHbIX npoueccoB. XvuMmudeckue peakuun. MNoctynat MNnaHka. TpeTuii 3akoH
TEPMOAMHAMUKM.

23 TepmognHamMmuyeckne NpusHaKku camornpon3BObHOCTU MPOTEKAHUS MPOLIECCOB 1 paBHOBECUS B CUCTEMaX MNpu
NMOCTOSIHCTBE OTAENbHbIX NapameTpoB. Heprusa MMb66ca. Heprus Nenbmronesua.

24 XnMmu4decknin noteHuman. BelumcneHme xummyeckoro noteHumana.

25 PaBHOBeCHbLIE COOTHOLLEHMWS Npwn Cba3OBvbIX nepexofax. YpaBsHeHue Knaysuyca-KnaneripoHa. Cnoco6bl
pelwweHus ypaBHeHns Knayanyca-Knanenpora.

26 CpoacTBO XMMUYECKOWN peakLmMmn 1 ero pac4yer.

27 KoHcTaHTa paBHOBeCKs U ee CBSI3b M3MEHEHNEM aHeprnn [Mb6ca. YpaBHeHne nsotepmbl BaHT-Iodda.

28 KoHcTaHTa paBHOBECUS U €€ 3aBUCUMOCTb OT Temnepartypsbl. YpaBHeHne n3obapsl Bant-INodda. 3akoH
Jlannaca.

29 MocnepoBaTenbHOCTb pacyeTa XMMUYECKOro cpoacTea (M3MeHeHus aHeprum nb6ca) peakuun.

30 Xumunyeckoe paBHoBecue. KoHCTaHTa paBHOBECUS Ansi ra3oB, PaCTBOPOB.

31 Mopspok pacyeTa TeopeTUHecKoro Bbixoaa NnpoAyKToB 06paTMMbIX peakunii, UCXoas U3 YNCHIEHHbIX 3Ha4YeHU
KOHCTaHT paBHOBECHSI.

32 Cesa3sb Mexay Kp, Kc, Ka, Kn . OnpegeneHve KOHCTaHT paBHOBECUS ANS TOMOreHHbIX U reTeporeHHbIX
peakuui.

33 Ycnosus paBHOBECUS B reTeporeHHbIX cuctemax. YpasHeHne Knaysmnyca-KnaneripoHa ans npoueccos
ucnapeHus n cyébnumaumm.

34 PasbaBneHHble pacTBopbl. TeMnepaTypa KpucTannmsauum pa3daBneHHbIX pacTBOpPOoB. [uarpamma CoCTOsSIHMS
OLHOKOMMOHEHTHbIX CUCTEM.
XvMunyeckas knHeTnka. CKOpOCTb FTOMOTEHHOM XMMUYECKON peakLmm U ee 3aBUCUMOCTb OT PasfnyHbIX

35 dakTopoB? KoHCcTaHTa ckopocTu peakuun. YpasHeHne AppeHuyca. Cnocobbl perynmpoBaHmst CKOpoCTr
rOMOreHHOW peakLuu.

36 CkopocTb reTveporeHHon Xumudeckomn peakumm. 3akoHbl Prka. Cnocobbl perynnpoBaHnsi CKOPOCTH
reTeporeHHoON peakumu.

37 [aeneHue napa Hag pacTtBopoM. OTHOCUTENBHOE MOHWXEHUE AaBMNEHUS HACLILLEHHOMO Napa B 3aBUCUMOCTU
OT KOHLIeHTpaLMn pacTBOPEHHOTO BELLECTBA.

38 OnpepeneHne MonNeKkynspHOro Beca pacTBOPEHHOro BelecTBa. Kpmnockonusa. 36ynnuockonus.

39 3akoH Paynsi, ero npaktuyeckoe npumeHeHue.

40 3akoH 'eHpu, ero npakTu4eckoe NpPUMeHeHE.

41 3aBMCMMOCTb TEMMEPATYPbI KUMEHUS U TEMNEPATYpPbl 3aMep3aHus pacTBOPOB OT KOHLEHTpaLMK.

42 TepmoanHamumyeckas knaccudukaums pactBopoB. Mcnonb3oBaHve Moaenu perynspHbIX pacTBOpPOB.




43

XUMMYECKMIA NOTEHLMAN KOMMNOHEHTA pacTBopa AnAa naeanbHOro 1 pearnbHOro pacteopa.

44 AKTMBHOCTb KOMMOHEHTOB PacTBOPOB (pacnnaBoB), pacyeTbl KO3A(PULINEHTOB aKTUBHOCTH.
45 AKTUBHOCTb KOMMOHEHTOB pacTBOPOB (pacnnaBoB), pacyeTbl KOIMPULNEHTOB aKTUBHOCTY.
Cemectp 5

46 OCHOBHbIE NOHATUA U onpezenexns (TepmoanHamunyeckas cuctema, roMoreHHasi U reTeporeHHasi CUCTEMB,
dasa, KOMMOHEHT, YMCOo cTeneHen cBoboabl, BeLecTBO, pacTtsop). [pasuno das M'bbea.

