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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmmpoBaTb KOMNETEHUMM obydarowerocss B ob6rnactn U3Myeckon xumuun, B
yMEHUM onpeaensTb MPUHUUNUANbHYIO BO3MOXHOCTb OCYLUECTBMAEHMS W CO3HATeNbHO YNPaBfsTb XUMWYECKUMU W
TEXHOSOrM4YecknMmM npoLieccamm, LenioCTHOro NpeacTaBieHns O npoLeccax 1 SABMEHUAX B XXMBOW U HEXMBOW npupoae,
oBfageHne oCHOBaMu (M3N4ECKON XMMUKN A118 UCMOMb30BaHUSA B NPOdeCCMOHaNbHOM 1 NO3HABaTENbHON AeATENbHOCTH.

dopMMpoBaHMe TBOPYECKOrO MblNeHnsi, obbeanHeHne gyHOaMeHTanbHbIX 3HAaHUM OCHOBHbLIX 3aKOHOB W
MEeToAOB NpoBeAeHus (PU3NKO-XMMUYECKUX WCCedoBaHWWA, C nocnegywouenn o6paboTkon u aHann3oM pesynbTaToB
nccnegoBaHun.

dopMMpoBaHMe  HaBblKOB  CaMOCTOSATENIbHOTO  MPOBEAEHUS  TEOpPeTUYEeCKUX U SKCNepUMEHTasbHbIX
(PM3UKO-XUMUYECKMX NCCNEeNOBaHNUN.

1.2 3agaum gcuMNInHLI:

PaccmoTpeTb 1 OOBACHUTL 3aKOHOMEPHOCTU, Onpedensiowme HarnpaBleHHOCTb XUMMWYECKMX MPOLIECCOB,
CKOPOCTb WX NPOTEKaHUs, BIIUSHWE HA HUX Cpedbl, a TakKe YCrOBUS MOMyYeHNs MakCUManbHOro Bbixoda MpoAyKTa 1
nosfy4yeHns HOBbIX MaTepuasnoB ¢ HE06XOAMMbIMU CBONCTBaMMU;

PackpbITb NPUHUUNBI TEOPETUYECKMX 7] 3KCNepUMEHTanbHbIX PU3NKO-XUMUYECKMX MeToa0B
(TepMoAMHaAMMYECKMX, KMHETUYECKMX, INEKTPOXMMUYECKUX) OS1S pelleHus npakTudeckux 3agad npodyeccuoHarnbHOn
HanpaBneHHOCTMN.

1.3 TpeboBaHus K NnpeaBapuTenibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHasi NOAroTOBKA NpegnonaraeT co3gaHue OCHOBbI AN (POPMUMPOBaHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIINH:

O6wan n HeopraHnyeckast XuMnsi

dusnka

MaTepunanoBegeHve B TeXHOMOMMN nepepaboTku NosiMMepoB

AHanuTnyeckas Xxmumus un CbVISVIKO-XVIMVI‘-IECKVIe MeTOoAbl aHannaa

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-1: Cnoco6eH usy4yatb, aHaNU3npoBaTb, UICNOJSIb30BaTb MEXaHU3Mbl XMMUYECKUX peaKL Ui, NpoMcxoasmx B
TEXHOJIOTMYECKUX NpoLeccax U OKpyXKarolemMm Mupe, OCHOBbIBasiCb Ha 3HAHUAX O CTPOeHMM BellecTBa, npupoae
XMMMUYECKOW CBA3M U CBONCTBAX Pa3fiIMYHbIX KNAacCOB XMMUYECKUX 3NIEMEHTOB, COeAUHEeHUN, BellecTB 1
matepuanos

3HaTb: OCHOBHble 3aKOHbl W COOTHOLUEHUS (U3NYECKON XUMUWN (XMMUYECKON TEepMOAUHAMUKW, SNEKTPOXUMUM,
XMMUYECKOW KUHETWUKU, OCHOBbI (Pa30oBbiX paBHOBECUA W MNepexodoB), CNOCOObI WX MNPUMEHEHUs AN pelleHus
TEeopeTUYECKNX 1 NPUKNaaHblX 3agad, posib M3NYECKONn XMMUKN Kak TeopeTU4eCckoro oyHaaMeHTa COBPEMEHHON XUMUU U
NpoLEeCcCcoB XMMUYECKON TEXHONOMMU.

YMeTb: NporHo3vpoBaTb BAWSHWE pasfuyHbIX PakTOpoB Ha XMMUYECKOe paBHOBecue, Ha (a3oBoe paBHOBecCHe, Ha
paBHOBecWe B pacTBOpax OofeKkTponuToB, Ha noTeHuman oanektpogoB M OOC ranbBaHWYeCKMX 3MEeMEeHTOB, Ha
HanpaBneHne N CKOPOCTb XMMUYECKUX peakuui; COCTaBMATb KMHEeTUYeCKMe ypaBHEHUS ANS KUHETUYECKN MpOCTbIX
peakuui, KrnaccuduumpoBaTb 3MEKTPOAbl U 3NEeKTPOXMMMYECKUe Lenu, Mofb30BaTbCs CNpPaBOYHOM NUTepaTypon no
(OM3MYECKON XUMUN.

BnapeTb: HaBbikaMy NPOBEAEHUS TUMOBbLIX (PU3NKO-XMMUYECKNX UCCEA0BaHUA U HaBblKaMW peLLeHns TUNOBLIX 3agay B
obrnactTn XMMMYEeCKon TepMoAMHAMUKKM, (Pa30BbiX PaBHOBECUMIM M (DA30BbIX NEPEXOOOB, SMEKTPOXUMUM, XMMUYECKOMN
KMHETUKN.

OlNK-2: Cnoco6eH ucnonb3oBaTtb MaTemMaTuieckue, pusanyeckue, pusnNKko-xMmMmieckme, XMumMmveckme MetToabl
ANA pelleHUA 3aaayv NpocgeccUoHaNbLHON AesATeNIbHOCTU

3HaTb: 3aKOHbl (PU3NYECKOW XMMUW, 3aKOHOMEPHOCTM MPOTEKAHWUS W PaABHOBECUS OTAEMbHBLIX KMAaCCOB XMMUYECKMX
peakumMi M CBSI3b 3TUX 3aKOHOMEPHOCTEW C OCOOEHHOCTAMU BHYTPEHHEro CTPOEHWUs MOMEKyn OTAENbHbIX rpynn
XUMUYECKUX COEANHEHUI.

