MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIOAKO
HupekTop BLUT3

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

| B51.0.26 | ®usnyeckas v konnomaHas xumus

Y4eObHbIi NnaH: ProC3++b290303K-3 24-14.plx

Kadegpa: 2 dU3nYecKon 1 KonIongHom XmuMmmm

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

29.03.03 TexHonormsa nonurpadmyeckoro 1 ynakoBo4YHOro Npon3BOACTBa

Mpodunb NoAroToBKM: TexHonorms KOMNo3nLUMOHHbLIX MaTepuanos
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoe ®opma .
(kypc ans 3A0) a6, paboTta 4ac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET atTectaumm
3aHATUA
5 yn 34 34 76 36 5 SkaaMen
POa 34 34 76 36 5
Voro yn 34 34 76 36 5
POa 34 34 76 36 5

CaHkT-MNeTepbypr
2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM BbiCLLIEro o6pasoBaHus no HanpaeneHwuio nogrotoBkn 29.03.03 TexHonorma nonurpacu4eckoro wu
yNaKkoBOYHOIo NPOM3BOACTBA, YTBEPKAEHHBLIM Nprka3oM MuHoGpHaykn Poccum ot 22.09.2017 r. Ne 960

CocraButens (n):

KaHouaaTt XMMUYECKNX Hayk, AOLEHT OembsiHueBa E.HO.
KaHgmaat XMMMYecKnx HaykK, OOLEHT CmupHoBa A.W.
OT Kadbenpbl cocTaBuTENS: Jlnnuu B.A.
3aBegyowmin - kacbegpon  PU3NYECKONn U KONnougHowm

XUMUN

OT BbInyckatoLen kadenpbl: Axkum 3.J1.

Baeepyownin kadegpom

MeToandeckun otaoen:



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:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

dusunka

OpraHuyeckas Xumusi
Xumus

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-1: Cnoco6eH NpUMeHATb eCTeCTBEHHOHaYy4Hble N 06 enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa u mofenupoBaHuUs B o6nacTu npodgeccMoHanbHON AeATeNbHOCTH

3HaTb: OU3MKO-XMMUYECKME METOAbl UCCIEA0BaHMS BELLECTB U NPOTEKAOWMUX NPoLEeCcCoB, 3aKOHOMEPHOCTU XUMUYECKOM
TEPMOANHAMUKA U XUMNYECKOW KUHETUKN,

OCHOBbI 3MEKTPOXMMUM W TEOPUM PACTBOPOB, 3AKOHOMEPHOCTM SMNEKTPOXUMUYECKMX CUCTEM, Y4YeHue O hasoBbIX
paBHOBECUSAX, CYLLHOCTb KOMMOWAHO-XUMUYECKUX SIBMEHWUA M UX B3aMMOCBSA3b C MpoLeccaMu NpousBoacTBa nevaTHbIX
dopmM, neyaTaHus, OTAENKU NevyaTHOW NpodyKuum

YMeTb: ncnonb3oBaTtb 3HaHUSA d)yH,EI,aMeHTaJ'IbeIX 38KOHOMepHOCTeVI (bI/I3VI‘~leCKOIZ XMMnn B I'IpaKTVNeCKOVI OeATernIbHOCTH,
Xapaktepu3oBatb AUCNEPCHble CUCTEMbl, UX arperatMBHyro U cegMMeHTauMNOHHYIO yCTOI7I‘-IVIBOCTb, ABNeHnd a;:l,cop6u,|/w|,
CMadnBaHunAa, aare3nn, aNeKTpokMHeTn4eckne n ontn4yeckmne CBOMCTBA KOMNMNOUOHbLIX CUCTEM

Bnagetb: HaBblkaMy MCMOMb30BaHUS XMMUYECKOW TEPMUHOMOMK, TOTOBHOCTBIO NpuBREKaTb COOTBETCTBYHOLLNIA
dm3nKo-maTeMaTUYeCKnin annapart

OrlK-3: CnocobeH npoBOoAUTb U3MepeHusi, obpabaTbiBaTb 3KCNEepPUMeHTanbHble AaHHble, HAGNAATb U
KOPpPEeKTUpOoBaTb NapamMeTpbl TEXHONOrMYeCKNX NpoLeccoB

