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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 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP
Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. [NoBepXxHOCTHbIE ABMEHUS 1 agcopbuus

Tema 1. [OucnepcHble cuctembl. [ucnepcHass cuctema.
OucnepcuoHHass cpepa. KonnoupgHble pacTBOpbl UM UX
ocobeHHOCTU. Pasnuuns  UCTUHHBIX W KOMMOWAHbIX
pacTBOPOB. KonnyecTtBeHHblE XapaKTepUCTUKN "
Knaccudukaumss AmMcnepcHblx cucteM. [loBepxHOCTHasi
3HEpPrMst M TMOBEPXHOCTHOE HaTsbkeHue. 3aBUCMMOCTb
NMOBEPXHOCTHOIO HaTsKeHUs oT TemnepaTypbl. 1 15
Camonpoun3BosbHbIE MPOLIECCHI B MOBEPXHOCTHOM Crioe.
Ancopbuus. KonnyecTtBeHHble XapaKTepUCTUKn
agcopbumn.

Tema 2. Agcopbums Ha rpaHuLe «KUOKAA pacTBOp-ras».
OcobeHHOCTN cucTembl. 3aBUCMMOCTb MOBEPXHOCTHOIO
HaTsHKeHUs1 OT NMpUpPOoAbl U KOHLEHTpauun pacTBOPEHHOMO
Bewectea. [IMB.MAB.NNHB. YpaBHeHne apcopbunn
'mbbca. [locTpoeHne wn3oTepmbl agcopbuun [MbOGca.
lMoBepxHOCTHas akTMBHOCTb. [paBuno Oiokno-Tpaybe. 1 1 10
JlTabopaTopHaa pabota: OnpegeneHne mNOBEPXHOCTHOIO
HaTsKeHUs1 MeToaoM HamborblUero AaBneHus My3blpbKOB
BO34yxa

Tema 3. VYpaBHeHusi, cCBA3blBaOWME MNOBEPXHOCTHOE
HaTsXXeHne BOAOHbIX pacTBopoB MAB Cc nx
KOHUEeHTpauneln. Teopus MOHOMOIEKYNSIPHOM aacopoumm
Jlenrmiopa. OcobeHHocTn agcopbumm rasa wMnv napa Ha
TBepaom agcopbeHTte. lMapameTpbl, OT KOTOPbIX 3aBUCUT 7
BeNMMYMHa agcopbuumn rasa Ha TBEpAOM aacopbeHTe.
Teopwust nonumonekynsapHon agcopbummn. Teopusa BIT.

Pasgen 2. YctonumBocTb UM Koarynaums KOMMOWAHbIX
cuctem

Tema 4. KanunngpHas  KoHAeHcauus.  YpaBHeHue
TomcoHa-KenbBuHa. YCTOMYMBOCTb KOMMOWAHbLIX CUCTEM.
3aBucMMocTb agcopbuun rasoB OT CBOWCTB agcopbeHTa.
Mopuctoctb. [MopucTble ©  HenopucTble aacopOeHTHI.
Lleonutbl. Agcopbumsi Ha rpaHuue pasgena «TBepaoe

TEno-xuakocTb».  MonekynsipHass  agcopbuus U3
pacTBopoB. DaKTopbl, BMAUSAIWME Ha MOMEKYNAPHYIO 1 1 16
agcopbumtio.

JlTabopaTopHaa pabota: Agcopbums YKCYCHOW KMCNOThI
yrném




Tema 5. 3aBUCMMOCTb MOneKynsipHOW agcopbumm oT
paBHOBECHOMN KOHLUEeHTpauun apcop6Tvmea. BnusHue Ha
MONEKynsipHyl0  agcopbumio  npupoabl  pacTBopuTens,
npupodbl  apgcopbeHta um  agcopbtmea.  dakTopbl,
BAMSIIOLIME Ha WOHHYID afcopbuuMio M3 pacTBOPOB Ha 1 20
rpaHuue pasgena «TBepaoe Teno-XMaKoCTby.