YMeTb: UCMNOMb30BaTb 3aKOHbl (PU3NYECKON XUMWUM, TepMoAMHaMUYeckue CnpaBoOYHble [AaHHble W pesynbTaThbl
PU3MKO-XUMNYECKOTO 3KCMEpUMeHTa [AONA OnpederneHvs HanpabfeHus XUMWYECKUX peakuuin, AN  BblYUCIEHUS
paBHOBECHOrO BbIXOA4a MPOOYKTOB, onpedenieHns TennoBbiX 3(PdeKTOB peakuuii; onpedeneHns KOHCTaHT CKOpOCTen
XUMUYECKUX peakuuii pasnunyHblX MOPSAKOB M 3HEPruuM akTMBauum W WMCMNONb3oBaTb MONyYeHHble pesynbTaTtbl ANg
peleHus 3aga4 npod)eccMoHanbHoON AeATENLHOCTH.

BnapeTtb: HaBblkamMu aHanM3a W pacyeTa TepMOoAUHaMMUYecKMX napameTpoB U3UKO-XMMUYECKUX MPOLIeCCOoB,
METOAMNKON N TEXHMKOM NabopaTopHOro aKCnepuMeHTa.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas paboTta

cP MHHOBaL.

Nek. Mp. Na6b. (yachI) hopmbl
(4achbt) | (4achl) | (4achl) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eGHbIX 3aHATMIA

CemecTp
(kypc ans
3A0)

Pasgen 1. TepmogmHamuka n KMHETUKA

Tema 1. OcHosBbl XUMUYECKON
TepMOaMHaMUKN. MepBoe Havano
TepMOAMHaAMMKU. TepmoguHamuyeckne
CUCTEMBI n TepMoanHaMmmnyeckme
napameTpbl. TennoBon 3¢deKT, 3akoH
lecca. YpaBHeHue Kunpxroda. Btopoe
Hayano TepMOAUHAMUKNA. DOHTPONUSA  Kak
KpuTepun HanpaBreHns
CaMONpOM3BOJIbHbIX npoLeccos B
N30NMPOBaHHbIX cucTemax.
TepmogmMHamuyeckne  noTeHumanbsl  Kak
KpUTepuin  HanpaefeHuMss U npegena 1 7 20
NPOTSKEHUS  MPOLIECCOB B 3aKPbITbIX
cucTemax.

JlabopatopHaa paborta: OnpegeneHve
WHTerpanbHOW TENMOTbl PACTBOPEHMUS COMW.
OnpepeneHne TennoTbl HeWTpanusauuu
CUMBbHOW  LWEMOYN  CWUMBbHOW  KUCIOTOM.
OnpegeneHne KOHLUEHTPaLMKN KACMOTbI
JlabopaTopHasi pabota: OnpegeneHue
yAenbHOW TEMNOEMKOCTU PacTBOPOB
JlabopaTopHasi pabota: OnpegeneHue
yAENbHOW TEMMOTbI MCNAPEHUSA XUAKOCTEN 3

Tema 2. XumMmnyeckas KWHETUKa.
Onpepnenenue NOHATUSA CKOpOCTU
XUMUYECKOM peakumm B CBA3W C
KMHETUYECKOMN Knaccudpukaumnen
XUMNYECKNX NpoLIeCCOB. Cragumn
NPOTEKaHNS CNOXHbIX peaKL .

20

Tema 3. Xumnyeckoe paBHoBecue. Cucrtema
nepemMeHHOoro cocTaga.
TepmoaMHamMU4ecKkne ycrnoBuss paBHOBECKS
B cucTemMax TMEepPeMEeHHOro  cocTaga.
Cnocobbl BbipaXkeHnsi TEPMOLMHAMMUYECKNX
KOHCTaHT A5l TOMOTrE€HHbIX U reTePOreHHbIX
peakuun. BbiuncneHue cocTaBa
paBHOBECHOW CMeCW, BbIXo4a MNpoAyKTa,
cTenenn npeBpaLleHuns, cTeneHn
anccoumaumn.

Pasgen 2. CeoiictBa pacTBopoB 1 ha3oBble
paBHOBeECUS




Tema 4. O6wwne cBOWCTBaA pPaCTBOPOB.
YpaBHEHME  COCTOSIHMSI  uaeasnibHOro U
pearnbHOro rasos. TepmopmHammnyeckas
knaccudukaums pacTBOpOB (pacTBOpbI
naeanbHble, pearbHble, npegenbHo
pa3baBreHHble pacTBOPbl HE3NEKTPONUTOB U
3NEKTPOnnTOoB).

JlabopaTopHasi paborTa: MocTpoeHune
avarpaMmmbl TemnepaTtypa KuANeHust — cocTaB
ansi HeorpaHW4YeHHo CMeLUVBaOLLMXCS
KNOKOCTEN

Tema 5. TepmoguHamuka pacTBOpPOB.
AnOuTMBHBbIE (aHTanbnus, obbem,
TEeNnoeMKocTb) W HeaaauTMBHbIE CBOWCTBA
(aHeprnss  mbbca, 3HTponMs) wmaeanbHbIX
pacTtBopoB. 3akoH Paynd.  XuMn4eckun
noTeHUMan KOMMOHEHTa  uaeanbHoOro U
pearnbHOro pacTBopa. Obynnuockonus,
KPMOCKOMNUSl, OCMOTUYECKOE [JaBrEHME.

14

WUtoro B cemecTpe (Ha kypce anga 3A0)

18,25

KoHcynbTauum 1 npoMexyToyHas atrectaums
(3auver)

92,25

Pasgen 3. Teopusa pacTtBopoB

Tema 6. dazoBble paBHOBECMKS.
MHOrokoOMNOHeHTHbIE CUCTEMbI. ['eTeporeHHble
paBHoBecus. PasoBble paBHOBECUS. YCNoBus
TepMoaAnHaMUYeCcKoro paBHOBecus B
MHOroasHbIX MHOFOKOMMOHEHTHbIX CUCTEMaX.
MpaBuno a3 Mb6bca. A3e0TponHbIE CMECHU.
PacuyeT ¢ mncnonb3oBaHveM npaBuna pblyara.
Tunbl guarpamMm B 3aBUCUMOCTW OT Xapakrepa
B3aMMOJENCTBMS B TBEPOAOM UM KMOKOM
coctosHun. [lpoctenwume Tunbl guarpamm
COCTOSAHMSA.

