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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: CnocobGeH nsyyartb, aHanM3MpoBaTb, MCMOJIb30BaTb MeXaHU3Mbl XMMUYECKUX peaKkLuun,
NpoucxogsaLMx B TEXHONMOrM4YeCcK1MxX nNpoLueccax U oKpyxarLeM M1Mpe, OCHOBbLIBAasiCb Ha 3HAHUSAX O CTPOEHUN
BelecTBa, NpMpoae XMMMUYECKON CBA3U U CBOMCTBAX PasfMU4HbIX KNAacCOB XMMUYECKUX 3NIEMEHTOB,
coeguHEeHUN, BewecTB 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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pazgen 1. TepmoanHamuka n KMHETUKa

Tema 1. OcHoBbl XUMUYECKOMN
TepMOAMHAMMKH. MepBoe Hayarno
TepMOAMHaAMMKH. TepmoauHamunyeckme
CUCTEMBI " TepmognHamMmyeckme
napameTpbl. TennoBon  3addekT, 3aKoH
lecca. YpaBHeHne Kupxroga. Btopoe
Hayano TEepMOOUHAMMUKW. JOHTpOMUSA  Kak
KPUTEPUI HaMpaBfeHUss CamMOMpPOU3BOSIbHbIX
MpoOLEcCCOB B W30NIMPOBAHHbIX CUCTEMAX.
TepmoguHammyeckmne noTeHumarnsl Kak
Kputepun HanpasneHus 7 npepena
NPOTSHKEHUSA npoLeccoB B  3aKpPbITbIX
cuUcTemax. 10 16 8
JlabopaTopHas paborTa: OnpepneneHue
WHTerpanbHOM TennoTbl PacTBOPEHUSA COrMW.
OnpepeneHne  Tennotbl  HEWTpanusauuu
CUNbHON WENoYN  CUNbHOWM KUCINOTOMN.
OnpegeneHne KOHLUEHTPaUUnM KUCTOThI
JlTabopaTopHas paborTa: OnpepeneHue
yOenbHOW TENMOEMKOCTM pacTBOPOB
JlTabopaTopHas pabora: OnpepeneHune
yaenbHOW TennoThl UCNAapEeHNs XUOKOCTEN

J1,Ko

Tema 2. XumMmmnyeckas KUHeTuKa. 4
Onpepnenexue NOHATUA CKOpOCTU
XUMUYECKON peakumm B CcBSA3N c
KMHETUYECKON Krnaccuumkaumen XumMm4eckmnx
npoueccoB. CTagnm npOTEKaAHUS CHOXHbIX
peakuun.

Na6opatopHas paborTa: 6 6 8
MonapumeTtpuyeckoe onpepereHne
KOHCT@HTbl CKOpPOCTM peakuuMnm WHBEPCUU
TPOCTHUKOBOIO caxapa

Tema 3. Xumudeckoe paBHoBecue. Cucrtema
nepemMeHHoro cocTasa.
TepMoguHaMnyeckMe YCrnoBWUS pPaBHOBECUS
B cucrtemax nepemMeHHoro cocTaBa.
Cnocobbl  BblpaXeHUsi TepMoAMHaMUYECKNX
KOHCTaHT [Afs1 FOMOFEHHbIX W TeTeporeHHbIX
peaxuui. BbluncneHve cocTaBa 6 8,75
paBHOBECHOM CMeCW, BbIxoda NPOAYKTa,
cTeneHu npeBpaLLeHus, cTeneHm
avccoumaumu.

Pasgen 2. Ceoncrtea pacTtBopoB M ha3oBble
paBHOBeCUs J1




Tema 4. O6wmne cBoONCTBA pPaCTBOPOB.
YpaBHEHME  COCTOAHWA  uaeanbHoro  un
peanbHOro  rasoB.  TepmogvHamu4deckasi
knaccudukaums pacTBOpoB (pacTtBopbl
naeanoHble, peanbHble, npeaensHo
pa3baBneHHble PacTBOPbl HE3MEKTPONUTOB U
3NEKTPOIINTOB).

JTabopaTopHas paborTa: MocTpoeHue
anarpaMmmbl Temnepartypa KuMneHusi — coCcTaB
ans HeorpaHU4yeHHo CMELLNBAIOLLUNXCS
KNOKOCTEN

Tema 5. TepmogunHamuka  pacTBOPOB.
AnANTUBHbIE (aHTanbnus, obbewm,
TEeNnoeMKocTb) W HeaaauTUBHbIE CBOWCTBA
(aHeprns nbbca, sHTpoONWs) umAeanbHbIX
pactBopoB. 3akoH Payna.  Xumunyeckun
noTeHUMan KOMMOHEHTa wugeanbHOro U
pearnbHOoro pacTBopa. Obynnuockonus,
KpMOCKOMUs, OCMOTUYECKOE JaBMEHUE.
JlabopaTtopHasa pabota: Kpuockonuyeckoe
onpegenexue MOMnEKynsipHON Maccsbl
BeLlecTBa

Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas
atTectaums (3ayer)

39,75

Pasgen 3. Teopus pacTBopoB

Tema 6. dazoBble paBHOBeCUS.
MHOrOKOMMNOHEHTHbIE CUCTEMBI.
leTeporeHHble paBHOBECHSI. daszoBble
paBHOBECUS. YCMNOBUS TEPMOOUHAMUYECKOrO
paBHOBECUSA B MHOrocasHbIX
MHOIOKOMMOHEHTHBIX  cuctemax. [lpaBuno
a3 mbbca. AseoTponHble cmecu. Pacuet ¢
ncrnonb3oBaHMEM MpaBuna pbldara.  Tunbl
JuarpaMmMm B 3aBUCUMMOCTM OT XapakTtepa
B3aMMOJENCTBMS B TBEPAOM U XKMAOKOM
coctogHuu. [pocTenwmne Tunbl Auarpamm
COCTOSHMSA.

JlTabopaTopHas paborTa: MocTpoeHue
avarpaMmbl  TemnepaTypa romMoreHusaumu-
reTeporeHvsauum - cocTaB ans
OrpaHU4eHHo CMeLLNBaOLLMXCS
KOMMOHEHTOB

JlTabopaTopHas paborta: OnpepeneHue

MOnsipHON pecbpakuum 1 napaxopa.

12

12

ra




Tema 7. PacTtBopbl 3MEKTPOSNTOB.
PaBHOBeCMS ©  sBNeHUA nepeHoca B
pacTBopax 9neKkTponuMToB. JOnekTpuyeckas

NPOBOAMMOCTb pacTBOPOB. Uucna
nepeHoca, cnocobbl KX  OnpedeneHus.
3aB1CcUMOCTb cTeneHu avccoumanum
cnabblX 3MNeKTPONUTOB OT  KOHLEHTpaumu,
3aKOH pa3BefeHus OcTBanbaa.
CTtaHgapTHoe  COCTOsiHME B pacTBopax
SMEKTPONUTOB. OcHoOBHblE NONOXeHUs

TEOpMM  CUMbHbIX  anekTponuToB  [ebas-
Xtokkensi. VIoOHHble paBHOBECUSA:  MOHHOE
npouseegeHne Boapl, pH, ocobeHHocTn pH B
HeBOAHbIX cpedax, Maponus, CoMbBOMNU3,
pacTBOPUMOCTb  ManopacTBOPUMbIX COMeMn.

NOHHbIE paBHOBeCUSA pacnnasoB
anekTponuToB. TBepable aNEKTPONUTLI.
JTabopaTopHas pabora: OnpepneneHue

yOenbHOW 9nekTponpoBOAHOCTU PacTBOPOB
3NEKTPONUTOB M PaCcYET XapaKTePUCTUK 3TUX
pacTBOPOB. PacuéTt npousseneHus
pacTBOPMMOCTH. KoHnaykTtomeTpunyeckoe
TUTpOBaHue c uenbto onpegeneHnst
KOnM4ecTBa KUCMnoThl

JlTabopaTopHas paborta:
I'IOTeHumomeTpmquKoe TUTPOBaHKE.
Onpepenenue KonunyecTtsa KNCNOTbI.

OnpepeneHue pH 6ydepHoro pacTteopa

Paznen 4. OnekTpoxuMumyeckne npoLecehl

10

10

10

Tema 8. TepmognHamuyeckas Teopusa J[C.
[ManbBaHM4ecknin 3rNeMeHT.
OneKTpoaABMXKYLUME CUNbl U 3NEKTPOAHbIX
noteHumanbsl. MexaHu3M  BO3HWKHOBEHMUS
3MEeKTPOLHOro noTteHumana. [BoiHoN
anekTtpudeckun cnon.  3aBucumoctb  ILC
raribBaHM4YECKOro SfieMeHTa OT aKTUMBHOCTU

noTeHumManonpeaensoLwmx WOHOB n
TemnepaTypbl.  OnekTpoAbl nepsoro u
BTOPOro poaa. AmanbramHble,

OKNCINTENTbHO-BOCCTAaHOBUTES1bHbIE,
MeMﬁpaHHble AneKkTpoabl, CTEKMNAHHbIA 1

NOHOCENEKTUBHbLIN aneKTpoabl.
[anbBaHM4YeckMe Uenn — XUMUYECKne U
KOHLUEHTpaUMNOHHbIE. SﬂeKTpo,D,bI
CpaBHEHUA.