3HaTb: B3aMMOCBS3b (*)VI3I/IKO-XI/IMI/N€CKVIX npoueccoB u SABMEHUI C npoueccaMmn ynakoBo4yHOro u nonmrpacbmquKoro
npon3BOACTBa, maccmdmxau,mo ANeKTpoaoB N ralibBaHN4YE€CKUX 3TEMEHTOB

YMeTb: MPUMEHSATb TEOPETUYECKME W IKCMEepPUMEHTarNbHble MeTOoAbl (PU3MYECKON UM KOMMOWZHOW XMMWUMK, OnpenensiTb
TEPMOAMHAMUNYECKYHO BO3MOXXHOCTL MPOTEKaHMsl npoLecca,
NpoBOANTbL CTEXMOMETPUYECKME U (PUNKO-XMMUYECKUE pacyeTbl

Bnapetb: onbiToM npoeBegeHna XmMMmyeckoro u CbI/ISI/IKO-XI/IMI/I‘-IeCKOFO aHanm3oB, MeTodamMun uUccrnegoBaHUAa
KONNMonaHoO-XMMnU4eCcKnx npoLeccoB, HaBblkaM onpeaeneHna anekTponpoBOoAHOCTU 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. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLeHNBaHUSA OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘-IeHVIF|

Orl1K-1

Manaraet 3HaHUS eCTeCTBEHHOHAy4HOW CYLLUHOCTW NpoOneM, BO3HMKAKLWIMX B XoAe
PM3NKO-XUMUNYECKMX UCCIEeS0BaHUN.

O6bsAcHAeT npobnembl, BO3HMKalWMe B npoueccax YyNakoBOYHOrO U
nonurpadnyeckoro MpPOU3BOACTBA, WUCMNONb3ys 3HAHUSA KOMMOMAHOW U PU3NYECKON
XUMUN.

BbinonHaeT HeobOXxoaumble MaTemMaTU4eckue paccyeTbl npu aHanuse  ou3anKo-u
KONMNOUAHO-XMMUYECKNX NCCNeaoBaHnn

OrK-3

[aeT onpegeneHnsi OCHOBHbIX 3aKOHOB (PM3MYECKOW U KOMSIOMAHOW XUMUK, SBNEHUN
agcopbumm u  Koarynsiuuu; MMeeT NpeacTaBneHust O B3aMMOCBA3M  (PU3MKO- U
KONNOUOHO-XMMNYECKUX MPOLIECCOB W SABIMEHUA C MpoueccamMn YnakoBOYHOMO MU
nonurpadnyeckoro NPon3BoacTaa.

AHanuaupyeT pesynbTaTbl WUCCMEedOBaHWWA, MOMYYEHHbIX TeOopeTUYecKUMn U
3KCMEpPUMEHTAaNbHbIMKU MeTogamMn (OU3NYECKON U KOMNMOWOHOW XMMUM, onpepensieT
TEPMOAMHAMMYECKYI0 BO3MOXHOCTb NPOTEKaHMS npoLiecca.

[demoHcTpupyeT BnageHve wMeTodamMu uUccrefoBaHMs (OU3UKO- UM KOMMOWUAHO-
XUMMYECKMX MPOLLECCOB, HaBblkaMu OnNpeneneHnsa anekTPonpoBOAHOCTU pacTBOpa,
OMbITOM NPOBEAEHUST XUMNYECKOTO N (PU3NKO-XMMUNYECKOTO aHamnmM30B.

5.2 Cuctema u KputTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHms ccpopMUpPOBaAHHOCTU KOMNETEHLMUI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

5 (oTnn4HoO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX 3aKOHOB KOIITOWAHOW XMMMMU,
cBOOGOAHO OpMEHTMPYEeTCS B OCHOBHbIX
MOHATUAX, TEepMMHaX W onpeaeneHusix
npy OTBETE; YCBOWI OCHOBHYIO W 3HAKoOM C
OOMNOSTHUTENBbHOW  NNTEPATYpon;  MOXeT
006BbACHUTL B3aNMOCBSA3b OCHOBHbIX
3aKOHOB  KOMMOMAHOW  XMMWUM U UX
3HavyeHne ans nocriegyoien
npogeccnoHansHom JeAaTenbHOCTY;
nposiBNAeT TBOpPYECKME CMOCOBHOCTM U
LUMPOKYIO 9pyauMUMIO B UCMONb30BaHMU
y4yebHoro matepuana.

