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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk B.B.
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk 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 pasgen " C3.5.8 MNMpodeccrmoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 020201.65 dyHOameHTanbHas 1 npuknagHas XMMns 1 OTHOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcsamBaeTcs Ha 3 kKypce, 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:

Pacwudcpposka
npuobpeTtaemMor KOMNETEHLUN

3HaeT OCHOBbI TeopPUN (PyHOAMEHTaNIbHbIX pa3anenos XMMmn

Lndop KomMneTeHUUn

MK-11 (Npex e BCero HeopraHN4eCcKon, aHanMTU4eCcKon,

(npodheccunoHanbHbie OpraHn4eckom, oM3n4YECKON, XMUN BbICOKOMONEKYNSPHbIX

KOMNeTeHLmm) COEeOVHEHWIA, XMMMKN BMoNornyeckmx 06 bEKTOB, XMMNYECKONA
TexHonoruun) (MK-11);

MK-15 BnageeTt Metonamm permctpaumm n obpaboTtkm pe3ynbtaTtoB

(MpOCPEcCHOHaNbHbIG xmmﬂquKmx 3£cne EMeHTOpB (LlI'IK - 15)'p i

KoMMeTeHuunn) P ’
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk B.B.

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-17 cnocobeH Ha Hay4YHOW OCHOBE OpraHn3oBaTb CBOW TPyQ,
CaMOCTOSITENIbHO OLLEeHUTb pe3ynbTaTtbl CBOEW OEATENbHOCTU
(npodheccunoHanbHble 7 Dab
KOMMETEHLINN) BNlafieeT HaBblkaMi CaMOCTOATENbHOW PabOTl, B TOM YnCne B
chepe nposeeHNs HaydHblx uccnegosanui (MK-17);
3HaeT OCHOBHbIE 3Tarbl 1 3aKOHOMEPHOCTW Pa3BUTMSA
AK-5 XMMWYECKON HayKn, UMEET NpeacTaBneHns 0 CUCTEME
HAOAMEHTaNbHbIX XMMUYECKNX MOHATUIA 1 MET rMYyeckmx
(MpocpeccnoHabHbIe gz:ynelﬁos xma;mm doopMm 1 ace:Touog Hay4yHOro eno%ﬂc;,:i?/m v?f
KOMreTeHuun) » POP y ’

ponu B 06weobpasoBaTenbHO NPOGecCnoHanbHOM
nogroroske xvmukos (M1K-5);

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

3a4a4u KonnougHom XmmMmm, OCHOBbI COBpPEMEHHDbIX I'Ipe,D,CTaBJ'IeHI/IVI O ONCMNEepCHOM COCTOAHUIN Ten n
0cobbix cBOMCTBAX MOBEPXHOCTHbIX CNoEeB N ONCNEPCHbIX CUCTEM, BKNOYas
MONeKynapHO-KMHETN4YeCKne, onTtnyeckmne, anekTpmndeckmne, MexaHm4yeckme (peOJ'IOFI/I'-IeCKI/Ie)
CBOWCTBA; 3Ha4YeHne NOBEPXHOCTHbIX ABNEHUI ON9 ONTUMU3aUNU N I/IHTeHCI/IqOI/IKaLl,VII/I
TEXHOJIOrn4eckmx npoLeccoB B NMNPOMbIWIEHHOCT N CENbCKOM X0351CTBE, B reonoruu,
no4yBoBeEHNN, 6I/IO}'IOFI/II/I, MegnunHe n 3KOoornn.

2. IONXeH yMeTb:

OpUEHTNPOBATLCS B NPobrieMax CoOBPEMEHHOI KONNOWAHOW XMMUMW, B YACTHOCTM, YCNIOBUAX
BO3HWKHOBEHWS OMCMEPCHbIX pas, NX YCTOMYMBOCTM U 0COObIX CBOACTBAX, a TakXe pas3BUTus
reTeporeHHbIX CTPYKTYP C pasfiMyHbIMK MO CBOEV NpUpoae MexXdiasHbiMM NOBEPXHOCTSMU pasaena.