JTabopaTopHasa pabota: OnpegeneHne 30C
N 3NeKTpogHblX  noTeHumanoB. Pac4yér
npousBeaeHusl pacTBOPUMOCTU  COMen U
rMOpoKCUaoB

10




Tema 9. Onektponus. Kopposusi meTannos.
3aKkoHblI 3MeKkTponmaa. OcobeHHoCTH
HepaBHOBECHbIX MPOLIECCOB Ha 3nekTpoaax.
Ctagun SanekTpOAHbIX peakuun: TpaHcnopT
MOHOB,  XMMMWYeckas, MepeHoc  3apsja
(paspsg), obOpasoBaHue HoBoW basbl U
CBSi3aHHble C HUM $IBMEHWUs nonspu3auum

3NEKTPOAOB. 3aBncMmocTb CKOPOCTM

3NeKTPOAHbIX MNPOLEeCccCoB OT noTeHuuana 6 6 12
3MNeKTpoAbl B Cryyae 3aMeffieHHbIX CTagun

ondgysnm n nepeHoca 3apsga.

Monsaporpadua. Koppoaus.

JlTabopaTtopHas pabora: Onpepnenenus

vyuycen nepeHoca NOHOB

Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 40
KoHcynbTaumm 1 npoMexyTovHas 25 335
atTectaums (Ok3ameH) ’ ’
Bcero koHTakTHas pa6ora u CP no 138.75 113.25

OUcUMnNnnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUU

5.1 OnucaHue nokasartenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToOB 0by4eHUs
5.1.1 MNoka3aTenun oueHuBaHuA

Kog
KOMMNeTeHLmmn

MNokasaTenu oueHnBaHus pe3ynbTaTtoB o6yL|eva

HanmeHoBaHne oueHOYHOro
cpeacTea

OrK-1

1. WimeeT npenctaBrneHne o6 OCHOBHbIX 3aKOHaX W COOTHOLUEHUSAX
dun3m4eckon xmmMuKn, crnocobax WX MNpPUMEHeHMs [Ons  peLleHus
TEOPETUYECKUX W MNPUKNadHbIX 3adad, ponuv (U3NYECKON XUMUKU Kak
TeopeTnyeckoro dyHOaMeHTa COBPEMEHHOW XUMUM U MPOLECcCoB
XUMUYECKON TEXHOIOTUN.

2. TlporHosvpyeT BRMSIHWE pPa3nNUYHbIX aKTOPOB Ha XMMUYECKOoe
paBHOBecue, Ha (pa3oBoe paBHOBECWE, Ha paBHOBECWE B pacTBOpax
3NEKTPONUTOB, Ha noTeHuman anektpogoB u JOC ranbBaHUYECKUX
3NEeMEHTOB, Ha HarmpaBreHVe W CKOPOCTb XUMWYECKUX peakuuii;
COCTaBMnATb KMHETUYECKMe YpaBHEHUS ANs  KMHETUYEeCKU MpOoCTbIX
peakuuin, KnaccupuuupoBaTb 3NEKTPOAbl U 3NEKTPOXMMUYECKME Lenwu,
Nonb30BaTbCA CNPaBOYHON NUTEpPaTypon No U3N4ECKON XMMUK.

3. [JeMoHCTpupyeT HaBblkM NPOBEAEHMS TUMOBbIX (OU3UKO-XMMNYECKMX
uccnegoBaHUn U HaBblkaMW  pelleHnst TUMNOBbIX 3adady B obnactu
XUMUYECKON TepMoaMHaMuKK, (pas3oBbiX paBHOBeCUA U Ha3oBbIX
nepexonoB, ANEeKTPOXUMNU, XUMUYECKOWN KUHETUKN.

Bonpochl YCTHOIo
cobecenoBaHus

MpakTuko-
OPUEHTUPOBaHHbIE 3afaHus

OrK-2

1. WmeeT npeacTtaBneHne o0  3aKkoHaxX  PU3NYECKON  XUMMMU,
3aKOHOMEPHOCTAX MPOTEKAHUA W pPaBHOBECUS OTAEMbHbIX KNaccos
XUMUYECKUX  peakumm N CBA3b  9TUX  3aKOHOMEPHOCTEM  C
OCOOEHHOCTAMU BHYTPEHHErO CTPOEHMSI MOJSIEKYNT OTAENbHbLIX pynn
XUMUYECKUX COEOQNHEHWIA.

2. Vcnonb3yeT 3aKkoHbl U3NYECKON XUMUKM, TepMoauHaMUyeckue
CMpaBOYHbIE OaHHble n pe3ynbTaTbl U3NKO-XMMUHECKOTO
3KCMepMMEHTa ANsi OnpenerieHns HarnpaBrneHUst XUMUYECKUX peakuun,
Ona  BbIYMCMEHMS pPaBHOBECHOMO BbIXO4a MPOAYKTOB, onpeaeneHuns
TennoBbiX 3(EEKTOB peakuun; onpeaeneHns KOHCTaHT CKOpOCTen
XUMUYECKMX peakuuin pasnnyHbIX MOPSOAKOB M SHEPrUM akTMBaUUKM U
nucnonb3oBaTb  MOMyYeHHble  pe3ynbTaTbl ANs  peleHna  3agad
npodeccnoHanbHOM AeaTeNbHOCTH.

