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Pabouas mporpamma ITUCHUIUTHHBI aKTyalU3WpOBaHa Ha 3acelaHuu Kadeapbl BEICOKOMOJIEKYISIPHBIX
COCIMHEHHH M 00IIeH XUMHUUYECKON TEXHOJIOTHH MPOTOKOJI OT «05» mronst 2017 1. Ne 8
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2. [lenb 1 MECTO TUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOTrpaMMbl 9
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(c opuenmayueti Ha Kapmovl KOMNemMeHyuti)

B pe3ynbrate ocBoeHMs 00pa30BaTeIbHON MPOrpaMMbl 00 yUYaIOUIUIICS T0JKEH OBJIA/IETh
CJIEYIOIIMMU PE3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Ilepeyenn MuIaHNpPyeMBbIX pPe3yJIbTATOB 00yUeHHs MO TUCIHUILINHE, COOTHECEHHBIX C
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpPaMMbl

Pe3ynbrarel 00yueHus

dopmupyemast KoMIeTeHIus (C
YKa3aHHUEM KoJa)

Mc4ya
-HUC

3HaHUA

TECOPETUIECCKNE OCHOBEL 0a30BBIX
XUMHUYCCKUX JUCHHITIINH

OIIK-1 c1oco6HOCTBIO
BOCIIPHHHUMATh, Pa3BUBATh U
UCIIO0JIb30BaTh TCOPETUUCCKUE
OCHOBBI TPAJAUIIUOHHBIX M HOBBIX
pa3aeiioB XUMUU IIPU PELICHUN
poheCCHOHATBHBIX 3a1a4

CTaHJAPTHBIC METOJIbI MTOJTYYCHHS,
UACHTU(DUKAIIMH U UCCIICIOBAHUS
CBOWCTB BEIIIECTB U MaTEPHAJIOB,
npaBuiia o0paboTKH B 0(hOPMIICHHS
pe3yiabTaToB paboThl, HOpMbI Th

OIIK-2 BnageHneM HaBbIKAaMH
XUMHUYECKOTO IKCIIEPUMEHTA,
CUHTETHYECKUMU U
AHAIMTUYECKHUMHU METOJAMU
MOJTYYCHUS U UCCIICIOBAHMS
XUMHUYECKUX BEIIECTB U PEAKIU

3HaTh: OCHOBHbIE UICTOYHUKH HAYYHOUI
uHpOpMaIUU IO XUMHUH

OIIK-5 criocoGHOCTBIO K MOUCKY,
00paboTKe, aHaIU3y HAYYHOI
nH(popMaluu U GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
IIPEIOKEHU N

OCHOBHBIE XapaKTEPUCTUKU U CBOWCTBA
KOMITOHEHTOB XMMHUYECKUX
IIPOU3BOJICTB; TUIIBI U CTEIIEHb
BO3JICHCTBUS XUMUYECKUX
MIPEANPUATHI Ha OKPY>KAIOILYIO CPELY;
npaBuiia paboThl Ha 000PYAOBAHUU U
TEeXHUKU 0€30MaCHOCTH

OIIK-6 BnaseHueM HOpMaMH
TEXHHUKHU 0€3011aCHOCTH U YMEHUEM
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTUYECKHUX YCIOBUSIX

3HaTh: 000pPYAOBaHUE U IPOTPAMMBI
npeaHa3HauYeHHBIE [T TPOBEACHUS
CHHTE3a U UCCIIEJIOBAaHUE Pa3IMYHBIX
@®X CBOMCTB BENIECTB.

I1K-2 BmageHneM HaBBIKAMU
HCIIOJIb30BAaHNsI COBPEMEHHOMN
anmnaparypsl Ipy MPOBEACHUN
HAYYHBIX MCCJIEOBAaHUI

OCHOBHBIC TOHITHUS M 3aKOHBI XUMUN

IIK-3 BirageHnEeM CHCTEMOM
(byHIaMEHTATHHBIX XUMHUYECKUX
MMOHATHH U METOIOJIOTHYECKUX
aCIEeKTOB XUMHUH, hopMamMu 1
METOJaMHU HAyYHOTO MO3HAHUS




3HaTh: OCHOBHBIC 3aKOHEI XUMHU U
CMCKHBIX HaYK

[TK-4 criocoGHOCTBIO TPUMEHATH
OCHOBHBIE €CTECTBCHHOHAYYHbIC
3aKOHBI IPU 00CYKJICHUH
HOJTYYEHHBIX pe3yIbTaTOB

yMeHUs

BBITIOJIHSATH CTaH/IAPTHBIC EHCTBHS
(xmaccudukamms BEmecTs,
COCTaBJICHHE CXEM IIPOIIECCOB,
cucreMaTru3anus JaHHBbIX U T.H.) C
Y4ETOM OCHOBHBIX ITOHSTHH U 0OIIHX
3aKOHOMEPHOCTEH, POPMYITUPYEMBIX B
paMKax 0a30BBIX XMMHUYECKHX
JTUCIUILINH

peliaTh TUIOBbIE y4eOHbIE 331a4U 110
OCHOBHBIM (0a30BbIM) XUMHUYECKUM
JTUCIUILTHHAM

OIIK-1 cnocoOGHOCTBIO
BOCIIPUHUMATh, Pa3BUBATh U
HCII0JIb30BaTh TCOPETHUCCKUE
OCHOBBI TPAJUIIMOHHBIX M HOBBIX
pa3eiioB XUMHH TTPH PEIICHUN
npodeCCHOHATBHBIX 3a/1a4

MMPOBOAUTEL MPOCTBIC XUMHYCCKUC
OIIBITHI 110 ITpe€JIaraCMbIM MCTOAUKAM

OIIK-2 BnageHueM HaBbIKAaMH
XUMHUYECKOTO IKCIICPUMEHTA,
CUHTETHYECKUMU U
AHAIMTUYECKUMHU METOJAMU
MOJTYYCHUS U UCCIICIOBAHUS
XUMHUYECKUX BEUIECTB U PEaKIU

YMeTb: oIb30BaThCS IEYATHBIMU U
ANIEKTPOHHBIMU UCTOYHUKAMHU
nHGOPMAIIUY IO XUMUH

OIIK-5 criocoGHOCTBIO K IOUCKY,
00paboTke, aHATM3Y HAYYHOU
nH(popManuu U GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
MPEJI0KEHU N

VYMeTh:

WCIIOIh30BaTh TEXHUYECKUE CPECTBA
I/I3M€p€HI/I$I OCHOBHBIX HapaMeTpOB
TEXHOJIOTHYECKOTr0 Mpolecca

OIIK-6 BnameHneM HOpMamMu
TEXHHUKHU 0€3011aCHOCTH U YMEHUEM
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTUYECKHUX YCIOBUSIX

YMeThb: MPOBOIUTH SKCIICPUMEHT Ha
Hay4YHOM 00O0PYIOBaHUH, IPOBOJIUTH
00paboTKy pe3yNbTaTOB H U3MEPEHUH C
HCIOJIb30BaHUEM
CTEIUATM3UPOBAHHBIX KOMITBIOTEPHBIX
IPOrpamM.

IIK-2 BmageHnEM HaBBIKAMU
HCIIOJIb30BAaHUsI COBPEMEHHOMN
anmnaparypsl Ipyu IPOBEACHUN
HAaYYHBIX HCCJIEOBAaHUI




HpI/IMeHHTB OCHOBHBIC 3aKOHbI XMMHUHU

I1K-3 Bi1ageHuEeM CHCTEMOM
(byHIaMEHTATBHBIX XUMHUYECKUX
MOHATHUH U METOI0JIOTHYECKUX
aCIEeKTOB XUMHUH, (hOpMaMHu U
METOJaMHi HAyYHOTO TTO3HAHUS

VYMeTh: IMPUMCHATH OCHOBHBIC
€CTECTBEHHOHAYYHBIE 3aKOHBI U
3aKOHOMCPHOCTHU pa3BUTHUSA
XUMHUYECKON HAyKU IIPU aHAJIN3e
MOJIYUYCHHBIX PE3YyJIbTATOB

ITK-4 criocoOHOCTBIO MPUMEHSITh
OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI IPU 00CYKJICHUH
MOJIyYEHHBIX Pe3y/IbTaTOB

Bnanenuns
(HaBbIKH/
OTIBIT
JeSITeILHO-
CTH)

Bnaners:

HaBBIKAMH pabOTHI ¢ y4eOHOMH
JTUTEPaTypPOl 10 OCHOBHBIM
XUMHUYECKHM JTUCITUTUTMHAM

OIIK-1 c1oco6HOCTBIO
BOCIIPHHUMATh, Pa3BUBATh U
UCIIO0JIb30BaTh TCOPETUUCCKUE
OCHOBBI TPAJAUIIHOHHBIX M HOBBIX
pa3AeiioB XUMUU IIPU PELICHUN
npodeCCHOHAIBHBIX 3a1a4

0a30BBEIMH HaBLIKAMU IMPOBCACHUA
XUMHYECKOTO IKCIIEPUMEHTA U
oopmieHus ero pe3yabTaToB

OIIK-2 BiageHreM HaBBIKAMU
XUMHUYECKOTO SKCIIEPUMEHTA,
CUHTCTUYCCKUMHU U
AHAIMTUYCCKUMH METOJaMU
MOJIyYEHUS U UCCIIEI0BAHMS
XMMHYECKHX BEIIECTB U PEAKIUI

BrnaneTs: HaBBIKaMH MTOKMCKA U
NEepPBUYHON 00pabOTKH Hay4yHOU U
HAYYHO-TEXHHUYECKOU MHPOpMAITUU

OIIK-5 crtocoOHOCTBIO K TTOUCKY,
00paboTKe, aHaIU3y HAYYHOI
nH(popMalru U GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
IIPEIOKEHU N

Bnagers HaBbikaMu paboThI Ha
XUMHUYECKOM 000py/1I0BaHUH,
MPUHIUIIAMUA pacuéra
TEXHOJIOTUYECKUX PEKUMOB

OIIK-6 BnameHneM HOpMamMu
TEXHHUKHU 0€3011aCHOCTH U YMEHUEM
peann30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTUYECKHUX YCIOBUSIX

Brnanets: ocHOBamM# poOOMOATOTOBKHI
JJIA HpOBeI[eHI/ISI paanqux BUI0OB
(U3UKO-XMMHUYECKOT0 aHan3a.

Brnanets: Ha4ambHBIMU HaBBIKAMH
paboThI CO CIeUaTU3UPOBAHHBIM
Hay4YHBIM 000py/I0BaHHEM

I1K-2 BmageHneM HaBBIKAMU
HCIIOJIb30BAaHNsI COBPEMEHHOMN
anmnaparypsl Ipy MPOBEACHUN
HAaY4YHBIX HCCJIE0OBaHUN

Bnanets: Cuctemoit ¢pyHIaMeHTaIbHBIX
HOHSTUN XUMUHU.

IIK-3 BirageHnEM CHCTEMOM
(byHIaMEHTATHHBIX XUMHUYECKUX
MMOHATHH U METOIOJIOTHYECKUX
aCTIEKTOB XUMHUH, (hopMamMH U
METOJaMHU HAyYHOTO MO3HAHMS




Biagers: OCHOBHBIMH METOIAMU [TK-4 crtocoOHOCTHIO MPUMEHSTH
aHaIM3a u O6pa6OTKI/I MOJTY4YEHHBIX OCHOBHBIC CCTCCTBCHHOHAYYHBIC
3aKOHBI IPU 00CYKJICHUH
MOJTYYCHHBIX PE3YJIbTaTOB

pe3yNIbTaTOB

2. Leab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOil MporpaMMsl

Juctumnmna «KononaHas XuMus» OTHOCUTCS K 0A30601i 9aCTH.
HucuunnuHa u3ydaercs Ha 4 kypce B 8 cemecTpe.

Lenb Kypca KOJTOMIHOM XUMUU — O3HAKOMHTbH CTY/IEHTOB C OCHOBAMHU COBPEMEHHOTO yYEHUS
0 JHUCTIEPCHOM (HAHO) COCTOSIHUM BEIIECTBA, MTOBEPXHOCTHBIX SIBJICHUSX B JIHUCIEPCHBIX CUCTEMaX,
JaTh IPEICTaBJICHHUE O TEOPETHUUECKOM U SKCIIEpUMEHTaIbHON 0a3e, a TakKe 0 MEXKAUCHUTUTHHAPHOM
XapakTepe W 00 OCHOBHBIX IEPCICKTHUBAX W MPOOJIeMax 3TOW OOIMMPHON 00NacTH XMMHH. 3aJladd
Kypca — JaTh 4€TKOe IMpeAcTaBiIeHHe O (PYHIAMEHTAIbHBIX TEOPETUUYECKUX M IKCIEPHUMEHTAIbHBIX
OCHOBaX KOJUIOMJHOM XUMHUU B €€ COBPEMEHHOM COCTOSHHH, a TaKXKe IMMOHWMAaHHUE TPHUPOILI U
MEXaHH3MOB MPOIIECCOB, MPOTEKAIOIINX B MUKPOTETEPOT€HHBIX CUCTEMAX.
JIJ1st OCBOCHHUS TUCITUTUIMHBI HEOOXOTMMbI KOMITETEHITUH, C(HOPMHUPOBAHHBIE B paAMKaX U3Y4CHUS
CJIEYIOIIUX TUCHUTUINH:

b1.5.05 DKOHOMHKA
b1.5.06 Maremaruka
b1.5.09 ®dusnka
b1.b.10 Heoprannueckas xumus
b1.b.11 AHanuTH4yecKas XUMHS
b1.b.12 Opranuueckast XMMHs
b1.b.13 dusznyeckas XuMus
3. Coaep:xanue padouei mnporpaMmsl (00beM JTHCHUILIHHBI, TUIIBI U BUABI Y4e0HBIX

3aHATHH, y4eOHO-MeToInYecKoe ofecreyeHne cCaMOCTOSITeIbHOI PadoThl 00y4aKOIIMXCSH)
Conepsxanne paboueit mporpammsl npesactasieHo B [Ipunoxenun Ne 1 .
4, DoH/T O1IEHOYHBIX CPEICTB MO AUCHHUILINHE
4.1. TlepevyeHb KOMNETEHIHI ¢ yKa3aHHeM 3TanoB UX (opMHUPOBAHUS B MpoIllecce OCBOEHHS

o0pasoBatenbHOM mporpammel. OnucaHue mnoKasarejled W KPHUTEPHEB OLCHMBAHHUS
KOMIIeTeHIMIl HAa Pa3JIMYHBIX 3Tanax uX (POpMHPOBaHNS, ONIMCAHUE IIKAJ OLleHMBAHUS




Koa u ¢popmysiupoBKa KOMIIETEHIMH
OIIK-1 cnocoOHOCTBIO BOCIIpUHUMATDh, pa3BUBATH U UCIIOJIB30BATb TCOPECTUYCCKUC OCHOBBI TPAAUIIMOHHLIX U HOBBIX pPa3AC/IOB XUMHWU ITPU
penieHnu npodecCHOHAIbHBIX 3a/1a4

[Inanupyemsle
pe3yiabTarhl 00yueHust | Kpurepuu olieHMBaHUS PE3yJIbTATOB O0yUCHHS
Sran (yposet) (mokazarenu 2 («He 3 4 («Xopomio») 5 («OTnuuHO»)
OCBOGHHS KOMIICTCHIIHH AOCTHKCHHUA ynoBieTBopuTen | («Y 10BIETBOPUTEIb-
3aJJaHHOT0 YPOBHS BHOY) HO»)
OCBOECHHUS
KOMITCTCHIIHIN)
3HATh: 3arpyaHseTcs B Hwmeer Hwmeer HNmeet ueTkoe,
TEOPETUYECKUE | ONPEIECICHUN MPEJICTABICHUE O MIPEJCTABICHUE O LEJIOCTHOE
OCHOBBI 0230BbIX 0a30BBIX COZICP/KAHUU CoZEp)KaHUU IIPEJCTABIICHUE O
XAMHYECKHUX MOHSTUHI U OT/EJIbHBIX OCHOBHBIX YUEOHBIX COIEPKAHUU
JUCLUIUIUH (GhOpMyIHUPOBKE | XUMHYECKHX KYpCOB I10 XUMHH, OCHOBHBIX
OCHOBHBIX JUCLUIUINH, 3HAET 3HAET TEPMUHOJIOTHUIO, | XUMHYECKUX KYPCOB U
1 sTan (ypoBeHb) 3aKOHOB XMMUHU | TEPMUHOJIOTHIO, OCHOBHBIE 3aKOHBI U 001X

OCHOBHBIE 3aKOHbI
XMMHH, HO JIOTTYCKaeT
HETOYHOCTH B
(bopMynHpoBKax

MMOHUMAET CYITHOCTh
001X
3aKOHOMEPHOCTEH,
M3Y4aeMbIX B paMKax
0a30BBIX XUMHUYECKUX
JTUCIATUINH

3aKOHOMEPHOCTSX
XUMHAYECKHX
TIPOLIECCOB,
U3y4aeMbIX B PaAMKax
OCHOBHBIX
XUMHAYECKHX
JUCHUITIINH




2 stan (ypoBEHb)

3arpyaHseTcs
UHTEPIPETUPOBATH
pe3yabTaThl
OTHOCHUTEIILHO
MPOCTHIX
XUMHYECKHUX
MIPOIIECCOB C
HCIIOJIb30BAHUEM
[0]0)i11170:¢
MpEJICTaBICHUN U
3aKOHOMEPHOCTEH,
M3Yy4aeMbIX B
pamkax 0a30BbIX
XUMHYECKHUX
JTUCIUTUTAH

Ywmeer
COCTaBJISITh CXEMBI
MPOLIECCOB C
KCIOJIb30BAHUEM
3HaHUH OCHOBHBIX
XUMHUYECKUX
JUCIUILINH, HO
JIONYCKAET OT/ICJIbHBIC
HETOYHOCTH MIPH
dbopmMyIUpOBKE
YCIOBUU
OCYLIECTBIICHUS TAKHX
MPOLECCOB

Ymeer
POrHO3UPOBATH
pe3yabTaThl
HECJIOKHBIX
MOCJEN0BATEIbHOCTEN
XUMHYECKHUX PEaKIIHii
C Y4ETOM OOIINX
3aKOHOMEPHOCTEM
MIPOIIECCOB,
U3y4aeMbIX B paMKax
OCHOBHBIX
XUMHYECKHUX
JTUCIUTITAH

YMers: He ymeer

BBITIOJTHSATh 1.
CTaH/IapTHbIE Kiaccuuupona
neicTBUS Th BEIIECTBA,
(xmaccuduxamnms COCTaBIISITh
BEIIECTB, CTPYKTYpHBIE U
COCTaBJIEHUE CXEM IIPOCTPAHCTBEHH
MIPOLIECCOB, bie popMyIIbI
CUCTEMAaTHU3aLMs OCHOBHBIX
JaHHBIX U T.I1.) C KJIACCOB
Y4€TOM OCHOBHBIX OpPTaHUYeCKUX U
MOHSITHIA U OOIINX HEOPraHUYECKUX
3aKOHOMEPHOCTEM, COEMHEHU,
bopMynupyeMbIX B Ha3bIBaTh
paMkax 0a30BBIX BEIIECTBA B
XUMHYECKHUX COOTBETCTBUH C
JUCLUTIIINH HOMEHKJIaTypOH