Pazgen 3. Nony4eHne n cBONCTBaA KONMOUAHBIX CUCTEM

Tema 6. NoHuUTbI. Knaccudpukauusa WOHUTOB.
CmaunBaHue. Kpaesou yron CMayMBaHus.
MmapodunbHbie " rmapocobHble NOBEPXHOCTMU.
YpaBHeHune KOHra. fABneHne cmaymBaHus M KanunnsapHble 1 16
siBNeHns. YpasHeHue [ionpe — FOHra. Agresusi.

Tema 7. ®usmyeckme metodbl MNOMYYEHUs AUCMEPCHbIX
cucTeM. XUMMYECKMe MeTofbl MONyYEeHUst OMCNEPCHbIX
cuctem. [Mentusaumsi. MeToabl OYUCTKM  KOMSOMAHbBIX
PacTBOPOB M UX MPUHLMNMbI.

NaBopatopHas paboTa: OnpepneneHve nopora 1 16
Koarynsumm

Tema 8. OnTnuyeckue CBONCTBA KOMMOWAHLIX CUCTEM.
PaccesHvne cBeta. YpaBHeHue bByrepa - Jlambepta —
Bepa u ero npaktnyeckoe npumeHeHue. OnanecueHUms.
MornoweHne ceBeTa 1 okpacka 3onen. YpaBHeHue Panes

M ero  npakTuyeckoe  npumeHeHue.  MyTHOCTb.
OnTnyeckve  MeToabl  UCCINeOoBaHWA  KOMMOWOHbIX 1 10
pacTBOPOB.

Na6opaTtopHasa pa6oTta: OnpegeneHve pa3MepoB YacTul
AVCMNEepPCHbIX CUCTEM

Tema 9. paHuua ckonbxeHwus. PakTopbl, OT KOTOPbIX
3aBUCUT A3eTa-noteHuman. MeTtoabl onpefeneHns Aseta-
noTeHumana. MonekynspHO-KUHETUYECKME  CBOWCTBA
ONCNEPCHBIX CUCTEM. CeavMeHTaLMOHHO-
anddy3noHHoe  paBHoBecue.  YpaBHeHue — Crokca.
KuHeTuka koarynaumm anekrponutamu. Teopusa OJ100.
Na6opatopHas paborta: Namepenne 1 2 13
3NEKTPOKUHETUYECKOTO A3eTa-noteHumana "
onpegeneHne 3Haka 3apsga  KONMMOWAHbLIX — YacTuvl
MEeToOOoM anekTpodopesa

Wtoro B cemecTpe (Ha kypce ansa 3A0) 6 6 123
KoHcynbTaumm n npoMexyTodHasi attectaums (Ok3ameH) 2,5 6,5
Bcero koHTakTHasa pa6orta u CP no gucuunnuHe 14,5 129,5

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoektupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5. ONUCAHUE NOKA3ATENEWN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
OBYYEHUA



5.1 NMokasarenu oueHnBaHnA

Koo komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 0by4eHNs

1. Nmeet npeacrtasneHne o 6a30BbIX 3aKOHaX KOMMONOHON XMMUM, NOBEPXHOCTHbIX
SIBMIEHMSX, CBONCTBaX AOncnepcHbIX cUMCTeM U MetTodax uUx mnccnenoBaHUA OCHOBHblE
MeToabl nccrnegoBaHnda NOBEPXHOCTHbIX SABMEHWI N OncnepcHbIX CUCTeM