3. [emoHCTpupyeT HaBbikM aHanmMsa W pacyeta TepMOAMHAMUYECKMX
napameTpoB (PU3MKO-XUMNYECKMX NPOLLECCOB, METOAMKON U TEeXHUKOMN
nabopaTopHOro aKkCnepmmeHTa.

Bonpochl YCTHOIo
cobeceoBaHust

MpakTuko-
OPUEHTUPOBAHHbIE 3a0aHus




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnn4HoO)

Obyuatomiics nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX 3aKOHOB (OM3MYECKON XUMUW,
CcBOOGOAHO OpMEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TepMMHaX W onpeaeneHunsx
npy OTBETE; YCBOWM OCHOBHYIO W 3HAKOM C
OOMNOSTHUTENBHOM  NNTEPATYpoOn;  MOXeT

0O6BACHUTL B3aMMOCBSI3b OCHOBHbIX
(PM3MKO-XMMNYECKNX  3aKOHOB WU nx
3HavyeHne ans nocnegytouien
npodeccnoHanbLHom neaTenbHOCTY;

NposiBNsieT TBOPYECKME CMOCOBHOCTM U
LUMPOKYID 3pyOULMIO B UCMOMb30BaHUU
y4yebHoro matepuana.

4 (xopoLuo)

OO6yyaroLmincs nokasbliBaeT [OCTaTOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  3aKOHOB
(PM3MYEeCKOn XUMUK, OpPUEHTUPYeTCA B
OCHOBHbIX MOHATMAX W  onpegeneHusx;
YCBOUIT OCHOBHYIO NUTepaTypy; Oonyckaet
He3HaunTenbHbIE MOrpeLIHoCTU npu
OoTBETax Ha BOMNPOCbl 3K3aMeHaLWOHHOro
buneta U JOMONMHUTENbHbIE  BOMPOCHI
npenoaaBaTens.

3 (yooBneTBOpUTENbHO)

Obyuvatoymiics rnokasbiBaeT 3HaHuSA
yyebHOro martepvana B MWHUMArbHOM
obbeme; MoOXeT cOpMyNUpPOBaTh 3aKOHbI
bumsmyeckon XUMUN, MOHATUSA 7]
onpegeneHnsa, HO npu 3TOM, Aonyckas
oonbLlloe KONMMYecTBO
HeNpUHUMNUanbHbIX OWKNDOOK; 3HaKoM C
OCHOBHOM nutepatypon; aonyckaet
CyLLeCTBEHHblE OlWMKOKM B OTBEeTe Ha
9K3aMeHe, HO MOXEeT YCTpaHuTb UX MNojA
pPyKOBOACTBOM MNpenogasarensi.

2
(HeyooBneTBOpPUTESNBHO)

Obyuvalowmincs He wuMeeT [OCTAaTOYMHOrO
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
copMynupoBaTb ~ OCHOBHblE  3aKOHb

duranyeckon XUMUU; nroxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHnsix; MNI0Xo 3HaKoM c

OCHOBHOM NUTepaTypoun; [JonyckaeT npu
OoTBETE Ha SK3aMeHe CyLeCTBEeHHble
OLIMOKM U HE MOXET YCTPaHWUTb MX Laxe
nof pyKoBOACTBOM MpenofaBaTens.
MonbiTka  ChAMCbIBaHWS,  MCNONb30BaHUSA
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWUCTB
UNM nonb30BaHWE MOACKA3KOW Opyroro
yeroBeka.

Ob6yuyatoLymincs nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHue
OCHOBHbIX hur3nYecKmx 3aKOHOB,

CcBOGOAHO OPMEHTMPYETCA B  OCHOBHbIX
MOHATUSIX, TEPMUHAX W OMNpeaeneHusx;
YCBOMIT ~ OCHOBHYHO M 3HakoM ¢

3auTeHo OOMONHUTENBHON  nMTepaTypon;  MOXeT
06BbACHUTL B3aNMOCBSI3b OCHOBHBbIX
PU3MYECKUX 3aKOHOB U UX 3HA4YeHue Angd
nocnegytowen npodeccrnoHansHom
OeATenbHOCTM;  MPOSBNSIET  TBOpYeECKue
CMOCOOHOCTM B UCMOMb30BaHUM Yy4ebHOro
maTtepwuana.

He 3auteHo OO6yyarominca He WMMeeT [OCTaTO4YHOro




YPOBHS1 3HaHWUS OUCLMMIMHLI, He MOXeT
chopMynMpoBaTb OCHOBHblE U3NYecKue
3aKOHbI; MIoOXo  OpUeHTUpyeTcs B
OCHOBHbIX TMOHSATUAX W OnpeneneHnsx;
MAOX0 3HAKOM C OCHOBHOW NUTEpaTypou;
fjoryckaeT npu oTBeTe Ha  3a4yeTe
CYLUECTBEHHbIE OWWGKM U He MOXeT
YCTPaHUTb WX [axe MNoh PYKOBOACTBOM
npenofaeaTens.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUS NN UHble MaTepuarnbl, Heo6xoAuMbIe ANsi OLeHKU 3HaHUM, YMEHUN,
HaBbIKOB U (MNK) onbITa AeATENbHOCTH
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKN BONPOCOB
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YTto Takoe msmyeckas XMmMusi, YTO n3ydaeT mamyeckas xumns? 3HadeHmne pusnydeckon xummmn. Beluectso n
€ro CBOWCTBa.

