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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
O06was 1 HeopraHnyeckas XMmus

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
3aBUCMMOCTb  MOBEPXHOCTHOIO  HaTSXKEHUsI
oT TemnepaTypsbl. CamonpounsBonbHble
npoLiecchl B NOBEPXHOCTHOM cnoe.
Ancopbuus. KonuyecTtBeHHble
XapaKTepucTukn agcopbumm.

Tema 2. ApcopOuusi Ha rpaHuLe «CKUOKURA
pacTBOp-ras». OcobeHHoCTH 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: OnpepeneHune
NMOBEPXHOCTHOIO HaTsKeHUSA MEeTOAOM
HambonbLUEero AaBneHns Ny3bipbKoB BO34yXa

Tema 3. YpaBHeHus, CBsi3bIBaKOLLME
NOBEPXHOCTHOE HaTsHKeHne BOAHbIX
pactBopoB [IAB Cc wuXx KOHUEHTpaunen.
Teopusi  MOHOMOJEKYNSIPHOW  agcopbumm
Jlenrmiopa. OcobeHHocTn agcopbumm rasa
uwnm napa Ha TBepaoM  agcopbeHTe.
[MapameTpbl, OT KOTOPbIX 3aBMCUT BENM4YMHA 4
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: OnpepeneHue
nopora Koarynsumm

Tema 8. OnTuyeckme cCBOMCTBA KOMMOWUOHbIX
cuctem. PaccesiHue cBeTa.  YpaBHeHue
byrepa - Jlambepta - bepa un ero
npakTuyeckoe npumeHeHne. OnanecueHuus.
MornouleHne cBeTa W OKpacka 30neM.
YpaBHeHne Panes 1 ero npaktuyeckoe

NpUMeHeHue. MyTHOCTb. OnTtuyeckme
meTozabl nccnenoBaHus KONMMOWAHbIX
pacTBOPOB.

JlTabopaTopHas pabora: OnpepeneHune

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 ON1PO. 4 4
JlabopaTopHas paborTa: N3mepeHne
3MEKTPOKUHETUYECKOIO A3eTa-noTeHumana u
onpefeneHne 3Haka 3apsga  KOnougHbIX
yacTuy MeTogoM anekTpodopesa

34 34

Wtoro B cemecTpe (Ha kypce ansa 3A0)

40

KOHCYJ'IbTaLI,VII/I N NPOMEXYTOYHadA

atTecTtaums (Ok3ameH) 2.5

33,5

Bcero koHTakTHasa pa6orta u CP no

AUcuUnruHe 70,5

73,5

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

OrlK-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

OrlIK-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. OcywecTtBngaet noabop MeToauK MOSyYeHWs KOMMOWUAHbIX 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

Obyyatowmiics 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)

OOyuvatowmncs 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

O6yuvatolmincs  OEMOHCTpUPYeT [[ocTaToyHoe
Ob6yuvatomincs NokasblBaeT [OCTATOMHbIN | MOHMMaHWe  ycrnoBWs  3agayn,  BnajeHuve
YPOBEHb  3HAHWI  OCHOBHbLIX  3aKOHOB | HaBblkamMy €ro aHanusa, BblGopa  HYXXHbIX
KONMOWZHOM  XUMWUKU, OPMUEHTUPYETCS B | 3aKOHOB W (hOpMyn ANs ee pelueHusi, 3HaHue
OCHOBHbIX MOHATMSAX U  ONpedereHusix; | pasMepHOCTEN BENUYUH  KOSNIOMOHON  XMMUW.
YCBOWI OCHOBHYIO NuTepaTypy; AonyckaeT | [lonyckaeT HesHauuTemnbHble MOrpeLuHoCTV Mnpu
He3HauuTesnbHble NOrpeLLIHOCTH npv | NpUMEHeHUN MaTemaTuyeckoro annapaTta Ans
OTBETAX Ha BOMPOCHlI 3K3aMEHALMOHHOIO | peanusauMu nraHa pelueHust 3agayu, Nonyywn

4 (xopoLuo)