4 (xopoLuo)

OO6yuvatowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  3aKOHOB
KOMMOWOHOW  XMMUW, OPWEHTMPYeTCs B
OCHOBHbIX MOHATUSAX W  ONpeaeneHusix;
YCBOWUIT OCHOBHYIO NUTepaTypy; Oonyckaet
He3HauuTenbHble MOrpeLLIHoCTH npu
OTBETAX Ha BOMPOCHI 3K3aMeHaLMOHHOIO
6uneta W  JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.

3 (yooBneTBOpUTENBLHO)

O6yuvatowmiica rnokasbiBaeT 3HaHuSA
yyebHoro wmaTtepvana B MWHMManbHOM
obbeme; MoOXeT ChOpMyNUPOBaTh 3aKOHbI
KONMouaHon XUMun, NOHATUSA 7]
onpegeneHnsa, HO npu 3TOM, Aornyckas
bonbLuoe KONMMYecTBO
HenpUHUMNUanbHbIX OWKNOOK; 3HaKoM C
OCHOBHOM nuTepaTtypou; Jonyckaet
CyLWleCTBEHHble oOWwnbkn B OTBETE Ha
9K3aMeHe, HO MOXEeT YCTpPaHuTb MUX Noja




PYKOBOACTBOM NpenofaBaTterns

(HeyOoOBNETBOPUTENBLHO) | 3K3aMeHe CyLLEeCTBEeHHble OLKNBKM U He

O6yvarowminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHUS AWCLUMMNINHBLI, HE MOXET
copMynupoBaTb ~ OCHOBHblE  3aKOHb
KOnnowgHom XMMUW; nnoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeeneHunsix; Nroxo 3HaKOM C OCHOBHOW
2 nuTepaTtypow; JonyckaeT npu oTBeTe Ha

MOXEeT  yCTpaHuTb UX  Jaxe  nopj
PYKOBOACTBOM NpenofaBaTensi.

MonbiTka  CNWUCbIBaHWSl,  MCMOMb30BaHUS
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOMCTB
WM NoNib30BaHWe MOACKa3KoM  Apyroro
Yyenoseka.

5.3 TunoBble KOHTPOJNbHbIE 3afaHUA U/UNKN NHbIe MaTepuarbl, UICNONb3yeMble ANisl OLleHKU pe3ysibTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n DdopMynupoBKnN BONPOCOB
Cemectp 5

1 ABneHne cmaymBaHusa 1 KanunnsipHole siBneHus. YpaBHeHue [Oionpe — KOHra.

2 Teopus nonMmonekynspHow agcopbumun. Teopusa B3IT.

3 3aBucrmMocTb agcopbumm rasa Ha TBepAoM aacopbeHTe OT ero KOHLUEeHTpauum (4aBneHns) Npyu NOCTOSIHHOM
Temnepartype. YpaBHeHne dpenHanmxa.

4 Teopusa MOHOMOINEKYNApHOW agcopoumm JleHrmiopa.

5 YpaBHeHUs, CBA3bIBalOLLME NOBEPXHOCTHOE HaTsXKeHME BOOHbIX pacTBopoB MAB ¢ UX KOHLEeHTpaunen.

6 3aBucumocTb agcopbunm rasa Ha TBEpAOM aacopbeHTe OT ero KOHUEeHTpaumm (GaBneHus) npu NoCTOsIHHON
Temnepartype. YpaBHeHve ®periHanuxa.

7 Teopusa MoHoMoneKynapHou agcopbumm JleHrmiopa.

8 MoBepxHoCTHast akTMBHOCTL. Mpasuno Oiokno-Tpay6e.

9 MocTpoeHune nsotepmbl agcopbuumn MNbbea.

10 YpaBHeHue agcopbumnm MNbbea.

11 Aacopbuus. KOJ‘IVI‘-leCTBeHvaIe XapaKTeprUCTMKA apcopbumn. Knaccudmkaumsa agcopbunoHHbIX NPoLEeCcCoB.
Ocob6eHHOCTU PU3NYECKON N XUMUYECKON adcopouun.