YTto Takoe xmmmuyeckas TepMOOMHaAMMKa N YTO OHa MsyqaeT? Yrto Takoe TepMognHamMmmn4eckas cuctema?

2 Kakne ObiBalOT TEepMOAMHaMMYECKNE CUCTEMBI?

3 PaboTa, TennoTa, dasa, TepMogMHaMUYECKUIA NPOLLECC, BUALI TEPMOLMHAMUYECKMX MPOLECCOB? YCNoBus
npoBefeHus npoLeccoB? YTo Takoe napameTpbl COCTOAHNA?

4 TepmognHaMmmyecknin UMKN? YpaBHEHNE COCTOSIHUSA CUCTEMbI. YTO Takoe BHYTPEHHASA 3HEPIUS CUCTEMbI?
Kakue ObiBatoT hopMbl Nepeaayn sHeprum?

5 TepmoguHamuyeckoe paBHoBecue. MetactabunbHoe paBHoBecue. [pu3HakM TepMOgNHAMUYECKOTO
paBHOBECHS.

6 MepBoe Havano (3akoH) TepMoaMHaMUKN. POPMYITMPOBKN U MaTEMATUYECKOE BbipaXKeHNEe NEPBOro Havana
TEPMOLMHAMUKN.

7 TennoeMKocTb NPU NOCTOSIHCTBE Pa3fnuYHbIX NapamMeTpoB U cnocobbl ee pacyeTa.

8 MpunoxeHne NnepBoro Havana (3akoHa) TepMoANHaMUKK K NpoLeccam naeanbHoro rasa npu nocTosiHCTBe
OAHOro 13 NapameTpoB.

9 MpunoxeHue nNepBoro Hayana (3akoHa) TEpMOOUHAMMKM K MpoLieccaM HarpeBaHust (OXNaXxaeHus ) B
peanbHbIX CUCTEMAX.

10 MpunoxeHne NnepBoro Havana (3akoHa) TepMOANHAMUKM K MpoLeccaMm N3MEHEHUS arperaTHOr0 COCTOSIHUS
BellecTBa.

11 MpunoxeHne nepBoro Havana (3akoHa) TepMoANHAMUKN K XMMUYEeCKMM peakumsam. 3akoH Necca u cneacreue
13 Hero. Micnonb3oBaHue 3akoHa ["ecca NpUMeHNTENbHO K pacyeTy TennoBbiX 3 deKToB.

12 OHTanenus. PacyeT Tennosoro addekrta Npy CTaHOapTHbIX YCIOBUSX.

13 PacueT TennoBoro addpekta u 3HTponum peakuum npu nobon Temnepartype. 3akoH Kupxroda.

14 MocnenoBaTenbHOCTb BbIYUCIIEHUS] TEMMOBOIO achdekTa peakLmm npu nobdon TemnepaType.

15 | OkcnepumeHTanbHoe onpeaeneHne TenoBbIX 3EEKTOB.

16 BTopoe Havano TepmoguHamunkn. opmynunpoka. Ero matemaTmyeckoe BblpaxeHue.

17 BeuHbIn gBuratens BToporo poga. Cxema paboTbl peanbHON TennoBov MalluHBb.

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

BTopoe Ha4arno TepMmogunHamMukn. Camonpomaaoanble npoLuecchl. 3HTpOI'II/I9| 1 ee CBOWCTBa. I'IpMBe,D,eHHoe

19
Tenno.

20 PacueT sHTponuu ons peanbHbIX NpoueccoB. PacyeT sHTponum n3obapHOro HarpeBaHus (OXNaXaeHus)
BelllecTea.

21 Pac4yeT aHTponun ons peanbHbIX NpoueccoB. PacyeT aHTponuu ¢ha3oBbix NpeBpaLleHnun 1 UISMeHeHNs
arperaTHOro COCTOSIHUS.

29 PacueT aHTponuu onsa peanbHbIX NpoLeccoB. XuMmnyeckue peakuuu. MNMoctynat MNnaHka. TpeTuin 3akoH
TEPMOONHAMUKN.

23 TepMmognHaMmyeckmne npusHaKkmM caMonpon3BoSIbHOCTM NPOTEKAHNS! NPOLECCOB 1 PaBHOBECUS B CUCTEMAX

npw NOCTOSAHCTBE OTAENbHLIX NapameTpoB. AHeprms nbbca. AHeprua NenbmronbLa.

24 XuMunyecknin noteHuman. BeldncneHme xmmmyeckoro noteHumana.

PaBHOBeCHbIE COOTHOLLEHMSA Npy a3oBbIX Nepexoax. YpasHeHue Knayaunyca-Knanenpona. Cnocobbl

25 o
pelueHusi ypaBHeHusi Knayauyca-KnaneiipoHa.