OnpegeneHve MongapHon  pedpakumm u
napaxopa.

30




Tema 7. PacTBOpbl 3nekTponutoB. PaBHoBecus
W  SABNEHWss  MepeHoca B  pacTBopax
3ANEeKTPONUTOB. DneKTpuyeckasi NPOBOANMOCTb
pacTtBopoB. Yucna nepeHoca, cnocobbl wux
onpegeneHus. 3aBucMMocCTb cTeneHn
anccoumaumMm  cnabdblX  9MEeKTPoONMTOB  OT
KOHLleHTpauun, 3akoH pa3BeaeHus OcTBanbaa.
CraHpapTHoe  COCTOsiHME B pacTBopax
anekTponutoB. OCHOBHbIE MOJTOXEHUS TEOPUN
CUMbHbIX  anekTponuToB  [ebasa-Xwokkens.
VIOHHblE paBHOBECUS: MOHHOE Mpou3BedeHME
Boabl, pH, ocobeHHocTM pH B HEBOAHLIX
cpedax, rmaponms, ConbBONM3, PpacTBOPUMOCTb
ManopacTBOPUMbIX conen. MoOHHbIE
paBHOBeCUS pacnnaBsoB ANEKTPONnNTOB.
TBepAble aNeKTponuThI.

JlabopaTopHasi paborTa: OnpepeneHune
YOENbHOW  3rEKTPOMNPOBOAHOCTU  PacTBOPOB
3MNEKTPONUTOB N PaCYUET XapaKTEPUCTUK 3TUX
pacTBOpOB. Pacuér npoun3seneHus
pacTBOPMMOCTW. KongykTOomeTpnyeckoe
TUTpOBaHue c Lenbto onpegeneHus
KOnmnyecTsa KMCNOThl

JlabopatopHas paboTa:
HOTeHumomeTpmquKoe TUTpPOBaHMe.
Onpepenenue KonunyecTtea KNCIOTBbI.

Onpepgenenue pH 6ydepHoro pactesopa

Pasgen 4. SnekTpoxmmumyeckue npoueccol

31

Tema 8. TepmopguHamudeckass Teopuss O[C.
ManbBaHUYeCKNA 3aNeMeHT. SNEKTPoABMXKYLLNE
CWIbl U 3MEKTPOAHbIX NoTeHuunansl. MexaHuam
BO3HMKHOBEHUS 3MEKTPOAHOro NoTeHuuana.
[BONHON aneKkTpuYeckuin crio. 3aBUCUMOCTb
a4cC ranbBaHN4eCKOro arnemeHTa oT
aKTUBHOCTM MOTEHUManonpeaensiowmx NoHOB
n Temnepatypbl. JnNekTpoabl MNEPBOro MU
BTOPOro poga. AMarnbraMHble, OKACIUTENBHO-
BOCCT@HOBUTENbHbIE, MemObpaHHble
3NEeKTPOAbl, CTEKMSIHHBIN M MOHOCENEKTUBHBIN
3NeKTpoabl. anbBaHW4eckne uenm  —
XUMUYECKME U KOHLLEHTPALMOHHBIE. DNeKTpoabl
CpaBHEHUsSI.

JlabopatopHaa pabota: Onpegenenve 34C n
3NEKTPOAHbIX NnoTEeHLManos. Pacuér
Npov3BeaeHNs  pacTBOPMMOCTU  COMen U
rmapokcnaoB

30




Tema 9. OnekTponua. Kopposusa metanmnos.
3aKOoHbI anekTponuaa. OcobeHHocTH
HepaBHOBECHbIX NPOLIECCOB Ha 3MeKTPoAaXx.
Ctaguun aneKkTpogHbIX peakuui: TpaHcnopT
MOHOB, XMMMUYECKas, MepeHoc 3apsda
(paspsn), obpasoBaHWe HOBOW pasbl U
CBSI3aHHbIE C HWM SIBMEHMS Monsipusauun
3aBucumocTb CKOPOCTU
3MNEKTPOAHbIX MPOLECCOB OT MoTeHumana
3NeKTPOAbI B Criydae 3aMefIeHHbIX CTagun

3MEeKTPOooB.

Anddpy3anm

Monsaporpadus. Kopposus.

nepeHoca 3apsaaa.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 4 2 8 121

KoHcynbTauum 1 npoMexyTodHas

aTTecTauuns (Ok3ameH)

2,5 6,5

Bcero koHTakTHasa pa6orta n CP no

OVCcUUnnuHe

28,5 219,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLIEHWBaHUA pe3yribTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KoMneTeHUun

MokasaTenu oueHnBaHus pe3ynbTaTtoB 06yqum|

HanmeHoBaHWe oueHOYHOro
cpeacTea

OriK-1

1. UmeeT npeactaBneHne o6 OCHOBHbIX 3aKOHaX W COOTHOLLEHUAX
dumsnyeckorn xumun, cnocobax uX MNPUMEHEHUS AN peLleHus
TeopeTUYecKMX U NpuKnagHbiX 3agad, ponv uU3an4eckon XUMUM Kak
TeopeTnyeckoro dyHgameHTa COBPEMEHHOW XMMUM U MPOLECcCoB
XMMUYECKOWN TEXHOMOTUN.

2. TporHosupyeT BMMsiHUE pPasfnuyHbIX (PakTOpoB Ha XuMUYeckoe
paBHOBecWe, Ha ha3oBOe paBHOBECWe, Ha paBHOBECKE B pacTBopax
3MNeKTPONMTOB, Ha noTeHuman anektpogoB M OOC ranbBaHUYECKMX
3MIeMeHTOB, Ha HanpasrieHVe W CKOPOCTb XUMUYECKUX peakuun;
COCTaBnATb KUHETUYECKMe YpaBHEHUS ANS KUHEeTUYEeCKU NPOCTbIX
peakuumi, knaccuunumpoBaTh aNeKTPoabl U ANEKTPOXMMUYECKUe Lenu,
Nnornb30BaTbCA CNPaBOYHON NUTEPaTypomn No U3N4ECKON XMMUK.