47 OLHOKOMMOHEHTHbIE CUCTEMBI U UX NCMONb30BaHNE.

48 [BYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbIE CUCTEMBI U UX UCMONb30BaHNE.

49 [BYXKOMMOHEHTHbIE KOHOEHCUPOBaHHbBIE CUCTEMbBI U UX UCMONb30BaHME.

50 MocTpoeHue aMarpamMmm COCTOSIHUST ABYXKOMMOHEHTHbIX KOHOEHCUPOBAHHBIX CUCTEM MO AAHHBIM
Tepmorpaduyeckoro aHanmsa.

51 TpexKoMMNOHEHTHbIE CUCTEMbI U UX UCMONb30BaHUE.

52 BogHo-coneBble cucTeMbl U X OCOOEHHOCTW.

53 ONEeKTPOXMMUSA dneKTpoxmMmnyeckme npoueccobl. OCOBEHHOCTU 3NEKTPOXMMUYECKMX NPOLLECCOB.

54 MpoBOAHWKM NEepPBOro U BTOPOro poaa.

55 AnekTponuTbl. PacTBOpbl 3NekTponuToB. [nccoumaumns n conbeataums.

56 OcobeHHOCTM gMccoumnaumm CUNbHbIX U cnabbix anekTponuToB. KoHcTaHTa guccoumaumm.

57 3akoH pasbaBneHus OcTtBanbga. TepMmuyeckue achdeKTbl B pacTBOPaAx 3NEKTPONMTOB.

58 XvMunyeckoe paBHoBecue Npu anccoumauun Boasl. pH pacteopa. MloHHOe npousseneHue Boabl.

59 AkTMBHOCTL. KOadhpmumMeHT akTBHOCTU. 3aBUCUMOCTb KO3 DULIMEHTA aKTUBHOCTM OT KOHLIEHTpaLUmMK.

60 MoHHas cuna pacteopa. YpaBHeHue [leban-Xtokkens.

61 PaBHoBecuKe npu rugponuae conen.

62 PaBHoBecue B OydepHbix pactBopax. bydepHasa emkocTb. 3HadeHne GydepHbIX pacTBOPOB.

63 PaBHoBecKe B HacblLLEeHHbIX pacTBopax. [1ponssegeHne pacTBOPUMOCTMU.

64 MpoxoxaeHne Toka Yepes pacTBopbl. Cxema ABMKEHUSI OHOB U 3NEKTPOHOB MPU 3NEKTPOnm3e.

65 PaBHoBecune 6ydepHbIX paCTBOPOB U HACbILEHHbIX PacTBOPOB.

66 HepaBHoOBeCHbIE siIBNEeHUs B pacTBOpax 3NEKTPONUTOB NpU NPOXOXAEHNE ToKa Yepes pacTeop.

67 OcTaeTHbI MEXaHN3M NepeaaYy MOHOB NPOTOHOB B BOAE.

68 Yucna nepeHoca. OTHOCUTENbHbIE CKOPOCTU OBUXEHMSI NOHOB.

69 OnNeKkTponpoBOAHOCTb AMeKTponuTa. 3aBUMCMMOCTb SMEKTPONPOBOAHOCTU OT PasnuyHbIX hakTOpOB.

70 M3mepeHue akcnepmmeHTarnbHbIX METOAOB 3MEKTPONPOBOAHOCTU.

71 YaenbHasa anekTponpoBOAHOCTb.

72 OKBMBanNeHTHas 3NeKTPONPOBOAHOCTb.

73 3aBMCMMOCTb 3KBMBANEHTHOWN 3NEKTPUYECKON NPOBOAMMOCTY OT KOHLEHTPALMU AN CUMbHBIX U criabbix
3NEeKTPOnMTOB.

74 M3mepeHne anekTponpoBOAHOCTU 1 ee NpUKNagHoe 3HavyeHune.

75 PaBHOBECHbIE 3NEKTPOAHbIE MPOLECCHI. DNEKTPOXUMNYECKUI NOTEHUMan.

76 OnekTpoa. ANeKTpoxXxmMMmnyeckas Lemnb. INEKTPOXUMUYECKasn peakuust.

77 CTpoeHune OBONHOIO 3NEKTPUYECKOrO Cnosl. BO3HNKHOBEHME 3MEKTPOXMMMNYECKOTO NoTeHUMana.

78 "anbBaHW4eckun anemeHT. Cxema 1 NpuHUMN paboTkl rarnbBaHUYECKOrO SNEMEHTA.

