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

2 KOMNETEHLUWN OBYYAIOLLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

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

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

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

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

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

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

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

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




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

o &
[l =g
HavmeHoBaHwue u KaHU 0B, TEM U g P
aMMeHOBaHMe 1 CoAiepXaHne pasaernos, Te s 09: Mok p. 11a6. C
y4eOHbIX 3aHATUI 3 9® (vacht)
oL (4achkl) | (vackl) | (4acel)

Pazgen 1. TepmoanHamuka n KUHETUKA

Tema 1. OcHOBbI XMMHUYeCKON 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: OnpegeneHne WHTErpansHON 1 7 20
TEennoTel pacTBopeHus conu. OnpegeneHue TennoThbl
HEeNnTpanu3aumm CUIbHON LWENOYN CUNbHOW KUCIOTOWN.
OnpepaeneHne KOHLEHTPaUUnM KUCTOTbI

JlabopaTopHas pabora: Onpepenenne  ygernbHON
TENnoEMKOCTM pacTBOpPOB

JlTabopaTopHas pabora: OnpepgeneHne  ygenbHoOm
TeNnoTbl UCMAPEHUS XUAKOCTEN

Tema 2. Xumunyeckass knHeTuka. OnpeaeneHne MNOHATUS
CKOPOCTN XMMUYECKOW peakumm B CBS3M C KMHETUYECKOWN
Knaccudpmkaumen  xmmmdeckmx — npoueccoB.  Cragum
NPOTEKaHUSA CRIOXKHbIX PeakLuyi. 20

Tema 3. Xnmunyeckoe paBHoBecHe. Cucrtema
NepeMeHHOro cocTtaBa. TepMOAMHaMUYEeCKMe YCroBus
paBHOBECUA B CUCTEMax MEPEMEHHOro  CcOocTaBsa.
Cnocobbl  BblpaXeHUs1  TEPMOLAMHAMUYECKUX  KOHCTaHT
ONs1 TOMOreHHbIX U reTeporeHHblX peakuunin. BblumcneHne 1 20
cocTaBa paBHOBECHOM CMecW, BbIXxoga MpoAyKTa,
CTeneHn NpeBpaLleHns, CTeneHn guccoumnaumm.

Pasgen 2. CeoncTea pacTBopoB U (pa3oBble paBHOBECUS

Tema 4. OOwume cBoWCTBa pacTBOPOB. YpaBHEHME
COCTOSAHMSA naeanbHoro " peanbHOoro rasos.

TepmoanHammyeckas Krnaccudgukaums pacTBopoB
(pacTBopbl ngeanbHble, pearnbHble, npegensHo
pa3baBreHHble pacTBOpbI HEe3NeKTPONUTOB "
3NEKTPONnTOB). 1 14
JlTabopaTopHas paborTa: MocTpoeHne  amnarpammbl
TemnepaTypa KWNeHUs — COCTaB [Ans HeorpaHU4yeHHo

CMELUNBAIOLLMXCS XNOKOCTEN




Tema 5. TepmoguHamuka pacTBOpOB. AJOUTUBHbIE
(3HTanbnunga, ob6bem, TennoemkocTb) WM HeagauTUBHbIE
ceBovictBa (sHeprua [unb6ca, aHTponuA) wmaeanbHbIX
pactBopoB. 3akoH Payns. Xumudeckunh noteHuman
KOMMOHEHTa uaeanbHOro U peanbHOro  pacTBopa.
O6ynnuockonusi, KPMOCKOMMS!, OCMOTUYECKOE AaBreHmne.

Utoro B cemecTpe (Ha kypce ans 3A0)

18

KoHcynbTauumn n npoMmexyToyHasa attectaums (3ader)

92

0,25

Pazgen 3. Teopua pactsopoB

Tema 6. dasoBble paBHoBecUss. MHOMOKOMMOHEHTHbIE
CUCTEMBI. [eTeporeHHble paBHOBECUS. da3oBble
paBHOBECHSI. Ycnosus TepMoaANHaMUYeCKOro
paBHOBECUSI B  MHOrOogasHbIX  MHOFOKOMMOHEHTHbIX
cuctemax. [NpaBuno ¢as mbbca. A3eoTponHble CMecH.
PacyeT ¢ wcnonb3oBaHMEM nMpaBuna pblyara.  Tunbl
anarpamm B 3aBUCUMMOCTH oT xapaktepa
B3aMMOAENCTBMS B TBEPOOM W KMOKOM COCTOSHMMW.
MNpocTenne TMnbI guarpaMmm COCTOAHUS.

Onpegenenvne monspHomn pedpakummn 1 napaxopa.

