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Mporpamma aucumnnuHbl "KonnonaHas xumus"; 020100.62 Xumuns; npodoeccop, 4.H. (npodheccop) Mopbayyk B.B.

Mporpammy oncumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) MNopbauyk B.B. Kadenpa
dom3nyeckomn xumMmm Xummyeckunin nHCTUTYT uM. A.M. Bytneposa , Valery.Gorbatchuk@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

a) pasBuTME y CTYAEHTOB CNOCOOHOCTN OPUEHTUPOBATLCS B MHGDOPMALIMOHHOM MOTOKE, KacatoWweMCs
MNPVUMEHEHNS ONCMEePCHbIX CUCTEM B TEXHONOM NN, 3KONOrnn, ObITy 1 MeauUmnHe

6) pasBnTUE CNOCOBHOCTM CAMOCTOSITENBHO pellaTth NpakTuYeckme 1 TeopeTnyeckme 3anadu

Mo MUCMONb30BaHWNIO OUCMEPCHbIX CUCTEM B MPOU3BOACTBEHHOM OEATE/IbHOCTU, ANS MOBbIWEeHNS
KadyecTBa XU3HN N COXpaHeHns 300P0OBbA.

B) NOBbIWEHNE NPOGECCUOHANBHOM KOMMETEHLMM B WIMPOKOM HAbope BO3MOXHbIX By ayLumnx
crneunanbHOCTEN, OCHOBAHHbIX HA MCMONb30BAHMM BELLECTB U MATEPMANIOB B ANCMEPCHOM
COCTOSIHWM, @ TakXXe MX NMOBEPXHOCTEN.

2. MecTO AMcUMNAUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro ob6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasnen " 53.6.8 MpodgeccnoHanbHbIi" OCHOBHOM
obpasosaTtenbHoi nporpammbl 020100.62 Xumus n otHocmTcs K 6a3oBoii (06wenpodeccrnoHanbHoM)
yactn. OcBamBaetcs Ha 3 Kypce, 5 ceMecTp.

OucumnnnuHa "KonnongHasa xumns" ssngetcsa pasnenom ousnyeckorn XMMmm, paccMaTpusarowmm
ocoboe - AncnepcHoe COCTOSHNE BEWECTBA, B CUCTEMAX, rae 0cobylo ponb UrpatoT pasMepbl HacTuL,
n/vnn NOBEepPXHOCTM pasaena goas. [10aToMy n3yyeHve AaHHON AucuMnnHbl Tpebyet
npenBapuUTeNbHbIX 3HAHWUIA OCHOB OU3NYECKON XUMUWN: XUMUYECKON TEPMOANHAMUKU, KNHETUKMN U
3NEeKTPOXUMUN, BKIKOYas Hannyne 6a30Bbix N1abopaTOPHbIX HABLIKOB.

Pan cBONCTB 06 bEKTOB KONNOWAHON XMMUM ONUCHIBAOTCS (PYHAAMEHTANbHBIMU 3aKOHAMK COU3UKN.
B cBs3n ¢ aTuM, obyyarowmecs AONXHbI 3HAaTb OCHOBbI 06Lei on3nKK, B TOM Yucne pasgnens
MexXaHWUKW, aNeKTPNYecTBa, MONEKYNSIPHON OU3NKK, ONTUKK, BKNtOYas yMeHne paboTathb C
NpoCTERWMMN OM3NYeCKUMU Nprbopamu.

TpebytoTcs TakXe aneMeHTapHble 3HaHUS! psiga pasnenos BbiCleld MaTeMaTuKK:
ONddEePEHLMANBHOMO U MHTErpanbHOro UCYUCNEHNS, MaTeMaTUYECKOM CTaTUCTUKM.

Ob6bekTamm KONNONAHOM XMMUM SIBNSIIOTCS CUCTEMBI, COAepXalime opraHnyeckue n/mnm
HeopraHu4eckne BelwecTsa, 6enkm n gpyrue 6UoMonekynbl, MMKPOOPraHnMambl, buonornyeckue
MembpaHbl 1 T.n. K Havany oby4yeHnst CTyaeHTbl 4ONXHbl UMeTb 0bwme npeacTaBneHus o
HOMEHKNaType W CBONCTBAX OPraHNYecKux N HeopraHMYeckmx COeaNHEHNIA, B TOM YMChe,
KOOPAMHALUMOHHbIX, 6a30Bble nabopaTopHble HaBblkK MO paboTe C HAMK, a TakXe 3NeMeHTapHble
3HaHMS buonornum n Bruoxmmmn.

B nabopatopHbix paboTtax no KONMOUAHON XM UCMONb3YIOTCS METOAbI KONMYECTBEHHOIO
aHanusa, npenogaBaeMble B paMkax oucumMniauHbl "AHannTnyeckas xmmMms".

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdppoBka
LLincpp komnereHumu npuobpeTtaemMor KOMNETEHLUN
OK-6 ncnonb3yeTt OCHOBHblEe 3aKOHbl eCTeCTBEHHOHAY4YHbIX
(0BlLueKynbTypHbIE ONCUMNINH B NPOJPeCCUoHanbHOM AeATENbHOCTU, NPUMEHSET
KOMI'IeTeHLI,I/II/I) MEeTO bl MaTeMaTnyeCckoro aHanam3a n MmogenmpoBaHmns,

TeopeTn4eckoro n skcnepmMeHTanbHOro nccnenosaHms

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "KonnonaHas xumus"; 020100.62 Xumuns; npodoeccop, 4.H. (npodheccop) Mopbayyk B.B.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

Bnageet oCHOBaMn Teopun oyHaoaMeHTanbHbIX pas3aenos

Lncpp komneteHLUN

MK-2 XUMun (Npexae BCero HeopraHN4Yeckom, aHanMTUYeCcKon,

(npochbeccunoHanbHbie OpraHn4yeckom, PU3NYeCKom, XMMMN BbICOKOMONEKYSIPHbIX

KOMMEeTEHL W) COEaNHEHWNI, XM BUONOrNYECKUX 0O HEKTOB, XMMNYECKOW
TEXHONOrNN)

[K-6 BnajeeT HaBblkaMy paboTbl HA COBPEMEHHOI y4ebHO-HayYHO

(MpocpeccnoHabHLIe annapartype npv NPoBeOEHUN XUMUYECKUX SKCMEPUMEHTOB

KOMreTeHuun) ype npunposel P

MK-9 BnageeTt metonamm 6e3onacHoro obpaleHnsi ¢ XMMMYeCKMin

(NpogpeccuoHanbHble MaTtepuanamu ¢ y4eTom nx ouanYecKmnx n XMMM4eckmnx CBOMCTB,

KOMMEeTeHLMN) CNOCOBHOCTbLIO NPOBOAUTL OLEHKY BO3MOXHbIX PUCKOB

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3a4a4un KonaougHom XmMum, OCHOBbI COBPEMEHHDbIX Hpe,ﬂ,CTaBﬂeHMVI O ONCrnepCHOM COCTOAHUN Ten n
0CcO0bbIx CBOMCTBaX NMOBEPXHOCTHbIX CNOEB N ANCNEPCHbIX CUCTEM, BKNOYas
MONEKYNAPHO-KUHETUNYECKKME, ONTUYECKNE, SNEeKTpndeckmne, MexaHm4eckumne (peonormquKVle)
CBOWCTBA; 3Ha4YeHne NOBEPXHOCTHbIX ABNEHU ONg ONTUMU3aunn n WHTEeHcudmkauum
TEXHOJIOrn4eckmx npoueccos B NMNPOMbIWIEHHOCT N CE/TbCKOM X0351CTBE, B reonoruu,
no4ysoBeneHNN, 6I/IO}'IOI'VII/I, MegnunHe n 3Koornn.