3. 0OMXEeH BnageTb:

NpPakTn4eCKknMMn aKkCnepmnmMeHTaibHbiIMi HaBblkaMn MO N3YHEHUIO 0CO0bbIX CBOWMCTB ONCNepCHbIX
CNCTEM, MO NCMNONb30BAHUIO HpOCTGVILLIVIX don3nyecknx I'IpVI6ODOB Onsa aTon uenu.

pewartb pasfiMyHble NPo6eM HayKun, TEXHUKM U MPOMbILNIEHHOCTH, CeNTIbCKOro X03sicTBa

4. CTpyKTypa u cogepxaHve AUCLMUMNINHBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 5 ceMecTpe.

CyMmMapHo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucumnianHe/ Moaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk B.B.

Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn":')v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex vmI'IpaKmqecKueHa6opaTop|-|b|e
u 3aHATUA paGOTbI
Tema 1. BeeneHwe.
CopepxaHue,
1. [oCHOBHbIE 3a4a4n 1 5 1 2 0 0
onpepneneHune
KONNIOMOHON XUMUW.
Tema 2.
2. |loBepXHOCTHblE 5 2-3 4 0 3
ABNEHUS 1 agcopobums.
Tema 3.
ALncopbunoHHbIE CoK U
3. |[nx BNnsaHMe Ha 5 3-4 4 0 9
CBOMCTBA OMCNEPCHbIX
CUCTEM.
Tema 4. dnekTpuyeckne
CBOMCTBA OMCNEPCHbIX i
4, CUCTEM. 5 5-7 4 0 6
Tema 5. ObpasoBaHue, KOHTPO/bHAas
CTPOEHUE 1 paboTta
. YCTONYMBOCTb 0 / 2 0 0 oTyer
ONCNEPCHbBIX CUCTEM.
Tema 6. YCTONYNBOCTD
NMOCPOBHBIX
6. [AMCnepcHbIX CUCTEM: 5 8 2 0 3
KMHeTn4yeckas u
arperaTuBHas.
Tema 7. Koarynauus
rmapodobHbIX 30nel
7. ANeKTponmMTamu, 30HbI 5 ° 2 0 3
Koarynaumu.
Tema 8.
CTpykTypoobpasoBaHue
Peonorunyeckune n
8. CTPYKTYPHO-MexaHunyeckmne 5 10 4 0 6
CBOMCTBA OMCNEPCHbIX
cUcCTeMm.
Tema 9. Ontnyeckue
9. |cBOCTBA KONMOUOHbIX 5 11 2 0 3
CUCTEM.
Tema 10. KOHTPONbHas
10. MOJ'IveKyJ'IﬂpHO-KVIHeTVI‘-Ie(,KVI% 12 5 0 3 paboTta
CBOMCTBA OMCNEPCHbIX oTyer
CUCTeM.
PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Bl VHHBEPCHTET

CtpaHnua 5 ns 15.
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)

opbauyk B.B.

Buabl n yachbl

ayauTopHOM paboThbl,

Pasnen
Henens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.ulc\:nuunlv;nbll CemecTpl oot rpa (8 vacax) y ompg; o
oAy Nekunn MpakTnyecknellaboparopHbie
L 3aHATUSA pabotbi

Tema . Ntoroeas aK3ameH

5 0 0 0
doopma KOHTpoOns
Ntoro 28 0 36

4.2 CopepxaHvue JUCLUMNMUHDI
Tema 1. BBepeHune. CooepxaHue, OCHOBHbIE 3a4a4v v onpeneneHne KonnounaHou XuMnum.

PernctpaunoHHbIn Homep 7

CtpaHwnua 6 ns 15.
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk 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

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
Il YHH

Crtpanuua 7 us 15. — o
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk 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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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

" |yCTON4YMBOCTb

Tema 5. ObpasoBaHue,
CTPOEHMe "

ONCMEePCHbIX CUCTEM.

noaroToBka K
KOHTPONbHOW
paborte -
n3y4yeHune
TEOPETNYECKOro
NEKLUMOHHOrO
maTtepuana no
Temam 1 - 4. -
npopaboTka
TEOPETNYECKOro
maTtepuana
(KOHCNEKTHI
nekumn,
OCHOBHas n
[ONoNHUTENbHAs
nuteparypa),

KOHTPO/NbHas
paboTta
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odbopmneHne
pe3ynbTaToB
nabopaTtopHoOro
NpakTUKyMa.

15

oT4yet

10.

Tema 10.
MonekynsipHO-KNHEeTnYE(
CBOMCTBA OUCNEPCHbIX
CUCTEM.

