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O6pa3OBaTeJ'IBHOFO Imponecca o JUCHUIIINHEC




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

(c opuenmayueii Ha Kapmuvl KOMNemeHyuti)

B pe3ynbrate ocBoeHHs1 00pa30BaTeIbHON MPOrpaMMbl 00 yUYaIOUIUIICS T0JKEH OBJIA/IETh
CJIEYIOIIMMU PE3yIbTaTaMu O0YUYEHHUS 110 TUCIUTUINHE!

PacYeTHO-TEOPETHUYECKIX padboT ¢
HCTIOIb30BAHUEM TEOPETUYECKUX
OCHOB TPaJIULIMOHHBIX U HOBBIX
pa3zenoB XUMHUH

KaTeFOPI/IH (I)opanyeMaﬂ KO)I U HAUMCHOBAHHUEC Pe3y.]'leaTBl Oﬁy‘leHI/IH mo
(rpynma) KoMIleTeHusI (¢ HHAUKATOPA 0CTHKEHUS MUCIUIIINHE
IKOMl'leTEHIII/Iﬁ YKazaHuem KO[[a) KOMIICTCHIMU
(mpn
HAJIUINHU
OIIK)
OIIK-1 Coocoben OIIK-1.1. Cucremaruzupyer u 3HAaTh: TEOPETHUECKIE OCHOBHI
aHAIM3UPOBATD, aAHAIM3HUPYET PE3YJIbTAThI 0a30BBIX XUMHUYECKUX TUCIUILIAH
XUMHUYECKHUX IKCIICPUMEHTOB, YMeTh: peniath THIIOBbIC YICOHbIC
Obwenpodece | MHTEPPETHPOBATE 1 HaOJI0ICHUH, UI3MEPEHHIA, a TAKXKE | 3aJa4M 10 OCHOBHBIM (0a30BBIM)
HOHAJIBHBIC 0600maTh PE3YJIbTaThl PACYETOB CBOKCTB XMMHYECKUM JUCLMILIAHAM
HaBbIKH PE3YJIbTAThI BCIICCTB U MAaTCPUAJIOB Bnaners: HaBbIKamMu paboTHI ¢
AKCTICPUMECHTATBHBIX y4eOHOM JIMTepaTypoii 1o
¥ PacYeTHO- OCHOBHBIM XMMHYECKUM
TCOPECTUICCKUX AMCTIILTIHAM
. OIIK-1.2. Ilpennaraet ‘YMeTh: BBINOIHATL CTAHAAPTHBIE
paboT XUMUIECKOIL HHTEPIPETALNIO PE3YIETATOB neiictBus (kmaccudukanms
HaIIpaBJICHHOCTHU COOCTBEHHBIX SKCIICPUMEHTOB H BEIICCTB, COCTABJICHUE CXEM

MPOLIECCOB, CUCTEMAaTH3AINSL
JTAaHHBIX H T.I1.) C y4ETOM
OCHOBHBIX HOHSATHI U 00LIUX
3aKOHOMEPHOCTEH,
(bOopMyIHPYEMBIX B paMKax
0a30BbIX XUMHYECKUX JUCIUILINH

OIIK-1.3. ®opmymupyeT
3aKJIFOYEHHUS M BBIBOJIBI 110
pe3ynbTaTaM aHalln3a
JIMTEPATYPHBIX TAHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTAIIBHBIX
U PacueTHO-TEOPETUUECKUX paboT
XHMHYECKOH HanpaBIeHHOCTH

YMeTh: BBIIOJHATH CTAHIAPTHBIE
JecTBHs (KiaccuuKaius
BEILIECTB, COCTABJICHHE CXEM
NPOLIECCOB, CHCTEMATH3AIINS
JAaHHBIX U T.II.) C y4ETOM
OCHOBHBIX IOHATHH M 00IINX
3aKOHOMEPHOCTEIA,
(bopMyITUpYEeMBIX B paMKax
0a30BbIX XUMHYECKUX JUCIUILINH

OIIK-2 Cnocoben
MPOBOUTH
XUMHUYECKUHU
HKCIIEPUMEHT C
COOJIIOICHHEM
COBPEMEHHOTO
00opynoBaHu,
c00JTr0/1ast HOPMBI
TEXHUKHU
0e30MmacHOCTH

OIIK-2.1. PaboraerT ¢
XUMHUYCCKUMHU BCIIICCTBAMU C
COOJIIO/ICHNEM HOPM TEXHHUKHU
0e301MacHOCTH

3HaTh: CTAaHAAPTHBIE METOBI
TMOoJy4YeHus, I/II[eHTI/I(bI/IKaL[I/II/I n
UCCJIEJIOBAaHUS CBOVCTB BEIIECTB U
MaTepHasoB,paBuiIa 00padoTKu U
oopMIICHHS PE3yIbTaTOB
pabotsl, HopMmbl Th

OIIK-2.2. IIpoBOAUT CUHTE3
BELIECTB U MaTepUaJIOB pa3HOU
MIPUPOJBI C UCIIOTb30BAHUEM
HUMEIOIIUXCSA METOAUK

3HaTh: CTAaH/IaPTHBIE METO/IbI
MOJTYyYeHHs, HACHTH(UKAINT 1
HCCJIEJIOBAaHNS CBOMCTB BEIIECTB U
MaTepualoB,lpaBmiia 00paboTKH 1
odopmIteHHs pe3yIbTaTOB
pabotsl, HopMbl Th

YMeTh: IPOBOJMTH TPOCThIE
XUMHYECKHE OIBITHI [0
npeJiIaraeMbIM METOIMKaM

! VkassiBaercst Tonsko uist VK 1 OIIK (pn HaTTMYWUH).




Brnaners 6a30BBIMU HaBBIKAMH
MPOBEACHUS XUMHYECKOTO
9KCIIEPUMEHTA U O(OPMIICHHS €ro

pe3yIbTaTOB
OIIK-2.3. [IpoBoauT crangapTHBIE | 3HATh: CTAHJAPTHBIE METOMBI
OIlepalyy JUIsl ONpeIeIeHHs MOJTy4YeHHs, UACHTH(UKAINT U
XMMHUYECKOTO U (pa3oBOro cocraBa | MCCIEOBaHMUS CBOMCTB BEIIECTB U
BEIIECTB U MaTEePUaJIOB Ha UX MarepuaoB,lpaBuia 00paboTKU 1
OCHOBE odopmIteHHs pe3yIbTaTOB

pabots1, HopMmbl Th

YMeTbh: IPOBOAUTE NPOCTHIE
XUMHYECKHE OIBITHI 110
npeularaeMpIM METOANKaM

OIIK-2.4. IIpoBoauT HccaeIOBaHUs | 3HATH: CTAHAAPTHHIC METOIBI

CBOMCTB BEILIECTB U MaTepuraJioB C Nnojxy4yeHus, I/IL[eHTI/I(l)I/IKaHI/II/I u
UCIIOJIb30BAHUCM CepHﬁHOFO HUCCJICIOBaHUS CBOMCTB BEIIECCTB U
Hay4YHOro 06opya03amm MaTepuaioB,lIpaBuIa 06pa6OTKI/I u

ohopMIICHHS PE3yIbTATOB
pabotsl, HopMbl Th

2. Leab 1 MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

Jucnummna «KononaHas XuMus» OTHOCHTCS K 0A30601i 9aCTH.
JucuuruinHa u3yvaercs Ha 4 kypce B 8 cemectpe.

[enb Kypca KOJTOMIHON XUMUU — O3HAKOMHTbH CTYJIEHTOB C OCHOBAMHU COBPEMEHHOTO yUCHUS
O JHUCTIEPCHOM (HAHO) COCTOSIHMM BEIIECTBA, MOBEPXHOCTHBIX SIBJICHUSX B JUCIEPCHBIX CHUCTEMAX,
JaTh IPEICTaBICHHUE O TEOPETHUECKOM U SKCIIEPUMEHTaIbHON 0a3e, a Takke 0 MEXAUCHUTUTHHAPHOM
XapakTepe W 00 OCHOBHBIX IEPCICKTHBAX W MPOOJIeMax 3TOW OOIMMPHON 00NacTH XMMHH. 3aJladu
Kypca — JnaTh 4€TKOe IMpeAcTaBieHHe O (PYHIAMEHTAIbHBIX TEOPETUYECKUX U IKCHEPUMEHTAIbHBIX
OCHOBaX KOJUIOMJHOM XUMHU B €€ COBPEMEHHOM COCTOSHHH, a TaKXKe IMMOHWMAaHHUE TPHUPOILI U
MEXaHU3MOB MPOLECCOB, IPOTEKAIOUIUX B MUKPOT€TEPOT€HHBIX CUCTEMAX.
st ocBOGHUSI TUCIUIUIMHBI HEOOXOIUMBI KOMITETEHIINH, C(POPMUPOBAHHBIE B paMKaX U3ydeHUs
CJEeIYIOLIUX JUCIUIUIMH:

b1.b.05 DKOHOMUKA
b1.b.06 MaremaTtuka
b1.5.09 ®dusnka
b1.b.10 Heoprannueckast Xumus
bl1.b.11 AHamMTAYECKAs] XUMHUSI
b1.b.12 Oprannyeckast XUMHUs
b1.b.13 ®dusnueckas XUMuUs
3. Coaep:xanue padoueil nporpaMmsl (00beM JTHCHUILIHHBI, TUIIBI U BUABI Y4e0OHBIX

3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecrneyeHne CaMOCTOSTeIbHOI padoThl 00y4aAKIIMXCH)
Coneprxanue paboueii mporpammsl npejctanieHo B [Tpunoxennn Ne 1 .
4. ®oH/1 OLICHOYHBIX CPEACTB MO0 AMCHHUILIMHE
4.1. IlepeyeHb KOMIETEHIMH € yKa3aHHeM 3TanoB MX (GOpMHPOBAHMA B IpoLecce OCBOCHHSA

oOpasoBaTe/ibHOM mnporpammbl. OnucaHue mnoka3arejed W KpPUTEPUEB OLECHUBAHUS
KOMIIeTEeHIHI1 HA PA3JIMYHBIX 3Tanax ux GOpMUPOBAHNS, ONNUCAHUE IIKAJ OLlEHUBAHNS




Koxa u popmyiupoBKa KoMIeTeHIMH

OIIK-1 CniocobeH aHanu3upoBaTh, HHTEPIIPETUPOBATh U 0000IATH PE3yIbTaThl IKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETHUECKUX PA0OT XUMHYECKON

HaIPABJIEHHOCTH.
Koa u Pe3yabTaTsl Kputepuu onieHMBaHUS PE3yIbTaTOB O0yUCHUS
HAaHMeEHOBaHHeE 0o0yueHus no
HHIMKATOpA JTUCIHUILINHE 2 3
JOCTHIKEHM S («Heynosiers 4 («Xoporoy) 5 («OTnr4HO»)
(«Y 1OBIETBOPUTEITLHOY)
KOMIIeTEeHIINH OPUTEIILHOY)
OIIK-1.1. 3HaTh: Teopernueckue | 3arpyansercs | Mmeer npencrtaBienue o | Mmeer npencraBinenue o | Mmeer uetkoe, HEI0CTHOE
CucremaTu3upyeT u OCHOBBI 0a30BBIX B COAEPKAHUU OTHEIBHBIX | COJEPHKAHUN OCHOBHBIX MPEJCTABIICHUE O
aHAJIU3UPYET XUMHYECKHUX ONpeeNieHu: | XUMUYECKUX TUCHUIUINH, | y4eOHBIX KypCOB IO COZICP’)KaHUU OCHOBHBIX
pe3yJIbTaThl JUCITUILINH 0a30BEIX 3HAeT TEPMHUHOJIOTHIO, XHMUH, 3HACT XUMHUYECKUX KYPCOB U
XHUMHYECKHUX MMOHATUH U OCHOBHBIE 3aKOHBI TEPMUHOJIOTHIO, 00IIMX 3aKOHOMEPHOCTSIX
AKCIIEPUMEHTOB, (GOpMYIUPOBK | XUMUH, HO TOTTyCKAaeT OCHOBHBIC 3aKOHBI U XAMHYECKHX MPOLECCOB,
HaOJIIOIeHUH, € OCHOBHBIX HETOYHOCTH B MOHUMAET CYIIHOCTh U3Yy4aeMbIX B paMKax
W3MEPEHUI, a TAKKE 3aKOHOB (hopMyIMpoBKax oonmx OCHOBHEBIX XUMHYECKUX
pe3ynbTaThl PaCYeTOB XUMHUU 3aKOHOMEPHOCTEH, JUCIUTLINH
CBOMCTB BEIISCTB B M3y4aeMbIX B paMKax
MaTepHuaoB 0a30BBIX XUMHYECKUX
JHCIATLIHH
YMeTs: pemarb He ymeer YMeer pelars TUIIOBbIE | YMeEeT perarhb YwMeer pemars 3a1auu
TUTIOBBIE yUEOHBIC 3aJ1a4n 13 0a30BBIX KOMOWHHUPOBAHHBIE MOBBIIICHHON CI0KHOCTHU
3aJla4M 110 OCHOBHBIM KYpPCOB XUMHH 3a7a4M U3 0a30BBIX U3 0a30BBIX KypCOB
(6az0BbIM) KYpPCOB XUMHH XUMHUU
XHUMUYCCKHM
JTHUCIHAIIIHHAM
Brnangers: HaBEIKaMH He Bmanmeer Brnageer naBpikamu Bnaneer naBpikamu Bnaneer naBpikamu

paboThl ¢ yueOHOI
JIUTEPATYPOU 110
OCHOBHBIM
XUMHYECKUM
JUCIUILINHAM

BOCIPOU3BEICHUS
OCBOEHHOTO Y4eOHOT0
MarepHaia mo OCHOBHBIM
XAMHYECKUM
JTCIIUTUTMHAM

CaMOCTOSITEITbHOTO
W3YYCHHSI OTACTBHBIX
pasnenoB yueOHOM
JUTEPaTypPHI MO
OCHOBHBIM XUMHWYCCKUM

KPUTHUYECKOIO aHaIN3a
yueOHO nH(popMaIK MO
OCHOBHBIM pa3zeiam
XUMHUHU, GOPMYIUPOBKU
BBIBOJIOB U Y4acTHsl B




