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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;

O6uwas 1 HeopraHn4yeckas XMMus

dusnka
AHanuTudeckas XxmMmMus n U3NKO-XMMn4eckme meToabl aHanmsa
MatepuanosegeHne B TeXHONOMMM nepepaboTkn NoMMepos

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

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. TepmoanHamuka n KMHETUKa

Tema 1. OcHOBbI XxMMuyeckon TepmoauHamukun. [lepsoe
Hayano TepMoavHaMuKW. TepmMoAMHaMUYECKME CUCTEMBbI
N TepmoaMHamudeckume napameTpbl. TennoBon 3ddekT,
3akoH [ecca. YpaBHeHne Kupxroga. BTtopoe Havano
TEPMOANHAMUKA. JHTPONUSA Kak KpPUTEPWUIA HanpaefeHus
CaMOMNpPOM3BOSIbHbLIX ~ MPOLECCOB B M30JNIMPOBAHHbIX
cuctemax.  TepMoguHamumyeckMe  MoTeHuuanbl  Kak
KPMTEPUMI  HanpaBneHus W npegena  NpoTsKeHWs
MPOLEeCCOB B 3aKpbITbIX CUCTEMAX.

JlabopaTopHaa pabGota: OnpegeneHve UWHTErpanbHON 10 16 8
TennoTel pacTtBopeHuss conu. OnpegeneHne TennoThl
HEeWTpanuM3auum CUNbHOM LLENMOYN CUMBbHOW  KUCINOTOWN.
OnpepgeneHune KOHUEeHTpauumn KUCNoThbl

JlabopaTopHas pabora: OnpepeneHne  ygenbHOM
TENNoEMKOCTM pacTBOpPOB

JlabopaTopHas paborTa: Onpepenexune yoensHoum
TENnoTbl UCMAPEHUSA XULOKOCTEN

J1,Ko

Tema 2. Xumuyeckasd kuHetuka. OnpegeneHve MOHATUS
CKOPOCTU XMMUYECKOW peakumn B CBSI3U C KUHETUYECKON
Knaccudpukaumen  xumumyeckmx — npoueccoB.  Ctagum
NPOTEKAHNS CITOXHbIX peakuui.

JTabopaTopHas pabora: MonspumeTpudeckoe 6 6 8
onpeaeneHne KOHCTaHTbl CKOPOCTW peakunm WHBEepCUmn 4
TPOCTHUKOBOIO caxapa

Tema 3. Xnmunyeckoe paBHoOBecHe. Cucrtema
NepeMeHHOro cocTtaBa. TepMOAMHaMUYECKMe YCrnoBus
paBHOBECMA B  CUCTEMax MEPEMEHHOro  CcOocTaBsa.
Cnocobbl  BblpaXXeHUs1  TEPMOLAMHAMUYECKUX  KOHCTaHT
ONs1 TOMOreHHbIX U reTeporeHHblX peakuunin. BblumcneHne 6 8,75
cocTaBa paBHOBECHOW CMecW, BbIXxoga MpoAyKTa,
CTeneHn NpeBpaLleHns, cTeneHn guccoumnaumm.

Pasgen 2. CeoncTea pacTBOpoB U (pa3oBble paBHOBECUS

Tema 4. OOwme cBoWCcTBa pacTBOPOB. YpaBHEHME
COCTOSAHMSA naeanbHoro " peanbHOoro rasos.

TepmoanHammyeckas Kraccudgumkaums pacTBopoB

(pacTBopbl ngeanbHble, pearnbHble, npegensHo

pa3baBreHHble pacTBOpbI HEe3NeKTPONUTOB " n
3NEKTPONnTOB). 6 6 8
JlTabopaTopHas paborTa: MocTpoeHne  amnarpammbl

TemnepaTypa KWNeHUs — COCTaB [Ans HeorpaHU4yeHHo

CMELUNBAIOLLMXCS 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)

KoHcynbTauumn n npomexyToyHasa attectaums (3ader)

39,75

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: OnpepeneHne  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.
OCHOBHbIE MOMOXEHUSA TEOPUN CUMbHBIX SMEKTPOSIUTOB
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.
Onpegenenne pH BydepHoro pacteopa

12

12

Pasgen 4. SnekTpoxuMuyeckme npouecchbl

10

10

10




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
aKTUBHOCTHU noTeHumanonpeaensoLwmnx MOHOB "
TemnepaTypbl. ONEeKTpoAbl NepBOro W BTOPOro poAa.
AmanbramHsbie, OKUCNUTENbHO-BOCCTAHOBUTENbHbIE,
MeMbpaHHble anekTpoabl, CTEKNSAHHbIN " 6 6
NOHOCENEKTMBHBIA anekTpodbl. [anbBaHU4eckue uUenu —
XUMM4yeckmne " KOHLIEHTPaLUNOHHbIE. OnekTpoabl
CpaBHEHMS.