12 lMoBepXHOCTHAsA 3HEPrus 1 NOBEPXHOCTHOE HaTsXKeHWE. 3aBUCUMOCTbL MOBEPXHOCTHOMO HATSXKEHUS OT
Temneparypsbl.

13 KonnyecTBeHHble XxapakTepUCTUKN U Knaccudukaumsa gUCNepCHbIX CUCTEM.

14 MpeomeT 1 3HayYeHne KonnomaHom xmmmnn. [iucnepcHole cuctemsl. JucnepcHasa cucrema. [ucnepcrmoHHas
cpena. KonnougHele pactBopbl U X 0COBEHHOCTU. Pasnnunsa UCTUHHBIX 1 KONNOWAHbLIX pacTBOPOB.

15 3akoHbl Papages 1 Ux Ncnosb3oBaHne

16 OnNeKTpPonmn3 1 ero KoIM4eCcTBEHHbIE MOKa3aTenu

17 XvMuyeckune Lenu nepBoro 1 BTOPOro poaa, UX NpakTuyeckoe 3HayeHune

18 OKkncnNUTENBHO-BOCCTAHOBUTENbHBIE, MOHOOOMEHHbIE 3NEKTPOAbI

19 OneKkTpoabl NEPBOro M BTOPOro poAa, ra3oBble SrekTpoabl

20 BoaopoaHbIn anekTpon U ero UCNonb30BaHUE B ANEKTPOXMMUYECKNX CUCTEMAX

21 YpaBHeHue HepHcta. CTaHgapTHBIN aneKTPOoAHLIN noTeHuunan. Cucrema 3HakoB ANisi CTaHAAPTHbIX
noTeHumanos

22 MonyaneMeHT. AnekTpoa cpaBHEHUA

23 "anbBaHM4ecknii anemeHT. MNpuHUMN paboThl raribBaHUYECKOro areMeHTa

o4 OneKTpoNpOBOAHOCTL AneKTponuTa. 3aBUCUMOCTb 3NEKTPONPOBOAHOCTU OT Pa3fnUYHbIX aKTOPOB.
M3mepeHune anekTponpoBOaHOCTH

25 WoHHaga cuna pacteopa. YpaBHeHune [debas-Xtiokkens

26 ONeKkTpoXmMmnsa anekTpoxummdeckme npoueccbl. OCOBEHHOCTUN 3ANEKTPOXMMNYECKUX NPOLIECCOB

27 OCHOBHbIE NOHATUSA U onpezenexns (TepmoanHammnyeckas cuctema, roMoreHHasi U reTeporeHHasi CUCTEMB,
(asa, KOMMOHEHT, YMCIOo cTeneHen ceBoboabl, BellecTBO, pacteop). [pasuno das MN'ibbeca

28 YcnoBue kuneHus nodoro pacteopa. Ycrnosue 3amep3aHus noboro pacteopa. 6ynnmuockonus. Kpuockonusi
(Ha Yem OCHOBaHbI).

29 3akoH "'eHpu, ero npakTu4eckoe NpUMeHeHne

30 3akoH Paynsi, ero npaktmyeckoe npumMmeHeHne




31 PacTBopbl ngeansHble 1 peanbHble

32 [asneHve napa Hag pacTBopoM. OTHOCUTENbHOE NOHKEHWE AaBMEHMs! HACKILLEHHOro Napa B 3aBUCUMOCTU
OT KOHL|EHTpaLMN paCTBOPEHHOTO BELLLECTBa

33 MpaBuno ¢as MN'mb6ca, ero npumeHeHne, onpeaeneH1e Yncna cteneHen ceoboapbl, NpaBMno «pblyaray.

34 Xnmunyeckoe paBHoBecne.KOHCTaHTa paBHOBECUS peakunn, cnocobbl ee BbipaXKeHnst

35 KoHcTaHTa CKOpOCTM peakunn, nopsaok peakumm, cnocodbl X HAaXOoXAeHUs

36 Xumunyeckasi kKuHeTuka. Uto naydaet. CKOPOCTb XMMUYECKOW peakLmm, eauHNULbI USMEPEHUS, OT Yero oHa
3aBuCcUT

37 3HTpOI‘|MFI, OCHOBHOE e€ cBoincTBo. Pacuet SQHTpoONnnN ona naeanbHbIX U pealibHbIX NpoLeccoB