NUCLHUIIIINHAM U
00CyXICHUSI OCBOCHHOTO
Marepuayia

JMCKYCCHH IO Y4eOHBIM
BOITPOCaM

OIIK-1.2. Tlpennaraer | YMeTh: BBIIOJHATD He ymeer Ymeer YMeeT cocTaBiATh YMeeT nporHo3upoBaTh
WHTEPIPETALNIO CTaHJapTHbBIC JCHCTBUSA HUHTEPIPETUPOBATH CXEMBI MPOIIECCOB C pe3yabTaThl HECIOXKHBIX
pe3ynbTaTOB (xnmaccuduxanus pe3yabTaThl UCITOJIb30BAHNEM 3HAHUM | MTOCIIEI0OBATEIbHOCTEMN
COOCTBEHHBIX BELIECTB, COCTABIICHUE OTHOCUTEIIBHO MPOCTHIX | OCHOBHBIX XUMHUYECKUX | XUMUYECKUX PEAKIUHU C
SKCHEPUMEHTOB U CXEM IPOLIECCOB, XUMHUYECKHUX MPOLIECCOB | TUCLHUILINH, HO y4eTOM O0IIUX
pacueTHo- CUCTEMATHU3aLMs C MCII0JIb30BaHUEM JIOITYCKAaeT OTAEJIbHbIE 3aKOHOMEPHOCTEMN
TEOPETUYECKHUX PadOT | NaHHBIX U T.IL.) C OOIINX MPEe/ICTAaBICHUI U | HETOYHOCTH MpU IIPOLIECCOB, N3yYaEMbIX B
C HCIIO0JIb30BaHUEM Y4€TOM OCHOBHBIX 3aKOHOMEPHOCTEH, (hOpMyJIUPOBKE YCIOBHIA | paMKaX OCHOBHBIX
TEOPETUYECKUX OCHOB | MOHATUHN U OOIIUX M3y4aeMbIX B paMKax OCYLIECTBJIIEHUS TAKUX XUMUYECKUX AUCIUIUINH
TPaAUITUOHHBIX U 3aKOHOMEPHOCTEH, 0a30BBIX XUMUYECKUX IPOLIECCOB
HOBBIX pa3JieJoB bopMynupyeMbIX B JUCLUILINH
XUMUHU pamkax 0a30BbIX

XUMUYECKHX

JTUCIUTIITUH
OIIK-1.3. YMeTh: BBINOJIHATh He ymeer Ywmeer YMeeT coCcTaBIATh YMeeT nporHo3upoBarh
dopmynupyer CTaHJapTHBIC JCHCTBUSA HWHTEPIIPETUPOBATH CXEMBI MPOIIECCOB C pe3yabTaThl HECIOKHBIX
3aKJIIOYEHUS U (xmaccuduxanms pe3yabTaThl UCIIOJIb30BAaHUEM 3HAHUM | MOCIIEI0BATEIbHOCTEHN

BBIBOJIBI 110
pe3yJbTaTaM aHalau3a
JUTEPATYPHBIX
JTAaHHBIX, COOCTBEHHBIX
IKCIEPUMEHTATBHBIX
U pacueTHO-
TEOPETUUECKHUX padoT
XAMHYECKON
HaIpaBICHHOCTH

BEILIECTB, COCTABJICHHE
CXEM IPOIIECCOB,
CHCTEMaTH3aIHS
JAHHBIX U T.I1.) C
YYETOM OCHOBHBIX
MOHSTHH U 00IIHX
3aKOHOMEPHOCTEH,
bopMynupyeMbIX B
pamMKax 0a30BBIX
XUMHYECKHUX
JUACITUILIHH

OTHOCHUTEIILHO MPOCTHIX
XUMHYECKHUX TPOIIECCOB
C UCIIOJb30BaHUEM
OOIINX MpeICTaBICHUH 1
3aKOHOMEPHOCTE,
M3Yy4aeMbIX B paMKax
0a30BBLIX XUMHYECKUX
THACIATUTHH

OCHOBHBIX XUMHWYCCKUX
JTUCITUILINH, HO
JIOITyCKAeT OTAETbHBIE
HETOYHOCTH TIPH
(hopmMyTUpOBKE YCIOBUMA
OCYIIIECTBIECHUS TaKUX
MIPOIECCOB

XUMHUYECKHUX PEAKLUN C
Y4eTOM O0IIUX
3aKOHOMEPHOCTEN
IIPOLIECCOB, U3Y4YaEMBIX B
paMKax OCHOBHBIX
XUMHUYECKHUX JUCIUIITIH




Kox u ¢popmynupoBka KOMIETEHIIUH

OIIK-2

Crocoben MMpOBOAUTH XHUMHAYECKHUM OKCIICPUMEHT C CO6.]'IIOI[CHI/IGM COBPEMEHHOI'O O60py,I[OBaHI/I$I, CO6J'IIOI[a${ HOPMBI TEXHUKHA 0€30IaCHOCTH.

Koa n HaumeHnoBanue Pe3yabTaThl Kputepuu onieHuBaHus1 pe3yIbTaToOB 00y4eHUs!
HHIMKATOpa o0y4eHus 110

AOCTHIRCHAS AMCITHILTHEE 2 3 4 («Xoporioy) 5 («OTnaHOY)

KOMIIeTEHIIUH («HeynoBnerBopurenbHo») | («Y A0BIETBOPUTEIBHOY)
OIIK-2.1. PaGotaer ¢ | 3HaTh: CTaHAAPTHBIE | 3aTpyIHSETCS B Nwmeer npeacrasnenue o | Mmeer Nwmeer yetkoe,
XUMHUYECKUMHU METO/bI MOIY4YEHUs], | ONpeAeIeHUn 0a30BbIX COJICpKAHUU OTAEIbHBIX | MPEICTABICHUE O LIEJIOCTHOE
BELIECTBAMH C UACHTUDHUKAINN U MOHATUH U HOPMYIHPOBKE | XUMUIECKUX COJIep>KaHUU IPEJICTaBICHUE O
COOJI0ICHEM HOPM UCCIIE/I0BaHUS OCHOBHBIX 3aKOHOB XMMUH | TUCLMILIMH, 3HAET OCHOBHBIX YYEOHBIX | COIEp KaHUU
TEXHHUKHU 0€30I1aCHOCTH | CBOMCTB BEILECTB U TEPMHUHOJIOTHIO, KYpCOB 110 XUMUH, OCHOBHBIX

MaTepHaoB, OCHOBHBIE 3aKOHBI 3HaeT XUMHUYECKHX KYpCOB U

npaBmiIa 00paboTKH

XUMHH, HO OJOITYCKACT

TEPMHHOJIOTHIO,

001Imx

u ohopmieHus HETOYHOCTHU B OCHOBHBIE 3aKOHBI U | 3aKOHOMEPHOCTSIX
pe3yJIbTaTOB pabOTHI, (bopMynupoBKax MIOHUMAET CYIIHOCTh | XMMHYECKUX
HopMbl Th o0mux IIPOLIECCOB,
3aKOHOMEPHOCTEH, M3Yy4aeMbIX B paMKax
M3Y4aeMbIX B paMKaxX | OCHOBHBIX
0a30BbIX XUMHUYECKHUX
XUMHYECKHUX JUCLUILINH
JUCIUILINH
OIIK-2.2. IIpoBoauT 3HaTh: ctaHgaptHele | He ymeer YMmeer YMeeT cocTaBisATh Ywmeer
CUHTE3 BEIIECTB U METO/IbI TTOTY4YEeHHUS, UHTEPIPETUPOBATH CXEMBI IPOIIECCOB C | IPOrHO3UPOBATH
MaTepUajoB pa3HOU UACHTUDUKALMY U pe3yJIbTaThl HCII0JIb30BaHNEM pe3yJIbTaThl
IIPUPOJBI C HCCIEA0BaHUS OTHOCHUTEJIbHO MPOCTHIX | 3HAHHI OCHOBHBIX HECJIOXKHBIX
MCII0JIb30BaHUEM CBOMCTB BEILLIECTB U XUMHUYECKHX MPOIECCOB | XUMUYECKUX NIOCIIEA0BATENBHOCTEN
UMEIOUINXCS METOJUK | MaTepuaoB, C UCTOJIb30BaHUEM JTUCIUIUINH, HO XUMHYECKHUX PEeaKIINi
npaBuia 00paboTKH OOIIMX MpEeICTaBIEeHUH | JOoIycKaeT C y4eToM OOIIHUX
u opopmiieHus Y 3aKOHOMEPHOCTEH, OT/IeJIbHBIE 3aKOHOMEPHOCTEN
pe3yabTaToB paboThI, M3Y4aEeMBIX B paMKax HETOYHOCTH IIPH IIPOLIECCOB,
HopMbl Th 0a30BBIX XUMUYECKUX dbopMynupoBKe M3y4aeMbIX B paMKax




JMCILIUTUIMH YCJIOBHI OCHOBHEIX
OCYIIECTBICHUS XHUMHYECKHUX
TaKUX MPOIIECCOB JHUCIUATINH
YMeTh: NpOBOUTH He ymeer YMeeT npoBOAUTE OAHO- | YMEET NPOBOAUTH YMeeT BHITIOJIHATE
MPOCTHIE U JIBYXCTaIUNHBIN OJIHO- U JIEMOHCTPATUBHBIC
XAMUYECKHE OMBITEI CHHTE3 I10 JIBYXCTaIMIHBINA OIIBITHI [0 XMMUH;
10 TIpeiyIaraeMbIM npeajiaraeMoi CHHTE3 110 OJIHO- U
METOAUKaM METOIHUKE C BBIXOJIOM npeajiaraeMoi JBYXCTaIMHHBINA
L[EJIEBOTO MPOIYKTA METOIUKE C CHHTE3 110
MmeHee 50% ot BBIXOJIOM 1I€JIEBOI'O npearacMoin
3as1BJICHHOTO B npoaykta 6omnee 50% | METOIUKE C BBIXOJIOM
METOAUKE; aHaIU3 OT 3asBJICHHOTO; [EJIEBOTO IPOAYKTA
MOJIYYEHHOTO BEHIECTBA | UACHTU(DUKAIUIO U COIJIaCHO
OJIHMM M3 CTAaHJAPTHBIX | UCCIICIOBAHKE 3asIBJICHHOMY B
MeToa0B. [lomyckaet CBOICTB METO/IMKE; TPOBOIUTH
OTJIEbHBIE OLIUOKY MPHU | MOTYYEHHBIX KOMIIJIEKCHBIHN aHaJIN3
0 OopMIIEHUH TTPOTOKOJIA | BEIIECTB U 1 HCCJICOBAHUE
IKCIIEpUMEHTA MaTepuajIoB. YMEET | CBOMCTB MMOJTYYEHHBIX
0hopMIIATH BEIIIECTB U
pe3ynbTaThl MaTepHuayioB. ¥ MeeT
JKCIIEPUMEHTA C 0QOpMIISTH
HEOOIBIITUM pe3yNbTaThl
KOJIMYSCTBOM SKCTIEpUMEHTA B
3aMeYaHUuM COOTBETCTBUH C
3asgBJICHHBIMH
TpeOOBaHUSIMU
Brnanets: 6a3zoBeiMu | He Biameer Braaneer 6a30BbIMU Bmaneer naBpIkaMu Bmageer naBpikaMu

HaBBIKAMH
IIPOBEICHUSA
XUMHYECKOTO
AKCIICPUMEHTA U
odopmIieHus ero
PE3yJIbTaToB

HaBBIKAMH CHHTE3a,
UIeHTU(DUKAITIN U
M3Yy4YEHUsl CBOMCTB
HECJIOKHBIX BEIECTB

CHHTE3a,
UIeHTU(DUKAITIN U
M3Yy4YEeHUsl CBOMCTB
OTJIEJIBHEIX KJIACCOB
BCIISCTB
(MaTepuaion),
MPaBUIBLHOTO
MIPOTOKOJIUPOBAHUS

CHHTE3A,
uaeHTu(GUKay 1
M3Yy4YEHUsl CBOMCTB
BEIIECTB U
MaTepHalioB,
MPaBUILHOTO
MPOTOKOJIUPOBAHUS
OIIBITOB




OIIBITOB

OIIK-2.3. IIpoBogut
CTaHJapTHBIC
orepanuu Jist
OTIpeICIICHUS
XUMHAYECKOTO U
¢dazoBoro cocrana
BEIIECTB ¥ MaTEPUAIIOB
Ha UX OCHOBE

3HaTh: CTaHJAPTHBIC
METO/IbI TTOTYYCHHSI,
UJIeHTU(DHUKAITIN 1
HCCIIEIOBAHUS
CBOMCTB BEIIECTB U
MaTepHasos,
npaBuiia 00paboTKH
u ohopmieHUs
pe3yIbTaTOB pabOTHI,
HopMbI Th

3arpyaHseTcs B BHIOOpe
MeTo/a MOoJy4eHuUs,
uaeHTU(DHUKAIIN 1
HCCIICIOBAHUS CBOMCTB
YKa3aHHOT'O BEILECTBA, HE
3HaeT TpeOOBaHUH K
0(OpPMIICHHUIO PE3yIbTaTOB
sKcnepuMenTa u Hopm Th

HNmeer o01ee
MPEJICTABICHUE O
METOJIaX IMOJYYCHHUS,
UACHTH(DHUKAITIY 1
HCCJIEIOBAHMS CBOMCTB
OTACIbHBIX KJIACCOB
BEIIECTB, ITPaBHIIAX
0e30macHoro
oOpallleHusI ¢ HUMH U
crocobax
[IPEICTaBICHHUS
pe3yJIbTaTOB
9KCIIEPUMEHTA

3HaeT cTaHAapTHHIE
METO/IbI TOTYICHHUS,
UIeHTU(DUKAITIN U
WCCJICTOBAHMS
CBOICTB pa3IU4HbIX
TPYII BEIIECTB U
MaTepuaios;
npasuna Tb npu
paboTe ¢ HUMH,
OCHOBHEBIE
TpeOOBaHUS K
0hOpMIIEHHUIO
pe3ynbTaToB
SKCIIEPUMEHTA, HO
JIOTTYCKaeT
OTJICTTbHBIC
HETOYHOCTHU

3HaeT cTaH/JapTHHIC
METO/TI TTOJTYICHUS,
UICHTU(DHUKAIINN U
UCCIICIOBAHHS
CBOWCTB Pa3IHYHBIX
TPYII BEIIEeCTB U
MaTepHaloB; MpaBHUia
TEXHHUKHU
0€30MaCHOCTH TIPH
pabote ¢ HUMH,
OCHOBHBIC
TpeOOBaHUS K
0(hOPMIICHHUIO
pe3yabTaToOB
IKCIECPUMEHTA

YMeTb: NpOBOAUTH
IIPOCTBIE
XUMHUYECKHUE OTBITHI
I10 MpeAJIaraéMbIM
METOJIMKAM

He ymeer

YmMeeT npoBOAUTH OJHO-
Y IBYXCTaIUHBINA
CHHTE3 T10
peayIaracMomn
METOJHMKE C BBIXOJIOM
LEJIEBOTO POYKTa
menee 50% ot
3as1BJIEHHOTO B
METOJIMKE; aHAJIN3
MOJIYYEHHOTO BEIIECTBa
OJTHMM W3 CTaHIAAPTHBIX
MeTon0B. Jlomyckaer
OT/IeTTbHBIE OINOKH MPU
0o OpMIICHUH TTPOTOKOIIA
IKCIIEPUMEHTA

YMeeT NpoBOUTH
OJIHO- U
JIBYXCTaJIMIHBII
CUHTE3 IO
npeajaracMomn
METOJUKE C
BBIXOJIOM LIEJIEBOTO
npoaykTa 6oiee 50%
OT 3asIBJICHHOTO;
UJACHTUDUKALHIO U
UCCIIeIOBaHHe
CBONCTB
MOJTY4YEHHBIX
BELIECTB U
MaTepuayoB. Y MeeT
0popMIIATH
pe3yNbTaThl

YMeeT BBITIONTHATh
JIEMOHCTPATUBHbIE
OIIBITHI ITO XUMUH;
OIIHO- U
JIBYXCTaIAMHBIN
CHHTE3 IO
npearaeMoin
METOJIMKE C BHIXOJOM
LEJIEBOr0 MPOAYKTa
COTJIaCHO
3as1BJICHHOMY B
METOJIMKE; MPOBOJINUTH
KOMIIJICKCHEBIA aHaIIN3
U UCCIIEJOBaHUE
CBOMCTB ITOJTYYEHHBIX
BEIIECTB U
MaTepuajoB. Y MeeT