2. NONXEH yMeTb:

OpPUEHTUNPOBATLCA B npo6neMax COBpeMeHHOIZ KONNOUAHOM XMW, B YACTHOCTH, yCNnoBusx
BO3HWKHOBEHUSA OucnepcHbIX goas, ux YCTOI7I‘-II/IBOCTVI 1 0CoObIX CBOWCTBAx, a Takxe pa3BnTUA
reTeporeHHbIX CTPYKTyp C pa3/indyHbiMK Nno cBoen npupoae MexagasHbIM1 NOBEPXHOCTAMU pasaena.

3. DONXEH BnaneThb:

NPaKTUYECKUMUN SKCNEPUMEHTANbHBIMW HaBbIKaMM MO N3Y4YEHNIO 0COObIX CBOMCTB ANCMEPCHbIX
CUCTEM, MO NCMOMb30BaHMIO NPOCTENWNX (OM3NYECKNX NPUOOPOB 4151 3TOIN LiEeNw.

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
pewartb pasnnyHble NPO6IEM HayKn, TEXHUKM U MPOMbILNIEHHOCTN, CETbCKOro X03aincTBa

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABNSET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMUMNANHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OoMnycka K 3a4eTy
28 6annos.

86 6annos n 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns
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Mporpamma aucumnnuHbl "KonnonaHas xumus"; 020100.62 Xumuns; npodoeccop, 4.H. (npodheccop) Mopbayyk B.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 1. BBepeHue.
CopnepxaHue,

. |OCHOBHbIE 3aOa4n n

onpepneneHne
KONMONOHON XUMUMN.

Tema 2.
[NoBepxHOCTHbIE
aBneHns n agcopbums.

2-3

Tema 3.
ALCOpOUMNOHHbIE CIoK U
NX BNUSIHWE Ha
CBOWCTBA AMCMNEPCHbIX
cucTeM.

3-4

Tema 4. OnekTpudeckme
CBOMCTBA OMCNEPCHbIX
CUCTEM.

5-7

Tema 5. ObpasoBaHue,
CTPOEHUE U
yYCTON4YMBOCTb
ONCNEPCHbIX CUCTEM.

KOMMOKBUYM
KOHTPO/NbHas
paboTta

Tema 6. YcTOon4mBoCTb
NNOGOOHbIX

. [BNCNEepCHbIX CUCTEM!

KMHeTN4Yeckas u
arperatuBHas.

Tema 7. Koarynauus
rmapogobHbIX 30nei
SNEeKTPONNTaMu, 30HbI
Koarynauum.

Tema 8.
CtpykTypoobpasoBaHue
Peonorunyeckune n
CTPYKTYPHO-MexXaHn4eck
CBOMCTBA OMCNEPCHbIX
CUCTEM.

10

Tema 9. OnTndeckue

. |cBOMCTBA KONMOUOHbIX

CNCTEM.

11

10.

Tema 10.
MonekynspHO-KUHETUYE(
CBOMCTBA OMCNEPCHbIX
CUCTEM.

)KI/I%

12

KOHTPONbHas
paboTta
KONMOKBUYM

Tema . UTorosas
doopma KOHTpons

9K3aMeH

NTtoro

28

36

4.2 CopepxaHvue JUCLUMNMUHDI
Tema 1. BBepeHune. CooepxaHue, OCHOBHbIE 3a4a4v v onpeneneHne KonnounaHou XuMnum.
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Mporpamma aucumnnuHbl "KonnonaHas xumus"; 020100.62 Xumuns; npodoeccop, 4.H. (npodheccop) Mopbayyk B.B.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OCHOBHble 0COBEHHOCTM ANCMEPCHBIX 1 KONNOMAHbIX cucTeM. Knaccudpmkaumst LMCnepCHbIX CUCTEM
Mo pasMepy YacTuL, arperaTHOMYy COCTOSIHMIO pa3. XapakTepHble 0COOEHHOCTU NMMOCPUNBHBIX 1
nMogoobHbIx cucteM. PactBopbl BMC. KpaTkuin nctopuyeckunini 0630p passutnst KONMOULHOM XUMUM
1 3HAYEHME KONNOWIHON XMMUW ONS Pa3NIMYHbIX OTPaCciei Hayku 1 TEXHUKN.

Tema 2. [NoBepXHOCTHbIE SIBNEeHUs1 1 apcopouums.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MonekynsipHble B3aMMoOeicTBus 1 0cobble CBONCTBA NOBEPXHOCTM pasaena das. Mpasuno
AHTOHOBA. SIBneHune cmaumeaHus. Kpaesoi yron, pabota agre3aun. 3HayeHne CMainBaHus B
61onornyecknx N NPOM3BOACTBEHHbIX Npoueccax. Prnotaums. OCHOBbI TEOPUM KANUINSAPHOCTY.
KanunnnspHoe naesneHne, 3akoH Jlannaca. 3aBMCUMOCTb OaBfieHNS HACbIWEHHOro napa oT KPUBM3HbI
NMOBEPXHOCTUN. SIBNEHNS N30TEPMMNYECKON NEPEroHKW, KanunnspHoOn KOHAeHcaUmMm n cobupartenbHoi
pekpuctannndaunn. Ponb kanunnsapHblX SBAEHNA B MPOMbIWIEHHOCTU U arpoOTEXHMKE.

naboparopHas pabora (3 4aca(oB)):

Ancopbuus NAB 13 pactBopoB Ha rpaHuue pasaena Boaa-Bo3ayx.