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

10

Tema 9. Onektponuis. Kopposuss wmeTannoB. 3akoHbl
anektponm3a. OcobeHHOCTN 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 6
3NEeKTpoAbl B Criyyae 3aMefneHHblX ctagni amddysumn n
nepeHoca 3apsga. Nonaporpadgus. Kopposus.
JlabopatopHas pabota: OnpepgeneHust uucen nepeHoca
NOHOB

12

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

40

KoHcynbTauumn n npoMexyToyHasa atrectaums (Ok3ameH) 2,5

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 138,75

113,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ONMMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

5.1 Noka3aTenu oLleHUBaHUA OBYYEHUA

Koa komneteHunmn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB O6y‘-leHVIﬂ

1. Umeert npencrasneHne 00 OCHOBHbIX 3aKOHax W COOTHOLUEHUSAX d)l/l3|/l‘-IeCKOIZ

OrlK-1

XUMUM, crnocobax MX MPUMEHEHUS AN peLleHUs] TeopeTMdecKUX W MpPUKNagHbIX
3agjad, ponn (OU3MYEeCKOM XUMUM KaK TeopeTumyeckoro dyHaameHTa COBPEMEHHOM
XVMUM U MPOLECCOB XMMUYECKOW TEXHOMOMN.

2. lNporHosupyeT BNUsHWE pasfnuyHbiX (PaKTOPOB Ha XUMWUYECKOE paBHOBECWe, Ha
dasoBoe paBHOBeCME, Ha paBHOBECME B pacTBOpax 3MEKTPONUTOB, Ha NoTeHuwnan
anektpogoB M 3AC ranbBaHUYECKMX 3SMEeMEHTOB, Ha HanpaBneHne W CKOpOCTb
XUMUYECKMX peakLMi; COCTaBMATb KUHETUYECKMEe YpaBHEHMS [ONS  KUHETUYECKU
NPOCTbIX peakuui, KrnaccuuumpoBaTb 3MEeKTPOoAbl U 3MEKTPOXMMUYECKUE Lenu,
Nosib30BaTbCs CPaBOYHOM NUTEpaTypon No n3n4eckomn XMmmnn.

3.  [OemoHcTpupyeT  HaBbIKM NpoOBEeAEHUss  TUMOBbIX  (PU3NKO-XUMUYECKUX
UccrnegoBaHWiA M HaBblkaMM  peLleHust TUMOBbIX 33dady B 06nacT XMMUYECKOW
TepMogMHaMnkn, asoBbiX paBHOBECUMIA M (a30BbIX MEepexonos, 3NEKTPOXMMUN,
XUMUYECKON KNHETUKW.

OriK-2

1. WmeeT npeactaBneHne O 3akoHax U3NYECKON XUMUK, 3aKOHOMEPHOCTSX
NpoTEKaHUs U PaBHOBECUS OTAEMbHBLIX KNACCOB XMMMUYECKUX peakuui M CBSA3b 3TMX
3aKOHOMEPHOCTEN C OCOOEHHOCTSIMM BHYTPEHHETO CTPOEHUSI MOMEKYN OTAENbHbIX
rpynn XMMmMYeCKUX COEOUHEHWIA.

2. WNcnonb3dyeT 3aKkoHbl U3NMYECKOW XUMWUW, TepMoOUHaMU4eckue CnpaBOYHble
JaHHble 1 pe3ynbTaTtbhl U3NKO-XMMUYECKOTO 3KCMepuMMeHTa And onpeaeneHus




HanpaBneHna XMMUYECKNX peaKum7|,

AeATeNnbHOCTU.

PU3NKO-XUMUYECKNX
3KCNeprMeHTa.

