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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucuunnuHbl: [aTb OCHOBHble TeopeTuyeckue npeacTaBrneHuMsi 00 OCHOBHbIX 3aKOHOMEPHOCTSAX
PU3NYECKON 1N KONMONOHON XMW, MOBEPXHOCTHBIX SABMEHUAX U AMCNEPCHbIX CUCTEMaX, NokasaB MX pofb B MPUPOAE U B
pasnuuHbIX OTpacnsAX HapoOAHOro XO3dMCTBa, B TOM 4UChe B MNPOM3BOACTBE Monurpacpmuyeckoro M ynakoBOYHOrO
nponssoAcTea. [laTb BO3MOXHOCTb Creunannuctam rpaMmoTHO ynpaBnAaTb 3TMMKU NpoLeccamu.

O6beanHuTb yHOAAMeHTamnbHble 3HAaHUA OCHOBHbLIX 3aKOHOB M MeETOAOB MNpPOBEAEHMS UCCreaoBaHWi C
nocrnegytowen ob6paboTkon U aHanM3om pesynbTaToB MCCNegoBaHUN.

CdopmunpoBaTb HaBbIKM CaMOCTOATENBHOMO MPOBEAEHUS TEOPETUYECKUX U IKCMEPUMEHTAaNbHbLIX UCCNegOBaHUN.

1.2 3apauv QUCUUNINUNHGI:

HayunTb nNoHMMaTb TeopeTudeckne MnosIoKeHUs (PU3NYEeCKOM N KOMSTOMAHOM XMMWW MOBEPXHOCTHBLIX ABMEHWUA U
ONCNEPCHBIX CUCTEM, MX POfb B PasfMYHbIX SBNEHUSIX XXMBOM M HEXMBOW MpUpoObl U YenoBeyecKon AesTeNbHOCTU.
3anoXnTb OCHOBbI (PU3MKO- U -XUMUYECKMNX 3HAHWUI ONS NOHWMaHUS TEOPETUYECKMX U NPAKTUYECKMX OCHOB cneunanbHbIX
AVCLMNIIUH.

HayunTb rpamoTHO ynpaBnsATb MpoLeccaMmy OYUCTKM ra3oBbiX BbIOPOCOB W CTOMHbLIX BOA4 M ONTUMWU3ALUU
COOTBETCTBYHOLLUNX TEXHONOMMYECKUX NPOLIECCOB.

PackpblTe NpUHUMNBI TEOPETUYECKUX W 3SKCMIEPUMEHTANbHbIX METOAOB [ANs pEeLUeHUs MNpakTMYeckux 3agad
npogeccnoHasnbHOW HarnpaBfieHHOCTU.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

MpepBaputenbHas NOAroTOBKa MpeanornaraeT co3gaHne OCHOBbLbI AN (DOPMUPOBAHUSA KOMMETEHUMN, YKa3aHHbIX
B M. 2, NPU U3y4YEeHUN OUCLUNINH:

2 KOMNETEHUWN OBYYAIOLWEIroCcA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMIIUHbI

OlK-1: CnocobeH NpUMeHsTb eCTeCTBEHHOHaY4Hble U 06 enHXeHepHble 3HaHUSA, MeToAbl MaTeMaTU4eCcKoro
aHanusa u MmofenupoBaHuUs B o6nacTy npocgeccroHanbHON AeATEeNbHOCTH

3HaTb: PUSNKO-XMMUYECKME METOAbl UCCNEeaoBaHUs BELLECTB M NPOTEKaOLWMX NPOLECCOB, 3aKOHOMEPHOCTU XMMUYECKOM
TEPMOAMHAMMUKN U XMMUYECKON KUHETUKM,

OCHOBbI ONEKTPOXMMUU K TEopuUM pacTBOPOB, 3aKOHOMEPHOCTM 3MEKTPOXUMUYECKMX CUCTEM, yyeHue O ¢ha3oBbIX
PaBHOBECUAX, CYLUHOCTb KOMMOUAHO-XUMUYECKMX SIBMIEHUI M MX B3aMMOCBS3b C MpoLeccamy Npov3BOACTBA NeyvaTHbIX
dopM, neyaTaHus, OTAENK neYaTHon NpoayKUMn

YMeTb: ncnonb3oBaTtb 3HaHWUS d)yH,D,aMeHTaJ'IbeIX 3aKOHOMepHOCTel7I CbM3VI‘-IeCKOI71 XM B ﬂpaKTVI‘-IeCKOVI 0eATenbHOCTH,
Xapaktepu3osaTtb AuUCnepCHble CUCTEeMbl, UX arperatMBHyro U ceguMeHTalnOHHYH yCTOIZL-II/IBOCTb, ABNEeHnsA ap,cop6umm,
CMavnBaHu4a, aare3nn, anekTpoknHeTn4eckne n ontn4eckmne CBOMCTBA KOMMOUAHbLIX CUCTEM