OrlK-1 2. Wcnonb3yeT OCHOBHble 3aKOHbl WU 3aKOHOMEPHOCTU KOSITOMOHOW XuMun Angd
NpoBeaEeHNA pacyeTOB OCHOBHbIX XapaKTEPUCTUK KONMOWAHBLIX CUCTEM.
3. [deMOHCTpUpyeT HaBblK/ aHanmsa MNOBEPXHOCTHLIX SABMIEHWUA, NMPOUCXOAALMUX Ha
rpaHuuax pasgena gas AUCNepCcHbIX CUCTEM
1. [daeT onpefeneHusi OCHOBHbIM MOHATUSIM U TEPMUHAM KOSIITOMOHOM XMMWUWN W
SABNEHNI, NPOUCXOAALLNX Ha FpaHuLax pasgena gas ANCNepCHbIX CUCTEM

ONK-2 2. BbinonHsAeTr pacdeTbl OCHOBHbBIX XapakTEPUCTMK WM NapaMeTpoB KOMITOMAHbLIX

MX OCHOBHbIX XapaKTepUCTUK 1 CBOWCTB

cucTem Ans onpegeneHns nx cteneHn yCTondmBocTm
3. Ocle.l,eCTBJ'IFIeT I'IOLI,60p MEeTOAUK MoJTyYeHUA KOJITOMOHbIX CUCTEM U onpeaeneHnsa

5.2 Cucrtema n KpuTepun oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

5 (oTnn4HoO)

Ob6yuyatoLmncs nokasbiBaeT
BCECTOPOHHEe Uu  rnybokoe  3HaHue
OCHOBHbIX 3aKOHOB KOMMOWOHOW XUMMMU,
cBOOOHO OpMEHTUPYETCSI B  OCHOBHbIX
MOHATMAX, TepMMHaX W onpegeneHusx
npu OTBETE; YCBOWM OCHOBHYIK U 3HaKoM C
OOMOMHUTENBHOW  NUTepaTypon;  MOXeT
06BbACHUTL B3aNMOCBSI3b OCHOBHBIX
3aKOHOB  KOMMOMOHOW  XUMUM U UX
3HayeHune ans nocnegyouemn
npodeccroHarnbHOW OesaTenbHOCTY;
NposiBNsieT TBOPYECKME CMOCOBHOCTM U
LUMPOKYIO  3pyOULMIO B UCMNOMb30BaHUU
y4eBHoro mMaTepuana. 3apaHue
BbINOITHEHO BEPHO

OOyyatowmncs  geMoHCTpupyeT
NMOHMMaHWe  YCNoBUSA  3ajayu, BrnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB WM QOpMYN ANs ee peLleHus, 3HaHue
pPasMepHOCTEN BESIMYUH  KOSIITOMOHON  XMMUMN.
YMeeT nNpUMEHATb MaTemaTudeckuin annapat
AN peanusaumMu MnaHa pelleHns 3ajayun wu,
ecnm 3710 HeobxoaMmo, MOXeT npencTaBUTb
ero rpadwuyecku. Monyumn npasBunbHbIN OTBET
N MOXEeT ero WHTeprnpeTupoBaTb, BbIMNOMHAET
BCE 3adaHus, npeaycMOTpeHHble dopmamu
KOHTpons. 3agaHue BbINOMTHEHO BEPHO

npasuiibHoe

4 (xopoLuo)

ObyuvatoLwmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  3aKOHOB
KOMMOWOHOW  XMMUW, OPWEHTMPYeTCs B
OCHOBHbIX MOHATUSAX W  ONpeaeneHusix;
YCBOWUIT OCHOBHYIO NUTepaTypy; Oonyckaet
He3HaunTeNbHbIE MOrpeLIHOCTU npuv
OTBETAX Ha BOMPOCHlI 3K3aMEHALMOHHOIO
6uneta u [OONONHWTENbHbLIE  BOMPOCHI
npenofaeaTtensi. 3agaHue BbINOMHEHO C
He3HaYUTENbHLIMU 3aMeYaHNs MK

