MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
thenepanbHoe rocyapcTBeEHHOE BroaxeTHOE o6pa3oBaTenbHoOe yupexaeHue

BbicLLEro obpasoBaHuns

«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»

(CnerymnrAa)

YTBEPXOAIO
OupekTop BWTO

JOKYMEHT IOJIIMCAH
3IEKTPOHHON ITOIIACKIO
CBEJEHHA O CEPTH®HKATE 311

Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766
Baaneaen: Jlykannu Iapen Braravaposnt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023

\.,

PaGouasi nporpamMma AUCUUNIIUHDI

|  B1.0.22

Y4yeOHbIli nnaH:

Kadegpa:

| KonnougHas xumus

®roC3++b180301.19-23 23-14.plx

[ 2 |

dU3nYecKon 1 KonIongHom XmuMmmm

HanpaBneHme NnoAroToBKU:

(cneumanbHOCTb)

Mpodunb nogroToBku:
(cneunanunsauus)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6Horo npouecca

18.03.01 Xummnyeckas TexHonorns

Xumnyeckasi n GuoTexHonorns nepepaboTkM pacTUTENbHOMO Chipbsi

Oakanaepwuar

O4yHad

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 SKsaMen
POa 34 34 76 36 5
Voro yn 34 34 76 36 5
POa 34 34 76 36 5

CaHkT-lNeTepbypr
2023



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbiCcLLero obpasoBaHust no HanpaeneHuio nogrotoBkn 18.03.01 Xumwuueckas TexHOMNOrus, yTBEPXKAEHHBIM

npukasom MuHo6pHayku Poccum ot 07.08.2020 r. Ne 922

CocraButens (n):

[loKTOp TEXHUYECKNX HayK, 3aBeytoLLmi kadenpon
KaHompat xMMuyeckux Hayk, JOLEHT

acCuUCTeHT

OT Kadbenpbl cocTaBuTENS:

3aBegyowmn - kacbegpon  PU3NYECKON U KONNowugHowm
XUMUU

OT BbInyckatoLen kadenpbl:
3aeegyownin kadegpom

MeToaundeckun otaoen:

JlunuH B.A.
HdembsiHuesa E.1O.
MeTtposa HO.A.

JlunuH B.A.

CmupHoBa E.T.

CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AuvcuunnuHbl: [laTb OCHOBHble TEOPEeTMYEecKMe MPEACTaBeHNs O MOBEPXHOCTHbIX SIBMEHUAX W
AMCNEPCHbIX cUCTeMax, Nokasas VX Porib B NPMpoAe U B PasnuyHbIX OTPaciaX NPOMbILLIEHHOCTH.

dopMUpoBaHMEe TBOPYECKOTO MbIlLNeHUs, ob6beanHeHne @yHOaMeHTanbHbIX 3HaHWA OCHOBHbLIX 3aKOHOB U
MeTOOOB NPOBEeAEHUs! CCNeaoBaHUi, ¢ nocneayollen o6paboTkoi 1 aHanM3oM pesynbTaToB UCCreqoBaHUM.

dopMUpoBaHMe HaBbIKOB CaMOCTOATENBLHOIO MPOBEAEHUA TEOPETUYECKMX M SKCTIEPUMEHTarIbHBIX UCCNeaoBaHu.

1.2 3apgavum gUCLUMUNIIUHBI:

HayunTb noHumaTtb TeopeTMYecKUe MONOXKEHUS KOMMOUOHOW XMMUU MOBEPXHOCTHBIX SIBMEHUN U OUCMEPCHBIX
CUCTEM N UX POSib B PA3NUYHbIX SABMEHMAX XXMBOM N HEXMBOW NPUPOAbI M YeroBeYecKon AeATeNbHOCTU. 3anoXuTb
OCHOBbI  KOMNIONMOHO-XMMUYECKUX 3HaHUN ONs MNOHUMaHUS TEOPETUYECKMX W MpPaKTUYECKMX OCHOB chneumnanbHbIX
ONCLUNNNNH.

HayunTb rpamoTHO ynpaBnsATb MNpPOLECCaMM OYUCTKM Fa30BbiX BbIOPOCOB M CTOYHbIX BOA M ONTMMU3ALMU
COOTBETCTBYHOLLUNX TEXHOMOMMYECKUX NPOLIECCOB.

PackpbITb NpUHUUNBbI TEOPETUYECKUX U 3SKCMEPUMEHTAmNbHbIX METOOO0B ANSA peELUeHMs MpakTUdecknx 3agad
npodeccnoHanbHOM HanpaBfeHHOCTW.