BnapeTb: HaBblkaMWM MWCMOMb30BaHUS XMMUYECKOW TEPMMWHOMOMMKU, TOTOBHOCTbI MPUBIIEKaTb COOTBETCTBYHOLLMIA
pu3nko-maTemaTmyeckmin annapat

OlNK-3: CnocobeH npoBoAUTbL U3MepPEHUs, obpabaTbiBaTb 3KCNepUMeHTarnbHble AaHHble, HAbnaaTb U
KOPPEKTUPOBaTb NapaMeTpbl TEXHOIOrMYECKUX NPOLLeCCoB

3HaTb: B3aMMOCBS3b (*)VI3V|KO-XI/IMI/N€CKVIX npoueccoB u SABMEHUI C npoueccaMmn ynakoBo4yHOro u I'IOJ'IVIFpa(*)I/I‘-IeCKOFO
npon3BoacTea, KJ'IaCCI/IdDVIKaLI,VIPO ANeKTpoaoB N ranbBaHN4YeCKNUX 3J1IEMEHTOB

YMeTb: NpUMeHsiTb TeopeTuyeckne W aKcrepuMeHTarbHble MeToAbl (U3MYECKON U KOMMOWAHOW XUMWMK, ONpenensite
TEPMOAMHAMMNYECKYHO BO3MOXXHOCTb MpOTeKaHusl npoLecca,
NpoBOANTbL CTEXMOMETPUYECKME U (PUNKO-XMMUYECKUE pacyeThl

Bnapetb: onbiToM npoegeHna XMMUYEeCKOro wu (*)I/I3I/IKO-XI/IMI/I‘-I€CKOFO aHanm3oB, MeToaaMun uccriegoBaHUA
KONMNMonaHo-XxMMn4ecknx npoLeccoB, HaBblkaM onpeaerieHna anekTponpoBoAHOCTU pacTBopa




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 XMMWUYECKON TEPMOOUHAMUKN.

MepBoe Hayano TepMoguHaMuKu. TepmognHamuveckue
CUCTEMbI U TepMOOUHaMMYeckMe napameTpbl. TennosoWn
acpdpekt, 3akoH [ecca. YpaBHeHne Kupxroda. Btopoe
Hayano TEepMOAMHAMUKW. JHTPOMUA  Kak  KpuTepun
HanpasneHus CaMOMNpPOM3BOSIbHbIX npoLeccoB B
N30MMPOBAHHbIX cucTemax. TepmMmoguHammyeckme
noTeHUManbl Kak KpUTEpUM HanpaBneHns wn npegena
NPOTSXXEHUS NPOLIECCOB B 3aKPbITbIX CUCTEMAX. 2 10 8
JlTabopaTopHaa pabota 1: OnpepgeneHne WHTErpanbHOW
TennoTtbl pacteopeHus conu. OnpepgeneHve TennoThbl
HEeWTpanuM3auum CUNbHOM LLENMOYN CUMBbHOW  KUCINOTOWN.
OnpegeneHne KOHUEHTpaL MU KACNOTbI

JlabopatopHass pabota 2: OnpegeneHue yaenbHOW
TENNoEMKOCTM pacTBOpPOB

J1,Ko

Tema 2. Xumunyeckoe paBHoBecHe.

Cuctema nepemeHHOro cocTaBa. TepmoguHaMuyeckme
YCIOBWSI pPaBHOBECUSI B CMCTEMaX NEepPeMEeHHOro CocTaBa.
Cnocobbl BblpaXeHna TepMoanHaMUYeCKNUX  KOHCTaHT
OnA TOMOreHHbIX U reTeporeHHbIX peaKu,M|7|. Bbluncnexune 3 5
cocTaBa paBHOBECHOMW CMecW, BbIxoga MpPoaykTa,
cTeneHn nNpeBpaLleHus, CTeneHn guccoumnaumm. S)

Tema 3. Xvmnyeckas KMHeTuKa.