Tema 7. PactBopbl anektponutoB. PasHoBecuss u
ABMEHUS MepeHoca B  pacTBOpax  JMEKTPOSINTOB.
OnekTpyyeckass  NPOBOOUMOCTb  pacTBopoB.  Yucna
nepeHoca, crnocobbl WX onpegeneHns. 3aBUCUMOCTb
cTeneHn guccoumaumm  crabblXx — 3MEKTPONUTOB  OT
KOHLeHTpauuu, 3aKOH pasBegeHus OctBanbga.
CTtaHpapTHOe COCTOsiHME B pacTBOpax 3MEKTPONUTOB.
OCHOBHbIE MOMOXEHUSI TEOPUN CUIbHbBIX 3NEKTPONUTOB
[Jebasa-Xtokkens. MoHHbIe paBHOBECUS: MOHHOE
npousseneHne Boabl, pH, ocobeHHocT pH B HEBOAHbLIX
cpepax, rmaponus, CONbBONU3, pacTBOPUMOCTb
MaropacTBOpPUMbIX cone. MOoHHbIE paBHOBECUSI
pacnnaBoB ANEKTPONUTOB. TBEpAbIE SNEKTPONMUTHI.
JlabopaTopHas paborTa: Onpepenenne  ygernbHON
3M1EKTPONPOBOAHOCTM PACTBOPOB 31EKTPOSNIMTOB U pacyéT
XapaKTepUCTMK 3TUX pacTBOpoB. Pacyét npou3sBegeHus
pacTBopMMOoCTU. KOHOyKTOMETpuYeckoe TUTpOBaHME C
Lenblo onpedeneHns Konm4ecTsa KMCMNoThbl

JlTabopaTopHas paborTa: MoTeHunomeTpryeckoe
TMTpoBaHue.  OnpegeneHne  KONMMYeCTBa  KUCMOTHI.
OnpepeneHue pH 6ydepHoro pacTteopa

30

Paznen 4. OnekTpoxuMmyeckne npoLecchl

31




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. OnekTpoabl

AmarnbramHble, OKUCINUTENbHO-BOCCTAHOBUTESBHbIE,

MeMGpaHHble anekTpoabl, CTEKNAHHBIN " 2 2 30
MOHOCENEeKTUBHbIV anekTpodbl. [anbBaHWMYeckue uenu —

XMMUYeckme " KOHLEHTPaLMOHHbIE. OnekTpoabl

CPaBHEHWS.

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

nepBoro M BTOpOro pofa.

OnpepeneHue aacC 7]

Tema 9. Onektponus.

Koppoansi MetannoB. 3aKoHbl
anektponm3a. OcobeHHOCTN HepaBHOBECHbLIX MPOLECCOB
Ha oanektpogax. CTaguum  9neKTPOOHbIX  pPeakuun:
TPaHCMOPT  WMOHOB, XMMWYECKas, MepeHoc  3apsga
(paspsg), obpasoBaHne HOBOW hasbl U CBA3AHHLIE C HUM
ABMEHVs  nonsipusauum
CKOPOCTM  3MEKTPOAHbIX MpOoUeccoB OT MoTeHuuana
3NEeKTpoAbl B Criyyae 3aMefneHHblX ctagni amddysumn n
nepeHoca 3apsga. Nonaporpadgus. Kopposus.

3NEeKTpoA4oB.  3aBMCUMOCTb 2 30

WToro B cemecTpe (Ha kypce ans 3A0) 4 2 8 121
KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH) 2,5 6,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 28,75 219,5

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPECTB OLIEHUBAHUSA PE3YJILTATOB
5.1 MokasaTenu oLeHMBaHUSA OBYYEHUA

Koa komneTteHuun

MokasaTenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

OrK-1

1. Nmeet npeactaBneHve 06 OCHOBHBLIX 3aKOHaX W COOTHOLUEHUAX (PU3NYECKON
XUMUMK, crnocobax MX MPUMEHEHUS AN peLleHUs] TeopeTMdeckUX W MNpPUKNagHbIX
3agadv, ponuv U3MYEcKOW XMMWUW Kak TeopeTudeckoro dyHoameHTa COBpeMEeHHOW
XVMUU U NPOLLECCOB XMMUYECKOW TEXHOMOMUN.

2. lNporHosupyeT BnUsHWE pasfnuyHbiX (PaKTOPOB Ha XUMWUYECKOE paBHOBECWE, Ha
(ba3oBoe paBHOBECME, Ha paBHOBECME B pacTBOpax I3MeKTPOnvMTOB, Ha MnoTeHuuman
anektpogoB M 3OC ranbBaHUYECKMX 3MEMEHTOB, Ha HamnpaBneHne W CKOpOCTb
XMUMUYECKMX peakLMn; COCTaBMnATb KUHETUYECKME YPaBHEHUS [ONA  KMHEeTUYeCKU
NPOCTbIX peakuui, KnaccupuumpoBaTb 3MEKTPOAbl U 3MEKTPOXMMUYECKUE Lenu,
Nonb30BaTbCA CNPaBOYHON NUTEpPaTypon No U3NYECKON XUMUN.

3. [OemoHcTpupyeT  HaBbIKM NpoBeAeHNss  TUMOBbIX  (PUINKO-XUMUYECKUX
nUccneaoBaHW WM HaBblkaMWM  peLlleHus TUMOBLIX 3adady B obnactm XMMUYECKON
TepMOAMHaMUKN, a30BbIX paBHOBECUN U (Pa30BbIX MNEPExXodoB, INEKTPOXMMUN,
XUMUYECKON KNHETUKN.

