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1. IlepeyeHs MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCIUILIAHE, COOTHECEHHBIX C
IUIAHHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOMN MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYUll)

B pe3ynbTaTe ocBoeHUs1 00pa3oBaTeIbHON IPOrpaMMbl 00YJAIOIITUICS TOJKEH OBJIAJICTh
CIICTYIOIIUMU pe3yabTaTaMH O0yICHHUS TI0 JTUCIUILIHHE:

Pesynbratel 00ydeHus ®opmupyemasi KoMIeTeHIUs (¢ IIpn
yKa3aHUuEM KoJa) Meya
-HHE
TEOPETHYECKHE OCHOBBI 0a30BhIX OIIK-1 criocobHOCTHIO
3HAHUA XAMHYIECKUX NUCIUILINH HCIIOJIb30BAaTh NOJIyYCHHBIC 3HAHMSI

TECOPETHICCKHUX OCHOB
(GyH1TaMEHTaJIbHBIX Pa3AeoB
XUMUH IIPU pELICHUN
npodeccrnoHalbHBIX 3a]a4

CTaHJAPTHBIC METOIbI TIOJIYICHHUS, OIIK-2 BimaneHneM HaBLIKAMU
WISHTU(UKAIMY U UCCIEOBAHMS CBOMCTB | IIPOBEIECHUS XUMHUYECKOTO
BEII[ECTB M MaTEPHAJIOB, IPaBHIA AKCIEPUMEHTA, OCHOBHBIMU
00paboTKH 1 0POPMITEHHS Pe3yIbTaTOB CHHTCTHYCCKUMHU U

pa6otsl, Hopmbl Th AHATUTUYECKUMU METOJITaMH

MOJIYYCHHA U UCCIICAOBAHUA
XUMHWYCCKHUX BCIICCTB U peaKuHﬁ

CTaHIApTHHIC METObI TPUMEHEHUS I1K-2 Bnagenuem 0a30BLIMHU

COBpeMeHHOﬁ anmapaTrypsl Ipu HaBbIKaM# HCII0JIb30BaHUsA
COBPEMEHHOU amnmaparypbl pu

MPOBEICHUH HAYYHBIX

MIPOBEJICHUN HAYYHBIX UCCIICIOBAHUM,
HJIEHTU(DUKAITUN U UCCIICTOBAHUS

N HUCCIIEN0OBAaHNNI

CBOWCTB BEILIECTB U MaTEpUAJIOB,
npaBuia 00paboTku u 0HopMITCHHS
pe3ynbTaToB paboThl, HOpMBI Th
OCHOBHBI€ 3Talbl U 3aKOHOMEPHOCTH I1K-3 BnageHuem cucremon
(dhopmupoBanus GyHAaMEHTATbHBIX (byHHaMfHTaHBHBIX XUMHUYCCKUX
XUMHYECKUX MOHATHIA HOHATHH
OCHOBHBI€ 3Tallbl Pa3BUTUS XUMUU; [1K-4 ciocoOHOCThIO MPUMEHSTh
- Hay4HbI€ IOCTHKEHUS Hanboee OCHOBHBIE€ €CTECTBEHHOHAYUHbIE
BBIJJAIOLIUXCS] OTE€UYECTBEHHBIX U 3aKOHBI U 3aKOHOMEPHOCTHU
3apy0eKHBIX XUMHUKOB, pPa3BUTHUSL XUMUYECKON HAYKH NpU
UX BKJIaJ B Pa3BUTHE XUMUU. aHaJIN3€ MOJIYYEHHBIX PE3yJIbTATOB
BBINIOJIHSTH CTaHJIAPTHBIC AEUCTBUS OIIK-1 cr1ocoOHOCTBIO

YMEHUS (kmaccuuKaus BEIECTB, COCTABIICHAE HCIIOJIb30BaTh MOJIyYCHHBIC 3HAHUS

CXEM NPOIECCOB, CUCTEMATH3AIMSA IAHHBIX | TeopeTHYECKHX OCHOB
U T.II.) C YY€TOM OCHOBHBIX MOHSATHH 1
00IIMX 3aKOHOMEPHOCTEH,
(dhopMynupyeMbIX B paMKax 0a30BBIX
XUMHAYECKUX AUCHUILINH

(byHIaMeHTalbHBIX pa3zesioB
XUMUU TPU pelIeHun
npo¢ecCHOHATBHBIX 3a71a4

peliaTh TUIIOBbIE y4eOHbIE 3aa9H 110
OCHOBHBIM (0a30BbIM) XHMUYECKUM

OUCHUIIIMHAM
MPOBOJAUTH IIPOCTHIE XUMUYECKUE OIBITHI OIIK-2 BiasgeHneM HaBbIKAMU
IO nmpeajmaraéMbIM METOAUKAM IPOBCACHHUS XUMHUYECCKOTO




SKCIICPpUMCHTA, OCHOBHBIMU
CHUHTCTHYCCKHUMU U
AHAJIMTUYCCKMMHU MECTOJaMU
MOJIY4YCHHUA U UCCIICAOBAHUA
XUMHNYCCKHX BCIICCTB U peaKuMﬁ

IPOBOAUTH XMMHYECKHUE IKCIIEPUMEHTHI
C MCIIOJIb30BAHUEM COBPEMEHHOM
anmnaparypsl

[1K-2 BnamenneM 0a30BBIMU
HaBBIKAMH HCIOJIb30BaHMS
COBPEMEHHOM anmnaparypsl Ipu
MPOBEICHUHN HAYYHbBIX
HCCIeIOBaHMI

[IpuMeHATH OCHOBHBIE
(yH1aMeHTaJIbHbIE XUMUYECKUE
TTOHATHUSA

T1K-3 BiamenmeM cucTeMoit
byHIaMEHTATBHBIX XUMHYECKUX
HOHATUHN

OIICHMUBAaTh XUMHUYCCKUC ITOHATUA U
3aKOHBI B CJIO)KHOM CHCTEME BO33PEHHIT
COBPEMEHHOU

XUMHUHAN

[TIK-4 cniocoOHOCTBIO MPUMEHSTh
OCHOBHBIE €CTECTBCHHOHAYYHbBIE
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMHYECKOW HAYKH TIPU
aHaJIM3€ MOJTYYCHHBIX PE3YNIbTaTOB

Bnanenus
(HaBbIKH/
OTIBIT
NesITeNbHO-
CTH)

Bnaners HaBbIKaMu paboThI ¢ y4eOHOM
JUTEPATYPO 110 OCHOBHBIM XHMUYECKUM
JCIUTUTMHAM

OIIK-1 crocobHOCTHIO
HCII0JI30BAaTh MOJTYUCHHBIC 3HAHHUA
TECOPETHICCKHUX OCHOB
(byH1TaMeHTalIbHBIX Pa3AeoB
XUMHH TIPU pEeIICHUN
poeCCHOHANIBHBIX 3a1a4

Bitagers 6a30BbIMU HaBBIKAMH [IPOBEICHHUS
XUMHUYECKOr0 3KCIICPUMEHTA U
oopmITeHHs ero pe3yIbTaToB

OIIK-2 BiageHyreM HaBbIKAMU
MPOBEJICHUS] XUMHUYECKOTO
9KCIIEPUMEHTA, OCHOBHBIMH
CHUHTETUYECKUMHU U
AHAJIMNTHYECKUMH METOIaMH
MOJIYYCHUS ¥ UCCIICIOBAHUS
XHUMHYCCKUX BEIICCTB M PEAKIIHIA

Bnangers 6a30BBIMH HaBEIKAMHU
WCITO0JIb30BaHUs COBPEMEHHOM
amnmapaTypsl Py MPOBEACHUH HAYYHBIX
HWCCIEI0OBAHNN

[1K-2 BimagenneM 0a30BBIMUA
HaBBIKAMH HCIIOJIb30BaHMS
COBPEMEHHOH anmaparypbl Ipu
MPOBEICHUH HAYYHBIX
HUCCIIEeN0BaAHNNI

Biragers cucreMoii 0a30BbIX
(yHIaMEHTaIbHBIX XUMHUYECKUX
MOHATHHI

[1K-3 BmameHueM cucteMoit
(byHIaMEHTaIbHBIX XUMUYECKUX
MMOHATHH

HaBBIKAMH 00513aTEIHHOTO
O3HAKOMJICHHUS C IPEABICTOPUEN TOTO
WJIM KHOTO BOIIPOC

IIOCTABJIEHHOTO B €T0 IIPAKTUYECKOU
Hay4HOM U IE€aroru4ecKon
JIeATEIILHOCTH.

[1K-4 crtocoOHOCTBIO MPUMEHSI T
OCHOBHBIE€ €CTECTBEHHOHAYUHbIE
3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHUSL XUMUYECKON HAYKH MPU
aHaJIM3€e MOJTYYEHHBIX PE3yJIbTATOB

2. eab 1 MecTO AMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOIi NPOrpaMmbl

I[I/ICL[I/IHJ]I/IHH. «KonnounaHas XMMUsl» OTHOCUTCS K H6A30601l YaCTH.

JucuuminHa uzydyaercst Ha 4 kypce B 7 ceMectpe.




Lenp Kypca KOJUIOMJAHOM XUMHUH — O3HAKOMHUTH CTYACHTOB C OCHOBaMH COBPEMEHHOTO
YYCHHS O JUCIEPCHOM (HAHO) COCTOSIHMM BELIECTBA, MIOBEPXHOCTHBIX SBJICHHUSIX B JAUCHEPCHBIX
CUCTeMax, JaTh HPEACTABICHHE O TEOPETHUECKOM M IKCIEPHUMEHTAIbHONW Oas3e, a Takke O
MEXTUCIMITTMHAPHOM XapakTepe U 00 OCHOBHBIX MEPCHEKTHBAX U MpolieMax 3Toi oOmmpHOH
oOmacti XuMuHM. 3agayd Kypca — JaTh 4YETKOE MpeJCTaBleHHEe O (yHIaMEeHTaIbHBIX
TEOPETHUYECKUX M OKCIEPUMEHTAIBHBIX OCHOBaX KOJUIOMJHOW XWMHUH B €€ COBPEMEHHOM
COCTOSIHWM, a TaKKe TMOHUMAaHWE TPHUPOJBI W MEXaHW3MOB IIPOILIECCOB, NPOTEKAONINX B
MUKPOT€TEPOTCHHBIX CUCTEMAX.

Jl1st 0OCBOCHHS TUCIUILUIMHBI HEOOXO0IMMBI KOMITETCHIINH, C(HOPMUPOBAHHBIE B paMKax
W3YUYEHHUS CIIeTYIOIUX AUCIUTUINH:

b1.5.04 DKOHOMHMKA
b1.5.05 Maremartuka
b1.b.07 ®dusuka
b1.5.08 Heopranudeckas xumust
b1.5.09 AHaNMATHYECKAsT XUMHUS
b1.b.10 Opranuyeckast Xumust
b1.b.11 duznyeckas XuMust
3. Conep:xanue padoyeil nporpamMmbl (00beM IMCHUILIMHBI, TUIIBI U BUAbI Y4eOHbIX
3aHATHI, yueOHO-MeToAnYecKoe ofecreyeHne caMoCTOATeIbHOI padoThl

00y4aroIMXC)
Coneprxanne pabodeii mporpamMmel ipenctaBiieHo B [Ipunoxernun Ne 1 .
4. DoH/1 0O1IeHOYHBIX CPEACTB MO ANCUHUILIMHE

4.1. IlepeyeHb KOMIIETEHUNI ¢ YKA3aHUEM 3TAaNoOB UX (JOpMHPOBAHUA B MpoLecce
0CBOeHNs1 00pa3oBaTe/ibHOI MporpaMMbl. OnMcaHue MoKa3areJied 1 KpUTEpPUEB
OlleHMBAHHUS KOMIIETEHIIUI HA Pa3JIMYHBIX 3Tanax ux popMupoBaHus, ONUCcCaAHHE

IIKAJI OLleHMBAHUS

Kox u popmysiupoBKa KOMIIETEHIMH
OIIK-1 criocoOHOCTHIO UCIIONIB30BATh MOJIyYEHHBIE 3HAHHS TEOPETUUECKUX OCHOB
(GyHIaMEHTAJIbHBIX Pa3esioOB XUMHHU MIPHU PEIICHUU PO (ecCHOHAIbHBIX 3314



[Inanupyemsle
pe3yIbTaThl 00yICHHUS

Kpurepun orieHrBaHUS pe3ynbTaTOB 00yUeHUs

Tam (yPOBEHE) OCROCHHS (mokasarenu 2 («He 3 4 («Xopo1oy) 5 («OTnaHO»)
KOMITCTCHLIHH MOCTUKCHUA yIOBIETBOPUTEIN | («Y IOBIETBOPUTEIBH
3aJJaHHOTO YPOBHS BHO») 0»)
OCBOEHUS
KOMIIETEHIIH)
3HaTh: 3arpynusiercs B | Mmeer Nwmeer Nwmeer yetkoe,
TEOPETUYECKHE OTIpEeNeNIEHUN IpEeJICTaBICHHUE O IpeJICTaBICHHUE O L[EJIOCTHOE
OCHOBBI 0a30BbIX 0a30BBIX coJiep’KaHun CoJIep’KaHuU MpeJICTaBICHHE O
XUMHYECKUX HOHITUH U OTJIEIbHBIX OCHOBHBIX y4€OHBIX COJIep’KaHuU
JTUCLMIUINH GOpMyIUpPOBKE | XUMHYECKHUX KypCOB 0 XUMUH, OCHOBHBIX
OCHOBHBIX JTUCIUIUINH, 3HAaeT 3HAeT TEPMUHOJIOTHIO, | XUMUYECKUX KYPCOB U
1 atam (ypoBeHb) 3aKOHOB XUMHUHU | TEPMUHOJIOTHIO, OCHOBHBIE 3aKOHBI U 00mmx

OCHOBHBIE 3aKOHBI
XHMUH, HO JIOTTYCKaeT
HETOYHOCTH B
bopMyTHpOBKax

MOHUMAET CYITHOCTb
o0mux
3aKOHOMEPHOCTEH,
U3y4aeMbIX B paMKax
0a30BBIX XUMUYECKUX
JTUCIUIIAH

3aKOHOMEPHOCTSIX
XUMHYECKUX
MPOLIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XUMHYECKUX
JUCIUILIAH




2 3tan (YpoBEHb)

YMers:
BBITIOJTHSATH
CTaHJIapPTHBIE
JEUCTBUSA
(xmaccuduxarnms
BEIIECTB,
COCTaBIICHUE CXEM
MPOIIECCOB,
CUCTEMAaTH3aIIHs
JTAHHBIX U T.I1.) C
Y4eTOM OCHOBHBIX
MOHSITHHA M 00X
3aKOHOMEPHOCTEH,
hopmMyTUpyeMBIX B
paMKax 6a30BBIX
XUMHYECKUX
JTUCLMIUTAH

YmMers:

pelaTh TUIOBbIE
yueOHbIe 3a/1auH I10
OCHOBHBIM (0a30BBIM)
XUMHYECKUM
JTUCHUILTHHAM

YmMmeer

1.
KIaccuUIMpPOBa
Th BELIECTBA,
COCTaBIISATh
CTPYKTYpHBIE U
IPOCTPAHCTBEHH
ble (POpMYIIBI
OCHOBHBIX
KJIaCCOB
OpraHUYECKUX U
HEOPraHUYECKUX
COCIUHCHMH,
Ha3bIBATh
BEIIIECTBA B
COOTBETCTBUH C
HOMEHKJIATYpOil
NIOITAK

Ywmeer
HHTEPIPETUPOBATD
pe3yJIbTaThI
OTHOCHUTEIIBHO
MPOCTHIX
XUMHUYECCKUX
IIPOLIECCOB C
WCTIOJIb30BAHUEM
00mmx
MPEJCTABICHUN U
3aKOHOMEPHOCTEM,
M3y4aeMBbIX B
paMKax 6a30BBIX
XUMHUYECCKUX
JUCLUTIIINH

YMeeT coCcTaBIIsITh
CXEMBI ITPOLIECCOB C
HCIIOJIb30BaHUEM
3HAHUM OCHOBHBIX
XUMUYCCKUX
JUCIAILINH, HO
JIOITYCKAET OT/ACIIbHbIE
HETOYHOCTH TIPH
bopMynupoBKe
YCJIOBUI
OCYILIECTBJIECHUS TAKHX
MPOIECCOB

YmMmeer
MPOrHO3UPOBATH
pe3yJabTaThI
HECIIOKHBIX
IMOCJICIOBATCILHOCTEH
XUMHYECKUX PEaKIUi
C y4eToM 00IIux
3aKOHOMEPHOCTEN
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHEBIX
XUMHAYECKUX
JHUCITUILINH

2. pemiath
THUIIOBBIE 3a1a4
13 0a30BBIX
KYPCOB XHMHH,
HO JIOITyCKaeT
OT/IEIbHBIE
OIINOKHU