OnpepgeneHne MOHATUS CKOPOCTU XMMWUYECKON peakuuu B
CBA3N C KMHETUYECKOW Krnaccudumkaumen XMMumyecKmx
npouecco. CTagum NPOTEKaHWs CIIOXKHbIX PeaKLmii. 2 11

Pazgen 2. PaCTBopr N 3NEKTPOXMMN4ecKkme npoueccebl

Tema 4. ®asoBble paBHoBecUsl. MHOMOKOMMOHEHTHbIE
CUCTEMBI. [eTeporeHHble paBHOBeCUS. dasoBble
paBHOBECHS. Ycnosus TEepMOANHaMUYECKOTrO
paBHOBECUSI B  MHOrOodasHbIX  MHOFOKOMMOHEHTHbIX
cuctemax. [NpaBuno ¢as mbbca. A3eoTponHble CMecH.
PacyeT ¢ wcnonb3oBaHMEM nMpaBuna pblyara.  Tunbl n
Anarpamm B 3aBUCUMOCTHU oT xapaktepa 4 4 8
B3aMMOJENCTBMS B TBEPOOM W KMOKOM COCTOSHMMW.
lNpocTenne TUNbI guarpaMmm COCTOAHUS.

JlTabopaTtopHas pabora: OnpepneneHve  ygenbHoOm
TENNoTbl UCNAPEHUs XNOKOCTEN




Tema 5. PacTBopbl 9NeKTpOnnToB.
PaBHOBecMs ©n  aBnNeHMs MNepeHoca B  pacTBopax

3MeKTPONUTOB. OnekTpuyeckas NpoOBOAUMOCTb
pactBopoB. Yucna nepeHoca, cnocobbl UX onpegeneHus.
3aBuncMMoCTb cTeneHu avccoumauum cnabbix

3MNEKTPONIMTOB  OT KOHLUEHTpauunW, 3akoH pas3BedeHust
OctBanbaa. CraHgoapTHOe COCTOsiHME B pacTBopax
anekTponmToB. OCHOBHbLIE MOJIOXEHNUS TEOPUWN CUSBbHBIX
anekTponuToB [lebasa-Xtokkensi. VIOHHble paBHOBECHUS:
MOHHOe npousBefeHne Boabl, pH, ocobeHHocT pH B
HEeBOAHbIX cpenax, rMaponua, COMNbBONU3,
pacTBOPUMOCTb  ManopacTBOPUMbIX  cofiel.  VIOHHble
paBHOBECWUS  pacnyiaBOB  3eKTPONUTOB.  TBepAble
3NEKTPONUTLI.

JlTabopaTopHas paborta: Onpepenenve 30C wu
3NEeKTPOAHbIX  noTeHumanoB. PacyéTt npou3BeaeHus
pacTBOPUMOCTM COMen U rMapoKcuaos

Paszgen 3. Nony4eHne n cBoncTBa AUCNEPCHBLIX CUCTEM

Tema 6. NonyyeHne aUCNEPCHbLIX CUCTEM.

XvMudeckne  metogbl.  [ucnepraumMoHHble — MeToapbl.
MonekynspHO-kMHeTUYEeCKMe  CBOWNCTBA KONMMOWOHbIX
cucTem. BpoyHoBckoe OBWKEHMe. Ouddpysums.
OcmoTuyeckoe gaBneHue.

Tema 7. OnTuyeckne cBONCTBA KOMNMOUAHbIX CUCTEM.
PaccesaHne ceta. lMornolleHne cseta U okpacka 30Mew.
OnTtuyeckne  meToabl nccnegoBaHusA KONMNOWAHbIX
pacTBOPOB.

Tema 8. [loBEPXHOCTHbIE SIBIIEHMS.

[MoBEpXHOCTHOE HaTAXKeHMe U MeTodbl  M3MEpPEeHus
MOBEPXHOCTHOIO HaTsKeHUs.  YpaBHeHuMe apcopbunn
mbbca pna pactBopoB, ero aHanu3. [loBepXHOCTHO-
aKTVBHble BellecTsa (MAB), nx
knaccudukaumna.CmaunmeaHne TBEpAbIX MNOBEPXHOCTEWN
xnakoctamu. Kpaeor yron cmaudmBanusl. Agcopbums Ha
rpaHuue pasgena TBépaoe Terno —ras.

JlabopatopHasi pabota 1: OnpegeneHne NOBEPXHOCTHOIO
HaTsPKeHUs pacTBOpPoB MeTodoM PebuHaepa
JlTabopaTopHasa pabota 2: OnpepeneHue agcopbumm
YKCYCHOW KUCIOTbI Yrrem

Tema 9. DNeKTPOKMHETUYECKME CBOMCTBA KOSONO0B.