OOyuvamwmincs OeMOHCTPUPYET [OCTaTO4YHOE
NOHMMaHWe  YCroBus  3agjayun,  BrageHve
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ANsi €ee peLUeHusl, 3HaHue
pasmepHOCTEN BENUYUH  KOJNIOMOHON  XMMUW.
[onyckaeT He3HauuTenbHblE MOrPELLHOCTM Mpu
NPMMEHEHMN MaTemMaTU4ecKoro annaparta Ans
peanusaumu nraHa pelueHus 3agadu, nonyyvn
npaBUIbHBbIN OTBET, HO UCMbITbIBAET
3aTpy4HEHUs C ero uHTepnpeTaumen. 3agaHve
BbIMOSTHEHO c He3Ha4yMTeNbHbIMM
3amMeyvaHuaMn

3 (yBoBneTBOpUTENBLHO)

Ob6yuyatoLmncs nokasbliBaeT 3HaHWS
yyebHOro martepuana B MWHUMaNbHOM
obbeme; MoxeT cOpMynUPOBaTb 3aKOHbI
KOMNnougHomn XUMUHN, NOHATMS "
onpefeneHvsi, HO MpW 3TOM, JOMNyckas
6onbLioe KONMM4ecTBO
HenpuHUMNuanbHbIX OWWBOK;, 3HakoM C
OCHOBHOW nnTeparypom; gornyckaet
CyLLleCTBEHHble OlWMOKM B OTBEeTe Ha
3K3aMeHe, HO MOXeT YCTPaHUTb MX NojA
PyKOBOACTBOM npenogasatens. 3agaHue

BbINOJIHEHO MOMHOCTbIO, HO c
MHOTOYNCTIEHHBIMU CyLLIeCTBEHHbIMU
oLumbkamu.

OOyvawmincs BHUKAEeT B CMbICI  YCIOBMSA
3a4aun, MOHMMAaET MfaH ee peLueHusi, 0JHaKo,
HE MOXeT B TMOMHOW Mepe C MNOMOLLbIO
MaTemMaTU4eckoro anmnaparta peanu3oBaTb ee
peweHne. 3HaeT  pa3MepHOCTU  BENUYUH
KOMMOMAHOW XMMUKU, MOXET cAaenaTb PUCYHOK

UMM CXeMy, MOSICHSIIOWLYIO peLleHne 3agay.
3afjaHne  BbINOMHEHO MOJIHOCTbIO, HO C
MHOIOYUCNEHHbIMU CYLLECTBEHHbLIMU
oLumbKamu.

2
(HeyOoBNeTBOPUTENBHO)

OOyyamncs He WMMeeT [OCTaTO4YHOro

YPOBHSI 3HAHWS AUCUUMNIWHBI, HE MOXeT
chopMynMpoBaTb ~ OCHOBHbIE  3aKOHbI
KOMMonaHoOM XUMUU; Mnoxo

OpPUEHTUPYEeTCA B OCHOBHbIX MOHATUAX WU

OOyyarowmncs He MOXET NpPOaHanM3npoBaTb
ycrioBue 3afayun, HaMeTUTb MfaH ee peLUeHus,
BblOpaTb 3aKOHbI KOMMOWAHOW XUMWUM U MIIOXO
OpUEeHTUpPYeTCs B  BeNMYMHAX  KOMMOWOHOM
XUMUK, He Bnageet MaTeMaTn4eCcKuM




onpeaeneHunsix; Noxo 3HakOM C OCHOBHOW
nuTepaTypoi; gonyckaeT Mpu OTBETE Ha
9K3aMeHe CyLleCTBEeHHble OLWWOKN U He
MOXET  yCTpaHWTb WX  [Oaxe  noj
PYKOBOACTBOM NpenofasBaTtensi. annapaTtom. 3aaHne BbINOTHEHO HEBEPHO
MonbiTka cnUCbiBaHWS,  WUCMOSb30BaHMS
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOMCTB
WM NoNb30BaHWe MOACKAa3KoM  Apyroro
YyenoBeka. 3ajaHne BbIMNOIIHEHO HEBEPHO