10




AKCIIEPUMEHTA C
HEOOJIBIIUM
KOJIMYECTBOM
3aMeUYaHuM

opopMIIATH
pe3yabTaThI
IKCIIEPUMEHTA B
COOTBETCTBHUH C
3asBIICHHBIMHU
TpeOOBAHUSIMU

OIIK-2.4. ITpoBoaut
HCCJIEIOBAHMS CBOMCTB
BEIIICCTB U MaTEPUAJIOB
C UCIIOJIb30BaHUEM
CEpPUITHOI0 HAyYHOT O
o0opynoBaHus

3HaTh: CTaHJapTHBIE
METO/IbI OTY4YEeHHUS,
UACHTUDHUKAINN U
UCCIIeTOBaHUS
CBOMCTB BEILIECTB U
MaTepuasos,
npaBuiia 00paboTKH
1 0OpMIICHUS
pe3yabTaTOB padOTHI,
HOpMEbI Th

3arpyaHsercsi B BHIOOpe
MeTO/1a IOJTy4eHus,
UICHTH()UKAIUN 1
HCCIIEIOBaHMS CBOWCTB
yKa3aHHOTO BEIECTBA, HE
3HaeT TpeOOBaHMI K

0 OpPMIICHHUIO PE3YIHTATOB
3kcnepuMenTa u HopMm Th

Hmeer obmee
MIPE/ICTABJICHHUE O
METOJIaX MOJYICHUS,
UIeHTU(UKAITIY U
HCCIICIOBAHUS CBOMCTB
OTJIEJbHBIX KJIACCOB
BEIIIECTB, MTPABHIIAX
0e30macHoro
oOpaleHus ¢ HUMHU U
crocobax
MIPEICTABICHHUS
pe3yNIbTaToB
IKCIIEPUMEHTA

3HaeT cTaHAapTHBIE
METO/IbI MOJTY4YECHHUS,
UACHTU(DHUKAINN U
M CCJIEIOBAHMUS
CBOMCTB pa3JINYHbIX
TPy BELIECTB U
MaTepuaios;
npasuia Th npu
paboTte ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
0(hOpPMIICHHIO
pe3yJIbTaTOB
AKCIEPUMEHTA, HO
JIOTTYCKaeT
OTJIE/IbHBIE
HETOYHOCTHU

3HaeT cTaH/apTHbIE
METO/IbI NOJIy4EHUs,
UICHTUDHUKAIIN U
UCCIICI0BaHMS
CBOMCTB pa3jIMYHbIX
IPYIII BEIECTB U
MaTepHajoB; MpaBHUia
TEXHUKU
0€30MacHOCTH NPU
paboTe ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K

0 OPMIICHUIO
pe3yiIbTaToB
IKCIEPUMEHTA
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[Tokazarenu chopMHUPOBAHHOCTH KOMIICTCHIIUHN:

Kputepusmu orieHMBaHUS SABIISIOTCS OaJIbl, KOTOPBIE BBHICTABIIAIOTCS MPENOIaBATEIEM 32 BUIbI
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, MOOIMIPUTEILHEIE OaIUThI —
makcumym 10).

[ITxanbl OLIEHUBAHUSA:

oT 45 1o 59 6aT0B — «yAOBIECTBOPUTEIHHOY;

ot 60 110 79 6a/I0B — «XOPOIIO;

oT 80 6aII0B — KOTIUIHOY.

4.2. TunoBble KOHTPOJIbHbIE 32J]aHUSI WM UHbIe MATEPHUAJIbI, HEO0OXOAUMbIE JJIs1 OLEHKHU
3HAHMH, YMeHHMil, HABBIKOB M ONbITA /1eATEJbHOCTH, XAPAKTEPU3YKOIIHUX 3TANbI
¢GopMupoBaHus KOMIIETEHUHMH B Ipolecce OCBOeHHsI 00pa3oBaTe/IbHON NPOrpaMMbl.
Metoauyeckue Marepuabl, ONpeaesiOliie NMPoueAypbl OLHEHUBAHUS 3HAHWI, YMeHMH,

HABLIKOB H OIBITA
KOMIIeTeHIINH

AeATEJIBbHOCTH,

XapaKTepUu3yIMX

3Talnbl

¢bopmupoBanus

KOZ[ N HAMMECHOBAHMEC HHIUKATOpPAa
JOCTHIKCHHUS KOMIICTCHIUHN

Pe3ysbTaThl 00y4eHus M0
JUCHMILIHHE

OuneHo4HbIe CpeACTBa

OIIK-1.1. CucremaTu3upyer 1 aHaIU3UPYET
pe3yabTaThl XMMUYECKHUX SKCIIEPUMEHTOB,
HaOJIOICHUH, U3MEPEHHH, a TaKkxKe
pe3yIbTaThl PACYETOB CBOICTB BEIIECTB U
MaTepuanoB

3HaTh: TEOPETUUECKUE OCHOBBI
0a30BbIX XUMHYECKUX JUCIUIUINH
YMeTh: peniath TUIOBbIE yueOHbIE
3aJ]a4ui 110 OCHOBHBIM (0a30BBIM)
XMMHUUYECKUM TUCHUILIHHAM
Brnanets: HaBBIKaMu pabOTHI ¢
y4eOHOH TUTEepaTypoil IO OCHOBHBIM
XMMHYECKUM JTUCIUILIMHAM

OIIK-1.2. Ilpennaraet HHTEpIPETALINIO
PEe3yJIbTaTOB COOCTBEHHBIX AKCIIEPUMEHTOB
Y pacyeTHO-TEOPETHYECKHUX PaboT ¢
HCIIOJIb30BAaHUEM TEOPETHYECKHX OCHOB
TPaIUIIMOHHBIX ¥ HOBBIX Pa3/l€l0B XUMHH

YMeTh: BHITONHATH CTAaHIAPTHBIE
neicTBus (Kiaccu()UKaIUs BEIIECTB,
COCTaBIICHHE CXEM TIPOIIECCOB,
CUCTEMAaTH3aIMs JAaHHBIX | T.I1.) C
YYETOM OCHOBHBIX MOHSITUN U OOIIHX
3aKOHOMEpHOCTEH, (hopMyTHUpyEeMbIX B
paMkax 6a30BbIX XUMHUYECKHUX
JTUCLATUIAH

OIIK-1.3. ®opmynupyeT 3aKITIOUEHHS U
BBIBOJIBI 110 Pe3yJIbTaTaM aHajIu3a
JIMTEPATYPHBIX JTaHHBIX, COOCTBEHHBIX
IKCIIEPHUMEHTAIIBHBIX H PACYETHO-
TEOPETUYECKUX PabOT XUMHYECKOI
HalnpaBJICHHOCTH

YMeTb: BBINOIHATH CTaHIapTHBIE
neicTBus (kiaccu(UKaIus BeIeCTB,
COCTaBJIEHHE CXEM MPOLECCOB,
CHCTEMaTH3aIMs JaHHBIX U T.II.) C
Y4ETOM OCHOBHBIX TIOHSTHH 1 00IIHNX
3aKOHOMEpHOCTEH, PopMyIHpyEeMBIX B
paMKkax 0a30BBIX XUMHIECKUX
JVCIUILUIAH

OIIK-2.1. PaboraeT ¢ XUMHYECKUMHU
BEIIIECTBAMHU C COOJIIOJCHUEM HOPM TEXHUKH
0€30MIacHOCTH

3HAaTh: CTaHAAPTHBIC METOIBI
MoJIy4€HUs, I/II[GHTI/I(I)I/IKaHI/II/I u
UCCIIEZIOBaHNUS CBOMCTB BEIIECTB U
MaTepuaoB,paBuia 00pabOTKH U
oopmiteHHs pe3yNbTaToB paboThI,
HopMbl Th

OI1K-2.2. TIpoBOAUT CHHTE3 BEIIECTB U
MaTepUajIoB pa3HOil NPUPOABI C
HCIIOJIb30BAHUEM MMEIOIIUXCS METOIUK

3HaTh: CTaHAAPTHBIE METOMBI
MOJTy4eHHs, MICHTH(DUKALIMN 1
HCCIIEIOBAaHMS CBOMCTB BELIECTB U
MaTepHalIoB,paBuiia 00paboTKH U
oopmileHns pe3yibTaToB paboThI,
HopMbl Th

YMeTh: MPOBOANUTH MPOCTHIE
XMMHUYECKHE OIBITHI 0 TpeJiaracMpIM




METO/IMKaM
Brnaners 6a30BBIMU HaBBIKAMH
MIPOBECHUS] XUMUYECKOTO
9KCTIEPUMEHTA U O(OPMIICHHS €TO

PE3yIBTATOB

OIIK-2.3. IIpoBoauT CTaHAAPTHBIC 3HaTh: CTaHAAPTHBIC METOMBI

OTIepaIy JUTSl ONPEIEICHHUS XUMUIECKOTO M | MOJIy4eHHs, HACHTH()UKAIINN 1

(ha30BOTO COCTaBa BEIIECTB M MAaTEPHAIIOB HCCIIEJOBAHMS CBOICTB BEIIECTB U

Ha UX OCHOBE MaTepHalioB,paBuiia 00paboTKH U
oopmileHns pe3yNbTaToB paboTHI,
HopMmbl Th

YMeTh: MMPOBOAUTH ITPOCTHIC
XUMHUYECKUEC OIBITHI IO MpeajiaracMbIM
METOAUKaAM

OIIK-2.4. TIpoBOIUT HCCIIE0BaHUS CBOUCTB | 3HATh: CTAHAAPTHBIE METO/IBI
BEILECTB M MaTEPUAIIOB C UCIIOJIL30BAHUEM MOTy4eHHS, HACHTH()UKAIINN 1
CEpUIHOTO HAYTHOTO 000PYIOBAHHS HCCIIEIOBAHMS CBOICTB BEILIECTB U
MaTepHaJIoB,IpaBmuia 00paboTKH 1
oopMIICHHS pe3yIETaTOB pabOTHI,
Hopmbl Th

4.3 PeiiTUHT IJIaH TUCHUILUIMHBI  (MPUJIOKEHHUE 2)

DK3aMeHaIMOHHBIE OUJICTHI
DK3aMEeHAIMOHHBINA OUJIET COCTOUT U3 2 BOIPOCOB.

HpI/IMepHHe BOIIPOCHI AJIA OK3aMCHaA:

1. OcoOble CBOICTBA KOJUIOUAHOTO COCTOsIHUSA. OCHOBHBIC TPH3HAKKH OOBEKTOB KOJUIOHTHOM
XUMUH.

2. Knaccudukarys TMCepCHBIX CUCTEM.

3. OCHOBBI TEpPMOAMHAMHUKHU TOBEPXHOCTHBIX siBIeHUN. CrylieHue TepMOIMHAMHYECKUX
GyHKIMI B TOBEPXHOCTHOM CJIOE.

4. BuyTpeHHee JaBJIEHHE, €ro CBA3b C T[OBEPXHOCTHBIM HATSDKEHHEM W APYTUMHU
MaKpOCKOITUYECKUMHU XapaKTEPUCTUKAMH BEILIECTB.

5. Buusgnue TemmnepaTypsl Ha TEPMOJMHAMUYECKHE (PYHKIIMM MOBEPXHOCTHOT'O CJIOS B YMCTHIX
OJIHOKOMIIOHEHTHBIX >KUJKOCTSIX Ha TPaHMIle ¢ COOCTBEHHBIM MTAPOM.

6. TloBepxHocTHOe HaTshkeHHe. OmbiT [rorpe. DakTOpsl BIUSIONIME HA ITOBEPXHOCTHOE
HaTsKEHUE.

7. MexdazHoe HaTsSHKEHHE HA MOBEPXHOCTH pa3jiesia HACHIIICHHBIX PACTBOPOB JIBYX B3aUMHO
OTPAaHUYEHHO PACTBOPUMBIX KuakocTeil. [IpaBuio AHToHOBA.

8. CBobomnast sHeprus TBepabIX Ten. Crenuduka mposiBICHUS.

9. KamwmnspHoe naBnenue. 3akoH Jlamraca.

10. 3aBUCUMOCTh  JABJIGHUS HACBINICHHOTO Tlapa OT KpPWUBU3HBI TIOBEPXHOCTH paszzena
cocymecTByromux ¢a3. 3akoH Tomcona-KenpBuHa.

11. Cratuueckue MeTObl onpeeseHus (M3MEpeHNs) TOBEPXHOCTHOTO HATSKEHHUSI.

12. TlonycTaTuueckrue METOIbI U3MEPEHUS TTOBEPXHOCTHOTO HATSKECHHUS.

13. OueHka MOBEPXHOCTHOM SHEPTUU TBEP/IBIX TEll.
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14. BiausiHue HEOAHOPOIHOCTH M LIEPOXOBATOCTH TBEP/BIX IOBEPXHOCTEH HA CMayMBaHUE.

15. TepmoauHaMUYeCcKUe YCIIOBHSI CMAayMBaHMS M PACTEKaHHWs Ha TBEPABIX U IKHIKHUX
noBepxHOCTsAX. KonndyecTBeHHbIE KPUTEPUN CMAaYHBAHUS.

16. I'mapodunbsHbie 1 rHuapodoOHBIE TOBEpXHOCTH. V30MpaTenbHOe CMaYyBaHHE.

17. l'ucrepesnc cmMaurBaHuUs.

18. BeiBox ancopOiimonHoro ypaBHeHus [ nooca.

19. ITIAB u I1MB Ha pa3HbIx Mex(a3HbIX MTOBEPXHOCTAX. [IpaBuiio ypaBHUBaHHS TOJSIPHOCTEH
PeGunnepa.

20. IIpencraBnenue o ruapoduiIbHO-TUIIOGUIEHOM Oanance mosiekys [TAB.

21. Pabota ancopoumu. [Ipasmiio TpayGe-/{roki0, ero TeopeTndeckoe 000CHOBAHHE.

22. YcnoBus npuMenumMoctH npasuia Tpay6e-Zroxno. O6pamenue npasuia Tpayoe-Zlroxio.
23. Knaccudukanus I[TAB no monekynsipaomy crpoenuto. [lpumepsr [TAB.

24. Knaccupukanuss IIAB mo wmexaHm3my JAeHCTBHSL  (CMauuBaTeNyd, JUCIEPraTOpHI,
CTaOMIIN3aTOPBl, MOIOLIHE CPECTBA).

25. IloBepxHocTHast akTUBHOCTH IIAB. Pacuer moOBepXHOCTHOM AaKTHBHOCTU IO H30TEpMe
HOBEPXHOCTHOT'O HATSKEHMSL.

26. Pacuer m3oTepmbl aacopOLMK 110 M30TEpPME MOBEPXHOCTHOro HaTsbkeHus. OmnpeneneHue
MOJIEKYJIApHBIX KOHCTaHT [TAB.

27. Ctpoenue ancopOuoHHbix cinoeB [IAB. ['a3000pa3nble, xunkue u TBepabie ieHku [1AB.
28. JIByXMEpHOE COCTOSIHHE BEIIECTBA B IOBEPXHOCTHOM CJIO€. YPaBHEHHE JBYXMEPHOTO
COCTOSIHUSI.