1.3 TpeboBaHMA K npegBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnoniaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3yYEHUN AUCLUNNNH:

AHanuTndeckas XMMusi U U3NKO-XMMUYECKNE METOAbI aHanusa

dusnyeckan xmmmus
O6wwasn 1 HeopraHnyeckas XnMmus

2 KOMNETEHUWN OBYYAIOLWEIroCcA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

OlMK-1: Cnoco6eH usyyatb, aHanu3npoBaTb, UCNOSIb30BaTb MeXaHU3Mbl XMMUYECKUX peaKLui, Npomcxoasiymx
B TeXHONOrMYeCcKMX npoueccax U oKpyxxalolieM Mupe, OCHOBbIBasiCb Ha 3HAHUSAX O CTPOEHUU BeLlecTBa,
npupoae XMMUYECKOW CBSA3N U CBOMCTBaX Pa3fIMyHbIX KNacCoB XMMMUYECKUX 3NIEMEHTOB, COeANHEHUH,
BellecTB U MaTepuanos

3HaTb: OCHOBHbIE 3aKOHbl U COOTHOLLEHMS TePMOONHAMUKN NOBEPXHOCTHbIX SIBMIEHWIA, OCHOBHblE CBOWCTBA AncnepcHbIX
CnUCcTeM, OCHOBHble MeTObl nccrnegoBaHNA NOBEPXHOCTHBLIX SABMEHUI U OuncnepcHbIX cnctem

YmeTb: npoBOAUTb pacyeTbl C UCMOJIb3OBaHNEM OCHOBHbIX COOTHOLLIEHUI TepMoaMHaMUKN MOBEPXHOCTHbIX SABMEHUI ©
pac4eTbl OCHOBHbIX XapaKTepUCTUK ONCNEPCHbIX CUCTEM.

BnapeTb: HaBbikamu pacno3HaBaHUA ,D,VICI'IepCHOI7I CUCTEMbI N aHann3a NoBepPXHOCTHbLIX npoueccoB

OlNK-2: Cnoco6eH ncnonb3oBaTb MateMaTunyeckue, pusnyeckue, GPU3NKoO-XMMnyeckme, XMMniYeckme MeToabl
ANA pelleHUA 3aaayv NnpodeccnoHanbHON AeATENbHOCTH

3HaTb: OCHOBHbIE MOHATUS W onpepneneHna KONNONOHON Xnumuu, NPpU3HaKu OOBHEKTOB KOMMOWOHOW XUMWUKN, BaXKHENLIME
Aana gucnepcHblX CUCTEM MOBEPXHOCTHbIE ABIEHUA.

YMeTb: BbINOMHSTE pacyeTbl OCHOBHBLIX XapakTePUCTMK AMCMNEPCHBIX CUCTEM, MCMOMb30BaTb OCHOBHbIE COOTHOLLUEHUS
TEPMOAMHAMYVKM NS XapaKTEPUCTUKN CTENEHWN YCTOMYMBOCTU AUCMEPCHON CUCTEMDI.

Bnagetb: mMeTogamu cuHTE3a OUCMEPCHBIX CUCTEM WU OLIEHKM UX YCTOWYMBOCTW, NPOBESEHUS AUCNEPCHOro aHanusa u
aHalnm3a NoBEepXHOCTHbIX NpoLeCcCoB.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

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

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pazgen 1. T[loBepxHOCTHble £BREHUS U
agcopbuuns

Tema 1. OQucnepcHble cuctembl. JucnepcHas
cuctema. [wvcnepcuroHHas cpega.
KonnouaHble pacTtBopbl U MX OCOBEHHOCTMW.
Paznununs NCTUHHbIX n KONNOWAHbIX
pacTBOpPOB. KonnyectBeHHble
XapakTepUCTUKN " Knaccudgukaums
ONCNEPCHbIX CUCTEM. lMoBepxHOCTHas
3HEpPrMs U MOBEPXHOCTHOE  HaTsKEHue. 2 8
3aBUCMMOCTb  MOBEPXHOCTHOIO  HaTSXKEHUsI
oT TemnepaTypsbl. CamonpounsBonbHble
npoLiecchl B NOBEPXHOCTHOM cnoe.
Ancopbuus. KonuyecTtBeHHble
XapaKTepucTukn agcopbumm.