YmMmeer pemiats
TUIIOBBIC 33]1a4 U3
0a30BBIX KypCOB
XUMHU

YmMmeer pemiatrs
KOMOMHUpPOBaHHbIE
3a1a4n U3 0a30BbIX
KypCOB XUMHHU

VYMeer pemiats 3a1a4u
TOBBILLICHHOM
CJIO’KHOCTH U3
0a30BBIX KYPCOB
XUMHH




Bnagers: Buianeer Bitaneer HaBblkamMu Bianeer HaBblkamMu Bianeer HaBbIKaMu
HaBBIKAMH PaOOTHI C HaBbIKaMU BOCIIPOU3BE/ICHUS CaMOCTOSITEIbHOTO KPUTHYECKOIO
y4eOHO TUTepaTypoil | moucka yueOHOH | OCBOCHHOTO W3YYEHUs OTAEIbHBIX | aHaJIM3a yueOHOM
10 OCHOBHBIM JUTEpaTyphl, B y4eOHOro Marepuaia | pa3JesioB yueOHOI uH(popMaLuu 1o
3 yran (yposeH) XUMHYECKUM T.4., C 110 OCHOBHBIM JUTEPATypHI 110 OCHOBHBIM pa3jienam
JTUCLMILINHAM UCIIOJIb30BaHUE | XMMHYECKUM OCHOBHBIM XUMUH,
M DJIEKTPOHHBIX | TUCUUIUIMHAM XUMHYECKUM (bopMyIUpPOBKHU
pecypcos JUCHUILINHAM U BBIBOJIOB U Y4acTus B
00Cy)XIeHUS JTUCKYCCHUH T10
OCBOEHHOTO yueOHBIM BOIIpOCaM
MaTepuana

Kona n ¢popmysimpoBka KoMneTreHIMHA

OIlIK-2 BJIAACHUCM HABBIKAMU IIPOBCACHUA XUMHUYCCKOI'O OKCIICPUMEHTA, OCHOBHBIMU CHUHTCTUYCCKUMH U aHAJITUTUYICCKUMU MCTOJaMU ITOJTYUYCHHUA U
HCCIICA0OBaAHUA XUMHUNUYCCKUX BCIICCTB U peaKHI/Iﬁ

Ortan [Inanupyembie Kpurtepuu ornieHUBaHUS PE3yJIbTaTOB 00yUEHUS
(ypoBeHb) pe3ynbTaThl
OCBOCHHSA 00y4eHUs
KOMIIETEHIIN (mokazarenu 3
2 («He
u JOCTHKEHHS («Y 1OBIETBOPUTEITHLHO 4 («Xopo1o») 5 («OTan4Ho»)
YJIOBJIETBOPUTEIBHOY)
3aJaHHOTO YPOBHS »)
OCBOEHHSA
KOMIICTCHITHI )
[TepBoIit 3HaTh: crangaptaeie | He MoxkeT mpuBecTn Hwmeer npencrabienue | MIMeet npeacraBieHue O HNmeet geTkoe,
JTan METO/BI IIOJIy4EHUs, MIPUMEPBI CTaHAapTHBIC O CTaHJAPTHBIX METOJAaX | CTAHIAPTHBIX METOAAX LIEJIOCTHOE
(ypOBCHB) I/II[CHTI/I(i)I/IKaI_II/II/I u METObI IOTYICHUS, MOIy4YEHUS, IMOJIy4€HUH, I/II[CHTI/I(i)I/IKaI_II/II/I u HpeI[CTaBJ'IeHI/IC 0
HCCIENOBAHNS UIEHTUDHKALMH 1 uaeHTHUKALUY U UCCIEN0BAHNS CBOMCTB CTAHZAPTHBIX METOIAX
CBOMCTB BEIIECTB U HCCIIEN0BAHUS CBOUCTB UCCIIEN0BAHNS CBOMCTB BEIECTB U MATEPUAJIOB, TIONTydEeHNS,
MaTCpHaIIOB, IIPABHUIIA | BEIIECTB U MaTEPHUAIIOB, BELIECTB U MAaTEPHUAJIIOB, IpaBuja 06Pa60TKI/I H I/I,Z[QHTI/I(I)HK&LII/II/I u
00paboTKH U IpaBmia 00pabOTKH U mpaBuiia 00pabOTKU 1 o(hopMIIEHUS Pe3yIbTaTOB HUCCIIEIOBAHUSA CBOICTB
oopmiteHus o opMIICHUS Pe3yIbTaTOB odopmiieHus pe3yabTaToB | paboTel, HopMel Th BELIECTB M MaTEPUAJIOB,

9



pe3yabTaTOB PabOTHI,
HopMbl Th

pabotsr, HOpMbI Th

pabotsl, HopMbl Th

npaBuiia 00pabOTKU U
oopmiteHus
pe3yabTaTOB PabOTHI,
HOopMbI Th

Bropoit YMeTh npoBoauTH YMeeT npoBoauTh nmpocthie | YMEET MPOBOIUTH YMeeT npoBoauTh CIKHBIE Ymeet npoBoauth
aran [IPOCThIE XUMUYECKUE | XUMHUECKUE OIBITHI 110 IIPOCThIE XUMHUECKUE XMUMUYECKUE OIBITHI 110 XUMUYECKHUE OIIBITHI
(YpoBeHb) OIIBITHI 10 NpeIIaraeéMbIM METOUKAM, | OIBITHI IO MPEUIAraeMbIM | MIPEUIaraeéMbIM METOIMKAM HOBBIILICHHON
nperaracMbiM HO JIONYCKAeT OTHAENbHbIE | METOIMKaM CIIOXKHOCTH 11O
MCETOANKaM OIUOKHU npeaIaracMbIM
METO/IUKaM
Tperuit Bnazgers 6a30BbIMU YacTuyno Biazeer Bnazneer 6a3oBbiMu Bnaneer 6a3oBbiMM HaBbikamMu | Braneer
STal HaBBIKaMH 0a30BBIMU HaBbIKAMU HaBBIKaMH [TPOBEICHHUS CaMOCTOATENBHOTO MOBBIIICHHBIMH
(YpOBeHbB) MIPOBEICHHUS MIPOBEJCHHUS] XUMUYECKOTO XUMHYECKOT O MIPOBEACHNS XUMUYECKOTO HaBBIKaMH
XUMHYECKOTO JKCIIEpUMEHTA U JKCIIEPUMEHTA U IKCIIEPUMEHTa U OPOPMIICHUS | CAMOCTOSTEIBHOTO
JKCIIEpUMEHTA U ohopmIIEHHS €ro ohopmIieHHs ero €r0 pe3yJIbTaTOB MIPOBEACHUA
ohopmIIEHHSI €ro pe3yIbTaTOB. pE3yIbTATOB. XUMHUYECKOT O
pe3yIbTaTOB. OKCIEPUMEHTA C
HEYKOCHUTEIbHBIM

coomoaenueMm Th u
odopmiteHus ero
pe3yNIbTaToOB
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Koa n popmyanpoBka koMneTeHIIUN

I1K-2 Brnanenuem 6a30BbIMU HaBbIKAMH HCII0JI30BAHMSI COBPEMEHHOM anmnapaTypbl IpY IPOBEICHUN HAYYHBIX UCCIEOBAaHUI

Oran [Tnanupyembie Kpurepuu onennBanus pe3ynbTaTtoB 00yUeHUs
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMTIETESHITH (mokazarenu 3
2 («He
" JOCTUKEHUS («Y 1OBIETBOPUTENIHHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJaHHOTO YPOBHS »)
OCBOEHUS
KOMIICTCHITH )

[TepBsrit 3HaTh: 3aTpyaHseTcs: B BHIOOpE HNmeer oOmiee 3HaeT CTaHAAPTHBIE METOBI | 3HAET CTAHAAPTHBIC

aTan CTaHJapTHHIC METOJIa TPUMECHEHUS MPE/ICTABJICHHUE O MPUMEHEHHUSI COBPEMEHHON | METO Ibl MPUMEHECHHUS

(ypoBeHb) METO/IBI COBPEMEHHOU anmaparypbl | METOJaX MPUMEHEHHUS | almapaTypbl MpH COBpPEMEHHO
MIPUMEHEHHUS [IpY IPOBEJICHUH HAYYHBIX | COBPEMEHHOMN MIPOBEACHUHN HAYYHBIX anmnaparypsl pu
COBPEMEHHOU HCCIIEIOBaHU, anmaparypsl Ipu HCCIIETIOBAHUH U MPOBEICHUU HAYYHBIX
anmaparypsl Ipu WICHTUPUKAIIN 1 W3Y4YEHUU CBOMCTB HCCIIEI0BaHUs CBOMCTB HCCIIE0BaHUH,
MIPOBEACHUU HCCIEA0BaHUs CBOMCTB OT/AEJIbHBIX KJIaCCOB Pa3IMYHBIX TPYII BEMECTB | UACHTU(DUKAIINY U
Hay4HbIX YKa3aHHOT'O BEUIECTBA, HE | BEILLIECTB, IIpaBUiIax U Marepuanios; npaswia Th | uccienoBanus
HCCIeA0BaHuM, 3HaeT TpeOoBaHUH K 0e30MmacHOTO pu paboTe C HUMH, CBOWCTB pa3JIMYHbIX
uaeHTUPUKAIMU U | O(DOPMIICHUIO PE3YJIbTaTOB | OOpallleHusi C HUMU U OCHOBHBIE TpeOOBaHUS K IPYII BELECTB U
HCCIEeN0BaHUs skcniepumenTta u HopMm Th | cmocobax 0hOpMIICHHIO Pe3yabTaTOB | MaTepUANIOB; IIPaBUIIa
CBOWCTB BEILIECTB U IIPE/ICTABIICHUS 3KCIIEPUMEHTA, HO TEXHUKH
MaTepuasos, pe3ynbTaTOB JIOIIYCKaeT OTJIEIbHbIE 0€30MacHOCTH MPU
npaBuiia 06paboTKu 3KCIIEpUMEHTA HETOYHOCTHU paboTe ¢ HUMH,

1 0(OpPMIICHHS
pe3yabTaToOB
pabotsl, HopMbI Th

OCHOBHBIC
TpeOOBaHUS K
0(hopMIICHHIO
pE3yabTaTOB
HKCIIEPUMEHTA
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Bropoit YMers: YMeer npoBOUTH YMeer NpoBOAUTH YMeer npoBOAUTH YMeeT BbINOJIHATh
Jran MIPOBOJIUTH HEKOTOPHIC XUMUYECKUE XUMUYECKHE XUMUYECKHE IKCTIEPUMEHTBI | IEMOHCTPATHUBHbBIC
(ypoBeHb) XUMHYECKUE 9KCIIEPUMEHTHI C AKCIIEPUMEHTHI C C HCIIOJIb30BaHUEM OIIBITHI 10 XUMHUH C
9KCIIEPUMEHTHI C HCII0Ib30BaHUEM HCIOJIb30BaHUEM COBPEMEHHOU anmaparypbl; | UCIOJb30BaHHEM
HCIIOJIb30BaHUEM COBPEMEHHOU anmaparypbl | COBPEMEHHOM OCYIIECTBIISICT COBPEMEHHO
COBPEMEHHOM amnmapaTypsl, HO UICHTU(DUKAIUIO U anmaparypsl;
anmaparypsl JIOTIyCKaeT OTNIEIbHBIE | HCCIIEJOBAHUE CBOWCTB MIPOBOJIUTH
OIHOKWU. MOJTYYCHHBIX BEIIECTB U KOMILIEKCHBII aHaIn3
MaTepuaioB. YMeeT W UCCJICIOBAaHUE
0(OPMIIATH PE3YJIBTATHI CBOMCTB MOJTyYEHHBIX
AKCIIEPUMEHTA C BEIIECTB U
HEOOJIBIIIUM KOJTMYECTBOM MaTepHaioB. Y MeeT
3aMEe4YaHui 0hopMIATH
pe3yIbTaThI
AKCIEPUMEHTA B
COOTBETCTBHHU C
3asIBIICHHBIMH
TpeOOBaAHUAMH
Tperuii Bnagets 6a30BeiMu | Bimameer HeKOTOpBIME Biageer 0a3oBeIMU Biageer 0a30BeIMU Biageer 0azoBeIMU
JTal HaBBIKAMH HaBBIKAMHM HCIIOJIb30BaHUSA | HaBBIKAMH HaBBIKAMM MCIIOJIb30BaHUA | HaBBIKAMH
(ypoBeHb) HCITOJIb30BaHU COBPEMEHHOU amnmaparypbl | UCIOJIb30BAHUS COBPEMEHHOM amnmaparypbl | MCIOJIb30BAHUS
COBPEMEHHOU MIPY MPOBEJICHUM HAYYHBIX | COBPEMEHHOMU MIpY NMPOBEJICHUM HAYYHBIX | COBPEMEHHOM
arnmaparypsl Ipu HCCIIeIOBaHMI arnmaparypsl Ipu HCCIICIOBaHNH, anmaparypsl Ipu
MPOBEICHUHU MIPOBEACHUMN HAYYHBIX UICHTU(UKAITUN 1 MIPOBEACHUHN HAayYHBIX
Hay4HbIX HCCIIeIOBaHNI M3Y4YEHUsl CBOWCTB HCCIIeIOBaHHM,
HCCIIeJOBaHUI OTJEIBHBIX KJIACCOB UICHTU(DUKAITUN 1

BEILIECTB (MAaTEepPUAJIOB),
NPaBUIBHOTO
MPOTOKOJIMPOBAHUS OTIHITOB

HN3YUCHUA CBOWCTB
BCIICCTB U
MaTcepHaoB,
MMpaBHIILHOT'O
MMPOTOKOJIMPOBAHUA
OIIBITOB
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Koa n ¢popmyinpoBka KoMneTeHIHU

[1K-3 Bnanenuem cucteMoit pyHIaMEHTAIBHBIX XUMUYECKUAX MOHITHH.

Oran [Tnaaupyembie Kputepun ornieHuBaHMS pe3yabTaTOB O0YICHHSI
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMTIETESHITH (Tokazarenu 3
2 («He
" JOCTUXKEHUS («Y 1OBIETBOPUTENIHHO 4 («Xopo1o») 5 («O1an4HO»)
YIOBIIETBOPUTEIHHOY)
3aJTAaHHOTO YPOBHSA »)
OCBOCHHS
KOMIICTCHITH)
[TepBsrit 3HaTh: ®parMeHTapHbIC Henonnbie CdopmupoBaHHbIE, HO CdopmupoBaHHbIe
aTarn OCHOBHBIE JTalbl M | MPEJACTaBICHHUS 00 npeCTaBICHUs 00 coJieprKalue OTAeIbHbIE CUCTeMaTU4YeCKue
(ypoBeHb) 3aKOHOMEPHOCTH OCHOBHBIX dTanax u OCHOBHBIX dTanax u poOeIBI MpeCTaBICHUS 00
(dhopmupoBaHUs 3aKOHOMEPHOCTAX 3aKOHOMEPHOCTSIX OCHOBHBIX 3Tamnax u
dbyHIaMeHTANBHBIX | (HOPMUPOBAHUS dbopMupoBaHHs 3aKOHOMEPHOCTSX
XUMHUYECKUX dbyHIaMEHTATBHBIX byHIaMEHTATBHBIX dbopMupoBaHUs
MIOHATHI XUMHYECKUX TOHITUN XUMHYECKUX MOHIATUH | pyHAaMEHTaIbHBIX
XUMHYECKUX MOHITUN
Bropoit YMeTs: OOGmanmaet ¢parMeHTapHOU | YMEET NPUMEHSATH B nenom ycneminoe CdopmupoBanHoe
JTan [IpumeHsTH CIOCOOHOCTBIO OCHOBHBIE MPUMEHEHHE OCHOBHBIX YMEHHE 0JIb30BaTHCS
(ypoBeHb) OCHOBHbBIE MPUMEHEHUS] OCHOBHBIX ¢byH1aMeHTalIbHbIE ¢byH1TaMeHTaIbHBIX OCHOBHBIMU
¢dbyHnameHTanbHble | (QyHIaMEHTATbHBIX XUMHYECKUE MTOHSATHS XUMHYECKUX TOHATUN byH1aMeHTaIbHBIMU
XUMHYECKHE XUMHYECKUX TOHITUN XUMHYECKUMU
TIOHATHS MOHATHIMH
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Tpernit
aTan
(ypoBeHb)

Bnaners cucremoit
0a30BBIX
(byHIaMEeHTAIbHBIX
XUMHUYECKUX
MOHSITHH

®parmeHTapHoe
PUMECHEHHE OCHOBHBIX
(byHIaMEeHTaIbHBIX
XAMUYECKHUX MOHSITHI

B uenom ycneminoe, HO
HE CUCTEMAaTUYECKOe
pUMEHEHHE
byHIaMEHTATBHBIX
XUMUYECKHUX TTOHSTHHA