29. DKcneprMeHTaIbHas MpoBepKa ypaBHeHUs aacopoumu ['nbdoca.

30. Pacuer monekyspHbIX KOHCTaHT [IAB no ypaBHEHUIO ABYXMEPHOI'O COCTOSIHUS BEILIECTBA.
31. Ypasuenue llIumkosckoro. ®u3nyeckuii CMbICII KOHCTAHT ypaBHeHMs LIInnikosckoro.

32. Csa3b ypaBHenuit lIumkosckoro u Jlenrmiopa.

33. Oco0eHHOCTH aACcOpOLMM HOHOB U3 pacTBOPa Ha TBEPIOW MOBEPXHOCTH.

34. Jlnopmnmmzanuss u smodoOm3anms ToBepxHOCTe, mpumeHeHne [IAB s ynpaBineHus
nporeccaMi CMaulBaHUsI.

35. Brustaue agcopOmonHbix cinoeB [IAB Ha cmaunBanme.

36. KommongHO-XUMUYeCKre OCHOBBI (DIIoTaIim.

37. DNEeKTPOKUHETUYECKHE  SIBJICHUS: aneKkTpoopes,  IIEKTPOOCMOC, HOTEHIUAJIBI
CeIMMEHTAIlUU U IPOTEKAHUSI.

38. CoBpemenHas Teopusi crpoeHust 19C n1nopoOHBIX 30€i.

39. UsmepeHne W pacyeT 3JIEKTPOKMHETHUYECKOro MOTeHIMana. YpaBHeHUe [ enbMmrosbla-
CMOIyXOBCKOTO.

40. Tuddysnas gacts JIIC mis critbHO 1 ¢1a00 3apsHKEHHBIX TTIOBEPXHOCTEH.

41. Boustnue  uHAUQPQEpPEeHTHBIX  3JEeKTpoauToB Ha  crpoeHue JOC u  BenuuuHy
AJEKTPOKUHETUYECKOT O TOTeHIMaNa. Y paBHeHHe HukobCckoro.

42. Bnusane cnenu@uueckod aacopOuMM  HMOHOB MHIU(PQEPEHTHBIX HIIEKTPOJIUTOB Ha
AIIEKTPOKUHETHUYECKUH U TEPMOJMHAMUYECKUN TTOTCHIIUABI.

43. Bnussane HeunHauddepeHTHBIx snekTposmtoB  Ha  crpoenue JIDC. Ilepesapsnka
MIOBEPXHOCTH.

44, ®akTOpHI, BIUSIONINE HA BETUYNHY AIIEKTPOKHHETHYECKOTO MOTEHIIHATIA.

45, TIpakTHYeCcKOe TPUMEHEHNE DIIEKTPOKUHETUIECKHUX SIBICHUI.

46. OCHOBBI TEPMOJIMHAMUKHN JUCIIEPCHBIX cHCTeM. PaboTa 00pa3oBaHUs YaCTHIIBI JTUCIIEPCHOMN
(a3el IpH AUCTIEPTUPOBAHUN M KOHICHCAIHH.
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47. OCHOBBI TEPMOJIMHAMHYECKOM M KHHETHYECKOW Teopun oOpa3oBaHMsI HOBOW (as3bl IO
['n66cy-Donbpmepy (roMOreHHOE 3apobIIe00pa3oBaHue).

48. T'eteporeHHoe 0o0pa3oBaHHME 3apojblnield HOBOW (a3wpl. Ponb cMauMBaHWS B CHIKCHUU
paboThbl 00pa3oBaHus 3apOAbIIIEH HOBOM (ha3bl.

49. O4ncTKa KOJUIOMAHBIX cucTeM. Jlnanus. Dnekrpoauanus. Y abTpaduiabTpaius.

50. MeToabl KOHJIEHCALIMOHHOTO O0pa30BaHMsl JUCIEPCHBIX CHUCTEM. YCIIOBUS, HEOOXOIUMbIE
JUIs IOJy4eHUs JIMOPOOHBIX 301l MOCPEACTBOM XUMHUYECKON peakuuu. CTpoeHre MULEILI.

51. Ilytu ynpaBieHHsl CTENEHbBIO AUCIIEPCHOCTH MPH MOJIy4YEHUH KOJJIOUIHBIX CHCTEM.

52. Kputepun PeOunnepa u Pebunnepa-lllyknHa camMoOnpou3BOJIBHOTO JUCHEPrUPOBAHUS
00BbeMHBIX (a3 pu 00pa30BaHUU JINOPUIBHBIX 30JICH.

53. lucriepcHble CHCTEMBI BOJIM3M KPUTUYECKON TOUKH (KPUTHUIECKUE IMYIBCHUH).

54. JluciepraiiiOHHbIE METOJbI TMOJYYEHUS] KOJUIOMJHBIX CHUCTEM. AJICOPOLIMOHHOE BIIMSIHUE
Cpezbl Ha MEXaHUYeCKHEe CBOMCTBA TBEpbIX Ted — 3 dexr Pebunnepa. [loHnsuTenn mpoyHOCTH.
55. [lenTu3anus Kak METOJ IOJYYEHHUS KOJUIOMAHBIX CHUCTEM. YCJIOBUS PABHOBECHUS MEXKIY
npoleccaMy NenTH3aluy 1 arperupoBanus. Bujel nenruszanuu.

56. Munemioo0pa3oBanie B BOAHBIX W HeBOAHBIX cpenax. KKM. Meronsl ee ompeneneHus.
Touka Kpadra.

S7. ®akropsl, Baustomve Ha KKM (mnmHa pagukana, npupoaa mnossipHot rpynnel [IBX,
AIIEKTPOJINTHI, TEMIIEpATypa U Ip.).

58. ComoOmnm3anusi B TpsIMBIX M OOpaTHBIX MuIeIax. [IpakTuueckoe NpUMEHEHHE
COMIOOMIIN3AIINN.

59. CenuMeHTallMOHHAasl M arperaTMBHas YCTOMYMBOCTb JAUCHEpPCHBIX cucTeM. dakTopsl,
BJIMSIIOIME HA CEIMMEHTAIMOHHYIO YCTOMYMBOCTb.

60. IIponecchl, Beayliye K HapyIIECHUIO arperaTUBHON yCTOWYMBOCTH JUCIIEPCHBIX CHCTEM.

61. ®akTOpHI arperaTuBHOM yCTOMYUBOCTHU IUCIIEPCHBIX CUCTEM.

62. Dddextol ['n66ca u Mapanronu-I'n66ca kak GpaxTop cTaOUIN3AIUH IIEH U IMYIIbCHA.

63. CtpykTypHO-MexaHHUecKuit 6apbep mo Pedunmepy.

64. PackimHuBarormiee naBienue no Jlepsaruny.

65. DnexTpocTaTHUecKasi COCTABISIONIAs PACKIMHUBAIONIETO TABICHUSI.

66. Me:xxMONeKysipHbIE  B3aUMOJICMCTBUS B JIUCIEPCHBIX  cHcTeMax.  MomexyssipHas
COCTaBJIAIOLIAs PACKJIMHUBAIOLIETO AABJICHUS.

67. ®akTop CTaOMIM3AaLMU JUCIEPCHBIX CHCTEM - THAPOJUHAMUYECKOE CONPOTUBIICHUE
IIPOCIIOMKH CPEJIBI.

68. Teopus ycroitunBoctu 1 koarymsiuu JJJIPO.

69. OcoOeHHOCTH KOaryJsiiu 30J1ei deKTponnTaMi. X 00BsICHEHHE ¢ TOYKU 3PEHUS] TEOPUHU
JUIDO.

70. IMopor xoarymsiiuu ¢ Touku 3perus teopun 1JIDO.

71. HeliTpanu3anroHHas ¥ KOHLEHTPALMOHHAS KOATYJISALHUS.

72. Ilpauno yneue-I'apan u kputepuit Ditnepca-Kopga. Mx oObsicHEHHE C TOUKM 3peHUs
teopuu JJIPO.

73. SIBneHue HEMPABUIIBHBIX PSAAOB TPH KOATYJISALUH 30JI€H.

74. Kunetuka xoarynsauuu. YpaBHeHue CMOIyX0BCKOro. bricTpast u MeieHHast KoaryJisiusl.
75. 3aBUCUMOCTb CKOPOCTH KOAryJIsIUU OT KOHUEHTPALUHU 3JIEKTPOJIUTA.

76. Aspo3omu. OCOOCHHOCTH UX CTPOCHHS U CBOMCTBA. METOIBI pa3pyIICHHS a3PO30JICH.

77. Omynbcun. CTpoeHue, yCTOHYUBOCTh, METOABI OTYyYEHHUS. DOMYJIbIaTOPHI.

78. O6pamenue ¢a3 B amyibcusax. [Ipasmio bankpodra u ero B3anMocs3b ¢ BenunanHoi ['JIb.
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79. Ilensl. CTpoeHue, yCTOWYUBOCTh, METOIBI TIOJTYYICHHS.
O0pas3elr SK3aMEHAIIMOHHOTO OuWIIeTa:
BAIIKMPCKHI TOCYJIAPCTBEHHbBI YHUBEPCUTET

10 JUCLIUIUINHE Komnonmgaas xumust
CrnenuanbHOCTh 04.05.01 dyumaMeHTAILHAS M OPUKIATHAS XUMUL

DK3aMeHalnOHHbBIA Omier Ne 2

1. VYpaBuenue Jlenrmiopa u ero cBs3b ¢ ypaBHenueM llIumkoBckoro.

2. MeTtoapl  KOHACHCAIIMOHHOTO  O0pa3oBaHMA  JUCHEPCHBIX  CHUCTEM. Y CIIOBHS,
HEOOXOAUMBIE MM TONXy4eHUs JIMO(POOHBIX 30JIeH TOCPEICTBOM XHUMHYECKOW pEeaKIuH.
CrtpoeHue MuLeI.

3aB. kadenpoii, mpodeccop Kynum E.A.

[TepeBon ouenku u3 100-6amipHON B NATHOATUIBHYIO IPOU3BOJUTCS CIAEAYIOLUIUM 00pa3oM:
- oiinyHO — oT 80 1o 110 6amioB (Bkt04as 10 moompuTensHBIX 0AJIIOB);
- xoportio — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTEIILHO — OT 45 110 59 6aiios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 6allioB.

Kpurepum ouenku (B 0aiax):

- 25-30 6aI0B BBICTABIISIETCS CTYJCHTY, €CJIA CTYJCHT JIaJl ITOJIHBIE, Pa3BEPHYTHIC OTBETHI HA
BCE TEOPETUUYECKHE BOMPOCHI OHIIETa, MPOJIEMOHCTPUPOBAJ 3HAHNE (PYHKIIMOHAIBHBIX
BO3MOKHOCTEH, TEPMUHOJIOTHUH, OCHOBHBIX DJIEMEHTOB, YMEHUE TIPUMEHSTH TEOPETUUECKHE
3HAHMS MIPH BBIIOJIHEHUH MPaKTUYeCKUX 3aaHuil. CTyneHT 0e3 3aTpyIHeHU OTBETUII HA BCe
JIOTIOJTHUTEIbHBIE BOMPOCHL. [IpakTrueckast 4acTh pabOTHI BBITIOJHEHA MMOJTHOCTHIO 0€3
HETOYHOCTEH U OIIHOOK;

- 17-24 6aninoB BBICTABISIETCS CTYNIEHTY, €CITH CTYACHT PACKPBUT B OCHOBHOM T€OPETHYECKUE
BOMPOCHI, OJTHAKO JOMYIIIEHBl HETOYHOCTHU B ONpeAeTICHNN OCHOBHBIX MOHATHIL. [Ipu oTBeTe Ha
JIOTIOTHATEIFHBIC BOTIPOCHI JOIMYIIEHBI HEOOBIIHE HETOYHOCTH. [Ipy BBITIOTHEHUT
MPAKTUYECKON 4acTH pabOThI TOMYIIEHBI HECYIIIECTBEHHBIE OLTHOKHY;

- 10-16 6amioB BBICTABIISIETCS CTYICHTY, €CJIA ITPH OTBETE HA TEOPETUICCKHIE BOITPOCHI
CTYJEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMMOOK B TOJTKOBAaHUH OCHOBHBIX MOHSTHI.
Jloruka ¥ MOJTHOTA OTBETA CTPAAAIOT 3aMETHBIMU U3bsTHAMU. 3aMETHBI TTPOOEITbI B 3HAHUU
OCHOBHBIX METO/IOB. TE€OpeTUUECKHE BOMPOCHI B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C
poIryckamMu Marepuaiia. MIMEeroTcsl MpuHIMITHAIBHEIC OIIMOKH B JIOTUKE TTOCTPOCHUS OTBETA Ha
Bonpoc. CTYAEHT He PeIuI 3a/1a4y WIH MPH PEIIeHUH JOMYIIEeHbI TpyOble OMNOKY;

- 1-10 6amoB BBICTABISIETCS CTYACHTY, €CITH OTBET HAa TEOPETUIECKHE BOITPOCHI
CBUJICTEILCTBYET O HETIOHUMAHUH U KpaifHe HETIOJTHOM 3HaHUU OCHOBHBIX MOHSATHUH M METO/IOB.
OO0OHapyXHUBaeTCsS OTCYTCTBUE HABBIKOB MTPUMEHEHHUS TEOPETUICCKUX 3HAHWUH TIPH BBITTOJTHEHUT
npakTH4eckux 3aganuii. CTyIeHT He CMOT OTBETUTh HH Ha OJIMH JOMOJHUTENBHBIN BOIIPOC.

Bonpoch! K KOLJIOKBUYMaM
Konnoxksuym Nel.

BBenenmue.
1. [Ipeamer xomnmonaHol xuMuu. OCHOBHBIE pa3Jiebl U HANPaBICHUS KOJUIOUIHOM XUMUH,
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00BeKThl U 1enu u3ydeHus. Knmaccudukanus AUCTIEPCHBIX CHUCTEM: IO pa3MepaM 4YacTHll, IO
arperaTHOMy COCTOSTHUIO JHCIEPCHOM ¢a3bl W AWCIEPCHOHHON Cpenbl, MO0 KOHIIEHTPAIIUU.
KonnuecTBeHHBIE XapaKTEPUCTHKU AMCIICPCHOCTH:IUCTIEPCHOCTD,PAINyC KPUBU3HBI, yACIbHAS
MOBEPXHOCTb.

2. [TonsiTHE O TEPMOJUHAMHYECKH YCTOWYUBBHIX (JTUOPHIBHBIX) W TEPMOAMHAMHYECKU
HEeyCTOWYUBBIX (JTM0GoOHBIX) mucnepcHbX cuctemax (JIC). OcoOeHHOCTH HaHOAMUCIIEPCHOTO
(KOJUTOMIHOTO) COCTOSIHMSI BEILECTBA. YHMBEPCAIBHOCTh JUCIIEPCHOTO COCTOSIHHS BEIECTBA.
Omnpenenstoniasi pojib HOBEPXHOCTHBIX SIBJICHUN B JUCIIEPCHBIX CHCTEMaX.

3. B3anmocBsI3b KOJTOUIHOM XUMUU C IPYTUMH XUMUYECKUMU AUCHUIUITMHAMHU, C (DU3UKOMH,
OuoJiorueil, reojoruei, IOYBOBEICHUEM, MEAUIIMHON. 3HaUCHNE KOJUIOMAHOM XHUMHH B OXpaHE
OKPYXKAarOILEeH Cpebl.