26 CpoacTBO XMMNYECKON peakLMn 1 ero pacyer.

27 KoHcTaHTa paBHOBeCKs 1 ee CBSA3b M3MeHeHnem aHeprum [Mb66ca. YpaBHeHune nsotepmbl BaHT-MNodhda.

28 KoHcTaHTa paBHOBECHKS U ee 3aBUCUMOCTb OT Temnepatypsbl. YpaBHeHue nsobapel BaHT-lNodda. 3akoH
Jlannaca.

29 MocnenoBaTenbHOCTb pacyeTa XMMUYECKOrO CPOACTBa (M3MeHeHUst aHeprumn Mmb6ca) peakumn.




30

Xummnyeckoe paBHOBECHKE. KoHcTaHTa paBHOBECUA ANA ra30oB, pacTBOpPOB.

Mopsaok pacyeTa TEOPETUYECKOrO BhiXxoda NPoAyKTOB 06paTUMbIX peakUmi, UCX0As U3 YACHEHHbIX 3Ha4YeHWI

31 KOHCTaHT paBHOBECKSI.

32 Cesa3sb Mexay Kp, Kc, Ka, Kn . OnpeaeneHne KOHCTaHT paBHOBECUS A151 TOMOTEHHbIX U FeTePOreHHbIX
peakuui.

33 YcnoBus paBHOBECKS B reTeporeHHbIX cucteMax. YpasHeHue Knaysuyca-KnanenpoHa anst npoueccos
ucnapeHus u cybnumaumm.

34 PasbaBneHHble pacTBopbl. TeMnepaTtypa kpuctannusaumm pasbaeneHHbIX pacTBopoB. [uarpamma
COCTOSAAHWS OAHOKOMMOHEHTHBLIX CUCTEM.
Xumunyeckas knHeTrka. CKOpOCTb FTOMOrEHHOW XMMUYECKON peakummn 1 ee 3aBUCUMOCTb OT pasfnnyHbIX

35 akTopoB? KoHCTaHTa ckopocTu peakuun. YpaBHeHne AppeHunyca. Cnocobbl perynmpoBaHnst CKOpOCTU
rOMOTEHHOW peaKkL .

36 CkopocTtb reTveporeHHoPl XumMu4deckon peakumm. 3akoHbl Prka. Cnocobbl perynnpoBaHnsi CKOPOCTH
reTeporeHHon peakumu.

37 HaeneHune napa Hag pactBopoM. OTHOCUTENBHOE MOHWXEHWE AaBNeHNS HaCbILLEHHOro napa B 3aBUCMMOCTH
OT KOHLIEHTpaL N pacTBOPEHHOTO BELLECTBA.

38 OnpepeneHre MONeEKynsipHOro Beca pacTBOPEHHOro BellecTea. Kpnockonus. 36ynnmockonus.

39 3akoH Payng, ero npaktnyeckoe npumMeHeHue.

40 3akoH "'eHpw, ero npakTU4eckoe NpuMeHeHue.

41 3aBNCMMOCTb TeMMepaTypbl KUMEHUS 1 TEMMepaTypbl 3amMep3aHns PacTBOPOB OT KOHLEHTpaLuK.

42 TepmognHamuyeckas knaccudukauns pacTsopos. Vcnonb3oBaHne MoAenu perynspHbIX pacTBOPOB.

43 XuMmn4eckuin noTeHuman KOMNOHEeHTa pacTBopa Ana naeansHOro U pearnbHOro pacTeopa.

44 AKTUBHOCTb KOMMOHEHTOB PaCcTBOPOB (pacnnaBoB), pacyeTbl KOIMPULNEHTOB aKTUBHOCTH.

45 AKTUBHOCTb KOMMOHEHTOB PacTBOPOB (pacnnaBoB), pacyeTbl KOIPPULNEHTOB aKTUBHOCTH.
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46 OCHOBHbIE NOHATUSA U onpeaenexus (TepmognHamuyeckas cuctema, roMoreHHas U reteporeHHast CUCTeMbl,
asa, KOMMNOHEHT, YMCOo cTeneHen ceoboabl, BeLecTBO, pacTeop). [pasuno gas MN'bbea.

47 OQHOKOMMOHEHTHbIE CUCTEMbI U X NCMONb30BaHNME.

48 [BYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbIE CUCTEMbI U UX NCMONb30BaHME.

49 [BYXKOMMOHEHTHbIE KOHOEHCUPOBaHHbIE CUCTEMBI U UX UCNOMNb30BaHMWE.