MpoLIECCOB,

ANs BbIUCNEHUST PaBHOBECHOTO BbIXoAa
NpoAYKTOB, oOnpefeneHns TennoBbiX 3(MEKTOB peakuuil; onpeneneHnst KOHCTaHT
CKOPOCTEN XMMMWYECKUX peakuuil pasfnyHbIX MOPSAKOB M SHEPruyM akTuBauum W
Mcnomnb3oBaTb MOMyYEHHbIE pesynbTaTbl AN pelleHus 3agad npodeccMoHanbHOM

3. [deMmOHCTpupyeT HaBblkM aHanu3a W pacdeTa TepMOoAMHaMUYECKUX MapameTpoB
MEeToauKon 1

TEXHMKOW  nabopaTopHOro

5.2 Cucrtema n KputTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi cCHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnunyHO)

Ob6yuyatoLymincs nokasbiBaeT
BCECTOPOHHEE U rMybokoe  3HaHue
OCHOBHbIX 3aKOHOB (OM3MYECKON XUMUW,
cBOOOQHO OPUEHTUPYETCA B OCHOBHbIX
MOHATMSAX, TepMMHAX W onpeneneHusax
npu OTBETE; YCBOWUM OCHOBHYHK U 3HAKoM C
OOMONHUTENBHON  nMTepaTypon;  MOXeT
06BACHUTL B3aNMOCBSI3b OCHOBHBbIX
PUMKO-XUMUYECKMX ~ 3aKOHOB U UX
3Ha4yeHne ans nocnegyouiemn
npodeccnoHarnbHom OedaTenbHOCTY;
NposiBNsieT TBOPYECKME CMOCOBHOCTU U
LUMPOKYIO 3pyOULMIO B UCMNOMb30BaHUU
yyebHoro matepuana.

Kputunyeckoe ] pa3HOCTOPOHHEE
paccMmoTpeHue BOMPOCOB,
cBMaeTenbLCTByloLLlee o 3HaYUTENbHOM
camocTosATENbHOM  paboTe C  UCTOYHMKaMW.
KauecTBO  UCMOMHEHWs  BCeX  SNEMEHTOB
3a0aHus  MOSHOCTbIO  COOTBETCTBYET  BCEM

TpeboBaHMAM. 3agaHue BbINONMHEHO BEPHO

4 (xopoLuo)

OO6yyaroLminca nokasbiBaeT [OCTaTOYHbIN
YpOBEHb  3HAHWN  OCHOBHbLIX  3aKOHOB
PU3NYECKON XMMUKW, OpPUEHTUPYETCA B
OCHOBHbIX MOHATMSX W  onpegeneHusx;
YCBOUI OCHOBHYIO NUTEpaTypy; Oonyckaet
He3HauuTenbHble NorpeLLIHocTH npu

lMpoekT  BbLIMONIHEH B  COOTBETCTBUM  C
3afaHneM. NwmetoTcs oTAernbHbIe
HECYLLECTBEHHbIE OLIMOKM WM OTCTYNIEHNS
OT npaBun odopmreHua paboTbl. 3agaHue

BbINOMHEHO c He3HaYUTENbHbIMU
OoTBEeTax Ha BOMNPOCbI 3K3aMeHaLWOHHOro
3aMeyaHnsaMn
buneta U [JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.
Obyuvatomiics nokasblBaeT 3HaHWSA
yyebHOro marepvana B MWHUMANbHOM
obbeme; MoxeT cOpPMynUpPOBaTh 3aKOHbI
dusmyeckomn XUMUK, NOHATMSA u | 3agaHue  BbINOMHEHO  MOMHOCTbIO, HO C
onpepeneHnsi, HO Mpu 3TOM, [JoMyckasi | MHOrOYMCIEHHbIMA CYLLECTBEHHbLIMU
3 (ynoeneTtBopuTenbsHo) | 6onbLioe KonuMyecTBo | owmbkamu. [lpy 3TOM HapylleHbl npaBuna
HenpuHUMNManbHbIX OLWMBOK; 3HAKoM C [ ohopMmneHuss WnM  CPoKM  MpeacTaBrneHus
OCHOBHOW nutepatypon; aonyckaeTt | paboTbl.
CyLLeCTBEHHblE OLWMOKM B OTBETe Ha
9K3aMeHe, HO MOXEeT YCTpaHuTb MUX MNojA
PYKOBOACTBOM npenogasartens.
OOGyyarommnca He WMMeeT [OCTaTOYHOro
YPOBHSI 3HAHUS AWCLUMMINHBI, HE MOXET
C(bOpMyJ'MvaBaTb OCHOBHBIE  3aKOHb OtcyTcTBME OfiHOrO unm HECKOIbKUX
n3nyeckon XUMUMK; Mnsoxo
g)I/IeHTI/I 6TCS B OCHOBHLIX MOHSITUSIX 1 obs3aTenbHbIX 3MNeMeHToB 3ajaHus, nunbo
P Py . - | MHOrouncneHHole rpybble owunbkn B paboTte,
onpegerneHnsix; Noxo 3HakoM C OCHOBHOW
o nnéo rpyboe HapyLeHue npasun
2 nuTepaTtypow; donyckaeT npu oTBeTe Ha
obOpMMEHNsT  UNU  CPOKOB  MpeacTaBneHus
(HeyOoOBNETBOPUTENBLHO) | 9K3aMeHe CyLLEeCTBEeHHble OLWKNBKM U He 6
MOXET  yCTpaHUTb WX  [Jaxe  nof pavoTkl. y
KOBOZCTBOM NpenofasaTens MpencTtaBneHne Yyxon paboTel, nnarvat, nmModo
by P ) OoTKa3 OT npeacTaBneHuss paboTtbl. 3agaHue
MonbiTka  CMAMCbIBaHWS,  MCNONb30BaHMWS

HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOMCTB
WM NoNib30BaHWe MOACKa3KoW  Apyroro
Yyernoseka.

BbINOJIHEHO HEBEPHO

3ayTteHo

OO6yuyatoLmncs nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHue
OCHOBHbIX PU3NYECKUX 3aKOHOB,

cBobogHo OpUeHTnpyeTCcA B OCHOBHbIX

MNOHATUAX, TepMUHaxX W onpeaereHnax;
ycBoun OCHOBHYHO n 3HaKoOM C
OOMNOSTHUTENbHON nMTepaTypon; MOXeT




06bACHUTL B3aMMOCBS3b OCHOBHBbIX
PU3NYECKNX 3aKOHOB U UX 3HA4YeHue ans
nocnegytoLlen npodeccnoHanbHowm
OEeATENbHOCTU;  MPOSIBMSiET  TBOPYECcKue
CNocoBGHOCTU B MCMOMb30BaHUN Yy4eBHOro
maTtepwuana.

He 3a4teHo

OOyvalowmincs He WUMeeT [OCTaTOYMHOro
YPOBHS1 3HAHMSI AUCLUMMINHBLI, HE MOXEeT
cchopMynupoBaTb OCHOBHblE U3MYecKue
3aKOHbI; Nroxo OpueHTUpyeTCsH B
OCHOBHbIX MOHATMSIX W onpegeneHusx;
MSIOXO 3HAKOM C OCHOBHOW nMTepaTypoMu;
JornyckaeT npuv  OTBETe Ha  3a4eTe
CYLLIECTBEHHblE OWWBKN U He MOXeT
YCTpaHUTb WX [axe Mo PYKOBOACTBOM
npenogaearens.

5.3 TunoBble KOHTPOJbHbIE 3a4aHUsA U/WINN UHbIe MaTepuanbl, UCMOMb3yeMble Afisl OLLeHKU pe3yribTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n dopMynunpoBkn BONpoOCoB
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1 Yrto Takoe dusnyeckasa Xmmus, 4To nsyyvaet puanydeckaa xmmmua? 3HaveHne omandeckon xmmmmn. Bellectso un
€ro CBOWCTBa.

2 YUTo Takoe xumuyeckas TepMoguHaMmKa U 4YTo OHa n3ydaeT? YTo Takoe TepmoauHamMuyeckasi cuctema?
Kakne ObiBalOT TepMOAMHaMMYECKNE CUCTEMBI?

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

4 TepmognHaMmmyecknin LMKN? YpaBHEHNE COCTOSIHUS CUCTEMbI. YTO Takoe BHYTPEHHASA 3HEPIUS CUCTEMbI?
Kakne ObiBaloT hopMbl Nepeaayn aHeprum?

5 TepmoanHammyeckoe paBHoBecue. MetactabunsHoe paBHoBecue. MNpuaHaku TepMoanHaMmnYeckoro
paBHOBECHS.

6 MepBoe Havano (3akoH) TepMogMHaMUKN. POPMYIIMPOBKN U MaTEMATUYECKOE BbipaXKeHNe NepPBOro Havana
TEPMOAMHAMUKM.

7 TennoeMKoCTb NpU NOCTOSIHCTBE Pa3fnuYHbIX NapameTpoB U cnocobbl ee pacyeTa.

8 MpunoxeHne NnepBoro Havyana (3akoHa) TepMoANHaMUKK K npoLeccam naeanbHOro rasa npu nocTosHCTBe
OAHOr0 N3 NapaMeTpoB.

9 MpunoxeHue nepBoro Hayana (3akoHa) TEpMOOUHAMMKM K MpoLieccaM HarpeBaHust (OXNaxaeHus ) B
peanbHbIX CUCTEMAX.

10 MpunoxeHne NnepBoro Havana (3akoHa) TepMoANHAMUKL K MpoLeccam N3MEHEHUS arperaTHOro COCTOSIHUSA
BelllecTea.

11 MpunoxeHue NepBoro Havyana (3akoHa) TEpMOOUHAMUKM K XMMUYECKUM peakuunsm. 3akoH ecca v crneacteue
13 Hero. Micnonb3oBaHue 3akoHa ['ecca NpUMEHNTENbHO K pacyeTy TennoBbiX 3(eKToB.