OrllK-2

1. WmeeT npeactaBneHve O 3akoHax U3NYECKON XUMUK, 3aKOHOMEPHOCTSX
NPOTEKaHUS U PaBHOBECUS OTAEMNbHbIX KNAaCCOB XMMUYECKUX peakuui M CBS3b 3TUX
3aKOHOMepHOCTEN C OCOBEHHOCTSIMU BHYTPEHHEro CTPOEHUSA MOMeKyn OTAENbHbIX
rpynn XMMMYECKUX COEANHEHUN.

2. Wcnonb3ayeT 3aKkoHbl (U3MYECKOW XUMUK, TepMoAMHaMUYeckne CrpaBOYHble
OaHHble M pe3ynbTatbl (PU3MKO-XUMUYECKOro 3JKCNepuMeHTa Ana onpegeneHus
HanpaBneHuss XMMUYECKUX peakuumh, pAns  BblYMCIEHMS pPaBHOBECHOrO BbiXxoAa
NPOAYKTOB, onpefeneHuss TennoBbiX 3dEeKToB peakuuin; onpedeneHust KOHCTaHT




neATenbHOCTW.

PU3NKO-XUMUYECKNX
3KCMEepUMEHTA.

npoLeccos,

CKOpOCTeVI XUMUNYECKUNX peaKu,Mﬁ Pa3nnYHbIX NOopAAKOB WU 3HEpPrun aktmeauum w
MCMOJ1b30BaTb MNOJIy4YEeHHbIE pe3yrbTaTbl ONAd peleHua 3agad I'IpOdJeCCI/IOHaJ'IbHOIZ

3. [eMOHCTpMpyeT HaBblkM aHanu3a W pacyeTa TEPMOAMHaMMUYECKUX MapameTpoB
MeToauKon 1

TEXHUKON  nabopaTopHOro

5.2 Cncrema n Kputepum oLeHUBaHUA

LLikana oueHnBaHua

KpuTtepuu oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceoBaHue

MncbmeHHasn paboTa

5 (0TAMYHO)

OObyyatoLmiics nokasbiBaeT
BCECTOPOHHEe K1  rnybokoe  3HaHue
OCHOBHbIX 3aKOHOB (OM3MYECKON XUMUW,
cBOBOAIHO OpMEHTUPYETCS B  OCHOBHBIX
MOHATUAX, TEpMMHAX W onpegeneHunsx
npu OTBETE; YCBOWUIT OCHOBHYH U 3HAKOM C
OOMONHUTENBHON  NMTEpaTypor;  MOXET
00BbACHUTL B3aMMOCBSI3b OCHOBHbIX
PUINKO-XUMUYECKNX ~ 3aKOHOB U nx
3Ha4yeHne ans nocregyoien
npodeccnoHansHom JeATEeNbHOCTH;
nposiBNAeT TBOPYECKME CMOCOOHOCTM U
LUMPOKYID 3pyaULMIO B UCMOSIb30BaHUK
yyebHoro matepuana.

Obyuvatowmncs gemMoHcTpupyeT
NMOHMMaHWe  YCINoBUS  3ajayu,  BrnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn ANS ee pelueHus, 3HaHue
pa3mMepHOCTEN BeENUYMH  (PUBNYECKON XUMUMU.
YMeeT MpuUMeHATb MaTeMaTUyeckun annapar
ONS peanu3auuMy MnaHa pelleHns 3agayunm u,
ecnm 3710 HeobxoauMmo, MOXeT npeacTaBUTb
ero rpaduyecku. Monyumn npaBunbHbIN OTBET
N MOXET €ero WHTEPNpeTUpoBaTb, BbIMNOMHAET
BCe 3afaHus, npeaycMOTpeHHble dopMamu
KOHTpOns

npasuiibHOE

4 (xopoLuo)

OO6yyaroLmnca nokasblBaeT [OCTaTOYHbIN
YpOBEHb  3HAHUA  OCHOBHLIX  3aKOHOB
hur3nyecko  XMMUKM, OPUEHTMPYeTCA B
OCHOBHbIX MOHATUSX U  ONpeaeneHusx;
YCBOWI OCHOBHYIO NuTepaTypy; AonyckaeTt
He3HauuTenbHble NOrpeLLIHOCTH npu
OTBETAX Ha BOMPOCHI 3K3aMEHALMOHHOIo
6uneta W  [OMONHWTENbHbIE  BOMPOCHI
npenopaeaTens.

OOyuvamwmncs OeMOHCTPUPYET [OCTaTO4YHOE
NMoHMMaHWe  YCINoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONsi €€ peLueHusl, 3HaHue
pa3MepHOCTEN BENUYMH  PUBNYECKON XUMUM.
[onyckaeT He3HauuTenbHblE MOrPELLHOCTM MpU
NPMMEHEHMM MaTemMaTU4ecKkoro arnnapaTta Ans
peanusauuu nnaHa pelleHuns 3agadv Monyyunn
NpaBuIbHbINA oTBeT, HO ncnblTbiBaET
3aTpyLHEHWS C ero MHTepnpeTaumnen.