B uenom ycneminoe, HO
coJiepKaIiee OT/ACIbHbIC
poOeIIbl IPUMEHEHHE
(dyH1TaMEHTaJIbHBIX
XUMHAYECKHUX TTOHSATHHA

VYenemnoe u
CHCTEMaTHUYECKOE
pPUMEHEHHE
(GyH1TaMEeHTaJIbHBIX
XAMUYECKUX TTOHSATHIA

Kona n ¢popmysimpoBka KoMneTreHIMHA
[TK-4 CriocoGHOCTBIO TPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3AKOHOMEPHOCTH Pa3BUTHS XUMHYECKON HAYKH MPU aHATIN3E

MOJTyYCHHBIX PE3YIbTAaTOB.
Ortan [Lnanupyembie Kpurepuu ornieHuBanus pe3ysbTaToB 00yUeHUS
(ypoBeHb) pe3ynbTaThl
OCBOCHHS oOyueHus
KOMITIETeHIH | (TIoKa3aTenu 3
2 («He
u JOCTHKEHHS («YnoBneTBoputenbHO | 4 («XO0poIIoy) 5 («OTan4Ho»)
YIIOBIICTBOPUTEIIHHOY)
3aJJAHHOTO YPOBHS »)
OCBOCHHS
KOMIICTCHIIHH )
[TepBsrii 3HaTh: He 3naet o0mumx UcneiTbiBaeT Brnaneer HauanbHBIMU CrocoGeH K
aTan - OCHOBHBIC 3Tallbl | XUMHUYECKUX OHATUH U OTIpe/ICIICHHBIC HaBBIKAMHU U YMEET IPaMOTHOMY
(YpoBeHb) pa3BUTHS XHUMHUU; HE YMEET MPUMECHSITh 3aTpyAHCHUS MPU PUMEHSTH MTOJTy4YCHHBIC pacrpeesieHUuI0
- Hay4HBIE 3aKOHBI K PEIICHUIO pEIlIeHNH 3aa4 10 3HAHMS K PEHICHHIO 3a/1a4 BPEMEHU U
JOCTHKEHHS MPOCTHIX 33724 TI0 XUMHUH | XUMUHU M0 XUMUH, & TAKKE paccTaHoOBKe
Haubomee MCIOJIb30BaTh 3HAHUS TIPU | IPUOPHUTETOB B
BBIJAIOIIHNXCS MOCTPOCHUHU CEPHhE3IHBIX BBITIOJTHEHUH Pa0OTHI.
OTEUECTBEHHBIX U 3a/1a4 B XUMUYECKOM
3apyO0eKHBIX 00macTH.
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XHUMHKOB,
HUX BKJIaJ B
pa3BUTHE XUMUH.

Bropoit YMers: CrpemMuTCst BHIIOJHUTh [Tonumaer BaxkHocTh K | Cioco6eH k popmynupoBku | Kontponupyer
aTan - OLIEHUBATh paboTy KauecTBEHHO, MOJIXOJTy pelIeHus OCHOBHBIX XUMHUYECKUX (bakTopsbl, crIOCOOHBIE
(ypoBeHb) XUMUYECKHE 3¢ deKkTUBHO MoAOUpaeT XUMUYECKOH 3a/1a4H, MIPUHIUIIOB MTOBJIUATH
MOHSTHS U 3aKOHBI B | HEOOXOIMMbIE METO/IbI. OJIHAaKO He HCCJIEIOBATENbCKON Ha BBINOIHIEMYIO
CIIOHOU CUCTEME KOHTPOJIMPYET paboThI. paborty,
BO33PEHUI Ka4yeCcTBO MOJy4YE€HHBIX IpU HEOOXOIUMOCTH
COBPEMEHHOU pe3yabTaTOB. KOPPEKTUPYET CBOU
XUMHUHU IEUCTBUA.
Tperuii Bnanets: HaBeikamu | He cmoco6en a¢dexktnBHo | McnbIThIBaeT Bnaneer nocratouHbIM IToka3sbiBaeT
JTaln 00s13aTeIbHOTO UCII0JIb30BaTh CBOU CJI0’KHOCTH NPU KOJINYECTBOM 3HAHUH 110 YBEpEHHOE BJIaJICHUE
(YpoBeHb) O3HAKOMJIEHUS C 3HaHUS B HAYYHOU OIpe/ieIeHnH BbIOOpa | BEIOOpY MeTo/a, 3HAaHUSIMH BO MHOTHUX

IIPEIBICTOPUEN TOTO
WM UHOTO BOIIPOC
IIOCTABJICHHOTO B
€ro IPAKTUYECKON
HAay4YHOH U
IIE€JaroruYeCcKOu
JESTEIHOCTH.

JACATCIIbHOCTH.

He00X0IUMOTO
XUMHYECKOI0 METOAA
IUIA TOCTYDKEHUS IETH.

IMPUMEHACMOI'O IJId
JaHHOI'O UCCJICAOBaHNA.

HaITpaBJICHUAX
XUMHYECKOT'O
aHaJIn3a.
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[Toxa3zaTtenu cpopMUPOBAHHOCTH KOMIICTECHIIHH:
Kpurepusimu o1leHUBaHUS SBIISIOTCS OaJlIbl, KOTOPBIE BBICTABIIAIOTCS PENOIaBaTeIeM 33 BUIBI
JEeSITEIbHOCTH (OLICHOYHBIE CPEACTBA) [0 UTOTaM U3yUeHUsl MOy el (pa3/ieoB TUCLUILINHEI),
MEPEUYHCIICHHBIX B PEUTHHT-TIJIaHE JUCIUIUIMHBI (07151 9K3aMeHa: TeKYIIUH KOHTPOJIb —
MakcuMyM 40 6ayIoB; pyOEKHBIN KOHTPOIb — MakcuMyM 30 6ayuI0B, TOOMIPUTEIIBHBIC OAJThI —

MakcuMyMm 10).

[[Ixanbl OLIEHUBAHUSA:

oT 45 10 59 6annoB — «y10BIETBOPUTEIBHOY;
oT 60 10 79 6aI0B — «XOPOLION;

ot 80 0aJIOB — «OTIUYHON.

4.2. TunoBblie KOHTPOJIbHBIC 3aIaHUsl WM UHBIC MaTE€pUaJbl, H606X0)II/[MI)IC AJIA OICHKH

3HaHHﬁ, yMeHHﬁ, HABBbIKOB M OIILITA AEATECJIbHOCTH, XaPAKTECPUIYIOILIUX ITAIIbI

(opMupoBaHNs KOMIIETEHIIUI B poLiecce 0OCBOeHHs 00pa3oBaTeIbHOM NPOrpaMMBbl.
MeToauueckne MaTepUAaJIbl, ONpele/sIone Npoueaypbl OleHUBAHUA 3HAHUMH, YMEHU,

HABBIKOB U ONIBITA T€ATEC/ILHOCTH, XaPAKTCPUIYIOIIUX ITAIIbI Q)OPMHpOBaHI/Iﬂ

KOMIIeTEeHL M i
Orarnsl Pe3ynbrarer 00yueHus Komnerenuus Onenou-
OCBOEHUS HbIE
CpesacTBa
TEOPETUIECKHE OCHOBBI 0a30BBIX OIIK-1 criocobHOCTHIO VCmHbLU
1 sran XAMHYIECKUX NHCIUILINH HCIIOJIb30BaTh NOJIyYCHHBIC onpoc,
3HaHUSA 3HAHUS TEOPETUYECKUX OCHOB KOJLIOKGUY
(GbyH1TaMeHTaJIbHBIX Pa3AeoB M,
XUMUU [IPU PEIIEHUN nabopamo
npodeccroHalbHBIX 3a7a4 pHas
paboma,
mecm
CTaHJapTHBIC METOJIBI TIOTYYCHHS, OIIK-2 BrajieHreM HaBbIKAMH VCMHbLU
UAEHTU(QHUKALMH 1 UCCIIECN0BAHUS MIPOBEACHUS XUMHUYECKOTO onpoc,
CBOFHICTB BEIIECTB 1 MATEPHAIIOB, AKCIIEPUMEHTA, OCHOBHBIMH KOJLIOKBUY
rpaBuiia 00pabOTKH U OPOPMIICHHS CHHTETHICCKIAMM i M,
Pe3yJILTaTOoB padoTEI, HOpMEI Th AQHAJTUTUYECKUMHU METOaMU nabopamo
MOJIY4YEHHS U UCCIIEI0BAHMS pHas
XUMHUYECKUX BEIIECTB U paboma,
peakuui mecm
cTanaaptHeie MeToabl npuMmenenus | [IK-2 Bmagennem 6a30BbIMU VCMHbLU
COBPEMEHHOM annaparypsl Ipu HaBbIKAMU MCIOJIb30BaHUS onpoc,
IPOBEACHUM HAYYHBIX COBPEMEHHOU anmnaparypbl IpU | KOLIOKEUY
UCCIIEIOBaHUH, UACHTU(PUKAIIIH 1 MIPOBEACHUMN HAYYHBIX M,
MICCIIEJOBAHMS CBOWCTB BEIIECTB U HCCIEeI0BaHU I nabopamo
MaTepHualoB, IpaBuia 00paboTKH U pHas
oopMIIeHHSs Pe3yNIbTaTOB PadOTHI, paboma,
HOpMBI Th mecm
OCHOBHBIE 3Tansl 1 3akoHoMepHocTH | [IK-3 Bnanenuem cucremoit VCMHbLU
(dhopmupoBanus pyHAAMEHTATBHBIX | (DYyHAaMEHTATbHBIX XUMHUYECKHX | Onpoc,
XUMUYECKUX TOHATUI HNOHITHH KOJLIOKGUY
M,
nabopamo

pHas




paboma,

mecm
OCHOBHBIE 3Tallbl Pa3BUTHUS XUMUU; [1K-4 cnocoOHOCTBIO VCMHbIU
- Hay4Hbl€ IOCTH)KEHUS Hanboiee IPUMEHSTh OCHOBHBIE onpoc,
BBIIAIOLIMXCSI OT€YECTBEHHBIX U €CTECTBEHHOHAYYHbIE 3aKOHbBI U | KOLIOKUY
3apyOeKHBIX XHUMHKOB, 3aKOHOMEPHOCTH Pa3BUTHS M,
UX BKJIaJl B Pa3BUTHE XUMUHU. XMMHYECKON HAyKU [P aHATIU3E | 1abopamo
MOJIyYEHHBIX Pe3y/bTaTOB pHas
paboma,
mecm
2 3ran 1. BBITNIOJIHATH CTaHIapPTHbIE OIIK-1 cnocoOHOCTBIO VCMHbLLL
YMCHUA I[eﬁCTBPIfI (KﬂaCCI/I(bI/IKaIII/Iﬂ BEIIECTB, HCIIOJIB30BATh IOJYYCHHBIC onpoc,
COCTaBIIEHHE CXeM TIPOTIECCOB, 3HaHMSI TEOPETUYECKUX OCHOB KOJLIOK8UY
CUCTEeMAaTH3allMsl JaHHBIX U T.I1.) C (bynnaMEHTATLHEIX Pasaeion A
. XUMHH NIPU pEeLICHUN nabopamo
Y4€TOM OCHOBHBIX MOHATUH U MPODECCHOHATHHBIX 33124 pHas
00IIMX 3aKOHOMEPHOCTEHA, paboma,
(hopMynupyeMbIX B paMKax 0a30BbIX mecm
XUMHUYECKUX JTUCHUTUIHH
2. pemiaTh TUNOBBIE YUeOHBIE 3a/1a4H
110 OCHOBHBIM (06a30BbIM)
XMUMHYECKUM TUCIUILINHAM
MPOBOJHTE MPOCTHIC XMMUYECKHE OIIK-2 BiasieneM HaBbIKAMU YCMHbLU
OIIBITHI ITO ITpeaJIara€MbIM METOAUKAM MIPOBEACHUSI XUMHUYECKOTO onpoc,
AKCIEPUMEHTA, OCHOBHBIMU KOJLLOK8UY
CUHTETHUYECKUMU U M,
AHATUTUYECKUMU METOJaMH nabopamo
MOJIy4EHUS U UCCIICIOBAHUS pHas
XMUMHYECKUX BEIIECTB U paboma,
peaknuii mecm
IPOBOJAUTH XUMUYECKHE [1K-2 Bnagennem 6a30BbIMU VCMHbIU
SKCIIEPUMEHTHI C HCIIOJIb30BaHUEM HaBbIKaMU HCIIOJIb30BaHU onpoc,
COBPEMEHHOM armaparypsl COBPEMEHHO arnmaparypsl IpuU | KOLIOKEUY
MPOBEICHUH HAYYHBIX M,
HUCCIIEIOBAHUI nabopamo
pHas
paboma,
mecm
[IpumeHaTh OCHOBHBIE [1K-3 BmameHueM cucteMoit VCMHbLU
(yH1aMeHTaIbHbIE XUMUYECKHE ¢byHIaMeHTAIbHBIX XUMHUYECKUX | Onpoc,
ITOHATHS MIOHATUH KOJNIIOK8UY
M,
nabopamo
pHas
paboma,
mecm
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OILIEHUBATh XUMUYECKUE [TOHATHUS U T1K-4 cnocoOHOCTRIO VCMHbIU
3aKOHBI B CJIOKHOM CHUCTEME MPUMEHSATh OCHOBHBIE onpoc,
BO33pEHUN COBPEMEHHOM €CTECTBEHHOHAYYHbIC 3aKOHBI U | KOLIOKBUY
XUMUH 3aKOHOMEPHOCTU Pa3BUTHS M,
XUMHUYECKON HAyKU IIPU aHAIIU3E | 1abopamo
MOJTYYCHHBIX PE3yJIbTAaTOB pHas
paboma,
mecm
HaBBIKAMH PabOTHI ¢ yueOHOM OIIK-1 crmocoGHOCTRIO VCMHbLU
3 oran JTUTEPATYPOH 110 OCHOBHBIM HCIIOJIb30BaTh IIOJIy4€HHBIE onpoc,
Bianenus XUMUHCCKAM UCHHAILTAHAM 3HaHUS TEOPETUYECKUX OCHOB KOJLIOKGUY
(HaBBIKH/ (byHIaMEHTAIBHBIX Pa3/IesioB M,
OTIBIT XUMUU TIPU PEIICHUN nabopamo
NesITeNBHO- po¢eCCUOHANIBHBIX 3a1a4 PpHas
CTH) paboma,
mecm
Biagers 6a30BbIMU HABBIKAMHU OIIK-2 BiajieHreM HaBbIKAMU VCMHbLU
MPOBEJICHUST XUMUIECKOT'O MIPOBEIECHUS XUMUYECKOTO onpoc,
OKCIIEPUMEHTA 1 OOPMIICHHUS ero DKCIIEpUMEHTa, OCHOBHBIMU KOJULOKBUY
pe3yIbTaToB CUHTETUYECKUMH 1 M,
AHATTUTUICCKUMU METOIaMHU nabopamo
MOJTYYCHHS ¥ UCCIICIOBAHMS PpHas
XUMHUYECKUX BEIIECTB U paboma,
peaknuii mecm
Biagers 0a30BBIMH HaBBIKAMU [1K-2 BimageHneM 0a30BBIMUA VCMHbBILU
HCTIOJIb30BaHUSI COBPEMEHHOM HaBBIKAMH MCTIOJIb30BaHUS onpoc,
amnmapaTypsl pU MPOBEACHUN COBPEMEHHOU anmaparypbl IpH | KOLIOKBUY
Hay4HBIX HCCIICIOBAHUM MIPOBEACHUH HAyYHBIX M,
HUCCIIEIOBAHUI nabopamo
PpHas
paboma,
mecm
Biragers cucreMoii 0a30BbIX I1K-3 BmamenueM cucteMoi VCMHbLU
(hyHIaAMEHTATBHBIX XUMHYECKUX (GyHIaMEHTAIBHBIX XUMHUYECKHUX | ONpOcC,
MOHATUI MIOHATUH KOJIOK8UY
M,
nabopamo
PpHas
paboma,
mecm
HaBbIKaMU 0053aTeILHOTO [1K-4 ciocoOHOCTBIO VCMHbLU
03HAKOMJICHHUSI C MIPEAbICTOPUEI MIPUMEHATh OCHOBHBIE onpoc,
TOTO WJIM UHOTO BOTIPOC €CTECTBEHHOHAYYHbIE 3aKOHBI U | KOLIOKBUY
MOCTaBJIEHHOTO B €r0 MPAKTUYECKON | 3aKOHOMEPHOCTU Pa3BUTHS M,
Hay4YHOM U NeAaroru4eckou XUMHUYECKON HAyKU MIPH aHANU3e | 1abopamo
NEeSATENBHOCTH. MOJYYEHHBIX PE3yJIbTAaTOB pHas
paboma,
mecm

4.3 PeMTHHI IJIAH JUCHUILUIMHBI (IPUJIOKEeHHUE 2)
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DK3aMeHAIMOHHBIE OUJIETHI
DK3aMEeHaIMOHHBIM OMJIET COCTOUT U3 2 BOIIPOCOB.