NIOITAK

YMers:

perarhb He ymeer
TUIIOBBIE y4eOHbIE pemaTth
3aJ]a4ui 110 OCHOBHBIM THUIIOBbIE
(6a30BBIM) 3a/1a4u U3
XUMHYECKUM 6a30BbIX
JTUCIUILINHAM KYPCOB XHMHH,

HO JIOTMyCKaeT
OTICIIBHBIC
OLINOKH

YwMeer pemarsb
THUIIOBBIE 33J]aU U3
0a30BBIX KypCOB
XUMUHU

YmMmeer pematsb
KOMOMHHPOBAaHHBIE
3a7a4u u3 0a30BBIX
KYpPCOB XUMHUH

YMmeer pemars
3a]1a4u TOBBIILIEHHOMN
CIIOKHOCTH W3
0a30BbIX KypCOB
XUMHUH




Bnaners:

HaBbIKaMU
paboThI ¢ yueOHOI
JUTEpPaTypou Mo
OCHOBHBIM
XUMHYECKUM
JUCLHUTIITNHAM

Bnaneer
HaBbIKAMU
IOMCKa y4eOHOI
JUTEpaTypsl, B
T.4., C
HCIOJIb30BAHUE
M 3JICKTPOHHBIX

pecypcoB

Bnaneer
HaBBIKAMH
BOCITPOHM3BEIICHHS
OCBOEHHOTO
y4eOHOro MaTepuasa
110 OCHOBHBIM
XHUMHUYECKHM
JIUCHUIITHHAM

Bnaneer
HaBBIKAMH
CaMOCTOSTEIHLHOTO
M3YYCHHUS OTACIbHBIX
pa3nenoB yueOHoi
JUTEPATYPHI 10
OCHOBHBIM
XUMHYECKUM
JUCIUILINHAM U
00CcyxaeHus
OCBOEHHOT'O

Bnaneer
HaBbIKaMU
KPUTUYECKOTO
aHajn3a yaeOHOM
UH(POPMALIUH TI0
OCHOBHBIM paszjiesiaM
XUMHUH,
(bOpMYITUPOBKHU
BBIBOJIOB U Y4aCTHSI B
JUCKYCCHH IO
y4eOHBIM BOIIPOCaM

MaTrcpurajia

Kon u ¢popmyiupoBka KoMneTeHIUN
OIIK-2 BrnajcHreM HaBBIKAMU XHMHUYECKOTO KCIIEPUMEHTA, CHHTETUICCKIMH U aHATUTHYCCKUMHU METOAMH ITOJTYICHHS U UCCIICIOBAHHMSI
XUMHYECKHX BEIIECTB U PEeaKIHii

Oran [Tnaaupyembie Kpurepun orieHUBaHMsI pE3yJIbTATOB O0yUCHUS
(YpoBeHb) PE3yNbTaThI
OCBOCHUS oOyueHus
KOMIIETEHIIH (mokazarenu 3
2 («He
u JOCTHKEHUSI («Y 1OBIETBOPUTEIHHO 4 («Xoporio») 5 («OTnaHOY)
YIOBIIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOCHUS
KOMITETEHITHI)
ITepBrrit 3HaTh: 3arpynHseTcs B BIOOpe Nmeer obree 3HaeT cTaHIapTHBIE METOIBI 3HaeT CTaHJapTHBIE
Tarl CTaHAAPTHBIC METOAbI METO/Ja MOJYUCHH, MNpeaACTaBJIICHUC O MoJIy4YCHUs, I/I,Z[GHTI/ICI)I/IKHI_II/II/I Hu | MCTOJBI ITIOJTYUCHHA,
(ypOBeHB) TMOJIy4YCHUA, I/I[[CHTI/I(i)I/IKaHI/H/I )41 METOax IMOJIYyUCHU, HUCCIICAOBaHUA CBOIICTB I/IZIeHTI/I(i)I/IKaIII/II/I u
I/I)ICHTI/I(bI/IKaHI/H/I u HUCCJIEJOBaHN CBOUCTB I/I)IeHTI/Iq)I/IKaI_H/H/I u PAa3JIMYHBIX I'PYIIT BEIIECTB U HUCCIICIOBAaHHUA CBOIICTB
HCCICA0OBaHUA YKa3aHHOI'O BCIICCTBA, HC HCCICA0BaHUA CBOWCTB MaTCpuaJIOB; IIpaBUJIa Tb apu PA3JIMYHBIX I'PYIIIT

CBOWCTB BEIIECTB U
MaTepHajoB, IpaBua
00paboTKH H
odopmireHUs
pe3yJbTaToB PadoTHI,
HopMEI Th

3HaeT TpeOOBaHUI K
0(OPMIICHHUIO PE3YJIbTATOB
sKcnepuMeHTa 1 HopM Th

OTJIENBHEIX KJIACCOB
BEIIIECTB, MPaBUIIAX
0e30macHOro oOpaIIeHus
C HUMH M CII0co0ax
MPEACTaBIEHUS
pe3yIbTaTOB
IKCIIEPUMEHTA

paboTte ¢ HUMHU, OCHOBHEIE
TpeboBaHus K 0OPMIIEHUIO
PE3yJIbTaTOB AKCIICPUMEHTA,
HO JIOITyCKAaeT OT/CIbHBIC
HETOYHOCTH

BEIIIECTB M MAaTEPHAJIOB,;
ImpaBujia TCXHUKU
0e301acHOCTH MpH
pabote ¢ HUMH,
OCHOBHBIE TPeOOBAHUSA K
odopmIeHuI0
pe3yJIbTaToB
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JKCIEpUMEHTA

Bropoit
JTan
(YpoBeHb)

YMeTn:

MIPOBOJIUTH
MPOCTHIE
XAMUYECKHE OIBITHI
10 TIpeIyIaraeMbIM
METOAUKAM

YMeer npoBOIUTH
MPOCTOM aHaU3 U
OAHOCTAAUNHbBIA CUHTE3
10 TOTOBOM MeToAuKe 0e3
odopmIIeHHUSs IPOTOKOJIA
OIBITOB

YMeeTr NpoBOIUTH
OJHO- U
JIBYXCTaJIUMHBIN CUHTE3
10 TIpeIIaracMou
METOJUKE C BBIXOJIOM
L[EJIEBOTO MPOIYKTa
menee 50% ot
3asBJICHHOTO B
METOJUKE; aHAIU3
MOJIyYEHHOTO BEIlleCTBa
OJIHMM M3 CTaHAapTHBIX
MeToa0B. [Jonmyckaer
OTJICIbHBIC OIIUOKU
npu opopMIICHUN
MPOTOKOJIA
JKCIIEPUMEHTA

YMeeT NpoBOIUTH
OJIHO- U ABYXCTaIUHHBIH
CUHTE3 I10 IIPeIaracMou
METOJUKE C BBIXOJIOM
1IEeJIEBOTO POIyKTa Oojee
50% oT 3agBJICHHOTO;
UICHTU(QHUKAIHIIO U
UCCIIEJIOBAaHHE CBONCTB
HOJIyYEHHBIX BEIIECTB U
MaTepuaioB. YMeeT
0QOpMIIATH Pe3yabTaThI
JKCIIEPUMEHTA C
HEOOJIBIIIUM KOJMYECTBOM
3aMEUYaHui

Vmeer
BBIIIOJIHATH
JIEMOHCTPATUBHBIC
OITBITHI IT0 XMMHU;
OJHO- U
JBYXCTaIUMHBIN
CHHTE3 110
NpejIaracMoun
METOIHUKE C BBIXOJIOM
LEJIEBOT0 IPOIYKTa
COTJIaCHO
3asBJIECHHOMY B
METO/IMKE; TPOBOIUTH
KOMILJICKCHBII aHAIIN3
U HCCJICOBaHUE
CBOMCTB MOJYYEHHBIX
BEIISCTB U
MaTepuajioB. Y MeeT
0hOpMITATH
pe3yabTaThl
JKCTIEpUMEHTA B
COOTBETCTBUH C
3asgBJICHHBIMHA
TpeOOBaHUSIMU
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Tperuit
JTan
(YpoBeHb)

Bnanets
0a30BBEIMU
HaBBIKAMU
IIPOBEICHUS
XAMHYECKOIO
IKCIIEPUMEHTA U
odopmiteHus ero
pe3yJIbTaTOB

Bnaneer HaBBIKaMU
CUHTE3a, UICHTU(PHKAIINN
Y U3Y4YCHUS CBOMCTB
OTJICIIbHBIX BEIIIECTB

Bnaneer
0a30BBIMH HaBEIKAMU
CHHTE3a,
uaeHTU(DHUKAIIN 1
W3YyYEHUS CBOMCTB
HECJI0KHBIX BEIIECTB

Bnaneer HaBBIKAMH
CUHTE3a, UJICHTU(PUKALUU U
HU3Yy4YECHUS CBOMCTB
OTJIEJIbHBIX KJIACCOB
BELIECTB (MaTEPUAJIOB),
IPaBUIBHOTO
MPOTOKOJIMPOBAHHUS OIIBITOB

Bnaneer
HaBBIKAMH CHHTE3Q,
uACHTU(DUKAIH U
U3YYCHHUS CBOMCTB
BEIECTB U
MaTepUasoB,
MPABIIILHOTO
IIPOTOKOJUPOBAHUS
OIIBITOB

Kon u ¢popmyiupoBka KoMneTeHIUN

OIIK-5 cniocoGHOCTHIO K NOUCKY, 00paboTKe, aHAIN3Y HAY4YHOII HHpopManuu U GopMYJIHPOBKE HA HX OCHOBE BHIBOIOB U MpPe/IJI0KeHH i

Oran [Tnanupyemblie Kpurepuu olieHuBaHMsI pe3yIbTaTOB 00yUeHUs
(YpoBeHb) pe3yJIbTaThl
OCBOEHUS o0y4yeHHUs
KOMIIETEHIH | (TI0Ka3aTesn 3
2 («He
u JOCTHKEHUS («YnoenerBoputenbHo | 4 («Xopoio») 5 («OTan4HO»)
YJIOBJIETBOPUTEIHHO)
3a/IaHHOTO YPOBHSI »)
OCBOEHUS
KOMITETCHITH)
IlepBbIii 3HaTh: OCHOBHEIE 3HaeT 0 OCHOBHBIX 3HaeT MPUHIUIIB 3HaeT OCHOBHbIE 3HaeT o
aoTart NCTOYHUKUN HCTOYHUKAX I/IH(i)OpMaHI/II/I CUCTEMAaTHU3allunu Haquoﬁ MEPUOJUYCCKUC U3TaHUA T10 JOITOJIHUTCIBbHBIX
(YypoBeHb) Hay4HOU CETH UHTEpPHET uHpOpMaImH TEMe HAayYHOU ACSTEIbHOCTH | HCTOYHHKAX MOIYUYCHHUSI

uH(pOpMaIINUU 1O
XUMUU

uHPOpMAITUH
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Bropoii YMeTs: YMeeT nonb30BaThCA YMeeT nosnb30BaThCsA YMeeT nosb30BaThCsA Ywmeer

JTall MOJIL30BaThCS CTaHIapTHBIMU KaTajJoroM Hay4yHOH bubnuorekoii e-library CHUCTEMaTU3UPOBATh U

(YpoBeHb) MEYaTHBIMU H MTOWCKOBBIMU Oubnmorekoi 000011aTh TaHHBIE,
3JIEKTPOHHBIMHU nporpaMmaMy UHTEpPHETA MOJTy4YCHHbBIC U3
HCTOYHHKAMU Ppa3IMYHBIX
nH(popManuu 1o HCTOYHHUKOB
XUMHHU

Tperuit Bnagers: HaBelkamu | BrnajgeeT HaBbIKaMu Bnageer naBpikaMu Bnageer naBpikamu noucka | Bmageer

JTan IIOMCKA U COCTaBJICHUS 3ampoca MOKMCKa MHPOPMAIUK B | HH(POpPMAIHK B HAYYHBIX CHCTEMAaTHUCCKUMHU

(YpoBeHb) MEePBUYHOMN y4eOHBIX H3TAHUIX MEPUOUYECKUX U3JTAHUSIX HaBBIKAMH ITOMCKA U
00pabOTKK HAYYHOI 00pabOTKN HAYIHOM
Y Hay4HO- uHpopmanuu
TEXHUYCCKOM
nHpopmauu

Koa n popmyanpoBka komMneTreHIHA
OIIK-6 BaanenneM HOpMAMHU TEXHUKH 0€30MACHOCTH M YMEHHEM PeaJIn30BaTh UX B JIA0OPATOPHBIX M TEXHOJIOTHYECKHX YCJIOBHAX

OTanm
(YpoBeHb)
OCBOCHHUS

KOMITETCHIIH
u

[Inanupyemsle
pe3yabTaThl
o0OydeHus
(mokazarenu
JOCTHKEHUS
3aJIaHHOTO YPOBHS
OCBOEHUS
KOMITCTCHIIHH )

Kputepuu onieHuBaHusI pe3yabTaToOB 00yueHUs

2 («He
YIOBIIETBOPUTEIHHO)

3

(«Y 1OBNIETBOPUTEITHHO

»)

4 («Xoporioy)

5 («OTan4HO»)
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IIepBrrit 3HaTh: OCHOBHBIE 3aTpyAHseTCs B 3HAHUU Nwmeet obmiee 3HaeT OCHOBHBIE MPUHIIUIBI | 3HAET TPUHIUIIBI
JTarn XapaKTePUCTHKU U | OCHOBHBIX XapaKTEPUCTHK | MpeACTaBIeHUE 00 OpraHu3aly XUMHYECKOTO | ONpPEAEIICHUS
(ypoBeHb) CBOICTBA Y CBOMCTB KOMIIOHEHTOB OCHOBHBIX MPOU3BOACTBA, PEIVIAMEHT U | 3KOJIOTUYECKOMN
KOMIIOHEHTOB XUMUYECKHUX XapaKTEPUCTUK U TEXHUYECKUE CPENICTBA, 0€30MacHOCTH
XUMHYECKUX MIPOU3BOJCTB; TUIIOB U CBOMCTB KOMIIOHEHTOB | HEOOXOIUMBIC JIS MIPOU3BOJACTB, METO/IbI
MIPOU3BOJICTB; TUIIBI | CTENIEHU BO31ECUCTBUS XUMHUYECKUX KOHTPOJIA U YIIPABIICHUS NpeI0TBPaALICHUS
U CTEIEHb XAMHYECKUX MPEINPUATHI | IPOU3BOJCTB; TUIIOB U | TEXHOJOTHYECKUM BO3MOKHBIX aBapui
BO3JICUCTBUS Ha OKPY’KaIOILYIO Cpeny; CTENIEHU BO3/ICUCTBUS IIPOLIECCOM
XUMHYECKUX npaBuia paboThl Ha XUMHYECKUX
MpEeANPUITHIL HA 000py/I0BaHUU U TEXHUKU | MPEANPHUSATHI Ha
OKPYKaIOIYIO 0€e30MacHOCTH OKPY’KaIOIIYIO Cpeny;
cpeny; npaBuia npaBuiia paboThl Ha
paboThI Ha 000pyIOBaHUH U
0o0opyn0oBaHUU U TEXHHUKHU 0€30MacHOCTH
TEXHUKH
0€30MacHOCTH
Bropoit YMeTs: YMeeT ucnonap30Barh YMeeT ucronb30BaTh YMeeT BoIOMpATh Ywmeer onpenesaTs
aran HCIOJIb30BATh MPOCTEUIINE TEXHUYECKUE | OCHOBHBIE TEXHUYECKHE | TEXHHUUECKHE CPEJICTBA U PUCKHU U NMPEIBUAECTH
(YpoBeHb) TEXHUYECKUE CpEeACTBA I U3MEPEHUS | CPENCTBA IS TEXHOJIOTUU C YYETOM MIOCJIEACTBHS aBAPUH,
cpencTaa pAlla mapameTpoB HU3MEPEHUS psiia 0€30MacHOCTH MX BO3HUKAIOIINE B
U3MEpPEHHUs TEXHOJIOTMYECKOTO [apaMeTpoB IIPUMEHEHUS pe3yJibTare OTKasa
OCHOBHBIX Ipolecca, HO I0IyCKaeT TEXHOJOTHYECKOTO paboTHI anmaparypsl
[apaMeTpoB OIINOKHU rporecca, Ho
TEXHOJIOTHYECKOTO JIOTTyCKaeT HeOOoIbIIne
rporecca HETOYHOCTHU
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Tperuit
JTan
(YpoBeHb)

Bnaners:
HaBbIKaMU
paboThI Ha
XUMHUYECKOM
obopynoBaHuy,
MPUHLIUIIAMU
pacuéra
TEXHOJIOTHYECKHUX
PEKHUMOB

Bnaneer
MPOCTEHIINMU HaBBIKAMHU
paboThl HA XUMHUYECKOM
000pyI0BaHUH,
IIPUHIUIIAMU pacyéra
TEXHOJIOTHYECKHX
PEKUMOB, HO JTOMTYCKAaEeT
OLINOKHU

Bnaneer
0a30BbLIMU HAaBBIKAMH
paboThI Ha
XUMHYECKOM
obopymoBaHuy,
MPUHIIMITAMA pacuéTa
TEXHOJIOTMYECKHX
PEKHMOB U JIONyCKaeT
HeOOIbIINE
HETOYHOCTH

Bnaneer
MeTOJaMH BBIOOpa

pPalHOHAIBHBIX
TEXHOIOIHYUCCKHX
CXeM IIPOH3BOICTBA
H MeTOoIaMH
YTHITH3AITHH
OTXOIOB
MMpOoH3BOICTEA.

Bnaneer ‘
MeTOIaMH pacHeT
PHCEOB
XHMHYECKHX
NpPOH3BOICTE.
IMPHHITAIIA MH
AHATHOCTHEH
XHMHEO-
TeXHOIOTHISCKOH
CHCTeMEI.