3 (yooBneTBOpUTENbHO)

OObyyatomiics rnokasbiBaeT 3HaHusA
yyebHoro wmaTtepvana B MWHMManbHOM
obbeme; MOXeT chOpMyNUPOBaTh 3aKOHbI
bmsmyeckon XUMUN, MOHATUSA 7]
onpegeneHnsa, HO npu 3TOM, Aonyckas
oonbLioe KONN4ecTBO
HenpuHUMNnanbHbIX OWKNOOK; 3HaKoM C
OCHOBHOM nuTepaTtypou; Jonyckaet
CyLWleCTBEHHble oOWwnbkn B OTBETE Ha
9K3aMeHe, HO MOXEeT YCTpaHuTb MX Noja
pPyKOBOACTBOM Mpenogasarensi.

OOyyarolmincs BHMKAET B CMbICMT  YCrOBUS
3aJaun, MOHMMAaET MMaH ee peLleHus, OJHaKo,
HEe MOXeT B [MONMHOW Mepe C MNOMOLbLO
MaTeMaTuyecKkoro arnnapaTta peanusosaTb ee
peweHve. 3HaeT  pasMEepHOCTU  BEIUYMH
um3mMyeckon Xmmuu, MOXeT caenaTtb PUCYHOK
UNKN cXemy, NOSICHAIOLLYIO peLleHne 3agaqun.

2
(HeyooBneTBOPUTENBHO)

Obyvalowmincs He wuMeeT [OCTAaTOYMHOro

YPOBHSI 3HAHWUSI OUCLMMMMUHBI, HE MOXeT
chopMynMpoBaTb  OCHOBHblE  3aKOHbI
hranyeckoit XUMUMK; Mnroxo

OPWEHTUPYETCH B OCHOBHbLIX MOHSATUAX WU
onpeaeneHnsx; Nioxo 3HakoM C OCHOBHOW
nuTepaTtypoi; gonyckaeT Npu OTBeTe Ha
9K3aMeHe CYLIEeCTBEHHble OLMNOKM U He

MOXeT YCTPaHUTb nx naxe noa
pyKoBOACTBOM MnpenogaBsartens.
MonbiTka  cnUcbIBaHUS, ncnosib3oBaHUA

Hepa3pelleHHbIX TexXHUYeCKnX yCTpOI;ICTB
UNu nonb3oBaHWe MOACKA3KoW Apyroro
YyernoBeka.

ObyuvaoLwmincs He MOXeT npoaHanuanpoBaTb
ycrosue 3afayu, HameTUTb MNMnaH ee peLleHus,
BblOpaTb 3aKOHbl (PM3MYECKON XMMWUM U MII0XO

OpUeHTUpYyeTCs B  BenuyMHax  uan4eckon
XMMWKW,  He  BrageeT  MaTemMaTUy4ecKum
annaparom.

3a4yTteHo

Ob6yuyatoLymincs nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHuWe
OCHOBHbIX hur3nyeckmx 3aKOHOB,

cBODOJHO OpPUEHTUPYETCA B  OCHOBHBbIX
MOHATUAX, TEepMUHAX W onpeneneHusx;
YCBOM/T  OCHOBHYIO UM 3HakoM ¢
JOMOSIHUTENBHOW — NUTEPAaTYpon;  MOXeT
06BACHUTE B3a/IMOCBS3b OCHOBHbIX




hM3NYEeCKUX 3aKOHOB W WX 3HaYeHWe Ans
nocneaytoLlen npoeccnoHanbHowm
AeATEeNbHOCTHN;  MPOSIBNSieT  TBOPYECKMe
CNOCOBHOCTM B UCNONb30BaHMK Yy4ebHOro
maTepuana.

OOyyaomncs He WMMeeT [OCTaTOYHOro
YPOBHS 3HAHUS AUCLMMNIUHBLI, HE MOXET
copMynupoBaTb OCHOBHblE U3nM4eckne
3aKOHbI; nrnoxo OpUEHTUPYETCS B
OCHOBHbIX MOHATMSAX W  onpefeneHusx;
NaOX0 3HAKOM C OCHOBHOW nUTepaTypowu;
pornyckaeT npu  OTBEeTe Ha  3a4eTe
CYLLEeCTBEHHblE OWWOKM U HEe MOXEeT
YyCTpaHUTb WX [axe Mo PYKOBOLACTBOM
npenoaasaTens.

He 3auTteHo

5.3 TunoBble KOHTPONbHbIE 3aAaHNUA U/UNN UHbIe MaTepuanbl, UCMONb3yeMble ANA OLUEHKU pe3yfibTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n DdopMynupoBKnN BONPOCOB
Kypc 3

1 Yro Takoe dusnyeckas Xmmus, 4To nsyyvaet uanyeckas xmmma? 3HaveHne drsndeckon xmmmmn. BelecTtso u
€ro CBOWCTBA.

2 YTo Takoe xummuyeckas TepMoguHamMmka n 4To oHa usydaeT? YTo Takoe TepmognHamumyeckas cuctema?
Kakue 6bIBalOT TEPMOAMHAMUYECKME CUCTEMBI?