Tema 2. ApcopOuusi Ha rpaHuLe «CKUOKURA
pacTBOp-ras». OcobeHHoCcTH CUCTEMBI.
3aBNCMMOCTb  MOBEPXHOCTHOMO  HATSKEHWSA
OT NpUpPOAbl U KOHLEHTpauuM pacTBOPEHHOro KoM
BellecTsa. MMB.MAB.MHB. YpaBHeHue ’
agcopbunn 'mbbca. lMocTpoeHne wn3oTepMmbl 5
apcopbumm Mb6ca. lMoBepxHOCTHas 4 6 8
akTuBHoCTb. Mpasuno [wokno-Tpay6e.
JTabopatopHas paboTa: Onpegpenenue
NMOBEPXHOCTHOIO HaTsKeHUSA MEeTOAOM
HambonbLUEero AaBneHns Ny3bipbKoB BO34yXa

Tema 3. YpaBHeHus, CBsi3bIBaKOLLME
NOBEPXHOCTHOE HaTsHKeHne BOAHbIX
pactBopoB [IAB Cc wuXx KOHUEHTpaunen.
Teopusi  MOHOMOJEKYNSIPHOW  agcopbumm
Jlenrmiopa. OcobeHHocTM apgcopbumm rasa
uwnm napa Ha TBepaoM  agcopbeHTe.
[MapameTpbl, OT KOTOPbIX 3aBMCUT BENM4YMHA 4 8
agcopbumm rasa Ha TBepaoM apcopbeHTe.
Teopuss  moONMMONEKyNsipHOW  agcopbuun.
Teopusa B3T.

Pasgen 2. YcToMuuBOCTb M Koarynsiuus
KONMOUAHbLIX CUCTEM N,Ko




Tema 4. KanunnapHas KOHOEeHcauus.
YpaBHeHue TomcoHa-KenbBuHa.
YCTON4YMBOCTb KONNOWAHbIX cuUcTem.
3aBucmMmMocTb agcopbumm rasoB OT CBOWCTB
apncopbeHTta. [opuctoctb. [lopuctele un
HenopucTkle apcopbeHThI. LleonuTbl.
Agcopbums Ha rpaHuue pasgena «TBepgoe
Teno-xugkoctby. MonekynspHas agcopbuus
n3 pacTteopoB. PakTopbl, BAMSIOWME Ha
MOJEKYMSIpHYI0 agcopbuuto.

JlTabopaTtopHas pabora: Ancopbuus
YKCYCHOW KNCMNOTbI YIMEM

Tema 5. 3aBUCUMMOCTb  MONEKYNSPHOMW
agcopbummM OT PaBHOBECHOW KOHLEHTpauuu
agcop6TvBa. BnusiHue Ha MONEKynspHYo

agcopbuuio npupoabl pacTBopuUTeEns,
npupodbl  agcopbeHta M agcopb6Tuea.
dakTopsl, BRSItOLLIME Ha NOHHY10

agcopbuMio M3 pacTBOPOB Ha  rpaHuue
pasfena «TBepAoe TeNo-KUOKOCTbY.

ra

Pasgpen 3. TllonyyeHne 1 CBOWCTBa
KONMMOMOHbIX CUCTEM

Tema 6. NoHnTbl. Knaccndpukauns MOHUTOB.
CmauuBaHune. KpaeBon yron cmayvMBaHus.
M'apodunbHble n rMapodobHule
noBepxHoctn. YpasHeHue HHra. f£BneHue
CMauvMBaHuMs W KanunnsipHole  SABEHUs.
YpaBHeHue [ionpe — KOHra. Agreaus.
JlabopaTtopHasi paborta: WccneposaHue
npouecca HabyxaHus Lennonosbl

Tema 7. Pusnyeckme meToabl MNOMNyYEHUS
OUCNEPCHBIX CUCTEM. XMMUYECKMe MeToabl
nony4eHus ANCnepCHbIX CUCTEM.
Mentuzauma. MeToabl OYMCTKM KOSNOWAHbBIX
pacTBOPOB M UX NMPUHLUMBI.

JlabopaTopHas pabora: Onpepnenexue
nopora Koarynsumm

Tema 8. OnTuyeckne cBOMCTBA KOMNOWUOHbIX
cuctem. PaccesiHue cBeTa.  YpaBHeHue
byrepa - Jlambepta - bepa un ero
npakTnyeckoe npumeHeHne. OnanecueHums.
MornouleHne cBeTa W OKpacka 30neM.
YpaBHeHne Panes 1 ero npaktuyeckoe

NpUMeHeHue. MyTHOCTb. OnTtuyeckme
meTozabl nccnenoBaHus KONMMOWAHbIX
pacTBOPOB.