Kon u ¢popmyiupoBka KoMneTeHIUH
IIK- 2 BaajeHueM HaBBIKAMU UCIO0JI30BAHUS COBPEMEHHOM annmapaTypbl NPU NPOBeAeHUN HAYYHBIX HCCIeT0BAHM

Oran [Tnanupyemblie Kputepun onieHnBaHus pe3yabTaToB 00yueHUs
(YpoBeHb) pe3yIbTaThl
OCBOCHUS o0y4deHus
KOMIIETEHIIH (mokazarenu 3
2 («He
u JIOCTHKCHHS («Y 1OBIETBOPUTEIHHO 4 («Xoporio») 5 («OTnaHOY)
YIOBIIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOEHUS
KOMTIETESHIIHIA)

[IepBbrit 3HaTh: 3arpyaHsercs B CamMocTosATENbHO CamMocTosATeIbHO CaMocTosATENbHO

aTan o0opyZ0BaHuE U OIIpEEIICHNN U orpeenser oTpeeNIieT KOMIIOHEHTHI HOJKITI0YaeT

(ypoBeHb) MPOTrPaMMBI Ha3HAYCHUH KOMIIOHEHTOB | KOMITOHEHTHI MPUOOpoB | mpubopoB. Mimeer KOMITOHEHTBI
MpelHa3HauYeHHbIe | MpUOOpa U Mporpamm. Wwmeer npezcTaBieHus | MpeaCTaBICHUS O npubopos. imeet
TUTSL TIPOBEICHUS 0 HOPMAITLHOM PEXHME | HOPMAJIBHOM PEKHME MX MIpe/ICTaBICHUS O
CHUHTE3a U X QYHKIMOHUPOBAHUS | PYHKIIMOHUPOBAHUS. HOPMATBHOM U
UCCIIeIOBaHKE TIpH TIPOBEICHUHT [TpuMeHsIeT KOMITBIOTEPHBIC | KPUTHIESCKOM
pa3IUYHbIX (HU3HKO- OTJICNBbHBIX ONEpalliii | IPOTrPaMMBI JIJIs peXHMax ux
XUMHYCCKHX yIIpaBJICHUS IPUOOPOM (GYHKIIMOHUPOBAHMUSL.
CBOMCTB BEILIIECTB. Crniocoben
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AUarHoCTupoOBaTh
ITPOCTBIC OIINOKHU

npubOpoB U
IporpaMm
yIpaBICHUS
Bropoit YMeTh: IpoBOANUTh | 3aTpyAHSAETCS B IIpoBonut otaenbHble | IIpoBOAUT OTHENBHBIE CaMocTosATeNbHO
JTan 9KCIIEPUMEHT Ha IIPOBEJCHUU olepalnuu B X0Je olepanuu B X0Je OCYILIECTBIISIET BCE
(YpoBeHb) Hay4YHOM HKCIIEPUMEHTA Ha JKCIIEPUMEHTA Ha 9KCIIEPUMEHTA HA HAYYHOM | ATallbl SKCIIEPUMEHT
000opyZ0BaHUH, Hay4HOM 000pYAOBaHUH Hay4YHOM obopynoBanuu 0e3 Ha HAYYHOM
IIPOBOAUTD HCII0JIb30BaHUU o0opynoBaHuu 0e3 00paboTKHU pe3yIbTaToOB o0opyoBaHuy,
00paboTKy CIIeIIUATTU3UPOBAHHBIX 00paboTKu WU3MEPCHHH B POBOAUT 00pabOTKyY
pe3yJIbTaTOB U porpamMm pe3yJIbTaToB CHeHalIu3UPOBAHHbBIX pe3yJIbTaToB U
U3MEpEHUN C U3MEpEeHuil B KOMIIBIOTEPHBIX U3MEpEHUH C
HCII0JIb30BAHUEM CHEIMAIM3UPOBAHHBIX | IPOTrPAMMAX. UCIIOJIb30BaHUEM
CIELIMAIM3UPOBAHH KOMIIBIOTEPHBIX CIEeIMaIN3UPOBAHHbIX
BIX KOMIIBIOTEPHBIX MporpaMmMax. KOMIIBIOTEPHBIX
IIPOrpaMM. IPOrPaMM.
Tpernit Brnaners: ocHoBamu | 3aTpynHseTrcs B Boinonusier otaensHbie | CaMOCTOSITENBHO CaMocTosATENbHO
aTan pOOONOATOTOBKM | MMOATOTOBKE MPOO U oIepaluu B X01e BBINOJIHSAET OOJIBIINHCTBO croco0eH
(YpoBeHb) JUIS IPOBEJICHUS 00BEKTOB st MPOOOMOATOTOBKH. oreparuii B xoze OCYIIIECTBUTD IOJIHBII

Pa3IMYHBIX (PU3UKO- | MOCIETYIOIIETO POOOIIOATOTOBKH MPOCTHIX | ITUKJIT
XUMHAYECKUX HUCCIIEN0BaHUS. 00BEKTOB poOONOATOTOBKHU
aHAJIN30B

Bnagers: 3aTpyAHsETCS B IOPSIIKE [IpoBoaut usmepenusi, | CaMOCTOSITEIbHO TOTOBUT CrocobeH k
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HavaTbHBIMH
HaBBIKAMHU PaOOTHI
co
CTCIUAIM3UPOBAHH
bIM Hay49HBIM
o0opyaoBaHUEM

BKIIFOUCHHS U
BBIKITIOUCHHUS prUOopa,
CHSTHH MOKa3aHUM
M3MEpPEHU

HE CII0CO0EH U3MEHATh
mapamMeTpsl mpubopa.

npudop K 3aITyCKy,
KOHTPOJIUPYET U U3MEHSET
napameTpsl Ipudopa B Xxoae
IKCTIEPUMEHTA.

MIPOBEJICHHUIO TIOJTHOTO
[IMKJIa paboT Ha
CHEIHAIM3HPOBAHHOM
HAay4YHOM
000py/IOBaHUY TIPU
MIPOBEICHUH
IKCIIEPUMEHTOB
HEBBICOKOM
CII0KHOCTH

Koa u popmyanpoBka koMneTeHIHU

IIK-3 BIaACHHUCM CHCTEMOM (bYH,Z[aMCHTaJ'IBHBIX XUMHYECKHX ITOHSITHI K MCTOAOJIOIT'MYCCKUX aCIICKTOB XMMHUH, (bOpMaMI/I U MCTOJaMU HAYYHOI'O

MO3HAHUS
Oran [Tnanupyemblie Kputepuu orieHuBaHus pe3yabTaToOB 00y4eHUs
(YpoBeHb) pe3yJIbTaThl
OCBOCHHUS o0y4yeHus
KOMIIETEHIIH (moxa3zaTenu 3
2 («He
u JOCTH>KEHUS («Y 1OBIETBOPUTEIHHO 4 («Xoporioy) 5 («Otan4HO»)
YJIOBJIETBOPUTEIBHO)
3aJIaHHOTO YPOBHS »)
OCBOEHHS
KOMIETEHIINN)
I[TepBorii 3HaTh: ®parMeHTapHbIE Henonnele CdopmupoBaHHbIe, HO CdopmupoBanHbie
JTan OCHOBHEBIE npeCTaBICHUs 00 MpeCTaBICHUS 00 CoJIep KaIIe OTJCIbHBIC CHCTEMaTHYECKHE
(ypoBeHb) 3Tansl U OCHOBHBIX 3TaIax u OCHOBHBIX ATarax u npoOebl MpecTaBIeHus 00
3aKOHOMEPHOCTH 3aKOHOMEPHOCTSX 3aKOHOMEPHOCTSX OCHOBHBIX dTarax u
¢dbopmupoBaHus dbopmupoBaHus (dbopmHupoBaHUs 3aKOHOMEPHOCTAX
(GyHIaMeHTaJIbHBIX | (DyHJIaMEHTAJIbHBIX (yHI1aMeHTaJIbHbIX (dhopmupoBaHUs
XUMHAYECKUX XUMHUYECKUX MOHATHH XUMUYECKHX MOHATHH | (yHIaMEeHTaNbHbIX
MOHSITUI XUMHYECKUX TTOHATHI
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Bropoit YMers: Obnanaer YMeer NpuMeHAThH B nenom ycnemnoe CdopmupoBannoe

JTall [IpumeHsTH dbparmeHTapHOU OCHOBHBIC MIPUMEHEHUE OCHOBHBIX YMEHHE M0JIb30BaThCA

(YpoBeHb) OCHOBHBIE CIIOCOOHOCTBIO (byHIaMeHTaJIbHBIC (byHIaMEHTAIbHBIX OCHOBHBIMU
(dbyHIaMEHTANbHBIE | IPUMEHEHUSI OCHOBHBIX XHUMHYECKHE ITOHSITHS XHUMHYCSCKHUX ITOHATHI byHIaMEHTATBHBIMU
XUMHUYECKHE byHIaMeHTAIbHBIX XUMHUYCCKUMU
MOHSATHUS XUMHYCSCKHX ITOHSATHI MTOHATHSIMH

Tperuit Bnaners ®parMeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemsoe, HO Ycnentsnoe u

JTan CUCTEMOH 0a30BBIX | IPUMEHEHUE OCHOBHBIX HE CHCTEMaTHYCCKOS COZEpIKAILIEE OT/ICIIbHBIC CHCTEMaTHYECKOE

(YpoBeHb) (dbyHIaMeHTAIbHBIX | (DyHIaMEHTAJIbHBIX MPUMEHEHUE npoOesIbl MPUMEHECHHE MIPUMEHEHUE
XUMHYICCKHX XUMHYSCKHUX ITOHSATHI (dyHIIaMEHTATBHBIX (dyHIaMEHTAIBHBIX byHIaMEHTATBHBIX
MTOHSTHHI XHUMHYCSCKHUX ITOHATHI XHUMHYCSCKHUX ITOHSATHI XMMHYCSCKHX ITOHSATHI

Kon u popmyiupoBka KoMneTeHIUN
ITK-4 criocoOHOCTBIO NPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI PH 00CY)KJICHUH OJTYYEHHBIX pe3yJbTaToB

OTan
(YpoBeHb)
OCBOCHHUS
KOMITETCHIIH
u

IInanupyemsblie
pe3yJIbTaThl
oOyueHus

(mokazarenu
JOCTUKEHUS
3aJIaHHOTO YPOBHS
OCBOEHUS
KOMIIETEHITHI)

Kputepuu onieHuBaHusI pe3yabTaToOB 00yUYEHUs

2 («He
YIOBIIETBOPUTEIHHO)

3

(«Y 1OBNIETBOPUTEITHHO

»)

4 («Xoporioy)

5 («OTan4HO»)
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IIepBrrit 3HaTh: OCHOBHBIE Hmeet npeacrapnenue o0 | 3HAET HEKOTOPHIE 3HaHue o [TonHble 1 cucTemMHbIE
JTarn 3aKOHBI XUMUHU U OCHOBHBIX XUMUYECKUX MOHSATHUSA U 3aKOHBI €CTECTBEHHOHAYYHbIX 3HaHUA O
(YpoBeHb) CMEXHBIX HayK 3aKOHaX XUMUHU U CMEXHBIX 3aKOHax U €CTECTBEHHOHAYYHBIX
HayK 3aKOHOMEPHOCTSIX PAa3BUTHA | 3aKOHAX U
XUMHUYECKON HAyKH B LIEJIOM | 3aKOHOMEPHOCTSIX
MOJIHBIE, HO COZEpKaT pa3BuUTHUsA
HEKOTOpBIE MTPOOEIIBI. XUMUYECKON HAyKU
Bropoii YMeTh: npuMeHATh | YaCTUYHO OCBOEHHOE B nenom ycnemno, Ho | B nenom ycnemsoe, HO CdopmupoBanHoe
JTan OCHOBHBIE YMEHUE IPUMEHSTD HE CHCTEMHOE YMEHUE | COJEprKalllhue OTACIIbHbIC YMEHUE PellaTh
(YpoBeHb) €CTECTBEHHOHAy4YH | €CTECTBEHHOHAy4HbIC peuars TUIIMYHbIE npo0Oesibl yMEHUE peiaThb TUIIAYHBIE 33]a4H,
bI€ 3aKOHBI U 3aKOHBI 3a/1auu, CBA3aHHBIE C TUINAYHBIE 33]a4H, CBSI3aHHBIE C
3aKOHOMEPHOCTH 00paboTKOil 1 CBsi3aHHBIE C 00PaOOTKON U | MPUMEHEHHEM
pa3BUTHUs AQHAJIM30M NOJIYYEHHBIX | aHAJIM30M IOJTYyYEHHBIX €CTECTBEHHOHAYYHbIX
XUMHUYECKON HAyKU pe3yabTaToB pe3yabpTaToB 3aKOHOB U
[IpU aHAJIN3e 3aKOHOMEPHOCTEN
ITOJTyYEHHBIX pa3BUTHUS
pe3yabTaTOB XUMUYECKON HAyKU
IIPU aHAJIA3€E
MOJIyYEHHBIX
pe3yabTaTOB
Tpernii Biagers: ®parMmeHTapHoe BiaaeHue | B nenom ycnemHoe, HO | B nenom ycnemHsoe, HO YcenemHoe u
JTan OCHOBHBIMH HAaBBIKAMM aHAJIN3a U HE CUCTEMHOe coziepaKalliee OTACIIbHBIC CHCTEMHOE BJIaJICHUE
(ypoBeHb) METOAAaMHU aHajau3a | 0OpabOTKH pe3yabTaToB BJIa/ICHUE HAaBbIKaMU npoOesbl Uiu HaBbIKaMH

1 00paboTKH
MOJTY4YE€HHBIX
pe3yIbTaToB

aHayn3a u 00paboTKu
pe3yabTaToB

COIPOBOXKIAOIIEECS
OTJIeNIbHBIMU OLTHOKaMHU
BJIaJICHNE HAaBBIKAMHU
aHanmu3a 1 00paboTKH
pe3ynbTaToB

IIPUMEHEHUS
OCHOBHBIX
€CTECTBEHHOHAY4HbIE
3aKOHBI U
3aKOHOMEPHOCTEN
pa3BuTUsA
XUMHYECKON HAYKH
IIPU aHAJIA3E
MTOJTYYEHHBIX
pe3yabTaToOB
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[Tokazarenu chopMHUPOBAHHOCTH KOMIICTCHIIUHN:

Kputepusmu orieHMBaHUS SIBJISIOTCS 0aJlTbl, KOTOPBIE BHICTABIISIFOTCS MPENOIaBaTENIEM 3a BHIbI
JIeATETbHOCTH (OLIEHOYHBIE CPEICTBA) 10 UTOTAM U3y4EHUS MOyJIeH (pa3aesioB TUCHUILIMHEI),
NEPEYUCIICHHBIX B PEUTUHT-TJIAaHE AUCUUIUIMHEI (015 9K3aMeHa. TeKYIIUA KOHTPOJIb —
MakcuMyM 40 6atoB; pyOeKHBII KOHTPOJIh — MakcuMyM 30 0aioB, MOOIMIPUTEILHBIE OaIThI —
makcumym 10).

[ITxanbl OLIEHUBAHUSA:

oT 45 1o 59 6aT0B — «yAOBICTBOPUTEIHHOY;

ot 60 110 79 6a/IOB — «XOPOIIO;

oT 80 6aII0B — KOTIUIHOY.

4.2. TunoBble KOHTPOJIbHbIE 32J]aHUSI WM UHbIe MATEPHUAJIbI, HEO0OXOAUMbIE JJIs1 OLEHKHU
3HAHMH, YMeHHMil, HABBIKOB M ONbITA AeATEJbHOCTH, XAPAKTEPU3YIOUIUX 3STaNbI
¢GopMupoBaHus KOMIIETEHUHMH B Ipolecce OCBOeHHsI 00pa3oBaTe/IbHON NPOrpaMMbl.
Metoauyeckue Marepuabl, ONpeaesioliie NMPoueaypbl OUEHUBAHUS 3HAHWI, YMeHMH,

HABBIKOB M ONbITA [IeATEJBHOCTH, XapaKTepU3YWIIUX JTanbl (OPpMHPOBAHUS

KOMITeTeH M
Orarsl Pesynbrarel 00ydeHus Komnerennus Onenou-
OCBOEHHUS HbIE
CpeacTBa
TEOPETHYECKUE OCHOBBI 0a30BbIX OIIK-1 crtocoOHOCTBIO VCMHbLU
3HaHUA XUMHUUYCCKUX OJUCLHUIIINH BOCIIPHUHUMAThb, Pa3BUBATh U onpoc,
UCII0JIb30BaTh TEOPETUUECKUE | KOJLIOKSU
OCHOBBI TPAJAULIMOHHBIX U VM,
HOBBIX Pa3/ieJI0B XUMUH IIPU nabopam
peleHny NpoecCUOHANBHBIX | OpHAs
3a/1a4 paboma,
mecm
CTaHapTHBIE METO/BI ITOJIYYEHUS, OIIK-2 BnazieHHEeM HaBbIKAMU | yCMmHblU
UJAECHTUDHUKAIMY U UCCIIEIOBAHUS XMMHUYECKOT0 IKCIIEPUMEHTA, | Onpoc,
CBOJICTB BEIIECTB H MaTepHATIOR, CUHTETHUYECKUMU U KOJLIOK8U
npaBuia 00paboTKH U 0(OpMIIEHUS AHATHTITCCIIMI METOaMHU M
MOJIyYEHUS U UCCIIEOBAHUS nabopam
pe3ynbTaToB paboTel, HOpMbI Th XUMHUECKAX BEIIECTE I opHas
peakiuit paboma,
mecm
3HaTh: OCHOBHBIE UCTOYHHUKHN HaydHOH | OIIK-5 cmocobHOCThIO K YCMHbLU
UH(OPMALIUHU 0 XUMHUH MOUCKY, 00paboTKe, aHATTN3Y onpoc,
Hay4yHOU MHpopManuu u KOJLIOKGU
(bopMyIHpOBKE HAa UX OCHOBE | VM,
BBIBOJIOB M MPEIOKEHUN aabopam
opHas
paboma,
mecm
OCHOBHBIE XapakTepuCTUKH U cBorictBa | OIIK-6 Bnagenuem HopMaMu | ycmHbll
KOMIIOHEHTOB XUMHUUYECKUX TEeXHUKU O€30MaCHOCTU U onpoc,
IIPOM3BOJICTB; TUIIBI U CTENIEHb YMEHHEM pealn30BaTh UX B KOJLIOK8U
BO3JEHCTBUS XUMUYECKUX 71a00paTOPHBIX U M,




NPENNPUATHI Ha OKPYKAIOIILYIO CPELy;