IIpuMepHBIE BOPOCHI U1 SK3aMEHa:
1. OcoObie cBOiicTBa KOJUIOMAHOTO COCTOSIHHMS. OCHOBHBIE NMPU3HAKU OOBEKTOB KOJUIOWIHOM

XUMHH.
2. Knaccudukarus 1MCepCHBIX CUCTEM.

3. OCHOBBI TEPMOJMHAMHKH TOBEPXHOCTHBIX siBIIeHUH. CrymieHue TepMOIMHAMHUYCCKUX
(GyHKIUI B TOBEPXHOCTHOM CJIOE.

4. BHyTpeHHee JaBJICHHE, €ro CBsS3b C TIOBEPXHOCTHBIM HATSDKCHHEM H  JIPYTUMHU
MaKpOCKOITMYECKUMH XapaKTEPUCTUKAMHU BEIIESCTB.

5. BnwmsiHEE TeMIiepaTypsl Ha TEPMOIMHAMHYECKUAE (PYHKIIMA MTOBEPXHOCTHOTO CIIOS B YHUCTHIX
OJTHOKOMIIOHEHTHBIX JKHJIKOCTSIX Ha TPAHMIIC C COOCTBEHHBIM MapOM.

6. TloBepxnoctHoe HatrspkeHue. OmnwiT  [ronpe.DakTopsl BIUSAIONME HA IMOBEPXHOCTHOE
HaTSHKCHHE.

7. MexdazHoe HaTsHKEHHE Ha TIOBEPXHOCTH pasjielia HACBIIMIEHHBIX PAaCTBOPOB JBYX B3aWMHO
OTPAaHUYEHHO PAaCTBOPUMBIX kuakocTel. [IpaBuino AHTOHOBA.

8. CBoOomnas sHeprus TBepaAbiX Ten. Crenuduka mposiBICHUS.

9. Kammmnspaoe nasnenue. 3akoH Jlarmraca.

10. 3aBHCHMOCTh  JTaBJICHWSI HACBINICHHOTO Tapa OT KPUBU3HBI TIOBEPXHOCTH paszzesa
cocymiecTBytonux ¢a3z. 3akon Tomcona-KenpBuHa.

11. Cratnueckue METO b OTIpeiesieHUs (M3MEPEHHUS) TOBEPXHOCTHOTO HATSDKCHHS.

12. Tlonyctatuyeckrue METOIbl U3MEPEHUS TOBEPXHOCTHOTO HATSKEHHUSL.

13. Onenka MOBEpXHOCTHOM SHEPTHH TBEPBIX TEI.

14. BiiusiHUE HEOTHOPOAHOCTH U HIEPOXOBATOCTH TBEP/BIX MOBEPXHOCTEN HA CMauHMBaHUE.

15. TepmoauHaMUYECKHE YCIOBHSI CMAuMBaHMs U pAcTeKaHWs Ha TBEPABbIX U IKUAKUX
noBepxHocTax. KomnuecTBeHHbIE KpUTEPUH CMAaYHBaHUS.

16. I'uppodunbHbie U TUAPOGOOHBIC TOBEPXHOCTH. M30upaTelbHOe CMauynBaHHE.

17. T'ucrepesnc cMaurBaHUsI.

18. BeiBon anicopburonHoro ypaBaenus [ mb0oca.

19. ITAB wu IIVB Ha pa3nbix Mex(}a3HbIX MOBEPXHOCTAX. [IpaBuio ypaBHUBaHMS TOJSAPHOCTEH
Pebunnepa.

20. IlpeacraBnenue o ruapouiIbHO-TUNOPHILHOM Oanance mosekyn [TAB.

21. Pabota ancopOruu. [Ipasuno TpayOe-/{rokio, ero reoperuueckoe 000CHOBaHHE.

22. YcnoBus npuMeHuMocTy nipasuiia Tpayde-J{rokno. O6pamienue npasuna Tpayoe-rokio.
23. Knaccudukanus [TAB no monekynsapaomy crpoenuto. [Ipumepsr I1AB.

24. Knaccudukauus [IAB  mno wmexanusmy JAeiicTBus (CMauyuBaTeNH, JUCIEPraTopsbl,
CTaOMIN3aTOPBI, MOIOIIHNE CPEJICTBA).

25. TloBepxHoctHas akTHUBHOCTH [IAB. PacueT mNOBEpXHOCTHON AaKTHBHOCTH MO H30TEpMeE
MMOBEPXHOCTHOTO HATSKEHUSI.

26. Pacuer u30TepMbl ajcopOLUMU MO U30TEpME IMOBEPXHOCTHOTO HaTsbKeHus. OrmnpenencHue
MOJIEKYISIpHBIX KOHCTAHT [TAB.

27. Ctpoenue ancop6OimonHsix cioeB [TAB. I'azo00pa3usbie, xuakue u TBepabie mieHku [TAB.
28. JIByXxMepHOE COCTOSIHHE BEIIECTBA B MOBEPXHOCTHOM CJIO€. YpPaBHEHHE JABYXMEPHOTO
COCTOSIHUSI.

29. DKcrieprMeHTalIbHAs POBEpKa ypaBHEHUs ajacopoiun ['uboca.

30. Pacuet monekynsapHbix KOHCTaHT [IAB 1o ypaBHEHHIO IByXMEPHOTO COCTOSIHUS BEIIECTBA.
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31. YpaBuenue llumikockoro. @u3nyeckuii CMbICI KOHCTAHT ypaBHeHHs [1InmikoBckoro.

32. Cs3b ypaBHenuii [llumkosckoro u Jlenrmiopa.

33. OcobeHHOCTH acOPOIMM HOHOB M3 PACTBOPA HA TBEPIOM MOBEPXHOCTH.

34. Jlnopunmzanus u snmododuzanus moBepxHocTed, mpumenenue I[IAB mnst ympaBieHus
IpoLeccaMy CMaunuBaHUsL.

35. Brnusaue agcopOrroHHbix cinoes [TAB Ha cmaunBanue.

36. KonmoniHo-XuMU4ecKre OCHOBBI (DIIOTAITUH.

37. DNEeKTPOKUHETHYECKHE  SIBJICHUSA: aneKTpodopes, 3JIEKTPOOCMOC, HOTEHLINANbI
CeTMMEHTAIIUHN 1 TPOTCKAHMUS.

38. CoBpemennas teopust crpoeHust JIIC mopoOHBIX 30I1€H.

39. UsmepeHne W pacdeT SIIEKTPOKMHETHUYECKOTO MOTEHIMala. YpaBHEHHE [ enbMroibiia-
CMOIIyXOBCKOTO.

40. Tudpdyznas gacts JIIC mis criibHO ¥ 1200 3apsKEHHBIX TTOBEPXHOCTEH.

41. Bnusaue  uHOuGQEpeHTHbIX — 3JeKTpoiuToB Ha crpoerue JIOC U BenuuuHy
NEKTPOKMHETUYECKOTO NMOTeHMana. Y paBHeHrne HukobCckoro.

42. Bousiaue  cnienmu@uueckod  aiacopOuu  WOHOB  MHIU(PQGEPEHTHBIX JJICKTPOJIUTOB HaA
AIIEKTPOKUHETHUECKUI U TEPMOTMTHAMUYESCKHIA TTOTEHITHABI.

43. Bussane  HemHauddepeHTHBIX dnekTposmToB  Ha crpoerme JIDC. Ilepesapsmka
MTOBEPXHOCTH.

44. ®akTOopHI, BIHUSIONME HA BEIMIUHY IEKTPOKHUHETHUECKOTO MOTEHIHATIA.

45. TlpakTyeckoe MpUMEHEHHUE 3JIEeKTPOKMHETUYECKUX SIBJICHUM.

46. OCHOBBI TEPMOJIMHAMHUKHU JAUCTIEPCHBIX cucTeM. PaboTa oOpa3oBaHMs YacTUIIBI AUCTICPCHON
(a3bl npu AUCTIEPTUPOBAHUM U KOHACHCAIIUU.

47. OCHOBBI TEPMOJAMHAMHUYECCKON W KHHETHYECKOW Teopuu oOpa3oBaHHMs HOBOUM (a3wl 1O
['u66cy-donpMepy (roMOreHHOE 3apOIbIIICO0pPa30BAHNUE).

48. I'ereporenHoe oOpa3oBaHHe 3apojbllieil HOBOW (a3pl. Posnb cMaunMBaHUS B CHIKEHUU
paboThl 00pa3oBaHMS 3apPOIbIIICH HOBOU (Da3hbl.

49. OuuncTKa KOJUIOUAHBIX cucteM. [uanus. Dnekrpoauanus. YiabrpaduibTpanusi.

50. MeTroapl KOHJEHCAIIMOHHOTO OOpa30BaHMs JUCIEPCHBIX CHUCTEM. YCIOBUSA, HEOOXOJUMBbIE
JUIS TTOJTy4eHus TH0(QOOHBIX 30JI€i MOCPEICTBOM XUMUYECKON peakiuu. CTpoeHne MULEILI.

51. Ilytu ynpaBiieHUs CTENEHBIO AUCTIEPCHOCTHU MIPU MOJTYYEHUH KOJIJIOUTHBIX CHCTEM.

52. Kpurepun PeOungepa u Pebunnepa-lllykuna camMonpous3BOJLHOTO JUCTIEPTHPOBAHUS
00beMHBIX (a3 Mpu 00pa3oBaHUM JIMO(PUILHBIX 30JICH.

53. JlucniepcHble cucTeMbl BOTU3U KPUTHUECKON TOUKHU (KPUTUYECKUE IMYIIBCUN).

54. JlucniepralfuOHHbIE METOJbl TMOJIYYECHUS KOJIOUIHBIX CHCTEM. AJICOPOIIMOHHOE BIIHUSHHE
Cpellbl Ha MEeXaHWYeCKHE CBOMCTBA TBepAbIX Tl — 3P dexT Pebunnepa. [loHn3uTenu npoyHoCTy.
55. [lenTu3anms Kak METOJ TOJY4YEHHs KOJUIOMJHBIX CHUCTEM. YCIIOBHS PAaBHOBECUS MEXIY
IpoleccaMy MEeNTH3aMK U arperupoBanus. Buipl nentusanuu.

56. Munemioo0Opa3oBanie B BOAHBIX M HeBOAHBIX cperax. KKM. Metoasl ee omnpezaeneHus.
Touxka Kpadra.

57. ®akropsl, Bmusronme Ha KKM (qummHa pagukana, npupojaa noispHoit rpymmsl [IBX,
AIIEKTPOJIMTHI, TEMIIEpATypa U Mp.).

58. ComroOmnm3anus B TpsAMBIX M 00paTHbIX MuLemIax. [IpakTuueckoe NpUMEHEHHE
COJTIOOUITH3AIHH.

59. CenqMEHTAIlMOHHAsT W arperaTMBHas YCTOMYMBOCTb JUCHEPCHBIX cucTeM. DakTopsl,
BIIMSIOIIME HAa CEIMMEHTALMOHHYIO YCTOMUUBOCTb.
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60. [Ipoueccel, Bexymue K HApyIIECHUIO arperaTuBHON YCTOWYMBOCTH TUCTIEPCHBIX CHCTEM.

61. ®akTOpHI arperaTUBHOM YCTOHYNBOCTH AUCHIEPCHBIX CUCTEM.

62. Dddexrer ['n66ca u Mapanronu-I' n60ca kak GpakTop cTaOMIN3ALNY TIEH U SMYIIbCUH.

63. CTpykTypHO-MeXaHUYECKHii Oapbep o Pebunmepy.

64. PacxnmHuBaroniee nasieHue mo Jlepsruny.

65. DnexTpocTaTuveckas COCTaBIIAIONIast PACKIMHUBAIOIIETO JIaBJICHHUS.

66. Me:xMOJIeKyIsipHbIE ~ B3aWMOJICHCTBHS B JMCHEPCHBIX  cHcTeMax.  MoJekymspHas
COCTaBJIAIOIIAs PACKJIMHUBAIOLIETO 1aBJICHUS.

67. ®akTop crabwnM3amMM JOUCHEPCHBIX CHCTEM - THAPOJAWHAMHYECKOE COMPOTHBIICHHE
MIPOCIIOMKH CPEJBI.

68. Teopwus ycroitunBocty u koarymsiuu JJIDO.

69. OcoOeHHOCTH KOaryJsIuH 30J1el deKkTponuTaMi. VX oOBbsICHEHHE ¢ TOYKU 3pEHUSI TEOPUHU
JUJIDO.

70. Iopor xoarymsuuu ¢ Touku 3perus teopuu 1JIDO.

71. HeliTpanu3alnoHHas U KOHLIEHTPAllMOHHAs KOaryJsus.

72. lpauno Ilymere-T'apam u kpurepuii Diinepca-Kopda. Mx oObscHEHHE ¢ TOYKH 3pEHHS
teopuu JJIDO.

73. SIBeHre HENMPABWIBHBIX PAOB TPU KOATYIISIIUHU 30JICH.

74. Kunetuka xoarynsiuuu. YpaBHeHne CMoIyX0BCKOro. beicTpast 1 MeJIeHHast KOaryJsius.
75. 3aBUCHMOCTb CKOPOCTH KOAryJsiiuU OT KOHLEHTPALIUHU AJIEKTPOJIUTA.

76. Aspozonu. OcoOOEHHOCTH WX CTPOEHUS U CBOMCTBA. METOIbI pa3pyIeHUs adpPO30JIeH.

77. Omynbcuu. CTpoeHHUE, YCTOMYUBOCTD, METOII TTOJTYICHHS. DMYIIBraTOPhI.

78. O6pamenue a3 B smynbcusx. [IpaBuno bankpodTa u ero B3aumocsssb ¢ Benumannoi ['JIb.
79. Ilensr. CTpoeHHE, YCTOMUYUBOCTD, METOIbI TTOTYICHUSI.

OO0pa3er; PK3aMeHAIMOHHOTO OMIIeTa:
BAILIKUPCKUI IT'OCYJJAPCTBEHHbBIN YHUBEPCUTET

10 TACIUIUINHE Koyutonaaasg xumust
CrnenuanbHOCTh 04.03.01 Xumus

DK3aMeHaMOHHbIA OuiteT Ne 2

1. VYpasuenue Jlenrmiopa u ero cBs3b ¢ ypaBHeHueM LlIuikoBckoro.

2. MeTonpl  KOHJIEHCAIIMOHHOTO  00pa3oBaHWsA  JHUCIEPCHBIX  CHCTEM. Y CIIOBHS,
HeoOXoMuMBbIe NJs TOJdy4eHHs JUO(OOHBIX 30J€il TMOCPEeICTBOM XHMHUYECKON peakKIUu.
CrpoeHue MuLen.

3aB. kadenpoii, mpodeccop Kynum E.W.

[TepeBon ouenku u3 100-6amabHON B ATHOATUIHHYIO IPOU3BOIUTCS CIAEAYIONINM 00pa3oM:
- omyiuHO — oT 80 10 110 6anmoB (Bkimtoyast 10 MOOMPUTENBHBIX 0aIOB);
- xopo1o — ot 60 g0 79 6amos;
- YAOBIETBOPUTENBHO — OT 45 110 59 6annos;
- HEYJIOBJIETBOPUTEIBHO — MeHee 45 0allsioB.
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Kpurepun onenku (B 0a11ax):

- 25-30 GayIIoB BBICTABISETCS CTYNICHTY, €CIIA CTYJICHT J1ajl MOJTHbBIE, pa3BEPHYThIC OTBETHI HA
BCE TEOPETHUUECKUE BOMIPOCHI OMIeTa, MPOJEMOHCTPHPOBAN 3HAHUE (DYHKITMOHATBHBIX
BO3MOYHOCTEMN, TEPMUHOJIOT MU, OCHOBHBIX 2JIEMEHTOB, YMEHHE IPUMEHATH TEOPETUUECKUE
3HAHUS MPH BBHITIOJHEHUH NMPAKTHUECKUX 3a1anuil. CTyneHT 0e3 3aTpyJHEHNH OTBETHII Ha BCE
JIOTIOJTHUTEIbHBIE BOIPOCHI. [IpakTrueckas yactb pabOTHI BHINOJIHEHA [TOJHOCTHIO 0€3
HETOYHOCTEH 1 OMINOOK;

- 17-24 GannoB BBICTABISETCS CTYIEHTY, €CIIH CTYJCHT PACKPBLI B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJIHAKO JOIYIIEHbl HETOUHOCTHU B ONPEEICHUH OCHOBHBIX MOHATHI. [Ipn oTBeTe Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI AOMYIIEHbI HEOO bIINE HETOYHOCTHU. [Ipy BhInoaHEHUH
MIPaKTUYECKON YacTy pabOThl JOMYIIEHBI HECYIIECTBEHHBIE OLLINOKY;

- 10-16 GanoB BBICTABISETCS CTYACHTY, €CIIH ITPH OTBETE HA TEOPETUYECKHE BOTIPOCHI
CTYAEHTOM JOTYILIEHO HECKOJBKO CYIIECTBEHHBIX OIINOOK B TOJIKOBAHUHM OCHOBHBIX MOHSITHUH.
Jloruka u MoJaHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bHAMU. 3aMETHBI IPOOEIbl B 3HAHUU
OCHOBHBIX METOJIOB. TeopeTudecKkre BOMPOCHI B 1IEJIOM HU3JIOKEHBI IOCTATOYHO, HO C
nporyckamMu Marepuana. FiMerorcs mpruHIKIHANIbHbIE OIIMOKH B JIOTUKE IOCTPOCHUS OTBETA Ha
Bonpoc. CTyIeHT He pelni 3a4a4y WIN [PH PEelIeHUH JOMYIIEHbl IpyOble OINOKY;

- 1-10 GamioB BBICTABIISCTCS CTYJCHTY, €CIIH OTBET Ha TEOPETUYECKHE BOTIPOCHI
CBUJIETEILCTBYET O HETIOHUMAaHUH U KpaiiHe HETIOJIHOM 3HAaHUU OCHOBHBIX MOHSATUI U METOJIOB.
OOHapy»XuBaeTCsl OTCYTCTBHE HAaBBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUI NP BBINOJIHEHUN
MpaKTU4ecKuX 3aAaHuil. CTy/IeHT HEe CMOT OTBETUTh HH Ha OJIMH JOTIOJHUTENILHBIN BOIIPOC.