38 KMNO noeansHon mawuHbl KapHo

39 BTopoe Havyano TepmoauHamuku (4TO onpedenseT U yctaHaenveaet). dopmynuposka. Ero matematuyeckoe
BblpaXeHue

40 TennoemkocTb. 3aBMCUMOCTb TEMNJITOEMKOCTU OT TeMnepartypbl

OHTanbnua. PacyeT Tennosoro achdekta npu cTaHAapTHbIX ycrnoBuax. PacyeTt Tennosoro addpekTa npu

41 nobon temnepaTtype. 3akoH Kupxrodda

42 3akoH "ecca 1 cnegcTeBns U3 Hero

43 MepBoe Havano TepmoanHamuku. Gopmynuposka. PaboTa paclumpeHust ngeansHoro rasa npu pasnmyHbIX
yCroBUAX

44 Xnmunyeckoe paBHoBecne. CocTossHMe paBHoBecUs. TepMoanHaMmyecKkmne npoueccesbi

45 XapakTepuCTMKM TEPMOAMHAMUYECKMX MapaMeTpPoB (3KCTEHCUBHbIE, UHTEHCUBHbIE). MapameTpbl 1 (yHKUMK
COCTOSIHUSA

OCHOBHbIE MOHATUA XMMUYECKON TepPMOOUNHAMUKN. CUCTEMaA (OTKprTaﬂ, 3aKpbiTasa, VI3OJ'II/IpOBaHHaF|), pa60Ta,

46
Tennota, dasa, NPoLLecc, napaMmeTpbl COCTOSHUSA

47 ArperatuBHasi yCTOMYMBOCTb KONouAHbIX pactBopoB. Koarynauus. MNpasuno LWynbua-Mapau.

48 CeavmeHTaLMoHHO-AMdY3nMoHHOE paBHoBecue. YpaBHeHue CTokca.

49 MonekynapHo-KMHeTUYeCckue CBOMCTBa ANCNEPCHBIX CUCTEM.

MpaHuua ckonbxeHus. dakTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noTteHumnan. Metoabl onpeaeneHvs aseta-
noteHumana.

50

51 CTtpoeHue konnongHeix muuenn. MNMpasuno ®asiHca — MNaHeTa.

52 OneKkTpokuHeTMYeckne aeneHns. MNoteHumnansl Te4eHns U cegumeHTaLun.

53 O3zeTa-noteHuman. CTpoeHne ABOMHOrO 3reKTpnyeckoro cnost Yactuubl. MNMytu obpasosaxua 13C

54 OneKTPOKNHETMNYECKME CBOMCTBA ANCNEPCHLIX CUCTEM. DNEKTPOKUHETUYECKNE SIBNIEHUS

55 OnTuyeckme meToabl UCCriegoBaHUs KOMMOUAHbIX pPacTBOpPOB.

OnTuyeckme CBONCTBA KOMNMOWAHO-ANCMEPCHBIX cMcTeM. YpaBHeHue bByrepa - JlambepTta — bepa u ero

56
npakTuyeckoe npumeHeHne. OnanecueHums.

57 OnTuyeckrme MeTodbl UCCreaoBaHNsA KONMouaHbIX pacTBOPOB.

58 OnTuyeckne CBOMCTBA KOMMOUAHO-AUCTIEPCHBIX CUCTEM. YpaBHeEHUE Panesi 1 ero npaktuyeckoe NpMMeHeHue.
MyTHOCTb.

59 MeToabl 04YMCTKN KOMNSOUAHbIX pacTBoOpOB N UX NpUHUUMNbI.

60 XvmMmnyeckue metoabl nony4yeHuna ancnepcHbIX CUCTEM. Mentusaums.

61 dusunyeckme metoapl nony4yeHuna ancnepcHbIX CUCTEM.