12 OHTanenus. PacyeT Tennosoro addekrta Nnpy CTaHOapTHbIX YCIOBUSIX.

13 PacueT Tennosoro addekta u 3HTponum peakuum npu nobor Temneparype. 3akoH Kupxroda.

14 MocnegoBaTenbHOCTb BBIYUCIIEHUS TEMMOBOrO achdeKTa peakLmm npu nodon TemnepaType.

15 3KcnepuMeHTanbHoe onpeaenexHne TennoBbix acdpdekTos.

16 BTopoe Havano TepmoguHamunkn. opmynunposka. Ero matemaTuyeckoe BblpaxeHue.

17 BeuHbin gBuratens BToporo poga. Cxema paboTkl peanbHON TeNOBOW MalUVHBI.

18 WpeanbHas mawmnHa KapHo (umkn KapHo) u ee KIM[M. Teopema KapHo.

19 BTopoe Ha4ano TepmoanHammnkn. Camonpoun3BosbHbIe NpoLecchl. QHTpPoNnA 1 ee ceoncTea. NpreBegeHHoe
Tenno.

20 PacuyeT sHTponuu ons peanbHbIX NpoueccoB. PacyeT sHTponum n3obapHOro HarpeBaHus (OXnaXaeHus)
BelllecTea.

21 PacueT aHTponuu onsa peanbHbIX NpoueccoB. PacyeT aHTponun ¢a3oBbiX NpeBpaLLeHnin U N3MEHEHMUS
arperaTHOro COCTOSIHUS.

29 PacueT aHTponuu onsa peanbHbIX NpoueccoB. XuMmnyeckue peakuuu. MNMoctynar MNnaHka. TpeTuin 3akoH
TEPMOLMHAMUKN.

23 TepMmognHaMmnyeckmne npruaHaku caMmonpomn3BoSIbHOCTM NPOTEKAHNSI NPOLECCOB N PaBHOBECUS B CUCTEMAX Mpu
NOCTOSIHCTBE OTAENbHbIX NapamMeTpoB. Heprusa MMbbca. SHeprusa NenbmronbLa.

24 Xrmunyeckun noteHuuan. BelumcneHne xMmmnyeckoro noteHumana.




PaBHOBeCHbIe COOTHOLLIEHNST NpU ha30BbIX Nepexoaax. YpaBHeHne Knayanyca-KnanerpoHa. Cnocobbl

25 pelweHus ypaBHeHnsa Knaysunyca-KnanenpoHa.

26 CpoacTBO XMMUYECKOW peakLmMmn 1 ero pacyer.

27 KoHcTaHTa paBHOBEeCKS U ee CBSI3b M3MEHEHNEM aHeprnn [Mb6ca. YpaBHeHne nsotepmbl BaHT-Modhda.

28 KoHcTaHTa paBHOBECUS U ee 3aBUCUMOCTb OT Temnepatypsl. YpaBHeHne n3obapel BanT-INodda. 3akoH
Jlannaca.

29 MocnepoBaTenbHOCTb pacyeTa XMMUYECKOro cpoacTtea (M3MeHeHus aHeprum [nb6ca) peakumn.

30 Xummnyeckoe paBHoBecue. KoHCTaHTa paBHOBeCUS A4S ra3oB, pacTBOPOB.

31 Mopspok pacyeTa TeopeTU4ecKoro Bbixoaa NpoAyKToB 06paTUMbIX peakunii, UCXoas U3 YNCHIEHHbIX 3Ha4YeHU
KOHCTaHT paBHOBECUSI.

32 Cgs3sb Mexay Kp, Kc, Ka, Kn . OnpegeneHne KOHCTaHT paBHOBECUS AN TOMOTrEeHHbIX U FreTEPOreHHbIX
peakuni.

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

34 PasbaBneHHble pacTBopbl. TeMnepaTypa KpucTannmsauum pa3daBneHHbIX pacTBOpoB. [juarpamma COCTOSIHMS
OLHOKOMMOHEHTHbIX CUCTEM.
XvmMunyeckas knHeTnka. CKOpOCTb FTOMOrEHHOM XMMUYECKON peakLmm U ee 3aBUCUMOCTb OT PasfnyHbIX

35 ¢akTopoB? KOHCTaHTa CKOPOCTU peakuun. YpaBHeHne Apperunyca. Cnocobbl perynnpoBaHnsi CKOPOCTH
rOMOreHHOW peaKkL .