Tema 3. ABCOpOLIMOHHBbIE CNIOM N UX BIIMSIHUE Ha CBOMCTBA AUCNEPCHbIX CUCTEM.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(os)):

AncopbumnoHHoe ypaBHeHue M'mbbca. MoBEepXHOCTHO-aKTUBHbIE U MOBEPXHOCTHO-UHAKTUBHbIE
BewecTBa. Knaccucpukaums NMAB. YpaBHeHe n30TepMbl MOHOMOJEKYNAPHOK aacopbumm
Nexrmiopa. Onpenenenve npenenbHok agcopbunn, nnowaanm 1 oceBoi onnHel Monekynol MAB.
YpaBHeHNS AByXMEPHOro COCTOSIHWUS BelecTBa Ans manopactsopumbix [MAB Ha mOBepxHOCTM BOAbI.
Becbl JleHrmiopa. Ancopbums ra3oB Ha TBEPLON NoBepxHOCTM. Puranyeckas agcopbuns n
xemocopbuwns. MHorocnoliHas ancopbuns. Teopusi BAT. OnpenenexHvie yaenbHON NOBEPXHOCTU
ancopbeHToB. OcobeHHOCTM ancopbunm n3 pactsopoB. Aocopbumns aneKTpoNMTOB Ha TBEPLOM
ancopbeHTe. VIoHo0bMeHHUKN. Ponb 06MeHHO aacopbumm B MOYBOBEAEHNM, MPU XUMUYECKIMX
cnocobax BOAOOYMCTKN.

naboparopHas pabora (9 yaca(oB)):

ViccnepoBaHve TemnepatypHON 3aBUCUMOCTM NOBEPXHOCTHOIO HATSAXEHUS XUOKOCTEN.
MNMoBepxHOCTHOE HaTsXeHne BoaHbIX pacTeopos MNMAB. Ancopbums MNAB 13 pacTBopoB 1
onpeneneHne yaenbHok NOBEPXHOCTN aacopbeHTa.

Tema 4. dnekTpuyeckme CBOMCTBa ANCMNEPCHbIX CACTEM.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ONeKTPOKUHETNYECKME ABNEHMS: aNEKTPOdOPeEs, 3NEKTPOOCMOC, NOTEHUMAaNbl CeAUMEHTaLMMN 1
npoTekaHusl. dnekTpokanunnsipHole sBneHus. [BOAHOM 3NEeKTPUYECKUA CNoW, ero CTPOEHNe.
ONeKTPOKNHETNYECKUNA NoTeHUMan, MeTobl ero onpenenexHns. NoBepxHOCTHas NPOBOAMMOCTb.
3HayeHne 1 NpakTN4eckoe UCrnonb3oBaHME SNEKTPOKMHETUYECKUX SBNEHWUIA. BnnsiHue
3NEKTPONINTOB HA SNEKTPOKMHETUYECKMIA MOTEHUMAN CTPOEHNS ABONHOMO 9NEKTPUYECKOrO ClOS.
Mepesapsinka noBepxHocTn. CTpoeHme Muuenn B ruapodobHbIx 3onsx. AMdponuTel (6enku),
N303NEKTPNYECKOE COCTOSIHME.

naboparopHasi pabora (6 4aca(oB)):

Ancopbuus Ha TBepaoi nosepxHocTU. OnpeneneHne aneKTPOKMHETUYECKOro NoTeHunana MeToaoM
anekTpogoopesa.

Tema 5. O6pasoBaHue, CTPOEHUEe U YCTOMYNBOCTb AUCMEPCHbIX CUCTEM.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

NuodgounbHble 1 nModobHble cuctembl. Kputepuin PebrHaepa camonpon3BosibHOro
omcnepruposaHust goas. Metoapbl NOMyYEHMS U OYUCTKN NMOGIOOHbBIX ANCMEPCHBIX CUCTEM.
VMcnonb3oeaHue NAB B npoueccax onucrneprnpoBaHns U SMynbrmpoBaHus.

Tema 6. YcTonumBoCcTb NMOPO6HBIX AUCMEPCHBIX CUCTEM: KUHETUYECKAs U arperatuBHasl.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnuHbl "KonnonaHas xumus"; 020100.62 Xumuns; npodoeccop, 4.H. (npodheccop) Mopbayyk B.B.

dakTopbl YCTONYMBOCTW: ABOVHOWM SNEKTPUYECKMIA CNOIA, 90pdEKTMBHAS YNPYroCcTb aACOPOUMOHHbIX
CNOEB, CTPYKTYPHO-MexaHn4Yeckuin bapbep, aacopbumoHHO-conbeaTHble cnov MNMAB. YcToh4nBocTb 1
Koarynsums 30/1em 1 CyCrneH3nin B TEXHONOrMYeCcKmx npoueccax 1 B npupoge. NeHbl n amynbcun.
MeToabl nony4yeHns, knaccudpmkaums, CTPOEHNE 1 YyCTONYMBOCTb. Ponb aMynbratopa, obpalieHune
a3 amynbcum. Kputnyeckue amynocumn. Aspo3onu. Ycnosusi 06pasoBaHns 1 paspylleHns
aspo30nen B Npupoae N B TEXHUKE.

naboparopHas pabora (3 yaca(oB)):

WccnenoBaHme anekTpoocMoca Yepes NopucTyto MembpaHy

Tema 7. Koarynsiums ruapocpo6HbIX 30N1ei INEeKTPONUTaMm, 30Hbl KoarynsiLm.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

MenTtnsauns. KuHetuka koarynsaumm. BaammogencTeme 4yactuy, B AUCNEPCHbBIX CUCTEMAX,
packnnHueawlwee aasneHue no LepsarnHy. JlnogounbHble konnongHble cuctemol. NAB 1 moowwne
cpencrtea. mapodobHble B3anmoaeiicTens B cucteme MNMAB-Boaa. Kputmyeckas KOHUEHTpauUns
muuennoobpasosaHus (KKM), metoabl ee onpeneneHns. Contobunmsaums, ee ponb B
61ONOrNYECKNX CUCTEMAX. DMYNbCUOHHASA MONMMEPU3aLUS, MOOLLEE OECTBUE.

naboparopHas pabora (3 4aca(oB)):

OnpepneneHne N303NeKTPUYECKOl ToUKM 6enkoB

Tema 8. CtpykTypoob6pa3soBaHue. Peonoruyeckue u CTpyKTypHO-MexaHM4Yeckme cBOMCTBa
BUCMEPCHbIX CUCTEM.

neKkumnoHHoe 3aHsitne (4 yaca(os)):

Peonornyeckme n cTpykTypHO-MexaHn4eckmne CBoMCTBa AMCMEPCHbIX CUCTEM. [1poCTpaHCTBEHHbIE
CTPYKTYpbl B ANCNEPCHbIX cnuctemax. ObpasoBaHme 1 CTPOEHWE renei. SBneHme TMKCoTponuu, ee
ponb B TeXHonornyeckux npoueccax. OCHOBbI Peonorum: BA3KoCTb, yNpyrocTb, NAACTUYHOCTb.
Peonornyeckme ceoricTBa AUCMEPCHbIX CUCTEM, MPUYMHBI aHOMaNNN BA3KOCTU AMCMEPCHbBIX CUCTEM.
SlBneHune nonsyyecTtn, Nnpenen TeKy4ecTu, NPOYHOCTb ANUCNEPCHbIX CTPYKTYP, NpeaenbHoe
HanpsXeHne caBura, NOHATNE 0 PUINKO-XMMUYECKOW MexaHuKe. AACOPOLIMOHHOE BNMSHME CPeLb
Ha MexaHM4yeckme CBOMCTBA (MPOYHOCTb M NNACTMYHOCTL) TBepAbIX Ten. ddpdekT PebuHaepa.
naboparopHasi pabora (6 4aca(oB)):

lMonyyeHve KonnonaHbIX CUCTEM U OnpeneneHne nopora koarynsumm. NayyeHuve
muuennoobpasoBaHus B pacteopax NMAB 1 onpenenenne KKM.