3. leMoHCTpuMpYyeT HaBbIKM NPOBeAEHMS TUMOBbLIX PU3UKO-XMMUYECKNX
nuccrefoBaHWin M HaBblkaMy PELLEHUS TUMOBLIX 3adady B obnacTu
XUMUYECKON TepmMoamHaMukKy, GasoBbIX paBHOBECUA U (PA30BbIX
nepexoaos, ANEKTPOXUMUN, XUMUYECKON KUHETUKN.

Bonpocebl YCTHOrO
cobecenoBaHus
MpakTVKOo-0pUeHTUPOBaHHbIE
3agaHusa

OrK-2

1. WmeeT npeactaeBneHne o 3akoHax PU3MYECKOM  XMMUM,
3aKOHOMEPHOCTAX MPOTEKaHUs M PaBHOBECUS] OTAENbHbIX KaccoB
XUMUYECKUX  peakuuin U1  CBA3b  3TMX  3aKOHOMEpPHoCTelW C
0COBEHHOCTAMU BHYTPEHHErO CTPOEHUS MOJSIEKYN OTAENbHbIX rpymmn
XUMUYECKNX COEAMHEHUN.

2. Wcnonb3yeT 3akoHbl U3NYECKON XUMUKM, TepMoauvHaMuveckune
CMpaBOYHble  AaHHble U pe3ynbTatbl  PU3NKO-XMMUYECKOro
3KCNepuMMeHTa Anga onpeaenexHns HanpaeneHnss XMMUYECKUX peakLni,
AN BblYMCNEHNST PaBHOBECHOrO BbiXxOo4a MPOAYKTOB, ornpegeneHuns
TennoBbIX 3PEKTOB peakuumn; onpederieHnMs KOHCTaHT CKOPOCTEWn
XUMUYECKUX PeaKkLMn pasfnyHbiX NOPSAKOB U SHEPrun aktmsauum m
NCNONb30BaTb MOJlyYEHHble pe3ynbTaTbl ANs  peleHus  3agad
npodeccnoHanbHoOM AeATENBHOCTH.

3. [leMOHCTpUpyeT HaBbIkM aHanu3a n pacyeTa TEPMOANHAMUYECKNX
napameTpoB PU3NKO-XUMUYECKMX MPOLIECCOB, METOAVNKON U TEXHUKON
nabopaTopHOro aKCnepunmeHTa.

Bonpochl YCTHOro
cobecepoBaHus
MpakTnko-opMeHTUpPOBaHHbIE
3agaHna




5.1.2 Cuctema u Kputepum

oueHuBaHuA

KpMTepMM oueHnBaHUA CCbOpMI/IpOBaHHOCTI/I KOMMeTeHUMn

LLikana oueHuBaHna

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnmn4HO)

O6yyatowmiics nokasblBaeT BCECTOPOHHEE
n rnybokoe 3HaHMe OCHOBHbIX 3aKOHOB
dusmyeckom XUMmuU, cBoboaHO
OPWEHTUPYETCA B OCHOBHbIX MOHATUSX,
TepMMHaxX W onpegerneHusx npu OTBeTE;
YCBOUNT ~ OCHOBHYHO W 3HakOM  C
OOMOSMHUTENBHON  NUTEpPaTypor; MOXeT
06BACHUTL B3aMMOCBS3b OCHOBHbIX
PU3MKO  -XUMUYECKMX 3aKOHOB U  UX
3HayeHune ans nocneaytoLlen
npodeccnoHarnbHoOn OesATenbHOCTY;
nposiBrsieT TBOPYECKMe CnocobHoCcTU 1
LUMPOKYHO 3pyauLMIO B  MCMOMNb30BaHUM
yyebHoro matepuana.

Obyyvalowmics AeMOHCTPUMPYEeT npaBuUIibHOE
noHUMaHWe YyCrnoBWs  3ajauvv, BnageHue
HaBblkaMy ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U (hopMyn ANA ee peLlueHusi, 3HaHue
pasMepHOCTEN BENUYMH (PUBNYECKON XUMUIMN.
YMeeT npumeHATb MaTemMaTudeckun annapart
AN peanu3aumm nnaHa peleHus 3agadv wu,
ecnum 3To HeobxoanMOo, MOXET NPEACTaBUTb €ro
rpacpmyeckn. Monyuun npaBunbHbIA OTBET U
MOXET €ro MHTEePNPeTUPOBaTb, BbIMOSHAET BCE
3agaHug, npeaycMOTpPEHHbIE dopmamu
KOHTpOns

4 (xopoLuo)

Obyuyatowmmnca nokasbiBaeT AOCTaTOYHbIN
YPOBEHb  3HAHWA  OCHOBHLIX  3aKOHOB
PU3MYEeCKOM XUMUM, OPUEHTUPYeTCcs B
OCHOBHbIX MOHATUSIX W OnpeaeneHusx;
YCBOWIT OCHOBHYIO NiUTepaTypy; Aonyckaet
He3HaYuTernbHble NOrpeLuHoCcTn npu
oTBETax Ha BOMPOCbI 3K3aMeHaLMOHHOro

Obyyvaowmmics OeMOHCTpUpyeT AocTaTtovHoe
NoHMMaHWe  yCrnoBMSA  3agadn, BrnageHue
HaBblkamMW €ro aHanusa, BblOoOpa HYXKHbIX
3aKOHOB W QOpMyI ONS €e peLleHusi, 3HaHue
pa3mMepHOCTEN BENUYUH (PU3NYECKON XUMUMW.
[onyckaeT He3HayMTenbHblE MOrpeLHOCTM Npu
NPMMEHEeHMNn MaTemaTU4eckoro annapaTa ans
peanu3auum nnaHa pelleHus 3agaym Monyynn

3 (yooBneTBOpUTENbLHO)

buneta w OONOMHUTENbHbIE  BOMPOCHI -
npaBumbHbIN OTBET, HO UCnbITbIBAET
npenogasarens. N
3aTpyaHEHWs C  ero uHTepnpeTaumnen.
Ob6yuvatowuics nokasbiBaeT 3HaHuA

y4yebHOro martepuana B MWUHMMarbHOM
obbeme; MoxeT cchopMynmnpoBaTh 3aKOHbI
dusnyeckon XUMUWU, NoHATUSA 7]
onpegeneHnsl, HO Mpu 3TOM, [Aonyckas
60onbLIOe KONMMYECTBO HEMPUHUMUNNAMBHbBIX
OLUMBOK; 3HAKOM C OCHOBHOW NUTEpPaTypoOW;
OOMyCKaeT CylleCTBEHHble OwWnbKkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTpPaHUTb
MX Nog pyKoBOACTBOM Mpenogasarens.