TEXHOJIOTHYCCKUX YCIIOBHUAX

aabopam

npaBuiIa paboThl HA 000PYIOBAaHUU U opHas
TEXHHUKHU 0€3011acCHOCTU paboma,
mecm
3HaTh: 000PYyI0BAHNE U TPOTPAMMBI [1IK-2 BnageHueM HaBbIKaMU YCmMHbIU
IIpeHa3HaYEHHbIE AJIs IPOBEICHUS HCII0JIb30BaHUsl COBPEMEHHOHN | onpoc,
CUHTE3a U UCCIIeI0BAaHUE PA3ITUYHBIX anmnapaTypsl [IpH MPOBEACHUU | KOJLIOKSU
®X CBOMCTB BEILECTB. Hay4HBIX MCCIICIOBAHUN m,
aabopam
opHas
paboma,
mecm
OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUH [1K-3 BnageHuem cuctemMoit YCMHbIU
(byHIIaMEHTaIbHBIX onpoc,
XUMHYECKUX TTOHATUN U KOJLILOK8U
METOJIOJIOTUYECKUX ACIIEKTOB | VM,
XUMUH, hOpMaMHu U METOJIaMU | 1abopam
HAy4YHOTO ITO3HAHUS opHas
paboma,
mecm
3HATh: OCHOBHBIE 3aKOHBI XUMHH U I1K-4 cnocoGHOCTBIO VCMHbIU
CMEXHBIX HayK IIPUMEHSITh OCHOBHBIE onpoc,
€CTECTBEHHOHAYYHbIC 3aKOHBI | KOJLIOK6U
IIpU 00CYKJIEHUU TIOJYYEHHBIX | VM,
pe3ynbTaToB aabopam
opHas
paboma,
mecm
BBITIOJIHATH CTAHAAPTHBIC EUCTBUS OIIK-1 crioco6HOCTBIO VCMHbIU
YMEHHUS (xknmaccuuKkays BeIecTs, BOCIPUHHMATh, pa3BUBaTh U onpoc,
COCTaBJIEHHE CXEM IPOLIECCOB, UCII0JIb30BaTh TEOPETUUECKUE | KOJLIOKEU
CUCTEMAaTH3alMsl JaHHBIX U T.I1.) C OCHOBBI TPAJAUIIMOHHBIX U M,
Y4€TOM OCHOBHBIX MOHSATHH 1 00IINX HOBBIX Pa3/IeJI0B XUMUH IIPU nabopam
3aKOHOMEPHOCTEH, POPMYNIHUpPYyEMBbIX B | pelIeHUH MPO(PECCUOHANIBHBIX | OpHas
paMKax 06a30BbIX XUMHYECKUX 3a1a4 paboma,
JUCIUIUINH mecm
pelaTh TUIOBbIE yueOHbIE 33]Jauu 110
OCHOBHBIM (0a30BbIM) XUMUYECKUM
JUCLUILINHAM
MIPOBOJUTH MIPOCTHIE XUMUYECKUE OIIK-2 BnageHneM HAaBBIKAMM | YCHIHbIU
OTIBITHI 10 MPEAJIAra€MbIM METOAMKAM | XUMHUYECKOI'0 DKCIIEPUMEHTa, | onpoc,
CUHTETHYECKUMU U KOJLIIOK8U
aHAINTUYECKUMHU METOAAMHU M,
MOJIyYEHUs ¥ UCCIIe0BaHUS nabopam
XUMHUYECKUX BEIIECTB U opHas
peakimit paboma,
mecm
YMeTh: MoJb30BaThCs IEYaTHBIMU U OIIK-5 crtocoGHOCTBIO K YCMHbIU
AJIEKTPOHHBIMU UCTOYHUKAMU MIOUCKY, 00paboTKe, aHATTN3Y onpoc,
uH(pOpMaLUU IO XUMHH Hay4yHOU HHpOpMaMu 1 KOJLIOKGU
(GbopMyIHpOBKE HAa KX OCHOBE | VM,
BBIBOJIOB M MPEJIOKEHUN snabopam
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opHas

paboma,
mecm
YMerThb: OIIK-6 BnajgeHuemM HOpMaMU | YCHIHbIU
HCIIOJIb30BaTh TEXHUYECKHUE CPELICTBA TEXHHUKH OE301aCHOCTHU onpoc,
M3MEpEHHUS OCHOBHBIX MIAPAMETPOB YMEHHMEM peain30BaTh UX B KOJLIOKGU
TEXHOJIOTMYECKOI0 IIporecca 11a00paTOpHEIX M M,
TEXHOJIOTUYECKUX YCIOBUSIX nabopam
opHas
paboma,
mecm
YMeTb: IPOBOAUTH IKCIIEPUMEHT Ha I1K-2 BiageHreM HaBbIKaMU VCMHbIU
HAayYHOM 000PYIOBaHUHU, TPOBOJAUTH HCIIOJIb30BaHHUsI COBPEMEHHOH | onpoc,
00paboTKy pe3yabTaTOB M U3MEPEHHUH C | ammaparypsl IpU IPOBEIACHUHN | KOJIOKEU
HCIIOJIb30BaHUEM HAYYHBIX HCCIIEAOBAaHUN M,
CHEUAIN3UPOBAHHBIX KOMITBIOTEPHBIX nabopam
POrPaMM. opHas
paboma,
mecm
IIpuMeHATH OCHOBHBIE 3aKOHBI XUMHH I1K-3 BiageHnem cucteMon VCMHbLU
dbyHIaMEHTATBHBIX onpoc,
XUMHUYECKUX TOHATUI U KOJLILOK8U
METOJIOJIOTUYECKUX ACIIEKTOB | VM,
XUMUH, popMaMu U METOAAMU | 1abopam
HAy4YHOTO MO3HAHUS opHas
paboma,
mecm
YMeTh: NpUMEHATh OCHOBHBIE ITK-4 cniocoGHOCTBIO VCMHbIU
€CTECTBEHHOHAYYHBIE 3aKOHBI U HPUMEHATH OCHOBHBIC onpoc,
3aKOHOMEPHOCTH Pa3BUTHSA €CTECTBEHHOHAYYHBIE 3aKOHBI | KOJLIOK6U
XUMUYECKON HAyKHU MPHU aHaJIN3e TIPH OOCY)KICHHH MOTYSCHHBIX | Y3t
pE3yJIBTaTOB nabopam
MIOJIy4YEHHBIX PE3yJIbTaTOB opHas
paboma,
mecm
Brnaners: OIIK-1 criocoGHOCTEIO VCMHbLU
Bnanenus HaBBIKAMH PaGOTHI ¢ y4eOHOI BOCIPUHUMATh, pa3BUBATh U onpoc,
(HaBBIKH/ ITHTEPaTypOii TI0 OCHOBHBIM UCII0JIb30BaTh TEOPETUUECKUE | KOJLIOKSU
OTIBIT XVMHHECKIM CIHILIHHAM OCHOBBI TPAJAUIIMOHHBIX U M,
JESATEIBHO- HOBBIX Pa3/IeJI0B XUMHUH ITPH nabopam
CTH) pereHnu npoecCHOHANBHBIX | OpHas
3aaq paboma,
mecm
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0a30BBIMU HABBIKAMH MPOBEICHUS OIIK-2 BnageHueM HaBbIKAMU | YCMHbIU
XUMUYECKOT0 IKCIIEPUMEHTA U XUMHUYECKOT0 IKCIIEPUMEHTA, onpoc,
o OopMIICHHUS €T0 Pe3yIbTaTOB CHHTETUYECKUMH U KOJIOK8U
AHAIIMTUYCCKUMHU METOJaMU M,
MOJTYYCHUS ¥ UCCIICIOBAHMS aabopam
XAMHYECKHX BEIICCTB U opHas
peakmuit paboma,
mecm
Bnaners: HaBBIKaMHU IIOKUCKA U OIIK-5 cnocoOHOCTRIO K YCMHbIU
MEPBUYHON 00padOTKK HAYYHOU U MOKCKY, 00pabOTKe, aHATTU3Y onpoc,
Hay4YHO-TEXHUYECKOW HHPOPMALIHH Hay4YHOU WH(pOpMaIuu u KOJUIOK8U
(bOpMyIUPOBKE HA UX OCHOBE | VM,
BBIBOJIOB M MPEJIOKEHUN aabopam
opHas
paboma,
mecm
Bnaners HaBbiKamMu pabOTHI HA OIIK-6 BnameHueM HOpMaMH | yCmHblU
XUMHUYECKOM 06OPYI[0B3.HI/H/I, TEXHHMKH 0€30IaCHOCTU U onpoc,
NPUHIHTAMH PacuéTa YMEHHEM pPeain30BaTh UX B KOJIOK8U
TEXHOJIOTHYECKUX PEKUMOB 71200paTOpHEIX H M,
TEXHOJIOTUYECKHUX YCIOBHIX aabopam
opHas
paboma,
mecm
Braners: ocnoBamu npo6omnonroroku | I1K-2 BnagenneM HaBblkaMu VCMHbLU
JUTSI IPOBEJICHUSI PA3JINYHBIX BUJIOB MCIIOJI30BAaHUSI COBPEMEHHOU | onpoc,
(PM3MKO-XMMHHMECKOTO AHATH3A. anmapaTtypsl Ipu npOBeVz[eHI/m KOJIOK8U
- Hay4HBIX MCCJICIOBAHUM M,
Bragers: HauaIbHBIMH HaBBIKAMU
nabopam
paboThI CO CreUaTU3UPOBAHHBIM opHas
HAy4YHBIM 000PYJIOBaHHEM paboma,
mecm
Brnaners: Cucremoit pynnamentansubix | [1K-3 Bragenuem cucremoit VCMHbIU
MIOHSATHHN XMUMUH. dbyHIaMEHTATBHBIX onpoc,
XAMHUYECKUX MMOHATHH U KOJIOK8U
METO/I0JIOTUYECKHUX aCTIEKTOB | VM,
XUMUH, popMaMu U METOAAMU | 1abopam
Hay4YHOTO MMO3HAHUS opHas
paboma,
mecm
BnaneTb: OCHOBHBIMH METOIAMU ITK-4 c1ocoOHOCTBIO VCMHbLU
aHajan3a U 00pabOTKH MOTYICHHBIX [IPUMEHATH OCHOBHBIC onpoc,
PE3YIBTATOB €CTECTBEHHOHAYYHbIE 3aKOHBI | KOJLIOKBU
MIpU OOCYXKJICHUH TTOTYYEHHBIX | VM,
pe3ynabTaTOB nabopam
opHas
paboma,
mecm

4.3 PeiiTUHT IJIaH TUCHUILVIMHBI (MPUIIOKEeHUE 2)

23




DK3aMeHaIMOHHBIC OHMIICTHI
DK3aMEeHAIMOHHBIN OMJIET COCTOUT U3 2 BOIPOCOB.

HpI/IMepHHC BOITPOCHI IJIs1 9K3aMCHaA:
1. OcoOnle cBolicTBa KOJIJIOMAHOI'O COCTOSHUA. OcCHOBHEBIE IIPHU3HAKH 00BEKTOB KOHHOH,HHOﬁ

XUMHUH.
2. Knaccugukanus 1ucrepcHbIX CUCTEM.

3. OCHOBBI TEpMOJMHAMUKH TOBEPXHOCTHBIX sBICHHHA. CrylieHne TepMOANMHAMHYECKUX
(GyHKUUH B TOBEPXHOCTHOM CJIO€.

4. BHyTpeHHee JaBJIEHHE, €ro CBA3b C [IOBEPXHOCTHBIM HATSKEHUEM U JIPYTUMU
MaKpOCKOIIMYECKUMU XapaKTEPUCTUKAMU BEILIECTB.

5. BausHue Temmneparypsl Ha TepMOJAMHAMHUYECKUE (DYHKIIMM MOBEPXHOCTHOTO CJIOSI B YMCTBIX
OJIHOKOMIIOHEHTHBIX KHUJKOCTSAX Ha TPaHULIE C COOCTBEHHBIM MTAPOM.

6. IloBepxHocTHOoe HarskeHue. OmbiT [ronpe.PakTOpbl BIMAIONME HA IOBEPXHOCTHOE
HaTsDKEHHE.

7. MexdazHoe HaTsSHKEHHE HA MOBEPXHOCTH pa3jieia HACBILIEHHBIX PACTBOPOB JIBYX B3aUMHO
OTrpaHUYEHHO PaCTBOPUMBIX >kuJKocTel. [IpaBuino AHTOHOBA.

8. Cobomnas sHeprus TBepAbIX Tesl. Cnenndurka nposBIeHUs.

9. Kammmnsprnoe nasnenue. 3akoH Jlamaca.

10. 3aBucuMOCTh JaBJIEHUS HACBILIEHHOTO Iapa OT KPUBU3HBI IIOBEPXHOCTH paszzeia
cocymecTBytomux ¢as. 3akon Tomcona-KenbBuna.

11. Cratnueckue MeTO/IbI OpeIesieH s (M3MEPEHNUs) TOBEPXHOCTHOIO HATSKEHUS.

12. Ilonycratndyeckue METOAbI U3MEPEHHSI TOBEPXHOCTHOTO HATSIKEHHSL.

13. OneHka MOBEpXHOCTHOM YHEPTUN TBEPABIX Tell.

14. BiusiHue HEOJHOPOIHOCTH U IIEPOXOBATOCTH TBEP/bIX IIOBEPXHOCTEN Ha CMaurBaHHUE.

15. TepmoauHaMHUECKHE YCIOBHUS CMauMBAaHHUS U pacTeKaHWsl Ha TBEPABIX U JKUAKHUX
noBepxHocTAx. KomuuecTBeHHbIE KpUTEPUH CMAaYMBaHUS.

16. I'mapodunsHbIe U rHIAPOGOOHBIE TOBEpXHOCTH. V30MpaTenbHOe CMaYlBaHHE.

17. 'uctepe3uc cMauMBaHuUsI.

18. BeiBoz agcopOuuonHoro ypaBHenus [ nooca.

19. ITAB u [1MB Ha pa3HbIx Mex¢a3HbIX MoBepxHOCTAX. [IpaBuino ypaBHHBaHUS MOJISPHOCTEH
Pebunnepa.

20. TIpencraBnenue o ruapodunsHO-TUNIOGHIEHOM Oaance Mosekyt [TAB.

21. Pabota ancopoumu. [Ipasmio TpayGe-/{rokin0, ero TeopeTndeckoe 000CHOBAHHE.

22. Ycnous mpuMeHuMocTr nipaBmia Tpay6e-/lrokno. O6pammenne npasmia Tpayoe-/lokio.
23. Knaccudukanus I[TAB no monekynsipaomy ctpoernto. [Ipumepsr [TAB.

24. Knaccupukanuss IIAB  mo wmexanusmy JeHCTBHS — (CMauuBaTeNd, JIUCIEPraTopshl,
CTaOMIIN3aTOPBI, MOIOIIHE CPECTBA).

25. IloBepxHocTHast akTUBHOCTh IIAB. Pacuer mOBEepXHOCTHOM AaKTHBHOCTU IO M30TEpMe
MIOBEPXHOCTHOT'O HATSYKEHUS.

26. Pacuer m30TepMBl aJcOpOIMU IO HW30TEPME MOBEPXHOCTHOTO HaTshKeHUs. OmpeneneHue
MOJIEKYJIApHBIX KOHCTAaHT [TAB.

27. Ctpoenue ancopOrroHHbix cinoeB [TAB. ['a3000pa3Hble, xunkue u TBepabie uieHkn [1AB.
28. JIByXMEpHOE COCTOSIHHE BEIIECTBA B IOBEPXHOCTHOM CJIO€. YpaBHEHHE JBYXMEPHOTO
COCTOSIHUSL.

29. DKcriepuMeHTallbHas POBEpPKa ypaBHEHUs ajicopouuu ['ub0ca.

30. Pacuer monekymsipHbIX KOHCTaHT [IAB 1o ypaBHEHUIO IBYXMEPHOTO COCTOSIHHSI BEIIIECTBA.
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31. Ypasuenue llInmkoBckoro. ®u3nueckuii CMbICT KOHCTAHT ypaBHeHwus [1IutkoBckoro.

32. CBsa3b ypaBHenuit lumkosckoro u Jlenrmiopa.

33. Oco0eHHOCTH aACOPOIM HOHOB U3 PACTBOPA HA TBEPIOH MOBEPXHOCTH.

34. Jlnopmnmmzauus u snmodobuzanus moBepxHocTel, npumenenue I[IAB nmns ympaBienus
nporeccaMi CMaulBaHUsl.

35. Brnusaue ancopounonnbix cioeB [TAB Ha cmaunBanmue.

36. KomnoniHo-XuMHIeCKHE OCHOBBI (hJIOTAIIHH.

37. DNEeKTPOKUHETUYECKHE  SIBJICHUS: 1eKTpodope3,  BIEKTPOOCMOC,  MOTEHLUAJIBI
CeIMMEHTALUU U IPOTEKAHNUS.

38. CoBpemennas Teopusi crpoerust 19C nmopoOHBIX 30I1€ei.

39. Usmepenrne W pacdeT HJIEKTPOKMHETHUYECKOTO MOTEHIHana. YpaBHEHUE [ enbMrosbia-
CMOI1yXOBCKOTO.

40. Inddysnas yacts JIIC i cuiibHO U cnabo 3apsHKEHHBIX TTOBEPXHOCTEH.

41. Bnussaue  uHAU(PGEpPEHTHBIX  JNeKTpoluToB Ha  crpoeHue JOC u  BenuuuHy
3JIEKTPOKMHETHYECKOro MoTeHI1ana. Y paBHenrue Hukonbckoro.

42. Bnusaue cnenuduyueckod amcopOuuu  MOHOB HMHAUGM(EPEHTHBIX JJICKTPOJIUTOB Ha
3JIEKTPOKMHETHUYECKUI U TepMOIUHAMUYECKHH TOTEHIHAIIBI.

43. Bmussane sHewnauddepentHeix anmektponmroB  Ha - crpoerme  JIDC.  Ilepesapsika
MIOBEPXHOCTH.

44, @axTopHl, BIUAIOUINE HA BETMYNHY dJIEKTPOKUHETHYECKOTO OTEHIIHANIA.

45, TIpakTHYeCKOE TPUMEHEHUE DIIEKTPOKUHETUIECKHUX SIBICHUIA.

46. OCcHOBBI TEPMOJAMHAMUKH JTUCIIEPCHBIX cucTeM. Pabora oOpazoBaHMs 4aCTHUIIbI IUCIEPCHON
(a3pl IpU AUCTIEPTUPOBAHUN M KOHACHCALUH.

47. OCHOBBI TEPMOJMHAMUYECKON M KHHETHYECKOH Teopuu oOpazoBaHMs HOBOW (hasbl IO
['n66cy-Donbpmepy (roMOreHHOE 3apObIIe00pa3oBaHuE).

48. I'ereporenHoe oOpa3oBaHUE 3apojiblliel HOBOM (as3bl. Poib cMaunMBaHUS B CHUKEHUU
paboThl 00pazoBaHus 3apoJIbllIeil HOBOM (a3bl.

49. OurcTKa KOJUIOWAHBIX cucTeM. uanu3. Dnexkrpoananus. YnbTpaduiabTpamms.

50. MeToapl KOHJIEHCAIMOHHOTO OOpa30BaHMsI JUCIEPCHBIX CHUCTEM. YCIIOBHUS, HEOOXOTUMBIE
JUTSL TOJTY4eHUs TMO(OOHBIX 30J1€H MOCPEICTBOM XUMUYeCcKol peakiuu. CTpoeHHe MULIEII.

51. [lytu ynpaBiieHUs CTENEHbIO TUCTIEPCHOCTH MPU MOTYYEHUHU KOJUIOMIHBIX CUCTEM.

52. Kputepun Pebunnepa u PebGunnepa-lllykuHa caMonpou3BOIBHOTO AMCIIEPTUPOBAHUS
00BbeMHBIX (a3 Mpu 00pa30BaHUU JMOPUIBHBIX 30JIEH.

53. JlucniepcHble CUCTEMBI BOIM3H KPUTHUYECKON TOUKH (KPUTUYECKHE IMYIIbCUN).

54. lucriepraiiiOHHBIE METOJBI TIOJYYEHUS KOJUIOMIHBIX CHUCTEM. AJICOpPOIIMOHHOE BIIHMSHUE
Cpezbl Ha MEXaHUYeCKHe CBOMCTBA TBEPBIX Tel — 3 dexr Pedunnepa. [ToHu3uTe M MPOYHOCTH.
55. llenTu3anust Kak METOJ TIOJTYYEHHUS KOJUIOMIHBIX CHUCTEM. YCJIOBHS PAaBHOBECHS MEXKIY
nporeccaMy MENTH3AIMA U arperupoBaHusl. Bl nentuzanuu.