)KVI%

12

noAroToBkKa K
KOHTPONbHOW
paboTte
noAroToBkKa K
KOHTPONbHOW
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n3yyeHme
TeopeTn4eckoro
NEKLUMOHHOrO
maTepvana rno
Temam 5 - 10. -
npopaboTka
TeopeTn4eckoro
maTtepuana
(KOHCNEKTHI
nekumn,
OCHOBHas n
[ONoNHUTENbHAas
nuteparypa),

15

KOHTPO/NbHas
paboTta
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nabopaTtopHoOro
npakTukyma.

oT4yert

NTtoro

44

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

PernctpaunoHHbIn Homep 7
CtpaHnua 9 ns 15.
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Mporpamma ancumnnuubl "KonnongHas xumna"; 020201.65 dyHaameHTanbHas v npuknagHas xmmus; npodeccop, A.H. (npodeccop)
opbauyk B.B.

Pa3bop TMNNYHbIX 3a0a4 KONMOWOHON XMW, BCTPEYatoWmMXcs Ha NpakTuke: B Hay4Hol paborTe,
MeauuunHe, bbITy, CTPOUTENBCTBE, CENIbCKOM X035IACTBE, NULLEBOI, FOPHOPYOHON 1
HedgoTenobbiBaoLWen NPoMbIWIEHHOCTU. JTabopaTopHbie paboTbl MO U3YHEHUIO OMCMNEPCHBIX CUCTEM
Ha COBPEMEHHOM Hay4HOM 060pyaoBaHMM C NPUMEHEHNEM KOMMbIOTEPHOM 06paboTkn pesynbTaTos.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue. CopepxaHune, OCHOBHbIE 3a4a4yv v onpegeneHne KonnonaHom XMmmmm.
Tema 2. [NoBepXHOCTHbIE SIBNEeHUsi 1 apcopouums.

Tema 3. ABCOpOLMOHHbIE CNIOM N UX BIIMSIHUE Ha CBOMCTBA AUCNEPCHbIX CUCTEM.

Tema 4. dnekTpuyeckme CBOMCTBa ANCMNEPCHbIX CACTEM.

Tema 5. ObpasoBaHue, CTPOEHUE U YCTOMYNBOCTb AUCMEPCHbIX CUCTEM.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

1. ¢pasbl? 2. KakoBo MUHUManNbHOE Yncno as B gucnepcHom cucteme? 3. Ckonbko cyuwecTsyeT
TUMNOB ANCMNEPCHBIX CUCTEM Mo obpasyowmm nx pasam? 4. MNMoyvemy npomcxoant agcopbuns?
OnnwnTe MONEKYNSPHbIA MexaHn3M. 5. HeM n3bbiTo4yHas NMOBEPXHOCTHAS SHEPrNSt CUCTEMDI
OTNNYaeTCs OT SHEPruM cucTemMbl? Ha ka-kme Bknagbl MOXHO pa3fennTb Kax bl U3 3TUX BUOOB
aHeprum? 6. MNMoyemy paboTa nNo yBennyeHunto obbema cuctembl U paboTa no yBeNUHEHUo
MOBEPXHOCTM CO-CTaBNSAOWMNX ee ¢pa3 BXOAAT C pa3HbIM 3HAKOM B YpPaBHEHME AN U3MEHEHMS
BHYTPEHHEN aHep-rnun cuctembl? 7. [loyeMy B ypaBHEHUE 07151 UBMEHEHUS BHYTPEHHEN SHeprum
CUCTEMbI BXOOUT CYyMMa NPOU3Be-AeHNA XMMUYECKNX MOTEHLMANO0B KOMMNOHEHTOB HA N3MEHEHWE
ymcna ux monen? 8. Yto Takoe KOIPAPULMEHT MOBEPXHOCTHOrO HaTaxeHma? 9. Kak ceBs3aH
KO9(hPULMEHT NOBEPXHOCTHOIO HATSXEHNS ¢ aHeprueit [mbbcea (Menbmronbua)? 10. Yem nonHas
yLenbHas NOBEPXHOCTHAS SHEPrnsi OTIMYaeTCs OT YAeNbHOM CBOOOAHOW NOBEPX-HOCTHOW SHEpPrnm?
11. KakoBbl pas3nuyng B TemnepaTypHOn 3aBUCUMOCTW MOSTHON yAeNbHOW MOBEPXHOCTHOW SHEPrumn un
yZenbHolh cBO6OAHON NOBEPXHOCTHOM aHeprun? 12. MNoyeMy npu pacyete KoaduumeHTa
MOBEPXHOCTHOIO HATSXEHNS NO AAaHHbIM 3KCMepuMeHTa ¢ pamkon [ionpe onvHa nepemelaemon
npoBonoku yasameaetca? 13. Pacnonoxure cnegyowme sewectsa B Nopsake BO3pacTaHms
KoagodomumMeHTa NOBEPXHOCTHOrO HaTAXEHUS: pTyTb, rekcaH, soga. 14. Kakune KoaghqouLmMeHTbI
MOBEPXHOCTHOrO HaTSAXEHMS HYXHO 3HaTb, YTOObI paccymTaTb KO3(P-PULIMEHT MOBEPXHOCTHOMO
HaTSXeHWs Ha rpaHuue pasgena gpas XuaokocTb- XUAKOCTb B CUC-TEME U3 OBYX HECMELMBAOLWNXCS
xwnpgkocten? Kak HasblBaeTCs COOTBETCTBYHOWEE ypaBHeHne? 15. KakoB 3HaKk KOCMHyca KpaeBoro
yrna gns Kkannav XuokKoCTu, CTSHYTOW CUnaMm NOBEPXHOCTHO-TO HATSXEHUS, HanpuMep: Ansg Kkanim
pTYTU, Nexauwen Ha gepeBsHHON NOBEPXHOCTU? 16. HeMy paBeH KOCUHYC KpaeBoro yrna B yCnoBusx
HEOrpaHNYeHHOro pacTekaHns XnakocT Ha TBepaom Tene? 17. MNoyemy pabota KOresmm XnaKocTu
B ABa pasa 6onblue yaenbHO NOBEPXHOCTHON CBOOOLHOM SHEPTM HA rpaHMLE XUOKOCTb-ra3?