5.3 TunoBble KOHTPONbHbIE 3a4aHUsA U/ UHble MaTepuanbl, UCNOMb3yeMble Afisl OLeHKU pe3yribTaToB
oby4eHus
5.3.1 TunoBble KOHTPOJIbHbIe BONPOCHI

Ne n/n dopMynnpoBKN BONPOCOB
Kypc 4

1 MpegomeT 1 3HayYeHne KonrouaHom xmumun. JucnepcHole cuctemsl. [jucnepcHasa cucrema. [ucnepcrnoHHas
cpena. KonnougHble pactBopbl M X 0COBEHHOCTU. Pasnnuns UICTUHHBLIX U KOJNNIOUAHbLIX PacTBOPOB.

2 KonnyecTBeHHble xapakTepUCTUKN 1 Knaccudmkaums ANCNepCHbIX CUCTEM.

3 lMoBepXHOCTHAs 3HEPTUS 1 MOBEPXHOCTHOE HaTsKeHWE. 3aBUCUMOCTL NMOBEPXHOCTHOMO HaTSKEHUS OT
Temneparypbl.

4 Camonpour3BornbHbIe NPOLIECCHI B MOBEPXHOCTHOM CIIO€.

5 Ancopbuus. KonmquTBeH_Hble XapaKTepuCTUKL apcopbunun. Knaccudpmkaumsa agcopOunoHHbIX MPOLLECCOB.
OcobeHHOCTU PU3MYECKOM U XMMUYECKON aacopbunn.

6 Ancopbuusa Ha rpaHuLEe «KUOKUA pacTtBop-rasz». Oco6eHHOCTU cMCTEMbI. 3aBUCUMOCTb MOBEPXHOCTHOMO
HaTsXXeHUs OT NpUpoabl U KOHLLEHTpauun pactsopeHHoro sellectea. [MAB.MAB.IMHB.

7 YpaBHeHue agcopbuun Mmbbca.

8 MocTpoeHune nsotepmbl agcopbuumn MNbbea.

9 MoBepxHoOCTHas akTMBHOCTL. MpaBuno Oiokno-Tpay6e.

10 OpwueHTauma monekyn NAB B noBepXHOCTHOM Croe.

11 YpaBHEHUS, CBA3bIBAIOLLME NOBEPXHOCTHOE HAaTsXKeHME BOAHbIX pacTBopoB MAB ¢ nx KOHLEHTpaumen.

12 Teopus MOHOMOINEKYNApHOW agcopoumm JleHrmiopa.

13 OcobeHHoCTN agcopbuunn rasa unmn napa Ha TBepaom agcopbeHTe. NapameTpbl, OT KOTOPbIX 3aBUCUT
BenuynHa agcopbuum rasa Ha TBEpAOM afgcopOeHTe.

14 3aBucumocTb agcopbumm rasa Ha TBEpAOM apcopbeHTe OT ero KOHUEHTPaLUMK (OaBNeHUst) Mpu NOCTOSHHOWM
Temnepartype. YpaBHeHne dpenHanmxa.

15 Teopus nonMmonekynsipHon agcopbumun. Teopusa BIT.

16 OnpegerneHve yaernbHOWM NOBEPXHOCTY.

17 KannnnapHas koHaeHcaums. YpaBHeHne ToMmcoHa-KenbBuHa.

18 3aBncnmocTb agcopbumm rasoB OT CBOWCTB aacopbeHTa. MNopuctocTb. Mopuctele n HenopucTele
apcopbeHTol. LleonuTbl.

19 3aBucumocTb agcopbumm oT CBONCTB rasa. [pakTnyeckoe npMMmeHeHne agcopobuunm rasos.

20 Azncopbuus Ha rpaHuue pasgena «TBepaoe Teno-XuakocTby. MonekynsipHas agcopbums u3 pactTBOpoOB.
dakTophbl, BAMSAOLLME HA MONEKYNAPHYO aacopbuuio.