Tema 9. OnTyeckune CBOMCTBA KOMTONAHBIX CUCTEM.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

PaccesHue ceeta. Odpdekt Tungans. YpaeHeHue Panes. Okpacka KonnomaHbIX
cncTteM.lToBEepXHOCTHbIN NNa3MOHHbIN pe3oHaHe. ONTnyeckue MeTodbl UCCNefoBaHMs AMCNEPCHbIX
CUCTEM, OCHOBaHHbIE Ha PacCesiHMUM 1 MOrNoLweH CBeTa B AUCMEPCHbIX CUCTEMAXx:
yNbTPaMUKPOCKOMNNS HePeNnoMeTpus, CNEKTPOPOoTOMETpUS TypbnooMeTpusi, AMHaAMNYECKOe
ceetopaccesiHue. OnpeneneHve pacnpeneneHmsa QMCnepcHbIX YacTuL, No pasmepam.

naboparopHas pabora (3 yaca(oB)):

OnpegneneHne CTPyKTYpHOI BA3KOCTW PaCTBOPOB XeNaThHbI.

Tema 10. MonekynsipHO-KMHETUYECKME CBOMCTBA AUCMEPCHbIX CUCTEM.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

BpoyHoBckoe aoBuxeHune, cpegHuin casur, Andoysnsa. 3aBMCUMOCTb KOadhguLmMeHTa anddysum ot
pa3mepos YyacTuu. OcMOTMYECKOe OaBneHne B KonnomaHbIx cuctemax u pactsopax BMC. Ponb
OCMOTMYECKUX SBNEHMI B BMONOrnyYeckmx npoLeccax.

naboparopHas pabora (3 yaca(oB)):

Onpe,ueneHme KOHLUEHTpauun gucnepcHbIX 4YacTuL, B 301159X KaHUponm n xnopuaa cepe6pa Cc
NMOMOLLbIO HEPenomMeTpun. CeonMEHTaUMOHHbI aHanns.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
noarotoBka K 7
KONNOKBUYMY

NoAroToBKa K
KOHTPONbHOM
paborTe -
N3yyeHne 2 KOHTPO/bHAas
Tema 5. ObpasoBaHue, TEOPETNYECKOro paboTta
5_[cTPOEHME 1 5 - [nexumonHoro
YCTON4YMBOCTb matepvana no
AVCnepCHbIX CUCTEM. Temam 1 - 4. -

NnoAroToBka K
oTHeTy -
odpopMeHne 8
pe3ynbTaToB
nabopaTtopHoOro
NpakTuKyMma.

NoAroToBka K 2
KONNOKBUYMY

MoAroToska K
KOHTPONbHON
paboTe
MoAroToBka K
KOHTPO/bHOW
Tema 10. pabore -
12 |n3ydyeHve
TEOPETMYECKOrO
nekuno

NOAroToBKa K
oTyery -
opopmneHmne 8
pes3ynbTaToB
nabopaTopHOro
npakTukyma.

Ntoro 44

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

KONnokenym

oT4yert

KONMOKBMYM

- KOHTPO/NbHas

paboTta

10. MOJ’leKyﬂﬂpHO-KVIHeTVI‘-Ie()KVI%
CBOWCTBa OMCNEPCHbIX

CUCTEM.

oT4yert

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

Pas3bop TMNNYHbIX 3a8a4 KONMOWOHON XMW, BCTPEYaloWmxcs Ha NpakTuke: B Hay4yHol paborTe,
MeauunHe, bbiTy, CTPOUTENBCTBE, CEIbCKOM X035IACTBE, NULLEBOI, TOPHOPYAHON 1
HedgoTenobbIBaoLWen NpoMbIWNeHHOCTU. JTabopaTopHbie paboTbl MO U3YHEHMIO OMCMEPCHBIX CUCTEM
Ha COBPEMEHHOM Hay4HOM 0bopyaoBaHMM C NMPUMEHEHNEM KOMMbIOTEPHOW 06paboTky pesynbTaTos.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. CopnepXxaHue, OCHOBHbIe 3a4a4M U onpepeneHne KoNoMaHON XUMUN.
Tema 2. MoBepXHOCTHbIE SIBNEHUA U aacopoums.

Tema 3. AoCoOp6UUNOHHBbIE CIOU U UX BAUSIHME HA CBOMCTBA AMUCMEPCHbIX CUCTEM.

Tema 4. dnekTpuyeckme CBOMCTBA ANCMNEPCHbIX CACTEM.

Tema 5. ObpasoBaHue, CTPOEHUE U YCTONMYNBOCTb AUCNEPCHbIX CUCTEM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