OOyuvarowmincss BHUKAeT B CMbICIT  YCIOBUSI
3aauyun, NOHMMaET NMaH ee peLleHus, oOHaKo,
HE MOXeT B T[OfIHOW Mepe C MNOMOLLbIO
MaTemMaTU4Yeckoro annapaTta peanusoBaTb ee
peweHne. 3HaeT pasMepHOCTU  BENUYMH
PU3NYECKON XUMUM, MOXET caenaTb PUCYHOK
UK CXEMY, NMOSICHSIIOLLYIO PeLLeHne 3aayuun.

2 (Hey#oBRETBOPUTENBHO)

Obyvatowmmnca He MMeeT [OCTaTOYHOro
YPOBHSA 3HAHWUSA AWCUMMNIWHBI, HE MOXET
cchopmMynmpoBaTte  OCHOBHblE  3aKOHbI
dU3nyecKomn XMMnm; NOXo OpUeHTUpyeTca
B OCHOBHbIX MOHATMAX W OnpedeneHusx;
NnoXo 3HaKOM C OCHOBHOW NUTepaTypow;
JonyckaeT npu OTBeTe Ha 3K3aMeHe
CYLLEeCTBEHHbIE OWMWOKM W He MOXeT
yCTpaHUTb WX Jaxe Mo4 PyKOBOOCTBOM
npenogasartens.

MonbiTka CNUCbIBaHUS, WCMOSb30BaHMS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWUCTB
WU NOMb30BaHWE MNOACKA3KOM OpYyroro
yeroBeka.

ObyuvaoLwwmicss He MOXeT npoaHanuanposaTb
yCrnoBue 3aJayun, HaMeTUTb NMNaH ee peLUeHus,
BblOpaTb 3aKOHbl PUINYECKON XMMUM U NIIOXO

OpUEHTMpYeTCs B BenuuMHax uanyeckom
XnMum, He Bnageet MaTeMaTU4eckum
annapartom.

3ayTeHo

O6yyatoLmiics nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHNE OCHOBHbIX PU3NYECKUX

3aKOHOB, CBOOOAHO OpUEHTUpYyeTCcs B
OCHOBHbIX MOHATUAX, TepMUHax n
onpefeneHusix; yCBOUIT  OCHOBHYL U

3HaAKOM C OOMNOMHUTENbHOW nuTepaTypou;
MOXeT 06BACHUTbL B3aNMOCBSA3b OCHOBHbIX
PU3NYECKNX 3aKOHOB M UX 3HAYeHue and
nocnegytowien npogeccnoHansHom
OEeATenbHOCTW; MNposABnseT TBOpYeckue
CMocoBHOCTN B MCMONb30BaHWK y4ebHoro
MaTepvana.




He 3auteHo NOHATUAX N onpeneneHnax; nioxo 3Hakom C

Ob6yyalolwmitics He WMeeT [OCTaTOYHOro
YPOBHSA 3HAHWS OUCLMMIMUHBI, HE MOXeT
chopMynMpoBaTb OCHOBHblE (OM3MYecKne
3aKOHbI; MIOXO OPUEHTUPYETCS B OCHOBHbIX

OCHOBHOW nUTepaTypoi; [Oonyckaer npwu
OTBETE Ha 3a4eTe CyLLECTBEHHbIE OLIMOKU U
HE MOXeT YCTpaHuUTb WX Jdaxe nofg
PYKOBOZCTBOM Npenogasarens.

5.2 Tunosble KOHTPOJIbHbIEe 3a4aHUA UINTU UHblIe maTepunanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUN, ymel-mﬁ,

HaBbIKOB

1 (unn) onbiTa AEATENLHOCTU

5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMpPOBKM BONPOCOB
Kypc 3

1 Yrto Takoe duanyeckasa Xumms, 4To naydaet duandeckas xumua? 3HaveHne duandeckon xmmmn. BelecTso n
€ro CBOWCTBa.

2 UTo Takoe xmmMmyeckas TepMoanuHaMmKa n 4To oHa n3yyaeT? Yto Takoe TepmoauHammudeckas cuctema? Kakve
ObIBaOT TEPMOAUHAMMUYECKNE CUCTEMBI?

3 Pa6oTa, Tennota, dasa, TepMogMHaMUYECKMIN NPOLIECC, BUALI TEPMOANHAMMUYECKNX NPOLLECCOB? YcroBust
npoBeaeHnst npoueccoB? YTo Takoe napameTpbl COCTOSAHUSA?

4 TepmoanHaMN4eCcKnin LMKN? YpaBHEHME COCTOSIHUS CUCTEMBI. YTO Takoe BHYTPEHHSIS aHeprust cuctembl? Kakne
ObIBalOT hopMbl Nnepegayn aHeprum?

5 TepmognHamnyeckoe paBHoBecue. MetactabunbHoe paBHoBecue. Mpr3HakM TepMogUHaAMNYECKOTO
paBHOBECHS.

6 lMepBoe Havano (3akoH) TepMoauHaMmkn. PopmMynMPOBKM N MaTeMaTUYECKOE BbipaXKeHne NepBoro Havana
TEPMOLNHAMUKN.