21 3aBNCUMOCTb MONEKYNAPHOM agcopbumm OT paBHOBECHOM KOHLIEHTpauun agcopbtmea.

22 BrnusaHne Ha monekynapHyto agcopbunio npupoabl pacTBopuTens, Npupoabl agcopbeHTa n agcopbtuea.

23 Aacopbuusa Ha rpaHuLe pasgena «TBEPAOE TENO-XNOKoCcTby. loHHas agcopOumsi 3 pacTBoOpoOB.

24 dakTophbl, BNMSOLME HA MOHHYIO aacopbLUmio N3 pacTBOPOB Ha rpaHuue pasgena «TBepaoe TeNo-XUAKOCTbY.

25 NoHnTtel. Knaccngukaumsa MoHNTOB.

26 CwmaumBaHune. KpaeBoi yron cmaumBanus. 'mapodunbHbie n rmapodobHble NOBEPXHOCTU. YpaBHeHue HOHra.

27 ABneHne cmavmBaHMsa U KanunnsipHole siBneHns. YpaBHeHue Oionpe — KOHra.

28 fBneHne cMauvBaHuA 1 KanuNNapHble ABneHns. YpaesHeHue Jlannaca — KOHra.

29 Anresus.

30 duanyeckme MeToabl MONyYeHUs AUCNEPCHBIX CUCTEM.

31 XvMuyeckme MeToapbl NoNyvYeHuss AucnepcHbIx cuctem. MNentusauyums.

32 MeToabl O4YMCTKM KOMMOMOHbBIX PACTBOPOB M UX NMPUHLMIbI.

33 OnTn4yeckue CBOMCTBA KONMOWUAHO-AMCNEPCHBIX CUCTEM. YpaBHeHUE Panes 1 ero npakTuyeckoe NpUMeHeHue.
MyTHOCTb.

34 OnTn4yeckne CBOMCTBA KONMMOMAHO-OUCNEPCHbIX cucTeM. YpaBHeHne byrepa - llambepTa — bepa n ero

npakTn4yeckoe npuMmeHeHune. OnanecueHuus.




35 OnTnyeckue MeToAbl UCCNEeAoBaHNS KOMMOWAHbIX pacTBOPOB.

36 SJ'IGKTDOKI/IHGTI/NGCKI/IG CBOWCTBa ANCnepcCHbIX CUCTEM. SﬂeKTpOKVIHeTVNeCKI/Ie ABINEeHnA.

37 O3eTa-noteHuman. CTpoeHne ABOWHOMO 3MeKTPUYECKOro Crost 4YacTulbl.

38 SJ'IeKTDOKI/IHeTI/I‘-IeCKI/Ie saBreHus. NoTeHumanbl Te4EeHUs N ceanMmeHTauuun.

39 MyTn obpasosanHunsa 43C.

40 CT1poeHue konnonaHelx muuenn. MNMpasuno ®asiHca — MNaHeTa.

paHuLa ckonbxeHusi. PakTopbl, OT KOTOPLIX 3aBUCUT A3eTa-noTeHuman. MeToabl onpeaeneHns aseta-
norteHuumana.

41

42 MonekynapHoO-KMHeTU4eckue CBOMCTBa ANCNEPCHbBIX CUCTEM.

43 CegumeHTauMoHHO-ANdY3MOHHOE paBHOBecKe. YpaBHeHue CTokca.

44 ArperatuBHas yCTONYMBOCTb KONNonaHbIX pacteopoB. Koarynauus. MNpasuno Wynbua-Mapau.

45 KuHeTuka koarynauuu anektponutamu. Teopusa OJ100.

5.3.2 TunoBble TecTOBbIE 3a4aHUSA

He npegycmoTpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4a4u, KeUCbl)