JlTabopaTopHas pabora: Onpepnenexune

pa3MepoB YacTULL AUCNEPCHBIX CUCTEM




Tema 9. paHnua ckonbxeHus. PakTopbl, OT
KOTOpbIX 3aBUCUT A3eTa-noteHuman. Metoapl
onpeneneHuns As3eTa-noteHumana.
MonekynsapHO-KMHeTMYeckue CBOWCTBa
aucnepcHblx  cuctem.  CeguMmeHTaLMOHHO-
anddysmoHHoe  paBHoBecue.  YpaBHeHue
Crokca. KuHeTuka Koarynsumm
anektponutamu. Teopus OJ1DO. 4 4
JlabopaTopHas paborTa: N3mepeHne
3MEKTPOKUHETUYECKOIO A3eTa-noTeHumana u
onpefeneHne 3Haka 3apsga  KOnougHbIX
yacTuy MeTogoM anekTpodopesa

12

34 34

Wtoro B cemecTpe (Ha kypce ansa 3A0)

76

KOHCYJ'IbTaLI,VII/I N NPOMEXYTOYHadA

atTecTtaums (Ok3ameH) 2.5

33,5

Bcero koHTakTHasa pa6orta u CP no

AUcuUnruHe 70,5

109,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH[, OLIEHOYHbIX CPEACTB AN NPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasarterneun, KpUTepmes U CUCTEMbI OLleHMBaHUA pe3ynbTaToB 00yYeHus

5.1.1 NMokasatenun oueHUBaHNA

Kog
KOMMeTeHLmmn

MokasaTenu oLeHNBaHWS pe3yrbTaToB 00y4eHNs

HanmeHoBaHne oueHoOYHOoro
cpencrea

MX WCCnegoBaHUs OCHOBHblE MeTOoAbl
ABNEHWI U OUCNEPCHBIX CUCTEM

2. Wcnonb3yeT OCHOBHblE 3aKOHbI
XUMUM AN NPOBEOEeHUss  pacyeToB
KONMOUAHbBIX CUCTEM.
3. [OemoHcTpupyet

OrnnK-1

HaBblkKh  aHalnn3a

1. Nmeet npeancrtasneHne o 0a30BbIX 3aKOHaX KONIIOMOHON XUMMUMU,
NOBEPXHOCTHbLIX ABMEHUAX, CBOMCTBax AncnepcHbIX cUctemM MU mMetoaax
ncenenoBaHna NOBEPXHOCTHBLIX

N 3aKOHOMEPHOCTU KOSIongHon
OCHOBHbIX

NMOBEPXHOCTHbIX
NPOVCXOAALMNX Ha rpaHnLax pasgena as AUCnepCHbIX CUCTEM

Bonpochl
cobecefoBaHust
MpakTnko-
OPUEHTUPOBAHHbIE 3a0aHuUs

YCTHOIO

XapaKTepucTuK

SABMNEHUN,

XMUMUM U SIBNEHUNR,
OUCNEPCHbIX CUCTEM
2. BbinonHaet pac4yeTbl

npoucxogAawmnx Ha

OrllK-2

onpepgeneHna X OCHOBHbLIX XapaKTepUCTUK n CBOWCTB

1. JaeT onpegeneHns OCHOBHbIM MOHATUAM M TepMUHaM KONSTIOMAHOWM
rpaHuuax pasgena das

OCHOBHbIX XapaKTepUCTUK W MapamMeTpoB
KONMOWAHbIX CUCTEM A5 ONPEAENEHNs X CTENEHN YCTOMYNBOCTU
3. OcywectBndaetr noabop MeToauK MOSyYeHWs KOMMOWUAHbLIX CUCTEM U