3 Paborta, Tennota, asa, TepMogUHaMUYECKUIA NPOLIECC, BUAbI TEPMOAUHAMUYECKUX NPOLECCOB? YCnoBus
npoBeAeHus npoLeccoB? YTo Takoe napameTpbl COCTOAHUA?

4 TepmognHaMmyecknin UMKn? YpaBHEHNE COCTOSIHUS CUCTEMbI. YTO Takoe BHYTPEHHSASA 3HEPIUSA CUCTEMbI?
Kakue 6biBaloT opMbl nepegayn sHeprum?

5 TepmoguHamuyeckoe paBHoBecue. MetactabunbHoe paBHoBecue. MNpu3Hakm TepMogNHAMUYECKOrO
paBHOBeCHS.

6 lMepBoe Hayvarno (3akoH) TepMoauHaMuKn. PopMynMPOBKM U MaTemMaTMyYeCcKoe BbipaXKeHne NepBoro Havana
TEPMOAMHAMUKMN.

7 TennoemkocTb Npu NOCTOAHCTBE PasnM4YHbIX MapaMeTpoB K1 cnocobbl ee pacyeTa.

8 MpunoxeHue nepBoro Havana (3akoHa) TepMoOAUHAMMKM K MpoLeccam naeanbHOro rasa npu NoCTOsSHCTBE
O[}HOro 13 NapameTpOB.

9 MpunoxeHue NepBoro Ha4yana (3akoHa) TEpMOOUHAMMKM K MpoLieccaMm HarpeBaHus (OXNaxaeHus) B
pearbHbIX CUCTEMAX.

10 MpunoxeHue nepBoro Hayana (3akoHa) TEpMOAUHAMMKM K MpoL,eccam N3MEeHEHUs arperaTHoro COCTOsIHMSA
BeLlecTBa.

11 MpunoxeHue nepBoro Hayana (3akoHa) TepMoOgUHaMMKM K XMMUYECKUM peakumnsam. 3akoH ecca n cneacrtseme
13 Hero. Vicnonb3oBaHne 3akoHa 'ecca NpUMeHUTENBHO K pacyeTy TEMNoBbIX 3h(EKTOB.

12 OHTanbnus. PacyeT Tennosoro acpdekta npu cTaHAapTHbIX YCHOBUAX.

13 PacueT TennoBoro addpekta u 3HTponum peakumm npu nobor Temnepatype. 3akoH Kupxroda.

14 lMocnepoBaTenbHOCTb BbIYMCEHWS TENMNOBOMO adhdekTa peakumm npu nobon TemnepaTtype.

15 SkcnepuMeHTanbHoe onpegeneHme TennoBbiX APdEKTOB.

16 BTopoe Havano tepmognHamukn. dopmynmposka. Ero matematuyeckoe BblpaxeHue.

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

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

19 BTopoe Havano tepmognHamuki. CaMonpomn3BosibHbIe NpoLEecChl. IHTPONUSA 1 ee cBorcTea. NpuBegeHHoe
Tenno.

20 PacuyeT sHTponuu ons peanbHbIX NpoueccoB. PacyeT sHTponuy n3obapHOro HarpeBaHus (OXNaXaeHus)
BELLEeCTBa.

21 Pac4yeT aHTponun ons peanbHbIX NpoueccoB. PacyeT aHTponuu ¢ha3oBbix NpeBpaLleHnin 1 UISMEHeEHNS
arperaTtHoOro CoCTOsiHUS.

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

23 TepmoguHamMu4eckne NpusHaku camornpon3BobHOCTU MPOTEKAHUS MPOLIECCOB 1 PAaBHOBECUSA B CUCTEMaX Npu
NOCTOSIHCTBE OTAENbHbIX NapamMeTpoB. QHeprus [Mbbca. QHeprusa NenbmronbLa.

24 Xumundecknn noteHuuan. BeluncneHme Xummnyeckoro noteHuymana.

25 PaBHOBeCHbIE COOTHOLLEHMS Npy Pa3oBbIX Nepexoax. YpasHeHue Knayaunyca-Knanenpona. CnocoObl

peleHus ypaBHeHnsa Knaysnyca-KnanenpoHa.




26 CpOoaCcTBO XMMUYECKOW peaKkLMmn 1 ero pacyer.

27 KoHcTaHTa paBHOBeCHUs U ee CBSI3b U3MeHeHneM aHeprnn [Mboca. YpaBHeHne nsotepmbl BaHT-Modda.

28 KoHcTaHTa paBHOBECHKS 1 ee 3aBMCMMOCTb OT TemMnepaTypbl. YpaBHeHue nzobapsl BaHT-Moddha. 3akoH
Jlannaca.

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

30 Xumunyeckoe paBHoBecue. KoHCTaHTa paBHOBeECUS 415 ra3oB, pacTBOPOB.

31 Mopspok pacyeTa TeopeTUHecKoro BbiIxoaa NpoayKTOB 06paTUMbIX peakLni, UCX0as U3 YNCTIEHHbIX 3Ha4YEHWUI
KOHCTaHT paBHOBECUS.