79 MonyanemeHT. ANeKTpoa CpaBHEHNUS.

80 3aBncMMOCTb 3MIEKTPO[IHOTO MOTEHLMana oT akTMBHOCTM COOTBETCTBYIOLUNX MOHOB B PACcTBOPE. YpaBHeHue
HepHcta. CTaHaapTHbIV ANeKTPOoAHbIA noTeHuman. Cuctema 3HakoB A4S CTaH4aPTHbIX NOTEHLMAroB.

81 TepmognHamuka o6paTMMbIX ANEKTPOXMMUYECKUX CUCTEM.

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

83 BoaopoaHbI 3NeKTPOA N ero UCMNOSb30BaHKe.

84 OKNCNNTENBHO-BOCCTAHOBUTENbHbIE, MOHOOOMEHHbIE 3NEKTPObI.

85 Xnmundeckume Lenu Nepeoro U BTOPOro poaa, Ux npakTnyeckoe 3HayeHue.

86 TonnueHbIN arnemeHT. Cxema 1 NpuHUMN ero paboTsl.

87 AkkymynaTopbl. Cxema 1 npuHUMn ux padoThl.

88 KoHLEeHTpauMOHHbIE Lienu.

89 MoTeHUMOMETpUS 1 ee NpakTUYeckoe NpuMeHeHne. HepaBHOBECHbIE 3MEKTPOAHbIE MPOLLECCHI.

90 Konu4yecTBeHHble NnokasaTenu anektponuaa. 3akoHbl ®apages.

91 SAnekTpoxmMmnyeckas Kopposvs MeTasnsos.

92 ONeKTPOKNHETNYECKNE METOAbI 3alUUTbLI METansoB OT KOPPO3MU.

93 PacuyeTHble hopMyIibl B 9NEKTPOXMMUYECKNX NpoLieccax.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3agayuun, Kenchbl)

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 AaBMneHUeM...

6.4 MeToguueckue MmaTepuansbl, onpegensiowme npoueaypbl OLeHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBusa aonycka obyyaroLwerocs K npoMexXyTo4HOM atrectaumm U nopAaAoK NMKBMAALMN akageMNnyecKon
3a40/MKEHHOCTH

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

6.4.2 ®opma npoBefeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLUUNIINHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHue NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauvm No AUCLUINIIUHE

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

7. YYHEBHO-METOAMWYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 Y4yebHasa nutepaTtypa

ABTOp | 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Epemun B. B. (u gp.) |OcHOBbI hnanyeckon Xumuu https://ibooks.ru/rea
(OnekTpoHHBII  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
(OnekTpoHHBIE  pecypc) ding.php?
y4yebHmMk : B 2 4. Y. 1 : M a6 short=1&productid=
Teopusa. — 5-e wnsgaHue, ocksa. JlabopaTtopus 2019 373279
3HaHUN
nepepab. u pgon. (an.). —
(YuebHuk  gns BbICLLIEN
LLKOSbI)
7.1.2 lononHuTenbHasa y4ebHaa nutepartypa
B.A.  JlunuH, A.N. |DPusnyeckasn XuMus. | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
CmunpHoBa, T.A. | OnekTpoxmmus: yyeb. obpasoBaHusa PP, C.- metod/kaffizikollche
CycraBsoBa nocobve MeTepb. roc. yH-T Npom. m/1598558238.pdf
TEXHOMNOIMN U an3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTtepbypr : BLUT3
cneryntg
AB. JlunuH, B.A.|®da3oBble anarpammbl M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlnnnH [TekeT]: yuebHoe nocobue Hayku PO, CMGITYPIN. — 2015 metod/kaffizikollche
Cne.: CrerTyperi m/7 .pdf
B.A. JlunuH [n gp.] Xnmunyeckas M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TepMoanHamMumka [TekeT]: Hayku PO, BLUT3 2017 metod/kaffizikollche
yyebHoe nocobue cnerynTa. — CNne.: m/Khimicheskaya_te
BLUTO COerynTta rmodinamika.pdf
B.A. JlunuH [n gp.] 3agaun  no  XMMWUYECKON M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TEpMOAMHaAMMKe [TekcT]: Hayku PO, BLUT3 2017 metod/kaffizikollche
y4eBHo-npakTnyeckoe cnerynTta. — CMeé.: m/Zadachi_po_Khim
nocobvie BWTS CMerynTa _t-d.pdf




AWN. CwmupHoBa, T.A.|®dusnueckasa xumusa [TekcT] | M-Bo HayKu 1 BbICLUErO http://nizrp.narod.ru/
CyctaBoga, B.A. |4.1: y4eb. nocobue obpaszosaHus PO, BLUTI metod/kaffizikollche
Jnnuu 2019

cnerynTta. - Crié. :
BLUTS Creryrnrta

m/1575930938.pdf

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX 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/

7.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne maTtepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHUA 06pa3oBaTeNbLHOro
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