7 TennoemKkocTb MpK NOCTOSIHCTBE PasnMyHbIX MapameTpoB U cnocobbl ee pacyeTa.

8 MpunoxeHue nepBoro Havana (3akoHa) TepMOAUHAMMKM K NpoLieccamM maeanbHOro rasa npu NOCTOSIHCTBE
O[HOro 13 napameTpoB.

9 MpunoxeHne NepBoro Hayana (3akoHa) TEPMOAMHAMUKM K MpoLieccam HarpeBaHusi (OXNaxKAeHs) B pearnbHbIX
cucTemax.

10 MpunoxeHne nepBoro Havana (3akoHa) TepMOAVNHAMUKM K NpoLeccaM M3MEHEHWsT arperaTHoro COCTOAHMS
BeLlecTBa.

11 MpunoxeHue nepBoro Ha4vana (3akoHa) TEPMOAMHAMUKN K XMUMUYECKUM peakumsam. 3akoH ['ecca n cneacteme
13 Hero. Micnonb3oBaHue 3akoHa [lecca NpUMEHNTENBbHO K pacyeTy TENoBbiX 3¢pdeKToB.

12 OHTanbnus. PacyeT TennoBoro adgdekta Nnpy CTaHAapTHbIX YCNOBUSX.

13 PacueTt TennoBoro achdekta 1 sHTponuu peakuumn npun nodon temnepatype. 3akoH Kupxroda.

14 MocnepgoBaTenbHOCTbL BbIYUCIIEHUS TEMMOBOro adhdekTa peakumu npu nodon TemnepaType.

15 OKcnepuMMeHTanbHoe onpegeneHue TennoBbix 3peKToB.

16 BTopoe Havano TepmoguHamukn. Popmynmposka. Ero matemaTtnyeckoe BblpaxeHue.

17 BeuHbIn aBuratens BToporo poga. Cxema paboTbl pearnbHOM TENOBON MaLUMHbI.

18 WaoeanbHasa mawmnHa KapHo (umkn KapHo) u ee KIMA. Teopema KapHo.

19 BTopoe Havano TepmoguHamunki. Camonpoun3BonbHbIE NPOLECCHl. AHTPONMA U ee cBoncTaa. [NpuBegeHHoe
Tenno.

20 PacueT aHTponuu ansi peanbHbIX NpoLeccoB. PacyeT aHTponuu n3obapHOro HarpeBaHus (OXnaxkaeHus)
BellecTBa.

21 PacuyeT aHTponun ans peanbHbIX npoueccoB. PacyeT aHTponuu ca3oBbixX NpeBpaLLeHnin n USMeHeHUs
arperaTtHoro COCTOsHMS.

29 PacueTt aHTponuu Ansa peanbHbIX npoueccoB. Xumuyeckue peakuuu. Moctynat MNnaHka. TpeTun 3akoH
TEPMOAVMHAMMUKN.

23 TepmognHammnyeckne nNpu3HakM camonpon3BoSibHOCTU NPOTEKaHUSA NPOLECCOB 1 paBHOBECKS B CUCTEMax npu
NMOCTOSIHCTBE OTAENbHbLIX NapameTpoB. AHeprua Mmb66ca. OHeprusa MenbmronbLa.

24 XvmMuyeckun noteHuman. BeluncneHne xmummyeckoro noteHyuana.

o5 PaBHOBECHbIE COOTHOLLEHNS NP Cba3OBvbIX nepexofax. YpaBHeHue Knaysuyca-KnanevipoHa. Cnocobbl
pelueHns ypaBHeHus Knaysuyca-KnanenpoHa.

26 CpoacTBO XMMMUYECKOW peakumn 1 ero pacyer.

27 KoHcTaHTa paBHOBecUs 1 ee CBA3b U3MeHeHeM aHeprumn M'mbbca. YpaBHeHne nsotepmbl BaHTt-Iodda.

o8 KoHcTaHTa paBHOBECUSI U €€ 3aBUCUMOCTb OT TeMMepaTypbl. YpaBHeHUe n3obapbl BaHT-Iodda. 3akoH

Jlannaca.




29 lMocnegoBaTenbHOCTL pacyeTa XMMUYECKOro cpocTea (M3ameHeHus aHeprum [mb6ca) peakuun.

30 |Xumwuyeckoe paBHoBecue. KoHCcTaHTa paBHOBECUS A ra3oB, pacTBOPOB.

31 Mopsimok pacyeTa TeOpeTUYECKOro BbiIxoAa NPOAYKTOB 0OpaTUMbIX peakUmMin, UCXOAst U3 YNCTIEHHbIX 3HAYEHUN
KOHCTaHT paBHOBECUS.

32 Ceasb mexgy Kp, Kc, Ka, Kn . OnpegeneHnne KoHCTaHT paBHOBECUS AN TOMOTreHHbIX M reTEPOreHHbIX peakumi.

33 Ycnosusa paBHOBECUA B reTeporeHHbIx cuctemax. YpasHeHune Knayanyca-KnanenpoHa ons npoLeccos
ncnapeHus u cybnumaumm.

34 PasbaBneHHble pacTBopbl. TeMmnepaTtypa Kpuctannusaumm pasbasneHHbIX pacTBopoB. [lnarpamma CoCTosiHUSA
OOHOKOMMOHEHTHbIX CUCTEM.
Xnmnyeckasa kmHeTmnka. CKOpoCTb rOMOrEHHON XMMUYECKOW peakumm 1 ee 3aBUCMMOCTb OT PasfinyHbIX

35 akTopoB? KoHCTaHTa cKopocTu peakumun. YpaBHeHne AppeHnyca. CnocoObl perynnpoBaHnsa CKOpOCTU
rOMOrEeHHOWN peakLmu.

36 CkopocTb reteporeHHoﬁ Xnumundeckon peakuun. 3akoHbl drka. Cnocobbl perynnpoBaHnsa CKOpoCcTU
reTeporeHHon peakumm.

37 [aBneHuve napa Hag pacTBopoM. OTHOCMTENBHOE NOHWXEHUE AaBMNEHUS HACbILLEHHOro napa B 3aBUCMMOCTU OT
KOHLIEHTpaLUun pacTBOPEHHOIO BELLECTBA.

38 |OnpegeneHve MonekynsapHOro Beca pacTBOPeHHOro Bellectsa. Kpnockonus. 36ynnnockonus.