MouJiekyJisipHbIe B3aUMOAEHCTBHSA U 0CO0bIe CBOICTBA

MOBEPXHOCTe pa3aena ¢as3.

1. YcnoBrue CymecTBOBAaHUS yCTOMYMBOW TpaHUIBI paszena (a3 B OJHOKOMIIOHEHTHOU
cucreme. CBOOOJHAs TOBEPXHOCTHAs OHHEprus. llOBEpXHOCTHOE HATsDKEHHE, CHIIOBAas U
SHepreTuyeckas TPAKTOBKH, eauHUlbl u3MmepeHus. Ombir [romnpe. IlpuunHbl MHOsBICHUA
CBOOOJHOW  IOBEPXHOCTHOM  SHepruM Ha rpanune pasgena ¢a3.  OcobeHHocTH
TEPMOJIMHAMHYECKOTO COCTOSIHHSI BEILIECTBA B IOBEPXHOCTHOM cioe. IloHsATHe 0 moBepXHOCTH
pa3pbiBa U pa3eisoNmeii MOBEpXHOCTH. MeTox N30BITOYHBIX TEPMOIMHAMUYECKIX (PYyHKIUH (G,
€, M) TMOBEpXHOCTHOTrO cios 1o ['n66cy. O000IIEHHOE ypaBHEHHE TIEPBOTO U BTOPOTO 3aKOHOB
TEepPMOJIMHAMMKH U1 IOBEPXHOCTHU pazaena ¢as.

2. BausiHue TemnepaTypbl Ha H30BITKM TEPMOAMHAMHUYECKHUX (YHKIHMHA MOBEPXHOCTHOI'O
CJI0Sl HeacCOLMUPOBaHHBIX kuaKocTell. Kputnueckas temneparypa no Menneneesy.

3. CBs13b NOBEPXHOCTHOM HSHEPTrUU C MEXMOJEKYJISIPHBIMU B3aUMOJICHCTBUSIMH B 0OBbeMe
KOHJEHCUPOBaHHON (ha3bl (SHEprueil CLemaeHUs] MOJEKYJ, TEeIJIOTOM cyOnumanuu, paboToit
koresun). IlpaBmino Credana. BuyrpenHee naBiaeHnue 1o Pebunugepy, ero cBsi3b ¢
MOBEPXHOCTHBIM HATSDKEHHEM M (U3MYECKMMM XapaKTEepUCTHKaMM BellecTBa (MOAYJIEM
YIPYTOCTH, UJI€aJIbHOW MPOYHOCTHIO U T.1.). KoHcTanTa ['amakepa, ee cBs3b ¢ paboToll Korezun
Y TOBEPXHOCTHBIM HATsDKEHUEM. BKilaj IMCIIEpCMOHHOW M HEIMCIEPCHOHHON COCTAaBIISIFOIIMX
MEXXMOJIEKYJIIPHBIX B3aUMOJIEHCTBUIN B IOBEPXHOCTHOE HATSHKECHHUE.

OcobeHHocTH TpaHUIBl paznena ¢a3 TBepAblx Ten. Crenuduka MNposBICHUS CBOOOJHOMN
MOBEPXHOCTHOM dHEPrUu TBEP/BIX TEJl.

4. Oco0OeHHOCTH TOBEPXHOCTH pa3jena KOHJIEHCHUPOBAaHHBIX (a3 B JBYX KOMIIOHEHTHBIX
CUCTEMaX. Cesi3p  Mex(]a3HOTO MOBEPXHOCTHOTO HATSXKEHUS C  MEXKMOJEKYJISIPHBIMU
B3aUMOJICUCTBUSIMU B o0beme ¢a3. Pabora aaresmm. I[loHstne 00 DSHEPruM CMEHICHUS
KOMIOHEHTOB. CioXHasg KOHCTaHTa ['amakepa, ee CBA3b C MeX(a3HbIM MOBEPXHOCTHBIM
HaTsDKeHHeM. Mexda3Hoe mnoBepxHOCcTHOe HatrshkeHue mno dyokcy, JDxepudanko u [ymy.
OMnupuyeckoe npaBuiio AHTOHOBa. PaboTta aare3uu Ha rpanulle paszaena (a3 npu BOIJIOUICHUH
npaBuiIa AHTOHOBA.

5. BnusiHue KpMBU3HBI MOBEPXHOCTH HAa PaBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMax. 3aKOH
Jlannaca. Kannmspaoe nasnenne. KanwuisipHoe MOAHATHE KUAKOCTH, ypaBHeHHE JKropeHa.
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3aBUCHUMOCTh JIaBJICHHS Mapa OT KPUBU3HBI MOBEPXHOCTU >KUIKOCTHU. YpaBHeHHE ToMcCOHa
(KenbBuna). Kanmmnspaas konaencanus. M3otepmudeckas neperoHka BEIIECTBA. 3aBUCHMOCTb
pacTBOPUMOCTH  OT KPUBU3HBI TOBEPXHOCTH JUCHEPCHBIX YacTHUll. YpaBHeHHe [ubOca -
OctBanpaa - Gpertngnmuxa.

6. CmauuBanue. KpaeBoii yron. BreiBog ypaBHenust FOnra. CooTHouieHue Mexay
paboTamu aAre3ud W KOre3Wd MpU cMayuBaHuu. Temnora cmauuBaHus. M30uparenbHoe
CMauMBaHME KaK METOJ  XapaKTePUCTHKU TOBEPXHOCTH TBEPABIX TeN (JIUOPUIBHBIX U
mno¢poOHbIX). TepMoauHaMHUUYECKHE YCIOBHS TOJHOTO cMaduBaHus (pacTekaHue). BrusHue
HIEPOXOBATOCTU M 3arpsi3HEHUS MOBEPXHOCTH HAa cMauMBaHMe. [ McTepe3uc cMauynuBaHusl.

7. Metoapl U3MEpeHUsl MOBEPXHOCTHOTO HATSDKEHHUS Ha JIETKO IMOJABIDKHBIX TpaHHIax ¢as.
CraTuueckue ¥ TONYCTaTUYECKHE METOJbl: HHCTPYMEHTaIbHOE O(OpMIICHHE, YCIOBHUS
IKCIIEpUMEHTa, pacueTHble (popmynbl. [lonsaTne o quHamMuyeckux wmeroxax. Ompenenenue u
OLIEHKa CBOOOTHON MTOBEPXHOCTHON HEPTUH TBEPIBIX TEJI.

KoninokBuym Ne2.
AncopOuusi Ha MOBEPXHOCTH pa3iaesa das.
Bansinne agcopOUMOHHBIX €JI0€B HA CBOICTBA IMCIIEPCHBIX CHCTEM.

1.  ApxcopOmumsi Kak CaMONpPOHM3BOJBHOE KOHIICHTPHPOBAHWE HA MOBEPXHOCTH paziena (a3
BEIIECTB, CHIDKAIOMMX Mex(pasHoe HaTsHKeHHe. TepMoIMHaMHMKa TIpolecca aJcopOIH.
W30biTounHast W modHAs afcopOums. YpaBHeHHE aacopOiuu ['ndbca.

2.  TloBepxHoctHo-akTuBHBIe (IIAB), nNOBEPXHOCTHO-HEAKTHUBHBIE U TOBEPXHOCTHO-
VWHAKTUBHbIE  BellecTBa. OTHOCUTEIBHOCTH  IOHATHS ~ «IIOBEPXHOCTHAs AKTHUBHOCTBH)»
(3aBHCHMOCTB OT IPUPOABI KOHTAKTHPYOLHX (a3). [loBepXHOCTHO-AaKTUBHbIE METAJLIBI.

3. 3aBUCHMOCTb IIOBEPXHOCTHOIO HATsDKEHHMsI pPacTBOpoB OT KoHueHTpauun [IAB.
[ToBepxHocTHas akTUBHOCTH [IAB. PacueT u3orepmsl afcopOLuM U MOBEPXHOCTHOM aKTUBHOCTH
[0 M30T€PME MOBEPXHOCTHOro HaTshkeHUs. OmnpeneneHue MoOJEKYNISIpHbIX KoHcTaHT ITAB.
JBwxymas cuia mpoiecca aacopomuu. Ypasuenue lllumkosckoro. Ypasaenue Jlenrmiopa, ero
CBsI3b ¢ ypaBHeHueM [ 'nb6ca, lllunikoBckoro.

4. UW3menenne moBepxHOCTHOW aktuBHOCcTU IIAB B TromMomormueckom psgy [IAB.
TepmoauHaMudeckoe obocHoBaHue npaBuia TpayOe-Irokmno. PabGora aacopbuuu. Yciosue
BBINOJIHEHUS U oOpateHus npasuia Tpay6e-/[tokio.

5.  Ctpoenune MoHocnoeB pactBopuMblx [IAB. JIByxmepHOe cOCTOSHHE BelIeCTBa B
MIOBEPXHOCTHOM CJIO€, OPUEHTALMS MOJIEKYJI B Pa3PEKEHHBIX M HACBHIIICHHBIX CI0SAX. Y paBHEHUS
coctosiausi MoHocios [TAB (uaeanbHOro 1ByXMepHOro rasza no doabmepy).

6. IloBepxHocTHBIC TUICHKH HepacTBOpUMBIX [TAB. IToBepxHOCTHOE (JIByXMEpPHOE) JaBlICHUE,
METOJbl €ro u3MepeHus. M3orepmbl MOBEPXHOCTHOrO aAaBiieHUs. OCHOBHBIE THIBI IICHOK:
razoo0pasHble, XKHUJIKHE, TBEpAbIE. Y CIOBUS NEPEeX0/ia MJICHKU OT OJJHOTO COCTOSIHUS K JPYyromy.
YpaBHEHHUE COCTOSIHUA JBYXMEPHBIX aJCOPOILIMOHHBIX c10eB 10 DpyMKUHY.

7. Oprannueckue [TAB. Knaccugpukanus ITAB no MonexyasipHOMY CTPOEHHUIO (aHMOHO- U
KaTHOHO-aKTUBHBIE, aM(oNUTHBIE, HEMOHOTeHHBIE). Bricokomonekymsipusie [IAB (mpumepsi,
oTanuus oT Hu3koMoleKysipHbix ITAB). Knaccudukanus [TAB no mexanusmy ux AeucTBUsS
(cMaumBaTenu, aucnepraTopsl, Morouiue BemniectBa). O6mactu npumenenus [TAB. TIpobiaema
o6uopazmaraemoctu [1AB.

8. Ancop6rus [TAB Ha rpanune pasaena KOHICHCHPOBaHHBIX (a3 (Ha TpaHUIlE pasjuera
KUAKOCTb-KUAKOCTh M TBEpPAOE TENO-)KUAKOCTh). IIpaBuio ypaBHEHHs MOJSIpHOCTEN
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Pebunnepa. Ilonsarue o runpoduminpHO-munobuiasHoM Oanance (I'JIb). Monudumupyromee
neiicteue  ITAB: runpodpmmmzanus u - ruzgpodoOuzanus MOBEPXHOCTEH.  YIpaBiieHHE
CMauyMBaHHEM B Tporeccax (IoTaluu.

KoanoxkBuym Ne3.
Oo0pa3oBaHue TUCIEPCHBIX CUCTEM.
JInopuibHbie U JIM0(POOHBIE TUCTIEPCHBIE CHCTEMBI.

1. [lonatne  nUMOQUIBHBIX  JHUCIEPCHBIX  CHCTEM. TepMoauMHamMMKa  0Opa3oBaHUs
TUOPUIBHBIX KOJUIOMJIHBIX cHCTeM. Kputepuil camMOIpoOU3BOJIBHOTO JUCHEPTUPOBAHUS
Pebunnepa-1llykuna. YcioBus o0pazoBaHus THOPHIBHBIX CUCTEM.

2. MunennobpazoBanue B pacTBopax ITAB. Kputnueckas KOHIIEHTpaIUs
munemiooopazoBanus (KKM). OcHoBHbie Metonsl omnpeaeneHus KKM. Dwmnupudeckue
3aKoHOMepHOCTH n3MeHeHus: KKM 1 MuHHManbHOro 3Hau€Husl IOBEPXHOCTHOTO HATSKEHUS Ha
rpanwuiie pazzaena [IAB - Bo3ayx B romonorudeckux psigax [TAB.

3. Crpoenue npsmMbIX U 00paTHBIX MUIIEIUT TIPU Pa3IMYHBIX KoHIeHTpanusx [TAB. Munenist
[aptnu-Pebunnepa u Mak bena. CmemanHable MUTIEILTHL.

4, TeopMoauHaMUKa MHUIEIO00pa30oBaHus: TeIioBble 3G EKTh, auarpamMma (Ha30BBIX
cocrosiHui, TeMieparypHas 3apucumocts KKM; Touka Kpadra. Touka nomyTHeHHS.

5.  Comobmmmzanus B pactBopax [TAB. OtHocutenbHas cotoOWIH3aus, 3aBUCUMOCTh OT
Temneparypbl M KoHueHTpauuu. ComoOwnu3anuss B HEBOAHBIX cpenax. IIpaktuueckoe

MPUMECHEHUE MHIICJUISIPHBIX CHUCTEM (B XUMHUH, CHHTE3€ IMOJIMMEPOB, OHMOJIOTHH, MOIOIIEe
JICUCTBHE).
6. JlucriepraiiiOHHBIE METOJIBI MOJIYYCHUS JUCTICPCHBIX CHUCTEM (30JIeH, IMYIIbCHMA, TIEH,

a’po3osied). JlucrmeprupoBaHue TBEPIBIX TEN Kak (U3NKO-XMMHUYSCKHUN IMpoIecc oOpa3oBaHus
HOBOM moBepxHOCTH. Teopust ['puddurca: ycnoBue camMoOnpoU3BOIBHOTO PACHPOCTPAHEHUS
TpemnH. Oddexkr PebunHmepa: W3MEHEHHE NPOYHOCTH W TUIACTUYHOCTH, KakK CJEJICTBUE
CHUKEHHUS TOBEPXHOCTHOM SHEPTrUU TBEPAbIX Tel. TepMOJMHAMHUYECKHE YCIOBUS MPOSIBICHUS
sbdekra PeOunmepa. BrnusHue XuMHYEeCKOH NpPUPOIBI TBEPABIX Ted M JKUIKOCTEH Ha
BO3MOXKHOCTH ero nposiBieHus. [Ipaktuueckoe npunoxenue s3¢pdexra Pebunaepa. [lentuzanms.
7. KonnencannonHsle crocoObl MOJy4eHUsI JUCHIEPCHBIX CUCTEM. XUMHUYECKUe U (pU3MKO-
XUMHUYECKHE CHOCOOBI KOHICHCAIIMU. YCJOBHUS, HEOOXOAMMBIC I TOJy4YeHUs 30Jei, B
Ipolecce XMMHMUYECKUX peakiuil (mpumepsl). MeToasl MONy4eHHS MOHOAMCIIEPCHBIX 30JIEH.
IlyTu yripaBieHus CTENEHBIO AUCTIEPCHOCTH.

KoninokBuym Ne4.
JIEKTPONOBEPXHOCTHbIE SIBJICHUSI B JHMCIEPCHBIX CHCTeMAaX.