Bonpocsl K KOJUIOKBUYMaM
KosnoxkBuym Nel.

BBenenmne.
1. [Ipenmer komnounHor xuMur. OCHOBHBIE Pa3Jeiabl U HANIPABICHUS KOJUIOMJIHOW XUMHH,
O0OBEKTHI M e u3ydeHus. Kiaccudukanus OUCTIEPCHBIX CHCTEM: MO pa3MepaM YacTHll, 10
arperaTHOMy COCTOSIHUIO ITUCTIEPCHON (pa3bl M IUCTIEPCHOHHOW Cpefpl, MO0 KOHIICHTPAIUH.
KonnuecTBeHHbIE XapaKTEPUCTUKU AUCIIEPCHOCTH:AUCIIEPCHOCTD,PANYC KPUBU3HBI, YICIbHAS
MTOBEPXHOCTb.
2. [loHATHE O TEPMOJWHAMHYECKH YCTOHYMBBIX (JIMOPHIBHBIX) W TEPMOJIUHAMHYECCKH
HeycToWunBBIX (JIn0(oOHBIX) mucrepcHbIX cucteMax (JC). OcoGeHHOCTH HaHOAMCIEPCHOTO
(KOJUTOMTHOTO) COCTOSTHHSI BEIIECTBA. YHUBEPCAILHOCTh JUCIIEPCHOTO COCTOSHHSI BEIIECTBA.
Omnpepensiroiasi poJib HOBEPXHOCTHBIX SIBICHUH B IUCIICPCHBIX CUCTEMAaX.
3. B3anMoCBs3b KOJUIOWAHOM XUMHHU C IPYTUMUA XUMUYECKUMU JUCIUTUIMHAMH, C (U3UKOH,
OuoJorHei, reoloTuel, MOYBOBEACHUEM, MEUIIMHON. 3HAUYEHUE KOJJIOMIHOM XUMUU B OXpaHe
OKPYXKAIOIIEH CPEJIbI.

MosekyJIsipHBbIE B3aNMOCHCTBHS U 0CO0bIe CBOICTBA
MOBEpPXHOCTEH pa3zena ¢as.

1.  VcnoBue cyuiecTBOBaHHMs YCTONMYMBOM TpaHulpbl pasjena ¢a3 B OJHOKOMIIOHEHTHOM
cucreme. CBoOoJHasi TMOBEpPXHOCTHas »HHeprusa. lloBepXHOCTHOE HaTsXKEHHE, CHJIOBas U
JHEpreTHYecKass TPAaKTOBKHM, eIuHUIBl u3MepeHus. Omnelr ronpe. IlpuumHbl nosiBieHus
CcBOOOJTHOW  TMOBEPXHOCTHOW OSHEpruM Ha rpanune pasgena ¢a3.  OcobeHHOCTH
TEPMOJMHAMHYECKOTO COCTOSIHUSI BEILECTBA B IOBEPXHOCTHOM cioe. [loHsaTHE O MOBEpXHOCTH
pas3pbIBa M pas3aeisonieil MoBepXHOCTH. MeTo1 U30BITOYHBIX TEPMOIMHAMUYECKUX QYyHKIHH (O,
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€, M) MOBEPXHOCTHOTO cios 1Mo ['nb66cy. O60OIIEHHOE ypaBHEHUE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOIMHAMMKH I IOBEPXHOCTH pazzena ¢as.

2. Bnusinue TemmepaTypsl Ha HM30BITKH TEPMOJIUHAMUYECKUX (YHKIMHA TOBEPXHOCTHOTO
CJI0s1 HEaCCOLIMMPOBAHHBIX kuKocTel. Kputnueckas remneparypa no Menneneeny.

3. CBs13p NOBEPXHOCTHOM SHEPrUM C MEXMOJIEKYISIPHBIMU B3aUMOACUCTBUSIMU B 00OBbEME
KOH/ICHCUPOBaHHOW (pa3pl (PHEpPTrHed CLEIUICHUS MOJEKYN, TEIUIOTOH cyOnumaruu, paboToit
koresun). [IpaBmuno Credana. BuyrpenHee naBieHue 1o PeOunmepy, ero cBs3b ¢
MOBEPXHOCTHBIM HATSHKCHHEM U (PU3MYECKHMMH XapaKTepUCTHKAMH BEIIeCTBa (MOIyleM
YIOPYrocTH, UAEaIbHOU Mpo4HOCThIO U T.1.). KoHcTanTa ["'amakepa, ee cBsA3b ¢ paboTOI KOre3uu
Y MOBEPXHOCTHBIM HATSDKEHWEM. BKIal AUCIIEPCHOHHOW W HEIUCIIEPCHOHHOM COCTaBJISIOIINX
MEXMOJIEKYJISIPHBIX B3aUMOJAECUCTBUN B TOBEPXHOCTHOE HATSKEHHE.

OcobGenHoctu rpaHuIel pasznena ¢a3 TBepapix Ten. Crneuuduka MNpOsIBIECHUS CBOOOJIHON
MTOBEPXHOCTHOM 3HEPTUU TBEP/IBIX TEII.

4. Oco0OeHHOCTH TMOBEPXHOCTHU pazjesia KOHJACHCHUPOBAaHHBIX (a3 B JABYX KOMIIOHEHTHBIX
CUCTEMaXx. CBs3p  MeX(]a3HOTO MOBEPXHOCTHOTO HATSKEHUS C MEXKMOJIEKYJISIPHBIMU
B3auMoJieiicTBusIMU B o0beme a3. Pabora anresun. Ilonstue 00 sHepruum cmemieHus
KoMIOHeHTOB. (CroxHast KoHcTaHTa [amakepa, ee CBSi3b € MeX(]a3HbIM TOBEPXHOCTHBHIM
HaTsDKeHHeM. MexdasHoe mnoBepxHOCTHOe HaTspkeHue mo Dyokcy, xepudanko u [ymy.
OMnupudeckoe mpaBmio AHTOHOBa. PaboTa aare3uu Ha rpaHulle paszena ga3 npu BOIIOUIEHUN
IpaBuiia AHTOHOBA.

5. Brnusinue KpMBU3HBI TOBEPXHOCTH HA PAaBHOBECHE B OJTHOKOMIIOHEHTHBIX CUCTEMaX. 3aKOH
Jlannmaca. Kanmwuisipuoe nasienue. KanwuigpHoe NMOOHSITHE KUIKOCTH, ypaBHeHHE JKiopeHa.
3aBUCUMOCTh JaBJIEHUSI TMapa OT KPUBU3HBI MOBEPXHOCTH JKUAKOCTU. YpaBHeHHE ToMmcoHa
(KensBuna). KammmmnsipHas kouaeHcarus. M3oTepMudeckas meperoHka BelecTBa. 3aBUCUMOCTh
pacTBOPUMOCTH  OT KPHUBHM3HBI MOBEPXHOCTH JWCIEPCHBIX YacTHIl. YpaBHeHue [ubOca -
OctBanbaa - ®peitnmnxa.

6. CwmauuBanue. KpaeBoil yros. BeiBog ypaBHenusi FOnra. CoOTHOLIEHHE MEXIY
pabotamu aAre3ud M KOre3Wd IMpH cMmauuMBaHuu. Temnora cmauuBanusa. W3OuparenbHoe
CMauMBaHME KaK METOJ  XapaKTePUCTUKH IOBEPXHOCTH TBEPAbIX Tel (JMOPUIBHBIX H
nnohoOHBIX). TepMoIMHAMHYECKUE YCIOBHUS TOJHOTO CMauduBaHus (pacTekaHue). BriusHue
IIEPOXOBATOCTH M 3arpsi3HEHUsS MOBEPXHOCTH HAa CMavyMBaHue. [ McTepe3uc cMayuBaHMsL.

7. MeTtopl U3MepEeHUsI MOBEPXHOCTHOTO HATSXKEHUS HA JIETKO MOJBMXKHBIX T'paHulax ¢as.
Cratudeckre ¥ TMONYCTaTUYECKUE METOJbl: HHCTPYMEHTAIbHOE OQOpPMIICHUE, YCIOBHUS
SKCIIEPUMEHTa, pacueTHbie Gopmynbl. [loHsTHe 0 nuHamudeckux wmeronax. OrmpeneneHue u
OIIeHKa CBOOO/IHO MOBEPXHOCTHOM YHEPTUU TBEP/IBIX TEll.

KonnoxkBuym Ne2.
AzcopOuus Ha MOBEPXHOCTH pa3aesa pas.
Baunsinne agcopOLMOHHBIX CJIOEB HA CBOMCTBA AMCIEPCHBIX CHCTEM.

1. A,Z[COp6I_[I/I$[ KakKk CaMOIIpOU3BOJILHOC KOHUCHTPUPOBAHUC Ha MOBCPXHOCTU pa3aciia (1)8.3

BEIIECTB, CHIDKAIOUIMX MeX(a3Hoe HaTspKeHHe. TepMoJMHaMMKa Tpolecca aJcopOlHH.
N36bITouHas W mosiHas ancopOuus. YpaBHeHue ajncopobuunu I'm60ca.
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2.  TloBepxnoctHo-akTuBHbIE (IIAB), mMOBEepXHOCTHO-HEAKTUBHBIC U IOBEPXHOCTHO-
WHAaKTUBHbIE  BemecTBa. OTHOCUTENIBHOCTb  TOHSATUS ~ «IIOBEPXHOCTHAs AKTUBHOCTH)
(3aBUCHMOCTD OT IPUPOIBI KOHTAKTUPYIOMUX (a3). [loBepXHOCTHO-aKTUBHBIEC METAILIIBI.

3. 3aBUCHMMOCTb TOBEPXHOCTHOTO HATSKEHHS PACTBOPOB OT KoHHeHTparun [1AB.
[ToBepxHocTHast akTUBHOCTH [IAB. Pacuer nzorepmbl ancopOLuu 1 MOBEPXHOCTHON aKTUBHOCTH
[0 M30TEpME MOBEPXHOCTHOrO HaTsKeHus. OnpeneneHue MOJEKYISIpHbIX KoHcTaHT ITAB.
JBmxkyias cuia npouecca aacopomnuu. Ypasuenue llumkosckoro. Ypasuenue Jlenrmropa, ero
cBs3b ¢ ypaBHeHueM ['n06ca, [1InmkoBckoro.

4. Usmenenue moBepxHOCTHOM akTtuBHOCcTH I[IAB B rOMonoruueckom psimy IIAB.
TepmonnHamuueckoe oOocHOBaHWE TpaBuia TpayOe-/iokimo. Pabora ancopbumm. YcioBue
BBITIOJTHEHUS U oOpatienus npaswmia Tpayoe-Jlokiio.

5. Crpoenne MoHocnoeB pactBopuMbix IIAB. JIByxmepHoe cCOCTOSIHME BeleCTBa B
MTOBEPXHOCTHOM CJIO€, OPUEHTAIUSI MOJIEKYJI B Pa3pPEKEHHBIX U HACBIIIEHHBIX CI0SIX. YpaBHEHUS
coctostHus MoHOCH0s [TAB (upeansHOTO IByXMEpHOTO rasa rno @oisMepy).

6. TloBepxHocTHBIC IIeHKH HepacTBOpUMBIX [TAB. [ToBepxHOCTHOE (ABYXMEpPHOE) TaBJICHHE,
MeTo/bl ero usMepeHus. M3orepmbl moBepxHOCTHOro AaBieHUs. OCHOBHBIE THUIBI IUICHOK:
ra3zoo0pasHble, )KHJKHE, TBepAbIE. Y CIOBUS NEPEX0/ia IUIEHKH OT OJHOTO COCTOSHUS K IPYrOMY.
VYpaBHEHHE COCTOSHUS JBYXMEPHBIX aJICOPOLIMOHHBIX clI0€B 10 OPyMKHUHY.

7.  Oprannueckue [TAB. Knaccuduxamus [TAB mo monekyiasipHOMY CTpPOCHHIO (aHHOHO- U
KaTHOHO-aKTHUBHbIE, aM(pOJUTHbIE, HEMOHOTeHHbIe). Bricokomonekynsipasie [IAB (mpumepsl,
oTmuusi oT HU3KoMmoJekymsapHbix [TAB). Knaccudukamusa [TAB nmo mexaHusMy ux JCHCTBUS
(cmaumBarenu, gucnepratopsl, Mormue BemectBa). Obmactu npumenenus [TAB. IIpob6nema
ounopazmaraemoctu [1AB.

8. Ancopbuusi ITAB Ha rpanuiie pasjena KOHIACHCHUPOBaHHBIX (a3 (Ha TpaHHUIE pasnesa
KUAKOCTb-KUAKOCTh M TBEpPAOE TEJIO-KUIKOCTh). IlpaBuiio ypaBHeHHsS MOJISIpHOCTEN
Pebunnepa. Ilonsatune o rtuapoduabHO-UnopuasHoM Oamance (I'JIb). Moaudunupyromee
neiicteue I1AB: rtuapodmnumsanus u  ruapodoOu3aius IMOBEPXHOCTEH.  YIpaBlieHHE
CMauMBaHHUEM B Ipolieccax (IoTaluu.

KosnoxkBuym Ne3.
Oo0pa3oBaHue TUCIIEPCHBIX CHCTEM.
JInopuabHbie u 1M0(oOHBbIE IUCTIEPCHbIE CUCTEMBbI.

1. Ilonatne  nUOQUIBHBIX  JUCIEPCHBIX  CHCTEM. TepMoaMHamMMKa  0Opa3oBaHHUs
TMO(UIBHBIX KOJUIOMIHBIX cucteM. Kpurtepuil caMONpou3BOJILHOTO — JUCIIEPrUPOBaHUS
Pebunnepa-1llykuna. ¥YcnoBust 06pazoBaHus THOPUIBHBIX CUCTEM.

2.  MuuennoGpazoBaHue B pacTBopax ITAB. Kpurnueckas KOHIIEHTPALUS
munemiooopazoBanuss (KKM). OchHoBuele Meroabl ompenenenuss KKM. Owmnupuyeckue
3akoHOMepHOoCcTH n3MeHeHus: KKM 1 MUHMManbHOTO 3Hau€HUs MOBEPXHOCTHOTO HATSKEHUS Ha
rpanuue paszaena [IAB - Boznyx B romosornueckux psinax [TAB.

3. CrpoeHue npsMbIX U 0OpaTHBIX MULIEIUT IPU pa3IUYHbIX KOHLEHTpausax [TAB. Munemnst
I'aptnu-Pebunnepa n Mak bena. CmenanHble MULEIUTBI.