39 3akoH Payns, ero npaktmyeckoe NnpuMeHeHMe.

40 3akoH "'eHpu, ero npakTuyeckoe NpUMeHeHMe.

41  |3aBMCMMOCTb TEMMEpPaTypbl KUNEHUST U TeMNepaTypbl 3aMep3aHNsa PacTBOPOB OT KOHLEHTpaLmu.

42  |TepmoanHammyeckas Knaccmdukaums pactBopoB. Mcnonb3oBaHne MOAenu perynsipHbIX pacTBOPOB.

43 | XMMU4Yeckuii noTeHumarn KOMMNOHeHTa pacTBopa A aeanbHOro U peanbHOoro pacTeopa.

44  |AKTMBHOCTb KOMMNOHEHTOB PacTBOPOB (pacniaBoB), pac4eTbl KO3IPPULNEHTOB aKTUBHOCTM.

45  |AKTMBHOCTb KOMMNOHEHTOB PacTBOPOB (pacnfaBoB), pac4eTbl KO3APPULNEHTOB aKTUBHOCTMW.

46 OCHOBHbIE NOHATMA U onpeaenenus (TepmogmHammyeckas cuctema, roMoreHHas 1 reteporeHHasi CUCTeMmbl,
dasa, KOMMOHEHT, YMCO CTeneHer ceoboapl, BeLwecTBo, pacteop). lNMpasuno ¢as M'mb6ca.

47  |OAHOKOMMNOHEHTHbIE CUCTEMBI M UX UCMOSb30BaHKE.

48  |[BYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbLIE CUCTEMbI U UX NCMOMb30BAHUE.

49  |[dBYXKOMMOHEHTHbIE KOHAEHCMPOBAHHbIE CUCTEMBI U NX UCMONb30BaHNKE.

50 lMocTpoeHne guarpamm COCTOSIHUSI ABYXKOMMOHEHTHbIX KOHAEHCMPOBAHHBIX CUCTEM MO AaHHbIM
TepmMorpadmyeckoro aHanusa.

51 [TpexkoMNOHEHTHbIE CUCTEMBI U UX UCMOSb30BaHME.

52 BogHo-coneBble cucTemMbl U UX OCODEHHOCTU.

53  |OnekTpoxmMmMusl anekTpoxmmuyeckmne npoueccbl. OCOBEHHOCTU ANEKTPOXMMUYECKNX MPOLLECCOB.

54 MpoBOAHWKM NEPBOroO 1 BTOPOro poaa.

55 OnekTponuTel. PacTBopkl anekTponuToB. [inccouynaumsa u conbBaTaums.

56 OcobeHHOCTM guccoumanmm cunbHbIX 1 cnabbix anekTponuToB. KoHcTaHTa anccounauum.

57 3akoH pasbaenenus OctBanbaa. Tepmudeckme adeKkTbl B pacTBOpPax 3M1EKTPONIMTOB.

58 [Xumu4yeckoe paBHoBecue npu guccoumalmmn Bogbl. pH pacteopa. loHHoe nponsseneHne Boapl.

59 AKTUBHOCTb. KOadhprumneHT akTMBHOCTU. 3aBUCMMOCTb KO3(DMULIMEHTA aKTUBHOCTM OT KOHLIEHTPaLUNK.

60 MoHHasa cuna pacteopa. YpaeHeHue [ebas-Xokkens.

61 PaBHoBecwue npu rmgponunse conemn.

62 PaBHoBecwe B BydepHbIx pacTBopax. BydepHasa emkocTb. 3HadeHue BydepHbIX pacTBOPOB.

63 PaBHoOBecHe B HacbILLEHHbIX pacTBopax. [pon3segeHne pacTBOPUMOCTH.

64 MpoxoxaeHue Toka Yepe3 pacTBopbl. CxeMa ABUKEHUS] MOHOB U SNEKTPOHOB MPUW Sf1EKTPONN3E.

65 PaBHoBecue BydepHbIX pacTBOPOB M HAChILLEHHbLIX PACTBOPOB.

66 HepaBHOBECHELIE SIBNEHUS B pacTBOPax 31EKTPONMTOB NPUY NPOXOXAEHME TOKa Yepes pacTBop.

67 |OcTadeTHbIi MeEXaHM3M Nepeaayn MOHOB NPOTOHOB B BOAE.

68 [Yucna nepeHoca. OTHOCKMTENbHbIE CKOPOCTU ABUXKEHNSI NOHOB.

69 OneKkTponpoBOAHOCTL ANEKTponmTa. 3aBUCUMOCTb SMEKTPONPOBOAHOCTY OT pasfnnyHbIX )akTOpPOB.

70 N3amepeHune akcnepMMeHTanbHbIX METOO0B 3M1EKTPONPOBOLHOCTY.

71 YaensHas anekTponpoBOAHOCTb.

72  |OkBMBanNeHTHasi aNeKTPONPOBOAHOCTb.

73 3aBNCUMOCTb 3KBUBASIEHTHOW 3MEKTPUYECKON NPOBOAMMOCTU OT KOHLEHTPALMKN NS CUMbHBIX U Cnabbix
3NEKTPOSNINTOB.

74 M3mepeHne aneKkTponpoBOLHOCTM U ee NpUKNagHoe 3HavYeHue.

75 PaBHOBeCHbIE 3MeKTPOAHbIE NPOLIECCHI. DNEKTPOXMMUYECKUIA NOTEHUMan.




76  |3nekTpoad. dneKkTpoxnMmuyeckas Lenb. dNeKTPoXMMUYeckas peakums.

77 CTpoeHme OBOWHOro ANEeKTpUYeCcKoro crnos. BosHukHOBEHME ANEeKTPOXMMMN4eCKoro noTeHunana.

78 ManbBaHnyecknii anemeHT. Cxema u npuHUMN pa6OTbI ranbBaHN4Y€CKOro afieMeHTa.

79  |MonyanemeHT. OneKkTpoa CpaBHEHUs.

80 3aBNCMMOCTb 3MEKTPOOHOrO NoTEHLMana oT akTMBHOCTM COOTBETCTBYIOLLMX MOHOB B pacTBoOpe. YpaBHEHMWE
HepHcta. CTaHaapTHbIN 3NEKTPOAHbIV noTeHuman. Cuctema 3HakoB A4S CTaHOAPTHLIX NOTEHLMAaroB.