Mytn obpasoBanus O3C. CtpoeHne muuennsl. Metogbl
onpeneneHus h3eTa-noteHumana. Hencteue
anektponmtoB Ha [OOC. Koarynsauma wu dnokynauus
ancnepcHblx cucteM. Teopus koarynsaumm 01190,
JlTabopaTopHas paboTta 1: M3mepeHne
3NEKTPOKNMHETMYECKOro [J - MOTeHuuana u onpegeneHve
3Haka 3apsga KONMOWNOHbIX yacTtuy MeTOoA0M
anekTpodopesa

JlabopaTtopHasa pabota 2: OnpegeneHue nopora
Koarynsiumm

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm u npomexyTouHast attectaums (k3ameH)

4 4 4

4 8

4 12

Ko,
4 8 10
7 8 10
34 34 76
2,5 33,5




Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 70,5 109,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Mcnonb3oBaHne 6anmnbHO-PEeNTUHIOBOM CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 NMokasaTenu oueHNBaHNA OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

OTlTK-1

Manaraet 3HaHUS eCTeCTBEHHOHAy4HOW CyLLIHOCTW NpobneM, BO3HMKAKLWMX B Xxode
HU3NKO-XUMNYECKUX UCCIEeA0BaHWUNA.

O6bsicHseT  npobrembl,  BO3HMKaKOLWME B Mpoueccax YNaKkoBOYHOIO ¥
nonurpaduyeckoro MpPOU3BOACTBA, WMCMONb3ys 3HAHUSA KOMMOMAHOW U OU3NYECKON
XUMUK.

BbinonHseT Heobxoaumble MaTemaTuyeckue paccyeTbl Npu aHanuse  Ou3anKo-u
KONNonaHO-XMMNYECKUX nccnegoBaHuin

OrlK-3

[aeT onpegeneHnsi OCHOBHbIX 3aKOHOB (PM3MYECKON U KOSSTIOMAHOW XUMUMK, SBNEHUN
agcopbumMm 1 koarynaumn; wumeeT NPEACTaBMEHNS O B3aUMOCBA3M  (U3MKO- U
KONNOUOHO-XMMNYECKUX MPOLIECCOB U SBIEHUA C MpoueccamMmn YnakoBOYHOMo MU
nonmrpadgu4ecKoro npomM3BoaCcTea.

AHanuaupyeT pesynbTaTbl  WCCNEAOBaHWWA, MOJSIYYEHHbIX TEOPETUYECKMMU U
3KCMEpPUMEHTaNbHbIMKU MeTo4amMn (PU3NYECKON U KOMMOWOHOW XMMUMK, onpepensier
TepMOAMHaMMYECKY0 BO3MOXHOCTb NpOTEKaHWs npoLiecca.

OdemoHCTpupyeT BnageHne MeTogaMu ucCrnefoBaHWst (OU3MKO- U KOMMOWAHO-
XUMUYECKMX NPOLIECCOB, HaBblkaMW ONpeaeneHnst AneKTPOonpPoOBOAHOCTM pPacTBoOpa,
OnbITOM NPOBEAEHUST XUMNYECKOTO N (PU3NKO-XMMUYECKOTO aHarnm30B.

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHne MucbmeHHasn pabota

5 (oTnnyHoO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHue
OCHOBHbIX 3aKOHOB KOMMOMAHOW XMW,
cBOOOOHO OPUEHTMPYETCA B OCHOBHbIX
MOHSATUAX, TEepMMHAX W  onpegeneHnsx
npy OTBETE; YCBOMIT OCHOBHYIO M 3HaKOM C
JOMOSHUTENBHOW  NUTEPATYPON;  MOXeT

00BACHUTL B3aMMOCBSI3b OCHOBHbIX
3aKOHOB  KOJMOMAHOW  XUMUM U UX
3Ha4yeHue ans nocnegytowen
npodeccmnoHansHom [eaTenbHOCTY;

NposIBNSIET TBOPYECKME CMOCOBHOCTU U
LUMPOKYI0 3pYAMLMIO B  UCMOMb30BaHUM
yyebHoro matepuana.

4 (xopoLuo)

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YpOBEHb  3HAHUA  OCHOBHbLIX  3aKOHOB
KONMOUAHOW  XUMWW, OPUEHTMpPYeTCA B
OCHOBHbIX MOHATUSX U  ONpeaeneHusx;
YCBOWI OCHOBHYIO NuTepaTypy; AonyckaeTt
He3HauuTenbHble NOrpeLLIHOCTH npu
OTBETAX Ha BOMPOCHI 3K3aMeEHALMOHHOIO
6uneta W  [OMONHWTENbHbIE  BOMPOCHI
npenopaeaTens.