56. Muremioo6pazoBaHie B BOJHBIX M HeBOJHBIX cpeaax. KKM. Mertozasl ee omnpeneneHus.
Touxa Kpadra.

57. ®@axtopsl, Bnustonme Ha KKM (mmHa paaukana, mpupoja monspHod rpynnsl [1BX,
AIIEKTPOJIUTHI, TEMIIEpATypa U Tp.).

58. ComroOmnm3anusi B TPSMBIX M OOpaTHBIX MHIEIax. [IpakThueckoe TNpUMEHEHHE
COJIFOOMITM3ALIHH.

59. CenuMeHTaIIMOHHAasT ¥ arperatuBHAsl YCTOMYMBOCTH JUCIIEPCHBIX cUCTeM. DakTopsl,
BIIMSIIOIME HA CETUMEHTAMOHHYIO YCTOMUNBOCTb.
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60. ITpouecchl, BeAylre K HAPYIICHUIO arperaTUBHON YCTOWYMBOCTH JAUCTIEPCHBIX CHCTEM.

61. ®aKkTOpHI arperaTuBHON YCTOMYUBOCTH TUCIIEPCHBIX CUCTEM.

62. D¢ddexrsr 'n66ca u Mapanronu-I' udé6ca kak Gpakrop CTabMIN3ALUY TIEH U SYMYIIbCUH.

63. CTpykTypHO-MeXaHUYeCKHii Oapbep o Peounmepy.

64. PacknunuBatomiee nasieHue no Jlepsruny.

65. DnekTpocTaTuyeckasi COCTaBJISAIONIas PACKIMHUBAIOLIETO 1aBICHUS.

66. MexxmonekynsapHble  B3aUMOICHCTBHSI B  AMCIEPCHBIX  cUcTeMaX. MonekymspHas
COCTAaBJISIFOLIAs] PACKJIMHUBAIOIIETO JABJICHMUS.

67. ®aktop cTabWIM3alMK JAMCIEPCHBIX CHUCTEM - THAPOJMHAMUYECKOE COIPOTHUBIICHUE
IIPOCIIOMKHU CPEMBL.

68. Teopus ycroitunBoct u Koarysiun [1J1DPO.

69. OcoOeHHOCTH KOarymsiuu 30Jei dnekTponutamu. VX oObsICHEHHE ¢ TOYKU 3PEHUsI TEOpUHU
JUIDO.

70. TTopor koarynsiiuu ¢ Touku 3penus teopuu JJIDO.

71. HeliTpanu3anuoHHas ¥ KOHLEHTPALIMOHHAS KOATYJISIHUA.

72. TlpaBuno Ulynbue-I'apau u kputepuii Ditnepca-Kopda. x oObsicHeHHe ¢ TOYKH 3pEHHS
teopun JJJIPO.

73. SIBneHue HEMPABUIIBHBIX PSAAOB TPH KOATYISALIUH 30JICH.

74. Kunetuka xoarynsuuu. YpaBHeHue CMoi1yX0oBCKOro. beicTpas 1 MeJuIeHHast KOaryJisiusl.
75. 3aBUCUMOCTb CKOPOCTH KOAryJIsiIUU OT KOHLUEHTPALMHU 3JIEKTPOJIUTA.

76. Aspozonu. OcCOOCHHOCTH UX CTPOCHHS U CBOMCTBA. METOIBI pa3pyIICHHS a3PO30JICH.

77. Omynbcun. CTpoeHue, yCTOHYUBOCTh, METOABI OTYyYEHUS. DOMYIIbIaTOPHI.

78. O6pamenue ¢a3 B amyinbcusax. [Ipasmno bankpodra u ero B3aumocs3b ¢ Bennuunoit ['J1b.
79. Ilensl. CTpoeHue, ycTOMUYUBOCT, METO/IbI OJTYUECHHUS.

O06paselr sK3aMeHAIIMOHHOTO OueTa:
BAIIIKUPCKUM T'OCYIAPCTBEHHbBIN YHUBEPCUTET

10 TUCLIUIUIAHE Komutonnaas xumus
CroenuaibHOCTD 04.05.01 ®dyHmaMeHTAILHAS Y IPUKIATHAS XUMUS

DK3aMeHaIlMOHHBINA OneT No 2

1. YpasHeHue JleHrmropa u e€ro cBsA3b ¢ ypaBHeHHeM llIumkosckoro.

2. MeTtoapl  KOHACHCAIMOHHOTO  O0pa3oBaHMsA  JUCHEPCHBIX  CHUCTEM. Y CJIOBHS,
HEOOXO/[UMBIE JJIS TONXy4eHHUs JIMOPOOHBIX 30JIel TOCPEICTBOM XHUMHUYECKOM peakiHH.
Crpoenue MunesI.

3aB. xadenpoii, mpodeccop Kynum E.N.

[TepeBon onenku u3 100-6ayTbHOM B IATHOATUTBHYIO POU3BOIUTCS CAEAYIOIIMM 00pa3oMm:
- otinyHO — oT 80 1o 110 6amnoB (BkIoyas 10 moompuTensHBIX 0AMIOB);
- xoporto — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTENBHO — OT 45 110 59 6ainos;
- HEYJIOBJIETBOPUTENIHLHO — MeHee 45 6aJlsioB.
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Kpurepun onenkn (B 6aj1ax):

- 25-30 6amIoB BBICTABIISIETCS CTYJEHTY, €CITU CTYICHT Jall MOJHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUYECKUE BOIPOCHI OMieTa, MpoAeMOHCTPHPOBAJ 3HAHNUE (PYHKIIMOHATBHBIX
BO3MOXHOCTEH, TEPMHUHOJIOTUU, OCHOBHBIX 3JICMEHTOB, YMEHHE TPUMEHSTh TCOPETHUECKHUE
3HAHMS MIPH BBIITOJIHEHUH MPAKTUYECKUX 3aaHuil. CTyaeHT 0e3 3aTpyIHeHHI OTBETHII Ha BCE
JIOTIOJTHUTEIIbHBIE BONPOCHI. [IpakTHueckasi 4acTh pabOThI BHIIIOJIHEHA MTOJIHOCTHIO 03
HETOYHOCTEH U OIINOOK;

- 17-24 6anioB BBICTABIISIETCS CTYJEHTY, €CIIU CTYJICHT PAaCKPbhLI B OCHOBHOM TEOPETUUYCCKUE
BOIIPOCHI, OJTHAKO JIOMYIICHBI HETOYHOCTH B ONPEACICHUN OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI IOMYIIEHBI HEOOIIbIIINE HETOYHOCTHU. [IpH BBITIOJTHEHUT
NPaKTUYECKON YacTU pabOThI JOMYIICHBI HECYIIECTBEHHBIEC OLUTHOKH;

- 10-16 6anmioB BBICTABIISIETCS CTYJCHTY, €CIIM IIPH OTBETE HA TEOPETHUECCKUE BOIIPOCHI
CTYACHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMOOK B TOJKOBAHUU OCHOBHBIX MOHSATHH.
Jloruka v TIOJTHOTA OTBETa CTPAJAIOT 3aMETHBIMU M3bsIHAMHU. 3aMETHBI TPOOEIIHl B 3HAHUU
OCHOBHBIX METOZIOB. TeopeTruecKre BOIPOCH B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C
NPOIyCKaMH MaTepuaa. MIMeroTcsi IPUHIMITAATBHBIC OIIMOKY B JIOTHKE TOCTPOCHUS OTBETA Ha
Borpoc. CTyACHT He pemI 3a7aqy WK IPU PEHICHUH TOMYIIEHBI TPyObIe OMIHOKHM;

- 1-10 GatoB BBICTABISIETCS CTYACHTY, €CIIM OTBET Ha TEOPETUYECKUE BOIIPOCHI
CBUJICTEILCTBYET O HEIOHUMAHUH U KpaifHE HETIOJITHOM 3HAHUU OCHOBHBIX IOHSTUH M METOJIOB.
OO0HapyX1BaeTCs OTCYTCTBHE HABBIKOB IPUMEHEHHUSI TEOPETHUECKUX 3HAHUI MPU BHIMOIHEHUN
MpaKTHIeCKuX 3a1annii. CTyICHT He CMOT OTBETUTH HH Ha OJIMH JIONOJHUTEIBLHBIN BOITPOC.

Bonpochl K KOLJIOKBUYMaM
Konnoxeuym Nel.

BBenenmue.
1. IIpenmer xomouaHo xuMuu. OCHOBHBIE Pa3/ieNbl U HANpaBJIEHUs] KOJUIOUTHON XUMHH,
00BEeKTHl M Ledau Hu3ydeHus. Kimaccuuxanus TUCTIEPCHBIX CHCTEM: IO pa3MepaM YacTHull, 10
arperaTHOMy COCTOSIHUIO JUCHEepCHOM (a3bl M JUCHEPCHOHHOW Cpenibl, MO KOHLEHTPAIHH.
KonnyecTBeHHBIE XapaKTEPUCTUKU AUCHEPCHOCTH:AUCIEPCHOCTh,PAANYC KPUBU3HBI, yIElIbHAS
MIOBEPXHOCTb.
2.  IlomaTMe O TEPMOAWHAMHYECKH YCTOWYHMBBIX (JHOQWIBHBIX) W TEPMOJWHAMHYECKU
HeycTounBbIX (MMo(poOHbIX) aucnepcHbx cuctemax (C). OcoO0eHHOCTH HAHOIUCHEPCHOTO
(KOJUIOMIHOTO) COCTOSIHMSI BEIECTBA. YHMBEPCAIBHOCTh JUCIEPCHOIO COCTOSIHMS BEILECTBA.
Onpexenstonias posib NOBEPXHOCTHBIX SIBIICHUH B AUCIEPCHBIX CUCTEMAX.
3. B3anMocBs3b KOJUTOMIHOM XUMHHU C IPYTHUMU XUMHUYECKUMH JAUCHUILTMHAMY, C (PU3UKOH,
Ouonoruel, reoJoruel, HOYBOBEJACHUEM, METUIIMHON. 3HaUE€HHE KOJUIOMIHOW XHMMHU B OXpaHe
OKPYXKarOILEH Cpebl.

MouiekyJsipHble B3aUMOAEHCTBHS U 0CO0bIe CBOICTBA

IOBEPXHOCTEeH pa3aena ¢as.

1. VYcnoBue CylmecTBOBaHUS YCTOWYMBOW TpaHUIBI paziena (a3 B OJHOKOMIIOHEHTHOM
cucremMe. CBoOOaHAsT TMOBEPXHOCTHas »HHeprusa. I[lOBEepXHOCTHOE HATsHKEHHE, CHUJIOBas U
DHEPreTUYecKas TPAKTOBKH, eAuHHUII u3MmepeHus. Onwir [ronpe. [lpuunHBl TOSIBICHUS
CBOOOJIHOM  TIOBEPXHOCTHOW  dSHepruM Ha Tpanume paszaena ¢a3.  OcobeHHOCTH
TEPMOJIMHAMUYECKOTO COCTOSIHUSI BEIIECTBA B MOBEPXHOCTHOM cjoe. [loHsTHE 0 moBEepXHOCTH
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paspbIBa U pa3JeNAIONIeH MOBEPXHOCTH. MeTo T M30BITOUHBIX TEPMOJUHAMUYECKUX QYHKIHH (G,
€, M) MOBEPXHOCTHOTO cJiosi o ['m66cy. O600IMIEeHHOe ypaBHEHHE TIEPBOTO M BTOPOTO 3aKOHOB
TEPMOJMHAMUKY JJIsl TOBEPXHOCTH paznena das.

2.  Bausaue temmepaTypbl Ha H30BITKM TEPMOAMHAMUYECKHUX (YHKIHMHA IMOBEPXHOCTHOTO
CJI0s1 HeacCOLMUPOBaHHBIX kuakocTed. Kpurtnueckas temneparypa no Menaeneesy.

3. CBsI3b MOBEPXHOCTHOM SHEPIHU C MEXMOJICKYJISIPHBIMH B3aMMOJCHCTBHSAMU B 0OBEMe
KOHJCHCHUPOBAHHOW (ha3bl (PHEPTUeH CIEMJICHUS MOJCKYJ, TEIUIOTOH CyOiMManuu, paboToi
kore3un). IlpaBmio Credana. Buyrpennee naBieHwe 1o PeOunmepy, ero cBsi3b C
MOBEPXHOCTHBIM HATsDKEHHEM M (U3MYECKUMM XapaKTepUCTHKAMM BellecTBa (MOAYJEM
YIPYTOCTH, H€aIbHOU MPOYHOCTHIO U T.A.). KoHcTanTa ["amakepa, ee cBs3b ¢ pabOTOM Kore3uu
U TOBEPXHOCTHBIM HATsHKEHUEM. Biiaj nucnepcHOHHOM M HEIMCIEPCUOHHOW COCTAaBIISIONIMX
MEXXMOJIEKYJISPHBIX B3aUMOJIEHCTBUIN B TOBEPXHOCTHOE HATSHKEHHUE.

OcobenHoctu rpaHullel paszznena a3 TBepabix Tei. Cnenuduka MposiBIEHUS CBOOOJIHOU
MOBEPXHOCTHOM dHEPruu TBEP/BIX TEJl.

4. Oco0OeHHOCTH TOBEPXHOCTU pazjiesia KOHJIEHCUPOBAaHHBIX (a3 B JBYX KOMIIOHEHTHBIX
CUCTEMAX. CBsi3p  Mex(]a3HOrO IMOBEPXHOCTHOTO HATSXKEHUS C  MEXMOJEKYJISIPHBIMU
B3auMOJieicTBUsIMU B oObeMe ¢a3. Pabora anresuu. Ilomsitue 00 »dHEpruum cMemeHUS
KoMroHeHTOB. CiokHas KoHcTaHTa [‘amakepa, ee CBs3b C MeX(a3HbIM IMOBEPXHOCTHBIM
HaTsDkeHneM. MexdasHoe moBepxHOCTHOe HaTskeHue mo dDyoxcy, Jxepudanko u [ymy.
DOMmnupudeckoe mpasmiio AHTOHOBA. PaboTa aare3uu Ha rpaHulle pasjaena ¢a3 npu BOIUIOMIEHUN
npaBuiia AHTOHOBA.

5.  BnusiHMe KpUBHU3HBI TOBEPXHOCTU HA pPAaBHOBECUE B OJJHOKOMIIOHEHTHBIX CHCTEMaX. 3aKOH
Jlannaca. Kanmisipaoe nasieHne. KanwuisipHoe MOAHATHE KUAKOCTH, ypaBHeHHE JKropeHa.
3aBUCHUMOCTh JIaBJICHHS Iapa OT KPUBU3HBI MOBEPXHOCTU JKUIKOCTU. YpaBHeHHE ToMCOHa
(KenpBuna). Kanumispaas xonneHcauus. M3otepmuueckas neperoHka BellecTBa. 3aBUCUMOCTb
pacTBOPUMOCTH  OT KPUBU3HBI TOBEPXHOCTH JUCHEPCHBIX YacTHll. YpaBHeHHe [ubb6ca -
OctBanpaa - Gpelingnmnxa.

6. CmaunBanue. Kpaeoii yron. BriBoxy ypaBHenuss FOnra. CooTHomeHue Mexnay
paboTamMu ajare3su M KOTe€3MM MpU CMauuMBaHUM. Temnora cMmauuBaHus. V3OupatenbHoe
CMauMBaHME KaK METOJ  XapaKTepUCTHUKU IOBEPXHOCTH TBEPABIX TeNl (JIMOPMIBHBIX WU
muo¢poOHbIX). TepMoauHaMUUECKHE YCIOBHS TOJHOTO cMaduBaHus (pacTekaHnue). BriusHue
[IEPOXOBAaTOCTU M 3arpsi3HEHUs OBEPXHOCTH HAa cMauMBaHMeE. [ McTepe3suc cMauyuBaHusl.

7. Meroapl U3MepeHUs NOBEPXHOCTHOTO HATSHKEHHs Ha JIETKO IMOJBMXKHBIX T'paHHUIax ¢as.
CraThueckue W TOJYCTaTUYECKHE METOJbl: HHCTPYMEHTaIbHOE O(OpMIIEHHE, YCIOBHUS
JKCIEpUMEHTa, pacueTHble (popmynbl. [lonsaTHe o quHaMuyeckux wmeroxax. OmpeneneHue u
OlLIEHKa CBOOOTHON MTOBEPXHOCTHOM HEPTUH TBEPJIBIX TEJ.

KoanoxkBuym Ne2.
AncopOuusi Ha MOBEPXHOCTH pa3iena das.
Bausinue ancopOLUMOHHBIX CJIOEB HA CBOMCTBA AUCIIEPCHBIX CUCTEM.

1. A,Z[COp6L[I/I$I KakKk CaMOIIPpOU3BOJILHOC KOHUCHTPHUPOBAHUC HA MOBCPXHOCTU pa3aciia (ba3

BEIIECTB, CHIDKAIOMIMX Mex(a3Hoe HaTsKeHHe. TepMoJMHaMMKa Tmpolecca aJcopOIHH.
N36bITOuHas U TmonHas aacopOuus. YpaBHeHHe ajncopobuuu ['ub0Oca.
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2. IloBepxHoctHO-akTHBHBIE (I[IAB), MOBEpXHOCTHO-HEAKTHUBHBIE U TIOBEPXHOCTHO-
MHAKTUBHblE  BellecTBa. OTHOCUTEIBHOCTb  IOHSATHS  «IIOBEPXHOCTHAs AaKTUBHOCTH)»
(3aBHCHMOCTB OT IPUPOABI KOHTAKTHPYOHX (a3). [loBepXHOCTHO-aKTUBHBIE METAJLIBL.

3. 3aBUCHMOCTb TOBEPXHOCTHOTO HATSDKEHHsS PAacTBOPOB oOT KoHueHTpauuu [1AB.
[ToBepxHocTHas akTHBHOCTH [IAB. PacueT u3orepmMbl afcopOIuy 1 MOBEPXHOCTHOM aKTUBHOCTH
0 HM30T€PME MOBEPXHOCTHOrO HaTshKeHUs. OmpezeneHue MOJEKYISIpHbIX KoHcTaHT I[IAB.
JBwxkymas cuia mpoiecca agacopouuu. Ypasuenue [lumkosckoro. Ypasaenue Jienrmiopa, ero
CBsI3b ¢ ypaBHeHueM ['u66ca, LIIumkoBckoro.

4., U3MeHenwe moBepXHOCTHOW akTtuBHOCTH [IAB B romomormdyeckom psgy [IAB.
Tepmoannamuueckoe o0ocHOBaHWe TpaBmia TpayoOe-/iokino. PaGora ancopbumm. YcioBue
BBITIOJTHEHMS U oOpatieHus npasmia Tpayoe-/lokio.

5. Crpoenue MoHocioeB pactBopuMbix [IAB. JIByxmepHoe cOCTOsIHME BEIIECTBA B
IIOBEPXHOCTHOM CJIO€, OPUEHTALMS MOJIEKYJI B Pa3pPEKEHHBIX U HACHIIIEHHBIX CI0SAX. Y paBHEHUS
cocrosiHust MoHocinosi [TAB (naeansHoro nByxmepHoro rasa mno ®oismepy).