Bonpochl YCTHOro
cobeceoBaHust
MpakTnko-

OpneHTnpoBaHHbIEe 3aaHNA

5.1.2 Cucrtema n KpuTepum oLeHNBaHUA

Kputepun oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHOe cobecenoBaHne

MucbmeHHasn paboTa

O6yuvatomiica nokasbiBaeT
BCECTOPOHHEEe U [Nybokoe  3HaHue
OCHOBHbIX 3aKOHOB KOIMOWAHOW XUMWMU,
CcBOOOAHO OpUEHTMPYETCA B OCHOBHbIX
MOHATMSX, TepMMHaxX W onpeaeneHusx
npu OTBETE; YCBOWUST OCHOBHYH M 3HAKoM C
OOMONMHUTENBHON  NUTepaTypon;  MoXeT
06BbACHUTb B3aNMOCBS3b OCHOBHbIX
3aKOHOB  KOMMIOMAHOW  XMUMUM U UX
3HayeHue ans nocnegyouiem
npodeccnoHansHom OeaTenbHOCTY;
NposiBNsieT TBOPYECKME CrMoCOBGHOCTU U
LUMPOKYID  3pyauLMIO B UCMOSIb30BaHUK
yyebHoro maTtepwuana. 3apaHuve

5 (0TAMYHO)

OOGyuvatowmiics  gemMoHcTpupyeT
NnoHMMaHWe  ycnoBus  3ajadn, BriageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn ANS ee pelueHus, 3HaHue
pasMepHOCTEN BENUYUH KOMMOUAHON XUMUM.
YMeeT npumMeHaTb MatemaTuyeckun annapat
ONs peanu3aumMv MnaHa pelleHns 3agaunm u,
ecnm 3To HeobxoauMo, MOXeT npeacTaBUTb
ero rpadmyecku. Monyumn npaBunbHbIN OTBET
M MOXET €ero WHTEPnpeTUpoBaTb, BbIMNOMHAET
BCe 3afaHus, npefycMOTpeHHble dopMamu
KOHTpons. 3agaHue BbINOMHEHO BEPHO

npasuiibHoe




BbINOJIHEHO BEPHO

4 (xopoLuo)

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YpOBEHb  3HAHUA  OCHOBHbLIX  3aKOHOB
KONMOWZHOW  XUMMWW, OPUEHTMpPYeTCA B
OCHOBHbIX MOHATUSAX U  ONpeaeneHusx;
YCBOWI OCHOBHYIO NuTepaTypy; AonyckaeTt
He3HauuTesnbHble NOrpeLLIHOCTH npu
OTBETAX Ha BOMPOCHI 3K3aMEHALMOHHOIO
6uneta W  [OMONHWTENbHbIE  BOMPOCHI
npenogaeaTens. 3adaHuWe BbLINOMHEHO C
He3HauYMTeNbHLIMU 3aMevaHnsaMu

OO6yyvarowmmnca  OeMOHCTpUpyeT [OCTaTovHOoe
noHMMaHWe  ycnoBusi  3ajadn,  BriageHue
HaBblkaMy €ero aHanmsa, BblbOpa HYXHbIX
3aKOHOB WM QOPMYN ANs ee peLleHus, 3HaHue
pPasMepHOCTEN BESIMYUH  KOSITIOMOHON  XMMUMN.
[onyckaeT He3HauyuTenbHble MOrPeLUHOCT MNpu
NPUMEHEHNM MaTemaTMYecKoro annaparta Ans
peanusauuu nnaHa pelleHnsa 3agayu, nonyyun
npaBunbHbIN OTBeET, HO ncnblTbiBaeT
3aTpygHEeHNst C ero mHTepnpetauuen. 3agaHue
BbINOSTHEHO c He3HauYNTENbHBIMU
3aMevaHmaMm

3 (yooBneTBOpuUTENbHO)

OO6yuvatomiica rnokasbiBaeT 3HaHuA
yyebHoro maTtepvana B MWHMManbHOM
obbeme; MOXeT cOPMyNUPOBaTh 3aKOHbI
KONMouaHon XUMun, NOHATUSA 7]
onpegeneHnsa, HO npu 3TOM, Aonyckas
bonbLuoe KONMYecTBO
HenpuHUMNUanbHbIX OWKNOOK; 3HaKoM C
OCHOBHOM nuTepaTtypou; Jonyckaet
CyLWeCTBEHHble oOWwnbkM B OTBETE Ha
9K3aMeHe, HO MOXEeT YCTpPaHuTb MX MNoja
pyKOBOACTBOM npenogasaTens. 3agaHue

BbIMOSHEHO NOJTHOCTbIO, HO c
MHOTOYUCIEHHbIMU CyLLLeCTBEHHbLIMU
oLumbKamu.