1.  JIBoitHoi AIEKTPUYECKUN ciou (I2C). [Tprunnb obpazoBanmst  JIOC.
TepMoaMHAMUYECKOE PAaBHOBECHE MOBEPXHOCTH pa3zzena a3 ¢ y4eTOM DIIEKTPUIECKOM SHEPTUH.
2.  Crpoenue JIDC: Momens miockoro kouaeHcaropa (I'eabMronbir), y4eT TeEIJIOBOTO
IBUKEHUS MOHOB (Mozenb ['yu - UenmeHa); poilb XMMHUYECKOW MPHPOABI MOHOB (Teopus
[Hrepna). OOmwmit U DJIEKTPOKMHETUYECKUNM MOTeHUUanbl. VM3MeHeHue moTeHnuaiza B
3aBUCUMOCTH OT PAaCCTOSHHSI OT TOBEPXHOCTH IS CHWJIBHO U CJabo 3apsHKeHHBIX
MMOBEPXHOCTEH; BIMSHUE KOHIICHTPAIMH U 3apsi/ia HIOHOB AJICKTPOJIUTA.
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3. DIeKTPOKMHETUYECKHE SIBICHHUA: AJEKTpodopes; AJIEKTPOOCMOC; IMOTEHLHANl TEUEHUS;
noTteHuuan ocefanus YpasHeHue ['enpMronpra-CMoiyxoBckoro. @akTopbl, BIHAIOIINME Ha
MHTEHCUBHOCTD 3JIEKTPOKMHETUYECKUX SABICHUHN. DJIEKTPOKMHETUYECKUI MOTEHIMaNl, TI'paHuLa
CKOJIb)KEHUs. MeTolbl OIpeneieHHs] AIIEKTPOKMHETHUYECKOro IMoTeHuuana. llpakruueckoe
IPWIOKEHUE DJIEKTPOKUHETUYECKUX SABJICHUH. OJIEKTPOKANWUISPHBIE SBJICHUSA. YpaBHEHUE
Jlunnmana.

4, Ctpoenue wmwunemn rtuapo3osiei. Bnusaue wunauddepeHTHBIX W HeHMHAUPGHEPESHTHBIX
anekTpoautoB  Ha crpoenue JOC. Ilepesapsiaka 30nei moa ACHCTBUEM SJIEKTPOJIMTOB.
H3osnektpudeckas Touka. BiausHue paznuyHbiX (akTOpoB HA OOMIMN U DIEKTPOKMHETUYECKUIN
noteHuan (pa3daBieHne U KOHIICHTPUPOBAHUE 30151, Auain3, pH, Temmeparypa).

5.  MHounbiii oOmen. YpaBHenue Hukonbckoro. JImotponusie psasl. MOHOOOMEHHBIE CMOJBI.
[Tponieccel HOHHOTO OOMEHA B MIPUPOJIE U TEXHUKE (TPUMEPHI).

YCcTOMYMBOCTh W 3BOJIIOIHS TUCHEPCHBIX CHCTEM.

1. Tlonstue 00 arperaTMBHOM U CEIMMEHTALMOHHOW YCTOHYMBOCTU JIUCHEPCHBIX CHCTEM.
ITpoueccel, Begymue K INOTEPE arperaTMBHOM YCTOWYMBOCTU: H30TEPMHMUYECKas IEPETrOHKA,
KOaJIECUEHIUsA, Koarysiuus. Posib TEII0BOro IBHKEHHUS B CEIMMEHTAIMOHHOM U arperaTuBHON
YCTOMYUBOCTH.

2.  ®@axTopsl arperaTMBHON YCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. TepMoanHaMHUYEcKas
YCTOMYMBOCTh TOHKHX IUICHOK. PackimHuBaroniee aasieHue no Jleparuny. MonekymnspHas
COCTaBJIAIOLIAs PacKIMHMBAIOIIETO  JABJICHMS, Y4eT MOJIEKYJIIPHON IIPUPOJIBI
KOHTaKkTupyroumx ¢a3 u Qopmbl yacTull (TOHKHE IUIGHKM M C(hEepHuYecKHe YacTHIIbI).
DNEKTPOCTaTUYECKAss COCTABIAIONIAs PACKIMHUBAIOUIETO JABICHUS, €€ CBSI3b CO CTPOECHUEM
mupdy3noit yactu JIOC. PacknuHuBaromiee AaBieHUE Ui CWIBHO M CJIab0 3apspKEHHOU
noBepxHoctu. [Ipupona  yCTOHYMBOCTM  JAMCIEPCHBIX  CHUCTEM, CTaOMJIM3MPOBAHHBIMU
muddy3HbiMH cnosMu 1o Teopun 1JIDO.

3. @axTophl CTAaOWIM3AIUU JTUCTICPCHBIX cHUcTeM. OD(QeKTUBHAS YIPYTOCTh IUICHOK C
aacopOunonusiMu  cnosimu  ITAB. Oddextet  [ub6ca u  Mapanronu-I'n66ca.
DONeKTpocTaTUUeCKasi  COCTaBJSIONIAas — PAaCKIMHUBAIOLIErOo  JaBieHus 1o  [eparuny.
['mapoauHamMuueckoe CONPOTUBIIEHUE MPOCIOWKH CPENbl BBITEKAHUIO, BA3KOE COCTABISAIOLIEE
packiuHUBaromero aasineHus. CTpykrypHo-mexanudeckuil Oapbep (CMB) mno Pebunnepy.
VYcnoBus, ompenensonpe BbICOKYI 3pdexkruBHocth CMB. Peonorunyeckue cBoncTBa
ancopbunonHbIx cinoes [TAB. DuTponuiineiii ¢pakTop. CMerianHble GakTophl.

4.  OcHoBbl Teopuu ycroiuuBoctd U koarynsuuu JJIDPO. OcobeHHOCTH KOaryisiiuu 30Jei
AIIEKTPOJINTAaMHU, UX OO0bICHEHHA ¢ Touku 3peHus teopuu JJIDPO. Ilopor koarymsuuu u
KPUTHYECKOE 3HAYCHHE 3JIEKTPOKMHETUYECKOro MOTeHIMana ¢ Touku 3peHust treopun JJIDO.
3aBUCHMOCTh MOpOra KOaryJsiiMM OT pa3Mepa U 3apsaja Koaryiaupyrouiero voHa. Koarymsmus
CHJIBHO M CJ1a00 3apshKeHHBIX 30j1ei. KOHIeHTpalnoHHas U HeUTpalu3allMOHHAs KOAryJIslus.
Ob6ocnoBanmne mnpaswia Llyneue-T'apau u kputepus Oitnepca-Kopda B teopun JIDO.
SIBieHNE «HETPABUIBHBIX» PSIOB IPU KOATYJISIIUH.

5. 3aBUCHMOCTb CKOPOCTH KOAryJsiUM OT KOHLIEHTPAIMH 3eKTposnToB. KiHeTnka OpIcTpoil
koarymsiuuu 1o CmonmyxoBckoMy. OCHOBHBIE TIOJIOKEHUSI TEOPUU MEIJIEHHOM KOaryssiuu
(Dykc). Opro- U mnepukuHeTHYeckas Koarynsauusa. DIokymisius, TreTepoKoaryssus,
agarynsauud. [IpuMeHeHne KoaryissHTOB U (JIOKYJISIHTOB JJIsSi OYMCTKU BOJIBI.
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6. Aospozomu. Kmaccudukamusi a3po30yeil Mo arperaTHOMY COCTOSIHHIO YacTHI] JTHUCIIEPCHOM
¢da3pl. MeToapl TOdy4YeHHUs a’po3ojei. MoJeKyIspHO-KMHETHUYECKUE CBOWCTBA a’pO30JieH.
Oco0eHHOCTh ANEKTPUYECKUX CBOMCTB a3p030Ji€ii, MPUUYUHBI BOSHUKHOBEHUSI 3JIEKTPUUYECKOTO
3apsia Ha MOBEPXHOCTH YacTull. DakTopbl yCTOWIMBOCTH a3po3odieii. CriocoObl 1 0COOEHHOCTH
paspywmieHust asposoiieid. [IpakThueckoe wucnonb3oBaHuEe a’po3oierd. Ponp  asposoneir B
3arpsi3HEHUU OKPYXKAIOLIEN Cpebl.

7. Owmynbcuu. Knaccudukanus, omnpeneneHUEe THUIA SMYJIbCUU U CTENEHH JUCIEPCHOCTH
Karesjb AUcTepcHor (a3bl. OMynbratopsl, npuHLuil Beioopa [TAB ans ctabunuzanuu npsmMbIx U
obpatubix 3myabcuid. [IpaBmiio bankpodra. Pons I'JIB monekyner I[TAB B crabwimmsanuu
smynbcu. OOpamenue ¢a3 B sMynbcusx. DakTopsl CTAOWIM3ANHUUA SMYIbCUH. MeToabl
MIOJIY4EHUS U paspylIeHus sMyibeuil. [IpakTudyeckoe npuMeHeHUE 3MYIIbCU.

8. Ilensl. Ctpoenue mneH, ux kinaccuduxamnusa. Kpataocts nen. [lenoobpa3oBarenu nepBoro u
BTOPOTO psifa. 3aBHCUMOCTh YCTOMYMBOCTH NEHBI OT KOHIEHTpAaUU IEeHO0Opa3oBaTels.
BrusiHue 371eKTpoIuTOB Ha meHOo0Opa3yromlyo crocodHocts [TAB. Ilennbie miieHku. @akTopsl
ycroiunBocTu meH. [lonstre o uyepHbIX mieHkax. CrnocoObl MOMYYEeHUS W pa3pyLICHUsS IEH.
[IpakTHueckoe MpUMEHEHHUE TEH.

Kpumepuu oyenxu (¢ 6annax)

- 5 0asoB BRICTABISETCS CTYACHTY, €CIIM CTYACHT Jall OJHBIE, Pa3BEPHYThIE OTBETHI HA BCE
BOIIPOCHI, IPOJEMOHCTPUPOBAT YMEHHUE MPUMEHSTh TEOPETUUCCKNE 3HAHUS TIPU BBHITOTHECHUH
npakTHueckux 3aganuii. CTyneHT 6e3 3aTpyAHEHU OTBETHII Ha BCE JOTIOTHUTEIbHBIE BOIPOCHI.
- 4 Gajuta BBICTABIISICTCS CTYACHTY, €CITU CTYACHT PACKPBUI B OCHOBHOM TCOPETHUCCKHE
BOIPOCHI, OJTHAKO JOMYIIEHbl HETOYHOCTHU B ONPEACICHUN OCHOBHBIX MOHSATHH.

- 3-2 Gaia BBICTABIISIETCS CTY/ACHTY, €CJIH IPU OTBETE Ha TEOPETUICCKUE BOIIPOCHI CTYJACHTOM
JIOTIYIIIEHO HECKOJBKO CYIIECTBEHHBIX OUTMOOK B TOJTKOBAHUU OCHOBHBIX MOHSATUHN. 3aMETHBI
npoOesbl B 3HAHUK OCHOBHBIX METO/IOB. TEOpeTUUECKHE BOMPOCHI B IIEJIOM U3JI0KEHBI
JIOCTATOYHO, HO C MPOITyCKaMu Matepuaa. MiMeroTcss npuHIUIHaIbHbIE OUTMOKH B JIOTUKE
MOCTPOEHHUs 0TBeTa Ha Bonpoc. CTyAEHT He penu 3a7aqy WIH P PEIIeHUH JOMYIIECHbBI
rpyOble OLIMOKH;

- 1-0 6a/10B BBICTABIIICTCS CTYJEHTY, €CIIM OTBET HAa TEOPETHUECKUE BOTIPOCH CBUICTEIHCTBYET
0 HETIOHMMAaHHUH U KpaiiHe HeMOJIHOM 3HAaHUH OCHOBHBIX MOHATHI U MeTo/10B. CTYJEHT HE CMOT
OTBETUTH HU HA OJIUH JIOTIOIHUTEIBHBIN BOMPOC.

TpebdoBanus k ogopmiieHHI0 0TYETA 0 J1aGopaTopHOIi padoTe

JIaGoparopHas paboTa JOKHA COCTOSTh U3 CIEYIOLINX TJIaB:

TUTYIBHBIN JTUCT.

Onwucanue neau paboThI.

[IpenocraBieHne KpaTKuX TEOPETUUECKUX CBEICHUI.

Onucanne TEXHUYECKOIO OCHALIEHHSI U METOIUKH ITPOBEIEHUS DKCIIEPUMEHTA.

[TosryueHHbIE B X0/1€ IPOBEACHUS SKCIIEPUMEHTA PE3YJIbTATHI.

AHanu3 JaHHBIX, IOJYYEHHBIX B XO/1€ TPOBEIECHUS SKCIIEPUMEHTA.

[TonBenenue UToro, GopMyInpoBKa BbIBOJOB

NoakowhE

Kpurepun ouenku (B 0as1ax)

- 0 GayII0B BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJCHT He MpeACcTaBUII 0POPMIICHHBIH OTUET O
nabopaTopHO# paboTe;

- 1 GaJ1 BBICTABISETCA CTYACHTY, €CIIU CTYIEHT JOMYCTHI OMIMOKU B 0(hOpMIIEHUH OTUETa
0 J1abopaTopHOi paboTe U B pacuéTax;
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- 2 6ayuta BBICTABIISCTCS CTYJCHTY, €CITU CTYACHT 0(hOpMUIT OTYET 1O PopMe U HE
JOIYIIIEHO ONIHOOK B pacu€Tax M COJICpIKaHHH;

Bonpocs! 1J1s1 yCTHOTO ompoca:
1. OcHoBHBIC TIPU3HAKU OOBEKTOB KOJUIOMIHOW XHMMHUHU.