6vneta W  OONOSNHUTENbHbIE  BOMPOCHI | NPaBUNbHbLIN OTBeET, HO MCNbITbIBAET

npenoaaeatens. 3agaHue BbINOMHEHO C | 3aTpyOHEHMsI C ero MHTeprnpeTauven. 3agaHue

He3HauYnTenbHbIMK 3amMevYaHnsIMK BbIMOSTHEHO c He3HauYnTenbHbLIMA
3aMevaHmsaMun

OObyyatomiics rnokasbiBaeT 3HaHuA

yyebHOoro martepvana B MWHUMArbHOM
obbeme; MoXeT chopMynupoBaTh 3akoHbl | OOyyalLNACS BHUKAET B CMbICN  YCIOBUSI
KOnmnouaHom XUMUK, NOHATMSA W | 3agayun, NOHUMAaeT MNnaH ee peLUueHusl, ogHako,
onpegeneHns, HO Mpu 3TOM, [JOMyckasd | He MOXeT B TMOMHOM Mepe C MNOMOLLbIO
GonbLioe KONMMYeCTBO | MaTemMaTU4eckoro annaparta peanu3oBaTtb ee
HenpuMHUMNManbHbIX OLMOOK; 3HaKoM C | pewwleHve. 3HaeT  pasMepHOCTU  BEIUYMH
OCHOBHOM nuTepaTtypou; JonyckaeT | KONSIOMAHOM XUMUK, MOXET ceriaTb PUCYHOK
CyLWeCTBEHHble OlWMWBKN B OTBETE Ha | UMM CXEMY, MOSACHAIOWY pelleHne 3agdaydu.
3K3aMeHe, HO MOXEeT YCTpaHuTb uX nopf | 3agaHue  BbINOMHEHO  MOMHOCTbK, HO  C

3 (yooBneTBOpuUTENbHO)

PYKOBOACTBOM npenofaeatens. 3agaHue | MHOroYMCcrneHHbIMU CYLLECTBEHHbIMU
BbIMOSHEHO NOJTHOCTbIO, HO ¢ | owmbkamu.

MHOTOYUCIEHHbIMU CyLLLeCTBEHHbLIMU

oLumbKamu.

Obyuvatowmincs He WMeeT [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

OOyuvamowmincs He MOXeT npoaHanM3npoBaTb
ycrnoBue 3afjayun, HaMeTWUTb MNNaH ee peLUeHus,
BblOpaTh 3aKOHbl KOMMOWMOHOW XUMUW W MIOXO
OPVEHTUPYEeTCS B BENUYMHAX  KOSIOWOHON
XUMUHN, He Brnageet MaTemaTU4eckum
annapaTtom. 3agaHue BbINOSIHEHO HEBEPHO

2
(HeyooBNeTBOPUTENBHO)

5.2 TunoBble KOHTPONbHbIE 3aAaHUSA UMNU UHbIEe MaTepuarnbl, Heo6xoAnMbIe ANA OLeHKU 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AEeATENbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Cemectp 5

MpeomeT 1 3HayYeHne KonmouaHom xmmmun. [ucnepcHole cuctemsl. jucnepcHasa cucrema. [JucnepcrmoHHas
cpena. KonnougHele pactBopbl U X 0CO6EHHOCTU. Pasnnunsa UCTUHHBLIX 1 KONNOWAHbLIX pacTBOPOB.

KonuyectBeHHbIe XapaKTepUCTUKN n KJ'IaCCMCt)MKaLJMFI OncnepcHbIX CUCTEM.

HOBerHOCTHaFI 3HEpPIrnAa N NOBEPXHOCTHOE HaTAXEHUE. 3aBUCMMOCTb NOBEPXHOCTHOIO HAaTAXEeHUA oT
TeMmnepartypbl.

Camonpomsaoanble npoueccbl B NMOBEPXHOCTHOM Clioe.

a | W N

Ancopbuus. KonnyecteBeHHble xapakTepucTuku agcopbuun. Knaccndukaums agcopOLMOHHbIX NPOLIECCOB.
OcobeHHOCTN PU3MHECKOM U XMMNYECKON aacopbunn.