O6yyalolmincs BHUKaeT B CMbICIT  YCMOBUS
3aa4un, NOHMMAaET MnaH ee peLleHUsl, OfIHaKo,
He MOXeT B TMONHOM Mepe C MNOMOLLb
MaTeMaTu4yeckoro annapaTta peanusoBaTb ee
pelleHne. 3HaeT  pa3MepPHOCTU  BENUYUH
KOMMOWAHOW XUMUKW, MOXET caenaTb PUCYHOK
UMM CXEMY, TOSICHSAIOLLYI0 pelleHve 3adaudn.

3agaHne  BbINOSIHEHO  MOSMHOCTbO, HO C
MHOFOYUCNEHHBIMK CYLLECTBEHHbIMU
oLumbkamu.

(HeyooBneTBOPUTENBHO)

2

Obyuvatolumincss He MMeeT [OCTaTOYHOro
YPOBHSI 3HAHUSI AWCLMIMIINHBI, HE MOXEeT
copMynupoBaTb  OCHOBHbIE  3aKOHbI
KOnnougHom XMMUW; nnoxo
OPWEHTUPYETCH B OCHOBHbIX MOHATUAX WU
onpeferneHunsix; NIoxo 3HakoM C OCHOBHOW
nuTepaTtypou; ponyckaeT Mpu OTBETe Ha
9K3aMeHe CyLLeCTBEHHble OWWubkM ”n He
MOXET  yCTpaHUTb WX  Jaxe  Noj
PYKOBOZCTBOM Npernogasartens.

MonbiTka cNUCbIBaHMS,  WUCMONb30BaHMS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPONCTB
UNU Nonb30BaHWEe MOACKA3KoW Apyroro
Yyenoseka. 3agaHune BbINONTHEHO HEBEPHO

Obyuvalowmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadn, HaAMeTUTb MMaH ee peLUeHus,
BblbpaTb 3aKOHbI KOMMOWAHOW XUMWUM U MIOXO
OPVEHTUPYETCS B  BENUYMHAX  KOMIOWOHON
XYMUMK, He Bnageet MaTeMaTN4eckum
annapaTtom. 3agaHue BbINOMHEHO HEBEPHO

5.2 TunoBble KOHTPONbHbIE 3aAaHNA WU UHbIe MaTepuarnbl, HeoO6XoaNMbIe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHLIX BONPOCOB

Ne n/n |

dopMynMpOBKM BOMPOCOB

Cemectp 5

MpeameT u 3HaYeHue KonnouaHow Xxummnn. ucnepcHole cuctemsl. [lucnepcHas cuctema. [ucnepcmoHHas
cpepa. KonnovaHble pacTBopbl U X 0COGEHHOCTU. Pa3nnmumns UICTUHHBIX U KOMNOMAHbIX PaCTBOPOB.

KonunyecTBeHHble xapakTePUCTUKU 1 Knaccudmkaums AMCnepCHbIX CUCTEM.

MoBepXHOCTHAs SHEPTUS U MOBEPXHOCTHOE HaTskeHUe. 3aBUCUMOCTb NOBEPXHOCTHOMO HAaTSXKEHWUS OT
TemnepaTypbl.

CaMOI'IpOVI3BOJ'IbeIe npoLuecchbl B NOBEPXHOCTHOM CJ10€e.

Aacopbuusa. KonnyectseHHble xapakTepucTmku agcopbuun. Knaccndukaums agcopOLmMOHHbIX NPOLECCOB.
Ocob6eHHOCTU DU3NYECKON N XUMUYECKON adcopouun.

Apcopbuus Ha rpaHuue «Kuakui pacteop-ra3». OcobeHHOCTN cnucTembl. 3aBUCMMOCTb MOBEPXHOCTHOIO
HaTSKEeHUS OT NPUPOLbI U KOHLEHTpauun pactBopeHHoro Bewlectsa. [MVB.MAB.IMHB.

YpaBHeHue agcopbumnm MNbbea.

MocTpoeHune nsotepmbl agcopbumnmn MNbbcea.

lMoBepxHocTHasa akTuBHOCTL. NMpaBuno Hiokno-Tpay6e.

OpwvieHTaumsa monekyrn INMAB B noBepxHOCTHOM crioe.

YpaBHeHus, CBA3bIBAIOLLME NOBEPXHOCTHOE HaTSXKEHME BOAHbIX pacTBopoB MAB ¢ UX KOHUEeHTpaunen.

Teopusi MOHOMORNEKYNSApHON agcopbunn JleHrmiopa.