36 CkopocTb reTveporeHHon XUMu4eckomn peakumm. 3akoHbl Purka. Cnocobbl perynnpoBaHnsi CKOPOCTH
reTeporeHHoONn peakumu.

37 [aeneHune napa Hag pacTtBopoM. OTHOCUTENBHOE MOHKEHNE OABMNEHUS HAChILLEHHOrO Napa B 3aBUMCMMOCTU
OT KOHLIeHTpaLMn pacTBOPEHHOTO BELLECTBA.

38 OnpepgeneHne MoNeKynspHOro Beca pacTBOPEHHOro BelecTea. Kpmnockonua. 36ynnunockonus.

39 3akoH Paynsi, ero npaktmyeckoe npumMmeHeHue.

40 3akoH 'eHpu, ero npakTU4eckoe NPUMeEHeEHME.

41 3aBMCMMOCTb TEMMEpPATYpPbl KUMEHUS U TEMNEPaTypbl 3aMep3aHus pacTBOPOB OT KOHLEHTpaLMK.

42 TepmognHamumyeckas knaccudukaums pactBopoB. Mcnonb3oBaHue Moaenu perynspHbIX pacTBOpPOB.

43 XnMU4eCckMn noTeHLman KOMNoOHeHTa pacTBopa Ans uaearnbHOro U peanbHOro pacteopa.

44 AKTMBHOCTb KOMMOHEHTOB PacTBOPOB (pacnnaBoB), pacyeTbl KO3A(PULINEHTOB aKTUBHOCTH.

45 AKTMBHOCTb KOMMOHEHTOB PaCcTBOPOB (pacnnaBoB), pacyeTbl KO3A(PULINEHTOB aKTUBHOCTH.
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46 OCHOBHbIE NOHATUSA U onpeaenexus (TepmoanHamuyeckasi cUCTeMa, roMOreHHasi U reTeporeHHasi CUCTEMB,
dasa, KOMNOHEHT, YNCNO cTeneHen ceoboabl, BeLeCTBO, pacTeop). [Npasuno gas M'mbbca.

47 OQHOKOMMOHEHTHBIE CUCTEMbI U X NCMONb30BaHNME.

48 [BYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbIE CUCTEMbI U UX UCMONb30BaHNE.

49 [BYXKOMMOHEHTHbIE KOHAEHCUPOBAHHbLIE CUCTEMbI U NX UCMOMNb30BaHUE.

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

51 TpexKoMMNOHEHTHbIE CUCTEMbI U UX UCMONb30BaHUE.

52 BogHo-coneBble cuctembl U X OCOOEHHOCTU.

53 ONEKTPOXMMUSA dneKTpoxnmmnyeckme npouecchbl. OCOBEHHOCTU NEKTPOXMMUYECKMX NPOLIECCOB.

54 MpoBOAHWKM NepBOro U BTOPOro poaa.

55 AnekTponuTbl. PacTBopbl 3nekTponuToB. [nccoumaumns n conbBataums.

56 OcobeHHOCTU anccoumaunm CunbHbIX U cnabbix anekTponutoB. KoHcTaHTa guccoumaumm.

57 3akoH pasbaeneHus OcTtBanbga. TepMmuyeckue acpdekTol B pacTBOpax 3MeKTPONuTOB.