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

33 YcnoBus paBHOBECKS B reTeporeHHbIX cucteMmax. YpasHeHue Knaysnyca-Knanenpona anst npoueccos
ucnapeHus u cyébnumaumm.

34 PasbaBneHHble pacTBopbl. TeMnepaTypa KpucTannusauuy pasbaBneHHbIX pacTBopoB. [uarpamma CoCTOSHMS
O[HOKOMMOHEHTHbIX CUCTEM.
Xumuyeckasi KnHeTuka. CKOpOCTb FTOMOTEHHOM XMMUYECKON peakLummn 1 ee 3aBUCUMOCTb OT PasfinyHbIX

35 akTopoB? KoHCTaHTa ckopocTu peakuuu. YpaBHeHue AppeHuyca. Cnocobbl perynmpoBaHmst CKOpoOCTr
rOMOrEeHHOW peakL .

36 CkopocTb reTveporeHHoﬁ XnMmyeckon peakumm. 3akoHel Puka. Cnocobbl perynmpoBaHus CKOPOCTH
reTeporeHHoON peakuymu.

37 [aeneHune napa Hag pacTtBopoM. OTHOCUTENBHOE MOHKEHNE AABMNEHUSI HACbILLEHHOO Napa B 3aBUCMMOCTU
OT KOHLIEHTPpAaLMn pacTBOPEHHOTO BELLECTBA.

38 OnpepeneHre MONEKynsipHOro Beca pacTBOPEHHOIo BelllecTsa. Kpnockonus. 36ynnumockonus.

39 3akoH Payns, ero npaktuyeckoe npMMeHeHue.

40 3akoH "'eHpwn, ero npakTM4ecKkoe NpuMeHeHue.

41 3aBNCMMOCTb TeMMepaTypbl KUMEHUS 1 TEMMEpaTypbl 3aMep3aHns pacTBOPOB OT KOHLEHTpaLUK.

42 TepmoguHamuyeckasi knaccudukauust pacTeopoB. Micnonb3oBaHne MOAenu perynsipHbiX pacTBOPOB.

43 XMUYeckui noTeHUMan KOMNOHEHTa pacTBopa A4 ngeanbHOro 1 peanbHOro pacTeopa.

44 AKTMBHOCTb KOMMOHEHTOB PaCTBOPOB (pacnnaBoB), pacyeTbl KOAPPULNEHTOB aKTUBHOCTH.

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

46 OCHOBHbIE NOHATUSA U onpeaeneHns (TepmoanHamuyeckas cuctema, roMoreHHas U reteporeHHast CUCTeMsl,
rasa, KOMMOHEHT, YMCOo cTeneHe cBoboabl, BellecTBO, pacTteop). [Npasuno das MNbbea.

47 OQHOKOMMOHEHTHBIE CUCTEMBI U X NCMONb30BaHNE.

48 [BYXKOMMNOHEHTHbIE HEKOHAEHCUPOBAHHbBIE CUCTEMBI U UX UCMONb30BaHNE.

49 [IBYXKOMMOHEHTHbIE KOHOEHCUPOBaHHbLIE CUCTEMBI U UX UCMOJb30BaHME.

50 MocTpoeHue aMarpamm COCTOSIHUSI ABYXKOMMOHEHTHbLIX KOHOEHCUPOBAHHBLIX CUCTEM MO AAHHBIM
Tepmorpadu4eckoro aHanmsa.

51 TpexKoMMNOHEHTHbIE CUCTEMbI U UX UCMONb30BaHUE.

52 BoaHo-coneBbie cUCTEMBI U UX OCOBEHHOCTH.

53 ONEKTPOXMMUSA 3NEKTPOXUMUYECKME npoLecchl. OCOBEHHOCTU 3NIEKTPOXMMUYECKMX NPOLIECCOB.

54 lMpoBoAHMKM NEPBOro 1 BTOPOro poaa.

55 AnekTponuTkl. PactBopbl anekTponutos. [nccoumaumns n conbeataums.

56 OcobeHHOCTU anccoumaunm CUnbHbIX U cnabbix anekTponuToB. KoHcTaHTa guccoumaumm.

57 3akoH pasbasneHns OctBanbaa. Tepmuyeckne ahekTbl B pacTBOpax 3MeKTpOnmTOoB.