Knaccudgoukaums oucnepcHolx cucteM. NoBepxXHOCTHbIE SiBNEHUst U aacopbunsi. AocopbUNOHHbIE
CNOM U 1X BNUSIHME HA CBOMCTBA AMCMEPCHbIX CUCTEM. DNEKTPMYECKME CBOMCTBA ANCMEPCHbIX
cucteM. ObpasoBaHue, CTPOEHME 1 YCTONYMBOCTb ONCMEPCHBLIX CUCTEM.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Bonpocbl k KoHTponbHOM paboTe: 1. N3 kaknx a3 MoxeT bbiTb 0bpa3oBaHa aucrnepcHas cucrema?
2. KakoBO MMHMMasnbHOe 41cno goas B aucnepcHon cucteme? 3. CKONbKO CylwecTsyeT TUMNoB
LMCNEPCHbIX CMCTEM MO 06pasytowmnm nx gpaszam? 4. Noyemy npoucxoamt agcopdbuma? Onuwnte
MONEKYNAPHBIA MexaHU3M. 5. Yem n3bbiTo4HaA NOBEPXHOCTHAS SHEPTMSA CUCTEMbI OTIMYAETCS OT
SHeprum cuctembl? Ha kakune Bkiafbl MOXHO pasfenuTb KaXabld N3 aTUX BULOB aHeprumn? 6.
Moyemy paboTta no yBennyeHno ob6bema cuctemol 1 paboTa no yBeNnYEHNO NOBEPXHOCTH
COCTaBnaoLWmx ee pas BXo4AT C pa3HblM 3HAKOM B ypaBHEHWNE 0115 U3MEHEHUS BHYTPEHHEN SHeprum
cuctembl? 7. lNovyeMy B ypaBHeHME AN U3MEHEHWS BHYTPEHHEN SHEPrn CUCTEMbI BXOOUT CyMMa
NPOV3BEAESHNA XUMUYECKNX MOTEHLMANO0B KOMNOHEHTOB Ha N3MEHeHWe Yynucna ux monen? 8. Hro
Takoe Ko3pPuUUNEHT NOBEPXHOCTHOro HaTsxeHna? 9. Kak cBsizaH KoathpuumeHT noBepxXHOCTHOIro
HaTsXXeHns ¢ aHepruei Mmbbca (Menbmronbua)? 10. Yem nonHas yaenbHas NOBEPXHOCTHAS SHEPrUs
OT/INYAETCA OT YAENbHON CBOOOAHON NOBEPXHOCTHOW aHeprum? 11. KakoBbl pa3nuyns B
TeMmnepaTypHO 3aBUCUMOCTW MOSTHOW yOeNbHOM NOBEPXHOCTHOM 3HEPrUn 1 yaenbHO cBOOOAHON
NMOBEPXHOCTHOM aHeprumn? 12. NoveMy npu pacyeTte KoagodmumMeHTa NOBEPXHOCTHOrO HATAXEHMS MO
NaHHbIM 3KCneprMeHTa ¢ pamkon ionpe anvHa nepeMeLwaemMon NpoBonoky yasaneaetca? 13.
Pacnonoxwute cnegyowme BelwecTsa B Nopsake Bo3pactaHns KosapduumneHta noBepxHOCTHOro
HaTsaXeHus: pTyTb, rekcaH, soga. 14. Kakme koagooumumMeHTbl NOBEPXHOCTHOIO HATSAXEHUS HYXHO
3HaTb, 4TOObI paccynTaTb KOAPULMEHT NOBEPXHOCTHOrO HATSXEHMS Ha rpaHuLe pasaena a3
XMIOKOCTb- XNOKOCTb B CUCTEME U3 OBYX HE CMelmBaowmnxcsa xmnakocten? Kak HasbiBaeTcs
cooTBeTCTByloLee ypaBHeHNe? 15. KakoB 3Hak KOCMHyCca KpaeBoro yrna ans kannm XvokocTu,
CTSIHYTOM CUnamu NOBEPXHOCTHOrO HATSAXEHUS, HANpUMep: s Kannm pTyTu, nexaltlen Ha
NepeBsHHOM NoBepxHOCTU? 16. HYeMy paBeH KOCMHYC KpaeBoro yrna B yClOBUSIX HEOrPaHNYeHHOro
pacTekaHns Xnakoctn Ha TBepaom tene? 17. MNMoyemy paboTa Koresmm XmaokocTy B Asa pasa bonblue
yLENbHOW NOBEPXHOCTHON CBOOOAHON SHEPTM HA rpaHuLe Xnakoctb-raz? 18. Obpasyertcs nu
NBOVHOW 3NeKTPUYECKUIA CNoi Ha rpaHuLie pasanena gas, ecnm n3MenbyeHHbI KBapL, MOMEeCTUTb B
nenoHn30BaHHyo Boay? MNMoyemy? 19. Kak NnoBbICUTb NNOAOPOANE NOYBbI C MOMOLLbIO
noHoobMeHHoro npouecca? 20. B kakmx SBNeHNSX onpenenstowein XxapakTepucTMKon SBnseTcs
3NeKTPOKMHEeTNYeCKM noTeHuman? 21. Kak pasnenutb 6enkn, MCNonb3ys MCTOYHUK MOCTOSIHHOMO
HanpsxeHuns/Toka? Kak Ha3blBaeTCcs UCrnonb3yemMoe npu 3ToM aBneHne? 22. 3a cHeT Kakux sBfeHuin
BO3HWKAaeT packnMHusarowas cuna?

OTYeT , NPUMEPHbIE BONPOCHI:
MUCbMEHHDIV OTYET O pe3ynbTaTax BbiMOMHEHHbIX NabopaTopHbIX paboT.

Tema 6. YcTOMUYMBOCTb NIMOCPOOHDBIX AUCMEPCHBIX CUCTEM: KMHETUYECKas U arperaTmBHas.
Tema 7. Koarynsiumsa ruapoco6HbIX 30N1ei INeKTPONUTaMm, 30Hbl KoarynsiLum.

Tema 8. CTpykTypoo6pa3oBaHue. Peonormyeckume u CTpyKTypHO-MexaHU4yeckme CBOMCTBa
OMNCNEepPCHbIX CUCTEM.

Tema 9. OnTMYeckmMe CBOMCTBA KOMNTONOHbIX CUCTEM.
Tema 10. MonekynsipHO-KMHETMYECKNE CBOMUCTBA ANCMEPCHbIX CUCTEM.
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

YcTonumeocTb ﬂI/I0q306HbIX ONCNEepCHbIX CUCTEM: KNHEeTN4YeCKas 1N arperatmBHas. Koal'yﬂFILl,I/IFI
FVI,EI.pOCDOGHbIX 3onen ANEeKTPONNTaMin, 30Hbl Koarynsauunn. CprKTypooﬁpa3OBaH|/|e. Peonorunyeckune n
CTPYKTYPHO-MEXaHNn4eckne CBOWCTBA ONCNepCHbIX CUCTEM. OnTunyeckne CBOMNCTBA KONNOUAHbIX
CNCTEM. MOﬂeKyﬂﬂpHO-KVIHeTVI'-IeCKI/Ie CBOMCTBA ONCMNEepPCHbIX CUCTEM.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

KTPOHHEBH
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Bonpocbl k KOHTponbHON paboTe: 1. ObpasdyeTcs N1 OBOWHOWM 3NEKTPUYECKUIA CNOW Ha rpaHuLe
pasgena gas, ecnun Menkmne CTeKNSHHbIE Wapyky MOMECTUTb B AUCTUNNPOBAHHYO Boay? 2. [1ng
4ero N3BecTKyT No4YBy? ONUWKNTE NPOUCXOAAWMIA NPU 3TOM MOHOOOMEHHbI NpoLecc. 3.
[MepeyncnuTe OCHOBHbIE SBNEHNS, KOTOPbIE ONPenensanTCs ANEKTPOKNHETUYECKMM NOTEeHUnanom? 4.
Kakoe 13 anekTpoKMHETUYECKMX SIBNEHUIA MOXHO UCMONb30BaTh AN pasaeneHus 6enkos? Moyemy?
5. Kak cBsizaHa paboTa AncrneprupoBaHns BELWECTBA B ANCNEPCMOHHON cpeae ¢ paboTol aaresvm u
koreaun? K kakvmm npoueccam 0THOCATCS NocnefHue ABe BeNnyYuHbl? 6. YTo Takoe
packnvHuBatowas cuna? 7. Yem pasbaBneHHas aMynbCusi OTIMHAEeTCs OT KOHLEHTPUPOBAHHON? 8.
MoyemMy Motowas cnocobHocTb pacTeopa MAB( nooeuuncynbgata HaTpusl) nepectaeT MEHSTLCS C
pocToM KoHueHTpauum MNMAB Bbiwe KKM? 9. Kak nameputb yncno agreammn? 10. Kak meHseTcs
CcTeneHb CBETOPACCESHUS B AUCNEPCHON CUCTEME C YBENNYEHUEM A/IMHBI BOMHbI NafatoLero ceera?
11. Kakve noteHumanbl gUCNepCcHON CUCTEMbl yPaBHMBAIOTCS B B COCTOSHUM

AN Py3nOHHO-CeAMMEHTALNOHHOIO PaBHOBECUSA?