OTYeT , NPUMEPHbIE BOMPOCHI:

MuCbMEHHBI 0T4eT 06 MTOrax BbIMOMHEHHbIX NabopaTopHbIX paborT.

Tema 6. YcTonumBoCTb NMOPOOHBIX AUCMEPCHBIX CUCTEM: KUHETUYECKAs U arperatuBHasl.
Tema 7. Koarynaums ruapopo6HbIX 30M1ei INeKTPONUTaMm, 30Hbl Koarynsiuum.

Tema 8. CTpykTypoo6pa3oBaHue. Peonormyeckme u CTpyKTypHO-MeXxaHM4yeckue CBOMCTBa
OUCTMEePCHbIX CUCTEM.

Tema 9. OnTUYecKkne CBOMCTBA KOMTOUOHbIX CUCTEM.
Tema 10. MonekynsipHO-KMHeTUYECKME CBOMCTBA AUCMEPCHbIX CUCTEM.
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:
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Bunet 1 1. lNoBepxHOCTHOE HaTSAXeHWE Ha rpaHnLe pasaena AByx xXuakocTen. MNpasuno AHTOHOBA.
2. Camonpomr3BosbHble NPOLIECCH HA FpaHuue pasnena goas. AncopbunoHHoe ypaBHeHue 'mbbea. 3.
BrnvsiHue anekTponnToB Ha aNEKTPOKMHETUYECKUIA NOTEHLUMaNn CTPOEHNS OBOMHOrO 3/1eKTPUYe-CKoro
cnog. lNepeszapsiaoka nosepxHocTu. bunet 2 1. dnotaums. 2. YpaBHeHe N30TepMbl
MOHOMONEKYNSIPHOI ancopbunn NeHrmopa. OnpeaeneHne npenenbHok aacopbumm n MonekynsipHbIX
KOHCTaHT aacopbLMOHHbIX CNoeB (Mnowanmn 1 ocesoi anvHel monekynbl MAB). 3. Koarynsauus
rMapPOgOOBHbIX 30Nei aNeKTPoONnTaMmn, 3aKkOHOMEePHOCTH koarynsuun, npasuno Wynbue-apaw,
saBneHne 3oH koarynauuun. bunet 3 1. KanunnapHoe naeneHue, 3akoH Jlannaca. 3aBuCMMOCTb
NaBNeHNs HaCbIWEHHOro napa oT Kpu-BMU3HbI MOBEPXHOCTU. 3akoH ToMmcoHa (KenbsuHa). 2.
YpaBHeHus IByXMEPHOro COCTOSIHMSA BelecTsa ans manopacTsopumbix [MAB Ha noBEPXHOCTY BOAbI.
Becbl JleHrmiopa. Kpusas cxatusi u ctpoeHne aacopbumoHHbix cnoes. 3. Ponb amynbratopa,
obpauweHmne ¢as amynbcun. Kputnyeckme aMynbcum.