50 MocTpoeHune anarpamm COCTOSHUS ABYXKOMMOHEHTHbLIX KOHOEHCUPOBaHHBLIX CUCTEM MO AaHHBIM
Tepmorpadmyeckoro aHanmaa.

51 TPEXKOMMOHEHTHbIE CUCTEMbI U UX UCMOSb30BaHMWE.

52 BogHo-conesble cucTembl U UX OCODEHHOCTU.

53 ONEeKTPOXMMUSA 3reKTpoxnummyeckme npouecchbl. OCOBEHHOCTU 3NEKTPOXMMMUYECKMX NPOLIECCOB.

54 MpoBOAHMKM NEPBOro 1 BTOPOro poaa.

55 3nekTponuTbl. PacTBOpbI 3nekTponuToBs. [luccoumaums n conbeaTaums.

56 OcobeHHOCTH anccoumaumnn CunbHbIX U cnabblx anekTponuToB. KoHCTaHTa aguccoumaumm.

57 3akoH pasbasneHua OcTtBanbga. Tepmudeckmne achdekTbl B pacTBOpax 3NEKTPOSNMTOB.

58 Xumunyeckoe paBHoBecue npu guccoumaumm sogpsl. pH pactesopa. loHHoe npousBeaeHue Boabl.

59 AkTMBHOCTb. KO3adhpmuUMEHT akTMBHOCTU. 3aBUCUMOCTb KO3 MULIMEHTA aKTUBHOCTM OT KOHLEHTpaLMMW.

60 MoHHaga cuna pacteopa. YpaBHeHune [ebasi-Xtokkens.

61 PaBHoBecuKe npu rugponunse conemn.

62 PaBHoBecue B bydepHbix pacTBopax. bydepHas emkocTb. 3HaueHne GydepHbIX pacTBOPOB.

63 PaBHOBecKe B HacblLWeHHbIX pacTBopax. [1ponsBegeHe pacTBOPUMOCTMU.

64 MpoxoxaeHne Toka Yepes pacTBopbl. Cxema OABMXXEHUSI MOHOB 1 3TEKTPOHOB MPU 3MEKTPONn3e.

65 PaBHoBecune BydepHbIX pacTBOPOB M HACKILLEHHBIX PACTBOPOB.

66 HepaBHOBECHELIE SIBNEHUS B pacTBOPax 3N1EKTPONUTOB NPU NPOXOXAEHNE TOKa Yepes pacTeop.

67 ScTaeTHbI MexaHN3M nepegaYv MOHOB NPOTOHOB B BOAE.

68 Yucna nepeHoca. OTHOCUTENbHBIE CKOPOCTUN ABMXEHNS NOHOB.

69 OneKkTponpoBOAHOCTL ANEKTPONUTa. 3aBUCUMOCTb INEKTPONPOBOAHOCTU OT Pa3NnYHbIX haKTOPOB.

70 N3mepeHue akcneprMeHTarnbHbIX METOAOB 31EKTPONPOBOAHOCTH.

71 YpaenbHasa aneKkTponpoBOAHOCTb.

72 OKBMBaneHTHas 3NeKTPonpPoOBOAHOCTb.

73 3aBMCMMOCTb 3KBMBANEHTHOWN 3NEKTPUYECKON NPOBOAMMOCTM OT KOHLEHTPALMKN ANSA CUMbHBIX U cnabbix
3NEKTPONMTOB.

74 M3mepeHune anekTponpoBOAHOCTU 1 ee NPUKINagHoe 3Ha4YeHne.

75 PaBHOBeCHbIe aneKTpoaHbIe MPOLECCHI. DNEKTPOXMMUYECKUIA NOTEHUMarn.




76 OnekTpoa. 3neKTpoxmmMmuyeckas Lenb. InNeKTPOXMMUYecKasi peakLuus.

77 CTpOGHI/Ie [0BOWHOTO ANEeKTPU4eCKOoro crioq. BosHukHOBEHME ANEeKTPOXnMMn4eCcKkoro noTeHumana.

78 ManbBaHM4ecknii anemeHT. Cxema 1 NpUHUKUN paboTbl ranbBaHUYECKOro afieMeHTa.

79 MonyanemeHT. AnNeKTpoa, CpaBHEHMUS.

80 3aBMCUMOCTb 3MEKTPOAHOIo NoTeHUMana oT akTMBHOCTU COOTBETCTBYIOLLIMX MOHOB B pacTBope. YpaBHeHue
HepHcTa. CTaHaapTHbIA 9NeKTpoaHbIi noTeHuman. CucTeMa 3HaKoB AN CTaHAapTHbIX NOTEHLUAanoB.

81 TepmoguHamuka obpaTMMbIX SNEKTPOXMMUYECKUX CUCTEM.

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

83 BooopoaHbIvi anekTpoa 1 ero Ucnosib3oBaHue.

84 OKMCNUTENBHO-BOCCTAHOBUTESbH ble, NOHOOOMEHHbIE AneKkTpoabl.

85 Xumunyeckume uenm nepBoOro 1 BTOPOro poga, nx rnpaktnyeckoe 3HavyeHune.

86 TonnueHbIN aremeHT. Cxema 1 NpuHUMN ero paboTsl.

87 Akkymynatopbl. Cxema v npuHUmMn nx paboTsl.

88 KoHUeHTpaLunoHHbIe Lienu.

89 HOTeHHMOMeTpMﬂ N ee npaxkTtn4yeckoe npmMMeHeHune. HepaBHOBeCHbIe ANEKTPpOoaHble NpoLecChl.

90 Konu4yectBeHHble NnokasaTenu anektponuaa. 3akoHbl ®apages.

91 OneKTpoxmmMmmyeckasi Kopposms MeTasnsoB.

92 aﬂeKTpOKVIHeTM‘-IeCKMG MeToAbl 3alUTbl METaNI0B OT KOPPO3Un.