6. IloBepxHocTHbIe TieHKH HepacTBOopuMbIX [TAB. IloBepxHOCTHOE (IBYXMEpHOE) AaBlICHUE,
METOJIbI €ro u3MepeHus. M3oTepmbl MOBEPXHOCTHOrO AaBiieHUs. OCHOBHBIE THIBI ILICHOK:
ra3oo0pasHblie, KHUAKHE, TBEpAbIC. Y CIIOBUS MEPEeX0/1a IJICHKU OT OJJHOTO COCTOSHUS K APYTroMy.
YpaBHEHUE COCTOSIHHUS JBYXMEPHBIX aJCOPOIMOHHBIX CI10eB 10 OpyMKuHY.

7.  Opranunveckue [1AB. Knaccuduxanusa [IAB no MonekynsipHOMY CTPOCHHMIO (aHHMOHO- U
KaTHOHO-aKTUBHBIC, aM(oNuTHBIE, HEHOHOTEeHHBIE). Bricokomonekymsipusie [IAB (mpumepst,
oTianuusi OT Hu3KoMoJeKyasipHbIX [1AB). Knaccudpukanus [TAB no mexanusmy ux AeWCTBUS
(cMaumBaTenu, aucnepraTopsl, Mmoromue BemiecTBa). O6nactu npumenenust [TAB. Ilpo6rema
o6uopazmaraemoctu [1AB.

8.  AncopOuus ITAB Ha rpanune paszgena KOHAEHCHUPOBaHHBIX (a3 (Ha rpaHule paszena
KHUJIKOCTb-KHJIKOCTb ¥  TBEpJIOE TeNOo-KHUIKOCTh). [IpaBuiio ypaBHEHHS MOJSIPHOCTEH
Pebunnepa. Ilonartue o runpodmibHo-munopmisHomM Oanance (I'JIB). Moauduuupyromee
neiicteue IIAB: rugpodunuzanms u  ruzgpodobuzanmus HoBEpXHOCTEH. YipaBieHue
CMauMBaHMUEM B Ipoleccax (proTanuu.

KoninokBuym Ne3.
OO0pa3oBaHue IMCNIEPCHBIX CHCTEM.
JInopuibHbie U JIH0(POOHBIE TUCTEPCHBIE CHCTEMBI.

1. [lonsiTne  NMUOQMIBHBIX  JUCHEPCHBIX  cucTeM. TepMoanHaMuKa  0Opa3oBaHUA
TUO(QUIBHBIX KOJUIOMJIHBIX cUcTeM. Kputepuil caMONpPOM3BOIBHOTO —AUCIEPTHPOBAHUS
Pebunnepa-lllykuna. YcnoBust 00pazoBaHus TMOPUIBHBIX CUCTEM.

2.  Muuenno6pazoBaHue B pacTBopax ITAB. Kpurnueckas KOHLIEHTpALUs
murnemooopazoanuss (KKM). OcnHoBuble wmetoasl ompeaeneHuss KKM. Owmmnupuueckue
3akoHoMepHoCcTH u3MeHeHHs KKM 1 MUHUManbHOTO 3HaUY€HUS! TOBEPXHOCTHOTO HATSKEHUS Ha
rpanuue pazzaena [IAB - Bo3nyx B romonornueckux psgax [TAB.

3. Crpoenne npsMbIX U 00paTHBIX MHUIIEIUT TIPU pa3IMYHBIX KOHIEHTparusax [TAB. Mumemisr
[NapTiu-Pebunnepa n Maxk bena. CmelanHble MULIEIUTHL.

4. TeopMonuHaMMKa MHIEIO00pa30BaHUA: TeIUIOBble 3¢ (deKThl, auarpamMma (ha3oBBIX
CoCTOsIHUH, TemnepaTypHas 3aBucumoctb KKM; Touka Kpadra. Touka nomyTHeHUs.
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5. Comobmmzamus B pactBopax [TAB. OTHocuTenbHas CONMOOMIHM3AINS, 3aBUCUMOCTh OT
Temreparypbl W KoHueHTpamuu. ConroOuwnu3anus B HEBOIHBIX cpenax. [IpakTuueckoe

MPUMEHEHUE MHUIICIUIIPHBIX CUCTEM (B XUMHUH, CHHTE3€ TOJIUMEPOB, OHMOJIOTHH, MOIOIIEe
JICUCTBUE).
6. JlucriepraiiiOHHBIE METOJIBI MOYYCHUS TUCTICPCHBIX CUCTEM (30JIeH, IMYJIbCH, TIEH,

asposoniei). JlucreprupoBaHue TBEPABIX TN KaK (PU3MKO-XMMHUYECKHH MpoIiecc 00pa3oBaHUs
HOBOW moBepxHocTH. Teopust I'puddurca: ycnoBue caMompou3BOIBHOTO PACIIPOCTPAHEHHS
tpemnH. Oddekr Pebunaepa: W3MeHEHHE NPOYHOCTH M IIACTHYHOCTH, KakK CJEICTBHUE
CHIDKCHUSI TIOBEPXHOCTHOM IHEPTHM TBEPABIX TENl. TepMOAMHAMUYECKUE YCIOBHS IPOSBICHHS
apdexra Pebunnepa. BimsHue XuUMHUYECKOW NPUPOABI TBEPABIX TeI U IKUIKOCTEH Ha
BO3MOXHOCTH €ro nposiBienus. [Ipaktuueckoe npuinoxenue 3¢dexra Pebunnepa. [lentuzanus.
7. Konnencannonneie criocoObl MOXy4eHUs! AUCHEPCHBIX CUCTEM. XUMHUYECKUE U (PU3UKO-
XUMHUYECKHE CIMOCOObI KOHJCHCAIMH. YCIOBHUS, HEOOXOAMMBIC Ui MONYy4YeHHsS 30Jei, B
npolecce XMMHUYECKHX pPeakiuidl (mpumepbl). MeToasl MONMyYeHHsS MOHOIUCIIEPCHBIX 30JICH.
[TyTu yrpaBieHuUs CTENEHbIO TUCIIEPCHOCTH.

KonnoxkBuym Ne4.
JIEKTPONOBEPXHOCTHbIE SIBJICHUSI B JHMCIEPCHBIX CHCTeMAaX.

1. [BoitHoii  onektpuueckuir  cmoit  (JDC).  Ilpuumnasl  obpaszoBanus  [1OC.
TepMoauHaMu4eckoe paBHOBECUE TOBEPXHOCTH pa3iena (a3 ¢ y4eTOM IEKTPHUECKON IHEPTUH.
2. Crpoenue JI9C: momenp miockoro kouaeHcatopa  (I'enbMrosbl), y4eT TemIoBOroO
JIBUKEHUST MOHOB (Mozenb ['ym - YenmeHa); poib XMMHUYECKOW MpPHUPOJAbI MOHOB (Teopus
[lIrepna). OO6mmit U DJEKTPOKMHETHYECKUM NOTEHUUANIbl. M3MEHEHHE NOTEHUHAIa B
3aBUCUMOCTH OT pAcCCTOSHUA OT IOBEPXHOCTH  JUIsl  CHWJIBHO U CJ1abo0 3apspKEHHBIX
MOBEPXHOCTEH; BIMSHUE KOHLIEHTPALIUU U 3apsiia HOHOB AJIEKTPOJIUTA.

3. DIeKTpOKHHETHUYECKHE SIBJICHHUS: DJIEKTPOPOpe3; 3JIEKTPOOCMOC; MOTEHIMA TEYCHUS;
noteHuuan ocefanus YpasHeHue ['enpMronpna-CMoiyxoBckoro. @akTopbl, BIHAIOIINAE Ha
MHTEHCUBHOCTD 2JIEKTPOKMHETUYECKUX SBICHUI. DJIEKTPOKMHETUYECKUI MOTEHIMaN, I'paHuLa
CKOJIb)KEHUS. MeTolbl OINpeneiacHus] DIIEKTPOKMHETHUYECKOro MoTeHuuana. lIpaktuueckoe
IIPWIOKEHUE DJIEKTPOKMHETUYECKUX SBJIECHUN. OJEKTPOKANWIISAPHBIE SBJICHUA. YpaBHEHUE
JIunnmana.

4. Crpoenune wmuuemn ruaposoneid. BiusHue wuHauddepeHTHBIX M HEUHAUPPEPEHTHBIX
anekTpoiuToB  Ha crpoeHue JIDC. Ilepesapsimka 305€il 1oa JEUCTBHEM BJIEKTPOJIUTOB.
N3osnektpudeckas Touka. BiusHue pa3auyHbIX (PaKTOPOB HA OOLIUHM M 3JIEKTPOKHMHETUYECKUI
noteHuan (pa3daBieHne U KOHIICHTPUPOBaHUE 3015, Iuanu3, pH, remneparypa).

5. Hounsiii oOmen. YpaBHenue Hukonbckoro. JInotponusie psaasl. NOHOOOMEHHBIE CMOJBI.
I[Tporieccel HOHHOTO OOMEHa B MIPUPOJIE U TEXHUKE (ITPUMEPBI).

YCcTOoMYMBOCTh W 3BOJIIOIHS TUCHEPCHBIX CUCTEM.
1. Ilonarue o0 arperaTMBHON ¥ CEIMMEHTAIIMOHHON YCTOWYMBOCTH IUCIEPCHBIX CHCTEM.
[Ipouecchl, Beaylue K MOTEpE arperaTMBHOM YCTOMYMBOCTH: W30TEPMHUYECKAsl TMEPErOHKa,

KOQJIECLIEHUsI, Koaryisiuus. Posib TEIIOBOrO NBUKEHUS B CEIMMEHTALIMOHHON U arperaTuBHOU
YCTOMYUBOCTH.
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2.  ®akTOphl arperaTMBHON yCTOWYMBOCTH JUCHEPCHBIX CHCTEM. TepMoauHaMHUUYecKas
YCTOMUYMBOCTh TOHKHMX IUICHOK. PackinunuBaromee nasineHue no Jepsaruny. MouekyisipHas
COCTaBJISOLIas PaCKJIMHUBAIOLIETO  JABJICHUS, Y4YeT MOJIEKYJISIPHOI IIPUPO/IBI
KOHTAaKTUpYIOImMX (a3 u ¢opmbl YacTull (TOHKHE IUIGHKH M C(epHuecKue YacTHIIbI).
DNEeKTPOCTaTUUECKAsl COCTABJIAIOLIAas PACKIMHUBAIOUIETO JABJICHUS, €€ CBSI3b CO CTPOECHUEM
muddy3non wactu [IDC. PacknuHuBaromee maBJIeHHE UIsi CHIBHO W CJIa00 3apsoKeHHON
noBepxHoctu. Ilpupoma  ycTOMYMBOCTHM  AMCIEPCHBIX  CHCTEM, CTaOWIM3HUPOBAHHBIMU
nuddy3apiME crtosiMu 110 Teopuu 1JIDO.

3.  @axTophl CTaOWIM3AUUU JTUCHEPCHBIX cucTeM. DdPexTuBHAs YHPYrocTh IJICHOK C
aacopoumonusiMu  cinosimu [TAB.  Dddextst  Iubbca u  Mapanronu-I'u60ca.
DNeKTpocTaTUUECKasi  COCTaBJSIONIAsl — PAaCKIMHUBAIOLIErO  JaBieHusd 1o  [leparuny.
['napoauHaMUyuecKoe CONPOTUBIIECHUE MPOCIOWKHU CPENbl BBITEKAHUIO, BA3KOE COCTABISAIOLIEE
packnuHHBaromero gasieHus. CTpykrypHo-mexanudeckuit 6apeep (CMB) mo Pebunuepy.
YcnoBus, ompenenstonme BbICOKylo 3¢dektuBHOCT CMb.  Peonmorumyeckue cBOHCTBa
aacopOunonusix cnoes [TAB. Durponuiinbii paktop. CMernianHbie (PaKTOPHI.

4. OcHoBbl Teopuu ycroiunBocTd U koarynsuuu JJIDPO. OcobeHHOCTH KOArymsIuu 30Jei
JNEKTPONIUTAMHU, WX OObsiCHEHHsI ¢ Touku 3peHus teopuu [JIDO. Ilopor koarynsuuu u
KPUTHYECKOE 3HAYEHHE 3JIEKTPOKMHETUYECKOro MOTEHIMaNa ¢ Touku 3peHus teopuu JJIDO.
3aBUCUMOCTh IOpOra KOaryJsiiMM OT pa3Mepa U 3apsaja Koaryiaupyrouiero nona. Koarymsmus
CHWJIBHO M CJ1a00 3apsiKeHHbIX 30i1ei. KoHIIeHTpalMoHHas U HeUTpanu3alMoHHAs KOaryJsiusl.
Ob6ocunoBanmne mnpaBwia Llymene-T'apan  u xpurepust Ditnepca-Kopda B teopun JIDO.
SIBneHne «HenpaBUIIbHBIX» PAIOB P KOATYIISILUU.

5. 3aBUCHUMOCTH CKOPOCTU KOAryJsllUU OT KOHIIEHTPAIMH AJIEKTPoInuToB. KuHeTnka ObICTpoit
koarymsauuu 1o CmonyxoBckoMy. OCHOBHBIE TIOJIOKEHUS TEOPUU MENJIEHHOW KOAryssiuu
(dykc). Opro- M mNepUKUHETHYecKas Koaryiasauus. DiIoKymsuus, TIeTepoKoaryssius,
anarysinus. IlpumeHeHne KoarynssHTOB U (PJIOKYJISHTOB Il OYMCTKU BOJIBI.

6. Aospozomu. Kiaccudukanus a’po3oneld Mo arperaTHOMY COCTOSHHIO YacTHUI[ TUCTIEPCHOMN
¢da3pl. Metonasl TONy4eHHS adpo30Jieid. MOJEKyIsIpHO-KMHETHYECKHE CBOMCTBA a’pO30JIeH.
Oco0eHHOCTh ANEKTPUUYECKUX CBOMCTB a3p030Ji€ii, MPUUYUHBI BOSHUKHOBEHUS 3JIEKTPUUYECKOTO
3apsiia Ha MOBEPXHOCTH YacTHIl. PaKTOPhl yCTOWYUBOCTH adpo3oiieil. CriocoObl 1 0COOCHHOCTH
paspywenuss ajposoiiei. [Ipakthueckoe wucnonb3oBaHue a’po3oned. Pomp  asposoneit B
3arpsI3HEHUH OKPYIKAIOLIEN CPEB.

7. Owmynbeuu. Knaccuduxanus, onpeneneHue THUMA SMYJIbCUM M CTENEHU AMCIEPCHOCTH
Karesb JUCTepcHOM (a3bl. DOMynbratopsl, npuHIun Beidopa [TAB mis ctabunuzanuu npsMbIx U
obpatubix amynbcuid. [IpaBwino bankpodra. Pons T'JIB monexkyner I[TAB B crabummsarnuun
smynbeun. OOpamienue (a3 B smynbcusx. DakTopsl CTaOWIM3alMA AdMYIbCUH. MeToabl
MOJIy4EHUS U paspylIeHus sMyibcHil. [IpakTndeckoe npuMeHeHUE SMYIbCUI.

8. Ilensr. CtpoeHue mnieH, ux kinaccudukarnms. KpatHocts nen. [leHooOpa3zoBarenn nepBoro u
BTOPOrO psifa. 3aBHUCUMOCTh YCTOMYMBOCTM MEHBI OT KOHLEHTpAIMM IEeHO0Opa3oBaTes.
Bnusiaue snekTpoiauToB Ha neHooOpasytomryto crocoOHocTs ITAB. Ilennsie muenku. dakTopsl
ycroifunBocty neH. [loHsTHE 0 uepHBbIX IuleHKax. CrocoObl MOMyYeHHs M pa3pylIeHUs IeH.
[TpakTHUecKOe NPUMEHEHUE TIEH.

Kpumepuu ouenxu (¢ 6annax)
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- 5 6aJJIOB BBICTABIIAETCS CTYIEHTY, €CIIH CTYJCHT Jajl MOJIHbIE, pa3BepHYThIC OTBETHI HAa BCE
BOITPOCHI, POJIEMOHCTPUPOBAII YMEHUE TPUMEHSTh TEOPETUIESCKUE 3HAHHS IPU BBITTOIHCHUN
NpakTU4YecKux 3ananuil. CTyaeHT 0e3 3aTpyJHEHUH OTBETHII Ha BCE JIOTIOJIHUTEIIbHBIE BOIIPOCHI.
- 4 Gaa BBICTABIISCTCS CTYNICHTY, €CIIM CTYACHT PACKPbUI B OCHOBHOM TE€OPETHUECKHE
BOIIPOCHI, OJTHAKO JIOMYIICHbI HETOYHOCTH B ONPE/ICIICHUU OCHOBHBIX TTOHSATHH.

- 3-2 Gayuta BBICTABIISIETCS CTYACHTY, €CJIU IIPH OTBETE HA TEOPETHUECKHE BOIIPOCHI CTYACHTOM
JIOIYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OMMOOK B TOJIKOBAHUU OCHOBHBIX MOHSATHNA. 3aMETHBI
npoOesbl B 3HAHUM OCHOBHBIX METOOB. TeopeTrnyeckre BONPOCH B IIETIOM H3JI0KEHBI
JOCTaTOYHO, HO C MPOITyCKaMH MaTepuaia. VIMeIoTcsl NpUHIKUITHAIbHBIE OIIMOKY B JIOTUKE
HOCTPOEHHSI 0TBETa Ha Bompoc. CTyJIeHT He PeIlnI 3a1a4y WIH [IPU PEIICHUH JOYICHBI
rpyObIe OIMOKH;

- 1-0 6anyoB BBICTABISETCS CTYACHTY, €CIIM OTBET Ha TEOPETHYECKHUE BOIPOCH! CBUICTEIHCTBYET
0 HEMIOHUMAHMU M KpaifHe HETMOJIHOM 3HAHWU OCHOBHBIX MOHSATHIA U MeTO10B. CTyIEHT HE CMOT
OTBETHUTH HU HA OJIMH JIOTIOJTHUTEJIBHBIN BOIIPOC.

TpebdoBanus k ogpopMiIeHHI0 0TUETA 0 J1abopaTOpHON padoTe

JIaGoparopHas paboTa JOKHA COCTOSATh U3 CIEIYIOLIUX IJIaB:

TUTyJIBHBIN JUCT.

Onwucanue neiau paboThI.

[IpenocraBiieHne KpaTKUX TEOPETUUECKUX CBEICHUI.

Onucanne TEXHUYECKOrO OCHALICHHSI U METOIUKH ITPOBEIEHUS IKCIIEPUMEHTA.

[TosryueHHBIE B X0/1€ IPOBEACHUS SKCIIEPUMEHTA PE3YJIbTATHI.

AHaJu3 JaHHBIX, TOJIyYEHHBIX B X0/1€ IPOBEIECHUS SKCIIEPUMEHTA.