58 XvmMunyeckoe paBHoBecKe Nnpu anccoumauum Bogel. pH pacteopa. loHHOe npousseneHue Boabl.

59 AkTUBHOCTL. KOadhpmumMeHT akTBHOCTU. 3aBUCUMOCTb KO3 ULIMEHTA aKTUBHOCTM OT KOHLIEHTpaLUmK.

60 MoHHasa cuna pacteopa. YpaBHeHune [ebas-Xtokkens.

61 PaBHoBecure npwu rugponuae conen.

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

63 PaBHoBecKe B HachILLEHHbIX pacTBopax. [pon3seaeHne pacTBOPUMOCTMH.

64 MpoxoxaeHne Toka Yepes pacTBopbl. Cxema ABMKEHUS MOHOB U 3MEKTPOHOB MPU 3NEKTPOnm3e.

65 PaBHoBecune 6ydepHbIX paCTBOPOB U HACbILEHHbIX PacTBOPOB.

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

67 OcTadeTHbIN MexaHM3M nepegayn MOHOB NPOTOHOB B BOAE.

68 Yucna nepeHoca. OTHOCUTENbHBIE CKOPOCTUN ABMXEHUS NOHOB.

69 OneKkTponpoBOAHOCTb AMeKTponuTa. 3aBUMCMMOCTb SMEKTPONPOBOAHOCTU OT PasnuyHbIX hakTOpoB.




70 M3mepeHune akcnepmMeHTarnbHbIX METOA0B 3NIEKTPONPOBOAHOCTH.

71 YpaenbHasa anekTponpoBOAHOCTb.

72 OKBMBaneHTHasa aNeKTponpoBOAHOCTb.

3aBMCUMOCTb 3KBMBANIEHTHON SJ'IeKTpI/I‘-IeCKOIZ npoBOANMOCTHU OT KOHUEHTpaunun ona CUIbHbIX U cnabbix
QNEKTPOSINTOB.

73

74 M3mepeHne anekTponpoBOAHOCTU 1 ee NpUKNnagHoe 3HavyeHune.

75 PaBHOBECHbIE 311EKTPOAHbIE MPOLECCHI. DNEKTPOXUMNYECKUI NoTEeHUMan.

76 OnekTpoa. OnekTpoxmMmyeckast Lenb. JNEeKTPOXMMUYEcKas peakLms.

77 CTpoeHune OBOMHOIO 3NeKTPUYECKOro crosi. BosHMKHOBEHME 3MEKTPOXMMUYECKOro NoTeHuuana.

78 ManbBaHM4eckuii anemeHT. Cxema 1 NpUHUKUN paboTbl ranbBaHNYECKOro afieMeHTa.

79 MonyanemeHT. AnNeKTpoa, CPaBHEHMUS.

80 3aBMCUMOCTb 3MEKTPOAHOIO NoTeHUMana oT akTMBHOCTU COOTBETCTBYIOLLIMX MOHOB B pacTBope. YpaBHeHue
HepHcTa. CTaHaapTHbIA 9NeKTpoaHbIi noTeHuman. CucTteMa 3HakoB Ans CTaHAapTHbIX NOTEHLUAarnoB.

81 TepmoanHammka obpaTUMbIX SNEKTPOXMMUYECKNX CUCTEM.

82 OnekTpoabl 1-0ro u 2-oro poaa, ra3oBble 3MeKTPoabl.

83 BooopoaHbIii anekTpoa U ero Ucnosib3oBaHue.

84 OKUCNMTENBHO-BOCCTAHOBUTESbHbBIE, MOHOOOMEHHLIE AneKTpoabl.

85 Xumunyeckume uenm nepBoOro 1 BTOPOro poda, nx rpaktnyeckoe 3HavyeHue.

86 TonnueHbIN arnemeHT. Cxema 1 NpuHUMN ero paboTsl.

87 AkkymynsaTopbl. Cxema 1 npuHUMNn ux padoThl.

88 KoHLEeHTpaunOHHbIe Lenu.

89 HOTeHLlI/IOMeTpI/IFI N ee npaxkTtn4yeckoe npnMMmeHeHune. HepaBHOBeCHbIe ANEKTPpOoaHbIe NpoLecChl.

90 Konu4yectBeHHble NnokasaTenu anektponuaa. 3akoHbl ®apages.

91 AneKkTpoxmMmnyeckas Kopposvs MeTasnsos.

92 aﬂeKTpOKMHeTM‘-IeCKMG MeToAbl 3alUTbl METaN10B OT KOPPO3Un.

93 PacueTHble hopMyIibl B 9NEKTPOXMMUYECKNX NpoLieccax.

5.3.2 TunoBble TeCTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3aaHus (3aAayuu, Kenchbl)

1. CTaHOapTHble SHTanbMMM cropaHus rpaduta U anmasa B KACMOpOoAEe COOTBETCTBEHHO paBHbl: -94,05 un -
94,5 kkan/monb. Yemy paBHa TennoTa npespalleHus rpaduta B anvas?

2. Mpn 200 rpaa. Uenbcua gna peakumm BaS0O4 + CO32- = BaCO3 +S042- 6Gaput BUTEPUT HOpMarbHOEe
XumMudeckoe cpoacTso paBHo -1400 kan. YemMy paBHa KOHCTaHTa paBHOBECUS peakumm?