4. TeopMoaMHAMHUKa MHUIIEIUIO00pa3oBaHMs: TemioBble 3(dekTsl, aunarpamma ¢a3oBbIX
COCTOSIHUH, TemnepaTypHas 3aBucumoctb KKM; Touka Kpadra. Touka nomMmyTHeHHUs.
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5. ComobOunuzamus B pactBopax [TAB. OtHocutrenbHas CONOOMIH3AIUS, 3aBHCHMOCTh OT
Temreparypel W KoHueHTparmu. ComoOwin3anuss B HEBOJHBIX cpemax. IIpakruyeckoe

MPUMEHCHHE MUICIUBIPHBIX CHCTEM (B XUMUH, CHHTE3€ MOJIUMEPOB, O10JIOTHH, MOIOIIEe
NeicTBUE).
6. JlucriepraiiioHHBIC METOJIBI MOJTYYEHHUSI AUCIICPCHBIX CHCTEM (30JICH, IMYJIbCHIA, TICH,

a’po3oiieit). JlucreprupoBaHue TBEPIBIX TNl KaK (PU3UKO-XMMHUYECKUU IMporecc 00pa3oBaHUs
HOBOW moBepxHOCTH. Teopust ['puddurca: ycmoBue camMONpPOU3BOJIBLHOTO PACIPOCTPAHEHUS
TpemH. O¢dext Pebunmepa: HM3MEHEHHWE NPOYHOCTH M TUIACTHYHOCTH, KaK CJEICTBHE
CHID)KEHUSI TIOBEPXHOCTHOW 3HEPTUU TBEPABIX Tell. TepMOIMHAMUYECKUE YCIOBUS IPOSBICHUS
spdexra Pebunnepa. BinsgHue XUMHMUECKONM NPUPOJBI TBEPABIX TEA M JKUAKOCTEH Ha
BO3MOXHOCTB ero npossieHus. [Ipaktuueckoe npunoxenue 3¢pdexra Pebunaepa. [lentuzanus.
1. KonpeHncannonHbie criocoObl MOTy4eHUsI TUCHEPCHBIX CUCTEM. XUMHUYECKHE U (PU3HKO-
XMUMHMUYECKHUE CIOCOObI KOHJEHCAIMHU. YCJIOBHS, HEOOXOIMMBbIE s IMOJIydeHHUS 30J€i, B
mpolecce XMMHUYECKUX peakiuil (mpumepsl). MeToapl MONydyeHUsT MOHOJAMCIEPCHBIX 30JIEH.
[1yTu ynpaBieHHs CTETIEHbIO TUCIEPCHOCTH.

KonsoxkBuym Ne4.
3HeKTp0HOBerHOCTHble SIBJICHUA B JTUCIEPCHBLIX CHCTEMaX.

1. JIBoitHoit AIEKTPUYECKUI cIoi (I2C). [TpruunnbI 00pazoBaHHs J2C.
TepMmoanHaMuueckoe paBHOBECHE MOBEPXHOCTHU pa3zena a3 ¢ ydeToM IEKTPUUYECKOM SHEPrUuu.
2. Crpoenne JIOC: monmens mockoro konueHcatopa  (I'embMrosel), ydeT TeIIOBOTO
IBWKEHUsT WOHOB (Monaens ['ym - YemmeHa); posib XHMHUYECKOW TPHUPOJBI HOHOB (TEOpHUS
[repna). OOmmit U DJEKTPOKMHETHYECKUM NOTEHIUaNbl. M3MEeHEeHHe NOTEeHIHala B
3aBUCHUMOCTH OT pACCTOSIHHA OT TMOBEPXHOCTH  JUIsi  CHWJIBHO W cia00 3apsiKeHHBIX
MOBEPXHOCTEH; BIUSHIE KOHLIEHTPALMU U 3apsiia MOHOB AJIEKTPOJIUTA.

3. DJEeKTPOKMHETUYECKHE SBJICHUA: AJIEKTPOodope3; AIEKTPOOCMOC; TMOTEHLIUANT TEUYCHHUS;
MOTeHIMaN ocenaHus YpaBHeHue [ enbpmroibia-CMoayxoBckoro. MakTopbl, BIMSIONINE Ha
MHTEHCUBHOCTb JJIEKTPOKUHETUYECKUX SBICHUI. DIEKTPOKMHETUYECKUH MOTEHLMaN, IpaHula
CKOJIbKEHUSI. MeTolpl OmnpeieneHus] AJIEKTPOKUHETHUECKOro mnoTeHimana. IIpakTudeckoe
MPUIOKEHUE DJIEKTPOKUHETHUECKUX SBJIICHUN. OJEKTPOKANWUISAPHbIC SBJICHUS. YpaBHEHUE
JIunnmana.

4, Crpoenne Munem1 ruapososnci. Brnusaue wuHmuddepeHTHBIX W HeMHAUPGHEPESHTHBIX
anekrponutoB  Ha ctpoenue JIDC. Ilepesapsiaka 3071eil moj AecTBUEM 3JIEKTPOJIHUTOB.
N3osnexkTpuyeckas Touka. BausHue pa3nuyabix (akTopoB Ha OOLIUN M 2IEKTPOKMHETUYECKUIN
noTeHuuan (pazbaBieHue U KOHIICHTPUPOBAHUE 30JI4, Auanu3, pH, Temmneparypa).

5. Honnsiit oomen. YpaBHenue Huxosbckoro. Jlnotponssie psiibl. IOHOOOMEHHBIE CMOJIBI.
[Ipouiecchl HOHHOTO 0OMEHA B IPUPOJIE U TEXHUKE (TIPUMEPHI).

YCToiYMBOCTE M IBOJIIOLMSA JUCIHEPCHBIX CHCTEM.
1. Tlonstne o0 arperaTUBHOW U CEIUMEHTAIIMOHHOW YCTONYMBOCTH TUCHEPCHBIX CHCTEM.
[Ipoueccel, Begymue K NOTEPE arperaTMBHOM YCTOMYMBOCTH: M30TEPMHUYECKAs] IEPETOHKA,

KOQJIECLEHLIMS, KOArylsuus. Poyb TEmIOBOro ABMKEHUS B CEAMMEHTALMOHHOM U arperaTuBHOMU
YCTOMYUBOCTH.
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2.  @akTophpl arperaTMBHOM YCTOMYMBOCTH JUCIEPCHBIX CHUCTEM. TepMoauHaMHuYecKas
YCTOMYMBOCTh TOHKMX IUIEHOK. PackinmuHuBaroniee nasieHue no Jepsaruny. MousekynspHas
COCTaBJISAOLIAs pPacCKIMHMBAIOIIETO  JABJICHUSA, YYET MOJIEKYJISIPHOM IIPUPOIBI
KOHTakTupyrommx a3 u ¢GopMbl YacTuil (TOHKUE IUICHKH U C(EepUUecKHe YaCTHUIIhI).
DneKTpocTaTUUECKass COCTaBIAIOLIAs PACKJIMHHUBAIOIIETO JABJIEHUS, €€ CBSI3b CO CTPOECHUEM
maddysnoit wactm JIDC. PacknuHuBaromiee AaBieHHE Ui CHIBHO M ClIab0 3apsuKeHHOU
noBepxHocTd. llpupoma  yCTOWYMBOCTH  JHCIIEPCHBIX  CHCTEM, CTAaOMIM3HMPOBAHHBIMU
maddy3ueivu cnosimu 1o Teopun 1JIDO.

3. @akrtophl CTaOWIM3AIUU JUCIICPCHBIX CUCTEM. ODQPQPEKTUBHAS YIPYrOCTh ILICHOK C
aacopOumonusiMu  cinossmu  I[TAB. Oddextst  ['mbbca u  Mapanronu-I'u66ca.
DnexTpocTaTHUecKas  COCTaBJSIONIasl — PACKIMHUBAIOUIET0  JaBiieHus 1o  Jlepsaruny.
['unporuHamMuyeckoe CONMPOTUBIEHUE MPOCIOUKH Cpe/ibl BBITEKAHHIO, BSI3KOE COCTaBIISIIOILEE
packinuHMBaromero gasieHus. CTpykrypHo-Mexanuuyeckuil O6apeep (CMB) mno PebGunaepy.
VYcnoBus, omnpenenstoniue BbICOKYI0 dddexktuBHOCTE CMB. Peosornueckue cBoiicTBa
ancopOunonHsix cinoes [TAB. Durponumiinblil pakTop. CMmeniaHHble PaKTOPHI.

4.  OcHoBbl Teopuu ycrouuBocTH U Koaryasuuu JJIDPO. OcobeHHOCTH Koaryisiuu 30J1ei
ANIEKTPOJIUTAMHU, UX OOBsICHEHHs ¢ Touku 3peHus teopun JJIDO. [lopor koarymasuuu u
KPUTHYECKOE 3HAYCHHUE DJIEKTPOKMHETHUYECKOTO MOTEHIMAa ¢ TOYKM 3peHus teopuu JIDO.
3aBUCUMOCTbh MOpOTra KOaryisiuu OT pa3Mepa U 3apsija Koaryiaupyrouiero uosa. Koarymsmus
CWJIBHO U cJ1abo 3apsiKeHHbIX 30iied. KoHlleHTpalunoHHas W HeUTpanu3alMOHHAasl KOaryJsiiusl.
O6ocHoBanue mnpaBuna [lymene-I'apmun uw kputepus Dinepca-Kopda B Teopun JIJIDO.
SBneHne «HENPaBUIBHBIX)» PSAIOB IPHU KOATYIISILIUH.

5. 3aBUCHUMOCTb CKOPOCTH KOAryJsiLMK OT KOHIIEHTpAIUH AJIEeKTpouTOB. KuHeTnka ObIcTpoit
koarymsinuu 1o CMoayXxoBCKOMY. OCHOBHBIE MOJOXEHUS TEOPUU MEIUIEHHOM KOaryisiuu
(dykc). Opro- u mnepukuHeTHdeckas Koarynauus. @DIokyasius, TreTepoKoaryssus,
anarynsuus. [IpuMeHeHne KoaryissHTOB U (PIIOKYJISIHTOB JJIS OUUCTKHU BOJIBI.

6. Aospozonu. Knaccudukainus a’po3oiieil O arperaTHOMY COCTOSTHUIO YaCTHUI[ JUCIEPCHOMN
(da3pl. MeTonpl TMOydeHHs a’po30Jieid. MOJEKyISIPHO-KUHETHYECKUE CBOMCTBA a’3pPO30JICH.
Oco0OeHHOCTh ANEKTPUYECKUX CBOMCTB a3p030Jiei, MPUUMHBI BOSHUKHOBEHHS 3JIEKTPUUECKOTO
3apsifia Ha MOBEPXHOCTH YacTull. PakToOpbl yCTOWYMBOCTU a3po3oJieil. CiocoObl 1 0COOEHHOCTH
paspyuieHust aspososieil. IIpakTudeckoe wucmnonb3oBaHue al’po3oied. Posb a’posolsieil B
3arpsi3HEHUU OKPYKaroUIeH Cpeibl.

7. DOwmynbcun. Kiaccudukanus, ompeneneHue TuUNa 3MYIbCUM M CTENEHU JUCIEPCHOCTU
KareJb AUCTIEPCHOM (pa3bl. DMynbraTopsl, MpuHIMII BeiOopa [TAB as crabunusanuu npsMbix U
obparubix smynbcuid. [IpaBuno bankpodra. Pone I'JIb monexynsl [TAB B crabunmsarnuu
smynbcu. OOpamenue ¢a3 B smynbcusax. DakTopel crabminzanud 3MyIbcuid. MeToisl
MIOJIyYEHUS U pa3pylieHus 3Mynbcuid. [IpakTnueckoe NpUMEHEHUE SMYJIbCU.

8. Ilensl. Ctpoenue neH, ux kinaccudpukanus. KparHocts nen. IlenooGpazoBaTenu nepBoro u
BTOPOTO psAa. 3aBUCHUMOCTb YCTOMYMBOCTU TMEHBI OT KOHLEHTpAIMHd IEeHOO0Opa30BaTes.
Bnustaue snekTpoauToB Ha neHooOpasytomyto cnnocoOHocTh ITAB. Ilennbie mueHku. @akTopbl
ycroifunBocty neH. [loHsTue o uyepHbIX IuieHKax. CrocoObl MOJTYYEHUs W pa3pylIeHUs IIEH.
[IpakTHyeckoe NpUMEHEHHUE TIEH.

Kpumepuu ouenku (6 6annax)
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- 5 GanoB BBICTABISECTCS CTYIEHTY, €CIH CTYJCHT Jall OJHbIE, pa3BEPHYThIC OTBETHI HA BCE
BOIIPOCHI, TPOJAEMOHCTPUPOBAT YMEHUE PUMEHSTh TEOPETUUECKUE 3HAHUS IIPU BBHITTOJTHEHUN
npakTU4deckux 3ananuii. CTyaeHT 6e3 3aTpyJHEHUH OTBETHII Ha BCE JIOTIOHUTEIIBHBIE BOTIPOCHI.
- 4 Gasuta BBICTABIISIETCS CTY/ICHTY, €CIIH CTYIEHT PacKpbLI B OCHOBHOM TEOPETHUYECKUE
BOIIPOCHI, OJTHAKO JOIYIICHbI HETOYHOCTH B OTIPEICICHUU OCHOBHBIX MTOHSATHH.

- 3-2 Garuta BBICTABIISIETCS CTYJICHTY, €CJIA IIPHU OTBETE HAa TEOPETUUECKUE BOIIPOCHI CTYIEHTOM
JOITYIIIEHO HECKOJIBKO CYIIIECTBEHHBIX OITMOOK B TOJIKOBAaHUH OCHOBHBIX MTOHATHH. 3aMETHBI
po0Oesbl B 3HAHUK OCHOBHBIX METOI0B. TeopeTHyecKre BOIPOCH B LIEIIOM H3JI0KEHBI
JOCTaTOYHO, HO C MPOITyCKaMu Matepuaia. IMeIoTcst MpUHIMITHAIEHBIE OIIMOKH B JIOTHKE
MOCTPOEHHsI 0TBeTa Ha Bompoc. CTYACHT He Peluil 3a7ady WK IPU PEHICHUH JIOMYIICHBI
rpyObie OmmoOKu;

- 1-0 6anioB BBICTABISIETCS CTY/ICHTY, €CITH OTBET HA TEOPETHUYECKHE BOTIPOCHI CBH/IETEIHCTBYET
0 HETIOHMMAHWU M KpaifHe HETIOJTHOM 3HAHWW OCHOBHBIX MOHATHI U MeTOJIOB. CTYIEHT HE CMOT
OTBETUTH HU HA OJIMH JIOTIOJIHUTEILHBIN BOIIPOC.

TpeboBanus k odopMiIeHHI0 0TYETA 0 J1abopaTOpHOIl padore

JlaGopaTopHast paboTa TOJDKHA COCTOSITh M3 CIEAYIONINX TJIaB:

TUTyIBHBIN JTUCT.

Onucanue 1eau paboThl.

[IpenocraBieHne KpaTKUX TEOPETHUECKUX CBEIICHHA.

Omnwucanue TEXHUIECKOTO OCHAIIEHUS U METOUKH TIPOBEICHUS SKCIIEPUMEHTA.

[TomydeHHBIE B X0OJI€ TPOBEACHUS SKCIIEPUMEHTA PE3YIbTATHI.

AHanu3 JaHHBIX, IOJYYEHHBIX B X0/1€ IPOBEICHUS SKCIIEPUMEHTA.

IlonBenenne utoros, GopMyaHpoBKa BIBOJOB

Nook~whE

Kpurepun ouenku (B 0a/1ax)

- 0 OayIOB BHICTABJISIETCSI CTYNICHTY, €CIIH CTYIACHT HE TPEACTaBWI 0(POPMIICHHBIH OTUYET O
nabopaTopHO padoTe;

- 1 Gam BeICTABIICTCS CTYACHTY, €CIIU CTYACHT JOMYCTHI OIMIMOKU B 0(hOPMIICHUH OTUETA
0 J1abopaTopHOi paboTe U B pacuérax;

- 2 Oayuia BBICTABIISIETCS CTYACHTY, €CIIH CTYIEHT 0(OpMIIT OTYET 1O (hopMe U He
JOIYIICHO OMIHOOK B pacu€Tax U COJICPKAHUH;

Bonpocs! 1u1s1 ycTHOTO onpoca:
1. OcHOBHBIC IPU3HAKH OOBEKTOB KOJUIOUJIHOW XUMUHU.

2. Knaccudukaius 1ucnepcHbIX CUCTEM U IPUMEPHI U3 KU3HU.

3. Cratuueckue METOAbl OIpelesieHUs] (U3MEpeHHs1) NOBEPXHOCTHOIO HaTsbkeHus. Mx
XapaKTepUCTHKA, JOCTOMHCTBA U HEJJOCTATKH METO/a

4. TlomycraTuueckue MeETOAbl MU3MEpPEHHs NMOBEPXHOCTHOIO HaTshkeHMs. VX XapaKTepucTHKa,
JOCTOMHCTBA U HEJIOCTATKU METOJ1a

5. HMHaAMHMUYECKHE METOJbl H3MEPEeHUs IOBEPXHOCTHOIO HaTskeHHMs. X xapakTtepucTuka,
JOCTOMHCTBA U HEJIOCTATKU METOJ1a

6. T'unpocdunbhelie u ruapodoOHbIe MoBepXHOCTH. M30MpaTenbHOE CMauyuBaHHE.

7. TlpencraBnenue o ruapoduiIbHO-TUNO(UIBHOM Oanance Mojekyn [TAB.

8. Kunaccudukarus ITAB no monekynspaoMy ctpoenuto. [lpumepsr [TAB.

9. Knaccudpukamus IIAB mno wmexaHusmy jeWcTBusi (CMauMBaTeNnd, JAUCHEPraTopsl,
CTaOMIIN3aTOPHI, MOIOIIHNE CPECTBA).

10. Jluopunuzanuss u nuodobusanus mnoBepxHocTei, nmpumenenue I[IAB nmns ymnpaBneHus
nporeccaMy CMaylBaHuUsI.
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11. TIlpakTuyeckoe MPUMEHEHUE NIEKTPOKUHETUUECKUX SIBICHUH.