58 Xumuyeckoe paBHOBeECUE Npu anccoumaumm Boasl. pH pacteopa. MloHHoe nponsBefeHne BoAbI.

59 AKTUBHOCTb. KOadhpmumMeHT akTMBHOCTU. 3aBUCUMOCTb KO3 ULIMEHTA aKTUBHOCTM OT KOHLEHTpaLmMW.

60 MoHHaga cuna pacteopa. YpaBHeHune [ebas-Xtokkens.

61 PaBHoBecne npu rugponuae conen.

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

63 PaBHoBecKe B HacblLEHHbIX pacTBopax. [1pon3segeHne pacTBOPUMOCTMU.

64 MpoxoxaeHne Toka Yepes pacTBopbl. Cxema OABMXXEHUS MOHOB W 3IEKTPOHOB MPU 3MEKTPONN3E.

65 PaBHoBecKne 6ydepHbIX paCTBOPOB U HACbILWEHHbLIX PaCTBOPOB.

66 HepaBHOBeCHbIE ABNEHUS B pacTBOpPax df1EKTPOSINTOB NPU NPOXOXAeHWEe ToKa Yepes pacTeop.

67 OcTadeTHbI MEXaHU3M Nepeaayn MOHOB NPOTOHOB B BOAE.

68 Yucna nepeHoca. OTHOCUTENbHbIE CKOPOCTU ABUXEHNST MOHOB.

69 OneKTponpoBOAHOCTb SMEKTPonuTa. 3aBMCMMOCTb SMEKTPONPOBOAHOCTU OT PasnuyHbIX hakTOpOB.

70 NamepeHue akcneprmMeHTanbHbIX METOAOB 3N1EKTPONPOBOAHOCTH.

71 YpaenbHasa anekTponpoBOAHOCTb.

72 OKBMBaneHTHas 3NeKTPONPOBOAHOCTb.




3aBNUCUMOCTb 3KBMBArIEHTHOWN SJ'IeKTpI/I‘-IeCKOVI NpoBOAUMOCTHM OT KOHUEHTpauun And CUibHbIX 1 cnabbix
QNEKTPOSINTOB.

73

74 M3mepeHne anekTponpoBOAHOCTU 1 ee NpUKNagHoe 3HavyeHune.

75 PaBHOBECHbIE 3NEKTPOAHbIE MPOLECCHI. DNEKTPOXUMNYECKUI NOTEHUMAN.

76 AnekTpoa. ANeKTpoXMMmnyeckas Lemnb. INEKTPOXUMUYECKasn peakuust.

77 CTpoeHune OBOMHOIO 3NIEKTPUYECKOro crosi. BO3HMKHOBEHME 3MNEKTPOXMMMYECKOro NoTeHUnana.

78 "anbBaHW4eckun anemeHT. Cxema 1 NpuHUMn paboTkl rarnbBaHUYECKOrO SNEMEHTa.

79 MonyanemeHT. ANeKTpoa CpaBHEHNUS.

80 3aBUCUMOCTb 3NEKTPOAHOMO NoTeHuMana oT akTMBHOCTU COOTBETCTBYHOLLMX MOHOB B pacTBope. YpaBHeEHUE
HepHcTa. CTaHaapTHbIA 9NeKTpoaHbIi noTeHuman. CucteMa 3HaKoB AN CTaHAapTHbLIX NOTEHLMAaroB.

81 TepmognHammka ob6paTUMbIX SNEKTPOXMMUYECKNX CUCTEM.

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

83 BoaopoaHbI 3NeKTPoA N ero UCNosib3oBaHue.

84 OKUCNMTENBHO-BOCCTAHOBUTESbHBIE, MIOHOOOMEHHBbIE AneKTpoabl.

85 Xnmundeckme Lenu nepeoro U BTOPOro poa, Ux npakTnyeckoe aHayeHue.

86 TonnueHbIN anemeHT. Cxema 1 NpuHUMN ero paboTsbl.

87 AkkymynaTopbl. Cxema 1 npuHUMn ux padoThl.

88 KoHLEeHTpauMOHHbIE Lienu.

89 nOTeHLI,I/IOMeTpI/IFI N ee npaktnyeckoe npnmeHeHune. HepaBHOBeCHbIe ANEeKTpOoAHble NpoLecChl.

90 KonnyectBeHHble NokasaTtenu anektponuaa. 3akoHbl Papages.

91 OneKkTpoxnmmyeckas Koppo3ust MeTanmos.

92 SﬂeKTpOKVIHeTI/I‘-IeCKI/Ie MeTOoAbl 3allUTbl MeTanN10B OT KOPPO3Un.

93 PacuyeTHble hopMyIibl B 9NEKTPOXMMUYECKNX NpoLieccax.

5.3.2 TunoBbIle TecTOBLIE 3a4aHuUA

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3aAau4u, KeUchbl)

1. CTtaHgapTHble 3HTanNbNUKU cropaHus rpacdmta 1M anmasa B KUCIOpPoAe COOTBETCTBEHHO paBHbl: -94,05 un -
94,5 kkan/monb. Yemy paBHa TennoTta npespalleHus rpacdmta B anvas?

2. Mpu 200 rpag. Uenbcus gna peakumn BaSO4 + CO32- = BaCO3 +S042- 6aput BUTEPUT HOpMarbHoe
X1MMyeckoe cpoacTBo paBHo -1400 kan. Yemy paBHa KOHCTaHTa paBHOBECUSA peakLun?