3. CkpbiTas TennoTa ucnapeHust Bogbl paBHa 9,7 kkan/monb. Boga kunut npu temnepatype 120 rpaa. Lenbcus
noa AaBrneHneM...

5.4 MeToanyeckue maTepuansbl, onpepensiowme npoweaypbl OLleHUBaHUA pe3ynbTaToB 0by4eHUs
5.4.1 YcnoBusa ponycka obyyvatoLierocsi K NpoOMeXXyTO4YHOM aTTecTauum U NopsaoK NMUKBUAaUum akageMmyeckomn
3a0MMKEeHHOCTH

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauMu permnamMeHTMpPOBaHO moKanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAaEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaLmMu nNo gUCLUNInHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.4.3 Ocob6eHHOCTH NpoBeAEHUA NPOMEXKYTOYHOM aTTecTaumMm no AUCUMNnHe

B0O3MOXXHOCTb MOMb30BaTbCA CMpaBOYHbLIMK Tabnuuamu, KanbKynsTopoM;
Bpemsa Ha noaroToBKky oTBeTa no 6unety 45 MUHYT.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALMOHHOE OBECNEYEHME OUCUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika

6.1.1 OcHoBHas y4yebGHas nutepaTtypa




Epemun B. B. (n gp.)

OcHoBbI  (hrsuyeckorn xnmmnm

https://ibooks.ru/rea

(OneKkTpoHHbIN  pecypc) ding.php?
yyebHmk : B 2 4. 4. 1 : M a6 short=1&productid=
Teopus. — 5-e wuapakume, | ' OCKBa: J1ADOPATOPUA 2019 373279
nepepab. n pgon. (an.). — 3HaH
(YyebHnuk  gns BbiCLLEN
LLIKOSbI)
EpemuH B. B. (ngp.) |OcHoBbl buanyeckon xumum https://ibooks.ru/rea
(OneKkTpoHHbIN  pecypc) ding.php?
yyebHMK : B 2 4. Y. 2 M a6 short=1&productid=
Teopus. — 5-e wuapakue, | ' OCKBa: 11aDOPATOPUA 2019 373280
nepepab. n pgon. (an.). — SHaH
(YyebHuk ans BbICLLEN
LLKObI)
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
AW. CmupHosa, T.A.|®usmyeckana xumus [TekcT]| M-BO HayKu M BbICLIEMO http://nizrp.narod.ru/
CycraBoga, B.A. [Y.1 : yue6. nocobue obpasosaHus PO, BLUTI 2019 metod/kaffizikollche
JlvnuH cnerynrtp. - Crie. : m/1575930938.pdf
BWTS CN6rymnrta
B.A. IlunuH [n ap.] 3agaum  NO  XMMUYECKON M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
TepMoaMHamumKke [TekcTl: Hayku PO, BLUTS 2017 metod/kaffizikollche
y4yeBHo-npakTuyeckoe cnerynTta. — Cne.: m/Zadachi_po_Khim
nocobve BLWIT3 COerynTa _t-d.pdf
CnobopoB, A. A., |Mpumepbl 1 3agaum no . http://www.iprbooksh
JlunuH, B. A., JlunuH, [ xummndeckon ygssggg/ﬁ;ip%{ﬂb 2015 0p.ru/67584.html
A. B. TepMoaHaMunke
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 nocobve MeTepb. roc. yH-T Npom. m/1598558238.pdf
TEXHOMNOIMN U gn3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
B.A. JlunuH [n gp.] Xnmunyeckas M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TepMoguMHamuKka [TekeT]: Hayku PO, BLUTO 2017 metod/kaffizikollche
yyebHoe nocobue cnerynth. — CMé.: m/Khimicheskaya_te
BLUT3 COerynTa rmodinamika.pdf
AB. JlunuH, B.A.|®dazoBble anarpammbl M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlnnnH [TekeT]: yuebHoe nocobue Hayku P®, CNGITYPI. — 2015 metod/kaffizikollche

Crie.: CNertypri

m/7 .pdf

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-6MbnnoTeyHas cuctema «AnMbykey» [OnekTpoHHeIn pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIo U CBOBOAHO pacnpocTpaHAeMoro nNporpamMmHoro obecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MmaTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gUucuUnIInHe

Ayautopus OcHalleHune
AnekTpuyeckas MeLuarnka, BbITS)KHOWN wkad, aHanuTuyeckne BECHI, KpuocrTar,
5-229 HarpeBaTenbHble  NAWTKA, KanopuMEeTpbl, KOHAYKTOMETp, yCTaHOBKa AN  U3MepeHus
3NEKTPONPOBOOHOCTH, AMEeKTponm3ep. MarHuTHble MeLlarnku, konboHarpeBaTenu,
pedpakTomMeTp, NONAPUMETP
MynbTumegunHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekunoHHas y Py, P

ayauTopus