81 TepMOD,VIHaMVIKa 06paTVIMbIX ANEKTPOXNMUHECKNX CUCTEM.

82 AnekTpoapl 1-0ro 1 2-oro poaa, ra3oBble NeKTPoabl.

83 BooopoaHbIv anekTpoa U ero Ucrnonb3oBaHue.

84 OKNCnNMTENBHO-BOCCTAHOBUTENBbHbIE, MOHOOOMEHHbIE AneKTpoabl.

85 XvMunyeckne Lenm nepBoro 1 BTOPOro poaa, nx npakrtnyeckoe sHa4yeHue.

86 TonnueHbIN anemeHT. Cxema 1 npuHUMn ero paboThl.

87  |AkkymynsaTopbl. Cxema 1 npuHUmMn nx paboThbl.

88 KoHueHTpaumoHHbIe Lenu.

89 nOTeHLI,VIOMeTpVIﬂ n ee npakTn4yeckoe npmmMmeHeHue. HepaBHOBeCHbIe ANEeKTpoaHble NpouecChl.

90 KonunyectBeHHble nokasaTenu anekTponusa. 3akoHbl Papages.

91  |3nekTpoxummyeckas KOppo3us MeTasnsoB.

92 3J'IeKTpOKVIHETVI‘-IECKVIe MeTOAbl 3aLlNTbl MeTalJyioB OT KOPPO3un.

93 PacyeTHble hopMynbl B 3NIEKTPOXMMUYECKNX NpoLieccax.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

1. CtaHgapTHble 3HTanbnNnM cropaHns rpaduTa U anvasa B KUCIopoge COOTBETCTBEHHO paBHbl: -94,05 1 -94,5
Kkan/monb. YeMy paBHa TennoTa npespalleHns rpaduta B anmas?

2. Mpwn 200 rpaa. Uenbcua ana peakumm BaSO4 + CO32- = BaCO3 +S042- 6apuT BUTEPUT HOpMaIlibHOE
XMMUYEeCKoe cpoacTBo paBHO -1400 kan. Yemy paBHa KOHCTaHTa paBHOBECUSI peakummn?

3. CkpblTasa TennoTa ucnapexus Bogpl paBHa 9,7 kkan/monb. Boga kunut npy temnepatype 120 rpag. Llenbcusa
noA AaBfeHNEM...

5.3 MeToanyeckne maTepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BNageHni (HaBbIKOB
M (MNK1) NPaKTM4eCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBusa nonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NUKBUAALUUN aKafeMUYecKomn
3a/J0/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6MYTMTA
«MonoxeHne 0 NPOBEAEHNM TEKYLLErO KOHTPOIS YCNEeBAaeMOCTU 1 NMPOMEXYTOUYHOM aTTecTaumm obyyaroLmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUunInHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNInHe

B0o3MOXHOCTb NOMb30BaTLCS CNPaBOYHLIMK Tabnuuamm, KanbKynsaTopom;
Bpemsa Ha nogrotosky oTBeTa no ounety 45 MUHYT.
B TeueHne cemecTpa BbINONHAETCA KOHTPONbHaa paboTa

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepatypa

ABTOp | 3arnasue | WN3patenbctBo 'oa n3paHus | Cceblnka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
EpemuH B. B. (1 ap.) |OcHOBbI husnyeckon xvmmm https://ibooks.ru/read
(OneKkTpoHHbIN  pecypc) ing.php?

yy4ebHuk : B 2 4. Y. 1: Teopus.
— 5-e n3gaHve, nepepab. u
gon. (an.). — (YyebHuk ans
BbICLLUEW LUKOSbI)

short=1&productid=3

Mocksa: Jlabopatopus 2019 73279

3HaHUN




EpemuH B. B. (1 gp.) |OcHoBbl dhmsmyeckorn xvmmmm https://ibooks.ru/read

(OneKkTpoHHbIN  pecypc) ing.php?

y4ebHuK : B 2 4. Y. 2 : Mockaa: NaBopatopus short=1&productid=3

Teopusa. — b5-e wu3gaHue, ) N 2019 73280

3HaHUN

nepepab. n pgon. (an.). —

(YuebHMk  gns BbICLIEN

LLKOSbI)
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
FpuropbeBa, Jl. C.,|®unsnyeckas xmmus Mocksa: MockoBckui http://www.iprbooksh
TpudoHoea, O. H. rocyaapCTBEHHbIN op.ru/26215.htmi

CTPOUTENbHbIN 2014
yHuBepcuTteT, Al [n 3p
Meguna, O36C ACB

Bepesosuyk, A. B. dusnyeckasa xmmua Capatos: Hayuasi kHura 2019 ggeéﬁ\évzva/vs;pﬁ?r?](l)ksh

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM
OnekTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKkTpoHHas

6ubnuoteka BLUTO CIb MNYMTL [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

OneKkTpoHHO-6MGnMoTevHasa cuctema «Anbyke» [OnekTpoHHbIM pecypc]. URL: https://www.ibooks.ru/

6.3 lNepe4yeHb NULEH3
MicrosoftwWind

MOHHOro U cBO604HO pacnNpoCcTpaHAeMOoro nporpaMMHoOro obecne4yeHums
ows 8

MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTtepu

anbHO-TexHM4Yeckon 6asbl, Heob6xoaAuMoON Ans ocyllecTBIeHMs obpa3oBaTeNnbLHOro

npouecca no guncunninunHe

AyauTtopus OcHaleHne
OnekTpuyeckas Mellanka, BbITSXKHON LWkad, aHanuMTUYeckme BeChl, KpMocTaT, HarpeBaTesflbHble
5-229 NANTKK, KanopumeTpbl, KOHOYKTOMETpP, YCTaHOBKA [ANfsl M3MEPEeHUst 3NeKTPOonpoBOAHOCTH,
3MEeKTPONN3Ep. MarHUTHbIE MeLlarnku, konboHarpesaTenu, pedpakToMeTp, NONSPUMETP
MynbTuMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A

ayouTtopusi