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

5.4 MeTognyeckue matepuansl, onpegensiowme npoueaypbl OLleHUBaHUA pe3yribTaToB 06y4YeHUs
5.4.1 YcnoBusa ponycka oby4aloLerocsi K NpoOMeXyToO4YHOM aTTecTauum 1 nopsiaok NIMKBUAaLMmM akageMn4ecKkon
3a[0MKEHHOCTH

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6MYMTO
«NonoxeHne 0 NpoBeAEHNN TEKYLLErO KOHTPOSSA YCNEBAEMOCTM N NPOMEXYTOYHOM aTTecTaum 0by4varoLLmMxca»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaLMu nNo AUCLUNInHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHON aTTecTalmm nNo AgucumUnIiMHe

B03MOXHOCTb NONb30BaTLCA CNPaBOYHbLIMK TabnuLamu, KanbKynsTopoMm;
Bpems Ha noarotoBky oTBETa MO GUNeTy 45 MUHYT.
B TeueHue cemecTpa BbIMOMHSAETCA KOHTPONbHas paboTa

6. YHEBHO-METOOAMYECKOE N NUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp | 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa
Epemun B. B. (n gp.) |OcHOBbI hn3nyeckon Xumuu https://ibooks.ru/rea
(OneKkTpoHHbLIN  pecypc) ding.php?
yyebHuKk : B 2 4. Y. 2 : M N1a6 short=1&productid=
Teopns. — 5-e uanamue,| oCkBa:Jlaboparopus 2019 373280

nepepab. n pgon. (a3n.). — 3HaHWNN

(YuebHuk  pgns BbiCLLEN
LLIKObI)




Epemun B. B. (n gp.)

OcHoBbI  (hrsuyeckorn xnmmnm

https://ibooks.ru/rea

(OneKkTpoHHbIN  pecypc) ding.php?
yyebHmk : B 2 4. 4. 1 : Mockea: Na6o short=1&productid=
Teopus. — 5-e u3naHme,  1ao0paTopuA 2019 373279
nepepab. n pgon. (an.). — 3HaH
(YyebHnuk  gns BbiCLLEN
LLIKOSbI)
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
B.A. JlunuH [n gp.] Xnmunyeckas M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
TepMoAaMHaMumKa [TekcT]: Hayku PO, BLUTS 2017 metod/kaffizikollche
yyebHoe nocobue cnerynTA. — Cneé.: m/Khimicheskaya_te
BWT3 COerymnTA rmodinamika.pdf
B.A. Jlvnun, AWN. | dPnsnyeckas XMMusA. | M-BO HayKu U BbICLLIETO http://nizrp.narod.ru/
CmupHoBa, T.A. | OnekTpoxumus: y4eb.| ob6pasosaHus PO, C.- metod/kaffizikollche
CycraBsoBa nocobve MeTep6. roc. yH-T Npom. m/1598558238.pdf
TEeXHONOrMn U gu3amnHa, 2020
BbiCLU. LK. TEXHOMOMMNK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
B.A. IlunvH [n ap.] 3agjaum  nNo  XMMWUYECKON M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
TEpMOAMHaAMMKE [TekcT]: Hayku PO, BLUT3 2017 metod/kaffizikollche
y4yebHo-npakTuyeckoe cnerynTa. — Ccneé.: m/Zadachi_po_Khim
nocobve BWTS CMerymnTa _t-d.pdf
Cnobogoe, A. A, |lpumepbl ©n 3agaum no . http://www.iprbooksh
QMEI/IH, B. A., JlvunuH, [ xummyeckon ygssggiip%ﬂb 2015 op.ru/67584.html
. B. TepmognHamuke
A.B. JvnuH, B.A. | ®a3oBble anarpammbl M-Bo o6pasoBaHus U http://nizrp.narod.ru/
JlnnnH [TekcT]: yuebHoOe nocobue Hayku P®, CMNGITYPI. — 2015 metod/kaffizikollche
Chno6.: CrerTyperi m/7 .pdf
AW. CmupHosa, T.A.|®dusmyeckas xumus [TekcT]| M-Bo Hayku U BbICLLIErO http://nizrp.narod.ru/
CyctaBosa, B.A. |4.1: y4eb. nocobue obpaszoBaHus PO, BLUTI 2019 metod/kaffizikollche
Nvnwnn cnierynTp. - CINo. : m/1575930938.pdf

BLUTS CMeryrrta

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMNB IMNYMNTA [OnektpoHHbi pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «AnMbykey» [OnekTpoHHeIn pecypc]. URL: https://www.ibooks.ru/

6.3 Mepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTeprmanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro

npouecca no gucuumniinHe

Ayautopus OcHalleHune

AnekTpuyeckas MeLuarnka, BbITSXKHOM wkad, aHanuTu4eckne BECHI, KpuocTar,
5-229 HarpeBaTenbHble  MNIUTKW,  KanopuvMETpbl, KOHAYKTOMETP, YCTaHOBKA Ans  U3MEpPEeHUst

3NEKTPONPOBOAHOCTH, 3NEeKTpOnm3ep. MarHuTHble MeLlarnku, konboHarpeBaTenu,
pedpakTomeTp, NoNApuMeTp
MynbTuMeauinHoe obopyaoBaHune, cneLmannanpoBaHHas mebenb, Jocka
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