Ancopbuus Ha rpaHuLEe «KUOKUA pacTtBop-rasd». OcobeHHOCTU cucTEMbI. 3aBUCUMOCTb MOBEPXHOCTHOMO
HaTSDKEHUS OT NPUPOAbLI U KOHLIEHTpauun pactBopeHHoro Bewlectsa. MNMAB.TAB.MHB.

YpaBHeHue agcopbumnm MNbbea.

MoctpoeHune nsotepmbl agcopbumnmn MNbobea.

O|O|(N| O

MoBepxHOCTHast akTMBHOCTL. Mpaeuno Oiokno-Tpaybe.

OpueHTaumsa monekyn NAB B noBEpXHOCTHOM Croe.

—_— ] -
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YpaBHeHUs, CBA3bIBalOLLME NOBEPXHOCTHOE HaTsXKeHMEe BOAHbIX pacTBOpoB MAB ¢ UX KOHLEeHTpaunen.




12 Teopusi MOHOMORNeEKyNApHoOWM agcopbunn JleHrMiopa.

13 OcobeHHocTn agcopbunn raza nnv napa Ha TBepaom agcopbeHTe. [NapameTpbl, OT KOTOPbIX 3aBUCUT
Benun4yMHa agcopbunm rasa Ha TBepAOM agcopbeHTe.

3aBucumocTb agcopbunm rasa Ha TBEpAOM aacopbeHTe OT ero KoHUEeHTpaumm (gaBneHuns) npu NoCTOsIHHON

14 o
Temnepatype. YpaBHeHue PpeirHanmxa.

15 Teopusa nonumonekynsapHon agcopobumun. Teopusa B3IT.

16 Onpepenexve yaensHONW NOBEPXHOCTH.

17 KannnnapHas koHgeHcaums. YpaBHeHne TomcoHa-KenbBuHa.

3aBucumocTb agcopbunm rasoB oT CBOMCTB aacopbeHTa. MopuctocTtb. MNMopucTtsie n HenopucTble

18 apcopbeHThl. LieonuTsl.

19 3aBUCMMOCTb agcopbuumn oT CBOMCTB rasa. [pakTtuyeckoe npuMmeHeHne agcopoLmm rasos.

20 Ancopbuus Ha rpaHuue pas3gena «TBepAaoe Teno-XkuakocTby. MonekynsipHas agcopbuus U3 pacTBOPOB.
dakTophbl, BAMSIOWNE HA MONEKYNSIPHYHO agcopobuuio.

21 3aBNCUMOCTb MONEKYNAPHO agcopOumm OT paBHOBECHOM KOHLIEHTpauun agcopbTmea.

22 BnusiHne Ha MonekynsipHyto ancopbumio Npupoabl pacTBOpUTENS, NPUpoAbl agcopbeHTa n agcopbTmBa.

23 Ancopbuus Ha rpaHuue pasgena «TBepAoe Teno-XuUakocTby. MoHHasa agcopbums n3 pacTBopoB.

24 dakTopbl, BIUSIOWNE HA MOHHYIO aacopbumio 3 pacTBOPOB Ha rpaHuLe pasaena «TBepaoe TeNo-KUOKOCTbY.

25 MoHuTbl. Knaccudumkaums NoOHUTOB.

26 CwmaunBarue. Kpaeson yron cmaumBaHus. FugpodunsHblie U ruapocdobHble NoBepXHOCTU. YpaBHeHne HOHra.

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

28 fABneHne cmaunBaHus U KanunnsipHble aeneHus. YpasHeHue Jlannaca — OHra.

29 Anresus.

30 dusunyeckme metoapl nony4yeHuna ancnepcHbIX CUCTEM.

31 XumMmnyeckue metoabl nony4yeHuna ancnepcHbIX CUCTEM. Mentusaums.

32 MeToabl O4YMCTKN KOMMOUAHbIX pacTBoOpOB N UX NPpUHUUNBI.

OnTnyeckue ceoKcTBa KonnomngHo-gncnepcHbIX CUCTEM. YpaBHeHme Panes n ero npakTn4eckoe npmMMmeHeHune.

33 MyTHOCTb.

OnTuyeckne CBOMCTBA KOMMOWAHO-AUCMEPCHbIX cucTeM. YpaBHeHue Byrepa - JllamGepTta — Bepa u ero

34
npakTuyeckoe npumeHeHne. OnanecueHuums.