2. Knaccugukanus 1MCepcHBIX CUCTEM U PUMEPHI U3 )KU3HU.

3. Crarudeckue METOABI OIpeneleHusl (M3MEpeHHs) MOBEPXHOCTHOrO HaTshKeHus. Ux
XapaKTEPUCTHKA, JOCTOMHCTBA U HEJOCTATKH METOIa

4. TlomycTraTHUeCKHUE METOJbl M3MEPEHHs MOBEPXHOCTHOTO HaTshKeHus. MX xapakTepucTHka,
JIOCTOMHCTBA U HEJJOCTATKU METO/Ia

5. MHaMHUYECKHME METOJAbl H3MEpEHHUs IMOBEPXHOCTHOTO HaTsKeHus. VX XapakTepucTuka,
JIOCTOMHCTBA U HEJJOCTATKU METO/Ia

6. T'mppodunbHbie U THAPOGOOHBIC TOBEpXHOCTU. M30MpaTepHOe cMadyuBaHUE.

7. TlpencraBnenue o ruapodmibHO-THIIOPIIEHOM Oanance Mmonekyn [TAB.

8. Knaccudukanus ITAB no monekynsipaomy crpoenuto. [lpumepsr [TAB.

9. Knaccupukammss IIAB mo wmexaHm3Mmy JeHCTBHS — (CMauuBaTeNH, JIUCIIEPTaTOPHI,
CTaOMIIM3aTOPbI, MOIOIIHME CPECTBA).

10. JInopunuzauusa u nuodobuzanus mnoBepxHocTe, mpumenenue [IAB nans ympaBieHus
MpoLeccaMi CMauyuBaHUsI.

11. IIpakTHdyeckoe NPUMEHEHUE IEKTPOKUHETUUECKUX SIBJICHUN.

12. Ounctka KOIIOUIHBIX cucTeM. Juanu3. DnekTpoananus. Y IbTpapuiibTparms.

13. Comobmmzanus. [IpakTudeckoe MpUMeHEHHE COTIOOMIIN3AIIHH.

14. Aspo3onu. OcOOEHHOCTH WX CTPOCHHUS U CBOMCTBA. METOBI pa3pylICHHS a3PO30JICH.

15. Omynbeun. CTpoeHue, yCTOMUNBOCTb, METO/IbI MOTYYEHUSI. DMYIIbraTOPHI.

16. Ilensr. CTpoeHue, yCTOWYHMBOCTH, METOBI TIOTYICHUSI.

Kpumepuu oyenxu (¢ 6annax)

- 2 GayuTa BBICTABISIETCS] CTY/ICHTY, €CIIH CTYJIEHT PACKpPhLI B OCHOBHOM TE€OPETUYECKHI BOTIPOC

- 1 Ganna BbICTaBISIETCS CTYIEHTY, €CJIU MIPH OTBETE IOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX
omuooK;

IIpuMepsI TeCTOBBIX 3a1aHUI

1. Hanuune u30bITKa CBOOOIHOM SHEPTUHU HAa TTOBEPXHOCTH pasjena (a3 o0ycIoBIEHO:

=

TOJIbKO pa3IMuueM KOHIICHTPAIIU BEIIeCcTBa B IBYX (azax;

TOJIBKO Pa3JIMUMEM arperaTHOrO COCTOSIHUS BEIIECTBA;

3. HECKOMIICHCHPOBAHHOCTBHIO MEXKMOJCKYISIPHBIX B3aWMOJCUCTBHI Ha ITOBEPXHOCTH 10
CPaBHEHHIO C 00bEMOM;

4. OoJee BBICOKOW 3HEpruer B3aUMOICHCTBUS MOJEKYJ Ha TMOBEPXHOCTH 1O CPAaBHEHUIO C

00BEMOM.

N

2. Pa3zHocTh aBieHni B 00beMHBIX (Da3ax, pa3/ielieHHBIX HCKPUBJICHHOW TTOBEPXHOCTHIO,
BO3pAcTaeT C:

1. YBEIIMYEHUEM G}

2 YBEJIMYEHUEM pajinyca KPUBU3HBL;
3. YMEHbILIEHUEM O;

4 YMEHBIIEHUEM pajinyca KPUBU3HBL;
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o

MOBBILIEHUEM TEMIIEPATYPHI;
YMEHBLIEHUEM TEMITEPATYpPHI.

1S

3. 3akod Tomcona — KenpBuHA JIEKUT B OCHOBE:

KanWJUISIPHOM KOHJICHCALUY;
poLeccoB 00pazoBaHusi HOBOM (ha3bl;
M30TEPMUYECKON EPETOHKU;
peKyInepamuu JeTy4uX pacTBOPUTEIIEH;
BCEX Ha3BaHHBIX IIPOLIECCOB.

arONE

Kpurepun onenkn (B 6aj1ax)

- 0 0asI0B BBICTABIISICTCS CTYACHTY, €CIIU KOJIMYECTBO MPaBUIbHBIX OTBETOB 0 %0;

- 3 Oayuta BBICTABIISCTCS CTYACHTY, €CITM KOJIMUYECTBO MPABMWIBHBIX OTBETOB 30 %);

- 5 0aJI0B BBICTABIISICTCS CTYACHTY €CIIU KOJIMYECTBO MpaBMIbHBIX OTBETOB 40 %);

- 10 6aoB BBICTABISETCS CTYACHTY, €CIIM KOJMYECTBO MPaBUILHBIX 0TBETOB 60 %0);

- 15 GamioB BBICTABIISETCS CTYJACHTY, €CIM KOJIMYeCTBO NMpaBuiibHBIX 0TBeTOB 80 - 100%.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneueHre TUCITHIIIMHBI

5.1. IlepeyeHb OCHOBHOM M ONOJHUTEJIbHON Y4eOHOM JIUTEepaTypbl, HEO0X0AMMOM I
OCBOEHHS THCHHUILIMHBI
a) OCHOBHAasl JIUTepaTypa:

1. Myxun E.JI. KomnmounHas xumus :y4yeOHMK AJIi YH-TOB U XMUMHMKO-TEXHOJIOT.BY30B
/E.A.Iykun, A.B.IlepuoBa, E.A.Amenun — M.:Boiciias mikona, (1992, 2002, 2004, 2012) c.

2. T'enbdman, M. U. Komnougnas xumus [DnekTpoHHBIN pecypc] : yuebnuk / M. U. I'enbpman,
O. B. Kosanesuu, B. II. FOctparoB .— U3x 6-¢, crep. — CII6. : Jlans, 2017 .— 336 c. —
(Yuebnuku nns By3oB. CrnenuanpHas aureparypa). JlocTyn K TEKCTY 3JIEKTPOHHOI'O W3JaHUS
BO3MOXEH 4epe3 DIeKTPOHHO-0MOInoTeunyto cucremy msnaarenscra "Jlanp" .— ISBN 978-5-
8114-0478-0 .— <URL.:<https://e.lanbook.com/book/91307#book _name>>.

3. Bonkos, B. A. Komnounnas xumus. [IoBepXHOCTHBIC SIBICHHS M TUCIIEPCHBIE CHCTEMBI

[DnexkTpoHHBIN pecypc] : yuebnoe mocodue / B. A. BonkoB .— U3n. 2-e, ucnp. — CaHkr-
[TetepOypr :Jlawp, 2015 .— 672 c. — (YueOHuku s By3oB. CremnuanbHas JUTEpaTypa).
JlocTym K TEKCTy DJIEKTPOHHOTO W3/JaHHUS BO3MOXEH uepe3 DIEeKTPOHHO-OHOIMOTEUHYIO
CUCTEMY W3JaTeIbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —

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

0) 10MOJIHUTE/IbHAS JIUTepaTypa:

1. TIpakTHMKyM MO KOJUIOMJHOW XUMHM (KOJUIOMJHAs XMMHS JIATEKCOB M TOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB) : y4. MOCOOME Uil CTYAEHTOB XHMMHUKO-TEXHOJIOTMY. CIEl. BY30B / TOJ
pen.P.O.Helimana .— M. : Beicmas mkomna, 1972 .— 176 c.

2. Bepexuukos , B. H. KonongHas XuMusi noBEpXHOCTHO-AKTUBHBIX BEIIECTB [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / B. H. Bepexuuxos , U. U. T'epmamena , M. FO. Kpeicun .—
Cankr-IlerepOypr : Jlanp, 2015 .— 304 c. — (Yuebnuku A By30B. CrenuaibHas JIUTepaTypa).
JlocTynm K TEKCTy OJJIEKTPOHHOI'O M3JIaHUSI BO3MOXEH uepe3 ODJIeKTPOHHO-OMOIMOTEUHYIO
CHUCTEMY U31aTebCTBA "Jlaup" — ISBN 978-5-8114-1929-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=64325>.

Ilepeyennb MeTOAMYECKUX YKa3aHUM JIsl CAMOCTOSITEILHON PadoThI CTYICHTOB
1. Usanoma C.P. Komnounnas xumus: Y.1/C.P.1BanoBa,®.b.IllesnsikoB — Yda PUO baml'V,
2005 - 120 c.
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2. UsanoBa C.P., UleBmsixoB ®.b., Kazapesuiy C.A. Komnougnas xumusa. U.2. (YueOHoe
nocobue). 2007. Yda. PUO. baml'V.

3. Manunckas B.II., AxmerxanoB P.M. IloBepxHocTHBIC siBIE€HUS. MeTOIUYECKUE YKa3aHUs
JUTSL KOHTPOJISE CAaMOCTOST €IbHOM paboTel ctyaenTos, 2005, PULL baml'V, 51 c.

4. AxmerxanoB P.M., Mamunckas B.II. Ilomyduenue u cBoiicTBa IMOGOOHBIX 30JICH.
MeTtoauueckre yka3aHHs IO BBIIIOJIHEHUIO JIAOOPATOPHBIX M MNPAKTHYECKUX paboT 1o
kosmouaHoM xumuu, 2006, PULL baml'V, 44 c.

5. Mamunckas B.II., AxmerxanoB P.M. IlonyueHue W CBOHCTBa KOJUIOMJIHBIX PacTBOPOB.
Vuebnoe nmocobdue, 2011, PULL baml'V, 68 c.

6. Mamunckas B.I1.,, AxmerxanoB P.M. IloBepxHocTHBIE siBIeHHs. YueOHoe mocobue, 2012,

PUL] Bawl'V, 100 c.

5.2. Ilepevenn pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHUKAIIMOHH O ceTn « IHTepHET» H
MPOrpaMMHOI0 ofecreYeH si, HeOOXOAMMBIX /IJIsl OCBOEHHS U CIUILTHHbI
1. DnexTponHas 6ubnmoreunas cucrema «I3b baml¥Y» - https://elib.bashedu.ru/

2. DnekTpoHHas OubIMOTEYHAs cHCTEMa

https://biblioclub.ru/

«YHuBepcuTerckas OuOIMoTeKa OHJANH» -

3. DaekTpoHHas OMOIMOTeHas cucTeMa u3aareiabcTBa «Jlanpy - https://e.lanbook.com/

4. DirekTpoHHbIA KaTanor bubauorexkn baml'Vy - http://www.bashlib.ru/catalogi/

5. VuusepcanbHas basel manHbix EastView (1ocTym K 3JCKTPOHHBIM HAyYHBIM JKypHalam) -
https://dlib.eastview.com/browse

6. Haydnas nsnextpoHHas OuOnumoreka - elibrary.ru
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

(I[OCTyrI K OJJCKTPOHHBIM HAaYyYHbBIM

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 ot

17.06.2013 r. JIuuen3uu 6eccpouHble
8. Microsoft Office Standard 2013 Russian. {orosop Ne 114 ot 12.11.2014 r. JIuueHsuu

OeccpouHbie

6. MaTepuajabHO-TeXHHYeCKas 0a3a, HeOOX0AMMAsI /ISl OCYIIECTBJIEHUsI 00Pa30BaTEILHOI0
npoiecca mo JUCHUIINHE

HaumenoBanmue OCHaIEHHOCTD CeNNAIbHBIX IlepeveHb JTUIIEH3UOHHOTO
cnenuadbHbIX NOMeLeHU U MOMeleHuil 15 NMPOrpaMMHOro odecneyeHms.
noMeleHn u CaMOCTOSITEJILHOH padoThI PexBU3UTHI MOATBEPAKAAIOLIETO

noMeleHn aist JOKYMEHTAa

CaMOCTOAATEILHOM
padoThl

1. yyeOHas ayauropusi
AJISI IPOBEIEHUS
3aHATHH JIEKIMOHHOI 0
THHA:

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

2. yyeOHasi ayAuTOPHS
AJIS1 IPOBeIeHUs
3aHATHI CeMMHAPCKOTo
THna: naboparopus Ne 121
(xumax xopryc),

Aynutopus Ne 405
YueOHas MeOenb, yaeOHO-HATIISTHBIC
moco0us, T0CKa,HOYTOYK,MYJIbTHME 1A -
mpoektop Mitsubishi XD3200U, skpaH ¢
anekrponpuBoxom 300*400cMm Spectra
Classic.

Aynutopus Ne 311
Y4ebHas mebenb, yaeOHO-HArJIS THbIE
nocoOusi, T0CKa, HOYTOYK,TPOEKTOP
Mitsubishi XD 600U, axpan ¢
aekTponpuBogoM Projecta 183*240cm
Matte white.

Aynutopus Ne 310
YueOHas MeOenb, yaeOHO-HATIISTHBIC
mocoOus, ToCcKa, HOYTOYK,MyJIbTHME A -
mpoektop Mitsubishi EW230ST, skpan
HacteHHBIN Classic Norma 244%183.

naboparopust Ne 407 Aynuropus Ne 305
(xumdak xopryc), VYueOHast MeOelb, yueOHO-HaTIISIIHbIE
nabopatopust Ne 412 oCcoOusI, IOCKa, HOYTOYK,MyJIbTUMETHA-

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 r.
Jlnmien3uu GeccpoyHbIe

2. Microsoft Office Standard 2013
Russian. loroBop Ne 114 ot
12.11.2014 r. JIumeH3uu 6ecCpoUHbIe
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(xumdak xoprmyc).

3. yueOHas1 ayquTopus
AJISl IPOBeleHUs
rPYNIOBBIX H
HHAMBUIYATBHBIX
KOHCYJIbTALMIA:
aymuropus Ne 405
(xumdak xoprmyc),
aymuropus Ne 311
(xumdaxk xopryc),
ayauropust Ne 310
(xumdak xoprmyc),
aymuropus Ne 305
(xumdaxk xopryc).

4. yyeOHast ayTUTOPHUS
AJISl TEKYIIero KOHTPOJIsI
M IIPOMEKYTOYHOM
aTTeCTALMHU: ayTUTOPUS
Ne 405 (xumoak koprryc),
aynutopust Ne 311
(xumdaxk xopryc),
aymuropus Ne 310
(xumdaxk xopryc),
aymuropus Ne 305
(xumax xopmyc).

5. noMeleHus aJas
CaMOCTOATEIbHOI
padoTkI:

YuTaJIbHBIN 3a11 Ne 1
(TIaBHEIHA KOpITYC),
YUTaNIbHBIN 321 Ne 2
(busmat xopmyc-
yueOHOE), YNTATbHBIN
3as1 Ne 5 (rymaHuTapHbIf
KOPITyC), YUTATIbHBINA 321
Ne 6 (yueOHbI# KOpITYC),
YuTaJIbHBIHN 3251 Ne 7
(TymMaHUTapHBIH KOPIYC),
nmabopatopus Ne
206(xuMpak koprryc),
nmabopatopus Ne
209(xumdax
Kopmyc),1adoparopust Ne
419(xumdak xoprryc).