OTYET , NPUMEPHbIE BOMPOCHI:
MUCbMEHHBI 0T4eT 06 MTOrax BbIMOHEHHbIX NabopaTopHbIX paborT.
Tema . UToroeasi popma KOHTpons

[MprMepHble BONPOCHI K 9K3aMeHy:

MNporpamma nabopatopHOro NpakTuKyma.

Tema. NoBepXHOCTHbIE SIBNEHUS U aacopbums.

Pabota 1. Ancopbuuns MNAB 13 pacTBopoB Ha rpaHuLe pasgena Boaa-Bo3ayx.

Pabota 2. ViccnenosaHve TemnepaTtypHOi 3aBUCMMOCTU MOBEPXHOCTHOrO HATSXXEHUS XUAKOCTENA.
PaboTta 3. [loBepXHOCTHOE HaTsXeHne BOoOHbIX pacTtsopos NAB.

Pabota 4. Ancopbuust NAB 13 pacTBopoB 1 onpeneneHne yaenbHom NoBepxHOCTN aacopbeHTa.
Pabota 5. Ancopbuust Ha TBEPLOI MOBEPXHOCTM

Tema. OnekTpuyeckne CBONCTBA ANCNEPCHbBIX CUCTEM.

Pabota 1. OnpeneneHne anekTPOKUHETMYECKOrO NOTEHLMana METOLOM 3ekTpochopesa.
PaboTta 2. iccnenosaHne anekTpoocMoca Yepes nopucTyo Membpany.

Pabota 3. OnpeneneHne n30anekTpnYeckomn To4Kmn 6enKoB.

Tema. Obpa3oBaHne, CTPOEHME M YCTONYNBOCTb ONCMEPCHBIX CUCTEM.

Pabota 1. Nony4yeHne KONNOMAHbIX CUCTEM W ONpeLeneHne nopora Koarynsuum.

Pabota 2. N3y4eHne muuennoobpasosaHus B pacteopax MAB 1 onpeneneHne KKM.

Tema. CTpykTypoobpasoBaHue. Peonormyeckne n CTpyKTypHO-MexaHn4eckme CBOMCTBa ANCNEPCHbIX
CUCTEM.

Pabota 1. OnpeneneHne CTPYKTYPHOW BS3KOCTU PaCTBOPOB XenaTuHbI.
Tema. OnTnyeckme cBONCTBA KONMOUOHbIX CUCTEM.

PaboTta 1. OnpegeneHne KOHUEHTpaLUM AMCNEePCHbIX YacTUL, B 305X KaHUdponu 1 xnopuaa
cepebpa ¢ NoMoLLbIO HEPENOMETPUN.

Tema. CegmmeHTaUNOHHO-ANAAY3MOHHOE PaBHOBECHE.
Pabota 1. CeanMMeHTaUMOHHbIA aHanns.

CamoctositenbHas pabota ctyneHToB (CPC) BkioyaeT cneaytowme Buabl:
- U3y4YeHVe TeoPEeTNYEeCKOro NeKUMOHHOMo MaTepmnana;

- NnpopaboTka TeopeTM4eckoro Matepuana (KOHCNeKTbl NeKLNA, OCHOBHAs U OOMNONHUTENbHAS
nuteparypa),

- ochopmneHne pesynbTaToB n1abopaTopHOro NpPakTUKyMma.

BOMPOCHI 4719 KOHTPONA CAMOCTOSATETbHOW PABEOTbI CTYAEHTOB ( MPUMEPHI ):
1. gpasbl?

2. KakoBO MMHUManbHOE Yncno gas B gucnepcHom cucteme?

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

4. MNMoyemy npoucxoout agcopbumnsa? OnuwmnTe MONEKYNSPHbBIA MEXaHU3M.
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5. YeM n3bbIToYHas NOBEPXHOCTHAS SHEPrnsi CUCTEMbI OTIMYAETCS OT SHEPrumn cuctemol? Ha ka-kue
BKNadbl MOXHO pasfennTb Kaxablii U3 3TUX BUOOB SHEPrum?