5.3.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHusA (3agayvm, Kemcbl)

1.CTtaHfapTHble SHTanbMMU cropaHusl rpadurta M anmasa B KUCNopoae COOTBETCTBEHHO paBHbI-94,05 n -94,5
Kkan/monbe. Yemy paBHa Tennota npespaLleHuns rpaduTta B anvas?

2.YpenbHasi NOBEPXHOCTb KOMMOUAHbIX YacTul, 30Ms 30510Ta co cpeaHum anametpom 10-9 m paBHa?

3.M'mgpo3onb Agl monydyeH cmelweHueMm paBHbix ob6bemoB pactBopoB AgNO3 (1*10-2M) m KI  (8*10-3 M).
MuuennspHasa popmMmyna 3ons MMeeT BUA?

4 EMKOCTb KaTuoHuTa paBHa 5 Mr-ake/r. Kakoe MUHMManbHoe KONMYecTBO KaTMoHUTa noTpebyeTca ONs OYMCTKU
1 M3 CTOYHbIX BOA, OT MOHOB Mean KoHueHTpaunen 10 mr/n?




5.4 MeTogn4yeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMeXxXyToOYHOM aTTecTauum u nopsaaok NMMKBUAaLMN akaaeMnyeckomn
3a0/MKeHHOCTH

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

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCUUNInHe

YcTHasa + MNMncbmeHHasn NHasa

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpOBeAEHUs NPOMEXYTOYHOWN aTTecTauum no AucCUUnInHe

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

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNITUHDI
6.1 YyebHana nutepaTtypa

ABTOp | 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

bonoapesa, Jl. [1.,|®usnyeckas u KonnouaHas | BopoHex: BopoHexckui http://www.iprbooksh
MacrTiokoBa, T. B. xumunsi (Teopusi u MpakTUKa) rocyfapCTBeHHbIN 2019 op.ru/88444.htmi
yHMBEpCUTET
WHXXEHEePHbIX TEXHONOMMN
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
AW. CmupHosa, T.A.|®usmyeckaa xumus [TekcT]| M-Bo Hayku 1 BbICLIEMO http://nizrp.narod.ru/
CyctaBoBa, B.A. [4.1 : yueb. nocobue obpaszosaHusa PO, BLUTO 2019 metod/kaffizikollche
Nvnwnn cnierynTtq. - CIo. : m/1575930938.pdf
BWTS CN6rymnTa
MuxaneHko, . . KonnougHasa xumus MockBa: MocKoBCKuiA http://www.iprbooksh
ropoackom 2010 op.ru/26502.html
nefarormniyeckuni
yHMBEpCcuTeT
MapuHkunHa, T,  A., |Pusndeckas wn komnnovaHas HosocnBupck: http://www.iprbooksh
MNonsikosa, H. ., | xumma Hosocubupckuit 2011 op.ru/64801.html
Koeans, 0. U. rocyaapCTBEHHbIN
arpapHbIi yHUBepCuTET
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
B.B. Cokonos, B.A.|JlaBopaTopHble paboTtbl no M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JivnuH, T.A. [konnongHon xumun [TekcT]: Hayku PO, BLUTO 2016 metod/kaffizikollche
CycraBoBa yyebHoe nocobue cnerynTta. — Cne.: m/13.pdf
BWTS CMeryrnrTa
B.A. JlunuH [n gp.] Xnmunyeckas M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
TepMogMHamuKka [TekeT]: Hayku PO, BLUTO 2017 metod/kaffizikollche
yyebHoe nocobue cnerynTa. — CNne.: m/Khimicheskaya_te
BLUTS COerynTa rmodinamika.pdf
B.C. AHTOHOBa, B.A.|JlaGopaTopHble paboTtbl Mo M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JivnuH, T.A. |konnonaHon xumumn [TekcT]: Hayku PO, BLUTO 2018 metod/kaffizikollche
CycTaBoBa MeToau4eckme ykasaHus cnerynTa. - Cr6.: m/2018 06 24 01.p
BWTS CMeryrTa df

6.2 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

6.3 NepevyeHb NULEH3NMOHHOro N CBO6GO0AHO pacnpocTpaHAEeMOoro NnporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeO6XOAMMOW ANA OCYLLEeCTBNEHUA 06pa3oBaTeNlbHOro
npouecca no AUCUUNIIMHE

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