3 (yROoBNeTBOPUTENBLHO)

O6yuvatomiica rnokasbiBaeT 3HaHuSA
yyebHOro martepvana B MWHUMArbHOM
obbeme; MoOXeT cOPMyNUpPOBaTh 3aKOHbI

KornnoungHom XUmun, NMOHATUSA "
onpedeneHnsl, HO MpW 3TOM, [Jonyckas
oonbLioe KONM4ecTBO

HenpuHunnmanbHbIX owmnboK; 3HaKOM C




OCHOBHOM nuTepaTtypou; Jonyckaet
CylleCcTBEeHHble oOwnbkn B OTBETEe Ha
3K3aMeHe, HO MOXEeT YCTpaHuTb WX nog
PYKOBOACTBOM Npenogasartens

(HeynoBNeTBOPUTENBLHO) | 3K3aMeHe CyLIEeCTBEHHbIe OWMUOKN 1 He

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
ccopmynupoBaTb OCHOBHblE  3aKOHbI
KonnouaHowm XYMUMK; nroxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeferneHnsix; NIoxo 3HakoM C OCHOBHOW
2 nutepaTypon; AonyckaeT npu OTBeTe Ha

MOXeT YCTPaHNTb nx naxe noa
pyKoBOACTBOM npenoaasaTens.

MonbiTka cnUCbIBaHWS,  WUCMOSb30BaHMSA
Hepa3pelleHHbIX TexXHUYeCKnX yCTpOI;ICTB
UNu nonb3oBaHWe MOACKa3KoW Apyroro
YeroBeka.

6.3 TunoBble KOHTPONbHbIE 3af4aHNA U/MNN MHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3yrnbTaToB
oby4eHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n dopMynNUpoBKN BONPOCOB
Cemectp 5

1 fBneHne cmMaunBaHus 1 KanunnspHble ABreHns. YpasHeHue Oionpe — KOHra.

2 Teopust nonumMonekynspHon agcopbumn. Teopusa BIT.

3 3aBucrMMocTb agcopbumm rasa Ha TBepAoM aacopbeHTe OT ero KOHLEeHTpauum (OaBneHns) Npyu NOCTOSIHHOM
Temnepartype. YpaBHeHne dpenHanmxa.

4 Teopus MOHOMOIEKYNAPHOW agcopoumm JleHrmiopa.

5 YpaBHeHUs, CBA3bIBalOLLME NOBEPXHOCTHOE HaTsXKeHMEe BOAHbIX pacTBopoB MAB ¢ UX KOHUEeHTpaunen.

6 3aBucumocTb agcopbunn rasa Ha TBEpAOM aacopbeHTe OT ero KoHUEeHTpaumm (gaBneHus) Npu NocTOsIHHON
Temnepartype. YpaBHeHue ®penHanmxa.

7 Teopusa MOHOMONeEKynApHon agcopbumm JleHrmiopa.

8 MoBepxHOCTHast akTMBHOCTL. Mpasuno [iokno-Tpay6e.

9 MocTpoeHune nsotepmbl agcopbuumn MNbbcea.

10 YpaBHeHue agcopbumnm MNbbea.

11 Aacopbuus. KonmquTBeHvale XapaKTepVIvCTI/IKVI agcopbumn. Knaccudmkaumsa agcopbunoHHbIX NPOLECCOoB.
OcobeHHOCTH PU3NYECKON N XMMUYECKON agcopouunn.

12 [MoBepxHOCTHas aHeprusi U NOBEPXHOCTHOE HaTsXKeHne. 3aBUCMMOCTb MOBEPXHOCTHOIO HaTSXKEHUSA OT
Temneparypsbl.

13 KonuyecTBeHHble XxapakTepucTukn 1 knaccudukaums AUCnepCcHbIX CUCTEM.

14 MpegomeT 1 3Ha4YeHne KoNnmomaHom xmmmnn. [iucnepcHole cuctemsl. JucnepcHasa cucrema. [ucnepcrmoHHas
cpena. KonnougHele pactBopbl U X 0CO6EHHOCTU. Pasnnunsa UCTUHHBIX U KONNOWAHbLIX pacTBOPOB.