OcobeHHocTU agcopbuum raza unu napa Ha TBepaoM afgcopbeHTe. MNapaMeTphbl, OT KOTOPbIX 3aBUCUT

13 Benn4yMHa agcopbunm rasa Ha TBepaoM agcopbeHTe.

3aBucumocTb aacopbuun raza Ha TBepAoM aacopBeHTe OT ero KOHLeHTpaLUumn (OaBneHus) npu NocToAHHOM

14 .
Temnepatype. YpaBHeHue PpeirHanmxa.

15 Teopusa nonumonekynsapHon agcopbummn. Teopusa B3IT.

16 OnpepeneHune yaensHOW NOBEPXHOCTMU.

17 KannnnapHas koHgeHcaums. YpaBHeHme TomcoHa-KenbBuHa.

3aBMCUMOCTb aacopbLmm ra3oB OT CBOMCTB agcopbeHTa. MopuctocTb. Mopuctbie U HENopUCTbIe

18 apcopbeHThl. LieonuTsl.

19 3aBucMMOCTb agcopbuumn oT CBOMCTB rasa. [paktuyeckoe npuMmeHeHe agcopoLmm rasos.

20 Azncopbuus Ha rpaHuue pas3gena «TBepAoe Teno-XuakocTby. MonekynsipHas agcopbuus U3 pacTBOPOB.
dakTophbl, BAMSIOWNE HA MONEKYNSIPHYHO agcopobuuio.

21 3aBNCUMOCTb MONEKYNAPHOM agcopOumm OT paBHOBECHOM KOHLIEHTpauun agcopbtmea.

22 BnusiHne Ha MonekynsipHyto aacopbLumio Npupoabl pacTBopUTens, Npupoabl agcopbeHTa n agcopbTmBa.

23 Ancopbuus Ha rpaHuLe pasgena «TBEpAoe Teno-Xnakoctby. loHHas agcopOumsi 3 pacTBOpoOB.

24 dakTophbl, BNMSKOLLME HA MOHHYI0 aacopOLMIO N3 pacTBOPOB Ha rpaHuLe pasgena «TBepAoe TeNO-XUOKOCTbY.

25 MoHuTbl. Knaccudumkaums NoHUTOB.

26 CwmaunBarue. Kpaeson yron cmaumsaHus. FugpodunbHble U ruapodobHble NoBepXHOCTU. YpaBHeHne HOHra.

27 fBneHne cmaumBaHus U KanunnsipHble aeneHus. YpasHeHne [ionpe — KOHra.

28 fBneHne cmaumBaHus U KanunnsipHble aeneHus. YpasHeHue Jlannaca — OHra.

29 Anresus.

30 dunsnyeckne metoabl nony4yeHuna ancnepcHbIX CUCTEM.

31 XvmMmnyeckune metoabl nony4yeHuna ancnepcHbIX CUCTEM. Mentusaums.

32 MeToabl O4MCTKN KOMSOUAHbIX pacTBoOpOB N UX NpUHUUNBI.

OnTuyeckne cBoncTBa KOnnonagHo-ancnepcHblX CUCTEM. ypaBHeHme Panes n ero npakTn4ecKkoe nNpuMeHeHne.

33 MyTHOCTb.

OnTuyeckme CBONCTBA KONMOUAHO-ANCMEPCHBIX cMCTEM. YpaBHeHue Byrepa - JlamGepTta — bepa u ero

34
npakTuyeckoe npumeHeHne. OnanecueHums.

35 OnTuyeckrme MeTodbl UCCNeaoBaHNsA KOMNMouaHbIX pacTBOPOB.

36 OnNeKTPOKUHETUYECKME CBOMCTBA AMCNEPCHLIX CUCTEM. DNEKTPOKMHETUYECKNE SIBIEHUS.

37 O3eTta-noteHuman. CTpoeHne ABOMNHOIO 3MEKTPUYECKOro Crosi YacTuLbl.

38 OneKTpoKnHeTNYeckme ABneHus. NoTeHumnanbl TeYEHUs U ceauMeHTaLNN.

39 MyTn obpasosaHusa A3C.

40 CtpoeHue konnongHbix muuenn. Mpasuno ®asHca — lMNaHeTa.

41 MpaHuua ckonbxeHus. daKkTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noteHumnan. Metoabl onpeaenexHvs aseta-
noTeHumana.