OTYeT , NPUMEPHbIE BONPOCHI:
MUCbMEHHBI 0TYET O pe3yNbTaTax BbiMOHEHHbIX NabopaTopHbIX paboT.
Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

CamoctositTenbHas pabota ctyneHToB (CPC) BknoyaeT cneaytowme Buabl:
- U3y4YeHVe TeoPEeTNYEeCKOro NeKUMOHHOro MaTepmnana;

- NnpopaboTka TeopeTMYeckoro Matepuana (KOHCNeKTbl NeKLNA, OCHOBHAs U OOMNONHUTENbHAS
nuteparypa),

- 0hOpMNEHNEe pe3ynbTaToB NabopaTopHOro NPakTUKyMma.

BOMPOCHI A1 KOHTPONA CAMOCTOSATENbHOW PABOThI CTYJEHTOB:

1. VI3 kakux pa3s MOXeT COCToSATb AucnepcHas cmcrema?

2. KakoBO MMHUManbHOE Yncno gas B gucnepcHom cucteme?

3. CKOMbKO CyllecTByeT TUMOB AMCMEPCHbIX CUCTEM MO 0b6pasyowmm nx gasam?

4. MNMoyemMy npoucxoout agcopbumnsa? OnuwmnTe MONEKYNSPHbIA MEXaHU3M.

5. YeM 136bITO4HAs NOBEPXHOCTHAS SHEPTUS CUCTEMbI OT/IMYAETCSA OT SHEPrMmn cuctembl? Ha kakue
BKNadbl MOXHO pas3fennTb Kaxabld U3 3TUX BUOOB aHEeprum?

6. Mouemy pabota no ysennmyeHmio o6bemMa cucTeMbl U paboTa Mo YBENNYEHMIO MOBEPXHOCTY
COCTaBnfAoWMX ee dpas BXOOAT C pa3HbiM 3HAKOM B YpaBHEHWE ANS U3BMEHEHUS BHYTPEHHEN
SHEepPrun CUCTeMbI?

7. MNo4yemy B ypaBHEHME AN UBMEHEHMS BHYTPEHHEN SHEPruM CUCTEMbI BXOOUT CyMMa
NPOV3BEAEHNA XUMUYECKNX MOTEHLMANO0B KOMMNOHEHTOB HA N3MEHEHWEe Yncna ux Monemn?

8. UTo Takoe KoahdPmMUMEHT NOBEPXHOCTHOrO HATSXEHNA?

9. Kak cBsi3aH KO3hULIMEHT NMOBEPXHOCTHOrO HaTSXEHWS C aHepruel 'mbbca (MCenbmronbua)?

10. Yem nonHas yaenbHasi NOBEPXHOCTHASA 3HEPrns OTANYaeTcs OT yaenbHOM CBOOOLHOW
MOBEPXHOCTHOWN aHeprmm?

11. KakoBbl pas3nuyng B TemnepaTypHOn 3aBUCUMOCTY MOSTHON yAeNbHOW MOBEPXHOCTHOW SHEPrumn u
yLenbHOW CBOBOAHON NOBEPXHOCTHOM SHEPrn?

12. lNoyeMy npu pacyete KosppuLmMeHTa NOBEPXHOCTHOIO HATSAXEHNS NO AAaHHbIM 3KCMepuUMeHTa C
pamkor [ionpe anvHa nepeMellaemMori NPoBONOKY yaBaneaeTcs?

13. PacnonoxwuTe cnegyowue BelwecTsa B Nopsake Bo3pactaHms KosadgomumneHTa noBepxXHOCTHOro
HaTsXeHus: pTyTb, rekcaH, soaa.

14. Kakme KoagohnLNEHTbl MOBEPXHOCTHOMO HATSXEHNS HYXHO 3HaTb, 4TOObI paccumTatb
KO3(pPULIMEHT NOBEPXHOCTHOrO HaTAXeHNa Ha rpaHuLe pasgena as XuakocTb- XMUIOKOCTb B
C/UCTEeME U3 ABYX HE CMELLMBAIOWWNXCS XuakocTten? Kak Ha3blBaeTCs COOTBETCTBYOWEE ypaBHeHME?
15. KakoB 3Hak KOCMHyca Kpaesoro yrna ofis Kkannm XuoKkocTu, CTSHYTON cunamm noBepxXHOCTHOro
HaTSXeHWs, HanpuMep: ANng Kannv pTyTu, nexallen Ha 0epeBSAHHON NOBEPXHOCTN?

16. HYeMy paBeH KOCWHYC KpaeBoro yrna B YCNOBUAX HEOrPaHWYEHHOro pacTekaHns XUaKkocTu Ha
TBEPLOM Tene?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 76414 5AE
Il YHH

Ctpanunua 10 n3 15. — o

o



Mporpamma aucumnnuHbl "KonnonaHas xumus"; 020100.62 Xumuns; npodoeccop, 4.H. (npodheccop) Mopbayyk B.B.

17. MNoyeMy paboTa Koreaunn XnakocTu B ABa pasa bonblue yaenbHon NoBepXHOCTHOW cBOOOOHOW
9HEpPrum Ha rpaHnLe XnaokocTb-rad?

18. OT Yero 3aBUCUT XUMNYECKNIA NOTEHLMAN NOHOB B ANGOCPY3HON YacT ABOMHOIO 3N1EKTPUYECKOro
cnosa?

19. Kak MeHseTCcsa KOHUEHTpaums noteHumnanonpenensiowmx MOHOB C yBENNYEHNEM PACCTOSAHUS OT
rpaHnLUbl pasgena gas, Ha KoTopol obpasyeTcsl ABOVHOIO anekTpuyeckuin cnoin? Moyemy?

20. B umnuHap, B KOTOPOM 0CaXOaKTCS 4aCTMLbI MONOXMUTENBHO 3apsXXEeHHOM ONCNepCHOn hasbl,
BBEOEHbl ABA 9NEKTPOAA Ha pa3Hoii BbicoTe. KakoB OyneT 3HaK NoTeHumMana, BO3HUKAWEro Ha
BepxHeM anektpone? Moyemy?

21. Kakoe 13 anekTpoKMHETUYECKMX SBMIEHMIA MOXHO UCMONb30BaTh ANS OYUCTKU BO3a4yxa OT Mbinn?
Mouemy?

22. [oyeMy Npu NOBbLIWEHWNN KOHLEHTPAUUN SNEKTPONNTA C MHOrO3apsAHbIM KATUOHOM U
aHVOHOM MOSBNSAETCS BTOPAs 30Ha CTabunbHOCTM AMCNepPCHON cuctembl? Kak HasbiBaeTcs
SBNEHME, KOTOPOE NPK 3TOM NPONCXOANT?

23. Yem ancnepraunoHHble METOLbI MONYYEHUS MEH OTANYAKTCS OT KOHAEHCALMOHHbIX?

24. Yem otnnyaetcsa obpasoBaHme Npsmbix 1 obpatHbix Muuenn? OnuwnTte pasHuly B
KOHLIEHTPaUNOHHbIX 3aBUCMMOCTSIX CBOMCTB COOTBETCTBYIOWMX pacTeopos MAB.