15 3akoHbl Papages 1 Ux Ncnosb3oBaHne

16 OneKTponm3 n ero KONIMYECTBEHHLIE NOoKa3aTenm

17 XumMunyeckume Leny nepBoro U BTOPOro poaa, Nx npakTmyeckoe 3HadeHune

18 OKNCNNTENBHO-BOCCTAHOBUTENbHBIE, MOHOOOMEHHbIE 3NEKTPOAbI

19 OnekTpoabl NePBOro 1 BTOPOro poAa, ra3oBble 3NeKTpoabI

20 BoaopoaHbIv anekTpon U ero UCNofnb30BaHUE B ANIEKTPOXMMUYECKNX CUCTEMAX

21 YpaBHeHue HepHcta. CTaHgapTHLIN anekTPoAHbIN noTeHuunan. Cucrema 3HakoB Afisi CTaHAAPTHbIX
noTeHUmanos

22 MonyanemMeHT. AnekTpog cpaBHEHUSA

23 "anbBaHM4eckniA anemeHT. MNpuHUMN paboThl raribBaHUYECKOro arieMeHTa

o4 OnNeKTponpoBOAHOCTb ANEKTPONUTa. 3aBMCMMOCTb 3NEKTPONPOBOAHOCTM OT pasnmyHbIX (hakTopoB.
M3mepeHune anekTponpoBOAHOCTH

25 WoHHasa cuna pacteopa. YpasHeHue [ebasn-Xiokkens

26 ONEKTPOXMMUSA ANEKTPOXMMUYeckme npoueccbl. OCOBEHHOCTN ANEKTPOXMMUYECKUX NPOLECCOB

27 OcCHOBHbIE NOHATUA 1 oNpeaeneHns (TepmoanHammuyeckas cuctema, roMoreHHasi U reTeporeHHasi CUCTeMbl,

(pasa, KOMMOHEHT, YMCIO cTeneHe ceBoboabl, BellecTBO, pacteop). [Npasuno das MN'bbeca




YcnoBue kuneHus nobdoro pacteopa. Ycrnosue 3amep3aHus noboro pacteopa. 6ynnuockonus. Kpuockonusi

28
(Ha Yem OCHOBaHbI).

29 3akoH 'eHpu, ero npakTu4eckoe NpUMeHeHne

30 3akoH Paynsi, ero npaktmyeckoe npumMeHeHne

31 PacTtBopbl naeanbHble U pearnbHble

32 [aBneHune napa Hag pacTBOPOM. OTHOCKTENBHOE NOHMXKEHME LABMNEHUST HACBILLEHHOMO napa B 3aBMCMMOCTU
OT KOHUEeHTpauun pacTtBOpeHHOro BeulecTsa

33 MpaBuno ¢as MN'b6ca, ero npumeHeHne, onpeaeneH1e Yncna cteneHen ceoboapl, NPaBMno «pblyara.

34 Xnmunyeckoe paBHOBeCMe.KOHCTaHTa paBHOBECUA peaKkuunu, cnocobbl ee BblpaxeHuna

35 KoHcTaHTa CKOpPOCTH peaKkunun, nopAaaokK peakuum, cnocobbl X HaXoXaeHUs

36 Xnmunyeckas kKnHeTuka. YTo n3y4vaer. CKOpOCTb XUMWNYECKOM peakumn, eOUHULbI U3MepPeHKst, OT Yero oHa
3aBUCUT

37 3HTpOI'II/I9|, OCHOBHOE eé cBoncTBo. Pacuet SHTpONMN ANAa ngeanbHbIX U pealibHbIX NpoueccoB

38 KMNA noeaneHon mawuHbl KapHo

39 BTopoe Hauyano TepmMoAMHaMUKKM (4TO onpedensieT u yctaHasnueaeT). dopmynuposka. Ero matematuyeckoe
BblpaXKeHue

40 TennoemkocTb. 3aBUCUMOCTb TENIOEMKOCTU OT TeMNepaTypbl

41 OHTanbnusa. PacyeT TennoBoro addpekta Npy cTaHOapTHbIX ycroBusix. PacueT Tennosoro acpdekta npu
ntobon Temneparype. 3akoH Kupxrodga

42 3akoH "ecca 1 cnegcTeBnsa U3 Hero

43 MepBoe Havano TepmoamHamuki. PopMynupoBka. PaboTa paclumpeHust naeanbHoro rasa npu pasnuyHbIX
yCroBmax

44 Xumnyeckoe paBHoBecue. CocTosiHMe paBHoOBeCUsl. TepMoanHaMmyeckmne npoueccehl

45 XapakTepuUCcTUKU TEPMOANHAMUYECKUX NapaMETPOB (3KCTEHCUBHbBIE, MHTEHCUBHbIE). MapameTpbl U yHKUMK
COCTOSIHUS

OCHOBHbIE NOHATUS XUMUYECKO TEPMOAMHAMUKN: CUCcTeMA (OTKPbITasi, 3aKkpbiTasi, U30NMpoBaHHasi), paborta,

46
TennoTa, gpasa, NpoLecc, NapameTpbl COCTOSHUSA

47 ArperaTuBHasi yCTOMYMBOCTb KOMNongHbIX pacteopoB. Koarynsauwma. MNMpasuno Wynsua-Mapaw.

48 CegumeHTaumMoHHO-anddy3noHHOe paBHoBecKe. YpaBHeHne CTokca.

49 MonekynapHoO-KMHeTUYECKNME CBONCTBA OUCMEPCHBIX CUCTEM.

50 paHuLa ckonbxeHus. PakTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noTeHuman. MeToabl onpeaeneHns a3eta-
noTeHuuana.