[Tonsenenue utToros, HOpMyIHPOBKA BHIBOJIOB

NoakowhE

Kpurepun onenku (B 0asiax)

- 0 6ayuI0B BBICTABIISAETCS CTYACHTY, €CIIU CTYAEHT HE MpecTaBuiI 0(OpMIICHHBINH OTYET O
nabopaTopHoii paboTe;

- 1 Ganu BeICTaBNIAETCS CTYEHTY, €CIIU CTYJAEHT IOMYCTUI OIMOKH B 0(OpMIIEHUH OTUETA
0 1abopaTopHoii paboTe u B pacuérax;

- 2 Oasuta BBICTABIIAETCS CTYJEHTY, €CIIU CTYJAEHT 0(hOpMUIT OTUET 1O POpME U HE
JIOMYIIEHO OUIMOOK B pacué€Tax M CoJlep>KaHHH;

Bomnpocs! 1151 yCTHOTO ompoca:
1. OcHOBHBIE IPU3HAKKA OOBEKTOB KOJUIOMTHON XHMHH.

2. Knaccuukanus 1MCepcHBIX CUCTEM U TIPUMEPHI U3 )KU3HU.

3. Craruveckne METOABI OIpeneNeHus] (M3MEpeHHs) MOBEPXHOCTHOTO HaTshKeHus. Ux
XapaKTEPUCTHKA, JOCTOMHCTBA U HEJJOCTATKH METO1a

4. TlomycraTHUecKue METOJbl M3MEPEHHs MOBEPXHOCTHOTO HAaTsDKeHHWs. WX XapakTepucTHKa,
JIOCTOMHCTBA U HEIOCTATKU METO0J1a

5. WHAMHMYECKHEe METO/Abl U3MEPEHUs IOBEPXHOCTHOTO HaTsHKeHHA. VX XapaKTepucTHKa,
JIOCTOMHCTBA U HEIOCTATKU METOJ1a

6. T'mapodunshbie 1 ruapodoOHbIe TOBEpXHOCTH. M30upaTeibHOe CMauyBaHHE.

7. TlpeacraBnenue o ruapodunsHO-TUNIOGUILHOM Oanance mosuekyn [TAB.

8. Kuaccudpukanus [TAB mo monekynsipaomy crpoeruto. [Ipumepsr [TAB.

9. Knaccupukammss ITIAB 1o wMexaHm3My JeHCTBHS — (CMauyuBaTeNd, JTUCIIEPTaTOPHI,
CTaOMIIM3aTOPbI, MOIOIIIHE CPECTBA).

10. JIuopunuzammss u nuopoOuzanus noBepxHocTed, npumeHenue IIAB nns ympasneHus
npoleccaMy CMaulBaHUsl.
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11. [IpakTHyeckoe NpUMEHEHNE IEKTPOKUHETUUECKUX SIBJICHUH.

12. OuncTka KOJIJIOUIHBIX cucTeM. Jnanu3. DnekTpoananus. Y IbTpaQuiibTparmsl.

13. Comobmmmzanus. [IpakTiudeckoe NpUMEeHEHHE COMOOMITH3AIIHH.

14. Aspozonu. OcOOEHHOCTH WX CTPOCHHUS U CBOMCTBA. METOIBI pa3pyIICHUS a9PO30JICH.

15. Omynbcun. CTpoeHue, yCTOMUNBOCTb, METO/IbI MOTYYEHHSI. DMYJIbraTOPHI.

16. Ilensr. CTpoeHue, yCTOMYMBOCTH, METOIbI TTIOJTYYCHUS.

Kpumepuu ouenxu (¢ 6annax)

- 2 GaJju1a BBICTABIISIETCS] CTY/ICHTY, €CIIM CTYJICHT PACKPBLII B OCHOBHOM TE€OPETUUYECKUM BOTIPOC

- 1 Gasa BBICTABIISICTCS CTYICHTY, €CJIM ITPH OTBETE JIOMYIIICHO HECKOJIBKO CYIIECTBCHHBIX
OIIHOOK;

IIpuMepsI TeCTOBBIX 3a1aHUI

1. Hayimume u30bITKa CBOOOHON YHEPTHH HA TIOBEPXHOCTH pasjena (a3 o0ycIoBiIeHO:

1. TOJBKO pa3MYueM KOHIICHTPAIMA BEIIECTBA B IBYX (hazax;

TOJIBKO PA3JIMUYUEM arperaTHOrO COCTOSIHUS BELIECTBA;

3. HECKOMIICHCHPOBAHHOCTBHIO MEXKMOJCKYJISIPHBIX B3aUMOJCUCTBHI Ha ITOBEPXHOCTH II0
CPaBHEHHIO C 00bEMOM;

4. OoJee BBICOKOW 3HEprued B3aUMOACHCTBUS MOJEKYJ Ha TMOBEPXHOCTH IO CPAaBHEHHUIO C
00BeMOM.

no

2. Pa3zHocTh aBieHui B 00beMHBIX (Da3ax, pa3/IeleHHbIX HCKPUBICHHOW TOBEPXHOCTHIO,
BO3pacTaer C:
YBEIIMYECHUEM G}
YBEIUYCHUEM PANyCa KPUBU3HBI;
YMEHBUIEHUEM G}
YMEHBIIEHUEM PaJinyca KPUBU3HBI;
MIOBBIIICHUEM TEMIIEPATYPBHI;
YMEHBILIEHUEM TEMIIEPaTypHI.

oukrwdE

3. 3akoH Tomcona — KenpBuHA JIEKUT B OCHOBE:

KaWUIIPHON KOHACHCALNHY;
IpoIeccoB 00pa3oBaHusl HOBOH (a3bl;
MN30TEPMUYECKON NIEPETOHKY;
peKyInepanuu JETY4YuX pacTBOPUTEIIEH;
BCEX Ha3BaHHBIX IPOLIECCOB.

arONE

Kpurepun onenkn (B 6a/s1ax)

- 0 6ayIIOB BBICTABIIAETCS CTYIEHTY, €CIIM KOJIMYECTBO MPaBUIIbHBIX 0TBETOB 0 %0;

- 3 OasTa BBICTABIICTCS CTYICHTY, €CIIH KOJINYECTBO MPaBHIbHBIX 0TBETOB 30 %);

- 5 6aJIIOB BBICTABIIAETCS CTYJIEHTY €CIIM KOJIMUYECTBO MPaBMIIbHBIX 0TBETOB 40 %;

- 10 GaToB BBICTABISIETCS CTYACHTY, €CITH KOJMYECTBO MPAaBUIHHBIX 0TBETOB 60 %;

- 15 GannoB BhICTABISAETCA CTYACHTY, €CITU KOJMYECTBO MpaBUibHBIX 0TBeTOB 80 - 100%.

5. YueOHO-MeTOAMUYECKOE 1 HH(POPMALIMOHHOE 00ecniedeHne THCIUTTUHBI

5.1. IlepeyeHb OCHOBHO W AOIOJHUTEIbHON y4eOHOM JINTepaTypbl, HOOX0AMMOM 1151
O0CBOCHMUSA NJUCHUITIMHBI
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a) OCHOBHasl JIUTepaTypa:
1. [yxun E.J[. Komnmougnas xumusi :ydeOHUK JJIsi YH-TOB U XHMHKO-TEXHOJIOT.BY30B
/E.1.Ilyxun, A.B.IlepuioBa, E.A.Amenun — M.:Beictiast mikoina, (1992, 2002, 2004, 2012) c.
2. 'enpdman, M. U. Komnonanas xumus [ DIeKTpoHHBIH pecypc] : yueOnuk / M. U. 'enbdman,

O. B. KoBanesuu, B. II. IOctparoB .— WU3x 6-¢, crep. — CII6. : Jlans, 2017 .— 336 c. —
(Yuebnuku nns By3oB. CrnenuanbHasi jaureparypa). JlocTyn K TEKCTY 3JIEKTPOHHOTO U3JaHUS
BO3MOJKEH 4epe3 DJIEKTPOHHO-OuOIrmoTeunyro cucreMy usnarenbctsa "Jlans" .— ISBN 978-5-
8114-0478-0 .— <URL:<https://e.lanbook.com/book/91307#book_name>>.

3. Bonkos, B. A. Komnounnas xumus. [ToBepXHOCTHBIE SIBICHHMS M TUCIIEPCHBIE CHUCTEMBI

[DnexTpoHHBI pecypc] : yuebnoe mocodue / B. A. BonkoB .— U3n. 2-e, ucnp. — CaHkr-
[TerepOypr :Jlanb, 2015 — 672 c. — (YueOHuku st By30B. CrenuaibHas JIUTEPATypa).
JlocTym K TEKCTy OJEKTPOHHOTO W3JaHHUS BO3MOXEH uepe3 DIEKTPOHHO-OMOIMOTESUHYIO
CHUCTEMY A30aTeNbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —

<URL:http://e.lanbook.com/books/element.php?pll_id=65045>.

0) JOMOJIHUTE/IbLHAS JINTEpaTypa:

1. TlpakTHKyM 1O KOJUIOMJHONH XUMHUU (KOJUIOMJHAS XHMHS JIATEKCOB W IOBEPXHOCTHO-
AKTUBHBIX BEIIECTB) : yd4. MOCOOWE Ui CTYJCHTOB XMMHKO-TEXHOJOTMY. CIEIl. BY30B / IOJ
pen.P.O.Helimana .— M. : Beicmas mkomna, 1972 .— 176 c.

2. Bepexnukos , B. H. KomutonHas Xumusi MOBEpXHOCTHO-aKTUBHBIX BEIIECTB [ DJICKTPOHHBIN
pecypc] : yue6Hoe mocobue / B. H. Bepexnukos , . U. 'epmamesa , M. 0. Kpbicun .—
Cankr-IlerepOypr : Jlanp, 2015 .— 304 c. — (YueOuuku ans By30B. CrernuanbHas JUTepaTypa).
JlocTym K TEKCTy OSJIGKTPOHHOTO W3JaHHUS BO3MOXKEH uepe3 DIIEKTPOHHO-OMOIMOTESUHYIO
CUCTEMY A31aTENbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=64325>.

IlepeyeHb MeTOAMYECKHUX YKAZAHUH VI CAMOCTOSATEIbHOM PadoOThI CTY/IEHTOB

1. UsanoBa C.P. Komnounnas xumusi: Y.1/C.P.MBanosa,®.b.llleBnsikoB — Yda PUO baml'V,
2005 - 120 c.

2. UsanoBa C.P., UleBmsaxoB ®.b., Kazapesuiy C.A. Komnougnas xumusa. U.2. (YyeOHoe
nocobue). 2007. Ya. PUO. baml'V.

3. Manunckas B.IL., AxmerxanoB P.M. IloBepxHOCTHbIE siBIeHHS. MeToAMYECKUE yKa3aHUs
JUISL KOHTPOJISE CAMOCTOSIT €bHOM padoThl ctyaentos, 2005, PULL baml'V, 51 c.

4. AxwmerxaHoB P.M., Manunckas B.II. Ilomyuenne wu cBoiicTtBa 1IHO(QOOHBIX 301€il.
Mertoanveckue yka3aHUs IO BBIMOJHEHUIO JTA0OPATOPHBIX M TPAKTUYECKUX PpadoT o
koutongHoun xumuu, 2006, PUL] baml'V, 44 c.

5. Mamunckas B.II., AxmerxanoB P.M. Ilonydyenue u cBOWCTBa KOJIJIOWJHBIX PacTBOPOB.
VuebHoe mocoodue, 2011, PULL baml'VY, 68 c.

6. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHOCTHBIC siBJcHHS. YdeOHOe mocodue, 2012,
PUII bamI'V, 100 c.

5.2. Illepeuensb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET» N
NMPOrpaMMHOI0 odecriedeHus, He0OXOTUMBIX JJIsi 0CBOEHUsI TUCHUTLINHBI

1. DnekrponHas Oubmuoreunas cucrtema «2Ob baml Yy - https://elib.bashedu.ru/

2. DnekTpoHHas OubIMOTEYHas cHCTeMa «YHHMBEpCUTETCKass OuOIMOTEeKa OHJIAHH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIHMOTEUHAS CHCTeMa u3aaTeabcTBa «Jlanby - hitps://e.lanbook.com/

4. DnekTpoHHBIN KaTanor bubnuorexku baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanpHas basbl gannHbix EastView (ocTynm K 3J€KTPOHHBIM Hay4HBIM JKypHajlam) -
https://dlib.eastview.com/browse
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6. Hayunas nsnekrponHas Oubnmoreka - elibrary.ru  (mocTym K DJIGKTPOHHBIM Hay4HBIM
ypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 ot
17.06.2013 r. JIunenzun 6eccpoyHbIe

8. Microsoft Office Standard 2013 Russian. doroBop Ne 114 or 12.11.2014 r. Jluuenzuu
OeccpouHbIe

6. MaTtepuajibHO-TEeXHUYECKAas 0a3a, HEOOXO0AUMAs [IJIS1 OCYLIECTBJIEHHs 00pPa30BaTEeIbHOI0

nmpounecca nmo IMCIuIJinue

HaumenoBanue
cHenraJbHbIX
NOMEIeHUH U

NOMeleHUH 1S

CaMoOCTOSITEIbHOM
padoThl

OCHAIEHHOCTH CHENHATbHBIX
NOMeIIeHUH ¥ MoMeleHUu i 115
CaMOCTOSATEIbHOI padoThl

Ilepeyensb JIMLEH3HOHHOTO
NPOrPaMMHOI0 o0ecreyeHus.
PexBHM3UTHI NOATBEPKIAIOLIETO
JOKYMEHTAa

1. yyeOHas aynuropusi
AJISI IPOBE/IeHUs
3aHSTHIi JeKIIMOHHOTO
THHA:

aymuropus Ne 405
(xumdaxk xopryc),
aymuropus Ne 311
(xumax xopryc),
aymuropus Ne 310
(xumax xopryc),
aymuropus Ne 305
(xumax xopryc).

2. yueOHas1 ayquTopus
AJISI IPOBEIEH NS
3aHATHII CEMHMHAPCKOT0
THNa: naboparopus Ne 121
(xumdaxk xopryc),
nabopatopus Ne 407
(xumdaxk xopryc),
nabopatopus Ne 412
(xumax xopryc).

3. yueOHas1 ayauTOpUS
AJISI IPOBEIEHUS
rPyNIoBBIX H
HHIHBUIYATbHbBIX
KOHCYJIbTALMIA:
aymuropus Ne 405
(xumdaxk xopryc),
aymuropus Ne 311
(xumdaxk xopryc),
ayauropust Ne 310
(xumdaxk xoprmyc),
ayauropust Ne 305
(xumdak xoprmyc).

4. yueOHas1 ayauTOpus
AJISE TEKYIIEro KOHTPOJIsI
U MPOMEKYTOUHOI
aTTeCTANMHU: ayTUTOPHS
Ne 405 (xumoak koprryc),
aynuropus Ne 311
(xumdaxk xopryc),
aymuropus Ne 310
(xumax xopryc),
aynuropus Ne 305
(xumdak xopmyc).

Aynuropus Ne 405
YueOHas meOenb, yaeOHO-HATIISTHBIC
nocoOusi, T0cKa,HOYTOYK,MyIbTUMENA-
npoektop Mitsubishi XD3200U, skpan ¢
anekrponpusoaom 300*¥400cm Spectra
Classic.
Aynutopus Ne 311
YueOHas meOenb, yaeOHO-HATIISTHBIC
mocobus, Tocka, HOYTOYK,IPOSKTOP
Mitsubishi XD 600U, skpa#n ¢
anektponpuBonoM Projecta 183*240cm
Matte white.
Aynutopus Ne 310
VYuebOHast MeOelb, yueOHO-Har s THbIE
nocobus, Jocka, HOyTOYK,MyJIbTUMe [~
npoekrtop Mitsubishi EW230ST, skpan
HacteHHbIH Classic Norma 244%183.
Aynurtopusi Ne 305
VYuebHast MeOelb, yueOHO-HarJIs IHbIE
1ocoOwus1, 10cKa, HOyTOYK,MyJIbTHMeI1a-
mpoektop Mitsubishi EW230ST, skpan
HacteHHBIN Classic Norma 244%183.
JlagopaTopus Ne 121
YueOHas meOenb, yaeOHO-HATIISTHBIC
nocoOusi, HA6OP XUMUIECKOH MOCYbI,
koMIuiekT mebenn BHP,
aKBaJIUCTUILIATOP, AOCKa ayauTopHas J{A
(32)3, nocka kiaccuasi/2002r, MHKPOCKOII,
Hacoc, PMC "Honomerpus",
uH(pOPMALMOHHBII CTEH/I, BU3KO3UMETP
d=0,54 (10 mr.), Bu3ko3umerp d=1,16 (5
IIT.), IEPUOUYECKasi CHCTEMa
Menzeneesa (2mr.), croi 2-X TyMO., CTOI
2-x TyMO.,1tojicTaBKa-Kageapa.
Jla6opatopust Ne 407
YueOHas MeOenb, yaeOHO-HATIISTHBIC
mocoousi, HabOp XUMHUYECKOU MOCY/IBI,
mpudOp, yCTaHOBKA.
JlaGopaTopust Ne 412
Y4ebOHas Mmebelb, yaeOHO-HATTIS THBIE
mocoousi, HabOp XUMHUYECKOU MOCY/IBI,
ra3omerp
Yuraabusblii 3aa Ne 1
Hayunslii n yueOHbIN (OHA, HAYIHAS
nepuonuka, [1K (MoHoOOK) - 3 miT.,

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Jorosop Ne 104 ot 17.06.2013 1.
JIuuensum GeccpouHbie

2. Microsoft Office Standard 2013
Russian. [lorosop Ne 114 ot
12.11.2014 r. Jluniensun 6eccpodHbie
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5. nomemeHnus 1A
CaMOCTOSATeILHOM
padoThI:

YUTaNBHBIN 3211 Ne 1
(TIaBHEIHA KOpITYC),
YUTAIBHBINA 3211 Ne 2
(pusmart xopryc-
y4eOHOE), YUTATbHBIN
3an Ne 5 (rymMaHUTapHBII
KOPIIYC), YUTAJILHBIH 3a1
Ne 6 (y4ueOHbI# KOpITyC),
qUTanbHBIN 3a1 Ne 7
(ryMaHMTapHBIH KOPIIYC),
nmabopaTopus Ne
206(xumak koprryc),
nmabopaTopus Ne
209(xmmcak
Kopiryc),madbopatopust Ne
419(xmmak kopiryc).

6. momeneHue 11
XpaHeHus U
npo¢uIAKTHIECKOT0
o0cay:KuBaHUS y4eOHOTO
000py10BaHUSI:
nmabopaTopust Ne 013
(xumax xopryc).