1. Yemy paBHa ygenbHas MOBEPXHOCTb KOMMOMAHBIX YacTul, 30Ms 30M0Ta CO  CpegHuM  AvameTpoMm
0,000000001 m? MNpueeguTe NpuMep pacyeTa

2. T'wpposonb Agl nonyyeH cmelleHnem paBHbix 0b6bemoB pactesopoB AgNO3 (0,01 M) n KI (0,001 M). Kakon
BMA MeeT MmuuennsapHas popmyna 3ons? [Jante apryMeHTUPOBaHHbIA OTBET

3. EmkocTb kaTuoHWTa paBHa 5 Mr-ake/r. Kakoe MuHMManbHOe KOMMYECTBO KaTMOHWUTa MoTpebyeTca Ans
oumncTkm 1 M3 CTOYHBIX BOA OT MOHOB Meam koHueHTpaumen 10 mr/n?

5.4 MeToguyeckue matepuansl, onpegensilolive npoueaypbl oLeHUBaHUSA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXxXyTo4yHOM aTTecTaumMm 1 NopsaaokK IMKBMAALMM aKageMu4ecKom
3a0/KEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMum pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«onoxeHue o0 NpoBeAeHUN TeKYLLEro KOHTPOMS yCcneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumny obyqatoLmxcs»

5.4.2 ®opma npoBeAeHUsI NPOMEXYTOYHON aTTecTauum no AMcUmUnnnHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUPOBaHME NHas

5.4.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOUYHOM aTTecTauum no gUCUUNINHe

BO3MOXHOCTb MONb30BaTLCA CMPaABOYHLIMU Tabnuuamn, KanbKynsTopom;
Bpems Ha nogrotoBky oTBeTa Mo 6unety 45 MUHyT.
B TeyeHne cemecTpa BbINOMHAETCS KOHTPOnbHas paboTa

6. YHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | log nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
MwuxaneHko, . . KonnougHasa xumus MockBa: MocKoBCKui http://www.iprbooksh
ropoackom ) 2010 op.ru/26502.html
nefarorniyeckuni
yHMBEpcuTeT
6.1.2 [lononHuTenbHaa y4yebHaa nutepartypa
B.C. AntoHOBa, E.IO.|[labopatopHble paboTbl Mo | M-BO HayKku U BbICLLErO http://nizrp.narod.ru/
[embsHUEeBa, B.B. | konnoungHo# xvmum [TekcT] : | obpasosaHus PO, BLUTI 2019 metod/kaffizikollche
Cokonos MeToANYecK/e yKasaHus cnerynta. — Cne. : m/1571680008.pdf

BLWT3 CMerynta

6.2 Nepe4veHb npodeccrmoHanbHbIX 6a3 AaHHbIX U MHPOPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CINB INYMNTA [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnMoTevHas cuctema «Adyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MNMepe4veHb NNLEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8




MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTtepmanbHO-TEXHMYECKON 6a3bl, HeO6OX0AMMOMN ANA OCYLUECTBNEeHMS 06pa3oBaTeNbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune
YcTaHOBKA MO U3MEPEHWMK  BA3KOCTM,  YCTaHOBKM ANl MOMyYeHus  MONMMEpOB,
KonboHarpeBaTenn, anekTpobaHu, KpuMocTaT, TEH3NOMETP, BbITSXKHOW LIKady, aHanuTunyeckue

5222 BECbl, YCTaHOBKA ANs1 U3MEPEHNS SMEKTPOMPOBOAHOCTU, ANEKTPONM3EP, KPUOCTaTbl, MarHUTHbIE

Melanku, pedpakTomeTp, NonspuMeTp, OTO3NEKTPOKONOPMMETP, Becbl nabopaTopHble,
HarpeBaTenbHble MMWMTKM, 3NeKkTpoMmellanku, TypbugnmeTtp, npubop KeHa, TeH3uomeTp,
BMCKO3MMETPbI
MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka

JlekumoHHasi y A PYA 4 P A

ayauTopus