12. OuucTka KOJUIOUIHBIX cUCTeM. Jluanu3. DIeKTpoauanu3. Y IIbTpaQuiibTpariusl.

13. Comobmmmzanus. [IpakTuueckoe NIpUMEHEHHE COMFOOMITU3AIINN.

14. Aspozonu. OcOOEHHOCTH X CTPOCHHS U CBOMCTBA. METO b pa3pyIICHHs a3PO30JIei.

15. Omynbscun. CTpoeHue, yCTOHUYUBOCTh, METObI OIYYEHUSI. DMYIblraTOPBI.

16. [Tens1. CTpoeHue, yCTOMYUBOCTh, METOIbI TIOTYICHUSI.

Kpumepuu oyenku (¢ oannax)

- 2 Gaia BBICTABIISICTCS CTYACHTY, €CIIM CTYJICHT PAacKpPhLI B OCHOBHOM TEOPETUUYECKHIT BOIIPOC

- 1 Gayia BBICTABIISICTCS CTYICHTY, €CJIH ITPH OTBETE JIOMYIIEHO HECKOIBKO CYIIECTBEHHBIX
OIIHOO0K;

IIpuMepsI TECTOBBIX 3a1aHUI

1. Hanuune u30bITKa CBOOOHOM SHEPTHH HA TIOBEPXHOCTHU pazjiena a3 00ycIoBIEHO:

=

TOJIBKO Pa3IMYueM KOHIIEHTpalUi BEeUIecTBa B IByX (hazax;

TOJIBKO Pa3JIMYMEM arperaTHOTO COCTOSIHMSI BEIIECTBA;

3. HECKOMIICHCUPOBAHHOCTBHIO MEXKMOJICKYISIPHBIX B3aMMOJCHCTBUII Ha TIOBEPXHOCTH TIO
CpPaBHEHHUIO C 00BEMOM;

4. 0Oonee BBICOKOW SHeprued B3aWMOJAEWCTBUS MOJIEKYJ Ha TOBEPXHOCTH IO CPaBHEHHUIO C

00BEMOM.

N

2. PazHocTh naBieHuil B 00beMHBIX (pa3ax, pa3ieeHHbIX HCKPUBICHHOUW MOBEPXHOCTHIO,
BO3pAacTaer C:
YBEITMYEHUEM G}
YBEITMYECHUEM painyca KPUBHU3HBI;
YMEHBIIICHUEM G
YMEHBIIICHUEM PaJinyca KPUBU3HBL
MOBBIIIICHUEM TEMIICPATYPHI;
YMEHBIIICHUEM TeMIIEPaTypBhI.

ocokrwhE

3. 3akoH Tomcona — KenbpBHHA JIEKHAT B OCHOBE:
KamWUIIPHON KOHACHCAIINH;
MPOIIECCOB 0Opa30BaHus HOBOH (ha3bl;
HM30TEPMUYECKON MTEPETOHKH;
pEeKyIepanuu JeTy4YruX pacTBOPUTENICH;
BCEX Ha3BaHHBIX MPOIIECCOB.

oo PE

Kpurepun ouenku (B 0a/1ax)

- 0 OayIoB BBICTABIISETCS CTYIEHTY, €CIM KOJUYECTBO MPaBUIIbHBIX 0TBETOB 0 %;

- 3 Oaiyia BBHICTABISAETCS CTYAEHTY, €CIIM KOJMYECTBO MPAaBUIbHBIX 0TBETOB 30 %0;

- 5 GanIoB BBICTABISAETCS CTYIEHTY €CIIU KOJUYECTBO MpaBUIbHBIX 0TBETOB 40 %);

- 10 6anoB BBICTABIISETCS CTYACHTY, €CJIM KOJIMYECTBO MPAaBUIbHBIX 0TBETOB 60 %;

- 15 GanyoB BBICTABIIETCS CTYACHTY, €CJIM KOJIMYECTBO MpaBUiIbHBIX 0TBETOB 80 - 100%.

5. Y4ueOHO-MeTOoAN4YEeCKOe U MH(OPMAILHOHHOE 00ecnieYeHHe TUCIIUTIHHbI

5.1. IlepeyeHb OCHOBHOI W OTOJHUTEJIbHON y4eOHOM JINTepaTypbl, HEOOX0AMMOM A5
OCBOCHMS THCHUITHHBI
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a) OCHOBHasl JIMTEepaTypa:
1. Hlykun E.JI. Kommowanas Xumusi :y4eOHMK JUIsi YH-TOB U XUMHKO-TEXHOJIOT.BY30B
/E.A.lykun, A.B.Ilepuioa, E.A.Amenun — M.:Beiciias mkona, (1992, 2002, 2004, 2012) c.
2. l'enpdpman, M. U. Komnonnnas xumust [ DIeKTpoHHBIH pecypc] : yaeoHuk / M. U. I'enbdman,

O. B. Kosanesuu, B. II. FOctpatroB .— U3xg 6-¢, crep. — CII6. : Jlanwp, 2017 .— 336 c. —
(YueObnukm mns By3oB. CrienuanibHas jutepaTypa). JocTylm K TEKCTy AJIEKTPOHHOIO H3JIaHUS
BO3MOJKEH uepe3 DIEKTPOHHO-OMOIMoTeunyto cuctemy m3narenserBa "Jlanp" .— ISBN 978-5-
8114-0478-0 .— <URL:<https://e.lanbook.com/book/91307#book_name>>.

3. Bonkos, B. A. Komnonnnas xumusi. [loBepXHOCTHBIE SIBJICHUS W IHCIIEPCHBIE CHUCTEMBI

[DnmexTponHBIN pecypc] : yueObHoe mocobue / B. A. BonkoB .— W3n. 2-e, ucnp. — CaHkT-
[TerepOypr :Jlanb, 2015 .— 672 c¢. — (YueOuuku s By30B. CrnenuanbHas JUTEpaTypa).
JlocTynm K TEKCTy OSJIEKTPOHHOTO M3JaHHUS BO3MOXKEH uepe3 OJEeKTPOHHO-OMOIMOTEYHYIO
CUCTEMY W3/1aTeIbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —

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

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. IlpakTukyM MO KOJUIOMAHONW XUMHUHU (KOJUIOMAHAS XHUMHS JIATEKCOB W TOBEPXHOCTHO-
aKTUBHBIX BEIIECTB) : y4. MOCOOHME Ui CTYAEHTOB XHMMHUKO-TEXHOJIOTMY. CIIELl. BY30B / TOJ
pen.P.O.Heiimana .— M. : Beicmag mkouta, 1972 .— 176 c.

2. Bepexunukos , B. H. KonnongHas XxuMus MoBepXHOCTHO-AKTUBHBIX BEIIECTB [DIEKTPOHHBIN
pecypce] : yaebnoe mocobue / B. H. Bepexnukos , U. U. I'epmamesa , M. 0. Kppicun .—
Cankr-IletepOypr : Jlanp, 2015 .— 304 ¢. — (Y4eOnuku as By3oB. CrienuaiabHas TUTEPaTypa).
JlocTynm K TEKCTy OSJIEKTPOHHOTO W3JAaHHUS BO3MOXKEH uepe3 JIEeKTPOHHO-OMOIHOTEYHYIO
CUCTEMY U30aTeIbCTBA "Jlagp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=64325>.

IlepeyeHb MeTOAMYECKUX YKA3AHUM JJI1 CAMOCTOSATEILHON padoThI CTYJA€HTOB

1. Usanosa C.P. Komnounnas xumus: Y.1/C.P.BanoBa,®.b.1lleBnsikoB — Yda PO baml'Vy,
2005 - 120 c.

2. WpanoBa C.P., lleBmsakoB ®.b., Kazapesan C.A. Kommougnas xumwusa. Y.2. (YdeOHoe
nocoowue). 2007. Ypa. PUO. baml'V.

3. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHOCTHBIE sBIIeHHsS. MeToauYecKrue yKa3aHUs
JUTSI KOHTPOJISE CAMOCTOSIT €JIbHOM paboThl ctyaenToB, 2005, PULL bamI'V, 51 c.

4. AxwmerxanoB P.M., Mamunckas B.II. Ilomyuenue wu cBoiicTBa JIMO(DOOHBIX 30JCH.
MeTtonuyeckre yka3aHHS IO BBIMOJIHEHHUIO JIA0OPATOPHBIX U MPAKTUYECKUX paboT IIo
komnougHor xumuu, 2006, PUL] baml'VY, 44 c.

5. Manunckas B.II.,, AxmerxanoB P.M. Ilonmydenue u CBOICTBa KOJUIOMAHBIX PacTBOPOB.
VYuebnoe nmocobue, 2011, PULL bamI'V, 68 c.

6. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHocTHBIC siBieHUsA. YdeOHOe mocobue, 2012,
PUL bamI'V, 100 c.

5.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET» M
MPOrpaMMHOI0 00ecnedeHusl, HeOOXOAMMBIX /ISl 0CBOCHHS TUCIHIITHHBI

1. DnexTponHas Oubmuorednas cucrema «Ob baml ¥y - https://elib.bashedu.ru/

2. DnekTpoHHas OWONUOTEYHAass cHCTeMa «YHUBEPCUTETCKAass OMOJIMOTEKa OHJIAMH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHas CHCTeMa U3aTebcTBa «Jlanby - https://e.lanbook.com/

4. DnexkrpoHHbIi KaTanor bubanoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3el qaHHbiXx EastView (IocTym K 3J€KTPOHHBIM HAYYHBIM JKypHajlam) -
https://dlib.eastview.com/browse
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6. Hayunas nsnektpoHHas OubOnuoreka - elibrary.ru

(mocTyn K SJIEKTPOHHBIM Hay4HbBIM

KypHanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 or 17.06.2013 r. JIuuensuu

OeccpouHbIe

8. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JIunien3znuu 6eccpoyHble

6. MaTepI/laJIbHO-TeXHH'leCKaH 6333, HeoO0XoauMas JAJis OCYIICCTBJICHUSA 06pa3OBaTean0r0

nmpouecca mo IMCUMIIMHE

HanmenoBanne OcCHaIIEHHOCTh CEeMAAIbHBIX IlepeyeHb JMLIEH3UOHHOTO
CcnenralbHBIX noMelleHuil U moMeleHmii 1 NMPOrpaMMHOro odecrneyeHus.
NOMEIeHNH 1 €caMOCTOSITEJIbHON padoThI PexBU3UTHI NOATBEPKIAIOIIETO

NoMeIeHuH JJIst JOKYMEHTAa

CaMOCTOATEILHOI
padoThI

1. yueOHnas aynuropust
JUIS1 IPOBE/ICHUS
3aHATHIT JIEKIIMOHHOT 0
THIIA:

aynutopust Ne 405
(xumdak kopryc),
aymuropus Ne 311
(xumdak kopryc),
ayauTopust Ne 310
(xumdak kopryc),
aymuropus Ne 305
(xumak KopIyc).

2. yyeOHasi ayAuTOpUA
AJ151 IPOBEACHUS
3aHATHII CEMHHAPCKOro
THNA: naboparopust Ne 121
(xumdak kopryc),
nabdoparopust Ne 407
(xumdak kopIryc),
nadoparopust Ne 412
(xumak KopITyc).

3. yueOHas1 ayquTopus
AJ151 IPOBEACHUS
rPYNNOBBIX U
HUHIUBUIYATBHBIX
KOHCYJIbTALMIA:
aymuropust Ne 405
(xumdak KopIryc),
ayautopust Ne 311
(xumdak KopIryc),
ayautopust Ne 310
(xumdak KopITyc),
ayautopust Ne 305
(xumdak KopITyc).

4. yueOHas1 ayquTOpUS
A5 TEKYLIEro KOHTPOJIs
U NIPOMEKYTOUHOI
aTTeCTALUU: ayTUTOPHSI
Ne 405 (xumcaxk Kopiryc),
aymuropus Ne 311
(xumcak kopryc),
ayauTopus Ne 310
(xumcak kopryc),
ayautopus Ne 305
(xumcak kopryc).

S. nomeieHus LI

Aynurtopus Ne 405
YuebHas Mmebenb, yueOHO-HATIISTHBIE
nocoOusi, T0CKa,HOYTOYK,MYJIbTHME/ A~
npoekrtop Mitsubishi XD3200U, skpaH ¢
anekrponpuBoaoM 300*400cm Spectra
Classic.
Aynutopus Ne 311
Y4ebHast MeOesb, yueOHO-HATIISTHBIC
nocoous, 10cKa, HOYTOYK,TPOEKTOP
Mitsubishi XD 600U, skpas ¢
anekTpornpuBoaoM Projecta 183*240cm
Matte white.
Aynutopus Ne 310
VYuebHast Mmebenb, yueOHO-HATIISITHbIE
noco0us, 10cKa, HOyTOYK,MYJIbTUMEUA-
npoektop Mitsubishi EW230ST, skpan
HacteHHbIi Classic Norma 244*183.
Aynurtopus Ne 305
VYueOHast Me0Oenb, yueOHO-HATIISTHBIE
ocoOws1, T0CKa, HOYTOYK,MyJIbTUMETUA-
npoekrop Mitsubishi EW230ST, skpan
HactenHbld Classic Norma 244%183.
JlaGopaTopus Ne 121
VYueOHast MebOenb, yueOHO-HATIISTHBIE
rocobusi, Habop XUMHIYECKOHN TOCYIHI,
komiuiekT mebenn BHP,
AKBaAUCTUILIATOP, AOCKa ayauTopHas 1A
(32)3, mocka xmaccHast/2002r, MUKPOCKOTIL,
Hacoc, PMC "Honomerpus",
MH(OPMAIIMOHHBIH CTEH/I, BU3KO3UMETP
d=0,54 (10 mrt.), Bu3Kko3umerp d=1,16 (5
IIT. ), IEPUOJUYECKasi CHCTEMa
Menneneesa (2mr.), cTon 2-X TyMO., CTOI
2-x Tym0.,mojictaBka-kadepa.
JlaGopaTopus Ne 407
YueOHast MeOerh, yaeOHO-HATIISITHBIS
moco0us1, Habop XUMHYECKOH ITOCYIEI,
pudOp, YCTAaHOBKA.
JlaGopaTopus Ne 412
YueOHast MeOerh, yaeOHO-HATIISITHBIS
mocoOus1, Habop XUMHIYECKOH ITOCY/IEI,
ra3omerp
YuranabHbii 320 Ne 1
Hayunstit n yueOHbIl QoOHI, HAyIHAS
neproanka, [1K (MoHo610K) - 3 mT.,
HeorpanndeHHbIH noctyn Kk 96C u B/,

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 .
Jlunien3un OeccpouHble

2. Microsoft Office Standard 2013
Russian. JloroBop Ne 114 or
12.11.2014 r. JIumeH3un 6eccpouHbie
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CaMOCTOAITeTIbHOM
padoThI:

YUTaJIbHBIN 3211 Ne 1
(TiTaBHBII KOpIYyC),
YUTAJIbHBIN 3a11 No 2
(dbusmaTt kopmyc-
y4eOHOE), YUTANTbHBIN
3an Ne 5 (rymaHuTapHBINA
KOPITYC), YUTANIBHBIN 3211
Ne 6 (yaeOHbIi KOpIIyC),
YUTAJIbHBIN 3a11 No 7
(TymMaHHTapHBIH KOpITyC),
nabopatopust Ne 206
(xumdak xoprmyc),
nabopatopust Ne 209
(xumdak xoprmyc),
nabopatopust Ne 419
(xumdak xopryc).