6. Noyemy paboTa no yBenmyeHnto ob6bema cuctembl 1 paboTa no yBenmYeHMo NoOBEPXHOCTY
CO-CTaBngaWMX ee dpad BXOAAT C pasHbiM 3HAKOM B ypaBHEHME AN UBMEHEHUNS BHYTPEHHEN
SHEp-rnn CUCTEMbI?

7. MoyeMy B ypaBHEHUE 0151 UBMEHEHWSI BHYTPEHHEN SHEPrMN CUCTEMbI BXOAUT CyMMa
NPOWN3BeE-AEHNIA XMMNYECKUX NOTEHLMANOB KOMMNOHEHTOB HA N3MEHEHMWE YMCna UX MONein?

8. UTo Takoe KoahpMUMEHT NOBEPXHOCTHOrO HATSAXEHNA?
9. Kak cBs3aH K03dhdMLUMEHT NOBEPXHOCTHOIO HaTsXXeHns ¢ aHepruei 'mbbca (Menbmronbua)?

10. Yem nonHas yaenbHas NOBEPXHOCTHASA SHEPrns OTAMYAETCS OT YAeNbHOW CBOOOAHON
NOBEPX-HOCTHOW 3Heprumn?

11. Kakosbl pasnuyns B TemrnepaTypHOn 3aBUCUMOCTM MOSTHON yAeNbHOW MOBEPXHOCTHOW SHEprumn v
yAenbHoOW CBOBOOHON NOBEPXHOCTHOM SHEpPrum?

12. Noyemy Npu pacyeTe KOaghpULMEHTA NMOBEPXHOCTHOIO HATAXEHMWS MO AaHHbIM 3KCNEpPUMEHTa C
pamkon [lionpe onvHa nepemeLwaemon NpoBookn yaBansaeTca?

13. PacnionoxuTte cneayoume BewecTsa B Nopsaake Bo3pacTaHns KoaguumeHTa NoBepXHOCTHOro
HaTSXeHWs: PTyTb, FrekcaH, Boaa.

14. Kakme Ko3gohULMEHTbI MOBEPXHOCTHOMO HATSXEHNS HYXHO 3HaTb, YTOObI paccunTatbh
KO9(h-pMLIMEHT MOBEPXHOCTHOrO HATSXXEHMS Ha rpaHuLe pasaena gas XnokocTb- XMAKOCTb B
CUC-TEME M3 [IBYX HECMELIMBAIOLNXCS XNOKOCTeN? Kak Ha3blBaeTCs COOTBETCTBYIOWEE YpaBHEHNE?

15. KakoB 3Hak KOCUHyca KpaeBoro yrnia Anst Karnim XUaKocTuh, CTSHYTOW CuiamMm NoBepPXHOCTHO-TO
HaTSXXEHUs, HaNnPUMep: ANs Kanaum pTyTy, nexaten Ha 0epeBsSHHON NOBEPXHOCTMN?

16. YeMy paBeH KOCVHYC KpaeBoro yrna B yCNnoBUSAX HEOrPaHUYEHHOro pacTekaHns Xuakoctu Ha
TBEPOOM TEne?

17. Moyemy paboTa Koreaunm Xuokoct B ABa pasa 6onblue yaenbHOM NOBEPXHOCTHOW CBOOOLHON
SHEeprun Ha rpaHnLue XnaKkocTb-ras?
NMPNMEPBI BUNTETOB K 9K3AMEHY

Bunert 1

1. [loBEpPXHOCTHOE HaTAXEHWNE Ha rpaHuue pasgena aByx XuakocTtein. [Mpasmno AHTOHOBA.

2. Camonpomn3BonbHbIE MPOLIECCHI HA rpaHuLe pasgena gas. AacopbumoHHoe ypaBHeHme ['nbbcea.
3. BnusiHne anekTponnToB Ha 9NEKTPOKUHETUYECKUIA MOTEHUMAN CTPOEHNS ABOWHOMO
anekTpuye-ckoro cnos. MNepesapsanka NOBEPXHOCTN.

bunet 2

1. dnortauums.