35 OnTuyeckue MeToabl UCCNeaoBaHNUsA KONNOUOHbIX PacTBOPOB.

36 OnNeKTPOKMHETUYECKNE CBOMCTBA AMCMNEPCHBIX CUCTEM. DNEKTPOKMHETUYECKNE SIBIEHUS.

37 O3eTta-noteHuman. CTpoeHne ABOMHOIO 3MEKTPUYECKOro Crost YacTuubl.

38 SJ'IeKTpOKI/IHeTI/I'vleCKI/Ie saBreHus. NoTeHumanbl Te4EHN 1 ceagnMmeHTauuu.

39 MyTn obpasosaHusa A3C.

40 CtpoeHue konnongHbix muuenn. Mpaeuno dPasHca — MNaHeTa.

41 MpaHuLua ckonbXeHus. PakTopbl, OT KOTOPbIX 3aBUCUT A3eTa-noTteHumnan. Metoabl onpeaenexHvs aseTa-
noTeHumana.

42 MonekynapHoO-KMHeTUYECKNE CBONCTBA OUCMEPCHBIX CUCTEM.

43 CeanmeHTaLMoHHO-AMddY3nMoHHOE paBHoBecue. YpaBHeHue CTokca.

44 ArperatuBHasi yCTOMYMBOCTb KONOUAHbIX pactBopoB. Koarynauus. MNpasuno LWynbua-Mapau.

45 KuHeTuka koarynsauum anektponutamu. Teopus OJ1OO.

5.2.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4auu, KeUCbl)

1. Yemy paBHa ydenbHas MOBEPXHOCTb KOMMOMAHBIX YacTul 30M8 30M0Ta CO CpedHVM  AvamMeTpoMm
0,000000001 m? MNpuBeauTe Nnpumep pacyeta

2. T'vgposonb Agl nony4veH cmeweHneM paBHbiXx o6bemoB pactsopoB AgNO3 (0,01 M) n KI (0,001 M). Kakon
BMA MeeT MmuuennapHasa popmyna 3ons? [lante apryMeHTUPOBaHHbIA OTBET

3. EMKOCTb kaTMoHWTa paBHa 5 Mr-ake/r. Kakoe MWHMManbHOEe KOMWYECTBO KaTMOHWTA MoTpebyeTcsa 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 | 3arnasne | NspgaTtenbcTBo | o4 nsgaHusa | Cchbinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
Bonpapesa, Jl. [l |®usnyeckas u KonnouaHas | BopoHex: BopoHexcKui https://www.iprbooks
MacriokoBa, T. B. xumunsi (Teopusi u MpakTUka) rocyaapCTBEHHbBIN 2019 hop.ru/88444 .html

YHUBepcuTeT
MHXEHEPHbIX TEXHOSTOrMN

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
BWTS CMerynTa
MwuxaneHko, U. . KonnougHasa xumus MockBa: MocKoBCKuiA http://www.iprbooksh
rOPOACKON ) 2010 op.ru/26502.html
nefarorn4yeckuni
yHMBEpCUTET

6.2 NMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB INYMNTO [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmMoTevHas cuctema «Adyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NNLEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMoro NporpamMmHoOro obecne4yeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTtepmanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

YcTaHoBKa MO W3MEPeHWo  BA3KOCTW,  YCTAHOBKM  Ans  MONyYeHust  NOSiMMEepOoB,
KonboHarpeeaTenu, 3nekTpobaHW, KpUocTaT, TEH3UOMETP, BbITSXKHOW LIKad, aHanuTuyeckue
BECbl, YCTaHOBKa ANsl U3MEPEHUS 3MEKTPOMNPOBOAHOCTU, 3NEKTPONu3ep, KpUocTaTbl, MarHUTHbIE

B-222
Melwarnku, pedpakTomeTp, NonspuMeTp, ¢OTOSNEKTPOKONOPMMETP, Becbl nabopaTopHble,
HarpeBaTenbHble MAUTKA, 3NekTpomellanku, TypbugumeTtp, npubop KeHa, TeH3MOMETp,
BMCKO3MMETpbI
MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A

ayauTopus