6. ITomemenue a1
XpaHeHUs H
NPOPUIAKTHYECKOI 0
o0cry:kMBaHus y4eOHOT O
o0opynoBaHUA:
nabopatopus Ne 013
(xumdak kopryc).

KOJIMYECTBO ITOCAJIOTHBIX MecT — /6.
YUuraabHbii 321 Ne2
Hayunstit u yueOHbIN QoOHI, HAyIHAS
neproaunka, [1K (MoHo6110K),
TIOAKITIOYEHHBIX K cetn MHTepHeT, — 8
IT., HeorpaHu4eHHsIN noctyn k ObC u
B/1; xomuuecTBO nmocano4HbIx Mect — 50.
YuraabHbii 321 Ne 5
Hayunslit u yueOHbIN QOHI, HAyIHAS
neproaunka, [IK (MoHo610K) - 3 1T,
HeorpanuueHHsli qoctyn k ObC u BJI;
KOJIMYECTBO MOCAIOYHBIX MeCT — 27.
YuraabHbii 3a1 Ne 6
Hayunslit u yueOHbIN QOHI, HAyIHAS
nepuonuka, [TK (MoHOOMOK) - 6 1T,
HeorpannyeHHbIN goctyn k ObC u BJJ;
KOJIMYECTBO NOocaqouHbIX MecT — 30.
YuraabHbli 3a1 Ne 7
Hayunslit u yueOHbIN QOHI, HAydIHAS
nepuonuka, [TK (MoHOOMOK) - 5 1T,
HeorpannueHHbIN goctyn k ObC u BJI;
KOJIMYECTBO I10CaI0YHBIX MecT — 18.
JladopaTopus Ne 206
Y4ebHast MeOesb, yueOHO-HATIISITHBIC
moco0us, Melanka MmarautHas EcoStir
(1.51,300-200000/MuH, m1atdhopma
uaM. 120mMm,0e3 Harpesa), MelnanKa
marauTHasg [13-6110 (zo 11, ¢ momorp.
120C), memanka marautHas [13-6110 (g0
111, ¢ mogorp. 120C), Merranaka MarHUTHAS
[12-6110 (o 171, ¢ momorp. 120C),
MellIajka MarHuTHas ¢ nogorpesom I13-
6110M, Memajgka MarHMTHAs C
nogorpesoM I13-6110M, muxpockor,
MHOT'0() YHKIIIOHAJILHOE YCTPOHCTBO
KyoceraFS-1030MFP, HoytOyk
HPPavilion, mpoexrop BenQMP612C,
HOyTOyK HP 6820572370 17 WXGA,
monutop 19" Samsung 931BWSFVTFT,
cucremHsli 610k IntelCore B komrutekre,
namste NransTS 4G, cryn UCO/uepn/
(6urr.), HoyrOyK ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIFi/Win7BASIC.
JlaGopaTopus Ne 209
YaebHast Meberh, yaeOHO-HATIISITHBIE
1oco0usl, KOMIIBIOTEP B COCTABE:!
cucteMHslit 6ok DEPO 460MD/3-
540/T500G/DVD-RW, monutop 20"
Samsung, MHOTO(pYHKIINOHATBHOE
ycTpoiicTBo (mpuHTep/Konmp/ckanep) FS-
1030 MFR, nipunTep na3epHsIi
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHT mprcTaBka, kKpecio «IIpectmky,
TyMmbouKka MoomibHas, cTyn "IIpecTmk",
CTOJI TTUCHM., CTOJ IHCHM., cTyrr UCO
JlaGopaTopus Ne 419
Y4eOHast MeOerh, yaeOHO-HATIISTHBIC
0co0HsI, MHOTO(QYHKIIHOHAIEHOE
ycrpoiictso HP Laser, mnaHmeTHsIin
kommsiotep Apple iPad 64 GB Wi-Fi +3G
Uepnsrit A4-1.00I'T1,641'b ¢ gexiom,
KOMMPOBAJIbHBIN ammapar,
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KOIMPOBAJILHBIN armapar
JlaGopaTopus Ne 013
Kommnext medenun BHP, Becst GR-120
(120r*0,1Mr) BHYTp. KanuOpoBKa, ¢
noBepkoii, neHTpudyra OITH-8,
MHOT0() YHKIIMOHAJIEHOE YCTPOHCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, s5ekTporutuTKa.
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IIpunioxenue Ne 1

MHMWHOBPHAYKH POCCHUUA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIHHIEI'O OBPA3OBAHUA
«BAIIKUPCKU TOCYJJAPCTBEHHBIIA YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCIUILINHBI KoJstouaHas xumus Ha 7 ceMecTp
_OYHAas_
Bun pabotsl O0BeM OUCHUIUINHEI
O6mmas TpynoemkocTs aucuuruinasl (3ET / gacoB) 4/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy € MIPENoaBaTesIeM:
JIEKITUHA 20
MTPAKTUIECKUX/ CEMHHAPCKUAX
1a00PaTOPHBIX 48

Ipyrux (TpynmnoBas, WHIWBHIyaIbHAS] KOHCYIbTAIUS M HHBIC BHU]IBI
y4eOHOU J1eATeNbHOCTH, MTPelycMaTpUBAIOLINE paboTy 00yJaromuxcs

¢ mpenoaBareneM) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuatomuxcs (CP) 13
Y4eOHBIX 4YacOB Ha IOJTOTOBKY K

sK3ameny/3auety/ auddepeHmporannomy 3adety (KoHTposns) 61,8

dopMa KOHTPOJISI: IK3aMeH 7 ceMecTp
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OcHoBHAaA

u dopma
dopma u3ydeHus MaTeprasoB: JICKIUH, JIOTIOTHUT TEKYILETO
MPAKTHYCCKUC 3aHATHS, CEMUHAPCKHE ebHas KOHTPOJISI
Ne 3aHATHUSA, TabOpaTOpHBIE pabOTHI, TuTepa- 3amanus 1o yCIIEBa€MOCTH
/T Tema u conepxkanue camocTosiTeNIbHas paboTa U TPYI0EMKOCTh Typa, CaMOCTOSITETFHON | (KOJUIOKBHYMBI
(B "acax) peKomMeHs | paboTe CTYIAEHTOB | , KOHTPOJIbHbIE
yemast paboThl,
CTyJICHTaM KOMITBFOTEPHBI
Boero |JIK  |TIP/CE [P [CpC | (Homepa ¢ TECTH U T.II.)
M U3 CTIHCKA)
Beenenme. OcHOBHEBIE 3a/1a4l U
HaIpPaBJICHUS KOJUIOMJIHON XUMUMU.
OO0BEKTHI KOJUIOWIHON XUMUHU B
Hanoxumuu. Knaccuduxamus J1C. OCLL -
KomnoniHo-XxuMu4ecKkue OCHOBBI. ) KOJUIOKBHYM,

1 I'panuma paszzaena a3 ee criIoBOE TOJIE. 2 2 pa1-3 MeTOquTCzK I;e TECT, YCTHBIU
CrymieHue TepMOJIMHAMUYECKUX I[0111.2n T | TOCODHA 1,2, O1poc
(GyHKIMI B IOBEpX. CJI0€, BIUSHUE pa 1-

TEeMIIepaTypbl Ha TEPMOIMHAMUYECKHE

(YHKIMH TOBEPXHOCTHOTO CJOS.

(mpoGyieMHast JICKITHSA).

[ToBepXHOCTHOE HATSHKEHUE U

MEXMOJIEKYISIPHOE B3aUMO/ICHCTBHE B

KOHJICHCUpOBaHHBIX (pazax. MexdaszHoe OcH. Ju1-
HaTSKEHHE Ha TpaHuIle IBYX (as3. '

2 CBoOo1HAst PHEPTHs TBEPOTO TENa. 2 2 pal-3 MeTogmqfczK Iie KOILIOKBHYM,
Binsaue KpuBHU3HBI IOBEPXHOCTU HA ;I)[;llj-; AT | oD 1,5, reet
paBHOBECHE B OJJHOKOMIIOHEHTHOM
cucreme. 3akoH Jlamnacca. Kamnspasie
spieHus. CMaunBanue. KonndecTBeHHbIE
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XapaKTEePUCTUKH, U30UpaTEIbHOE
cmauuBanuue. Pons cMaunBanus B
KaMWUISPHBIX SBJICHUSIX. MeToabl
M3MEPEHUS TOBEPXHOCTHOTO HATSKEHUS U
YACIBHOM MOBEPXHOCTHOM SHEPTUS
TBEPJIBIX TEJI.
AncopbunonHoe paBHoBecue ['100ca.
ITAB, I1MB, TTHB. Pa6oTa ancopOuuu.
[TpaBuno Tpaybe-/toxno. YpaBHeHue OCH. 1HT
[umkoBcKOTO. DKCIEpUMEHTATbHAS a 1' 3 MeTomueckiie KOJUIOKBUYM,
noBepka ypaBHeHus [ m60ca. 2 Il)lon - | mocoGus 1.2.5 TECT, YCTHBIN
Onpenenenne MOJNEKYJISIPHBIX KOHCTAHT 1' 5 7 OTpoc
. pa 1-
[TAB. Knaccudukanus u COBpeMeHHBIH
acnekT npuMenenus [IAB. Accoptument
ITAB.
JByxmepHoe cocrosinue [IAB B
a7IcopOLIMOHHOM clloe. YpaBHEHHE
COCTOSIHUSI, CTPOCHHUE aICOPOLIMOHHBIX OcH. nut- ——
cioeB HepacTBOpUMbIX [TAB. 2 pa1-3 Meronueckue TecT cnﬁﬁ’ﬁ
[Ipumenenue [TAB nnsa ynpasienus Homn. nmut- | mocobus 1,2,6 or c;cy
[polieccaMy CMauMBaHUS U PACTEKaHUA. pal1-2 p
IM'uapodobuzanus, ruapodumusamnms
MMOBEPXHOCTEM.
Oco0eHHOCTH MOJIEKYIIAPHO aicopOmu
u3 pactBopos. [IpaBuio ypaBHUBaHUs OCH. 1T
nossipHocTeld PeOunaepa. AncopOnus 1'_3 M
pa €TOINYECKHE KOJUIOKBUYM,
ANIEKTPOJIUTOB, U30UpaTeIIbHAS U 2 Tor. mar- | moco6ms 1,2.3 Tect
HOHOOOMEHHAs aJICOPOIIHSL. '2 i
6 6 . pa l-
HNonoooMenHuku. Posibs 0OMeHHOU
azcopOuuu.
OO6pazoBaHue AUCTIEPCHBIX CUCTEM. OcH. aut- O
OCHOBBI TEPMOJIUHAMUYECKON U 2 pa 1-3 Metoandeckue Tect CT}}I]:;“&
KuHeTHueckoi Teopun. OOpazoBaHue Horm. nmut- | nocobus 1,2,4 on (;cy
HOBOH (a3bl o I'n66cy-Donpmepy. pa 1-2 P
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[Ipouecchl KOHAEHCALIMOHHOTO U
mucnepranuonnoro oopazosanus JC B
TEXHUKE, PUPOJIC, TEXHOJIOTUH.
JIno¢uibHbIE KOJJIOUIHBIE CUCTEMBI.
Tepmoannamuka. OGpa3oBaHue

o dunbHbIX 301ei. Kpurepmuii
Pebunnepa-1llykuna. Kputnueckue
smMyabcuH. MunemiooOpa3oBaHue u
cosobunu3anus B pactsopax [TAB.
duzurkoxumus Moromuiero aercteus [1AB.

DneKTpuyecKue CBOMCTBA TMCIEPCHBIX
CUCTEM. DIIEKTPOKUHETHUEKUE SBJICHUSL.
Crpoenue [10C. luddy3nonnas yactb
J3C i cuiabHO U €i1ab0 3apsKEHHBIX

MOBEpXHOCTEN. BrinsHue Oc. -

nHauPepeHTHIX HenHAnPHEPESHTHBIX 2 pa1-3 Metomaeckue KOJUIOKBHYM,
AJIEKTPOJIUTOB U Crienn(pruecKoi Jon. - | mocoms 1,2,5 reet
aZICOPOITUU HA Qo, P5 U S TIOTECHIIAATIBI. pal-2

Crtpoenue muniesun TM0(POOHBIX 30JeH.

MeTo1bl U3y4eHHUS SITEKTPOKUHETUYECKIX

SIBJICHUH, MX IPAKTHUECKOE IPUMEHEHHE.

Y CTONYMBOCTh AUCTIEPCHBIX CUCTEM.

ArperatuBHas ¥ CeJUMEHTALIUOHHAS OCHL. T

ycToiuuBOCTh. [Iporiecchl, Benyine K '

HapYIICHUIO arperaTUBHOM YCTOHYHBOCTH. 2 pal-3 Meroreckie KOJIOKBIYM,
PacxnunuBaroliee naBjieHue o Aon. - | nocobus 1,2,6 teet
Jlepsruny, ero cocrapistomniue. GakTopbl pal-2

arperaruHoi ycrouusoctu JIC.

OcHoBbl Teopun koarymsanuu JJIPO. OCH. 1ut-

Kunerunka xoarymsiuu. [Ipasuno '

Iynsue-Tapau, kputepuii Ditnepca- 2 pa 1-3 Merouyeckue KOJUIOKBUYM,
Kopda. Crabunuzanus 1mopoOHbIX 307€i. II)[;)IIT_ ;I/IT- nocob6us 1,2,3 TECT

@DaKTopbl CTAOUIIM3AIHH.
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MonekynsspHO-KUHETHYECKHUE CBOMCTBA

OcH. 1UT-

10 JC. Iuddyszusa. Ocmoc B IC. pa 1-3 Metoudeckue KOJUIOKBHYM,
CenumeHnTanmoHHO- UGG Yy3HOHHOE Homn. nut- | mocobus 1,2,4 TeCT
paBHOBECHE. pal1-2
Jlaboparopuas padota Ne 1 «[lomydenne OCH. T OdopmiieH.
KOJUTOUIHBIX PACTBOPOB») ' OTU€T 1o

pa1-3 Metoudeckue

11 ab0paToOpH.

Hom. nmut- | mocobus 1,2

pa 1-2 pabote
JlabopaTtopHnast pabota Ne 2 OdopmieH.
«OmnpezeneHne mopora KoaryJsium Ocn. t- OTUET 10

pa1-3 Metoudeckue

12 1abopaToOpH.

Hor. mur- | mocobwus 1,2
pa 1-2 pabote
JlabopaTtopnast pabota Ne 3 OdopmieH.
. OcH. nut- i
«CenMMeHTaIMOHHBINA aHAITN3) OTYET IO
pa1-3 Mertoanyeckue

13 1ab0paTOPH.

Hor. mur- | mocobwus 1,2

pa 1-2 pabote
JlaGopaTtopnas padora Ne 4 OCHL. T O(b?pMﬂeH.
«QnexTpodopes» OTYET IO

pal1-3 Mertoanyeckue

14 71a00paTOPH.

Hor. mur- | mocobwus 1,2
pa 1-2 pabote
JlaboparopHas pabota Ne 5 «AncopOrus OCH. T OdopmieH.
Ha MOBEPXHOCTH TBEPJIOE TEJIO - PACTBOPY pa 1-3 Meromaeckue OTYET IO
15 J1a00paTOPH.
Hor. our- | mocobus 1,2
pa 1-2 pabote
JIaboparopHas pabota Ne 6 OcH. auT- OdopmneH.
16 «[loBepXHOCTHBIE SBICHH) pa 1-3 Metoaudeckue OTU&T 1Mo
Horm. nut- | mocobus 1,2 1a00paTOpH.
pa 1-2 pabote
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Bcero

81

20

48

13
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PeliTUHT NJ1aH AU CHUILIMHBI

Komnongnas xumus

Hanpagsnenue noaroroku 04.03.01 Xumwst

Kypc 4, cemectp 7

IIpuioxenue 2

Buabl yue6Hoii gesreqabHoctu | bamr 3a Yucno bainel
CTYIeHTOB KOHKpPETHOE | 3a/laHuil 3a N aneaett | MaKkcisanbiei
3a/laHue cemMecTp
Moayas 1
Texkymmii KOHTPOJIb
1. lomanraue 3a1anus 2 3 6
(odopmiienue 1abopaTOPHBIX
pabor)
2. YCTHBII O1Ipoc 2 2 4
1. AymmropHas pabora 5 2 10
(KonmoxBuyMmbr)
Py0e:xHbIii KOHTPOJIb
1. Tect 1 15 15
Bcero 35
Monyasb 2
Texkyuuii KOHTPOJIb
1. Jlomanraue 3agaHus 2 3 4
(odopmiienne 1adbopaTOpHBIX
pabor)
2. YCTHBIN ompoc 2 2 4
2. Aypurtopnas pabota 5 2 10
(KonmoxBuyMmbr)
Py0e:xHbIii KOHTPOJIb
1. Tecr 1 15 15
Bcero 35
[HoompureabHbIie 6ALIBI
1. CtyneHueckasi olMMIIMA1a 5
2. [lybnukanus craTeit 3
3. Yuactue B KOH(pepeHInu 2
Bcero 10
ITocemaemocTs (0a/JIbI BBIYUTAIOTCS U3 0011eii CyMMBbI HAOPaHHBIX 0aJ1J10B)
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1. Ilocemenue JIEKIIMOHHBIX

3aHITHUMN
2. Tlocemenue nabopaTOPHBIX -10
3aHITHUMN
HToroBblii KOHTPOJIb
1. Dx3ameH 30
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