2. YpaBHeHMe 130TepMbl MOHOMONEKYNSIpHON aacopbuun JleHrmiopa. OnpeaeneHne npenenbHoi
aacopbumnn 1 MoNeKkynsipHbIX KOHCTaHT aacopPOLMOHHbBIX CNOeB (MNowaamn 1 0CeBol ANIHbI
monekynbl [MAB).

3. Koarynaums ruopodobHbIX 30M1€i aneKTponnTammn, 3akOHOMEPHOCTY Koarynsuum, npasnno
Wynbue-apaw, sBneHne 30H Koarynauum.
Bunet 3

1. KanunnspHoe nasnexue, 3akoH Jlannaca. 3aBMCUMOCTb AaBNeHNs HACbIWEHHOro napa ot
KpW-BM3HbI NOBEPXHOCTW. 3akoH TomcoHa (KenbeuHa).

2. YpaBHeHUs OBYXMEpPHOro COCTOSIHUS BelecTsa Ans manopactsopumblx NMAB Ha noBepxHOCTH
BoAbl. Becbl JleHrmiopa. KpvBas cxatums 1 cTpoeHne aacopbumOoHHbIX CNOEB.

3. Ponb amynbratopa, obpauweHne das amynscum. Kputnyeckue amynbcuum.

7.1. OcHOoBHas nuTeparypa:
1. WykuH E. L., MNMepuos A.B., AMenuna E.A. KonnongHasa xumuns. M.: Beicwas wkona. 2007. 444 c.
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2. ®puppuxcbepr O.A. Kypc konnongHoi xummm. JlaHb 2010. 385 c.

3. MpakTnyeckoe pykoBoACTBO K nabopaTopHbiM pabotam no KonnonaHon xummn. KazaHb. KOY
2012 - 90c.

4. Nopbauyk B.B. MNpe3eHTauun nekumii, nporpamma Kypca, BOnpochl /it CAMOKOHTPONSI.
http://cheminst.ksu.ru/vvg/

5. Y4ebHble MaTepuanbl No KONNOUAHON XMMUK. XuMmndeckuin goakynbtet MIY.
http://www.chem.msu.ru/rus/teaching/colloid.html

6. Mopbayyk B.B., 3arymeHHoB B.A., CupoTkuH B.A., Cycnos [.A., HukntuH E.B. lNMpakTnyeckoe
PYKOBOACTBO K nabopartopHbiM paboTtam no KonnonaHon xmmmu. (Ons cTyoeHTOB XMMUYECKOTrO 1
buonorunyeckoro takynbtetos). hitp://www.kpfu.ru/docs/F1471859998/chemPHO03.pdf

7. Bukuneguns. KonnongHas xumus. http://en.wikipedia.org/wiki/Colloid_chemistry

8. KonnongHasa xumns. Kadoenpa konnongHom xumuun. PXTY um. [1..MeHoeneesa.
http://colloid.distant.ru/

7.2. lononHutenbHasa nuteparypa:

1.Botoukun C.C. Kypc konnongHon xumun. M.: Xumns. 1976. 512 c.

2.Mytnnosa .. PykoBOACTBO K NpakTUY4ECKUM 3aHATUSM NO KONNOUAHOM Xxumun. M.: Bbic-was
wkona. 1961. 342 c.

3.MpakTnyeckoe pykoBoaCTBO K nabopatopHbiM paboTam no KonnonaHon xummn. Yactb 1. KasaHb:
KI'Y. 2000. 52 c.

4.MNpakTnyeckoe pykoBOACTBO K nabopaTtopHbIM paboTam no KonnonaHon xummn. Yactb 2. KasaHb:
KI'y. 2001. 36 c.

5.®ponos O.I". Kypc konnongHon xummnn. M.: Xummg. 1989. 462 c.

7.3. UHTEepHeT-pecypcChbl:

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

npeseHTaumns nekumin - cheminst.ksu.ru/vvg

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

y4ebHukn - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.3

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COrNacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHve gncuunnuHbl "KonnomaHas xmMumsa" npegnonaraeTt UCnonb3oBaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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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.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BIO 1 y4ebHbiM nnaHoM no
cneumanbHocT: 020201.65 "®yHoameHTanbHas U NpuknagHas xmMma" 1 cneumnannsauum
AHanutuyeckas Xumns .
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