25. Kak yonanutb KoHyc TuHOans ans nyya ceeta B TEMHOW KOMHaTe?
26. YeMm cBeTopaccesiHne B AUCNEPCHOM CUCTEME OTINYAETCS OT OTPAXEHNSA?

27. [surarotca nn gucnepcHble YacTulbl B AUCNEPCHOM CUCTEME B COCTOSAHUM
ANPAY3NOHHO-CEOUMEHTALIMOHHOIO paBHoBecnsa? Noyemy?

BUNETbI K 9K3AMEHY

buner 1

1. NoBEPXHOCTHOE HaTSXEHWNE Ha rpaHuue pasaena aByx XuakocTel. Mpasunno AHTOHOBA.

2. Camonpour3BosbHble NPOLECCHl Ha rpaHuue pasaena ¢das. AocopbumnoHHoe ypaBHeHue Mnbbea.
3. BnnsiHne anekTponnToB Ha 3NeKTPOKNUHETMYECKUA NOTEHLMAN CTPOEHMS! IBONHOIO
anekTpuyeckoro cnos. Nepesapsiaka NOBEPXHOCTY.

Bunert 2

1. dnotaums.

2. YpaBHeHME N30TepMbl MOHOMONEKYNSPHON aacopbuun JleHrmiopa. OnpeaeneHne npenenbHoii
ancopbuunn 1 MONeKynsipHbIX KOHCTAHT aacopOLMOHHbBIX CNOEB (MNOWaan 1 0CEBON AJINHbI
monekynbl [MAB).

3. Koarynsiums ruapodpobHbix 30nei aneKTponMTtaMm, 3aKkOHOMEPHOCTM Koarynsiumm, npasuno
Wynbue-Mapawn, aBneHne 30H koarynsuuu.
Bunet 3

1. KanunnapHoe nasneHue, 3akoH Jlannaca. 3aBUCMMOCTb AaBNEHUS HACbIWEHHOro napa oT
KPUBM3HbI MOBEPXHOCTU. 3akoH ToMmcoHa (KenbsuHa).

2. YpaBHeHUs OBYXMEPHOro COCTOSAHUS BelecTsa a5 manopactsopumbix [MTAB Ha noBepxHOCTH
Boabl. Becol Jlenrmiopa. Kpreas cxartmsa n ctpoeHne ancopbLmOHHbIX COEB.

3. Ponb amynbratopa, obpateHne gas amynscum. Kputnieckue amMmynbcuum.

Bunet 4

1. MeTtonpl M3MepEeHNS NOBEPXHOCTHOIO HaTAXeHNa Ha NerkonoaBuXHbIX rpaHuuax pasaena gas.
MeTopq KannnnsapHoro nooHATNA n Meton HanbonbLlwero AaBneHns 06pa3OBaHVISI Ny3blpbkKa BO34yXa.

2. ONEeKTPOKMHETUYECKNE SBNEHUS: BNEKTPOOPES, 3NEKTPOOCMOC, NOTEHLMANBI CEANMEHTALMUN 1
npoTekaHus.

3. Peonornyeckune cBOMCTBA AMUCMEPCHbIX CUCTEM, NPUYUHBI AaHOMANMMN BA3KOCTU AMCNEPCHbIX
CUCTEM.
Bunet 5

1. Aocopbumnsi ra3oB Ha TBepAoV NoBepxHoCTU. MNoHATNE 0 hmnandeckoi agcopdbumn n
xemocopbuwnn. Teopusi BIAT.
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2. [1BOMHOM aneKTpu4ecknin Cnom Ha rpaHuue pasgena goas, NPUyYnHbl ero BO3HMKHOBEHUS Ha
MOBEPXHOCTM YaCcTUL, B AUCNEPCHbIX CUCTEMAX M HA MNOBEPXHOCTU MEMOpPaH.

3. YHunBepcanbHOCTb MONEKYNAPHO-KUHETUYECKNX CBOMCTB PACTBOPOB N AUCMNEPCHbIX CUCTEM.
BpoyHoBCcKkoe ABUXEHNE, CPEeOHWNA COBWT.
Bunet 6

1. YpaBHeHve MenbmronbLa-CMONyxoBCKOro Ansi CKOPOCTH 3NeKTPodopeTNYECKoro 1
3M1eKTPOOCMOTMYECKOrO NEepeHoca; MeToAbl ONpeaeneHunsl 3NeKTPOKMHETNYECKOro noTeHumana.

2. flBneHwne nonsy4yectu. lNpenen TekyvecTtu, ypasHeHue Lsenosa-buHrama. MNMpoyHocTb
ONCNEPCHbIX CTPYKTYP, NpeaenbHoe HanpsXeHne casura.

3. PaccesiHue cBeTa B konnongHbix cuctemax. Odpdpekt TuHgans. YpaeHeHne Panes n ycnosus ero
NPUMEHNMOCTMW.
bunet 7

1. NoBepxHOCTHOE HaTaXeHue pacTBOpoB. YpaBHeHue WnwkoBckoro. Prnsanyeckmii CMbICT KOHCTaHT
ypaBHEHUS.

2. OnTnyeckme MeTobl NCCNEAOBaHNS ANCTIEPCHBIX CUCTEM, OCHOBaHHbIE Ha PaCCesHUM 1
MOrNoWeHNN cBeTa B ANCMNEPCHbIX CUCTEMaX: YbTPAMUKPOCKOMNKUS, HedhenomMeTpusi,
cnekTpodooToMeTpus, TypbuanMeTpusi, MeToa ANHaAMMYECKOro CBETOPACCESHUSI.

3. CeonMeHTaLMOHHO-AMGY3NOHHOE paBHoBecue NeppeHa-bonbumaHa. SkcnepnMeHTanbHoe
onpegeneHune Yiucna Aesoragpo.

Bunert 8

1. Ancopbuns Ha TBepoOM ancopbeHTe u3 pacTBOpOB.

2. ONEeKTPOKMHETUYECKIE CBOMCTBA KanUNSPHBLIX CUCTEM, MOBEPXHOCTHAS MPOBOANMOCTb U
CBEpPXMNPOBOANMOCTb. DNEKTPOoaNanuna.

3. Aspo3onu. Ycnosus obpasoBaHms 1 METOAbI NMONyYeHUs. YCTOMYMBOCTb 1 paspyLieHme
aspo3onen. ANeKTpopopes, NOTEHUMAN 0OCAXAEHNS U TEPMOCUN3NYECKUE SABNIEHNS B a3P030N5X.
Bunet 9

1. NoHoobMeHHMKU. Ponb 06MeHHOM afcopbumm B NOYBOBEAEHUN, NP XMMUYECKUX crocobax
BOLOOYUCTKMN.

2. Passutne npencraBneHns o CTPOEHUM OBONHOIO 9NEKTPUYECKOro cnos: Teopumn "'enbMmronbua,
N'yn-HanmeHa, ltepHa. OnekTpoknMHeTMYeCKMiA (A3eTa-) noTeHuman.