6. momeneHue s
XpaHeHusi U
NpopUIAKTHYIECKOI0
00CJIy)KUBAHMSA Y4eOHOT0
000py10BaHusI:
nabopatopust Ne 013
(xumax xopryc).

mpoektop Mitsubishi EW230ST, skpan
HacteHHBIN Classic Norma 244%183.
JlaGopaTopust Ne 121
YuebHas meOenb, yueOHO-HATIISITHBIC
moco6us1, HaOOp XMMHIECCKOH ITOCYIHI,
koMmIuIekT mebemn BHP,
aKBaIUCTHILIATOP, TOCKa ayauTtopHas JJA
(32)3, nocka knaccuasi/2002r, MUKPOCKOTII,
Hacoc, PMC "Honometpus",
WH(POPMAIMOHHBINA CTCH]I, BU3KO3UMETP
d=0,54 (10 mr.), Bu3kozumerp d=1,16 (5
IIT.), ICPUOTUYCCKAS CHCTEMA
Memnneneesa (21T.), cTOI 2-X TyMO., CTOJ
2-x TyM0.,nmoficTaBKa-Kadeapa.
JlaGopaTopus Ne 407
YuebHas medenb, yaeOHO-HATIISITHBIC
mocobus1, HaOOp XMMHIECCKOH ITOCYHI,
pudOp, yCTaHOBKA.
JlaGopaTopust Ne 412
VYuebOHast MeOelb, yueOHO-HarJIsI THbIE
noco0usi, Habop XUMHUUYECKOH TMOCY/IBI,
ra3oMerp
Yuranabusblii 3aa Ne 1
Hayunblii u y4eOHbIi oHA, HAYIHAS
nepronuka, [IK (MoHOOMOK) - 3 mmT.,
HeorpanuueHHbI goctyn k ObC u BJI;
KOJIMYECTBO MTOCATOYHBIX MecT — /0.
YnraabHblii 3a Ne2
Hayunerit n yueOHBIH QoHI, HayIHAS
nepuoauka, [IK (MoHOOIOK),
MOJIKJIFOUCHHBIX K ceTn MHTepHeT, — 8
IT., HeoTrpaHUUeHHbIH foctyn k ObC u
B/1; konnuecTBO mocamouHbx MecT — 50.
Yuranabueblii 3271 Ne 5
Hayunblii u yueOHbIi oHA, HAYYHAS
nepuoauka, [TK (MoHOO1I0K) - 3 1T,
HeorpanuueHHslit Joctyn k ObC u BJJ;
KOJIMYECTBO MTOCATOYHEIX MecT — 27.
YuraabHbli 37 Ne 6
Hayunerit u yueOHBIN (OHI, HAyIHAS
nepronuka, [IK (MoHOOIOK) - 6 T,
HeorpanndeHHbIN goctyn k ObC u B/l
KOJIMYECTBO MOCaa0uHbIX MecT — 30.
YuranabHblii 3a; Ne 7
Hayunblii u yueOHbIid poH, HAYyIHAS
nepuosuka, IIK (MoHOOIOK) - 5 1T,
HeorpanndeHHbIN goctyn k ObC u B/I;
KOJIMYECTBO MTOCATOYHEIX MecT — 18.
JlagopaTopus Ne 206
YueOHas MeOenb, yueOHO-HATIISITHBIC
rocoOusl, Melainka Marauraas EcoStir
(1.51,300-200006/MuH, m1aThopMa
nmuam. 120MMm,0e3 Harpera), Meniaika
MarautHas [19-6110 (go 11, ¢ momorp.
120C), memanka marautHas [19-6110 (mo
111, c mogorp. 120C), Memmanka MarHUTHAS
I19-6110 (mo 11, ¢ momorp. 120C),
MeIIajKa MarHuTHas ¢ moaorpesom I119-
6110M, meranka MarHuTHas ¢
nogorpesom I19-6110M, muxpockorn,
MHOT'O()YHKIIHOHATIBHOE YCTPOHUCTBO
KyoceraFS-1030MFP, HoyTOyk
HPPavilion, npoekrop BenQMP612C,

25




HOyTOYK HP 6820sT2370 17 WXGA,
mouuTop 19" Samsung
931BWSFVTFT,cucremuslii 010k
IntelCore B kommiekre, mamsate NransTS
4G, cryn UCO/uepw/ (6mmt.), HOyTOYK
ASUSK52JE 15.6"/IntelCorei3 370
M/DVD- RW/CAM/WiFi/Win7BASIC.
JlaGopatopust Ne 209
YueOHas Mebelb, yueOHO-HATIIsI THBIC
OCcoOMs1, KOMITBIOTEP B COCTABE:!
cucremHslii 6ok DEPO 460MD/3-
540/T500G/DVD-RW, mouuTop 20"
Samsung, MHOTO(YHKIIMOHAIEHOE
ycTpoicTBO (puHTEep/KoTHp/ckanep) FS-
1030 MFR, npunTep na3epHBIN
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHr mpucrapka, kpecio «IIpectmk»,
TymOouKka MobmibHas1, ctyn "[Ipectmxk",
CTOJI MTUCHM., CTOJI THCHM., ¢y UCO
JlagopaTopus Ne 419
YueOHas MeOelb, yueOHO-HATJIsI THbIC
NocoOHsl, MHOTO(YHKIIMOHAIEHOE
ycrpoiictBo HP Laser, miaHmerHsIi
komnbioTep Apple iPad 64 GB Wi-Fi +3G
Uepnsiit A4-1.00IT1,641'b ¢ uexnom,
KONIMPOBAJIBHBIN aImapar,
KOTIMPOBAJIBHBIN anmapar
JlagopaTopus Ne 013
Kommirekt mebenmn BHP, Bece1 GR-120
(120r*0,1Mr) BHYTp. KaTHOpPOBKA, C
nosepkoii, nentpudyra OITH-8,
MHOTO(YHKIIMOHAJILHOE YCTPOHCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporuuTka
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IIpuioxenne Ne 1

MMHOBPHAYKH POCCHUHA
OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHEI'O OBPA3OBAHMUA
«BAIIIKUPCKHIA TOCYJIAPCTBEHHBIII YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

AUCHUILINHBI Kononagnast xumus HA 8 cemMecTp
_OYHAas_
Bun pabotsl O0BEM QUCIIATLIINHEL
O6mas tpynoemkocts aucuuruinasl (3ET / gacos) 3/108
Y4eOHBIX YacOB Ha KOHTAKTHYIO pabOTy C MPEno aBaTesiem: 81,7
JIEKIIUHT 32
MPAKTUICCKUX/ CEMIUHAPCKUX
71a00paTOPHBIX 48

JIpyrux (CpymroBas, MHIUBUIyaIbHAS KOHCYJIbTALIMS U UHBIC BUJIBI
yueOHOI NesTeNbHOCTH, IIPelycCMaTPUBAIOIIUE paboTy 00yJaronmxcs

¢ mpenonasareneM) (OKP) 1,2
Y4eOHBIX 9YacOB Ha CAMOCTOSTEIbHYI0 paboTy obydaromuxcs (CP) 9,5
Y4eOHBIX YacOB Ha MOJATOTOBKY K

sKk3aMeny/3auety/mud deperiuporanHomy 3auery (KoHTpon) 16,8

CbopMa KOHTPOJIsA: 9K3aMEH 8 CEMECTP, KOHTPOJbHAA
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OcHOBHas

u ®opma
dopma U3yyeHHs MaTepUAIIOB: JICKIIUH, JIOTIOJTHUT TEKYLLEro
[IPAKTUYECKUE 3aHSTHS, CECMUHAPCKUE eJIbHas KOHTPOJISI
Ne 3aHATHS, 1a00paTOpHbIE PabOTHI, TuTepa- 3ananus no yCIIEBaeMOCTH
/o Tema u conepxanue caMocCTOsITeNIbHasl paboTa U TPYA0EMKOCTh Typa, CaMOCTOSITENIBHON | (KOJIJIOKBUYMBI
(B yacax) peKOMeH]l | paboTe CTYACHTOB | , KOHTPOJIbHbBIE
yemasi paboTHI,
CTYJCHTaM KOMITBIOTEPHBI
Beero |JIK | TIP/CE [P [cpC | (Homepa ¢ TeCTHL H T.IL)
U3 CIHCKA)
M
Benenne. OCHOBHBIE 3a/1a4U U
HaIpaBJIEHUs] KOJUIOMIHOM XUMUHU.
OOBEKTHI KOJJIOUAHON XUMHUH B
Hanoxumuu. Knaccuduxanus J1C. OCH. nH1-
KomnonaHo-xuMnyeckue OCHOBBI. :
pa1-3 MeTtoauueckue
1 I'panuua pasnena ¢a3 ee CuI0BOE MOJE. 3 2 1
Homn. nmut- | mocobus 1,2,3
Crymienue TepMOAMHAMUYECKAX 122
(GyHKUIMH B OBEPX. CJI0€, BIUSIHHUE pa
TeMIIepaTypbl Ha TEPMOJMHAMUYECKHE
(YHKIIMN TOBEPXHOCTHOTO CIIOSL.
(mpobnemHast IeK1us).
[ToBepXHOCTHOE HATSKEHUE U
MEXMOJIEKYJIIPHOE B3aUMOJICHCTBUE B OcH. nut-
2 KOHJICHCUpOBaHHbIX (pazax. MexdaszHoe 3 2 1 pa 1-3 Meroanueckue
HaTsDKEHHUE Ha TpaHuIe IBYX ¢a3. Homn. nut- | mocodus 1,2,4
CBoOopaHast 3HEPTHS TBEPOTO TEa. pal1-2
Bnusinue KpUBU3HBI TOBEPXHOCTH Ha

28




paBHOBECHE B OJJTHOKOMIIOHEHTHOMN
cucreme. 3akoH Jlamacca. Kanuisipabie
apneHust. CmaunBanue. KonnyecTBeHHbIE
XapaKTepUCTHKH, U30UpaTeIbHOE
cMaunBaHuue. Ponb cMaunBaHus B
KallWJIIAPHBIX SABJICHUAX. MGTOI[BI
M3MEPEHUs IOBEPXHOCTHOI'O HATSKEHUS U
yI€IbHON TOBEPXHOCTHOM dHEPTUs
TBEPJIBIX TEJl.

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

acriekT npumeHenus [IAB. AccoptumeHT
ITAB.

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

Mertonnueckue
rmocobus 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

Metoanueckue
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

Mertonnueckue
mocoous 1,2,3

OO6pa3oBaHne JUCTIEPCHBIX CUCTEM.

OcH. nuT-

MeTtoamueckue
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OCHOBBI TEPMOJIUHAMUYECKON 1
KUHeTHu4eckoi Teopuu. [lpouecchr
KOH/JIEHCALlMOHHOT'O ¥ AUCTIEPralliOHHOTO
obpazoBanus [IC B TexHHKe, TPUPOE,
TexHoJoruu. JInoguibHbele KOIOMIHBIE
cuctembl. Tepmonunamuka. ObpazoBanue
nroduIbHBIX 30Jei. Kputepuit
Pebunpnepa-1llykuna. Kputnueckue
sMyIbcuU. MuliemiooOpa3oBaHue u
comobunuzanus B pactsopax [TAB.
dusukoxumug Moromiero anercrsus [TAB.

pa1-3
Homn. nut-
pal-2

noco6us 1,2,4

[Tonsarue muodoOHBIX 307€H.
TepmoauHaMuka 1 KUHETHKA
TOMOTEHHOTO 3apO/IbIIIe00pa30BaHUS 10
I'u66cy-Donpmepy. PaboTa o6pazoBanus
YJaCTHII JUCTICPCHOM (ha3pl B porieccax
KPUCTAJIM3ALUH 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
MOBEPXHOCTU Ha paboTy 00pa3oBaHus
qacTull HoBo# (a3bl. COOTHOLIEHNE
MEXy paboTaMH reTepOoreHHOro 1
TOMOTEHHOTO 3apO/IblIlIe00pa30BaHMs B
3aBHCHMOCTH OT yruia 0.

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

JlucriepralluOHHBIE 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

IIOBEpXHOCTEH. BinsiHue Ocn. -

9 uHau¢hepeHTHhIX HenHAU(PepeHTHBIX 3,5 2 1,5 pa 1-3 Meromeckue
5JIEKTPOJIUTOB H el pUUeCcKOil Jlom. - | nocom 1,2,5
a7IcopOIIMu Ha P, Ps U S TTOTEHLUABI. pa -2
Crpoenue munemn JMopOOHBIX 30JeH.

MeToabl H3y49eHUs dIEKTPOKHNHETUIECKIX

SBJICHUH, MX MPAKTUYECKOE MPUMEHEHHE.

VY CcTONYNBOCTD JUCIIEPCHBIX CUCTEM.

ArperaTuBHAs U CETUMEHTAITMOHHAS OCH. -
ycTonuuBOCTh. IIpoueccsl, Begyme K '

10 HApYIICHUIO arperaTuBHONW yCTOWYMBOCTH. | 2 2 pa 1-3 Meromueckie
PacknunuBarolee naBlieHUE I10 Hon. mar- | nocobus 1,2,6
Jlepsruny, ero cocrapistomye. GakTops pa -2
arperatuBHoil yctouusoctu JIC.

OcHoBbl Teopun koaryisaunu [JJIPO0O. OCH. 11-
Kuneruka xoarymsiiuu. [Ipasuno '

11 Hlyneue-I"apau, kputepuit Ditnepca- 2 2 pa 1-3 MeT%ﬂquczK e

Kopda. Crabunuzanus 1modoOHbIX 305€i. II)[;)rll- 2JII/IT- nocobwus 1,2,3

DakTOphI CTAOMITH3AIINH.
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3aBUCUMOCTh CKOPOCTH KOAryJIsilIud OT
KOHIICHTPALUU 3JEKTPoIUTOB. KuHeTnka
OBICTPOI KOAryJsUU O

CmonyxoBckoMy. OCHOBHBIE [TOJIOKEHHUS OCI;' ; e

12 TEOPHH MEIJICHHON Koaryisiuuu (Dykc). pa 1=
OpTo- ¥ NEepUKUHETUYECKAsT KOATYIISILIMSL. I[OIII'ZH e
QOIoKyNIALUA, TETEPOKOAryJISIus, pa 1-
anarymsauus. [IpumeHenne KoaryisHTOB U
(IOKYISIHTOB JUISI OYUCTKH BOJIBL.

MonekynsapHO-KMHETUYECKUE CBOMCTBA OcH. nut-

13 JC. uddyzus. Ocmoc B JIC. pa 1-3 Meroandeckue
CenuMeHTaIMOHHO- AU Y3UOHHOE Hom. nut- | mocodbus 1,2,4
paBHOBECHE. pal-2
JlaboparopHuas pabota Ne 1 «ITomyduenue OcH. nut-

14 KOJUIOMIHBIX PACTBOPOB») pa 1-3 MeTtoauueckue
Hom. mut- | mocobus 1,2
pal-2

JlabopaTtopHas pabota Ne 2 OcH. nut-

15 «OnpeneneHue nmopora Koarymisium» pa 1-3 Metoanueckue
Hom. mut- | mocobus 1,2
pa 1-2

JlabopaTtopHas pabota Ne 3 OcH. nut-

16 «CeIMMEHTAIMOHHBIN aHATTU3» pa 1-3 Metoanueckue
Hom. mut- | mocobus 1,2
pa 1-2

JIaGoparopHas pabota Ne 4 OcH. nut-

17 «Quekrpodopes» pa1-3 MeTtoauueckue
Homn. nmut- | mocobus 1,2
pa 1-2

JIaGoparophas pabota Ne 5 «AncopOrus OcH. nut-

18 Ha [TOBEPXHOCTHU TBEPAOE TEJIO - PACTBOP» pa 1-3 Meroanueckue
Homn. nmut- | mocobus 1,2
pa 1-2
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JlabGopaTopHas padorta Ne 6

OcH. 1uT-

«IIOBEpXHOCTHBIE SABJICHU» pa 1-3 Meronuueckue
19 8 8
Homn. mur- | mocobus 1,2
pa 1-2
Bceero 89,5 32 48 9,5
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Hanpasnenue noaroroBku 04.05.01 dyHaamMeHTalbHas W OPUKIAJAHAS

xuMus Kype 4, cemectp 8

PeliTuHr-miaan 1MCcHUIINHEI

Komnonnnag xumus

puioxenne 2

Bujabl yueOHoii nesitesibHocTH | bamt 3a Yucito bamiel
CTY/IEeHTOB KOHKpETHOE | 3a/laHui 3a YTV TR Iy DA—
3aaHue ceMecTp
Moayas 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
Moayas 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 KOHTPOIb
1. KontponbHas 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 (0aJ1bI

BBIYUTAIOTCS U3 001ell 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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