42 MonekynapHoO-KMHeTUYECKNE CBONCTBA OUCMEPCHBIX CUCTEM.

43 CegumeHTaumMoHHO-anddy3MoHHOe paBHoBecKe. YpaBHeHne CTokca.

44 ArperatmBHasi yCTOMYMBOCTb KONIOUAHbLIX pactBopoB. Koarynauus. MNpasuno LWynbua-Mapau.

45 KuneTuka koarynsauum anektponutamu. Teopusa J100.

5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4auu, KeUCbl)

1. Yemy paBHa ygenbHasi MOBEPXHOCTb KOMMOMAHBIX 4YacTUL, 30Ms 30510Ta CO  CpeaHuM  AMamMeTpoMm
0,000000001 m? MNpuBeauTe Nnpumep pacyeta

2. 'vgposonb Agl nony4veH cmeweHneM paBHbix o6bemoB pactsopoB AgNO3 (0,01 M) n KI (0,001 M). Kakon
BMA MeeT muuenndapHasa opmyna 3onsa? [ante apryMeHTUPOBaHHbIA OTBET

3. EMKOCTb kaTMoHWTa paBHa 5 Mr-ake/r. Kakoe MWHMManbHOE KONMMYECTBO KaTMOHWTa MoTpebyeTca Ans
O4UCTKM 1 M3 CTOYHBIX BO4 OT MOHOB Mean KoHueHTpaumen 10 mr/n?




5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka obyuvatroLerocsi K (poMeXXyTo4YHOM aTTecTauum U NopsiAoK NMUKBUAaUUM akageMmyeckon
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUnnHe

YcTHas + MNucbmeHHas KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUniHe

B03MOXXHOCTb NMOMb30BaTbCA CMpaBOYHbIMY Tabnuuamu, KanbKynsTopoM;
Bpems Ha nogrotoBky oTBeTa Mo 6unety 45 MUHYT.

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp | 3arnaBue | M3paTtenbcTBO | log napnaHus | Ccbinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
Bonpapesa, Jl. [l |®usnyeckas u KonnouaHas | BopoHex: BopoHexcKui http://www.iprbooksh
MacriokoBa, T. B. xumunsi (Teopusi u MpakTUka) rocyaapCTBEHHbBIN 2019 op.ru/88444.htmi
yHMBEpCUTET
NHXXEHEPHbIX TEXHOSOMNI
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
B.C. AntoHOBa, E.IO.|[labopatopHble paboTtbl Mo | M-Bo Hayku U BbICLLETO http://nizrp.narod.ru/
[embsaHuUEeBa, B.B. [konnoungHon xumumn [TekcT] :| obpasosaHusa PO, BLUTI 2019 metod/kaffizikollche
Cokonos MeToau4eckue ykasaHus cneryntai. — Cre. : m/1571680008.pdf
BLUTS CMNerynTq
JlapuukmHa, H. W., [®Pusnueckas wn konnougHas HosocnBupck: https://www.iprbooks
Kagumosa, A. B. xumus. MNMpakTukym HoBocnbupckuin hop.ru/99237.htmi
rocyAapCTBEHHbIN 2019
TEXHNYECKNN
yHMBEpCUTET
MwuxaneHko, U. U. KonnoungHasa xumus MockBa: MocKkoBCKuM http://www.iprbooksh
rOPOACKOM ) 2010 0p.ru/26502.html
negarorn4yecknm
yHMBEpCUTET

6.2 MNepeyeHb NnpocheccrnoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

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

6.3 MNepeyveHb NULIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue matepmanbHO-TEXHUYECKON 6a3bl, HEO6XOAMMON ANA OCYLLEeCTBNEHU 06pa3oBaTeNnibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue




YcTaHoBka no n3mepeHuro BA3KOCTU, YCTaHOBKU ana nony4yeHus nonnmepos,
KOJ'I60HaneBaTeJ'IM, SJ'IeKTpOGGHVI, KpuocTaT, TEH3MOMETP, BbITSXKHOMN LLIKa(b, aHannTnyeckue

5292 BeCbl, YCTaHOBKa ANs1 U3MEPEHUS 3MEKTPOMNPOBOAHOCTU, ANEKTPONM3ep, KpUocTatbl, MarHUTHbIE
Mewarnku, pedpakTomeTp, NonspuMeTp, (OTOSMNEKTPOKONOPMMETP, BecCbl nabopaTopHble,
HarpeBaTenbHble MAUTKW, 3neKkTpoMellanku, TypouammeTtp, npubop KeHa, TeH3MOMeTp,
BUCKO3MMETPbI
MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka

JlekunoHHas y A pyA 4 P A

ayauTopus