51 CT1poeHue konnongHeix muuenn. MNMpasuno ®asiHca — MNMaHeTa.

52 aﬂeKTpOKVIHeTM‘-IeCKMG siBNeHus. NoTteHumanbl Te4eHNss U ceanMeHTauun.

53 [3eTta-noteHuman. CTpoeHne ABONHOIO aneKTpMYEcKoro crnosi Yactuubl. Mytn obpasosaHusa 43C

54 OnNeKTPOKMHETUYECKME CBOCTBA AMCNEPCHLIX CUCTEM. DNEKTPOKMHETUYECKNE SIBIEHUS

55 OnTuyeckrme MeTodbl UCCreaoBaHNsA KOMNMouaHbIX pacTBOPOB.

56 OnTuyeckme CBOMCTBA KOMMOMOHO-AMCNEPCHBIX CMCTEM. YpaBHeHue byrepa - JlambepTta — bepa u ero
npakTnyeckoe npumeHeHne. OnanecueHums.

57 OnTuyeckme meToabl UCCrnegoBaHUs KOMOUAHbIX pacTBOpPOB.

58 OnTuyeckne cBOMCTBA KOMMONAHO-ANCTIEPCHBIX CUCTEM. YpaBHEHWe Panes 1 ero npaktmyeckoe npuMeHeHue.
MyTHOCTb.

59 MeToabl OUNCTKN KONNTOMAHBLIX pacTBOpPOB U X NMPUHUUMDbI.

60 Xumunyeckme metoapl nony4yeHuna ancnepcHbIX CUCTEM. Mentnsaums.

61 dunsnyeckne metoabl nony4yeHuna gncnepcHbIX CUCTEM.

6.3.2 TunoBble TecTOBbIE 3aAaHus

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aAayun, Keuchbl)

1.CTaHaapTHbIEe SHTanNbNUKU CropaHusa rpaduTa M anmasa B KUCIOPOAE COOTBETCTBEHHO paBHbI-94,05 n -94,5
Kkan/monb. Yemy paBHa TennoTta npespalleHus rpaduta B anmas?

2.YpenbHas NMOBEPXHOCTb KOMMOMAHBIX YacTuL, 30515 30510Ta Co cpeaHumM auameTtpom 10-9 m paBHa?

3.'mpgposonb Agl nony4yeH cmelweHveM paBHbiXx 06bemoB pactBopoB AgNO3 (1*10-2M) u Kl (8*10-3 M).
MuuennsapHasa popmyna 3ons UMeeT BUA?

4 EMKOCTb KaTuoHUTa paBHa 5 Mr-ake/r. Kakoe MUHMManbHOe KONMMYEeCTBO KaTMOHUTa MOTpebyeTcs ONs OYMCTKM
1 M3 CTOYHbIX BO4 OT MOHOB Meau KoHueHTpauuen 10 mr/n?




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 0by4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMeXXyTo4HOM aTTecTaumMm 1 NopsaaokK NIMKBMAALMM akageMUuvecKom
3a0/MKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalMmu No QUCLUNIMHE

YcTHasa + MNMncbmeHHasn KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 Oco6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUNimHe

. B0O3MOXXHOCTb NOMb30BaTLCA CMPaBOYHLIMK Tabnuuamu, KanbKynsTopoMm;
. Bpemsi Ha noarotoBky oTBeTa no ounety 45 MuHyT.

7. YYHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABsTOp | 3arnasve | WspaTtenscTBo | o4 nsgaHusa | Cchbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
bonoapesa, Jl. [1.,|®usnyeckas u KonnouaHas | BopoHex: BopoHexckui http://www.iprbooksh
MacriokoBa, T. B. xumunsi (Teopusi u MpakTUKa) rocyfapCTBeHHbIN 2019 op.ru/88444 .html
yHMBEpCUTET
WHXXEHEePHbIX TEXHONOMMN
7.1.2 lononHuTenbHasa y4ebHaa nutepartypa
B.B. Cokonos, B.A.|JlabopaTopHble paboTtbl no M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JivnuH, T.A. [konnongHon xumumn [TekcT]: Hayku PO, BLUTO 2016 metod/kaffizikollche
CyctaBoBa y4yebHoe nocobue cnerynTta. — CNe.: m/13.pdf
BWTS CN6rymnTa
B.A. JlunuH [n gp.] Xnmunyeckas M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TepMoguMHaMmuKka [TekeT]: Hayku PO, BLUTO 2017 metod/kaffizikollche
yyebHoe nocobue cnerynth. — CMé.: m/Khimicheskaya_te
BWTS CMerynTa rmodinamika.pdf
B.C. AuTOHOBa, B.A.|JlaGopaTopHble paboTtbl Mo M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JivnuH, T.A. [konnongHon xumumn [TekcT]: Hayku PO, BLUTO 2018 metod/kaffizikollche
CycraBoBa MeTOANYECKNE yKasaHnd cnerynTpd. - CNeG.: m/2018 06 24 01.p
BWTS CMerynrTa df
B.A.  JlunuH, A.WN. |DPusnyeckas XMMUSA. | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
CmupHoBa, T.A. | QnekTpoxumus: yue0. obpasosaHus PO, C.- metod/kaffizikollche
CycraBsoBa nocobue MeTepb. roc. yH-T Npom. m/1598558238.pdf
TEXHOMNOrM 1 An3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
AW. CmupHosa, T.A.|®dusmyeckas xumus [TekcT]| M-Bo Hayku U BbICLIEMO http://nizrp.narod.ru/
CycTaBoBa, B.A. [4.1 : yueb. nocobue obpasoBaHusa PO, BLUTS 2019 metod/kaffizikollche
Nvnnn cnierynTq. - CIo. : m/1575930938.pdf
BWTS CMeryrnrTa
MwuxaneHko, U. . KonnougHasa xumus MockBa: MocKoBCKui http://www.iprbooksh
rOPOACKON 2010 op.ru/26502.html
negarorm4eckumn
yHMBEpCUTET
MapuHkmnHa, T. A, |Pusndeckas un KomnnovagHas Hosocnbupck: http://www.iprbooksh
MNonskosa, H. M., | xumma Hosocubupckuit 2011 op.ru/64801.html
Kosars, 0. U. rocyfapCTBeHHbIN
arpapHbI yHUBEpCUTET

7.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMAaLMOHHO-CMPaBO4YHbIX CUCTEM




1.9neKkTpoHHO-0mMbnmnoTteyvHasn cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
2.9nekTpoHHas 6ubnuoteka BLUTI CIB NYMNTL [GnekTpoHHbii pecypc]. URL: http://nizrp.narod.ru

3. Xvimunyeckun katanor. Cantbl n KHUrM [OnekTpoHHbIN pecypc].- URL: http://www.ximicat.com

4. CnpaBOYHO-MHGOPMALMOHHBIVM CalT No Xumum [AnekTpoHHbIN pecypc].- URL: http://www.alhimikov.net

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOOQHO pacnpoCcTpaHseMoro NporpaMMHOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue matepuanbHO-TEXHUYECKoM 6a3sbl, HEOGXOOMMOM ANS OCYyLLeCTBIeHUs o6pa3oBaTenbLHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHue
MexunoHHas MynbTrmeauninHoe obopyaosaHue, cneuuanuanpoBaHHas mebenb, Jocka
ayouTopus
YcTaHoBKAa MO U3MEPEHMIO  BS3KOCTW,  YCTAHOBKM  ANs  MOMyYeHMs  MOSIMMEpOB,
KonboHarpeBaTenu, 3nekTpobaHW, KpuocTaT, TEH3MOMETP, BbITSDKHOM LWKadg, aHanuMTuyeckue
5222 BECbI, YCTAaHOBKa ANs U3MEPEHMUs AMNEeKTPONPOBOAHOCTN, 3MNEKTponu3ep, KpUoCTaTbl, MarHUTHbIE
) Mellanku, pedpakToMmeTp, nondpuMeTp, GOTOINEKTPOKONOpMMETp, Becbl nabopaTopHble,
HarpeBaTenbHble MAWMTKW, 3nekTpoMellanku, Typouaumetp, npubop KeHa, TeH3MomeTp,
BMCKO3MMETPbI
OnekTpuyeckas MeLLarnka, BbITSDKHOW wkad, aHanuTuyeckne BEChI, KpuocTar,
5-229 HarpeBaTenbHble  NAUTKW,  KanopuMMeTpbl, KOHAYKTOMETP, YCTaHOBKa Ans  U3MepeHus
3MNEeKTPONpPOBOAHOCTY, ANEeKTponmaep. MarHUTHbIE MeLuarnku, konboHarpeBartenu,
pedpakTomeTp, NONSpMMeTp