93 PacueTHble hopMyribl B 9NEKTPOXMMUYECKNX NpoLieccax.

5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3alaHus (3aAa4uu, Kenchbl)

1. CTaHOapTHble SHTanbMMM cropaHus rpaduta U anmMasa B KACMOPOAE COOTBETCTBEHHO paBHbl: -94,05 u -
94,5 kkan/monb. Yemy paBHa TennoTa npespalleHus rpacduta B anvas?

2. Mpn 200 rpag. Uenbcua gna peakumm BaS0O4 + CO32- = BaCO3 +S042- Gaput BUTEPUT HOpMaribHOe
Xumudeckoe cpoacTso paBHo -1400 kan. Yemy paBHa KOHCTaHTa paBHOBECUS peakumn?

3. CkpbiTas TennoTta ucnapeHus BoAbl paBHa 9,7 kkan/monb. Boga kunut npu temnepatype 120 rpag. Lenbcus
noa AaBrneHneM...

5.3 MeToaunyeckue matepuansl, onpeaenstolme npoueaypbl oLleHMBaHMA 3HAHUN, YMEHUN, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYEeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka oGy4aloLerocsi K NpoOMeXyTo4YHOM aTTecTauum 1 nopsiaok NIMKBUAaLMmM akageMn4ecKkon
3aA0MKEHHOCTH

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOoBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6IMYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTaumm No AUCUUNIINHe

YcTHada + MucbmeHHasn KomnbloTepHoOe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTH NpoBeAEHUA NPOMEXKYTOYHOM aTTecTaumMm no gUCUMNInHe

B03MOXXHOCTb MOMb30BaTbCA CMpPaBOYHLIMY Tabnuuamu, KanbKynsTopoM;
Bpemsa Ha noaroToBKy oTBeTa no 6unety 45 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | WspaTtenscTtBo | o4 nsgaHusa | Ccebinka
6.1.1 OcHoBHas y4ye6GHas nutepaTtypa
EpemuH B. B. (ngp.) |OcHoBbl buanyeckon xumum https://ibooks.ru/rea
(OneKkTpoHHbIN  pecypc) ding.php?
yyebHuk : B 2 4. Y. 1 : short=1&productid=

Mocksa: JlabopaTtopus

2 2019 373279
3HaHUM

Teopuss. — 5-e wusgaHue,
nepepab. n pgon. (an.). —
(YyebHuk ans BbICLLEN

LLIKOSbI)




Epemun B. B. (n gp.)

OcHoBbI  (hrsuyeckorn xnmmnm

https://ibooks.ru/rea

(OneKkTpoHHbIN  pecypc) ding.php?
yyebHuk : B 2 4. 4. 2 : Mockea: Na6o short=1&productid=
Teopus. — 5-e u3naHme,  1ao0paTopuA 2019 373280
nepepab. n pgon. (an.). — 3HaH
(YyebHnuk  gns BbiCLLEN
LLIKOSbI)
6.1.2 lononHuTenbHas yyebHasa nutepartypa
lpuropbera, Jl. C.,|Pusmdeckas xmmums MockBa: MockoBcKui http://www.iprbooks
TpudoHosa, O. H. rocyqapCTBEHHbIN hop.ru/26215.html
CTPOUTENbHbIN 2014
yHuBepcuteT, A [Nn 3p
Megaua, 36C ACB
BepesoBuyk, A. B. dusmnyeckasn xmmums Gaparos: HayuHas kHura 2019 http://www.iprbooks

hop.ru/81087.htmi

6.2 MNepeyeHb NnpocheccrnoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CNIPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b MNYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

6.3 MepeyeHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpamMmmMHoro o6ecrneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HLO6XOAMMON ANA OCYLLEeCTBNEHUA 06pa3oBaTeNnibHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHune
AnekTpnyeckasi MeLLanka, BbITS>)KHOMN wkad, aHanuTnyeckue BECHI, KpuocTar,
5-229 HarpeBaTenbHble  NIUTKA,  KanopuMMETPbl, KOHOYKTOMETP, yCTaHOBKa AN  WU3MEepeHMUs
3MEeKTPONPOBOAHOCTH, 3neKTponmaep. MarHuTHble MeLLarnku, konboHarpesaTtenu,
pedpakTomeTp, NONApUMeTP
MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekynoHHas Y A pyA 4 P A

ayauTopust