HeorpanuueHHslit Joctyn k ObC u B
KOJIMYECTBO MOCAIOYHBIX MeCT — 76.
YuranbHblii 3271 No2
Hayunsrit n yueOHBIN QoHA, HayIHAS
nepuoauka, [IK (MoHOOIOK),
MOKITFOUEHHBIX K cetn HTepHeT, — 8
IIT., HeoTrpaHUIeHHBIH noctyn k ObC n
b/1; kommuecTBO nocao4HbIX MecT — 50,
YuranabHblid 320 Ne 5
Hayunslii u yueOHbIi oHA, HAYIHAS
nepuoaunka, [TK (MoHOOIOK) - 3 1T,
HeorpanuueHHslit Joctyn k ObC u BJJ;
KOJIMYECTBO MOCAJ0YHBIX MecT — 27.
YuranbHelii 321 Ne 6
Hayunerit n yueOHBIN GOHI, HAyIHAS
nepronuka, [IK (MoHOOMOK) - 6 T,
HeorpanmdeHHbIH qoctyn kK O5C u B/I;
KOJIMYECTBO MmocanovyHbix MecT — 30.
Yuranbuslii 321 Ne 7
Hayunblii 1 yueOHbIi poHA, HAYYHAS
nepuoauka, [TK (MoHOOIOK) - 5 1T,
HeorpanuueHHsblit Joctyn Kk ObC u BJI;
KOJIMYECTBO MOCAIOYHBIX MecT — 18.
Jlagopatopus Ne 206
YueOHas MeOernb, yueOHO-HATIISITHBIC
rocoOusl, Mellaika MaraurHas EcoStir
(1.571,300-2000006/MuH, TaTh0opMa
muam. 1 20mMm,0e3 HarpeBa), MenIaika
MarauTHas [19-6110 (mo 1, ¢ momorp.
120C), memanka marautHas [19-6110 (mo
111, c mogorp. 120C), Memmanka MarHUTHas
I19-6110 (mo 1a, c momorp. 120C),
MelajKa MarH|uTHas ¢ nojgorpesom 13-
6110M, memianka MarHuTHas ¢
nogorpesom [19-6110M, Mmukpockor,
MHOTO(]YHKIIMOHAJILHOE YCTPOMCTBO
KyoceraFS-1030MFP, HoyTOyk
HPPavilion, npoexrop BenQMP612C,
HOYyTOYK HP 6820sT2370 17 WXGA,
MonuTop 19" Samsung
931BWSFVTFT,cucreMHbIi 0JI0K
IntelCore B xommnekre, namsars NransTS
4G, cryn UCO/uepH/ (611T.), HOYyTOYK
ASUSK52JE 15.6"/IntelCorei3 370
M/DVD- RW/CAM/WiFi/Win7BASIC.
JlaGgopaTopus Ne 209
YuebOHast MeOenb, yueOHO-HArIIsIHbIE
OcoOMs1, KOMITBIOTEP B COCTABE!
cucremubiit 610k DEPO 460MD/3-
540/T500G/DVD-RW, mouuTop 20"
Samsung, MHOTO(YHKIIHOHAIEHOE
ycrpoiicTBo (npuHTep/Konup/ckaHep) FS-
1030 MFR, npunTep na3epHbIi
MOHOXpOMHbIH Samsung ML-3310D,
O6puduHr mpuctaBka, kpecio «IIpectimk»,
TymOouKka MobuibHas, ctyn "[Ipectmxk",
CTOJI TTUCHM., CTOJ MUCHM., cTya MCO
JlaGopaTopus Ne 419
YueOHas mebenp, yueOHO-HATIISIIHBIC
oco0Ms, MHOTO(YHKIIMOHAIEHOE
ycrpoiictBo HP Laser, nnaHmerHsit
xomubtoTep Apple iPad 64 GB Wi-Fi +3G
Uepwnslit A4-1.00IT1,641'b ¢ uexsom,
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KOTIMPOBAaJbHEIH ammnapar,
KOMHUPOBAJILHBIN arnmapar
JlaGopatopus Ne 013
Kommiekxt mebenmn BHP, Becet GR-120
(120r*0,1Mr) BHYTp. KaTHOpPOBKa, C
moBepkoif, earpudyra OITH-8,
MHOTO() YHKITHOHAIIFHOE YCTPOMCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporuiuTka
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IIpuioxenne Ne 1

MMHOBPHAYKH POCCHUHA
OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIIKUPCKHA T'OCYJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

AUCHUTLIHHBI Konnonanas xumus Ha 8 cemMecTp
_OYHAas_
Bun pabotsl O0BeM QUCIAILIINHEL
O6mas tpynoemkocts aucuuruinasl (3ET / gacos) 4/144
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIo aBaTesem: 81,2
JIEKIIUHT 32
MPAKTUICCKUX/ CEMIUHAPCKUX
71a00paTOPHBIX 48

JIpyrux (CpymroBas, MHIUBUIyaIbHAS KOHCYJIbTALIMS U UHBIC BUJIBI
yueOHOI IesTeNIbHOCTH, MIpelycMaTpuBalolue padboTy 00yJaronmxcs

¢ mpenonasareneM) (OKP) 1,2
Y4eOHBIX 9acOB Ha CAMOCTOSITEIbHYIO0 paboTy obydaromuxcs (CP) 28
Y4eOHBIX YacOB Ha MOJATOTOBKY K

sKk3aMeny/3auety/mud deperiuporanHomy 3auery (KoHTpon) 34,8

dopma KOHTPOJIA: IK3aMeH 8 cemecTp
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OcHOBHas

u ®opma
dopma U3ydeHHs] MaTepHaIOB: JICKIIIH, JIOTIOJTHUT TEKYIIEeTOo
[IPAKTUYECKUE 3aHSTHS, CECMUHAPCKUE eJIbHas KOHTPOJISt
Ne 3aHATHUSA, Ta00paTOPHBIE PabOTHI, TuTepa- 3ananus no yCIeBaeMOCTH
/o Tema u conepxanue caMocCTOsITeNIbHasl paboTa U TPYA0EMKOCTh Typa, CaMOCTOSITENILHON | (KOJIJIOKBUYMBI
(B yacax) peKOMeH]T | paboTe CTYAEHTOB | , KOHTPOJIbHbBIE
yemasi paboTHI,
CTYJCHTaM KOMITBIOTEPHBI
Beero |JIK | TIP/CE [P [cpC | (HOmepa ¢ TeCTHL H T.IL)
U3 CIHCKA)
M
Beenenue. OCHOBHBIE 331aUu U
HaIpaBJIEHUs] KOJUIOMIHOM XUMUHU.
OOBEKTHI KOJJIOUAHON XUMHUHU B
Hanoxumuu. Knaccuduxanus J1C. OCH. nH1-
KomnonaHo-xuMnyeckue OCHOBBI. :
pa1-3 MeTtoauieckue
1 I'panuua pasnena ¢a3 ee CuI0BOE MOJE. 2 2
Homn. nmut- | mocobus 1,2,3
CryuieHue TepMOIMHAMUYECKUX 122
(GyHKUIMH B OBEPX. CJI0€, BIUSIHHUE pa
TEMIIEpaTyphbl HA TEPMOJUHAMUYECKHE
(YHKIMH TOBEPXHOCTHOTO CJIOSL.
(mpobnemHast IeK1us).
[ToBepXHOCTHOE HATSKEHUE U
MEXMOJIEKYJIIPHOE B3aUMOJIEIICTBHE B OcH. nut-
2 KOHJICHCUpOBaHHbIX (pazax. MexdaszHoe 5 2 pa 1-3 Meroanueckue
HaTsDKEHHUE Ha TpaHuIe IBYX ¢a3. Homn. nut- | mocodus 1,2,4
CBoOopaHast 3HEPTHS TBEPJOTO TEa. pal1-2
Brnusinue KpuBU3HBI MOBEPXHOCTH Ha
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paBHOBECHE B OJJTHOKOMIIOHEHTHOMN
cucreme. 3akoH Jlamacca. Kanuisipabie
apneHust. CmaunBanue. KonnyecTBeHHbIE
XapaKTepUCTHKH, U30UpaTeIbHOE
cMaunBaHuue. Ponb cMaunBaHus B
KallWJIIAPHBIX SABJICHUAX. MGTOI[BI
M3MEPEHUs IOBEPXHOCTHOIO HATSKEHUS U
yJ1€1bHON MOBEPXHOCTHOM 3HEprus
TBEPJIBIX TEJl.

AncopbunonHoe paBHoBecue ['n06ca.
ITAB, I1MB, ITHB. Pa6ota axcopOuum.
[IpaBuio Tpay0Ge-/{rokin0. YpaBHeHue
HInmkoBckoro. JkcrnepuMeHTaIbHas
noBepka ypaBHeHus [ uo0ca.
Omnpenenenne MOJIEKYISIPHBIX KOHCTaHT
[TAB. Knaccudukanus u coBpeMeHHBII

acnekT npuMeHenus [IAB. AccoptumeHT
ITAB.

OcH. nut-
pa1-3
Homn. nut-
pal-2

Mertonnueckue
mocobus 1,2,5

JIByxmepHoe cocrosinue [TAB B
aZICOPOITMOHHOM cJio€. Y paBHEHHE
COCTOSIHUS, CTPOCHHE a/1COPOIIMOHHBIX
cinoeB HepacTBopuMbIX [TAB.
IIpumenenune ITAB i ynpasienus
IpoleccaMi CMauyuBaHus U pacTEKaHUs.
I'uapodobuszanust, ruapopuinzanus
ITOBEPXHOCTEH.

OcH. nuTt-
pa1-3
Hom. nut-
pa 1-2

MeTtoamueckue
nocoous 1,2,6

Oco6eHHOCTH MOJIEKYIISIPHON acopOImu
n3 pacTBOpoB. [IpaBuiio ypaBHUBaHUS
noJisipHocteit PeOunaepa. Ancopbuus
AJIEKTPOJIMTOB, N30UpATENbHAS H
MOHOOOMEHHas aacopOIus.
HNonooOMennnku. Posb 0OMeHHOM
azcopOuu.

OcH. nut-
pa1-3
Hom. nut-
pal-2

Meronnueckue
rocoous 1,2,3

OO6pazoBaHue JUCTIEPCHBIX CUCTEM.

OcH. nuT-

MeTtoamueckue
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OCHOBBI TEpPMOAMHAMUYECKON U
KUHeTHu4eckoi Teopuu. [lpouecchr
KOHJICHCAIIMOHHOTO U AUCIIEPTalliOHHOTO
obpazoBanus [IC B TexHHKe, TPUPOE,
TexHoJoruu. JInoguibHbele KOIOMIHBIE
cucrembl. Tepmoannamuka. O6pazoBaHue
nroduIbHBIX 30Jei. Kputepuit
Pebunpnepa-1llykuna. Kputnueckue
sMyIbcuU. MuliemiooOpa3oBaHue u
comobunuzanus B pactsopax [TAB.
dusukoxumug Moromiero anercrsus [TAB.

pa1-3
Homn. nut-
pal-2

nocobus 1,2,4

[Tonsarue muodoOHBIX 307€H.
TepmoauHaMuka 1 KUHETHKA
TOMOTEHHOTO 3apO/IbIIIe00pa30BaHUS 10
I'u66cy-Donpmepy. PaboTa o6pazoBanus
YJaCTHII JUCTICPCHOM (ha3pl B porieccax
KPUCTAJTU3AIUH U3 PACTBOPOB,
KOH/ICHCAIINY TIEPECHIIIEHHOTO Tapa,
KUIIEHUs U U3 paciuiaBa. {uddy3noHHbII
Y KHHETHYECKUW PEKUM Mpoliecca pocTa
YacTHIl TUCiepcHOM (asbl. ['eTreporennoe
oOpa3oBaHue HOBOU (a3bl. BiusHue
CMayMBaHMA U ILIEPEXOBATOCTH
MMOBEPXHOCTU Ha paboTy 00pa3oBaHUs
qacTull HoBo# (a3bl. COOTHOLIEHNE
MEXy paboTaMH reTepOreHHOTO U
TOMOTEHHOTO 3apO/IbIIIe00pa30BaHMsI B
3aBUCHMOCTH OT yrJia 0.

OcH. nuTt-
pa1-3
Hom. nut-
pa 1-2

JlucrieprallMOHHBIE METO/IbI IOTYUYECHUS
JUCTIEPCHBIX CUCTEM (30JI€H, IMYIIbCUH,
IIeH, aspo3oieil). Jucnepruposanue
TBEPJIBIX TeJ KaK (PU3UKO-XUMHAYECCKHN
mporecc o0pa3oBaHUs HOBOM
noBepxHoctu. Teopus ['puddurca:

OcH. nut-
pa1-3
Homn. nut-
pal-2
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YCIIOBHE CAMOIPOU3BOJIBLHOTO
pacripocTpaHeHus TpeurH. D ekt
PeGunpaepa: n3MeHeHUE MPOUYHOCTH U
TUTACTUYHOCTH, KaK CJIE/ICTBHE CHIDKEHUS
MTOBEPXHOCTHOM SHEPTrUU TBEPBIX TEll.
TepmoanHaMuveckue yciaoBus
nposiBieHus r¢dexra Pebunaepa.
BinsiHne XuMU4eCKOM NPUPOIBI TBEPABIX
TEeJ U KUAKOCTEH Ha BO3MOXKHOCTB €TI0
nposiieHus. [IpakTiuueckoe npuIoKeHne
a¢ddexra Pedunnepa. [lenruszanus.

DneKTpUUecKrue CBOMCTBA JUCIIEPCHBIX
CUCTEeM. DJIEKTPOKHUHETUYCKUE SIBICHHUS.
Crpoenne ID2C. Auddy3nonnas 4actb
JA3C st cubHO U cl1abo 3apsSKEHHBIX

noBepxHocTel. Biusnue OcH. jut-

9 uHAn(GepeHTHBIX HeuH N (HEePEHTHBIX 2 pa -3 Meromueckie
3JIEKTPOJIMTOB U CIIEUDUIECKON Jlon. jmt- | nocobus 1,2.5
a7IcopOIIu Ha Py, Ps U S TTOTCHIIUABI. pa -2
Crpoenue munemn JMopOOHBIX 30JeH.

MeToabl H3y49eHUs dIEKTPOKHNHETUIECKIX

SBJICHUH, MX MPAKTUYECKOE MPUMEHEHHE.

VY CcTONYNBOCTD JUCIIEPCHBIX CUCTEM.

ArperaTuBHAs U CETUMEHTAITMOHHAS OCHL. 1HT-
ycTonuuBOCTh. IIpoueccsl, Begyme K '

10 HapyIIEHUIO arperaTUBHON YCTOMYHBOCTH. 2 pal-3 Meronueckue
PacknunuBarolee qaBjaeHue 1o Jlom. mat- | mocobus 1,2,6
Jlepsruny, ero cocrapistomye. GakTops pa 1-2
arperatuBHoil yctouusoctu JIC.

OcHoBbl Teopun koaryssinuu J1JIDO. OCH. SH-
Kuneruka xoarymsiiuu. [Ipasuno '

11 Hlyneue-I"apau, kputepuit Ditnepca- 2 pa 1-3 MeTOémqfczK e

Kopda. Crabunmsarus 11opoOHBIX 30JIEH. II)[;)III_ZH ut- | nocobus 1,2,3

DakTOphl CTAOMITN3AIINH.
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3aBUCUMOCTh CKOPOCTH KOAryJIsilIud OT
KOHIICHTPALUU 3JEKTPoIUTOB. KuHeTnka
OBICTPOI KOAryJsUU O

OcH. nut-
CmonyxoBckoMy. OCHOBHBIE MOJIOKEHHS 1.3
12 TEOPHH MEIJICHHON Koaryisiuuu (Dykc). 2 II)IOH -
OpTo- ¥ NEepUKUHETUYECKAsT KOATYIISILIMSL. . 1i2
QOIoKyNIALUA, TETEPOKOAryJISIus, p
amarynsius. [IpuMeHeHne KoaryassHTOB U
(IOKYISIHTOB JUISI OYUCTKH BOJIBL.
MonekynsapHO-KMHETUYECKUE CBOMCTBA OcH. nut-
JC. uddyzus. Ocmoc B JIC. pa1-3 MeToauueckue
13 4
CenuMeHTaIMOHHO- AU Y3UOHHOE Hom. nut- | mocobwus 1,2,4
paBHOBECHE. pal-2
JlaboparopHuas pabota Ne 1 «ITomyduenue OcH. nut-
KOJUIOMIHBIX PACTBOPOB») pa 1-3 MeTtoauueckue
14 10
Jom. nut- | mocobus 1,2
pa 1-2
JlabopaTtopHas pabota Ne 2 OcH. nut-
«OrmpeneneHue mopora KoaryJmsium pa 1-3 MeTtoauueckue
15 10
Hom. mut- | mocobus 1,2
pa 1-2
JlabopaTtopHas pabota Ne 3 OcH. nut-
«CeIMMEHTAIMOHHBIN aHATTU3» pa 1-3 MeTtoauueckue
16 10
Hom. mut- | mocobus 1,2
pa 1-2
JlaboparopHas padota Ne 4 OcH. nut-
«Quexktpodopesr» pa1-3 MeTtoaudeckue
17 10
Homn. nmut- | mocobus 1,2
pa 1-2
JIaboparopHast pabota Ne 5 «A copOiust OcH. nut-
Ha [TOBEPXHOCTHU TBEPAOE TEJIO - PACTBOP» pa 1-3 Meroanueckue
18 10
Homn. nmut- | mocobus 1,2
pa 1-2
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JlabGopaTopHas padorta Ne 6

OcH. 1uT-

«IIOBEpXHOCTHBIE SABJICHU» pa 1-3 Meroauueckue
19 10 8 2
Homn. mur- | mocobus 1,2
pa 1-2
Bceero 108 32 48 28
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Hanpasnenue noaroroBku 04.05.01 dyHpaamMeHTalbHas W OPUKIAJAHAS

xuMus Kype 4, cemectp 8

PeliTHHr-mjian IMCHUIINHEI

Komnonnnag xumus

puioxenne 2

Bujabl yueOHoii nesitesibHocTH | bamt 3a Yucio Bbamiel
CTY/IEeHTOB KOHKPETHOE | 3aJaHuii 3a YTV TR Iy DA—
3aaHue ceMecTp
Mopnyas 1
Texkymmii KOHTPOJIb
1. JloMmaminue 3a1aHus 2 3 6
(opopmieHue 1a00PaTOPHBIX
pabor)
2. YCTHBIN O1Ipoc 2 2 4
1. Aynuropnas pabota 5 2 10
(KonnoxBuymsr)
PyOeskHbIii KOHTPOJIb
1. KonrposbHas pabota 1 15 15
Bcero 35
Mopayas 2
Texkymmii KOHTPOJIb
1. Jlomamraue 3agaHus 2 3 4
(odopmiienme 1ab0paTOPHBIX
pabor)
2. YCTHBIN OTIpocC 2 2 4
2. AymutopHas paboTa 5 2 10
(KonnoxkBuymsr)
Py0e:xxHbIN KOHTPOJIb
1. KonrponbHas pabota 1 15 15
Bcero 35
IMoompuresbHbIE 6AIIBI
1. Crynenyeckas onummuaga 5
2. [lybnukanus cratei 3
3. Yuactue B KoH(pepeHInn 2
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Bcero

10

IMocemaemocts (0asJ1bI

BBIYUTAIOTCS U3 0011ell CyMMBbI HAOPaHHBIX 0aJ1J10B)

1. TlocenieHne JEKIUOHHBIX 0 -6
3aHATUI
2. Ilocemnienne 1ab0pPaTOPHBIX 0 -10
3aHATHUN

HToroBbiii KOHTPOJIb
1. Dx3amen 0 30
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