3. YCTON4MBOCTb NMMOPOBHBIX AMCMEPCHBIX CUCTEM: KUHETUYECKAs 1 arperaTBHas,
cTabunuaupytoulee neincTene ABOMHbIX ANddY3HbIX CNOEB MOHOB, aacopPOLMOHHO-CONbBATHbLIE CNIOU
MAB kak ¢pakTop CMNbHOM cTabunmusauun.

Bunet 10

1. dnekTpokanunnapHole seneHuns. ['mnepgunbTpauns

2. NNnocpunbHble n nnodobHble cnuctembl. Kputepuii PebnHaepa camonpons3sonbHOMo
ancneprmposaHus gas.

3. SBneHue TUKCOTPOMUK, poib TUKCOTPOMUNN B TEXHOJTOTMYECKKNX NMpoLeccax.

Bunet 11

1. SIBneHme cmaumeaHuns. Kpaesoi yron, pabota aareaum, Tennota CMa4ynBaHms - KONMYECTBEHHbIE
XapakTepucTnku cmaymsaHus. YpasHeHue KOHra - Jlannaca.

2. MuuennsipHble pacteopbl. KKM. OcobeHHOCTV M3MEHEHNS CBOMCTB PacTBOPOB
Muuennoobpaaytowmx MAB ¢ U3BMEHEHNEM UX KOHLIEHTPALWN.

3. MNoBepPXHOCTHbIM NMNAa3MOHHbI Pe3oHaHC AN AncnepcHbix cucteM. Okpacka KONNouaHbIX CUCTEM.

Bunet 12

1. [oBEPXHOCTHO-aKTUBHbIE N MOBEPXHOCTHO-NHAKTMBHbIE BelwecTsa. Ceonctea MNMAB n nx
Knaccudomkaums (no COCTOSHUIO B pacTBOpax 1 No MEXaHU3My OENCTBUS).

2. BzaumogencTtemne 4yacTtuy, B ONCNepCHbIX CUCTEMAX. O6pasoBaH|/|e nepnogn4ecknx KonnonagHbIix
cucteM. PacknuHuBarolwwee agasneHune no ,ﬂepﬂrMHy.
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3. dndhdoy3ns B KONNOMAHbBIX CUCTEMAX, 3aKOH Puka. 3aBNCMMOCTb KoadhdpuumeHTa andodyanm ot
pa3MepoB 4acTul, 3aKOH DNHWTENHa, ypaBHeHne DitHWTenHa-CMOonyxoBCKOro.

7.1. OcHoBHas nuTeparypa:

1.WykunH E.O. KonnongHas xmmus: yueb. ans cTyaeHToB By30B, obyyatowmxcs no cnew. "Xumus " v
HanpasneHuto "Xummng" / E. [. WykuH, A. B. MNepuos, E. A. AMenunHa; Mock. roc. yH-T. 4-e nag., ucnp.
Mocksa: Bbicw. wk., 2007. 443 c.

2.®puppuxcbepr O.A. Kypc konnongHon xummm. Jlane, 2010. - 385 c.

3. ®puppuxcbepr O.A. Kypc KonnonaHon xmmmmn. [OnekTpoHHbIn pecypc] ?4-e naa., ucnp. u
non..?CaxkT-MNeTtepbypr [u ap.]: NaHb, 2010.7416 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4027

4.MNpakTnyeckoe pykoBOACTBO K nabopaTopHbiM paboTam no KONTOUAHON XMMUK: [ANs CTYAEHTOB
XmMmmnyeckoro goakynbteta) / KasaH. ([pusonx.) gpegep. yH-T; [COCT.: K.X.H., gou. M. A. 3uraHwuH n
Ap.; Hayy. ped. - o.x.H., npodp. b. H. ConomoHoB].?KasaHb: KasaHckuin yHueepcutert, 2012.789 c.

5.M'enbpman, Mapk Nocudposuy. KonnongHas xumMus: [y4ebHVK Ons CTYAEHTOB TEXHONOMMYECKMX
BbiCMX y4ebHbIX 3aBefeHui] / M. M'enbcpman, O. Kosanesuy, B. KOctpartos.?A3a. 5-¢,
ctep..?CankT-lMeTepbypr [u op.]: NaHb, 2010.7332 c.

6.Menbdoman M.U. Kosanesny O. B. KOctpatos B.I1. KonnonaHas xumus. [9nekKTpoHHbIA pecypc] -
5-e ctepeoT. n3a. - CankT-MNetepbypr.: laHb, 2010. - 336 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4029

7.'enbdoman M.W., KnpcaHosa H. B., Kosanesuy O. B., Canuwesa O. B. lNpakTnkym no KonnongHom
XUMUK. [DNeKTPOHHBIN pecypc] - CaHkT-MeTepbypr.: JlaHb, 2005. - 256 ¢. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4033

7.2. lononHutenbHasa nuteparypa:

1.Kpyrnskos, .M. ®uaunyeckas n konnongHas xmmus : y4eb. nocobre ans ctyaeHTos. / . M.
Kpyrnsikos, T. H. Xackosa .? M. : Beicw. wk., 2005.7 317 c.

2. WykwuH, E. . KonnongHas xumns : yuebHuK ons 6akanaBpos : ANs CTYOEHTOB BbICWIMX YYEOHbIX
3aBefeHniA, obyyarowmxcs no cneunanbHocTsaM "Xummsa" n HanpasneHuo "Xumms" / E. L. WyknH,
A.B. lNepuos, E.A. AMenuHa .? 7-e n3g., ucnp. un gon. ? M: lOpanT, 2013 .7 443 c.

3. Mycnumog, P. X.KonnongHas xumns B npoLieccax U3BneyeHms HedpTu 13 nnacra : yuebHoe
nocobue / P. X. Mycnumos, . A. WanowHwnkos ; Akagemusi Hayk Pecnybnukun TatapcTtaH .? KasaHb
: ®@aH, 2006 .? 155 c.

7.3. UHTepHeT-pecypcCbl:

Bonpocbl n 3aga4n no kypcy - http://www.unn.ru/books/met_files/Zamyshlyayeva.pdf
KOHCNeKT nekuwuia - http://rudocs.exdat.com/docs/index-516160.html

npeseHTauns nekummn - cheminst.ksu.ru/vvg

y4ebHukn - http://www.ph4s.ru/book_him_phys.html

y4yebHukm - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.3

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHune gucunnnuHel "KonnongHas xmmMms" npeanonaraeT Ncrnoib3oBaHMe cneayouwero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

npuobpeTeHo coBpeMeHHoe 060pyLoBaHNE AN 3YHEHNSI CBONCTB AMCMNEPCHbBIX CUCTEM B paMmKax
Mporpammbl passutus KOY: tutpatop, cnekTpodoToMeTpbl, pedppakToMeTp, MyTHOMED,
KOHOYKTOMETPbl, UICTOYHUKM TOKA AN15 aNeKTpodhopesa 1 3nekTpoocmoca.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHutio 020100.62 "Xumunsa" n npopunio NoarotToskn XrMms BbICOKOMONEKYNAPHbIX U
3N1EMEHTOOPraHN4eCcknx coeANHEHNN .
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